TRATION COMMISSION
ETTS






TABLE OF CONTENTS

Letter from the EXECULIVE Dilr@CEON ... eeeeieeeeeeeeeeeteeteteeeeerestesteseesessessessesessessessessesessessensosssssssensonsoses I
Explanation of Finding and RECOMMENAALION.......cuvcuiiuiecrnirericiiertcieereereeessee s seeaeseaens 3

Supplementary Information:

Schedule of Allocation of Investments OWNEd.........c.cccerveeinicineeeneeineneirecinesersesessesessesessesessesenne 4
AdMINiStration Of the SYSTEM......c ittt s sesesesssassesassesas 5
Board REGUIALIONS .......couuiieiiicciicctcit ettt n s nsens 5
Actuarial Valuation and ASSUMPLIONS.......c.cveeueeueireueinemeineseisenesesesesessesessesessesessessssesssesessssessessscsesaes 6
Membership EXNIDIt.... ..o nsens 7

Independent Audit Reports:

Powers & Sullivan, LLC, Year Ended December 31, 2018 ..........c.coorminieinninerreeereeeeineenes 8
Powers & Sullivan, LLC, Year Ended December 31, 2017 ... 59
Powers & Sullivan, LLC, Year Ended December 31, 2016 ........cccoorurvevernineverinineeeneneeeineenes 110
Powers & Sullivan, LLC, Year Ended December 31, 2015 .......ccoooimriiirninnenneeereeceinenenes 160

Powers & Sullivan, LLC, Year Ended December 31, 2014 .......ooeviooeiieneeeereeeeeeeeeveeeneenes 210






PERAC

COMMONWEALTH OF MASSACHUSETTS | PUBLIC EMPLOYEE RETIREMENT ADMINISTRATION COMMISSION
PHILIP Y. BROWN, ESQ., Chairman JOHN W. PARSONS, ESQ., Executive Director

Auditor SUZANNE M. BUMP | KATHLEEN M. FALLON | KATE FITZPATRICK | JAMES M. MACHADO | ROBERT B. McCARTHY | JENNIFER F. SULLIVAN

November 6, 2020

The Public Employee Retirement Administration Commission (PERAC) has completed a review of
the audits of the Middlesex County Retirement System (MCRS) conducted by the firm of Powers &
Sullivan, LLC, Certified Public Accountants. Powers & Sullivan conducted these audits in accordance
with auditing standards generally accepted in the United States of America and the standards
applicable to financial audits in Government Auditing Standards, issued by the Comptroller General of
the United States. The audits covered the period from January |, 2014 to December 31, 2018.

We conducted an inspection of the work papers prepared by Powers & Sullivan. We determined
that the audits were conducted in a competent, professional manner and the work papers
demonstrated that audit tests and procedures were performed in sufficient detail to allow us to
accept the final audit reports as issued.

We identified specific differences between these financial audits designed to provide an opinion on
financial statements and our compliance audits performed in accordance with the accounting and
management standards established by PERAC in regulation 840 CMR 25.00 and in compliance with
the provisions specified in PERAC Memo #18/2019.

Accordingly, we supplemented the field work conducted in the audits by Powers & Sullivan with
certain limited procedures designed to provide additional assurance that the accounting and
management standards established by PERAC were adhered to and complied with. The specific
objectives of our review were to determine: 1) that the Board is exercising appropriate fiduciary
oversight, 2) that cash balances are accurately stated, 3) that travel and debit card expenses were
properly documented and accounted for, 4) that retirement contributions are accurately deducted,
5) that retirement allowances were correctly calculated, and 6) that required member
documentation is maintained.

To achieve these objectives, we inspected certain records of the Middlesex County Retirement
Board in the above areas. Specifically, we reviewed the minutes of the Board meetings for compliance
with fiduciary oversight, verified cash balances, and tested a sample of travel and debit card expenses
for Board approvals, supporting documentation and proper accounting. We tested the payroll
records of a sample of active members to confirm that the correct percentage of regular
compensation is being deducted, including the additional two percent over $30,000. We tested a
sample of members who retired during our audit period to verify that their retirement allowance
was calculated in accordance with the statute. We also reviewed a sample of member files for
accuracy and completeness.
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In our opinion, the financial records are being maintained and the management functions are being
performed in conformity with the standards established by PERAC with the exception of those
related to our supplemental work which are detailed in the finding presented in this report.

It should be noted that the financial statements included in this audit report were based on the work
performed by Powers & Sullivan and the tests conducted for the periods referenced in their
opinions. These audits were not performed by employees or representatives of PERAC. It should
also be noted that the opinions expressed in these audit reports were based on the laws and
regulations in effect at the time.

The financial statements and footnotes presented in this report were limited to the express results
as of and for the years ended December 31, 2018, December 31, 2017, December 31, 2016,
December 31, 2015 and December 31, 2014.

In closing, | wish to acknowledge the work of Powers & Sullivan, who conducted these examinations,
PERAC examiners, Carol Poladian, Karen Casper and Junior Yanga, who conducted limited
procedures to supplement the field work, and express my appreciation to the Middlesex County
Retirement Board and staff for their courtesy and cooperation.

Sincerely,
%uw

n% Parsons, Esq.
Exetutive Director
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EXPLANATION OF FINDING AND RECOMMENDATION

Board Expenses:
The Middlesex Retirement Board has a regulation stating “The Board is authorized to establish one

debit card account for use by MCRS staff to facilitate arrangements for travel, lodging and related
matters.”

We noted use of the debit card for items which were not directly related to Board travel but are
allowable as Board expenses. These included recurring transactions for software fees, subscriptions,
postage and Board meeting expenditures.

Recommendation: Pursuant to the Board’s own regulation, the debit card should only be used for
travel-related items. The recurring items mentioned should be paid by check.

Board Response:
The Board’s Supplementary Travel Regulation has been subsequently amended and approved by
PERAC, so as to allow for a broader use of the debit card for payment of allowable Board expenses.

PERAC Response:
We commend the Board for acting to remedy this finding in a timely manner. We note that expenses
under the new Middlesex regulation must adhere to the limitations contained in 840 CMR 2.11(2).

FINAL DETERMINATION:
PERAC Audit staff will follow up in six (6) months to ensure appropriate actions have been
taken regarding all findings
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SUPPLEMENTARY INFORMATION
SCHEDULE OF ALLOCATION OF INVESTMENTS OWNED

(percentages by category)

AS OF DECEMBER 31, 2018
PERCENTAGE
OF TOTAL

MARKET VALUE ASSETS
Cash $39,515,665 3.0%
Pooled Alternative Investment Funds 4,786,462 0.4%
Pooled Real Estate Funds 2,332,569 0.2%
PRIT Core Fund 1.290918.214 96.5%
Grand Total $1.337,552.910 100.0%

For the year ending December 31, 2018, the rate of return for the investments of the Middlesex
County Retirement System was -1.51%. For the five-year period ending December 31, 2018, the rate
of return for the investments of the Middlesex County Retirement System averaged 6.14%. For the
34-year period ending December 31, 2018, since PERAC began evaluating the returns of the
retirement systems, the rate of return on the investments of the Middlesex County Retirement
System was 8.24%.

The composite rate of return for all retirement systems for the year ending December 31, 2018 was
-2.25%. For the five-year period ending December 31, 2018, the composite rate of return for the
investments of all retirement systems averaged 6.22%. For the 34-year period ending
December 31, 2018, since PERAC began evaluating the returns of the retirement systems, the
composite rate of return on the investments of all retirement systems averaged 9.00%.
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SUPPLEMENTARY INFORMATION (Continued)
ADMINISTRATION OF THE SYSTEM

The System is administered by a five-person Board of Retirement consisting of the Chairman who
shall be selected by the other four board members, a second member appointed by the Advisory
Council, a third and fourth member who shall be elected by the members in or retired from the
service of such system, and a fifth member appointed by the other four board members.

Chairman: Thomas F. Gibson, Esq. Term Expires: 12/31/20
Appointed Member:  Brian P. Curtin Term Expires: 12/31/21
Elected Member: Joseph W. Kearns Term Expires: 12/31/22
Elected Member: John Brown Term Expires: 12/31/20
Appointed Member:  Robert W. Healy Term Expires: 12/17/20

The Board members are required to meet at least once a month. The Board must keep a record of
all of its proceedings. The Board must annually submit to the appropriate authority an estimate of the
expenses of administration and cost of operation of the system. The board must annually file a financial
statement of condition for the system with the Executive Director of PERAC.

The investment of the system’s funds is the responsibility of the Board. All retirement allowances
must be approved by the Retirement Board. The PERAC Actuary performs verification prior to
payment, unless the system has obtained a waiver for superannuation calculations allowing them to
bypass this requirement. All expenses incurred by the System must be approved by a majority vote
of the Board. Payments shall be made only upon vouchers signed by two persons designated by the
Board.

Retirement board members and employees are bonded by an authorized agent representing a
company licensed to do business in Massachusetts. Fidelity insurance is the only required policy
coverage under Ch. 32 §21 and §23 as well as 840 CMR 17.01. The policy is designed to cover specific
intentional acts such as theft, fraud or embezzlement and also specify who commits such acts, most
commonly employees of the system. This coverage reimburses the system for the losses it suffers as
a result of its employees’ actions. It does not insure the employees for their illegal acts. Statutorily
required coverage is provided by the current fidelity insurance policy to a limit of $1,000,000 with a
$10,000 deductible issued through National Union Fire Insurance Company. The system also has
Fiduciary coverage to a limit of $10,000,000 under a blanket policy issued through Markel American
Insurance Company.

BOARD REGULATIONS

The Middlesex County Retirement System has adopted Supplemental Regulations which are available
on the PERAC website at https://www.mass.gov/middlesex-county-retirement-board-regulations.
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SUPPLEMENTARY INFORMATION (Continued)

ACTUARIAL VALUATION AND ASSUMPTIONS

The most recent actuarial valuation of the System was prepared by Segal Consulting as of
January [, 2018.

The actuarial liability for active members was $1,329,121,646
The actuarial liability for inactive members was 50,868,615
The actuarial liability for retired members was 1,417,545,709
The total actuarial liability was $2,797,535,970
System assets as of that date were (actuarial value) 1,339,085,622

The unfunded actuarial liability was $1,458,450,348

The ratio of system’s assets to total actuarial liability was 47.9%
As of that date the total covered employee payroll was $451,777,105
The normal cost for employees on that date was 10.09% of payroll
The normal cost for the employer including administrative expense was  4.99% of payroll
The principal actuarial assumptions used in the valuation are as follows:
Investment Return: 7.50% per annum
Rate of Salary Increase: Varies by group and service
SCHEDULE OF FUNDING PROGRESS AS OF JANUARY 1, 2018
Actuarial Actuarial Unfunded UAALas a
Actuarial Value of Accrued AAL Funded Covered % of
Valuation Assets Liability (UAAL) Ratio Payroll Cov. Payroll
Date (a) (b) (b-a) (ab) (c) ( (b-a)/c)
/12018 $1,339,085,622 $2,797,535,970 $1,458,450,348 | 47.9% $471,115,185 309.6%
/112016 $1,141,122,663 $2,492,161,766 $1,351,039,103 | 45.8% $439,644,322 307.3%
[/1/2014 $967,146,018 $2,195,732,452 $1,228,586,434 | 44.0% $415,752,810 295.5%
/12012 $862,323,395 $1,974,144,909 $1,111,821514 | 43.7% $393,100,995 282.8%
/12010 $819,987,914 $1,743,581,707 $923,593,793 | 47.0% $384,933,571 239.9%
* Beginning with 1/1/2016 valuation, we used total payroll as the covered payroll.
Middlesex County Retirement System Audit Report 6




MEMBERSHIP EXHIBIT

SUPPLEMENTARY INFORMATION (Continued)

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Retirementin Past Years
Superannuation 186 245 241 230 223 295 289 268 294 327
Ordinary Disability 2 3 3 2 3 | 0 | 2 |
Accidental Dis ability 12 6 12 7 3 12 6 8 6 5
Total Retirements 200 254 256 239 229 308 295 277 302 333
Total Retirees, Beneficiaries and S urvivors 4,828 4,906 4,986 5,007 5,036 5,267 5,288 5,394 5,497 5,677
Total Active Members 10,285 10,240 10,413 10,413 10,531 10,224 10,306 9,997 9,283 9,142
Pension Payments
Superannuation| $58,987,084 | $62,342,806 | $65,774,890 | $69,897,633 | $73,681,311 | $75,978,373 | $86,762,912 | $90,372,428 | $94,423,315 | $99,461,542
S urvivor/Beneficiary Payments 3,643,807 3,826,054 4,649,886 4,818,894 3,913,983 4,154,980 2,020,209 5,023,927 4,946,105 5,119,154
Ordinary Disability 1,258,246 1,277,373 1,186,655 1,212,320 1,165,873 1,377,095 1,381,443 1,072,875 1,110,977 1,130,516
Accidental Disability 10,867,227 11,118,427 11,481,590 11,860,911 12,081,011 13,934,194 14,790,305 12,858,584 13,247,123 13,409,632
Other 15,015,374 6,855,248 6,678,717 10,725,434 12,092,856 10,116,822 10,251,686 14,857,779 13,941,224 16,220,421
Total Payments for Year| $89,771,738 | $85,419,907 | $89,771,738 | $98,515,192 | $102,935,035 | $105,561,463 | $115,206,556 | $124,185,592 | $127,668,745 | $135,341,266
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Powers & Sullivan, LLC

Certificd Public Accountants

100 Quannapowitt Parkway
Suite 101
Wakefield, MA 01880
T. 781-914-1700
F. 781-914-1701
www.powersandsullivan.com

Independent Auditor’s Report

To the Honorable Middlesex County Retirement Board
Middlesex County Retirement System
Billerica, Massachusetts

Report on the Financial Statements

We have audited the accompanying financial statements of Middlesex County Retirement System (MCRS) as of
and for the year ended December 31, 2018, and the related notes to the financial statements, which collectively
comprise the Middlesex County Retirement System’s financial statements as listed in the table of contents.

Management’s Responsibility for the Financial Statements

Management is responsible for the preparation and fair presentation of these financial statements in accordance
with accounting principles generally accepted in the United States of America; this includes the design,
implementation, and maintenance of internal control relevant to the preparation and fair presentation of financial
statements that are free from material misstatement, whether due to fraud or error.

Auditor’s Responsibility

Our responsibility is to express an opinion on these financial statements based on our audit. We conducted our
audit in accordance with auditing standards generally accepted in the United States of America and the standards
applicable to financial audits contained in Govermment Auditing Standards, issued by the Comptroller General of
the United States. Those standards require that we plan and perform the audit to obtain reasonable assurance
about whether the financial statements are free from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
financial statements. The procedures selected depend on the auditor's judgment, including the assessment of the
risks of material misstatement of the financial statements, whether due to fraud or error. In making those risk
assessments, the auditor considers internal control relevant to the entity’s preparation and fair presentation of the
financial statements in order to design audit procedures that are appropriate in the circumstances, but not for the
purpose of expressing an opinion on the effectiveness of the entity’s internal control. Accordingly, we express no
such opinion. An audit also includes evaluating the appropriateness of accounting policies used and the
reasonableness of significant accounting estimates made by management, as well as evaluating the overall
presentation of the financial statements.

We believe that the audit evidence we have obtained Is sufficient and appropriate to provide a basis for our audit
opinion.

Middlesex County Retirement System Audit Report I



Opinion

In our opinion, the financial statements referred to above present fairly, in all material respects, the financial
position of the Middlesex County Retirement System as of December 31, 2018, and the results of its operations
and changes in its financial position for the year then ended in accordance with accounting principles generally
accepted in the United States of America.

Other Matters
Required Supplementary information

Accounting principles generally accepted in the United States of America require that the management's
discussion and analysis; the Schedule of Changes in the Net Pension Liability and Related Ratios; the Schedule
of Contributions; and the Schedule of Investment Returns be presented to supplement the financial statements.
Such information, although not a part of the financial statements, is required by the Governmental Accounting
Standards Board who considers it to be an essential part of financial reporting for placing the financial statements
in an appropriate operational, economic, or historical context. We have applied certain limited procedures to the
required supplementary information in accordance with auditing standards generally accepted in the United
States of America, which consisted of inquiries of management about the methods of preparing the information
and comparing the information for consgistency with management’s responses to our inquiries, the financial
statements, and other knowledge we obtained during our audit of the financial statements. We do not express an
opinion or provide any assurance on the information because the limited procedures do not provide us with
sufficient evidence to express an opinion or provikle any assurance.

Other Reporting Required by Government Auditing Standards

In accordance with Government Auditing Standards, we have also issued our report dated July 18, 2019, on our
consideration of the Middlesex County Retirement System'’s internal control over financial reporting and on our

tests of its compliance with certain provisions of laws, regulations, confracts, grant agreements and other matters.

The purpose of that report is to describe the scope of our testing of internal control over financial reporting and
compliance and the results of that testing, and not to provide an opinion on the internal control over financial
reporting or on compliance. That report is an integral part of an audit performed in accordance with Government
Auditing Standards in considering the Middlesex County Retirement System’s internal control over financial
reporting and compliance.

Restriction on Use
This report is intended solely for the information and use of the Middlesex County Retirement System, the Public

Employee Retirement Administration Commission and all member units and is not intended to be and shoukd not
be used by anyone other than these specified parties.

fooidl. ccc

July 18, 2019
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Management’s Discussion and Analysis

As management of the Middlesex County Retirement System, we offer readers of these financial statements this
narrative overview and analysis of the financial activities for the year ended December 31, 2018. The System
complies with financial reporting requirements issued by the Governmental Accounting Standards Board (GASB).

The GASB is the authoritative standard setting body that provides guidance on how to prepare financial
statements in conformity with generally accepted accounting principles (GAAP). Users of these financial
statements rely on the GASB to establish consistent reporting standards for all governments in the United States.
This consistent application is the only way users can assess the financial condition of a public retirement system
compared to others.

Financial Highlights

e The System’s assets exceeded its liabilities at the close of the most recent year by $1.4 billion (net
position).

e The System’s net position decreased by $28.3 million for the year ended December 31, 2018.

e Total investment loss was $24.0 million; investment expenses were $7.1 million; and net investment loss
was $31.1 million.

e Total contributions were $176.2 million, primarily consisting of $120.6 million from employers, $46.0 from
members, $5.3 million in transfers from other systems and $4.3 million in other contributions.

e Retirement benefits, refunds, and transfers of member deductions to other systems amounted to $170.1
million.

e Depreciation, administrative and building expenses were $3.3 million.

e The Total Pension Liability is $2.9 billion as of December 31, 2018, while the Net Pension Liability is $1.6
billion.

e The Plan fiduciary net position as a percentage of the total pension liability is 46.4%.

Overview of the Financial Statements

This discussion and analysis is intended to serve as an infroduction to the System fiduciary financial statements.
These fiduciary financial statements comprise of four components: 1) management’s discussion and analysis, 2)
fiduciary financial statements, 3) notes to the financial statements and 4) required supplementary information.
Fiduciary Financial Statements

The statement of net position presents information on all assets and deferred outflows less deferred inflows and
liabilities with the difference reported as net position. Over time, increases or decreases in net position may serve
as a useful indicator of whether the financial position is improving or deteriorating.

The statement of changes in fiduciary net position presents information showing how the system’s net position
changed during the most recent year. All changes in net position are reported as soon as the underlying event
giving rise to the change occurs, regardless of the timing of related cash flows. Thus, additions and deductions
are reported in this statement for some items that will only result in cash flows in future periods.

Notes to the financial statements

The notes provide additional information that is essential to a full understanding of the data provided in the

fiduciary financial statements.

Middlesex County Retirement System 4 Management’s Discussion and Analysis
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Required Supplementary Information

Accounting principles generally accepted in the United States of America require that the Schedule of Changes in
the Net Pension Liability and Related Ratios; the Schedule of Contributions; and the Schedule of Investment
Returns be presented to supplement the financial statements. Such information, although not a part of the
financial statements, is required by the Governmental Accounting Standards Board who considers it to be an
essential part of financial reporting for placing the financial statements in an appropriate operational, economic, or
historical context.

Financial Analysis

As noted earlier, net position may serve over time as a useful indicator of the System’s financial position. The
System’s assets exceeded liabilities by $1.4 billion at the close of 2018.

The assets accumulated are held to provide pension benefits for qualified retirees along with active and inactive
employees of the member units. At year-end the system’s net position include investments of $1.3 billion, cash of
$39.5 million and current accounts receivable of $7.7 million. The system also had capital assets, net of
accumulated depreciation of $5.0 million at year-end primarily consisting of land, an office building, and building
improvements.

In 2018 the System’s contributions were $176.2 million while deductions were $173.4 million which resulted in a
current surplus of $2.8 million. In 2017 the System’s contributions were $170.0 million while deductions were
$163.4 million which resulted in a prior year surplus of $6.6 million. Therefore, for these two years the System
was able to sustain operations independent of investment income.

The primary change in net position over the prior year relates to each year’s investment performance. Net
investment loss was $31.1 million in 2018 and net investment income was $189.3 million in 2017. The annual
money weighted rate of retum was -2.52% and 17.25% in 2018 and 2017 respectively. The system’s investment
policy is designed to achieve a long-term rate of retumn of 7.50% and fluctuation in annual investment returns is
expected.

The following tables present summarized financial information for the past two years.

2018 2017
Assets:
Cash........cooiiiiii $ 39,515,665 $ 58,763,167
Investments............cooeeiiiiiiii e 1,298,037,245 1,305,346,026
Receivables...............coeiiiiii 7,678,260 9,056,556
Capital assets, net of accumulated depreciation.... 5,041,775 5,353,968
Total assets......cmueemmiree e 1,350,272,945 1,378,519,717
Llabllitles:
Accounts payable.....................o, 141,480 150,658
Other......coeii e 91,700 17,840
Total llabllitles............ocoomeii e 233,180 168,498
Net Posltlon Restricted for Penslons................... 1,350,039,765 1,378,351,219

Middlesex County Retirement System 5

Middlesex County Retirement System Audit Report

Management’s Discussion and Analysis



2018 2017

Addltions:
Contributions:
Member contributions.................................L $ 45,984,957 $ 44,177,815
Employer contributions.............................. 120,683,218 115,462,035
Other contributions....................c..cool 9,513,101 10,320,943
Total contributions................................ 176,181,276 169,960,793
Net investment income (loss):
Total investment income (loss)...................... (24,002,304) 195,709,657
Less, investment expenses.......................... (7,072,407) (6,366,083)
Net investment income (loss)........................ (31,074,711) 189,343,574
Total addifions............ccovmmeeeeennne. 145,106,565 359,304,367
Deductlons:
Administration..................... 2,645,568 2,619,464
Retirement benefits, refunds and transfers........... 170,144,282 160,139,193
Building operations and maintenance................. 309,357 306,177
Depreciation...............coooiiiiiiinii 318,812 308,508
Total deductlons..........cc.coemeueeeennnne. 173,418,019 163,373,342
Net increase (decrease) in fiduciary net position.... (28,311,454) 195,931,025
Flduclary net position at beginning of year..... 1,378,351,219 1,182,420,194
Flduclary net position at end of year.............. $ 1,350,039,765 $ 1,378,351,219

Requests for Information
This financial report is designed to provide a general overview of the System’s finances for all those with an
interest in the System’s finances. Questions conceming any of the information provided in this report or requests

for additional financial information should be addressed to the System’s Chief Administrative Officer, 25 Linnell
Circle, Billerica, Massachusetts 01865.

Middlesex County Retirement System 6 Management’s Discussion and Analysis
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STATEMENT OF FIDUCIARY NET POSITION

DECEMBER 31, 2018

Assets
Cash and cash equivalents......................coill $ 39,515,665
Investments:
Investments in Pension Reserve Investment Trust... 1,290,918,214
Other Investments..............cccooiiiiiieiieieeeeenes 7,119,031
Total investments. ... 1,298,037,245
Receivables, net of allowance for uncollectibles:
Memberdeductions.............cccoeiiiiiiiiiiiieieeenns 2,293,685
Member contributions.......................ll 20,901
Employer pension appropriation................cc......... 56,991
Reimbursements from other systems..................... 3,896,021
Member make-up payments and redeposits............ 172,360
Other accounts receivable...................ccoeevenenen.. 1,238,302
Total Receivables.................c.ccoooiiiiiin, 7,678,260
Capital assets, net of accumulated depreciation........... 5,041,775
Total AsSelS. ..o s 1,350,272,945
Liabilities
Accounts payable.................c.oo 141,480
Other Iabilifies. ......oc.oe e 91,700
Total Liabilities. ..o, 233,180
Net Position Restricted for Pensions............cccccouueuee. $ 1,350,039,765
See notes to financial statements.
Middlesex County Retirement System 7
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STATEMENT OF CHANGES IN FIDUCIARY NET POSITION

YEAR ENDED DECEMBER 31, 2018

Additions:
Contributions:

Employer pension appropriation..............c.ccoveieeiiniciieiic e $ 120,614,676
Member contributions...........c.cooiii e 45,984,957
Transfers from other systems. ...t 5,276,442
3(8)(c) contributions from other systems........................................ 3,539,493
Workers' compensation sefflements...............coocoooii e 68,542
Members' makeup payments and redeposits..........c..c.cooiiiiiiinienn. 605,792
Interest notrefunded. ............cooeeeniii e 91,374

Total contributions. ..., 176,181,276

Net investment income:

Investment income (I0SS)..........c oo i (24,002,304)

Less: investment eXpense. ..........c.oviii i (7,072,407)

Net investment income (I0SS). ... oo oeieiiiiiiiii e (31,074,711)
Total additions. .......coi e 145,106,565

Deductions:

Administration. ... s 2,645,568
Building operations and maintenance. .................ocooiiiiiiiin i 309,357
Retirement benefits and refunds.............couiminiiiiii e 151,591,210
Transfers to other systems...........c.ooveiiiiiici e, 5,934,117
3(8)(c) transfer to other systems. .............coociiiiiiiiiii e 12,618,955
Depreciation. ... ..o e 318,812
Total dedUuctions. .......c..ou oo e 173,418,019

Net increase (decrease) in fiduciary net position......................... (28,311,454)
Fiduciary net position at beginning of year...............cccoeeioiiiiioiieciinicenne. 1,378,351,219
Fiduciary net position at end of year..............cc.ccoiiiiiiiiii i $ 1,350,039,765

See notes to financial statements.
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NOTE 1 — PLAN DESCRIPTION

The Middlesex County Retirement System is a multiple-employer, cost-sharing, contributory defined benefit
pension plan covering all employees of the governmental member units deemed eligible by the Middlesex County
Retirement Board (the Board), with the exception of school department employees who serve in a teaching
capacity. The pensions of such school employees are administered by the Commonwealth of Massachusetts’
Teachers Retirement System. Membership in the System is mandatory immediately upon the commencement of
employment for all permanent employees working a minimum of 20 hours per week and who are paid annual
compensation of no less than $5,000. As of January 1, 2019, the System had 71 participating employers.

The System is a member of the Massachusetts Contributory Retirement System and is govermned by Chapter 32
of the Massachusetts General Laws. Membership in the Plan is mandatory immediately upon the
commencement of employment for all permanent, full-time employees.

Massachusetts contributory retirement system benefits are, with certain exceptions, uniform from system to
system. The System provides for retirement allowance benefits up fo a maximum of 80% of a member's highest
three-year average annual rate of regular compensation for those hired prior to April 2, 2012 and the highest five-
year average for members hired after that date. Benefit payments are based upon a member's age, length of
creditable service, level of compensation, and group classification.

Members become vested after ten years of creditable service. A superannuation retirement allowance may be
received upon the completion of 20 years of service or upon reaching the age of 55 with 10 years of service for
those hired prior to April 2, 2012. For those hired on or after April 2, 2012, a superannuation allowance may be
received upon reaching the age of 60 with 10 years of service. Normal retirement for most employees occurs at
age 65 for those hired prior to April 2, 2012 and at age 67 for those hired after April 2, 2012 (except for certain
hazardous duty and public safety positions, whose nommal retirement is at age 55).

A retirement allowance consists of two parts: an annuity and a pension. A member's accumulated total
deductions and the interest they generate constitute the annuity. The differential between the total retirement
benefit and the annuity is the pension.

Active members contribute between 5% and 11% of their gross regular compensation. The percentage rate is
keyed to the date upon which an employee's membership commences. These deductions are deposited in the
Annuity Savings Fund and eam interest at a rate determined by the Public Employee Retirement Administration
Commission’s (PERAC) actuary. When a member's retirement becomes effective, hisfher deductions and related
interest are fransferred to the Annuity Reserve Fund. Any cost-of-living adjustments granted between 1981 and
1997 and any increase in other benefits imposed by the Commonwealth of Massachusetts’ state law during those
years are borne by the Commonwealth and are deposited into the Pension Fund. Cost-of-living adjustments
granted after 1997 must be approved by the System and all costs are borne by the System.

The pension portion of any retirement benefit is paid from the Pension Fund. The governmental unit employing
the member must annually appropriate and contribute the amount of current-year pension assessment.

Administrative expenses are paid from investment income.

Members who become permanently and totally disabled for further duty may be eligible to receive a disability
retirement allowance. The amount of benefits to be received in such cases is dependent on several factors,
including whether or not the disability is work related, the member's age, years of creditable service, level of
compensation, veterans' status and group classification.

Survivor benefits are extended to eligible beneficiaries of members whose death occurs prior to or following
retirement.
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NOTE 2 — SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

The accompanying financial statements of the Middlesex County Retirement System have been prepared in
accordance with accounting principles generally accepted in the United States of America (GAAP). The
Governmental Accounting Standards Board (GASB) is the recognized standard-setting body for establishing
governmental accounting and financial reporting principles.

MCRS is a special-purpose government engaged only in fiduciary activities. Accordingly, the financial statements
are reported using the flow of economic resources measurement focus and use the accrual basis of accounting.
Under this method, additions are recorded when eamed and deductions are recorded when the liabilities are
incurred.

Cash and Investments

Cash and cash equivalents are considered o be cash on hand, demand deposits and short-term investments with
an original maturity of three months or less from the date of acquisition. Investments are carried at fair value. The
fair values were determined by the closing price for those securities traded on national stock exchanges and at
the average bid-and-asked quotation for those securities traded in the over-the-counter market. The fair value of
private equities are based on management’s valuation of estimates and assumptions from information and
representations provided by the respective general partners, in the absence of readily ascertainable market
values. Real estate assets are reported at fair value utilizing an income approach to valuation along with
independent appraisals and estimates by management.

Fair Value Measurements

The System reports required types of financial instruments in accordance with the fair value standards. These
standards require an entity to maximize the use of observable inputs (such as quoted prices in active markets)
and minimize the use of unobservable inputs (such as appraisals or valuation techniques) to determine fair value.
Fair value standards also require the government to classify these financial instruments into a three-level
hierarchy, based on the priority of inputs to the valuation technigque or in accordance with net asset value practical
expedient rules, which allow for either Level 2 or Level 3 depending on lock up and notice periods associated with
the underlying funds.

Instruments measured and reported at fair value are classified and disclosed in one of the following categories:

Level 1 — Quoted prices are available in active markets for identical instruments as of the reporting date.
Instruments, which are generally included in this category, include actively traded equity and debt securities, U.S.
government obligations, and mutual funds with quoted market prices in active markets.

Level 2 — Pricing inputs are other than quoted in active markets, which are either directly or indirectly observable
as of the reporting date, and fair value is determined through the use of models or other valuation methodologies.
Certain fixed income securities, primarily corporate bonds, are classified as Level 2 because fair values are
estimated using pricing models, mafrix pricing, or discounted cash flows.

Level 3 — Pricing inputs are unobservable for the instrument and include situations where there is little, if any,
market activity for the instrument. The inputs into the determination of fair value require significant management
judgment or estimation.

In some instances the inputs used to measure fair value may fall into different levels of the fair value hierarchy
and is based on the lowest level of input that is significant to the fair value measurement.
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Market price is affected by a number of factors, including the type of instrument and the characteristics specific to
the instrument. Instruments with readily available active quoted prices generally will have a higher degree of
market price observability and a lesser degree of judgment used in measuring fair value. It is reasonably possible
that change in values of these instruments will occur in the near term and that such changes could materially
affect amounts reported in these financial statements. For more information on the fair value of the System’s
financial instruments, see Note 5 — Cash and Investments.

Accounts Receivable
Accounts receivable consist of member deductions, pension fund appropriations, and other miscellaneous
reimbursements. These receivables are considered 100% collectible and therefore do not report an allowance for

uncollectibles.

Deferred Qutflows/Inflows of Resources

In addition to assets, the statement of fiduciary net position will sometimes report a separate section for deferred
outflows of resources. This separate financial statement element, deferred outflows of resources, represents a
consumption of fiduciary net position that applies to a future period(s) and so will not be recognized as an outflow
of resources (deduction) until then. The MCRS did not have any items that qualify for reporting in this category.

In addition to liabilities, the statement of fiduciary net position will sometimes report a separate section for
deferred inflows of resources. This separate financial statement element, deferred inflows of resources,
represents an acquisition of net position that applies to a future period(s) and so will not be recognized as an
inflow of resources (addition) until that time. The MCRS did not have any items that qualify for reporting in this
category.

NOTE 3 — PLAN ADMINISTRATION

The System is administered by a five-person Board of Retirement consisting of a first member, who shall serve as
Chairman/Treasurer, who shall be appointed by the other four members, a second member elected by the
Advisory Council consisting of representatives from the member units, a third and fourth member who shall be
elected by the members in or retired from the service of such system, and a fifth member who shall be chosen by
the other four members.

Chairman Thomas F. Gibson  Term Expires:  12/31/2020
Advisory Council Member  Brian P. Curtin Term Expires:  12/31/2021
Elected Member John Brown Term Expires:  12/31/2020
Elected Member Joseph W. Keams  Term Expires:  12/31/2019
Appointed Member Robert Healy Term Expires:  12/17/2020

Board members are required to meet at least once a month. The Board must keep a record of all of its
proceedings. The Board must annually submit to the appropriate authority an estimate of the expenses of
administration and cost of operation of the System. The Board must annually file a financial statement of
condition for the System with the Executive Director of PERAC.

The investment of the System’s funds is the responsibility of the Board. All retirement allowances must be
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approved by the Retirement Board. The PERAC Actuary performs verification prior to payment, unless the
System has obtained a waiver for superannuation calculations allowing them to bypass this requirement. All
expenses incurred by the System must be approved by a majority vote of the Board. Payments shall be made
only upon vouchers signed by three persons designated by the Board.

The following retirement board members and employees are bonded by an authorized agent representing a
company licensed to do business in Massachusetts as follows:

Treasurer-Custodian: ) $10,000,000 Fiduciary
Ex-Officio Member:  } RLI Insurance Company
Elected Members: )

Appointed Members: ) $1,000,000 Fidelity
Staff Employees: } National Union Fire Insurance

NOTE 4 — OFFICE BUILDING

The MCRS owns an office building that was purchased as an investment and for the administrative offices of the
System. The building is a two story, 1986-built office building consisting of 62,307 square feet of net rentable
area. The property is situated on a 4.23 acre site in Billerica, Middlesex County, Massachusetts

NOTE 5 - CASH AND INVESTMENTS

Custodial Credit Risk - Deposits

At December 31, 2018, the carrying amount of the System’s deposits totaled $36,255,357, and the bank balance
totaled $38,256,473, all of which was covered by Federal Depository Insurance.

Invesiments

The System’s investments are as follows:

December 31,
2018
Investment Type
PRIT Pooled Funds.................. $ 1,290,918,214
Money Market Mutual Funds..... 3,260,308
Pooled Altemative Investments... 4,786,461
Pooled Real Estate Funds........ 2,332,569
Total Investments.................... $ 1,301,297,552

Approximately 99% of the Retirement System’s investments are in Pension Reserve Investment Trust (PRIT).
This investment pool was established by the Treasurer of the Commonwealth of Massachusetts, who serves as
Trustee. PRIT is administered by the Pension Reserves Investment Management Board. The fair values of the
positions in each investment Pool are the same as the value of each Pool's shares. The Administration does not
have the ability to confrol any of the investment decisions relative to its funds in PRIT.
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Approximately 0.5% of the System’s funds are invested in pooled alternative investments and pooled real estate
funds. The market values of assets in those funds are based on the quoted values obtained from each pool.

Approximately 0.3% of the System’s funds are invested in money market mutual funds. The market values of
assets in those funds are valued using prices quoted in active markets for those securities.

The Administration’s annual money-weighted rate of return on pension plan investments was -2.52%. The
money-weighted rate of retum expresses investment performance, net of pension plan investment expense,
adjusted for the changing amounts actually invested, measured monthly.

Fair Value of Investments

The retiree pension defined benefit plan holds significant amounts of investments that are measured at fair value
on a recurring basis. Because investing is a key part of the plan’s activities, the plan shows greater
disaggregation in its disclosures. The plan chooses a tabular format for disclosing the levels within the fair value
hierarchy.

The System categorizes its fair value measurements within the fair value hierarchy established by generally
accepted accounting principles.

The System has the following recurring fair value measurements as of December 31, 2018:

Fair Value Measurements Using

Quoted Prices Significant

in Active Other Significant
Markets for Observable Unobservable
Identical Assets Inputs Inputs

Investment Type 12/31/2018 (Level 1) (Level 2) (Level 3)
Investments by falr value level.............ccceveniiieneiinnnens
Other Investments
Money Market Mutual FUNGS.........c..ccoceueeeeneene e $ 3,260,308 $ 3,260,308 $ - 3 -
Pooled Altemative Investments 4,786,462 - - 4,786,462
Pooled Real Estate Funds............c.ccocvuiiiiiciciicnieeceenee 2,332,569 - - 2,332,569
Total Investments by fair value level...............ccccevceneeeeens 10,379,339 $ 3,260,308 $ - $ 7,119,031
Investments measured at the net asset value (NAV)......
PRIT INVEStMENES......ccceeiceiier e eer e er e 1,290,918,214
Total Investments....... ..o $ 1,301,297,553

Money Market Mutual Funds in Level 1 of the fair value hierarchy are valued using prices quoted in active
markets for those securities. Pooled Alternative Investments and Pooled Real Estate Funds classified in level 3
are valued using either a discounted cash flow or market comparable company’s technigue.

PRIT Investments are valued using the net asset value (NAV) method. This investment pool was established by
the Treasurer of the Commonwealth of Massachusetts, who serves as Trustee. PRIT is administered by the
Pension Reserves Investment Management Board (PRIM). The fair values of the positions in each investment
Pool are the same as the value of each Pool’'s shares. The System does not have the ability to control any of the
investment decisions relative to its funds in PRIT.
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NOTE 6 — CAPITAL ASSETS

Year Ended December 31, 2018

Capital assets are depreciated on a straight-line basis. The estimated useful lives of capital assets are as follows:

Estimated
Useful
Life
Capital Asset Type (in years)
Building....................... 40
Building improvements.... 40
Pick-up truck................ 5
PTG Software............... 5

Capital asset activity for the year ended December 31, 2018, was as follows:

Capital assets not being depreciated:

Capital assets being depreciated:
Builldings..........coovviiii
Building improvements..............................
Vehigles........cccoooeeiiiiiii e,
PTG Software.................cooooiiiiiiin,

Total capital assets being depreciated......

Less accumulated depreciation for:
Buildings..............coooiii
Building improvements.................c...coeenne
Vehigles..........coooeiiii
PTG Software...................coiiiiiiiin,

Total accumulated depreciation...............
Total capital assets being depreciated, net.........

Total capital assets, net.................c..oooiiiinis

Middlesex County Retirement System

Middlesex County Retirement System Audit Report

Beginning Ending

Balance Increases Decreases Balance
$ 672,657 $ - $ -$ 672,657
5,417,136 - - 5,417,136
1,092,873 6,619 - 1,099,492
50,516 - - 50,516
729,570 - - 729,570
7,290,095 6,619 - 7,296,714
(2,035,782) (135,428) - (2,171,210)
(407,485) (27,166) - (434,651)
(19,603} (10,304} - (29,907)
(145,914) (145,914) - (291,828)
(2,608,784) (318,812) - (2,927,596)
4,681,311 (312,193) - 4,369,118

$ 5,353,968 $

(312,193) $

$ 5,041,775

14
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NOTE 7 — MEMBERSHIP

The following table represents the System’s membership at December 31, 2018:

2018
Activemembers...............oiii 9,142
INAGLIVE MEMDEIS......veiieee e 3,486
Disabledmembers...................coooiiiii 430
Retirees and beneficiaries currently receiving benefits...... 5,247

Total. ..o 18,305

NOTE 8 — ACTUARIAL VALUATION

Components of the net pension liability as of December 31, 2018, were as follows:
Total pension liability...................cooiviiiiii $ 2,909,506,224

The pension plan's fiduciary net position.......................... 1,350,039,765

The net pension liability........................oooooiiiiiiiinn... $ 1,559,466,459

The pension plan's fiduciary net position as a percentage
of the total pension liability............................c.oont . 46.40%

The total pension liability was determined by an actuarial valuation as of January 1, 2018, using the following

actuarial assumptions, applied to all periods included in the measurement that was updated to December 31,
2018:

Valuation date..............cooovimeiiiiins January 1, 2018
Actuarial cost method...................... Entry Age Normal Cost Method.
Amortization method................cociin Prior year's total contribution increased by 6.5% for fiscal 2018

through fiscal 2024, and thereafter the remaining unfunded
liability will be amortized on a 4.0% annual increasing basis;
ERI liability amortized in level payments.

Remaining amortization period.................. As of July 1, 2018, 1 year remaining for 2002 ERI liability,
2 years remaining for 2003 ERI liability, 4 years remaining
for 2010 ERI liability, and 17 years for remaining unfunded
liability.

Asset valuation method........................... The difference between the expected retum and the actual
investment return on a market value basis is recognized over

a five year period. Asset value is adjusted as necessary to
be within 20% of the market value.

Inflation rate.............coooiiiii 3.25% (previously 3.5%)
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Projected salary increases....................... Varies by length of senice with ultimate rates of 4.00%
for Group 1, 4.25% for Group 2 and 4.50% for Group 4

Cost of living adjustments........................ 3.0% of the first $14,000 of retirement income.

Rates of retirement......................ol Varies based upon age for general employees, police
and fire employees.

Rates of disability..............ccoovveiirrieninnnin. For general employees, it was assumed that 45% of all
disabilities are ordinary (55% are senice connected).
For police and fire employees, 10% of all disabilities are
assumed to be ordinary (90% are senice connected).

Mortality Rates:
Pre-Retirement........................ The RP-2014 Blue Collar Employee Mortality Table projected
generationally with Scale MP-2017.
Healthy Retiree....................... The RP-2014 Blue Collar Healthy Annuitant Mortality Table
projected generationally with Scale MP-2017.
Disabled Retiree. ..................... The RP-2014 Blue Collar Healthy Annuitant Mortality Table set
forward one year and projected generationally with Scale MP-2017.
Investment rate of return/Discount rate........ 7.50%, net of pension plan investment expense, including inflation

previously 7.75%

Investment policy: The pension plan’s policy in regard to the allocation of invested assets is established by PRIT.
Plan assets are managed on a total return basis with a long-term objective of achieving a fully funded status for
the benefits provided through the pension plan.

The long-term expected rate of return on pension plan investments was determined using a building-block method
in which best-estimate ranges of expected future real rates of return (expected returns, net of pension plan
investment expense and inflation) are developed for each major asset class. These ranges are combined to
produce the long-term expected rate of return by weighting the expected future real rates of retumn by the target
asset allocation percentage and by adding expected inflation. Best estimates of arithmetic real rates of return for
each major asset class included in the pension plan’s target asset allocation as of January 1, 2018, are
summarized in the following table:

Long-Term Expected Long-Term Expected

Asset Class Real Rate of Retum Asset Allocation
Domestic equity...........cccvmeieiiiiiiniienenes 7.62% 17.00%
International developed markets equity........ 7.80% 14.90%
International emerging markets equity......... 9.31% 6.00%
Core fixed income...........cooceviiiiininienn 4.00% 13.00%
Value-added fixed income..............cc.c...... 7.58% 8.10%
Private equity...........ccoerierimriciieiiieiene e, 11.15% 12.10%
Real estate...........ccooeviiiiniiiiiiiiiee, 6.59% 9.40%
Timberand.........c.cooviiriiiiiiee e 7.00% 4.10%
6.83% 14.20%
0.00% 0.30%
0.00% 0.90%
100.00%
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Discount rate: The discount rate used to measure the total pension liability was 7.50%. The projection of cash
flows used to determine the discount rate assumed plan member contributions will be made at the current
contribution rate and that confributions will be made at rates equal to the actuarially determined contribution rate.
Based on those assumptions, the pension plan’s fiduciary net position was projected to be available to make all
projected future benefit payments of current plan members. Therefore, the long-term expected rate of retumn on
pension plan investments was applied to all periods of projected benefit payments to determine the total pension
liability.

Sensitivity of the net position liability to changes in the discount rate. The following presents the net position
liability, calculated using the discount rate of 7.50%, as well as what the net position liability would be if it were
calculated using a discount rate that is 1-percentage-point lower (6.50%) or 1-percentage-point higher (8.50%
than the current rate:

1% Decrease Discount 1% Increase
(6.50%) (7.50%) (8.50%)

Middlesex County Retirement System's net
pension liability as of December 31, 2018........ $ 1,891,702,743 $ 1,559,466,459 $ 1,279,342,565

Contributions: Governmental employers are required fo pay an annual appropriation as established by PERAC.
The total appropriation includes the amounts to pay the pension portion of each member’s retirement allowance,
an amount to amortize the actuarially determined unfunded liability to zero in accordance with the system’s
funding schedule, and additional appropriations in accordance with adopted early retirement incentive programs.
The pension fund appropriations are allocated amongst employers based on the actuarial valuation.

NOTE 9 — DISPUTE WITH THE COMMONWEALTH AND STATE EMPLOYEES RETIREMENT SYSTEM

The County of Middlesex was abolished on July 11, 1997, pursuant to Chapter 48 of the Acts of 1997. This Act
required that active employees of Middlesex County be transferred to the Commonwealth. Therefore, the MCRS
was required to transfer the Annuity Savings Fund Balances of these transferred County employees to the State
Employees Retirement System (SERS). This transfer, totaling approximately $18 million, was made during
calendar year 1998.

In December of 1999, the State Legislature enacted Massachusetts General Law, Chapter 34B (Abolition of
County Government). This legislation, among other things, defines the components of determining the overall
surplus or deficit of an abolished County upon transfer to the Commonwealth and how regional retirement
systems will be affected. Sections 8 and 18 addressed how the abolished County’s unfunded liabilities in regional
retirement systems will be paid for. The MCRS believes, as a result of the abolishment of Middlesex County, that
the Commonwealth of Massachusetts owed them $9,501,680 for the Unfunded Liability for retirees of the former
Middlesex County.

The Commonwealth and SERS did not agree with the assertion that the MCRS was owed $9,501,680. As a
result, the MCRS acted to stop 3(8)(c) reimbursements to the State Employees Retirement System and
correspondingly the State System began to intercept all COLA reimbursements which were due the MCRS. In
2012 the MCRS reinstated payments for 3(8)(c) reimbursements to the SERS. The SERS and MCRS are
finalizing the amount owed after accounting for the 3(8)(c) reimbursements and COLA reimbursements which
were withheld; however, a final payment to resolve the issue has yet to be made.

The net amount of these transactions is not considered significant and has not been reported in these financial
statements.
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NOTE 10 — IMPLEMENTATION OF GASB PRONOUNCEMENTS

During 2018, the following GASB pronouncements were implemented:

GASB Statement #75, Accounting and Financial Reporting for Postemployment Benefits Other Than
Pensions. The basic financial statements, related notes and required supplementary information were
updated to be in compliance with this pronouncement.

GASB Statement #81, /mevocable Split-interest Agreements. This pronouncement did not impact the
basic financial statements.

GASB Statement #85, Omnibus 2017. This pronouncement did not impact the basic financial statements.

GASB Statement #86, Certain Debt Extinguishment Issues. This pronouncement did not impact the basic
financial statements.

The following GASB pronouncements will be implemented in the future:

The GASB issued Statement #83, Certain Asset Retirement Obligations, which is required to be
implemented in 2019.

The GASB issued Statement #84, Fiduciary Activities, which is required to be implemented in 2019.
The GASB issued Statement #87, Leases, which is required to be implemented in 2021.

The GASB issued Statement #88, Certain Disclosures Related to Debt, including Direct Borrowings and
Direct Placements, which is required to be implemented in 2019.

The GASB issued Statement #89, Accounting for Interest Cost Incurred before the End of a Construction
Period, which is required to be implemented in 2021.

The GASB issued Statement #90, Majonity Equity Interests — an amendment of GASB Statements #14
and #61, which is required to be implemented in 2020.

Management is currently assessing the impact the implementation of these pronouncements will have on the
basic financial statements.

NOTE 11 - SUBSEQUENT EVENTS

Management has evaluated subsequent events through July 18, 2019, which is the date the financial statements
were available to be issued.
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SCHEDULE OF CHANGES IN THE NET PENSION LIABILITY

AND RELATED RATIOS
D ber 31, D ber 31, December 31, D ber 31, D ber 31,
2014 2015 2016 2017 2018
Total penslon llabllity:
.8 52,132,389 §$ 54,217,685 $ 56,386,392 60,585,508 64,615,910
172,004,226 179,703,272 187,359,946 200,298,121 208,614,148
Differences between expected and actual experience..... - - 7,976,453 (9,059,383) -
Changes in assumptions.. - - 98,500,754 97,195,824 -
Benefit payments............ (125,082,678) (134,295,504) (143,428,636) (150,780,831) (161,259,804)
Net change in total pension liability...............ccoccceeeeeee. 99,143,937 99,625,453 204,794,909 198,239,219 111,970,254
Total pension liability - beginning................cocooeeeeeiie. 2,195,732,452 2,294,876,389 2,384,501,842 2,599,206,751 2,797,535,970
Total pension liability - ending (@).............cccceorneeeenne. $ 22048767389 $ 2,384,501,842 $ 2,599,206,751 2,797,535,970 2,909,506,224
Plan flduclary net position:
Employer pension appropriation.. 93,368,685 $ 99,792641 $ 107,032,211 115,377,205 120,614,676
Member contributions 39,048,869 40,340,741 42,015,208 44,177,815 45,984,957
Other contributions................ 6,405,881 8,668,378 12,337,414 10,405,773 9,581,843
Net investment income (loss).. 74,904,315 7,732,128 74,917,546 189,343,574 (31,074,711)
Administrative expenses.................. (2,996,390) (2,824,803) (3,0682,521) (2,619,464) (2,645,568)
Building operations and maintenance. (381,899) (302,771) (235,667) (308,177) (309,357)
Retirement benefits and refunds. (125,082,678) (134,295,504) (143,428,636) (150,780,931) (161,259,804)
Other retirement deductions. (5,556,930) (8,025,993) (11,475,752) (9,358,262) (8,884,478)
Depreciation........................ (162,584) (162,584) (162,584) (308,508) (318,812)
Net increase (decrease) in fiduciary net position............... 79,547,259 10,822,223 77,937,297 195,831,025 (28,311,454)
Fiduciary net position - beginning of year........................ 1,014,013,415 1,083,560,674 1,104,482,897 1,182,420,194 1,378,351,2189
Fiduciary net position- end of year (b)...........c.ccco.ccc..... §  1,003,560,674 $ 1,104,482897 §$ 1,182,420,194 1,378,351,219 1,350,039,765
Net lon llabllity - ending (a)<{b) $ 1,201,315715 $ 1,290,018945 $ 1,416,876,557 1,419,184,751 1,5659,466,459
Plan fiduciary net position as a percentage of the total
pension liability............cocor s 47.65% 48.13% 45.49% 49.27% 46.40%
Covered payroll..........c.ceeeeueee s 415,752,810 § 432,382,921 § 439,844,322 451,777,105 471,115,185
Net pension liability as a percentage of
covered payroll..............coooeiiii 288.95% 298.35% 322.28% 314.13% 331.02%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those years for which information is available.

See notes to required supplementary information.
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SCHEDULE OF CONTRIBUTIONS

December 31, December 31, December 31, December 31, December 31,
2014 2015 2016 2017 2018
Actuarially determined contribution............... $ 92,826,743 $ 98,792,642 §$ 105,246,797 $ 112,017,087 $ 119,298,291
Contributions in relation to the actuarially
determined contribution...............cccuveeeee. (93,400,946) (99,820,481) (107,067,707) {115,426,815) {120,614,676)
Contribution deficiency (excess)............ $ (574.203) $ (1,027,839) $ (1,820,910) $ (3,409,728) $ (1,316,385)
Covered payroll..............coeeeineeeeeeeeennnn. $ 415,752,810 $ 432,382,921 § 439,644,322 § 451,777,105 $ 471,115,185
Contfributions as a percentage of
covered payroll............cccceeeeiiiiicicinnnne, 22.47% 23.09% 24.35% 25.55% 25.60%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those years for which information is available.

See notes to required supplementary information.
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SCHEDULE OF INVESTMENT RETURNS

Annual money-weighted

rate of return,

Year net of investment expense
December 31,2018..........cccceveeennenen.. -2.52%
December 31, 2017.......ccooviiiiiiniaenns 17.25%
December 31,2016............................ 7.35%
December 31,2015..........ccccevneineennenn. 0.61%
December 31,2014............................ 7.54%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those
years for which information is available.

See notes to required supplementary information.
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Middlesex County Retirement System Audit Report

Notes to Required Supplementary Information Year Ended December 31, 2018

NOTE A — CHANGES IN THE NET PENSION LIABILITY AND RELATED RATIOS

The Schedule of Changes in the Net Pension Liability and Related Ratios includes the detailed changes in the
system’s total pension liability, changes in the system’s net position, and the ending net pension liability. It also
demonstrates the plan’s net position as a percentage of the total pension liability and the net pension liability as a
percentage of covered payroll.

NOTE B — CONTRIBUTIONS

Governmental employers are required to pay an annual appropriation as established by PERAC. The total
appropriation includes the amounts to pay the pension portion of each member’s retirement allowance, an amount
to amortize the actuarially determined unfunded liability to zero in accordance with the system’s funding schedule,
and additional appropriations in accordance with adopted early retirement incentive programs. The total
appropriations are payable on July 1 and January 1. Employers may choose to pay the entire appropriation in
July at a discounted rate. Accordingly, actual employer contributions may be less than the “total appropriation”.
The pension fund appropriations are allocated amongst employers based on the actuarial valuation results. In
addition, an employer may confribute more than the amount required.

NOTE C —- MONEY WEIGHTED RATE OF RETURN
The money weighted rate of return is calculated as the intemnal rate of return on pension plan investments, net of
pension plan investment expense. A money weighted rate of retum expresses investment performance, net of
pension plan investment expense, adjusted for the changing amounts actually invested. Inputs to the money
weighted rate of retumn calculation are determined monthly.
NOTE D — CHANGES IN ASSUMPTIONS AND PLAN PROVISIONS
Changes in Assumptions
The following assumption changes were reflected in the January 1, 2018 actuarial valuation:
e The mortality tables for healthy participants were changed from the RP-2000 Employee and Healthy
Annuitant Mortality Tables projected generationally using Scale BB2D from 2009 to the RP-2014 Blue
Collar Employee and Healthy Annuitant Mortality Tables projected generationally using Scale MP-2017.
e The mortality tables for disabled participants were changed from the RP-2000 Healthy Annuitant Mortality
Table projected generationally using Scale BB2D from 2015 to the RP-2014 Blue Collar Healthy
Annuitant Mortality Table set forward 1 year projected generationally using Scale MP-2017.

e The long-term salary increase assumption was lowered by 0.25%, to 4.00% for Group 1 participants,
4.25% for Group 2 participants, and 4.50% for Group 4 participants.

e The investment rate of retum assumption was reduced from 7.75% to 7.50%.
e The inflation rate was reduced to 3.25% from the previous rate of 3.50%.

Changes in Plan Provisions

None.

Middlesex County Retirement System 23 Required Supplementary Information
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Powers & Sullivan, LLC

Certificd Public Accountants

100 Quannapowitt Parkway
Suite 101
Wakefield, MA 01880
T. 781-914-1700
F. 781-914-1701

www.powersandsullivan.com

Independent Auditor’s Report

To the Honorable Middlesex County Retirement Board
Middlesex County Retirement System
Billerica, Massachusetts

We have audited the accompanying schedule of employer allocations of the Middlesex County Retirement
System (MCRS) as of and for the year ended December 31, 2018, and the related notes. We have also audited
the total for all entities of the rows titled net pension liability, total deferred outflows of resources, total deferred
inflows of resources, total pension expense and contributions included in the accompanying schedule of pension
amounts by employer of the MCRS Pension Plan as of and for the year ended December 31, 2018, and the
related notes.

Management’s Responsibility for the Schedules

Management is responsible for the preparation and fair presentation of these schedules in accordance with
accounting principles generally accepted in the United States of America; this includes the design,
implementation, and maintenance of internal control relevant to the preparation and fair presentation of the
schedules that are free from material misstatement, whether due to fraud or error.

Auditor’s Responsibility

Our responsibility is to express opinions on the schedule of employer allocations and the specified row totals
included in the schedule of pension amounts by employer based on our audit. We conducted our audit in
accordance with auditing standards generally accepted in the United States of America. Those standards require
that we plan and perform the audit to obtain reasonable assurance about whether the schedule of employer
allocations and specified row totals included in the schedule of pension amounts by employer are free from
material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
schedule of employer allocations and the specified row totals included in the schedule of pension amounts by
employer. The procedures selected depend on the auditor's jJudgment, including the assessment of the risks of
material misstatement of the schedule of employer allocations and the specified row totals included in the
schedule of pension amounts by employer, whether due to fraud or error. In making those risk assessments, the
auditor considers internal control relevant to the entity’s preparation and fair presentation of the schedule of
employer allocations and the specified row totals included in the schedule of pension amounts by employer in
order to design audit procedures that are appropriate in the circumstances, but not for the purpose of expressing
an opinion on the effectiveness of the entity’s internal control. Accordingly, we express no such opinion. An audit
also includes evaluating the appropriateness of accounting policies used and the reasonableness of significant
accounting estimates made by management, as well as evaluating the overall presentation of the schedule of
employer allocations and the specified row totals included in the schedule of pension amounts by employer.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit
opinions.

26
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Opinions

In our opinion, the schedules referred to above present fairly, in all material respects, the employer allocations and total
for all rows titled net pension liability, total deferred outflows of resources, total deferred infows of resources, total
pension expense and contributions for the total of all participating entities for the Middlesex County Retirement System
as of and for the year ended December 31, 2018, in accordance with accounting principles generally accepted in the
United States of America.

Other Matter

Woe have audited, in accordance with auditing standards generally accepted in the United States of America, the
financial statements of the Middlesex County Retirement System as of and for the year ended December 31, 2018, and
our report thereon, dated July 18, 2019, expressed an unmaodified opinion on those financial statements.

Restriction on Use

This report is intended solely for the information and use of the Middlesex County Retirement System management, the

Miidlesex County Retirement System employers and their auditors and is not intended to be and should not be used by
anyone other than these specified parties.

fooidl. ccc

July 18, 2019
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SCHEDULE OF EMPLOYER ALLOCATIONS

FOR THE YEAR ENDED DECEMBER 31, 2018

Share of Percent of
Net Pension Total Net
Employer Liability Pension Liability

County Reti Board. $ - 0.000000%

County. - 0.000000%

Hospital N 0.000000%

Town of Acton. 53,545,751 3.433594%
Town of Ashby. 2,175,376 0.139495%
Town of Ashland. 36,199,958 2.321304%
Town of Ayer. 20,317,285 1.302836%
Town of Bedford. 55,208,123 3.540193%
Town of Billerica. 150,770,372 9.668074%
Town of ug| 11,266,225 0.722441%
Town of Burlingto 127,441,167 8.172101%
Town of Carlisle. 11,157,139 0.715446%
Town of CI 110,995,199 7117511%
Town of Dracut. 65,801,775 4.2068681%
Town of D 2958,745 0.189728%
Town of Groton. 23,290,688 1.4983504%
Town of Holli 27 349,059 1.753745%
Town of Hopki 25,369,330 1.626795%
Town of Hudson. 69,719,052 4 470699%
Town of Lincoln 27,722,484 1.777690%
Town of Littieton. 25332,249 1.624418%
Town of North i 52,331,338 3.355721%
Town of Pepp: 17,953,081 1151232%
Town of Sherbom. 11,725,508 0.751892%
Town of Shirley. 9,113,056 0.584370%
Town of Stow. 11,845,337 0.746751%
Town of Sudbury 63,931,576 4.099580%
Town of T Y 104,461,551 6.698544%
Town of T 9,256,011 0593537%
Town of T 277,997 1.492690%
Town of Way 59,255,947 3.799758%
Town of 59,376,424 3.807483%
Town of Weston. 66,869,588 4.287979%
Town of Wilmi 90,145,084 5.780507%
Adnn-Boxbule;h Regional School District...........cccccveeveeeeees 29,957,174 1.920989%
Acton Water Supply. 3,740,627 0.239866%
Bedford Housing Authority. 341,648 0.021908%
Billerica Housing Authority 1,441,037 0.092406%
Cheimsford Housing Authori 2441133 0.156536%
C ford Water District 708,793 0.045451%
Dracut Housing Authority 2,173,260 0.139359%
Dracut Water Supply. 3,288,228 0.210856%
East Cl ford Water District 381,924 0.024491%
East Mi ito Control 662,694 0.042495%
Greater Lowsll Regional Vocational Technical School District..... 16,800,249 1.077307%
Groton-Dunstable Regional School District.... [T 12,305,499 0.789084%
Hudson Housing Authority. 1223133 0.078433%

Lincoln-Sudbury Regional School District. 9,231,680 0591977%

Nashoba Valley Technical High School Distri - 3,632,610 0232939%
North C ford Water District 1,048,622 0.067242%
North Middlesex Regional School District..............cccccoeeieinies 12,930,484 0.829159%
Shawsheen Valley Regional C School. 8,565,024 0.549228%
South Mi Regional ional Technical Schogl.............. 7,146,118 0.458241%
Sudbury Water District. 2,025,843 0.129906%
T y Housing i 1,647,987 0.105676%
yland Housing i 719,713 0.046151%
i L g Authority 512,474 0.032862%
Sudbury Housing Authonhl 485,854 0.031155%
Wilmington Housing Authority. 365,221 0.023420%
Acton Housing Authority. 844,128 0.054129%
Burlington Housing Authority 145,929 0.009358%
Ayer Housing Authority. 800,823 0.051352%
Holliston Housing i 158,430 0.010159%
Litieton Housmg Authorlly 487,308 0.031248%
561,187 0.035986%
Shirley W‘ahr District. 406,103 0.026041%
Tyngsborough Housing Authority 526,614 0.033769%
Pepperell Housing Authorlw 187,001 0.011991%
Groton Housing (9,522) -0.000611%
Tyngsb h Water District. 463,086 0.029695%
North Reading Housing Authority...............ccoooiniiiiinines 159,024 0.010197%
Waest Groton Water. 39,007 0.002501%
Ayer-Shirley Regional School District ..............coveieeiminiiees 5,157,881 0.330747%
Total $ 1 559,486,457 100.000%
See notes to of ions and of pension amounts by employer.
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Middlesex County Retirement System Audit Report

Middlesex
County
Retirement Middl Middl Town of
Board County Hospltal Acton
Net Pension Liabliity
Baglnning net pension liabllity/(asset)............................. § - § - § - § 48,182,609
Ending net pension llabllity/(assef).................ccccccceeeeeee. § - 3 -3 - $ 53,545,751
Deferred Outfiows of Resources
Differences between expected and actual experience... - $ - $ - $ 109,552
Net difference between projected and actual
Investmant earnings on pension plan Investments.......... - - - 2,386,731
Changes of assumptions.................occocoeiiiiiniiniiceees - - - 3,327,764
Changes |n proportion and differencas between
employer contributions and proportionate
share of contributions...................................... - - - 1,777,916
Total Deferred Outfiows of Resources...............c.c........ $ - $ - $ - $ 7,601,963
Deferred Inflows of Resourcas
Differences between expected and actual experience........ $ - $ - § - $ 186,638
Changes |n proportion and differencas between
employer contributions and pnoportlonate
share of contributions... I - - - 1,712,622
Total Deferred Inflows of Rasources..................ccc.c... $ - $ - $ - 8 1,899,260
Penslon Expense
Proportionate share of plan penslon expense................... § 368,576 $ - 8 - 8 6,567,880
Net amortization of deferred amounts from changes
In proportion and differences between employer
contributions and proporticnate share of contributions...... - - - (145,590)
Total Employer Pension Expense 368,576 § -8 - $ 6,412,290
Contributions
Statutory required contribution.............. 368,576 $ - - $ 3,685,376
Contribution In relation to statutory required contribution..... (368,576) - - (3,690,854)
Contribution deficlency/(excess)... - 8 -8 - $ (5.478)
Contributions as a percentage of covered payrail.............. 29.92% 0.00% 0.00% 25.07%
Deferred Qutfiows/{Inflows) Recognized In
Euturg Pension Expense
June 30, 2020.. - § - § - $ 2,051,624
June 30, 2021.. - - - 1,495,350
June 30, 2022.. - - - 1,217,386
June 30, 2023.. - - - 938,343
Total Deferred Outﬂowsl(lnﬂows) Reoognlzsd In
Future Penslon Expense... . crreeeeeee § - $ - $ - $ 5,702,703
Discount Rate Sensltivity
1% d0Craase (6.50%)...-.- .- wvevuveereeeeecee et $ - $ -8 -8 64,953,397
Current discount rate (7.50%)... - § - § - § 63,545,751
1% INCIE@s0 (8.50%). .. --wwurreeeeeeeeeueneceiies e $ - § -3 - $ 43,927,433
Coverad Payroll..................coooiieeeeee. § 1,232,048 § - $ - $ 14,701,201
Sea notes to schadule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Town of Town of Town of Town of
Ashby Ashland Ayer Bedford
Net Pension Llabllity
Beglnning net pension liabliity/(asset)............................. § 1,780,632 $§ 32308841 § 17,999,043 § 49,661,979
Ending net pension llabllity/(asset)..................c..cc.ccccccc.. § 2175376 § 36,199958 § 20,317,285 § 55,208,123
Deferred Outflows of Resources
Differences between expected and actual experience......... § 4451 § 74,063 $ 41568 $ 112,953
Net difference between projected and actual
Investment earings on pension plan Investments.......... 96,964 1,613,565 905,616 2,460,829
Changes of assumptlons..............cccooiiiiiin i, 135,195 2,249,757 1,262,680 3,431,077
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions................................ 410,746 1,870,821 963,144 463,856
Total Deforred Qutfiows of Resources.......................... $ 647,356 § 5,808,206 $ 3,173,008 $ 6,458,714
Defarred Inflows of Resources
Differences betwesn expected and actual experlence......... $ 7582 § 126,178 § 70817 § 192,432
Changes In proportion and differences between
employer contributions and proportonate
share of contributions...................................... 141,446 - 749,594 1,136,939
Total Deferred Inflows of Rasources...............cccccceeeeeee $ 149,028 § 126,178 § 820411 § 1,329,371
Penslon Expense
Proportionate share of plan pension expense................... $ 266,423 $ 4,433,499 $ 2,488,307 $ 6,761,473
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... 75,658 806,262 (20,083) (368,151)

Total Employer Penslon Expense....

342,081 $ 5,239,761 § 2,468,224 § 6,393,322

li)

Statutory required contribution..... 155917 § 292071 $ 1,450,939 § 4,180,613

Contribution In relation to statutory required contribution..... (155,917) (2,923,952) (1,450,939) (4,185,942)

Contribution deficlency/{excess).. - % (1,881) § - % (5,329)

Contributions as a percentage of covered payroll.............. 13.65% 22.06% 21.86% 21.29%
Deferred Outflows/(Inflows) Recognized in

Ei Panslon Expen:

June 30, 2020.... 164,921 § 2,291,709 § 813626 $ 1,897,291

June 30, 2021. 120,685 1,779,970 576,761 1,354,518

June 30, 2022. 140,373 840,705 543,196 830,879

June 30, 2023.... 72,348 769,644 419,014 1,046,655

Total Deferred Outflows/(Inflows) Recognized In
Future Penslon Expense.................................... $ 498,327 § 5,682,028 $ 2,352,597 $ 5,120,343

Discount Rate Sensitivity

1% docrease (6.50%)............ocveeemece e $ 2638829 § 43912172 § 24645778 $§ 66,969,929

Current discount rate (7.50%).. 2175376 § 36,199,958 § 20,317,285 § 55,208,123

1% INCraase (8.50%).. ..o ccvmeeeceeeeee e $ 1784617 $§ 29697431 § 16,667,731 §  45291,196
Coverad Payroll.............cccooeeiiicececiccie e $ 1,141,989 § 13243425 § 6,637,666 § 19,636,949
See notes to schedule of employer allocations and schedule

of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Net Pension Liabllity
Beginning net pension liabllity/(asset).............................

Ending net pension llabllity/(@sset)................................

Deferred Outflows of Resources
Differences between expected and actual experienca.........

Net difference between projected and actual
Investment earings on pension plan Investments..........

Changes of assumptions..............ccccoeeiieiiiie
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions................................
Total Deforred Qutflows of Resources..........................

Defarred Inflows of Resources
Differences betwean expected and actual experience.........

Changes In proportion and differences between
employer contributions and proportonate
share of contributions......................................

Total Deferred Inflows of Rasources...............cccccceeeeeee

Penslon Expense
Proportionate share of plan panslon expense...................

Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Penslon Expense....

nf
Statutory required contribution.....

Contribution In relation to statutory required contribution.....
Contribution deficlency/{excess)..

Contributions as a percentage of covered payroll..............

Deferred Qutflows/(Inflows) Recognized In
Ei Panslon Expen:
June 30, 2020....
June 30, 2021.
June 30, 2022.
June 30, 2023....
Total Deferred Outflows/(Inflows) Recognized In
Future Penslon EXpense................cccoeooeiieiiiiiininen.

Discount Rate Sensitivity
1% decrease (6.50%)..........coeoeeeeee e

Current discount rate (7.50%)..
1% INcraase (8.50%)........ceveueeeeee e
Coverad Payroll............cocoeiieiiiiiiie

See notes to schedule of employer allocations and schedule
of pension amounts by employer.

Middlesex County Retirement System

Middlesex County Retirement System Audit Report

Town of Town of Town of Town of
Blllerica Boxborough Buriington Carlisle
$ 140303356 $§ 10225882 § 117,368,093 §  9,435767
$ 150770372 $§ 11,266,225 § 127,441,167 § 11,157,139
$ 308471 § 23,050 § 260,737 § 22,827

6,720,388 502,177 6,680,520 497,315
9,370,081 700,174 7,920,220 693,394
1,430,707 589,053 1,244,565 836,534
$ 17820647 § 1,814,454 §  15106,042 $ 2,050,070
$ 525520 $ 39,269 $ 444206 $ 38,889
5,510,549 74,565 1,991,934 306,636
$ 6036069 $ 113834 § 2436140 § 345,525
$ 18465217 § 1,379,802 $§ 15,608,036 $ 1,366,442
{1,276,360) 249,196 (263,259) 196,206
17,188,857 § 1628998 $ 15344777 § 1,562,648
11,509,447 § 843801 § 9454623 § 932,452
{11,555,045) (843,801) (9,454,623) (932,452)
(45,598) $ - § - § -
33.83% 28.38% 27.99% 17.43%
4910436 $ 711,498 § 4966229 § 654,037
3,822,327 579,928 3,865,220 462,234
1,051,184 214,756 1,983,489 247,348
2,009,631 194,438 1,864,964 340,926
$ 11793578 § 1,700,620 $§ 12,669,902 § 1,704,545
$ 182891222 § 13666436 $ 154,591,850 $§ 13,534,110
150,770,372 § 11,266,225 § 127,441,167 $§ 11,157,139
$ 123687789 $§ 9242495 § 104549161 § 9,153,004
$ 34022034 § 2973629 $§ 33783442 §  5350,293
{continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Net Pension Liablll

Beginning net pension liabllity/(asset).............................

Ending net pension llabllity/(@sset)................................

Deferred Outflows of Resources

Differences between expected and actual experienca.........

Net difference between projected and actual

Investment earings on pension plan Investments..........

Changes of assumptions..............ccccoeeiieiiiie

Changes In proportion and differances between
employer contributions and proporticnate

share of contributions..................c.coooii s

Total Deferred Outflows of Resources......................

Defarred Inflows of Resources

Differences betwean expected and actual experience.........

Changes In proportion and differences between
employer contributions and proportonate
share of contributions......................................

Total Deferred Inflows of Resources...............c.ccc.....

Penslon Expense

Proportionate share of plan panslon expense...................

Net amortization of deforred amounts from changes
In proportion and differences between employer

contributions and proportionate share of contributions

Total Employer Penslon Expense....

nf
Statutory required contribution.....

Contribution In relation to statutory required contribution

Contribution deficlency/{excess)..

Contributions as a percentage of covered payroll..............

Deferred Outflows/(Inflows) Recognized in
Ei Panslon Expen:
June 30, 2020....
June 30, 2021.
June 30, 2022.
June 30, 2023....
Total Deferred Outflows/(Inflows) Recognized In

Future Penslon Expense..................cocoueiniieninn.

Discount Rate Sensltivity

1% decrease (6.50%)..........cooveeeeeee e

Current discount rate (7.50%)..

1% INcraase (8.50%)........ceveuueecee e
Coverad Payroll............coooeeiiiieiiiiie

See notes to schedule of employer allocations and schedule

of pension amounts by employer.
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Town of Town of Town of Town of
Chelmsford Dracut Dunstable Groton
$ 103993778 $§ 60,106,114 § 2563856 $§ 21402700
$§ 110995199 § 65601775 § 2958745 § 23,290,688
$ 227,090 $ 134218 § 6,053 § 47,651
4,947 463 2,924,112 131,882 1,038,161
6,898,135 4,077,022 183,880 1,447,471
1,979,825 1,298,644 328,900 467,076
$§ 14052513 § 8,433,996 $ 650,715 $ 2,990,349
$ 386,882 $ 228,660 $ 10,313 § 81,181
3,473,354 764,548 154,201 853,434
$ 3,860,236 § 993,208 § 164,514 § 934,616
$ 13593857 $ 8034410 § 362,367 § 2,852,468
(632,255) 226,833 39,260 (162,415)
12,961,602 § 8,261,243 § 401,627 § 2,690,063
8320114 § 4804354 § 219,591 § 2,081,699
(8.579,114) (4,835,041) (219,591) (2,081,699)
(250,000) $ (30,687) $ - § -
31.86% 31.35% 17.48% 27.59%
3922378 § 2918771 § 160,670 $ 793,309
3,110,661 2,250,718 117,813 593,903
1,796,743 1,250,706 134,348 248,143
1,362,495 1,011,593 73,370 420,379
$ 10,192,277 § 7,440,788 § 486,201 § 2,055,734
$§ 134642154 § 79,577,895 § 3,580,000 § 28,252,649
110,995,199 § 65,601,775 § 2958745 § 23,290,688
$§ 91067350 § 63817857 § 2427271 § 19,107,028
$§ 26145209 § 15326864 § 1,256,546 § 7,645,657
{continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Town of Town of Town of Town of
Holllston Hopkinton Hudson Lincoin
Net Pension Llabllity
Beginning net pension liabliity/(asset)............................ § 23773972 § 20653839 $§ 63,161,014 § 24,841,810
Ending net pension llabliity/(asset)................................. § 27,349,059 § 25369330 § 69,719,052 § 27,722484
Deferred Outflows of Resources
Differences between expected and actual experience......... § 55955 $ 51904 § 142641 § 56,719
Net difference between projected and actual
Investment earnings on pension plan Investments.......... 1,219,048 1,130,804 3,107,634 1,235,693
Changes of assumptlons..............cccooiiiiiin i, 1,699,691 1,576,654 4,332,903 1,722,898
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions................................ 1,236,646 2,524,042 618,486 361,685
Total Deferred Outflows of Resources.......................... $ 4,211,340 § 5,283,404 § 8,201,664 $ 3,376,995
Defarred Inflows of Resources
Differences betwesn expected and actual experlence......... $ 95327 § 88,427 § 243011 § 96,629
Changes In proportion and differences between
employer contributions and proportonate
share of contributions.................ccoooeiiiiiens 768,650 413,500 143,038 566,145
Total Deferred Inflows of Rasources...............cccccceeeeeee $ 863,977 § 501,927 § 386,049 § 662,774
Penslon Expense
Proportionate share of plan penslon expenss................... $ 3,349,508 § 3,107,044 § 8,638,664 $ 3,395,238
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... 93,501 769,204 172,148 (81,445)

Total Employer Pension Expense.... 3,443,009 § 3,866,248 § 8,710,812 § 3,313,793

li)

Statutory required contribution..... 2,183,620 $ 2,105,634 § 5,344,369 § 2,148,246
Contribution In relation to statutory required contribution..... (2,183,620) (2,105,634) (5,347,292) (2,153,104)
Contribution deficlency/{excess).. -8 - § (2,923) § (4,858)
Contributions as a percentage of covered payroll.............. 20.30% 14.51% 23.97% 21.21%

Deferred Outflows/(Inflows) Recognized in
Ei Panslon Expen:

June 30, 2020.... 1,215,757 § 1,800,226 § 3,033,035 § 1,056,131

June 30, 2021. 816,085 1,235,129 2,273,121 722,077

June 30, 2022. 620,544 824,261 1,258,700 382,345

June 30, 2023.... 694,977 921,861 1,250,769 553,668

Total Deferred Outflows/(Inflows) Recognized In
Future Penslon Expense.................................... $ 3,347,363 $ 4,781,477 § 7815615 § 2,714.221

Discount Rate Sensitivity

1% decreass (6.50%)...........cooeueeemrieee e $ 33175635 $§ 30,774,135 § 84,572,336 § 33,628,616

Current discount rate (7.50%).. 27,349,059 $§ 25369330 § 69,719,052 § 27,722,484

1% INCraase (8.50%).. ..o ccvmeeeceeeeee e $§ 22436401 $§ 20812287 § 57,195553 § 22,742,749
Covered Payroll.............cccooevieiiececcccccecececeeeeeeee. § 0 10,756,680 § 14,508,629 § 0 22297722 § 10,130,693
See notes to schedule of employer allocations and schedule

of penslon amounts by employer. {continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Town of
Town of North Town of Town of
Littleton Reading Pepperell Sherborn
Net Pension Llabllity
Beginning net pension liabliity/(asset)............................ § 21,432789 § 48035495 $§ 16,341,195 § 10,500,304
Ending net pension llabliity/(asset)................................. § 26332249 § 52331338 § 17,953,081 § 11725506
Deferred Outflows of Resources
Differences between expected and actual experience......... § 51828 § 107,067 $ 36,731 § 23,990
Net difference between projected and actual
Investment earings on pension plan Investments.......... 1,129,161 2,332,600 800,235 522,649
Changes of assumptlons..............cccooiiiiiin i, 1,674,350 3,252,290 1,115,749 728,717
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions................................ 3,155,407 250,561 948,213 276,456
Total Deforred Qutflows of Resources.......................... $ 5,910,736 $ 5,942,518 § 2,900,928 $ 1,561,811
Defarred Inflows of Resources
Differences betwesn expected and actual experlence......... $ 88,297 § 182,405 § 62,577 § 40,870
Changes In proportion and differences between
employer contributions and proportonate
share of contributions...................................... 1,382,261 1,062,881 263,669 321,500
Total Deforred Inflows of Resources............................ $ 1,470,568 $ 1,245,286 $ 326,246 §$ 362,370
Penslon Expense
Proportionate share of plan pension expense................... $ 3,102,503 $ 6,409,148 § 2,198,758 $ 1,436,062
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... 687,506 (350,507) 405,615 (40,154)
Total Employer Penslon Expense.... 3,790,009 $ 6,058,641 § 2,604,373 § 1,395,898
n|
Statutory required contribution..... 2,185944 § 3,861,918 § 1,337,920 § 975,181
Contribution In relation to statutory required contribution..... (2,185,944) (3.861,918) (1,346,506) (975,181)
Contribution deficlency/{excess).. - % - % (8,586) $ -
Contributions as a percentage of covered payroll.............. 17.93% 29.40% 28.64% 23.70%
Deferred Outflows/(Inflows nized In
Ei Panslon Expen:
June 30, 2020.... 1726999 $ 1,796,888 $ 1,142,315 § 441,000
June 30, 2021. 1,269,588 1,352,211 905,577 298,743
June 30, 2022. 657,433 756,637 225,150 201,351
June 30, 2023.... 786,158 791,496 301,640 248,347
Total Deferred Outflows/(Inflows) Recognized In
Future Penslon Expense.................................... $ 4,440,178 $ 4697232 § 2574682 $ 1,189,441
Discount Rate Sensitivity
1% decraass (6.50%).. ...« corerumriecee e e e e $§ 30720154 § 63480260 § 21,777,892 § 14,223,665
Current discount rate (7.50%).. 25332249 § 52331338 $§ 17,953,081 § 11725506
1% INCraase (8.50%).. ..o ccvmeeeceeeeee e $§ 2078187 $§ 42931163 § 14728204 § 9,619,276
Coverad Payroll...........c.cccoeveivcceccececieccciccceeeeeeeee. 0 12,191,742 § 13,135,392 § 4672305 § 4,115,268
See notes to schedule of employer allocations and schedule
of penslon amounts by employer. {continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Town of Town of Town of Town of
Shirley Stow Sudbury Tewksbury
Net Pension Llabllity
Beglnning net pension liabliity/(asset)............................. § 8,406,745 § 10459477 § 58772716 § 98,006,180
Ending net pension llabllity/(asset)...............cccccccceeeeeee. § 9,113,056 $§ 11645337 § 63,931,576 § 104,461,651
Deferred Outflows of Resources
Differences between expected and actual experience......... § 18645 § 23826 § 130,800 $ 213,722
Net difference between projected and actual
Investment earnings on pension plan Investments.......... 406,202 519,076 2,849,665 4,656,235
Changes of assumptlons..............cccooiiiiiin i, 566,359 723,735 3,973,223 6,492,081
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions..................cccooi 157,949 240,660 1,243,640 2,351,574
Total Deferred Outfiows of Resources.....................c.... $ 1,149,155 § 1,507,296 $ 8,197,328 $ 13,713,612
Defarred Inflows of Resources
Differences betwesn expected and actual experlence......... $ 31,764 § 40,591 § 222838 § 364,108
Changes In proportion and differences between
employer contributions and proportonate
share of contributions.................ccoooeiiiiiens 760,707 72,881 1,601,817 2,940,083
Total Deferred Inflows of Rasources...............cccccceeeeeee $ 792471 § 113472 § 1,824,655 § 3,304,191
Penslon Expense
Proportionate share of plan penslon expenss................... $ 1,116,096 $ 1426232 § 7,820,857 § 12,793,664
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... (264,419) 75,176 (187,906) (237,888)

Total Employer Penslon Expense.... 851677 $ 1,501,408 $ 7641951 $§ 12,555,776

li)

Statutory required contribution..... 801,553 § 881,015 § 4,468,265 §$ 7,971,708

Contribution In relation to statutory required contribution..... (801,553) (881,015) (4,468,265) (7,972,598)

Contribution deficlency/{excess).. -8 - $ - § (890)

Contributions as a percantage of covared payroll.............. 45.16% 23.58% 26.98% 36.05%
Deferred Outflows/(Inflows nized In

Ei Panslon Expen:

June 30, 2020.... 109,532 § 553,036 $ 2,435,497 $ 4,048,643

June 30, 2021. 25,391 421,995 1,916,089 3,321,338

June 30, 2022. 65,919 195,421 1,120,738 1,802,451

June 30, 2023.... 155,842 223,372 900,349 1,236,989

Total Deferred Outflows/(Inflows) Recognized In
Future Penslon Expense.................................... $ 356,684 §$ 1,393,824 § 6,372,673 § 10,409,421

Discount Rate Sensitivity

1% decraass (6.50%).. ...« corerumriecee e e e e $§ 11064546 § 14126316 § 77,551,869 § 126,716,546

Current discount rate (7.50%).. 9113056 $§ 11645337 § 63,931,576 $§ 104,461,551

1% INCraase (8.50%).. ..o ccvmeeeceeeeee e $ 7,476,096 $ 9,653,508 § 652447673 § 85697328
Coverad Payroll............ccccceierineeiecienee e eeeeee $ 1,774,737 § 3,736,697 § 16,560,368 § 22,741,156
See notes to schedule of employer allocations and schedule

of penslon amounts by employer. {continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Town of Town of Town of Town of
Townsend Tyngsborough Wayland Waestford
Net Pension Llabllity
Beglnning net pension liabliity/(asset)............................. § 8,090,096 § 20897452 § 53697606 $§ 51,698,881
Ending net pension llabllity/(asset)................................. § 9,266,011 § 23277997 § 59265947 § 59,376,424
Deferred Outflows of Resources
Differences between expected and actual experience......... § 18,937 § 47625 § 121,234 § 121,481
Net difference between projected and actual
Investment earings on pension plan Investments.......... 412,574 1,037,586 2,641,265 2,646,626
Changes of assumptions...................ccocoeirineini 575,243 1,446,682 3,682,641 3,690,129
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions................................ 782,056 1,550,510 293,783 2,957,496
Total Deferred Outfiows of Resources.....................c.... $ 1,788,810 § 4,082,403 $ 6,738,913 $ 9,415,731
Defarred Inflows of Resources
Differences betwesn expected and actual experlence......... $ 32,263 § 81,137 § 206,541 § 206,961
Changes In proportion and differences between
employer contributions and proportonate
share of contributions...................................... 588,962 1,089,334 2,040,065 696,089
Total Deforred Inflows of Resources............................ $ 621226 § 1,170,471 § 2,245,606 $ 903,050
Penslon Expense
Proportionate share of plan pension expense................... $ 1,133,606 $ 2850913 $ 7,257,222 § 7,271,974
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... 130,978 345,568 (760,411) 847,094

Total Employer Pension Expense.... 1,264,584 $ 3,196,481 § 6,496,811 § 8,119,068

li)

Statutory required contribution..... 812,598 § 1,951,803 § 4,648,984 § 4,902,690
Contribution In relation to statutory required contribution..... (812,598) (1,955,622) (4,648,984) (4,902,690)
Contribution deficlency/{excess).. - % (3,819) § - % -
Contributions as a percentage of covered payroll.............. 25.52% 23.02% 24.26% 19.37%

Deferred Outflows/(Inflows) Recognized in
Ei Panslon Expen:

June 30, 2020.... 510,796 $ 1,300,771 § 1,671,126 $ 3,283,577

June 30, 2021. 359,412 976,502 1,069,239 2,398,159

June 30, 2022. 55,677 147,363 670,947 1,305,438

June 30, 2023.... 241,700 487,296 1,080,995 1,625,507

Total Deferred Outflows/(Inflows) Recognized In
Future Penslon Expense.................................... $ 1,167,585 $ 2911932 § 4,492.307 $ 8,512,681

Discount Rate Sensitivity

1% decrease (6.50%)............coormmrmre i $ 11227956 § 28237264 § 71,880,121 § 72,026,265

Current discount rate (7.50%).. 9,256,011 § 23277997 § 59265947 § 59,376,424

1% INCraase (8.50%).. ..o ccvmeeeceeeeee e $ 7593372 § 19096616 § 48611918 § 48710,754
Coverad Payroll............ccccceierineeiecienee e eeeeee $ 3,184,331 § 8,478,467 § 19,166,003 $§ 25307496
See notes to schedule of employer allocations and schedule

of penslon amounts by employer. {continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Acton-
Boxborough
Reglonal Acton
Town of Town of School Water
Weston Wilimington District Supply
Net Pension Llabllity
Beginning net pension liabliity/(asset)............................ § 61375790 § 83422615 § 27,084,083 § 3,370,594
Ending net pension llabliity/(asset)................................ § 66,869,588 § 90,145,064 § 29,957,174 § 3,740,627
Deferred Outflows of Resources
Differences between expected and actual experience......... § 136,811 § 184,432 § 61,2901 § 7,653
Net difference between projected and actual
Investment earings on pension plan Investments.......... 2,980,623 4,018,096 1,335,301 166,733
Changes of assumptlons..............cccooiiiiiin i, 4,155,814 5,602,340 1,861,780 232,473
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions..................cccooi - 1,061,186 948,454 146,109
Total Deforred Qutflows of Resources.......................... $ 7,273,248 $§ 10,866,054 §$ 4,206,826 $ 562,968
Defarred Inflows of Resources
Differences betwesn expected and actual experlence......... $ 233079 § 314207 § 104,418 § 13,038
Changes In proportion and differences between
employer contributions and proportonate
share of contributions...................................... 2,243,489 1,216,680 212,867 137,090
Total Deferred Inflows of Rasources...............cccccceeeeeee $ 2,476,568 $ 1,530,887 § 317,285 § 150,128
Penslon Expense
Proportionate share of plan pension expense................... $ 8,189,684 $§ 11,040,288 § 3,668,929 § 458,124
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... (859,992) (68,862) 352,580 13,411
Total Employer Penslon Expense.... 7320692 $§ _ 10971426 § 4,021,509 § 471,635
n|
Statutory required contribution..... 5114630 § 6,535,038 § 2,467,453 § 218,063
Contribution In relation to statutory required contribution..... (5,114,630) (7,037,178) (2,467,453) (218,063)
Contribution deficlency/{excess).. - % (502,140) $ - % -
Contributions as a percantage of covared payroll.............. 25.96% 27.77% 18.37% 18.34%
Deferred Outflows/(Inflows nized In
Ei Panslon Expen:
June 30, 2020.... 1,883,969 $ 3,630,199 $ 1,581,856 $ 166,904
June 30, 2021. 1,321,465 2,904,971 1,227,867 132,888
June 30, 2022. 543,053 1,486,098 498,122 45,315
June 30, 2023.... 1,048,193 1,313,899 581,697 56,733
Total Deferred Outflows/(Inflows) Recognized In
Future Penslon Expense.................................... $ 4,796,680 $ 9,335,167 $ 3,889,541 § 402,840
Discount Rate Sensitivity
1% decraass (6.50%).. ...« corerumriecee e e e e $§ 81115809 § 109,350,005 § 36,339,395 § 4,637,648
Current discount rate (7.50%).. 66,869,588 § 90,145064 $§ 29957174 § 3,740,627
1% INCraase (8.50%).. ..o ccvmeeeceeeeee e $§ 54857935 $§ 73952483 § 24576026 § 3,068,706
Coverad Payroll.........ccoooevecieeecieeceeeeeeeeeceeeeeeeeee. § 19,704,147 § 23536318 § 13431428 § 1,188,771
See notes to schedule of employer allocations and schedule
of penslon amounts by employer. {continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Bedford Blllerica Chelmsford Chelmsford
Housing Housing Housing Water
Authority Authority Authority District
Net Pension Llabllity
Beglnning net pension liabliity/(asset)............................. § 313455 §$ 1,359,538 § 2,020,608 $ 391,160
Ending net pension llabllity/(asset)................................. § 341646 § 1,441,037 § 2441133 § 708,793
Deferred Outflows of Resources
Differences between expected and actual experience......... § 699 § 2948 § 4994 § 1,450
Net difference between projected and actual
Investment earings on pension plan Investments.......... 15,228 64,232 108,810 31,594
Changes of assumptions...................ccocoeirineini 21,233 89,558 161,712 44,050
Changes In proportion and differances between
employer contributions and proporticnate
share of contrlbutions................c.cooooiiiiii 17,415 66,150 627,700 1,356,463
Total Deferred Outflows of Resources.....................c.... $ 54575 $ 222888 $ 893216 $ 1,433,557
Defarred Inflows of Resources
Differences between expected and actual experlence......... § 1,191 § 5023 § 8509 §$ 2,471
Changes In proportion and differences between
employer contributions and proportonate
share of contributions...................................... 1,898 52,792 27,066 707,300
Total Deferred Inflows of Rasources...............cccccceeeeeee $ 3,089 § 57815 § 35,575 § 709,771
Penslon Expense
Proportionate share of plan pension expense................... $ 41,843 § 176,486 $ 298971 § 86,801
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... 7,696 14,383 194,789 227,027
Total Employer Penslon Expense.... 49,539 §$ 190,869 §$ 493,760 §$ 313,828
n|
Statutory required contribution..... 31004 § 107677 § 119217 § 115,058
Contribution In relation to statutory required contribution..... (31,094) (107,677) (179,217) (506,218)
Contribution deficlency/{excess).. - % - % (60,000) $ (391,160)
Contributions as a percentage of covered payroll.............. 18.89% 35.53% 4.79% 8.27%
Deferred Outflows/(Inflows nized In
Ei Panslon Expen:
June 30, 2020.... 21713 § 73515 § 294,961 $ 256,105
June 30, 2021. 16,636 62,326 257,553 192,895
June 30, 2022. 6,764 14,039 228,986 124,853
June 30, 2023.... 6,373 15,193 76,141 149,933
Total Deferred Outflows/(Inflows) Recognized In
Future Ponsion EXPONnSe................oeveeereeeueeueeeenns $ 51,486 § 165,073 § 857,641 § 723,786
Discount Rate Sensitivity
1% docrease (6.50%)............ocveeemece e $ 414,432 § 1,748,043 § 2,961,204 § 869,798
Current discount rate (7.50%).. 341646 $ 1,441,037 § 2441133 § 708,793
1% INCraase (8.50%).. ..o ccvmeeeceeeeee e $ 280,277 § 1,182,186 $ 2,002,637 $ 581,474
Coverad Payroll.............cccooeeiiicececiccie e $ 164,646 § 303,046 § 2,487,822 § 1,390,459
See notes to schedule of employer allocations and schedule
of penslon amounts by employer. {continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Net Pension Liablll

Beginning net pension liabllity/(asset).............................

Ending net pension llabllity/(@sset)................................

Deferred Outflows of Resources

Differences between expected and actual experienca.........

Net difference between projected and actual

Investment earings on pension plan Investments..........

Changes of assumptions..............ccccoeeiieiiiie

Changes In proportion and differances between
employer contributions and proporticnate

share of contributions..................c.coooii s

Total Deferred Outflows of Resources......................

Defarred Inflows of Resources

Differences betwean expected and actual experience.........

Changes In proportion and differences between
employer contributions and proportonate
share of contributions....................................

Total Deferred Inflows of Resources...............c.ccc.....

Penslon Expense

Proportionate share of plan panslon expense...................

Net amortization of deforred amounts from changes
In proportion and differences between employer

contributions and proportionate share of contributions

Total Employer Penslon Expense....

nf
Statutory required contribution.....

Contribution In relation to statutory required contribution

Contribution deficlency/{excess)..

Contributions as a percentage of covered payroll..............

Deferred Outflows/(Inflows) Recognized in
Ei Panslon Expen:

June 30, 2020....
June 30, 2021.
June 30, 2022.
June 30, 2023....
Total Deferred Outflows/(Inflows) Recognized In

Future Penslon Expense..................cocoueiniieninn.

Discount Rate Sensltivity

1% decrease (6.50%)..........cooveeeeeee e

Current discount rate (7.50%)..

1% INcraase (8.50%)........ceveuueecee e
Coverad Payroll............coooeeiiiieiiiiie

See notes to schedule of employer allocations and schedule

of pension amounts by employer.

Middlesex County Retirement System
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East East

Dracut Dracut Chelmsford Middlesex

Housing Water Water Mosquito

Authority Supply District Control
$ 2,055,364 $ 3,031,987 § 317,151 § 509,331
$ 2,173,260 $ 3,288,228 $ 381924 § 662,694
$ 4,446 § 6728 § 781 § 1,356
96,870 146,568 17,024 29,539
135,064 204,357 23,736 41,185
80,256 257,123 31,954 97,139
$ 316,636 $ 614,776 $ 73495 § 169,219
$ 7575 $ 11,461 §$ 1,331 § 2,310
159,310 211,159 2,727 47,563
$ 166,885 §$ 222620 §$ 4058 $ 49,863
$ 266,164 § 402,717 § 46,774 § 81,163
(34,480) 4,872 10,842 20,608
231684 § 407,589 § 57616 § 101,771
131,218 § 173,856 § 30,295 § 45,515
(131,218) (173,855) (30,295) (46,515)
- § - § - § -
33.64% 27.23% 15.04% 14.07%
54,701 § 139,805 $ 26,510 § 47,801
48,374 120,647 18,876 20,812
30,932 98,286 11,615 13,722
15,744 33,418 12,436 28,021
$ 149,761 § 392,156 § 69,437 § 119,356
$ 2,636,262 $ 3,988,768 $ 463291 § 803,878
2,173,260 $§ 3,288,228 § 381,924 § 662,694
$ 1,782,882 § 2,697,570 $ 313320 § 543,656
$ 390,058 § 638374 § 201,450 §$ 330,632
{continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Groater Lowell
Reglonal Groton- Lincoln-
Vocation Dunstable Hudson Sudbury
Technical Reglonal Housing Reglonal
School District ~ School District Authority School District
Net Pension Llabllity
Beginning net pension liabliity/(asset)............................. § 15614520 § 10,714,454 § 1,155,540 § 8,466,429
Ending net pension llabliity/(asset)...............cccccceceeeeeee. § 16,800,249 § 12,305,499 § 1,223,133 § 9,231,680
Deferred Outflows of Resources
Differences between expected and actual experience......... § 34372 § 25176 § 2502 § 18,887
Net difference between projected and actual
Investment earings on pension plan Investments.......... 748,849 548,501 54,520 411,490
Changes of assumptlons..............cccooiiiiiin i, 1,044,103 764,763 76,015 573,731
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions..................cccooi 378,386 971,231 14,608 153,101
Total Deferred Outfiows of Resources.....................c.... $ 2,205,710 $ 2,309,671 $ 147,645 $ 1,157,209
Defarred Inflows of Resources
Differences betwesn expected and actual experlence......... $ 58,559 §$ 42892 § 4263 § 32,178
Changes In proportion and differences between
employer contributions and proportonate
share of contributions...................................... 817,584 44,670 231,953 365,458
Total Deferred Inflows of RESOUrces...........ocveeeeeunennnee $ 876,143 § 87,562 §$ 236,216 $ 397,636
Penslon Expense
Proportionate share of plan penslon expenss................... $ 2,057,567 $ 1,507,086 $ 149,800 $ 1,130,628
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... (219,944) 388,053 (83,500) {110,445)
Total Employer Penslon Expense.... 1,837,623 $ 1,895,139 $ 66,300 § 1,020,183
n|
Statutory required contribution..... 1,250,787 § 913,825 § 107,481 § 646,913
Contribution In relation to statutory required contribution..... (1,262,691) (913,825) (107,481) (646,913)
Contribution deficlency/{excess).. (1,904) $ - % - % -
Contributions as a percentage of covered payroll.............. 28.03% 20.23% 39.86% 21.07%
Deferred Outflows/(Inflows nized In
Ei Panslon Expen:
June 30, 2020.... 469,444 § 893,002 § (33,310) $ 268,377
June 30, 2021. 340,287 693,027 (36,603) 199,473
June 30, 2022. 299,259 340,390 (34,476) 167,586
June 30, 2023.... 220,577 295,690 15,818 134,137
Total Deferred Outflows/(Inflows) Recognized In
Future Penslon EXpense................cccoeooeiieiiiiiininen. $ 1,329,567 § 222109 § (88,571) $ 759,573
Discount Rate Sensitivity
1% decrease (6.50%)............coormmrmre i $ 20379455 § 14927122 § 1,483,716 § 11,198,442
Current discount rate (7.50%).. 16,800,249 § 12,305499 § 1,223,133 § 9,231,680
1% INcrease (8.50%)........coeeoeeeeeeie e $§ 13782453 $§ 10095086 $ 1,003424 § 7,573,411
Coverad Payroll.............cccooeeiiicececiccie e $ 4461921 § 4,516,101 § 269,656 §$ 3,070,023
See notes to schedule of employer allocations and schedule
of penslon amounts by employer. {continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Nashoba Shawsheen
Valley North North Valley
Technical Chelmsford Middlesex Reglonal
High Water Reglonal Vocational
School Dlistrict District School District Technlcal School
Net Pension Liabllity
Beginning net pension llabllity/{asset)........................cc...... $ 3,512,891 § 814336 $§ 11610214 § 7,940,619
Ending net pension llabllity/{asset)..................c..cccccoccc... § 3,632610 § 1,048,622 § 12,930,464 § 8,565,024
Deferred Outflows of Resources
Differences between expected and actual experiencs............ § 7432 § 2145 § 26,455 $ 17,524
Net difference between projected and actual
Investment earnings on pension plan Investments.............. 161,919 48,741 576,358 381,775
Changes of assumptlons................ocooiiiiiinicn e 225,760 65,170 803,603 532,300
Changes In proportion and differencas between
employer contributions and proportionate
share of contributions...................ooiiiii e 136,724 175,840 144,238 129,212
Total Deferred Outflows of Resources..................ccccc...... § 531,836 § 289,996 §$ 1,560,654 $ 1,060,811
Deoforred Inflows of Resourcas
Differences betwaeen expected and actual experience............ § 12,662 § 3655 § 45,070 § 29,854
Changes In proportion and differencas between
employer contributions and proportionate
share of contrlbutions................c.ocooiiiiiiiic e 279,761 92,145 238,946 467,997
Total Deferred Inflows of Resources....................cc.coo... $ 292,423 § 95,800 §$ 284,016 §$ 497,861
Penslon Expense
Proportionate share of plan penslon expense..............cc....... $ 444893 $ 128,426 $ 1,683,626 §$ 1,048,979
Net amortization of deferred amounts from changes
In proportion and differences betwaen employer
contributions and proportionate share of contributions......... (64,033) 21,354 (40,937) (105,507)
Total Employer Pension Expense.... . $ 380,860 $ 149,780 $ 1,542,689 §$ 943,472
il
Statutory required contribution... . $ 271,217 § 44274 § 974640 $ 661,694
Contribution In relation to statutory required contribution......... (271,217) (44,274) (974,640) (662,826)
Contributlon deficlency/(excess).. .. $ - % - 3 - $ {1,132)
Contributions as a percentage of covered payroll.................. 26.35% 7.62% 19.22% 24.81%
Deferred Outflows/{Inflows hized In
Euturg Pension Expense
June 30, 2020 . § 85030 § 64,384 § 489,660 $ 245,953
June 30, 2021.. 75,037 43,240 336,238 185,680
June 30, 2022.. 57,086 49,672 192,783 10,321
June 30, 2023 22,259 36,900 247,957 121,006
Total Deferred Outflows/{Inflows) Recognized In
Future Penslon Expense....................................... $ 239412 § 194,196 § 1,266,638 § 562,960
Discount Rate Sensitivity
1% decrease (6.50%)..........cooommeeeee s $ 4406519 § 1272026 § 15685233 § 10,389,768
Current discount rate (7.50%)... . $ 3632610 § 1048622 $§ 12930464 §$ 8,565,024
1% INCreass (8.50%). ... .ccrereeeeer e e e e e $ 2,980,091 § 860,260 $ 10,607,790 § 7,026,506
Covared Payroll...............coooeeeiiiiieeeeeeee. § 1,029,331 § 681,217 § 6,070,233 § 2,666,605
See notes to schedule of employer allocations and schedule
of penslon amounts by employer. {continued)
Middlesex County Retirement System 41 Pension Amounts by Employer

Middlesex County Retirement System Audit Report



SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

South
Middlesex
Reglonal Tewksbury Wayland
Vocational Sudbury Housing Housing
Technical School _Water District Authority Authority
Net Pension Llabllity
Beglnning net pension liabliity/(asset)............................. § 6,492,906 $ 1,701,694 § 1,627,710 § 611,202
Ending net pension llabllity/(asset)................................. § 7,146,118 § 2,025,843 § 1,647,987 § 719,713
Deferred Outflows of Resources
Differences between expected and actual experience......... § 14621 § 4145 § 3372 § 1,472
Net difference between projected and actual
Investment earings on pension plan Investments.......... 318,529 90,299 73,457 32,080
Changes of assumptlons..............cccooiiiiiin i, 444117 125,902 102,419 44,729
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions................................ 91,490 262,239 62,887 79,630
Total Deferred Outfiows of Resources.....................c.... $ 868,757 $ 472,585 $ 242135 §$ 157,911
Defarred Inflows of Resources
Differences betwesn expected and actual experlence......... $ 24908 §$ 7061 § 5744 § 2,509
Changes In proportion and differences between
employer contributions and proportonate
share of contributions.................ccoooeiiiiiens 439,569 228,531 25,542 18,872
Total Deferred Inflows of Rasources...............cccccceeeeeee $ 464,477 § 235,592 § 31,286 § 21,381
Penslon Expense
Proportionate share of plan pension expense................... $ 875203 §$ 248111 § 201,833 § 88,145
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... (112,327) 18,695 20,054 27,307
Total Employer Pension Expense.... 762,876 §$ 266,806 $ 221887 §$ 115,452
n|
Statutory required contribution..... 577,388 § 128,447 § 131,057 § 45,169
Contribution In relation to statutory required contribution..... (577,388) (128,447) (131,057) (45,169)
Contribution deficlency/{excess).. -8 - $ - § -
Contributions as a percantage of covared payroll.............. 23.76% 14.63% 29.19% 15.36%
Deferred Outflows/(Inflows nized In
Ei Panslon Expen:
June 30, 2020.... 180,910 § 101,823 § 87677 $ 56,840
June 30, 2021. 110,892 84,368 72,017 44,823
June 30, 2022. (18,041) (5,091) 27,143 16,344
June 30, 2023.... 130,519 55,893 24,012 18,523
Total Deferred Outflows/(Inflows) Recognized In
Future Ponsion EXPONnSe................oeveeereeeueeueeeenns $ 404,280 $ 236993 § 210,849 § 136,530
Discount Rate Sensitivity
1% decrease (6.50%)..........ccowreercee e $ 8,668,562 $ 2,457,438 § 1,999,082 § 873,044
Current discount rate (7.50%).. 7,146,118 § 2,025,843 $ 1,647,987 § 719,713
1% INCraase (8.50%).. ..o ccvmeeeceeeeee e $ 5,862,475 $ 1,661,945 $ 1,351,962 § 590,432
Coverad Payroll.............cccooeeiiicececiccie e $ 2430243 § 877,884 § 448977 § 294,119
See notes to schedule of employer allocations and schedule
of penslon amounts by employer. {continued)
Middlesex County Retirement System 42 Pension Amounts by Employer

Middlesex County Retirement System Audit Report 51



SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Hopkinton Sudbury Wilimington Acton
Housing Housing Housing Housing
Authority Authority Authority Authority
Net Pension Llabllity
Beglnning net pension liabliity/(asset)............................. § 458,176 $ 436617 $ 335690 $ 741,792
Ending net pension llabllity/(asset)................................. § 512474 § 485,854 § 365221 § 844,128
Deferred Outflows of Resources
Differences between expected and actual experience......... § 1,048 § 994 § 747 § 1,727
Net difference between projected and actual
Investment earings on pension plan Investments.......... 22,843 21,656 16,279 37,626
Changes of assumptlons..............cccooiiiiiin i, 31,849 30,195 22,698 52,461
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions..................cccooi 20,011 71,282 19,161 64,872
Total Deferred Outfiows of Resources.....................c.... $ 765,751 $ 124,127 $ 58,885 $ 156,686
Defarred Inflows of Resources
Differences betwesn expected and actual experlence......... $ 1786 $ 1693 § 1273 § 2,942
Changes In proportion and differences between
employer contributions and proportonate
share of contributions.................ccoooeiiiiiens 36,618 11,188 2,700 137,107
Total Deferred Inflows of RESOUrces...........ocveeeeeunennnee $ 38,404 §$ 12,881 § 3973 § 140,049
Penslon Expense
Proportionate share of plan pension expense................... $ 62,764 § 59,503 §$ 44730 $ 103,383
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... (2,670) 27,202 7,097 (19,491)
Total Employer Penslon Expense.... 60,094 $ 86,705 $ 51,827 $ 83,892
n|
Statutory required contribution..... 38114 § 30,394 § 30,100 § 74,503
Contribution In relation to statutory required contribution..... (38,114) (30,394) (30,100) (74,503)
Contribution deficlency/{excess).. -8 - $ - § -
Contributions as a percantage of covared payroll.............. 53.77% 20.65% 23.07% 19.36%
Deferred Outflows/(Inflows nized In
Ei Panslon Expen:
June 30, 2020.... 18,360 § 47137 § 22,083 $ 15,146
June 30, 2021. 9,954 37,867 18,000 2,891
June 30, 2022. (1,059) 18,240 8,761 (22,780)
June 30, 2023.... 10,092 8,002 6,068 21,380
Total Deferred Outflows/(Inflows) Recognized In
Future Penslon EXpense................cccoeooeiieiiiiiininen. $ 37347 § 111,246 § 54912 § 16,637
Discount Rate Sensitivity
1% decraass (6.50%).. ...« corerumriecee e e e e $ 621,654 § 589,363 § 443,029 § 1,023,965
Current discount rate (7.50%).. 512,474 § 485854 § 365221 $ 844,128
1% INCraase (8.50%).. ..o ccvmeeeceeeeee e $ 420419 § 398,581 § 299,617 § 692,499
Coverad Payroll.............cccooeeiiicececiccie e $ 70,880 § 147,169 § 130,466 § 384,874
See notes to schedule of employer allocations and schedule
of penslon amounts by employer. {continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Burlington Ayer Holllston Uttleton
Housing Housing Housing Housing
Authority Authority Authority Authority
Net Pension Llabllity
Beglnning net pension liabliity/(asset)............................. § 5,771 § 792328 § 142,446 § 465,317
Ending net pension llabllity/{asset)..................c..c........... § 145929 § 800,823 § 158,430 § 487,306
Deferred Outflows of Resources
Differences between expected and actual experience......... § 299 § 1,638 § 324 § 997
Net difference between projected and actual
Investment earings on pension plan Investments.......... 6,505 35,696 7,062 21,721
Changes of assumptions..............ccccoeeiieiiiie 9,069 49,770 9,846 30,285
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions..................cccooi 76,800 501,861 16,454 25,773
Total Deforred Qutfiows of Resources.......................... $ 91673 § 588,965 $ 33,686 $ 78,776
Defarred Inflows of Resources
Differences betwesn expected and actual experlence......... $ 509 § 2791 § 552 § 1,699
Changes In proportion and differences between
employer contributions and proportonate
share of contributions...................................... 30,277 682,110 48,541 19,968
Total Deferred Inflows of RESOUrces...........ocveeeeeunennnee $ 30,786 $ 684,901 § 49,093 §$ 21,667
Penslon Expense
Proportionate share of plan pension expense................... $ 17,871 § 98,079 $ 19,403 § 59,683
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... 14,961 17,805 (9,398) 4,404
Total Employer Penslon Expense.... 32,832 § 115,884 $ 10,005 $ 64,087
n|
Statutory required contribution..... 6,786 $ 73633 § 19726 $ 40,349
Contribution In relation to statutory required contribution..... (6,786) (73,633) (19,726) (40,349)
Contribution deficlency/{excess).. -8 - $ - § -
Contributions as a percentage of covered payroll.............. 5.28% 64.46% 33.09% 4571%
Deferred Outflows/(Inflows nized In
Ei Panslon Expen:
June 30, 2020.... 20,953 § 50,670 $ (2,894) $ 24,404
June 30, 2021. 7,638 42,793 (7.744) 21,709
June 30, 2022. 16,479 (193,732) (9,330) 6,112
June 30, 2023.... 15,817 4,333 4,561 4,884
Total Deferred Outflows/(Inflows) Recognized In
Future Ponsion EXPONnSe................oeveeereeeueeueeeenns $ 60,887 § (95,936) $ (15,407) $ 57,109
Discount Rate Sensitivity
1% dOCrease (6.50%6) .- wnreeemeeerenereeeenecaenneneeeneeeeees $ 177,018 § 971,434 § 192,183 § 591,124
Current discount rate (7.50%).. 145929 $ 800,823 § 168,430 $§ 487,306
1% INCraase (8.50%).. ..o ccvmeeeceeeeee e $ 119716 § 656,973 § 120972 § 399,772
Covared Payroll................ocooeeeiiiiiiieeeee. § 128,572 § 114,236 § 59,614 § 88,268
See notes to schedule of employer allocations and schedule
of penslon amounts by employer. {continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Waestford Tyngsborough Pepperell
Housing Shirley Housing Housing
Authority Water District Authority Authority
Net Pension Llabllity
Beglnning net pension liabliity/(asset)............................. § 517,839 § 335341 § 496,440 § 175,037
Ending net pension llabllity/{asset)..................c..c........... § 561,187 § 406,103 § 526,614 § 187,001
Deferred Outflows of Resources
Differences between expected and actual experience......... § 1,148 § 831 § 1077 § 383
Net difference between projected and actual
Investment earings on pension plan Investments.......... 25,014 18,102 23,473 8,336
Changes of assumptlons..............cccooiiiiiin i, 34,877 25,239 32,728 11,622
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions..................cccooi 30,376 28,772 27,769 26,151
Total Deferred Outfiows of Resources.....................c.... $ 91,414 § 72,944 $ 85,047 $ 46,491
Defarred Inflows of Resources
Differences betwesn expected and actual experlence......... $ 1,956 §$ 1416 $ 1836 $ 652
Changes In proportion and differences between
employer contributions and proportonate
share of contributions.................ccoooeiiiiiens 5,327 43,186 18,409 5,106
Total Deferred Inflows of Rasources...............cccccceeeeeee $ 7,283 § 44602 § 20,245 § 5,757
Penslon Expense
Proportionate share of plan pension expense................... $ 68,732 § 49735 §$ 64,498 §$ 22,903
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... 10,860 (7,881) 3,205 10,546
Total Employer Penslon Expense.... 79,592 $ 41,854 $ 67,703 $ 33,449
n|
Statutory required contribution..... 46,011 § 21,013 § 39,858 § 14,362
Contribution In relation to statutory required contribution..... (46,011) (21,013) (39,858) (14,362)
Contribution deficlency/{excess).. -8 - $ - § -
Contributions as a percentage of covered payroll.............. 36.72% 10.22% 24.72% 14.76%
Deferred Outflows/(Inflows nized In
Ei Panslon Expen:
June 30, 2020.... 33887 § 8784 § 24813 § 18,223
June 30, 2021. 25,813 3,444 2,435 15,492
June 30, 2022. 15,532 4,778 11,827 4,71
June 30, 2023.... 8,899 11,336 5,727 2,308
Total Deferred Outflows/(Inflows) Recognized In
Future Penslon EXpense................cccoeooeiieiiiiiininen. $ 84131 § 28,342 § 64,802 § 40,734
Discount Rate Sensitivity
1% decrease (6.50%)............coormmrmre i $ 680,745 § 492621 § 638,806 $ 225,841
Current discount rate (7.50%).. 561,187 § 406,103 $ 526,614 § 187,001
1% INCraase (8.50%).. ..o ccvmeeeceeeeee e $ 460,382 $ 333,156 § 432,019 § 153,410
Covared Payroll................ocooeeeiiiiiiieeeee. § 125299 § 205,648 § 161,241 § 97,327
See notes to schedule of employer allocations and schedule
of penslon amounts by employer. {continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

North
Groton Reading
Housing Tyngsborough Housing Waost Groton
Authority Water District Authority Water
Net Pension Llabllity
Beglnning net pension liabliity/(asset)............................. § (15.094) § 380,399 $ 139,940 § 21,871
Ending net pension llabllity/{asset)..................c..c........... § (9.522) § 463,086 § 159,024 § 39,007
Deferred Outflows of Resources
Differences between expected and actual experlence......... § 14 § 947 § 325 § 80
Net difference between projected and actual
Investment eamings on pension plan Investments.......... - 20,641 7,088 1,739
Changes of assumptions...................ccocoeirineini - 28,780 9,883 2,424
Changes In proportion and differances between
employer contributions and proporticnate
share of contributions..................cccooi 11,068 35,126 29,457 20,125
Total Deferred Outfiows of Resources.....................c.... $ 11,082 $ 85,494 $ 46,753 $ 24,368
Defarred Inflows of Resources
Differences betwesn expected and actual experlence......... $ - $ 1614 § 554 § 136
Changes In proportion and differences between
employer contributions and proportonate
share of contributions...................................... 15,431 16,921 4,049 6,963
Total Deferred Inflows of RESOUrces...........ocveeeeeunennnee $ 165431 § 18,535 §$ 4603 $ 7,099
Panslon Expense
Proportionate share of plan pension expense................... $ (1,167) $ 5,717 § 19477 § 4777
Net amortization of deforred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions..... (1,073) 5,994 11,830 5,336
Total Employer Penslon Expense.... (2,240) $ 62711 § 31,307 § 10,113
n|
Statutory required contribution..... 3223 § 33,753 § 16,393 § 1,039
Contribution In relation to statutory required contribution..... (3,223) (33,753) (16,393) (1,039)
Contribution deficlency/{excess).. -8 - $ - § -
Contributions as a percantage of covared payroll.............. 9.80% 16.34% 18.96% 0.88%
Deferred Outflows/(Inflows nized In
Ei Panslon Expen:
June 30, 2020.... (1,464) $ 24995 $ 18,358 § 6,937
June 30, 2021. (2.269) 16,485 15,560 3,307
June 30, 2022. (2,446) 10,223 3,769 4,203
June 30, 2023.... 1,830 15,256 4,463 2,822
Total Deferred Outflows/(Inflows) Recognized In
Future Penslon Expense..............cccccoiiiiiiaiiininnnaee $ (4,349) $ 66,959 §$ 42,150 $ 17,269
Discount Rate Sensitivity
1% dOCIE8SE (B.50%).....co.revremrncrcemcenerereeee s cencanc e $ (11,561) § 561,744 § 192903 § 47,317
Current discount rate (7.50%).. (9.522) $ 463,086 $ 159,024 $ 39,007
1% INcrease (8.50%)........ccoeruuemmeme e e e e $ (7.812) $ 379,903 § 130,459 § 32,000
Coverad Payroll.............cccooeeiiicececiccie e $ 32,885 § 206,601 § 86,451 § 118,199
See notes to schedule of employer allocations and schedule
of penslon amounts by employer. {continued)
Middlesex County Retirement System 46 Pension Amounts by Employer

Middlesex County Retirement System Audit Report 55



Middlesex County Retirement System

SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2018

Net Pansion Llabllity
Baginning net pension liabllity/(asset).............................

Ending net pension llabllity/(@sset)...............................

Deferred Outflows of Resources
Differences between expected and actual experienca........

Net difference between projected and actual
Investment earnings on penslon plan Investments..........

Changes of assumptions.................ccoocoeeiiiiiniee
Changes In proportion and differencas between

employer contributions and proporllonals

share of contributions...

Total Deferrad Outfiows of Resources..........................

Deferred Inflows of Resources
Differences between expected and actual experienca........

Changes In proportion and differencas between
employer contributions and proporllonats
share of contributions...

Total Deferrad Inflows of Rasources.................cccccceeee.

Penslon Expense
Proportionate share of plan pension expense...................

Net amortization of deferred amounts from changes
In proportion and differences between employer
contributions and proportionate share of contributions.....
Total Employer Panslon Expense...

Contributions
Statutory required contribution....

Contribution In relation to statutory required contribution.....

Contribution deficlency/(excess)....

Contributions as a percentage of covered payroll..............

Deferred Outfiows/(Inflows) Recognized In
Euture Ponsion Expongg
June 30,2020............
June 30, 2021...
June 30, 2022..
June 30, 2023.....
Total Defernsd Omﬂowsl(lnﬂows) Recognlzed In
Future Penslon Expense... .

Discount Rate Sensitivity
1% docrease (6.50%)..........cocoveeeeeieieie

Current discount rate (7.50%)....

1% INcrease (8.50%).........ooeveeeeeeeieeieeiceeie e
Coverad Payroll...... ...

Sea notes to schedule of employer allocations and schedule
of pansion amounts by employer.
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Ayor-Shirley
Reglcnal
School District Totals

$ 4178529 § 1,419,184,751
$ 5,157,881 § 1,659,466,457
$ 10563 § 3,190,613
229,906 69,511,566
320,552 96,918,387
540,342 41,414,982
$ 1,101,353 § 211,035,548
$ 17,978 § 5,435,668
479,735 41,415,998
$ 497,713 § 46,851,666
$ 631,698 § 191,360,263
(19,733) -
611,965 § 191,360,263
] 446,008 § 119,298,291
(446,008) (120,614,676)
. $ - $ (1,316,385)
11.99% 25.32%
191,919 § 63,991,967
101,475 48,307,383
115,388 24,976,068
194,858 26,908,464
. 603640 § 164,183,882
6,256,741 § 1,891,702,743
5,167,881 § 1,569,466,457
4231381 § 1,279,342,562
3719371 § 471,115,185
{Concluded)
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Notes to Schedule of Employer Allocations
n hedule of Pension Amoun Employer Year Ended December 31, 2018

NOTE | — Schedule of Employer Allocations

Governmental Accounting Standards Board (GASB) Statement #68 requires employers participating in a cost-
sharing pension plan to recognize pension liabilities as employees provide services to the government and eam
their pension benefits. Employers participating in cost-sharing plans are required to recognize their proportionate
share of the plan’s collective pension amounts for all benefits provided through the plan including the net pension
liability, deferred outflows of resources, deferred inflows of resources, pension expense, and contributions.

GASB Statement #68 requires the allocation of the collective pension amounts be consistent with the manner in
which confributions to the plan are determined. As permissible under GASB Statement #68, The Schedule of
Employer Allocations is used to demonstrate the allocation of Middlesex County Retirement System’s collective
pension amounts.

Massachusetts General Law (MGL) Chapter 32 Section 22 Paragraph 7c dictates that Massachusetts cost
sharing defined benefit pension plans allocate the annual required pension fund appropriation to employer units
based on their proportionate share of the aggregate of the annual rates of regular compensation of all members in
service of the system. The Public Employee Retirement Administration Commission (PERAC) approves each
system’s proportionate share of the annual required contribution. PERAC can accept altemnative allocation
methodologies and as such the System has elected to use an actuarial based allocation methodology.
Accordingly, each member unit's proportionate share of the total pension liability has been calculated based on
each member unit’s actual current employees, retirees and inactive participants. Each member’s share of the
System’s net position at year end is calculated by starting with the balance carried forward from the prior year.
Each member unit is then credited with the actual required contribution received during the year along with any
excess contributions received. Each member unit’s share is reduced by the actual payment made to their specific
retirees. Net investment income is allocated based on each member’s money-weighted rate of return. All other
shared expenses are allocated based the proportionate share of the total pension liability. The difference
between the total pension liability and the net position is reported as the net pension liability.

The County of Middlesex was abolished on July 11, 1997, pursuant to Chapter 48 of the Acts of 1997. This Act
required that active employees of Middlesex County and Hospital be transferred to the Commonwealth. The
legislation required that County and Hospital retirees and beneficiaries remain with the County Retirement
System. The Commonwealth provided a mechanism, in the legislation, that fully funded the actuarially
determined liability of those retirees. At December 31, 2018, the remaining liabilities for Middlesex County and
the Middlesex Hospital retirees and beneficiaries were actuarially determined and are separately identified in the
System’s funding schedule. No assets have been allocated to cover the remaining liability and therefore the
liability has been allocated to the remaining member units.

The current employees, retirees, beneficiaries and inactive participants of the Middlesex County Retirement
System have been identified and their total pension liability has been actuarially determined. For transparency
purposes, the System has historically paid a contribution as an employer to itself. However with the
implementation of GASB 67 & 68 the net pension liability is allocated fo each member unit.

When a member unit accepts an Early Retirement Incentive Program (E.R.l. or ERIP), PERAC completes an
analysis of the costs and liabilities attributable to the additional benefits payable in accordance with the ERIP.

The accrued liability for the members who accept the ERIP as retirees including the ERIP less the accrued liability
for the members as active employees excluding the ERIP represents the increase in accrued liability due to the
ERIP. The net increase is amortized for each member unit accepting the ERIP and is separately identified in the
system’s funding schedule. The 2002 ERIP amortization is straight line ending in fiscal 2019. The 2003 ERIP
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Notes to Schedule of Employer Allocations

n

hedule of Pension Amoun Employer Year Ended December 31, 2018

amortization is straight line ending in fiscal 2020. The 2010 ERIP amortization is straight line ending in fiscal

2022.

NOTE Il — Schedule of Pension Amounts by Employer

The Schedule of Pension Amounts by Employer presents the net pension liability, the various categories of
deferred outflows of resources and deferred inflows of resources, contributions and pension expense for all
participating employers including differences between expected and actual economic experience; differences
between projected and actual investment eamings, net; and changes of assumptions.

Changes in Assumptions

The following assumption changes were reflected in the January 1, 2018 actuarial valuation:

The mortality tables for healthy participants were changed from the RP-2000 Employee and Healthy
Annuitant Mortality Tables projected generationally using Scale BB2D from 2009 to the RP-2014 Blue
Collar Employee and Healthy Annuitant Mortality Tables projected generationally using Scale MP-2017.

The mortality tables for disabled participants were changed from the RP-2000 Healthy Annuitant Mortality
Table projected generationally using Scale BB2D from 2015 to the RP-2014 Blue Collar Healthy
Annuitant Mortality Table set forward 1 year projected generationally using Scale MP-2017.

The long-term salary increase assumption was lowered by 0.25%, to 4.00% for Group 1 participants,
4.25% for Group 2 participants, and 4.50% for Group 4 participants.

The investment rate of retum assumption was reduced from 7.75% to 7.50%.

The inflation rate was reduced to 3.25% from the previous rate of 3.50%.

Changes in Plan Provisions

None.
Middlesex County Retirement System 49  Audit of Specific Elements, Accounts and Items
of Financial Statements
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Independent Auditor’s Report

To the Honorable Middlesex County Retirement Board
Middlesex County Retirement System
Billerica, Massachusetts

Report on the Financial Statements

We have audited the accompanying financial statements of Middlesex County Retirement System (MCRS) as of
and for the year ended December 31, 2017, and the related notes to the financial statements, which collectively
comprise the Middlesex County Retirement System’s financial statements as listed in the table of contents.

Management’s Responsibility for the Financial Statements

Management is responsible for the preparation and fair presentation of these financial statements in accordance
with accounting principles generally accepted in the United States of America; this includes the design,
implementation, and maintenance of internal control relevant to the preparation and fair presentation of financial
statements that are free from material misstatement, whether due to fraud or error.

Auditor’s Responsibility

Our responsibility is to express an opinion on these financial statements based on our audit. We conducted our
audit in accordance with auditing standards generally accepted in the United States of America and the standards
applicable to financial audits contained in Government Auditing Standards, issued by the Comptroller General of
the United States. Those standards require that we plan and perform the audit to obtain reasonable assurance
about whether the financial statements are free from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
financial statements. The procedures selected depend on the auditor’'s judgment, including the assessment of the
risks of material misstatement of the financial statements, whether due to fraud or error. In making those risk
assessments, the auditor considers internal control relevant to the entity’s preparation and fair presentation of the
financial statements in order to design audit procedures that are appropriate in the circumstances, but not for the
purpose of expressing an opinion on the effectiveness of the entity’s internal control. Accordingly, we express no
such opinion. An audit also includes evaluating the appropriateness of accounting policies used and the
reasonableness of significant accounting estimates made by management, as well as evaluating the overall
presentation of the financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit
opinion.
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Opinion

In our opinion, the financial statements referred to above present fairly, in all material respects, the financial
position of the Middlesex County Retirement System as of December 31, 2017, and the results of its operations
and changes in its financial position for the year then ended in accordance with accounting principles generally
accepted in the United States of America.

Other Matters
Required Supplementary Information

Accounting principles generally accepted in the United States of America require that the management’s
discussion and analysis; the Schedule of Changes in the Net Pension Liability and Related Ratios; the Schedule
of Contributions; and the Schedule of Investment Returns be presented to supplement the financial statements.
Such information, although not a part of the financial statements, is required by the Governmental Accounting
Standards Board who considers it to be an essential part of financial reporting for placing the financial statements
in an appropriate operational, economic, or historical context. We have applied certain limited procedures to the
required supplementary information in accordance with auditing standards generally accepted in the United
States of America, which consisted of inquiries of management about the methods of preparing the information
and comparing the information for consistency with management’s responses to our inquiries, the financial
statements, and other knowledge we obtained during our audit of the financial statements. We do not express an
opinion or provide any assurance on the information because the limited procedures do not provide us with
sufficient evidence to express an opinion or provide any assurance.

Other Reporting Required by Government Auditing Standards

In accordance with Government Auditing Standards, we have also issued our report dated August 7, 2018, on our
consideration of the Middlesex County Retirement System’s internal control over financial reporting and on our
tests of its compliance with certain provisions of laws, regulations, contracts, grant agreements and other matters.
The purpose of that report is to describe the scope of our testing of internal control over financial reporting and
compliance and the results of that testing, and not to provide an opinion on the internal control over financial
reporting or on compliance. That report is an integral part of an audit performed in accordance with Government
Auditing Standards in considering the Middlesex County Retirement System’s internal control over financial
reporting and compliance.

Restriction on Use
This report is intended solely for the information and use of the Middlesex County Retirement System, the Public

Employee Retirement Administration Commission and all member units and is not intended to be and should not
be used by anyone other than these specified parties.

boioridll o

August 7, 2018
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Management’s Discussion and Analysis

As management of the Middlesex County Retirement System, we offer readers of these financial statements this
narrative overview and analysis of the financial activities for the year ended December 31, 2017. The System
complies with financial reporting requirements issued by the Governmental Accounting Standards Board (GASB).

The GASB is the authoritative standard setting body that provides guidance on how to prepare financial
statements in conformity with generally accepted accounting principles (GAAP). Users of these financial
statements rely on the GASB to establish consistent reporting standards for all governments in the United States.
This consistent application is the only way users can assess the financial condition of a public retirement system
compared to others.

Financial Highlights

e The System’s assets exceeded its liabilities at the close of the most recent year by $1.4 billion (net
position).

e The System’s net position increased by $195.9 million for the year ended December 31, 2017.

e Total investment income was $195.7 million; investment expenses were $6.4 million; and net investment
income was $189.3 million.

e Total contributions were $170.0 million, primarily consisting of $115.4 million from employers, $44.2 from
members, $5.7 million in transfers from other systems and $3.6 million from other retirement systems for
their share of retiree pension payments.

¢ Retirement benefits, refunds, and transfers of member deductions to other systems amounted to $160.1
million.

+ Depreciation, administrative and building expenses were $3.2 million.

e The Total Pension Liability is $2.8 billion as of December 31, 2017, while the Net Pension Liability is $1.4
billion.

+ The Plan fiduciary net position as a percentage of the total pension liability is 49.27%.

Overview of the Financial Statements

This discussion and analysis is intended to serve as an introduction to the System fiduciary financial statements.
These fiduciary financial statements comprise of four components: 1) management’s discussion and analysis, 2)
fiduciary financial statements, 3) notes to the financial statements and 4) required supplementary information.
Fiduciary Financial Statements

The statement of net position presents information on all assets and deferred outflows less deferred inflows and
liabilities with the difference reported as net position. Over time, increases or decreases in net position may serve
as a useful indicator of whether the financial position is improving or deteriorating.

The statement of changes in fiduciary net position presents information showing how the system’s net position
changed during the most recent year. All changes in net position are reported as soon as the underlying event
giving rise to the change occurs, regardless of the timing of related cash flows. Thus, additions and deductions
are reported in this statement for some items that will only result in cash flows in future periods.

Notes to the financial statements

The notes provide additional information that is essential to a full understanding of the data provided in the
fiduciary financial statements.

Middlesex County Retirement System 4 Management’s Discussion and Analysis
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Required Supplementary Information

Accounting principles generally accepted in the United States of America require that the Schedule of Changes in
the Net Pension Liability and Related Ratios; the Schedule of Contributions; and the Schedule of Investment
Returns be presented to supplement the financial statements. Such information, although not a part of the
financial statements, is required by the Governmental Accounting Standards Board who considers it to be an
essential part of financial reporting for placing the financial statements in an appropriate operational, economic, or
historical context.

Financial Analysis

As noted earlier, net position may serve over time as a useful indicator of the System’s financial position. The
System’s net position exceeded liabilities by $1.4 billion at the close of 2017.

The assets accumulated are held to provide pension benefits for qualified retirees along with active and inactive
employees of the member units. At year-end the system’s net position include investments of $1.3 billion, cash of
$58.8 million and current accounts receivable of $9.1 million. The system also had capital assets, net of
accumulated depreciation of $5.4 million at year-end primarily consisting of land, an office building, and building
improvements.

In 2017 the System'’s contributions were $170.0 million while deductions were $163.4 million which resulted in a
current surplus of $6.6 million. In 2016 the System’s contributions were $161.4 million while deductions were
$158.4 million which resulted in a prior year surplus of $3.0 million. Therefore, for these two years the System
was able to sustain operations independent of investment income.

The primary change in net position over the prior year relates to each year's investment performance. Net
investment income was $189.3 million and $74.9 million in 2017 and 2016 respectively. The annual money
weighted rate of return was 17.25% and 7.35% in 2017 and 2016 respectively. The system’s investment policy is
designed to achieve a long-term rate of return of 7.50% and fluctuation in annual investment returns is expected.

The following tables present summarized financial information for the past two years.

2017 2016
Assets:
Cash........ % 58,763,167 $ 69,317,187
Investments................. 1,305,346,026 1,100,286,524
Receivables....................... ... ... ... 9,056,556 7,408,840
Capital assets, net of accumulated depreciation.... 5,353,068 5,625,313
Total assets.....cccoviiiiiiici e, 1,378,519,717 1,182,637,864
Liabilities:
Accounts payable...................o 150,658 129,806
Other. .. 17,840 87,864
Total liabilities..........cccvviiiiiiiiii e, 168,498 217,670
Net Position Restricted for Pensions................... 1,378,351,219 1,182,420,194

Middlesex County Retirement System 5
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2017 2016

Additions:
Contributions:
Member contributions.................................. $ 44177,815 $ 47,097,081
Employer contributions................................ 115,462,035 107,096,707
Other contributions..................................... 10,320,943 7,191,133
Total contributions... .............................. 169,960,793 161,384,921

Net investment income (loss):

Total investment income (loss)...................... 195,709,657 80,720,725
Less, investment expenses.......................... (6,366,083) (5,803,179)
Net investment income (10Ss)..................... ... 189,343,574 74,917,546
Total additions...........ccocvvivniennnnne. 359,304,367 236,302,467
Deductions:

Administration.................... 2,619,464 3,062,521
Retirement benefits, refunds and transfers......... .. 160,139,193 154,904,388
Building operations and maintenance................. 306,177 235,667
Depreciation... ... ...........oco 308,508 162,594
Total deductions.........ccccoeiieiennne. 163,373,342 158,365,170

Net increase (decrease) in fiduciary net position.... 195,931,025 77,937,297
Fiduciary net position at beginning of year..... 1,182,420,194 1,104,482,897
Fiduciary net position at end of year.............. $ 1,378,351,219 $ 1,182,420,194

Requests for Information

This financial report is designed to provide a general overview of the System’s finances for all those with an
interest in the System’s finances. Questions concerning any of the information provided in this report or requests
for additional financial information should be addressed to the System’s Chief Administrative Cfficer, 25 Linnell
Circle, Billerica, Massachusetts 01865.
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STATEMENT OF FIDUCIARY NET POSITION

DECEMBER 31, 2017

Assets
Cash and cashequivalents... ..................ccoccocee o 8 58,763,167
Investments:
Investments in Pension Reserve Investment Trust... 1,295,940,107
Other Investments... ... 9,405,919

Total investments... ... 1,305,346,026

Receivables, net of allowance for uncollectibles:

Member deductions... ... 2,871,114
Member contributions... ... 97,485
Employer pension appropriation........................... 51,965
Reimbursements from other systems..................... 3,896,021
Member make-up payments and redeposits......... ... 324,915
Other accounts receivable................................... 1,815,056
Total Receivables................................... ... 9,056,556
Capital assets, net of accumulated depreciation... ... ..... 5,353,968
Total Assets... ... 1,378,519,717
Liabilities
Accounts payable... ... 150,658
Other liabilities... ... 17,840
Total Liabilities... ... ... ..o oo 168,498
Net Position Restricted for Pensions...........ccccvveuenen, $ 1,378,351,219

See notes to financial statements.
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STATEMENT OF CHANGES IN FIDUCIARY NET POSITION

YEAR ENDED DECEMBER 31, 2017

Additions:
Contributions:
Employer pension appropriation...............ccoceocci i 3 115,377,205
Member contributions... 44177,815
Transfers from other systems R 5,727,459
3(8)(c) contributions from other systems 3,672,503
Workers' compensation settlements... 58,300
Federal grant reimbursements... . 26,530
Members' makeup payments and redeposltsu..M....m....w...“m...‘ 820,577
Interest not refunded.. U 112,658
Reimbursement of 91A overearnings... 87,746
Total contributions... ... ... 169,960,793
Net investment income:
Investment income (I0SS)... ... ... oot 195,709,657
Less: investment eXpense... ... .o oo (6,366,083)
Net investment income (I0SS) ... ... ...t e 189,343,574
Total additions... ... ...... .. 359,304,367
Deductions:
Administration... e 2,619 464
Building operatlons and malntenance 306,177
Retirement benefits and refunds 144,622,539
Transfers to other systems... ... 5,051,691
3(8)(c) transferto other systems... ......... ... 10,464,963
DepreCiation. .. ... o e 308,508
Total deduCtions... ... ... oo 163,373,342
Net increase (decrease) in fiduciary net position.......................... 195,931,025
Fiduciary net position at beginningof year... .......................... 1,182,420,194
Fiduciary net positionatendofyear....................................................% 17378351219

See notes to financial statements.
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Notes to Financial Statements Year Ended December 31, 2017

NOTE 1 — PLAN DESCRIPTION

The Middlesex County Retirement System is a multiple-employer, cost-sharing, contributory defined benefit
pension plan covering all employees of the governmental member units deemed eligible by the Middlesex County
Retirement Board (the Board), with the exception of school department employees who serve in a teaching
capacity. The pensions of such school employees are administered by the Commonwealth of Massachusetts’
Teachers Retirement System. Membership in the System is mandatory immediately upon the commencement of
employment for all permanent employees working a minimum of 20 hours per week. As of January 1, 2018, the
System had 71 participating employers.

Instituted in 1937, the System is a member of the Massachusetts Contributory Retirement System and is
governed by Chapter 32 of the Massachusetts General Laws. Membership in the Plan is mandatory immediately
upon the commencement of employment for all permanent, full-time employees.

Massachusetts contributory retirement system benefits are, with certain exceptions, uniform from system to
system. The System provides for retirement allowance benefits up to a maximum of 80% of a member's highest
three-year average annual rate of regular compensation for those hired prior to April 2, 2012 and the highest five-
year average for members hired after that date. Benefit payments are based upon a member's age, length of
creditable service, level of compensation, and group classification.

Members become vested after ten years of creditable service. A superannuation retirement allowance may be
received upon the completion of 20 years of service or upon reaching the age of 55 with 10 years of service.
Normal retirement for most employees occurs at age 65 (except for certain hazardous duty and public safety
positions, whose normal retirement is at age 55).

A retirement allowance consists of two parts: an annuity and a pension. A member's accumulated total
deductions and the interest they generate constitute the annuity. The differential between the total retirement
benefit and the annuity is the pension.

Active members contribute between 5% and 11% of their gross regular compensation. The percentage rate is
keyed to the date upon which an employee's membership commences. These deductions are deposited in the
Annuity Savings Fund and earn interest at a rate determined by the Public Employee Retirement Administration
Commission’s (PERAC) actuary. When a member's retirement becomes effective, his/her deductions and related
interest are transferred to the Annuity Reserve Fund. Any cost-of-living adjustments granted between 1981 and
1997 and any increase in other benefits imposed by the Commonwealth of Massachusetts’ state law during those
years are borne by the Commonwealth and are deposited into the Pension Fund. Cost-of-living adjustments
granted after 1997 must be approved by the System and all costs are borne by the System.

The pension portion of any retirement benefit is paid from the Pension Fund. The governmental unit employing
the member must annually appropriate and contribute the amount of current-year pension assessment.

Administrative expenses, which were previously appropriated from the governmental entities whose employees
are members of the system, are now paid from investment income.

Members who become permanently and totally disabled for further duty may be eligible to receive a disability
retirement allowance. The amount of benefits to be received in such cases is dependent on several factors,
including whether or not the disability is work related, the member's age, years of creditable service, level of
compensation, veterans' status and group classification.

Survivor benefits are extended to eligible beneficiaries of members whose death occurs prior to or following
retirement.

Middlesex County Retirement System 9 Financial Statements
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Notes to Financial Statements Year Ended December 31, 2017

NOTE 2 - SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

The accompanying financial statements of the Middlesex County Retirement System have been prepared in
accordance with accounting principles generally accepted in the United States of America (GAAP). The
Governmental Accounting Standards Board (GASB) is the recognized standard-setting body for establishing
governmental accounting and financial reporting principles.

MCRS is a special-purpose government engaged only in fiduciary activities. Accordingly, the financial statements
are reported using the flow of economic resources measurement focus and use the accrual basis of accounting.
Under this method, additions are recorded when earned and deductions are recorded when the liabilities are
incurred.

Cash and Investments

Cash and cash equivalents are considered to be cash on hand, demand deposits and short-term investments with
an original maturity of three months or less from the date of acquisition. Investments are carried at fair value. The
fair values were determined by the closing price for those securities traded on national stock exchanges and at
the average bid-and-asked quotation for those securities traded in the over-the-counter market. The fair value of
private equities are based on management’s valuation of estimates and assumptions from information and
representations provided by the respective general partners, in the absence of readily ascertainable market
values. Real estate assets are reported at fair value utilizing an income approach to valuation along with
independent appraisals and estimates by management.

Fair Value Measurements

The System reports required types of financial instruments in accordance with the fair value standards. These
standards require an entity to maximize the use of observable inputs (such as quoted prices in active markets)
and minimize the use of unobservable inputs (such as appraisals or valuation techniques) to determine fair value.
Fair value standards also require the government to classify these financial instruments into a three-level
hierarchy, based on the priority of inputs to the valuation technique or in accordance with net asset value practical
expedient rules, which allow for either Level 2 or Level 3 depending on lock up and notice periods associated with
the underlying funds.

Instruments measured and reported at fair value are classified and disclosed in one of the following categories:

Level 1 — Quoted prices are available in active markets for identical instruments as of the reporting date.
Instruments, which are generally included in this category, include actively traded equity and debt securities, U.S.
government obligations, and mutual funds with quoted market prices in active markets.

Level 2 — Pricing inputs are other than quoted in active markets, which are either directly or indirectly observable
as of the reporting date, and fair value is determined through the use of models or other valuation methodologies.
Certain fixed income securities, primarily corporate bonds, are classified as Level 2 because fair values are
estimated using pricing models, matrix pricing, or discounted cash flows.

Level 3 — Pricing inputs are unobservable for the instrument and include situations where there is little, if any,
market activity for the instrument. The inputs into the determination of fair value require significant management
judgment or estimation.

In some instances the inputs used to measure fair value may fall into different levels of the fair value hierarchy
and is based on the lowest level of input that is significant to the fair value measurement.
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Notes to Financial Statements Year Ended December 31, 2017

Market price is affected by a number of factors, including the type of instrument and the characteristics specific to
the instrument. Instruments with readily available active quoted prices generally will have a higher degree of
market price observability and a lesser degree of judgment used in measuring fair value. It is reasonably possible
that change in values of these instruments will occur in the near term and that such changes could materially
affect amounts reported in these financial statements. For more information on the fair value of the System’s
financial instruments, see Note 5 — Cash and Investments.

Accounts Receivable

Accounts receivable consist of member deductions, pension fund appropriations, and other miscellaneous
reimbursements. These receivables are considered 100% collectible and therefore do not report an allowance for
uncollectibles.

Deferred Outflows/Inflows of Resources

In addition to assets, the statement of fiduciary net position will sometimes report a separate section for deferred
outflows of resources. This separate financial statement element, deferred outflows of resources, represents a
consumption of fiduciary net position that applies to a future period(s) and so will not be recognized as an outflow
of resources (deduction) until then. The MCRS did not have any items that qualify for reporting in this category.

In addition to liabilities, the statement of fiduciary net position will sometimes report a separate section for
deferred inflows of resources. This separate financial statement element, deferred inflows of resources,
represents an acquisition of net position that applies to a future period(s) and so will not be recognized as an
inflow of resources (addition) until that time. The MCRS did not have any items that qualify for reporting in this
category.

NOTE 3 — PLAN ADMINISTRATION

The System is administered by a five-person Board of Retirement consisting of a first member, who shall serve as
Chairman/Treasurer, who shall be appointed by the other four members, a second member elected by the
Advisory Council consisting of representatives from the member units, a third and fourth member who shall be
elected by the members in or retired from the service of such system, and a fifth member who shall be chosen by
the other four members.

Chairman Thomas F. Gibson  Term Expires:  12/31/2020
Advisory Council Member  Brian P. Curtin Term Expires:  12/31/2018
Elected Member John Brown Term Expires: 12/31/2020
Elected Member Joseph W. Kearns  Term Expires:  12/31/2019
Appointed Member Robert Healy Term Expires:  12/17/2020

Board members are required to meet at least once a month. The Board must keep a record of all of its
proceedings. The Board must annually submit to the appropriate authority an estimate of the expenses of
administration and cost of operation of the System. The Board must annually file a financial statement of
condition for the System with the Executive Director of PERAC.

The investment of the System’s funds is the responsibility of the Board. All retirement allowances must be
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Notes to Financial Statements Year Ended December 31, 2017

approved by the Retirement Board. The PERAC Actuary performs verification prior to payment, unless the
System has obtained a waiver for superannuation calculations allowing them to bypass this requirement. All
expenses incurred by the System must be approved by a majority vote of the Board. Payments shall be made
only upon vouchers signed by three persons designated by the Board.

The following retirement board members and employees are bonded by an authorized agent representing a
company licensed to do business in Massachusetts as follows:

Treasurer-Custodian: ) $10,000,000 Fiduciary
Ex-Cfficio Member. ) RLI Insurance Company

Elected Members: )
Appointed Members: ) $1,000,000 Fidelity
Staff Employees: ) National Union Fire Insurance

NOTE 4 — OFFICE BUILDING

The MCRS owns an office building that was purchased as an investment and for the administrative offices of the
System. The building is a two story, 1986-built office building consisting of 62,307 square feet of net rentable
area. The property is situated on a 4.23 acre site in Billerica, Middlesex County, Massachusetts

NOTE 5 - CASH AND INVESTMENTS

Custodial Credit Risk - Deposits

At December 31, 2017, the carrying amount of the System’s deposits totaled $37,962,772, and the bank balance
totaled $39,761,801, all of which was covered by Federal Depository Insurance.

Investments

The System’s investments are as follows:

December 31,
2017
Investment Type
PRIT Pooled Funds.................. $ 1,295,940,107
Money Market Mutual Funds... .. 20,800,395
Pooled Alternative Investments... 6,432,162
Pooled Real Estate Funds......... 2,973,757
Total Investments.................... $ 1,326,146, 421

Approximately 98% of the Retirement System’s investments are in Pension Reserve Investment Trust (PRIT).
This investment pool was established by the Treasurer of the Commonwealth of Massachusetts, who serves as
Trustee. PRIT is administered by the Pension Reserves Investment Management Board. The fair values of the
positions in each investment Pool are the same as the value of each Pool’s shares. The Administration does not
have the ability to control any of the investment decisions relative to its funds in PRIT.
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Notes to Financial Statements Year Ended December 31, 2017

Approximately 1% of the System’s funds are invested in pooled alternative investments and pooled real estate
funds. The market values of assets in those funds are based on the quoted values obtained from each pool.

Approximately 1% of the System’s funds are invested in money market mutual funds. The market values of
assets in those funds are valued using prices quoted in active markets for those securities.

The Administration’s annual money-weighted rate of return on pension plan investments was 17.25%. The
money—weighted rate of return expresses investment performance, net of pension plan investment expense,
adjusted for the changing amounts actually invested, measured monthly.

Fair Market Value of Investments

The retiree pension defined benefit plan holds significant amounts of investments that are measured at fair value
on a recurring basis. Because investing is a key part of the plan’s activities, the plan shows greater
disaggregation in its disclosures. The plan chooses a tabular format for disclosing the levels within the fair value

hierarchy.

The System categorizes its fair value measurements within the fair value hierarchy established by generally
accepted accounting principles.

The System has the following recurring fair value measurements as of December 31, 2017:

Fair Value Measurements Using
Quoted Prices

in Active Significant
Markets for Other Significant
Identical Obsenable Unobsenable
Assets (Lewel Inputs Inputs
Investment Type 12/31/2017 1) (Level 2) (Level 3)
Investments by fair value level...................c.ciin il
Other Investments
Money Market Mutual Funds.......................cccoceeee . 8 20,800,395 $ 20,800,395 $ - $ -
Pooled Alternative Investments 6,432,162 - - 6,432,162
Pooled Real Estate Funds........................................ 2,973,757 - - 2,973,757
Total Investments by fair value level.............................. 30,206,314 § 20,800,395 $ - $ 9,405,919

Investments measured at the net asset value (NAV)...
PRIT Investments................o i, 1,295,940,107

Total Investments.............cccooceeveiiii . 8 1,326,146,421

Mone
y Market Mutual Funds in Level 1 of the fair value hierarchy are valued using prices quoted in active markets for
those securities. Pooled Alternative Investments and Pooled Real Estate Funds classified in level 3 are valued
using either a discounted cash flow or market comparable company’s technique.

PRIT Investments are valued using the net asset value (NAV) method. This investment pool was established by
the Treasurer of the Commonwealth of Massachusetts, who serves as Trustee. PRIT is administered by the
Pension Reserves Investment Management Board (PRIM). The fair values of the positions in each investment
Pool are the same as the value of each Pool’'s shares. The System does not have the ability to control any of the
investment decisions relative to its funds in PRIT.
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Notes to Financial Statements Year Ended December 31, 2017

NOTE 6 — CAPITAL ASSETS
Capital assets are depreciated on a straight-line basis. The estimated useful lives of capital assets are as follows:

Estimated
Useful
Life
Capital Asset Type (in years)

Building....................... 40
Building improvements... . 40
Pick-up truck................ 5
PTG Software............... 5

Capital asset activity for the year ended December 31, 2017, was as follows:

Beginning Ending
Balance Increases Decreases Balance
Capital assets not being depreciated:
Land.........ccoooi S 672,657 $ -3 -3 672,657
Constructionin progress........................... .. 729,570 - (729,570) -
Total capital assets not being depreciated. 1,402,227 - (729,570) 672,657
Capital assets being depreciated:
Buildings... ..o 5,417,136 - - 5,417,136
Building improvements....................... ... 1,086,623 6,250 - 1,092,873
Vehicles... ... 19,603 30,913 - 50,516
PTG Software....................o - 729,570 - 729,570
Total capital assets being depreciated... ... 6,523,362 766,733 - 7,290,095
Less accumulated depreciation for:
Buildings... .........ccocoo (1,900,354) (135,428) - (2,035,782)
Building improvements.................... (380,319) (27,166) - (407,485)
VehiCles... ..o (19,603) - - (19,603)
PTG Software..................... ... - (145,914) - (145,914)
Total accumulated depreciation............... (2,300,276) (308,508) - (2,608,784)
Total capital assets being depreciated, net......... 4,223,086 458,225 - 4,681,311
Total capital assets, net................................. % 5625313 $ 458225 $ (729,570) $ 5,353,968
Middlesex County Retirement System 14 Financial Statements
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Notes to Financial Statements

Year Ended December 31, 2017

NOTE 7 — MEMBERSHIP

The following table represents the System’s membership at December 31, 2017:

2017
Activemembers.................. ... 9283
Inactive members................o . 3,110
Disabled members... ... 434
Retirees and beneficiaries currently receiving benefits... ... 5,063
Total.......oooo

NOTE 8 — ACTUARIAL VALUATION

... 17,890

Components of the net pension liability as of December 31, 2017, were as follows:

Total pension liability ...

. $ 0 2,797,535,970

The pension plan's fiduciary net position......................... 1,378,351,219

The net pension liability...............................................% 1419184 751

The pension plan's fiduciary net position as a percentage
of the total pension liability....................................... 49.27%

The total pension liability was determined by an actuarial valuation as of January 1, 2018, using the following
actuarial assumptions, applied to all periods included in the measurement that was updated back to December

31, 2017

Valuation date

Actuarial cost method

Amortization method

Remaining amortization period

Asset valuation method

Inflation rate

Middlesex County Retirement System

January 1, 2018
Entry Age Normal Cost Method.

Prior year's total contribution increased by 6.5% for fiscal 2018
through fiscal 2024, and thereafter the remaining unfunded
liability will be amortized on a 4.0% annual increasing basis;
ERI liability amortized in level payments.

As of July 1, 2018, 1 year remaining for 2002 ERI liability,

2 years remaining for 2003 ERI liability, 4 years remaining
for 2010 ERI liability, and 17 years for remaining unfunded
liability.

The difference between the expected return and the actual
investment return on a market value basis is recognized over
a five year period. Asset value is adjusted as necessary to
be within 20% of the market value.

3.25% (previously 3.5%)
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Year Ended December 31, 2017

Projected salary increases.......................

Varies by length of senice with ultimate rates of 4.00%

for Group 1, 4.25% for Group 2 and 4.50% for Group 4

Cost of living adjustments........................ 3.0% of the first $14,000 of retirement income.

Rates of retirement................................. Varies based upon age for general employees, police
and fire employees.

Rates of disability..............................

Mortality Rates:
Pre-Retirement........................

Healthy Retiree.......................

For general employees, it was assumed that 45% of all
disabilities are ordinary (55% are senice connected).
For police and fire employees, 10% of all disabilities are
assumed to be ordinary (90% are senvice connected).

The RP-2014 Blue Collar Employee Mortality Table projected
generationally with Scale MP-2017.

The RP-2014 Blue Collar Healthy Annuitant Mortality Table

projected generationally with Scale MP-2017.

Disabled Retiree......................  The RP-2014 Blue Collar Healthy Annuitant Mortality Table set
forward one year and projected generationally with Scale MP-2017.

Investment rate of retum/Discount rate........ 7.50%, net of pension plan investment expense, including inflation

previously 7.75%

Investment policy: The pension plan’s policy in regard to the allocation of invested assets is established by PRIT.
Plan assets are managed on a total return basis with a long-term objective of achieving a fully funded status for

the benefits provided through the pension plan.

The long-term expected rate of return on pension plan investments was determined using a building-block method
in which best-estimate ranges of expected future real rates of return (expected returns, net of pension plan
investment expense and inflation) are developed for each major asset class. These ranges are combined to
produce the long-term expected rate of return by weighting the expected future real rates of return by the target
asset allocation percentage and by adding expected inflation. Best estimates of arithmetic real rates of return for
each major asset class included in the pension plan’s target asset allocation as of January 1, 2018, are

summarized in the following table:

Long-Term Expected Long-Term Expected

Asset Class Real Rate of Return Asset Allocation

Domestic equity................................... 6.15% 17.50%
International developed markets equity... ... .. 7.11% 15.50%
International emerging markets equity......... 9.41% 6.00%
Core fixed income...................oo 1.68% 12.00%
High-yield fixed income............................ 4.13% 10.00%
Realestate................................... 4.90% 10.00%
Commodities.................oo 4.71% 4.00%
Hedge funds, GTAA, Risk parity................ 3.94% 13.00%
Private equity............... ... 10.28% 12.00%

100.00%

Middlesex County Retirement System

Middlesex County Retirement System Audit Report

16

Financial Statements

76



Notes to Financial Statements Year Ended December 31, 2017

Discount rate: The discount rate used to measure the total pension liability was 7.50%. The projection of cash
flows used to determine the discount rate assumed plan member contributions will be made at the current
contribution rate and that contributions will be made at rates equal to the actuarially determined contribution rate.
Based on those assumptions, the pension plan’s fiduciary net position was projected to be available to make all
projected future benefit payments of current plan members. Therefore, the long-term expected rate of return on
pension plan investments was applied to all periods of projected benefit payments to determine the total pension
liability.

Sensitivity of the net position liability to changes in the discount rate. The following presents the net position
liability, calculated using the discount rate of 7.50%, as well as what the net position liability would be if it were
calculated using a discount rate that is 1-percentage-point lower (6.50%) or 1-percentage-point higher (7.50%
than the current rate:

Current
1% Decrease Discount 1% Increase
(6.50%) (7.50%) (8.50%)
Middlesex County Retirement System's net
pension liability as of December 31, 2017...... ... $ 1,741,812266 $ 1,419,184,751 $ 1,147,166,823

Contributions. Governmental employers are required to pay an annual appropriation as established by PERAC.
The total appropriation includes the amounts to pay the pension portion of each member’s retirement allowance,
an amount to amortize the actuarially determined unfunded liability to zero in accordance with the system’s
funding schedule, and additional appropriations in accordance with adopted early retirement incentive programs.
The pension fund appropriations are allocated amongst employers based on the actuarial valuation.

NOTE 9 — DISPUTE WITH THE COMMONWEALTH AND STATE EMPLOYEES RETIREMENT SYSTEM

The County of Middlesex was abolished on July 11, 1997, pursuant to Chapter 48 of the Acts of 1997. This Act
required that active employees of Middlesex County be transferred to the Commonwealth. Therefore, the MCRS
was required to transfer the Annuity Savings Fund Balances of these transferred County employees to the State
Employees Retirement System (SERS). This transfer, totaling approximately $18 million, was made during
calendar year 1998.

In December of 1999, the State Legislature enacted Massachusetts General Law, Chapter 34B (Abolition of
County Government). This legislation, among other things, defines the components of determining the overall
surplus or deficit of an abolished County upon transfer to the Commonwealth and how regional retirement
systems will be affected. Sections 8 and 18 addressed how the abolished County’s unfunded liabilities in regional
retirement systems will be paid for. The MCRS believes, as a result of the abolishment of Middlesex County, that
the Commonwealth of Massachusetts owed them $9,501,680 for the Unfunded Liability for retirees of the former
Middlesex County.

The Commonwealth and SERS did not agree with the assertion that the MCRS was owed $9,501,680. As a
result, the MCRS acted to stop 3(8)(c) reimbursements to the State Employees Retirement System and
correspondingly the State System began to intercept all COLA reimbursements which were due the MCRS. In
2012 the MCRS reinstated payments for 3(8)(c) reimbursements to the SERS. The SERS and MCRS have
agreed upon the amount owed after accounting for the 3(8)(c) reimbursements and COLA reimbursements which
were withheld; however, a final payment to resolve the issue has yet to be made.

The net amount of these transactions is not considered significant and has not been reported in these financial
statements.
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NOTE 10 - IMPLEMENTATION OF GASB PRONOUNCEMENTS
During 2017, the following GASB pronouncements were implemented:

o GASB Statement #78, Pensions Provided through Certain Multiple-Employer Defined Benefit Pension
Plans. This pronouncement did not impact the basic financial statements.

o GASB Statement #82, Pension Issues — an amendment of GASB Statements #67, #68, and #73. The
basic financial statements and related notes were updated to be in compliance with this pronouncement.

The following GASB pronouncements will be implemented in the future:

o The GASB issued Statement #83, Certain Asset Retirement Obligations, which is required to be
implemented in 2019.

o The GASB issued Statement #84, Fiduciary Activities, which is required to be implemented in 2020.
s The GASB issued Statement #85, Omnibus 2017, which is required to be implemented in 2018.

s The GASB issued Statement #86, Certain Debt Extinguishment Issues, which is required to be
implemented in 2018.

o The GASB issued Statement #87, Leases, which is required to be implemented in 2021.

Management is currently assessing the impact the implementation of these pronouncements will have on the
basic financial statements.

NOTE 11 — SUBSEQUENT EVENTS

Management has evaluated subsequent events through August 7, 2018, which is the date the financial
statements were available to be issued.
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SCHEDULE OF CHANGES IN THE NET PENSION LIABILITY

AND RELATED RATIOS

Total pension liability:

SEIVICE COSE. ...ttt e e $

Interest..... ...
Changes in benefit terms.
Differences between expected and actual experience......
Changes in assumptions
Benefit payments

Net change in total pension liability........................nl

Total pension liability - beginning..................cooe

Total pension liability - ending (@).............ccoooviiiiiiiiins $

Plan fiduciary net position:
Employer pension appropriation
Member contributions
Other contributions..................
Net investment income (108S)...........cooiiiiiiiiiiiin s
Administrative expenses..............coco
Building operations and maintenance...........................
Retirement benefits and refunds..........................l
Other retirement deductions..
Depreciation

Net increase (decrease) in fiduciary net position................

Fiduciary net position - beginning of year..........................

Fiduciary net position - end of year (b)......................o... $

Net pension liability - ending (a)-(b).......ccccovvviiniininnnns $

Plan fiduciary net position as a percentage of the total
pension liability................oo

Covered-employee payroll.............cooiiiiiiiii i, $

Net pension liability as a percentage of
covered payroll...........oooii i

December 31,

December 31,

December 31,

December 31,

2014 2015 2016 2017
52,132,389 § 54,217,685 §$ 56,386,392 §$ 60,585,598
172,094,226 179,703,272 187,359,946 200,298,121
- - 7,976,453 (9,059,393)
- - 96,500,754 97,195,824
(125,082,678) (134,295,504) (143,428,636) (150,780,931)
99,143,937 99,625,453 204,794,909 198,239,219
2,195,732,452 2,294,876,389 2,394,501,842 2,599,296,751
2294876389 $  2,394,501,842 $ _ 2599,296,751 $ _ 2,797,535,970
93,368,685 §$ 99,792,641 § 107,032,211 § 115,377,205
39,048,869 40,340,741 42,015,296 44,177,815
6,405,881 8,668,378 12,337,414 10,405,773
74,904,315 7,732,128 74,917,546 189,343,574
(2,996,390) (2,824,803) (3,062,521) (2,619,464)
(381,899) (302,771) (235,667) (306,177)
(125,082,678) (134,295,504) (143,428,636) (150,780,931)
(5,556,930) (8,025,993) (11,475,752) (9,358,262)
(162,594) (162,594) (162,594) (308,508)
79,547,259 10,922,223 77,937,297 195,931,025
1,014,013, 415 1,093,560,674 1,104,482,897 1,182,420,194
1,093,560,674 $  1,104,482,897 $  1,182,420,194 $ _ 1,378,351,219
1201,315715  $  1,290,018945 $  1,416,876,557 $ _ 1,419,184,751
47.65% 46.13% 45.49% 49.27%
415,752,810 ' $ 432,382,921 $ 439,644,322 $ 451,777,105
288.95% 298.35% 322.28% 314.13%

Note: this schedule is intended to present information for 10 years.

Until a 10-year trend is compiled, information is presented for those years for which information is available.

See notes to required supplementary information.
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SCHEDULE OF CONTRIBUTIONS

December 31, December 31, December 31, December 31,
2014 2015 2016 2017
Actuarially determined contribution............... $ 92,826,743 $ 98,792,642 $ 105,246,797 $ 112,017,087
Contributions in relation to the actuarially
determined contribution......................... (93,400,946) (99,820,481) (107,067,707) (115,426,815)
Contribution deficiency (excess)............ $ (574,203) $ (1,027,839) $ (1,820,910) $ (3,409,728)
Covered payroll..........c.ccc v 415,752,810 $ 432,382,921 $ 439,644,322 $ 451,777,105
Contributions as a percentage of
covered payroll.................o 22.47% 23.09% 24.35% 25.55%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those years for which information is available.

See notes to required supplementary information.
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SCHEDULE OF INVESTMENT RETURNS

Annual money-weighted
rate of return,

Year net of investment expense
December 31,2017 ............................ 17.25%
December31,2016............................ 7.35%
December 31,2015............................ 0.61%
December 31,2014............................ 7.54%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those
years for which information is available.

See notes to required supplementary information.
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Notes to Reqguired Supplementary Information Year Ended December 31, 2017

NOTE A — CHANGES IN THE NET PENSION LIABILITY AND RELATED RATIOS

The Schedule of Changes in the Net Pension Liability and Related Ratios includes the detailed changes in the
system’s total pension liability, changes in the system’s net position, and the ending net pension liability. It also
demonstrates the plan’s net position as a percentage of the total pension liability and the net pension liability as a
percentage of covered payroll.

NOTE B — CONTRIBUTIONS

Governmental employers are required to pay an annual appropriation as established by PERAC. The total
appropriation includes the amounts to pay the pension portion of each member’s retirement allowance, an amount
to amortize the actuarially determined unfunded liability to zero in accordance with the system’s funding schedule,
and additional appropriations in accordance with adopted early retirement incentive programs. The total
appropriations are payable on July 1 and January 1. Employers may choose to pay the entire appropriation in
July at a discounted rate. Accordingly, actual employer contributions may be less than the “total appropriation”.
The pension fund appropriations are allocated amongst employers based on the actuarial valuation results. In
addition, an employer may contribute more than the amount required.

NOTE C — MONEY WEIGHTED RATE OF RETURN

The money weighted rate of return is calculated as the internal rate of return on pension plan investments, net of
pension plan investment expense. A money weighted rate of return expresses investment performance, net of
pension plan investment expense, adjusted for the changing amounts actually invested. Inputs to the money
weighted rate of return calculation are determined monthly.

NOTE D — CHANGES IN ASSUMPTIONS AND PLAN PROVISIONS

Changes in Assumptions

The following assumption changes were reflected in the January 1, 2018 actuarial valuation:
* The mortality tables for healthy participants were changed from the RP-2000 Employee and Healthy
Annuitant Mortality Tables projected generationally using Scale BB2D from 2009 to the RP-2014 Blue
Collar Employee and Healthy Annuitant Mortality Tables projected generationally using Scale MP-2017.
+ The mortality tables for disabled participants were changed from the RP-2000 Healthy Annuitant Mortality
Table projected generationally using Scale BB2D from 2015 to the RP-2014 Blue Collar Healthy
Annuitant Mortality Table set forward 1 year projected generationally using Scale MP-2017.

¢ The long-term salary increase assumption was lowered by 0.25%, to 4.00% for Group 1 participants,
4.25% for Group 2 participants, and 4.50% for Group 4 participants.

¢ The investment rate of return assumption was reduced from 7.75% to 7.50%.
* The inflation rate was reduced to 3.25% from the previous rate of 3.50%.

Changes in Plan Provisions

None.
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Powers & Sullivan, LLC

Certified Public Accountants

100 Quannapowitt Parkway
Suite 101
Wakefield, MA 01880
i T. 781-914-1700
Independent Auditor’s Report ! !
F. 781-914-1701

www.powersandsullivan.com

To the Honorable Middlesex County Retirement Board
Middlesex County Retirement System
Billerica, Massachusetts

We have audited the accompanying schedule of employer allocations of the Middlesex County Retirement
System (MCRS) as of and for the year ended December 31, 2017, and the related notes. We have also audited
the total for all entities of the rows titled net pension liability, total deferred outflows of resources, total deferred
inflows of resources, total pension expense and contributions included in the accompanying schedule of pension
amounts by employer of the MCRS Pension Plan as of and for the year ended December 31, 2017, and the
related notes.

Management’s Responsibility for the Schedules

Management is responsible for the preparation and fair presentation of these schedules in accordance with
accounting principles generally accepted in the United States of America,; this includes the design,
implementation, and maintenance of internal control relevant to the preparation and fair presentation of the
schedules that are free from material misstatement, whether due to fraud or error.

Auditor’s Responsibility

Our responsibility is to express opinions on the schedule of employer allocations and the specified row totals
included in the schedule of pension amounts by employer based on our audit. We conducted our audit in
accordance with auditing standards generally accepted in the United States of America. Those standards require
that we plan and perform the audit to obtain reasonable assurance about whether the schedule of employer
allocations and specified row totals included in the schedule of pension amounts by employer are free from
material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
schedule of employer allocations and the specified row totals included in the schedule of pension amounts by
employer. The procedures selected depend on the auditor’s judgment, including the assessment of the risks of
material misstatement of the schedule of employer allocations and the specified row totals included in the
schedule of pension amounts by employer, whether due to fraud or error. In making those risk assessments, the
auditor considers internal control relevant to the entity’s preparation and fair presentation of the schedule of
employer allocations and the specified row totals included in the schedule of pension amounts by employer in
order to design audit procedures that are appropriate in the circumstances, but not for the purpose of expressing
an opinion on the effectiveness of the entity’s internal control. Accordingly, we express no such opinion. An audit
also includes evaluating the appropriateness of accounting policies used and the reasonableness of significant
accounting estimates made by management, as well as evaluating the overall presentation of the schedule of
employer allocations and the specified row totals included in the schedule of pension amounts by employer.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit
opinions.
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Opinions

In our opinion, the schedules referred to above present fairly, in all material respects, the employer allocations and total
for all rows titled net pension liability, total deferred outflows of resources, total deferred inflows of resources, total
pension expense and contributions for the total of all participating entities for the Middlesex County Retirement System
as of and for the year ended December 31, 2017, in accordance with accounting principles generally accepted in the
United States of America.

Other Matter

We have audited, in accordance with auditing standards generally accepted in the United States of America, the
financial statements of the Middlesex County Retirement System as of and for the year ended December 31, 2017, and
our report thereon, dated August 7, 2018, expressed an unmaodified opinion on those financial statements.

Restriction on Use

This report is intended solely for the information and use of the Middlesex County Retirement System management, the

Middlesex County Retirement System employers and their auditors and is not intended to be and should not be used by
anyone other than these specified parties.

bl coe

August 7, 2018
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SCHEDULE OF EMPLOYER ALLOCATIONS

FOR THE YEAR ENDED DECEMBER 31, 2017

Share of Percent of
Net Pension Total Net
Ermployer Liability Pension Liability

Middlesex County Retirement Board $ - 0.000000%
Middlesex County. - 0.000000%
Middlesex Hospital ........................... e . T - 0.000000%
Town of ACKON ... 48,182,609 3.395091%
Town of Ashby... ... 1,780,532 0.125462%
Town of Ashland................ . . L R 32,308,841 2276578%
Town of Ayer. 17,999,043 1.268266%
Town of Bedford 49,661,979 3.499331%
Town of Billerica 140,303,356 9.886194%
Town of Boxborough S . . U 10,225,882 0.720546%
Town of Burlington... ... 117,368,093 8.270107%
Town of Carlisle... ... 9435767 0.664872%
Town of Chelmsford............................................ 103,993,778 7327712%
Town of Dracut... ... 60,106,114 4.235256%
Town of Dunstable............................. [P 2,563,856 0.180657%
Town of Groton 21,402,700 1.508088%
Town of Holliston 23,773,972 1675185%
Town of Hopkinton 20,653,839 1455331%
Town of Hudson... L - . R 63,161,014 4.450514%
Town of Lincoln................. 24,841,810 1.750428%
Town of Littleton... ... 21432789 1.510218%
Town of North Reading.......... . . . . 48,035,495 3.384725%
Town of Pepperell 16,341,195 1.151449%
Town of Sherbom 10,500,304 0.739883%
Town of Shirley. 8,406,745 0.592364%
Town of Stow [T . . 10,459,477 0.737006%
Town of Sudbury.............. 58,772,716 4.141301%
Town of Tewksbury, 98,006,180 6.905808%
Town of Townsend 8,090,096 0.570052%
Town of Tyngsborough... ... e 20,897 452 1472497%
Town of Wayland...... .. - . JE 53,697,606 3.783694%
Town of Westford 51,698,881 3.642858%
Town of Weston................. 61,375,790 4.324722%
Town of Wilmington... ... 83422615 5878207%
Acton-Boxborough Regional School District 27,084,083 1.908425%
Acton Water SUPPIY. .. ... 3,370,594 0.237502%
Bedford Housing Authority................. 313,455 0.022087%
Billerica Housing Authority. 1,359,538 0.095797%
Chelmsford Housing Authority. .. ... ... 2,029,608 0.143012%
Chelmsford Water District....................................... 391,160 0.027562%
Dracut Housing Authority. 2,055,364 0.144827%
Dracut Water Supply . e R . 3,031,987 0.213643%
East Chelmsford Water District.................................. 317,151 0.022347%
East Middlesex Mosquito Control 509,331 0.035889%
Greater Lowell Regional Vocational Technical School District. 15,614,520 1.100246%
Groton-Dunstable Regional School District........................... 10,714,454 0.754972%
Hudson Housing Authority. [P ST, 1,155,540 0.081423%
Lincoln-Sudbury Regional School District 8466429 0.596570%
Nashoba Valley Technical High School District....... . 3512891 0.247529%
North Chelmsford Water District................................ 814,336 0.057381%
North Middlesex Regional School District 11,610,214 0.818090%
Shawsheen Valley Regional Vocational School 7,940,619 0.559520%
South Middlesex Regional Vocational Technical School............. 6.492,906 0457510%
Sudbury VWater District 1,701,694 0.119906%
Tewksbury Housing Authority 1527710 0.107647%
Wayland Housing Authority... ... 611,202 0.043067%
Hopkinton Housing Authority. 458,176 0.032284%
Sudbury Housing Authority. 436,617 0.030765%
Wilmington Housing Authority................oo 335,690 0.023654%
Acton Housing Authority 741,792 0.052269%
Burlington Housing Authority. 56,771 0.004000%
Ayer Housing AUthOritY. .. ... 792,328 0.055830%
Holliston Housing Authority., 142,446 0.010037%
Littleton Housing Authority 465,317 0.032788%
Westford Housing Authority. .. . - e 517,839 0.036488%
Shirley Water District. ... JE 335,341 0.023629%
Tyngsborough Housing Authority 496,440 0.034981%
Pepperell Housing Authority 175,037 0.012334%
Groton Housing Authority... ... (15,094 ) -0.001064%
Tyngsborough Water District........ . . 380,399 0.026804%
North Reading Housing Authority 139,840 0.009861%
West Groton Water............................... 21,871 0.001541%
Ayer-Shirley Regional School District... ... R s I 4,178,529 0.294432%
Total ..o $ 1,419,184 751 100.000%

See notes to schedule of employer allocations and schedule of pension amounts by employer.
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability
Beginning net pension liability............................ $

Ending net pension liability.....................ccooooiiiii s $

Deferred Outflows of Resources
Differences between expected and actual experience......... $

Changes of assumptions...........c.cocceiiiiie i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions....................cco

Total Deferred Outflows of Resources...................cc.... .. $

Deferred Inflows of Resources
Differences between expected and actual experience......... $

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate

share of contributions..................ccoo i

Total Deferred Inflows of Resources................c.cconeann. $

Pension Expense
Proportionate share of plan pension expense..

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense...

Contributions
Statutory required contribution................cooooeeiiiiiiinn s $

Contribution in relation to statutory required contribution... ..
Contribution deficiency/(EXCess)..........covviciiiiiiiiiniiiiees $
Contributions as a percentage of covered payroll...............

Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019...
June 30, 2020
June 30, 2021...
June 30, 2022...... e e s
Total Deferred Outflows/(Inflows) Recognized in

Future Pension EXpense.............couuviiiieeienievnininns $
Discount Rate Sensitivity
1% decrease (6.50%). . $
Current discount rate (7.50%).............c.cooviiiiiiieen s $
1% increase (8.50%6).......cuvvvuueirsiieee it e e e aee e $

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.

Middlesex County Retirement System

Middlesex County Retirement System Audit Report

Middlesex
County
Retirement Middl Middl Town of
Board County Hospital Acton
- % - - % 45,680,759
- 8 - -3 48,182,609
-8 - - 3 162,485
- - - 4,605,682
- - - 1,863,631
- $ - - % 6,631,798
- % - -3 246,059
- - - 1,308,731
- - - 2,016,011
- $ - - $ 3,570,801
345861 $ - -3 5,606,949
- - - (160,007)
345,861 $ - - 3% 5,446,942
345861 $ - - % 3,454,129
(345,861) - - (3,454,129)
-3 - - $ R
29.21% 0.00% 0.00% 24.51%
-8 - -3 1,133,445
- - - 1,099,000
- - - 548,766
- - - 279,786
-3 - - % 3,060,997
-3 - - $ 59,136,110
- 8 - -3 48,182,609
-8 - -3 38,947,361
1,184,239 $ - - % 14,091,030
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability

Beginning net pension liability...............................
Ending net pension liability..................ccoooo i

Deferred Outflows of Resources
Differences between expected and actual experience.........

Changes of assumptions...........o.oovviiiiiie et i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................c..coc i

Total Deferred Outflows of Resources..........................

Deferred Inflows of Resources
Differences between expected and actual experience.........

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate

share of contributions................c..coo i

Total Deferred Inflows of Resources.....................co.et

Pension Expense
Proportionate share of plan pension expense....

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense

Contributions
Statutory required contribution................ccccoeiiiiiin

Contribution in relation to statutory required contribution.....
Contribution deficiency/(eXcess)..........cooeveeiiieiiiiiieiiies
Contributions as a percentage of covered payroll...............

Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019
June 30, 2020..
June 30, 2021
June 30, 2022, e
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen

Discount Rate Sensitivity
1% decrease (6.50%).

Current discount rate (7.50%)............ccoeeiiiiiiiiiiiieeneee s
1% increase (8.50%6)... .....euuuuueiiiee ceeieet e e

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.

Middlesex County Retirement System

Middlesex County Retirement System Audit Report

Town of Town of Town of Town of
Ashby Ashland Ayer Bedford
1,387,848 31,797,911 $ 17,032,643 50,282,391
1,780,532 32,308,841 $ 17,999,043 49,661,979

6,004 108,954 $ 60,698 167,473
170,198 3,088,340 1,720,493 4,747,091
368,886 1,951,990 827,225 41,749
545,088 5149284 $ 2,608,416 4,956,313

9,093 164,995 $ 91,918 253,615

48,363 877,569 488,887 1,348,912
197,985 - 975,971 1,563,207
255,441 1,042,564 $ 1,556,776 3,165,734
207,194 3,759,736 $ 2,094,532 5,779,113
40,847 661,243 (88,526) (462,196)
248,041 4420979 $ 2,006,006 5,316,917
147,365 2,757,454 $ 1,363,375 3,920,935
(147,365) (2,787,173) (1,363,375) (3,920,935)
- (29,719) $ - -
13.37% 21.94% 21.46% 20.82%
88,645 1,528,568 $ 394,655 870,969
87,370 1,505,477 381,790 835,482
45,336 1,000,753 150,347 299,117
68,296 71,922 124,848 (214,989)
289,647 4,106,720 $ 1,051,640 1,790,579

2,185,313 39,653,715 $ 22,090,813 60,951,777
1,780,532 32,308,841 $ 17,999,043 49,661,979
1,439,258 26,116,148 $ 14,549,127 40,143,164
1,102,061 12,705,217 $ 6,354,563 18,836,700

(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability

Beginning net pension liability...............................
Ending net pension liability..................ccooooviiii

Deferred Outflows of Resources
Differences between expected and actual experience.........

Changes of assumptions...........o.oovviiiiiie et i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................c..coc i

Total Deferred Outflows of Resources..........................

Deferred Inflows of Resources
Differences between expected and actual experience.........

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate

share of contributions................c..coo i

Total Deferred Inflows of Resources.....................co.et

Pension Expense
Proportionate share of plan pension expense....

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense

Contributions
Statutory required contribution................ccccoeiiiiiin

Contribution in relation to statutory required contribution.....
Contribution deficiency/(eXcess)..........cooeveeiiieiiiiiieiiies
Contributions as a percentage of covered payroll...............

Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019
June 30, 2020..
June 30, 2021
June 30, 2022, e
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen

Discount Rate Sensitivity
1% decrease (6.50%).

Current discount rate (7.50%)............ccoeeiiiiiiiiiiiieeneee s
1% increase (8.50%6)... .....euuuuueiiiee ceeieet e e

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.

Middlesex County Retirement System

Middlesex County Retirement System Audit Report

Town of Town of Town of Town of
Billerica Boxborough Burlington Carlisle
143,712,635 9,977,149 $ 114929674 $ 9,988,584
140,303,356 10,225,882 $ 117,368,093 $ 9,435,767

473,141 34,484 $ 395,797 $ 31,820
13,411,327 977,472 11,218,990 901,946
2,146,060 841,716 1,664,683 392,933
16,030,528 1,853,672 $ _ 13,279470 $ 1,326,699
716,503 52,222 $ 599,377 $ 48,187
3,810,902 277,754 3,187,938 256,293
4,542,749 78,222 1,005,173 408,850
9,070,154 408,198 $ 4,792,488 $ 713,330
16,326,922 1,189,977 § 13,657,971 $ 1,098,035
(684,453) 249,159 70,770 47,804
15,642,469 1439136 § 13,728,741 § 1,145,839
10,782,713 791,841 $ 8,877,933 $ 877,464
(10,790,894) (791,841) (8,877,933) (877,464)
(8,181) =9 =8 -
33.08% 27.84% 27.41% 17.07%
3,081,964 523671 $ 3,221,494 $ 301,105
2,981,694 516,360 3,137,616 294,364
1,859,375 385,087 2,011,235 110,493
(962,659) 20,356 116,637 (92,593)
6,960,374 1,445474 $ 8,486,982 $ 613,369
172,198,957 12,550,559 $ 144,049,756 $ 11,580,822
140,303,356 10,225,882 $ 117,368,093 $ 9,435,767
113,411,149 8265865 $ 94,871,935 $ 7,627,191
32,623,751 2,844,512 $ 32,393,793 $ 5141,785
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability

Beginning net pension liability...............................
Ending net pension liability..................ccooooviiii

Deferred Outflows of Resources
Differences between expected and actual experience.........

Changes of assumptions...........o.oovviiiiiie et i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................c..coc i

Total Deferred Outflows of Resources..........................

Deferred Inflows of Resources
Differences between expected and actual experience.........

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate

share of contributions................c..coo i

Total Deferred Inflows of Resources.....................co.et

Pension Expense
Proportionate share of plan pension expense....

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense

Contributions
Statutory required contribution................ccccoeiiiiiin

Contribution in relation to statutory required contribution.....
Contribution deficiency/(eXcess)..........cooeveeiiieiiiiiieiiies
Contributions as a percentage of covered payroll...............

Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019
June 30, 2020..
June 30, 2021
June 30, 2022, e
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen

Discount Rate Sensitivity
1% decrease (6.50%).

Current discount rate (7.50%)............ccoeeiiiiiiiiiiiieeneee s
1% increase (8.50%6)... .....euuuuueiiiee ceeieet e e

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.

Middlesex County Retirement System

Middlesex County Retirement System Audit Report

Town of Town of Town of Town of

Chelmsford Dracut Dunstable Groton
100,190,226 $ 57,818,789 $ 2,199,339 22,421,400
103,993,778 $ 60,106,114 $ 2,563,856 21,402,700
350,695 $ 202,694 $ 8,646 72,176
9,940,564 5,745,426 245,074 2,045,842
2,618,126 1,757,566 323,309 334,544
12,909,385 $ 7,705686 $ 577,029 2,452,562
531,077 $ 306,951 $ 13,093 109,300
2,824,665 1,632,594 69,639 581,337
1,980,299 394,812 220,949 985,825
5,336,041 $ 2,334,357 $ 303,681 1,676,462
12,101,626 $ 6,994,484 $ 298,352 2,490,610
(79,532 347,199 16,940 (180,917)
12,022,094 $ 7,341,683 § 315,292 2,309,693
7,822,651 $ 4,506,526 $ 206,969 1,966,279
(8,022,651) (4,506,526) (206,969) (1,966,279)
(200,000) $ - $ - -
32.02% 30.70% 17.18% 2717%
2712161 $ 1,960,736 $ 85,766 393,634

2,637,839 1,917,780 83,933 378,341
1,793,152 1,254,246 42,499 176,645
430,192 238,567 61,150 (172,520)
7,573,344 $ 5371,329 % 273,348 776,100
127,635004 $ 73,770,209 $ 3,146,706 26,268,236
103,993,778 $ 60,106,114 $ 2,563,856 21,402,700
84,061,092 $ 48585452 $ 2,072,437 17,300,400
25,052,394 $ 14,681,016 $ 1,204,830 7,236,359
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability

Beginning net pension liability...............................
Ending net pension liability..................ccoooo i

Deferred Outflows of Resources
Differences between expected and actual experience.........

Changes of assumptions...........o.oovviiiiiie et i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................c..coc i

Total Deferred Outflows of Resources..........................

Deferred Inflows of Resources
Differences between expected and actual experience.........

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate

share of contributions................c..coo i

Total Deferred Inflows of Resources.....................co.et

Pension Expense
Proportionate share of plan pension expense....

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense

Contributions
Statutory required contribution................ccccoeiiiiiin

Contribution in relation to statutory required contribution.....
Contribution deficiency/(eXcess)..........coocveeiiiiieiiiiiii s
Contributions as a percentage of covered payroll...............

Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019
June 30, 2020..
June 30, 2021
June 30, 2022, e
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen

Discount Rate Sensitivity
1% decrease (6.50%).

Current discount rate (7.50%)............ccoeeiiiiiiiiiiiieeneee s
1% increase (8.50%6)... .....euuuuueiiiee ceeieet e e

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.

Middlesex County Retirement System

Middlesex County Retirement System Audit Report

Town of Town of Town of Town of

Holliston Hopkinton Hudson Lincoln
24,188,374 21,332,499 $ 62,417,388 $ 25,563,964
23,773,972 20,653,839 $ 63,161,014 $ 24,841,810
80,172 69,650 $ 212,996 $ 83,773
2,272,508 1,974,260 6,037,439 2,374,580
558,362 1,005,346 578,603 120,389
2,911,042 3,049,256 $ 6,829,038 $ 2,578,742
121,409 105475 $ 322,552 $ 126,863
645,745 560,997 1,715,571 674,750
1,112,223 556,184 169,818 782,893
1,879,377 1,222,656 $ 2,207,941 $ 1,584,506
2,766,550 2,403,466 $ 7,349,972 $ 2,890,816
(129,571) 275,087 124,386 (156,765)
2,636,979 2,678,553 § 7,474,358 § 2,734,051
2,056,036 1,984,635 $ 5,016,882 $ 2,015,466
(2,132,624) (1,984,635) (5,016,882) (2,015,466)
(76,588) =9 =8 -
20.63% 14.27% 23.48% 20.70%
508,637 820535 $ 1,819,931 $ 510,108
491,646 814,779 1,774,791 492,352
104,296 276,575 1,018,043 162,574
(72,914) (94,289) 8,332 (170,798)
1,031,665 1,826,600 $ 4,621,097 $ 994,236
29,178,578 25349134 $ 77,519,599 $ 30,489,170
23,773,972 20,653,839 $ 63,161,014 $ 24,841,810
19,217,167 16,695,074 $ 51,054,820 $ 20,080,329
10,339,394 13,910,712 $ 21,363,646 $ 9,736,776
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability

Beginning net pension liability...............................
Ending net pension liability..................ccoooo i

Deferred Outflows of Resources
Differences between expected and actual experience.........

Changes of assumptions...........o.oovviiiiiie et i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................c..coc i

Total Deferred Outflows of Resources..........................

Deferred Inflows of Resources
Differences between expected and actual experience.........

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate

share of contributions................c..coo i

Total Deferred Inflows of Resources.....................co.et

Pension Expense
Proportionate share of plan pension expense....

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense

Contributions
Statutory required contribution................ccccoeiiiiiin

Contribution in relation to statutory required contribution.....
Contribution deficiency/(eXcess)..........cooeveeiiieiiiiiieiiies
Contributions as a percentage of covered payroll...............

Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019
June 30, 2020..
June 30, 2021
June 30, 2022, e
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen

Discount Rate Sensitivity
1% decrease (6.50%).

Current discount rate (7.50%)............ccoeeiiiiiiiiiiiieeneee s
1% increase (8.50%6)... .....euuuuueiiiee ceeieet e e

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.

Middlesex County Retirement System

Middlesex County Retirement System Audit Report

Town of
Town of North Town of Town of
Littleton Reading Pepperell Sherborn
23,959,114 $ 47,493,109 $ 16,537,163 10,736,551
21,432,789 $ 48035495 $ 16,341,195 10,500,304
72,277 $ 161,989 $ 55,107 35410
2,048,718 4,591,620 1,662,022 1,003,704
2,558,410 334,082 1,450,402 144,137
4,679,405 $ 5087691 $ 3,067,531 1,183,251
109,453 $ 245308 $ 83,451 53,623
582,154 1,304,734 443,857 285,208
1,843,015 939,537 319,560 459,464
2,534,622 $ 2,489,579 $ 846,868 798,295
2494113 § 5589829 $ 1,901,611 1,221,905
338,455 (239,033) 413,751 (86,180)
2,832,568 §$ 5,350,796 $ 2,315,362 1,135,725
2,054,283 $ 3,623,078 $ 1,254,044 916,985
(3,555,064) (3,627,495) (1,254,044) (916,985)
(1,500,781) $ 4,417) $ - -
30.42% 28.78% 27.99% 23.15%
913,814 $ 1,050,471 $ 852,427 195,699
898,493 1,016,145 840,753 188,198
458,993 566,919 603,981 47,825
(126,517) (35,423) (76,498) (46,766)
2,144,783 $ 2598112 $ 2,220,663 384,956
26,305,162 $ 58955555 $ 20,056,080 12,887,373
21,432,789 $ 48035495 $ 16,341,195 10,500,304
17,324,720 $ 38,828442 $ 13,209,041 8,487,692
11,686,136 $ 12,602,469 $ 4,479,949 3,961,023
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability

Beginning net pension liability...............................
Ending net pension liability..................ccoooo i

Deferred Outflows of Resources
Differences between expected and actual experience.........

Changes of assumptions...........o.oovviiiiiie et i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................c..coc i

Total Deferred Outflows of Resources..........................

Deferred Inflows of Resources
Differences between expected and actual experience.........

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate

share of contributions................c..coo i

Total Deferred Inflows of Resources.....................co.et

Pension Expense
Proportionate share of plan pension expense....

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense

Contributions
Statutory required contribution................ccccoeiiiiiin

Contribution in relation to statutory required contribution.....
Contribution deficiency/(eXcess)..........cooeveeiiieiiiiiieiiies
Contributions as a percentage of covered payroll...............

Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019
June 30, 2020..
June 30, 2021 ..
June 30, 2022, e
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen

Discount Rate Sensitivity
1% decrease (6.50%).

Current discount rate (7.50%)............ccoeeiiiiiiiiiiiieeneee s
1% increase (8.50%6)... .....euuuuueiiiee ceeieet e e

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.

Middlesex County Retirement System

Middlesex County Retirement System Audit Report

Town of Town of Town of Town of
Shirley Stow Sudbury Tewksbury
8,912,285 10,493,658 $ 56,372,784 $ 93,491,923
8,406,745 10,459,477 $ 58,772,716 $ 98,006,180
28,350 35272 § 198,197 § 330,503
803,584 999,801 5,617,969 9,368,220
111,480 214,065 1,658,187 3,136,289
943,414 1,249,138 $ 7,474,353 $ 12,835,012
42,932 53,415 $ 300,141 $ 500,499
228,343 284,099 1,696,376 2,662,030
971,642 83,267 1,190,337 1,135,255
1,242,917 420,781 $ 3,086,854 $ 4,297,784
978,288 1,217,159 $ 6,839,316 $ 11,404,870
(263,016) 52,745 14,881 327,598
715,272 1,269,904 $ 6,854,197 § 11,732,468
755,576 826,612 $ 4,185,908 $ 7,504,649
(755,576) (826,612 4,191,182) (7,504,649)
- =3 (5,274) $ -
44 61% 23.12% 26.41% 34.43%
(37,339) 333,528 $ 1,592,623 $ 2,958,555
(43,346) 326,052 1,550,621 2,888,515
(128,741) 196,539 1,024,670 2,128,701
(90,077) (27,762) 219,585 561,457
(299,503) 828,357 $ 4,387,499 $ 8,537,228
10,317,869 12,837,261 $ 72,133,689 $ 120,286,211
8,406,745 10,459,477 $ 58,772,716 $ 98,006,180
6,795,403 8,454,688 $ 47,507,631 $ 79,221,138
1,693,751 3575149 $ 15869459 $ 21,795,849
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability
Beginning net pension liability............................... $

Ending net pension liability................ccocooevinieieneenens $

Deferred Outflows of Resources
Differences between expected and actual experience......... $

Changes of assumptions...........o.oovviiiiiie et i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................c..coc i

Total Deferred QOutflows of Resources.......................... $

Deferred Inflows of Resources
Differences between expected and actual experience......... $

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate
share of contributions................ oo

Total Deferred Inflows of Resources................c.oceeene $

Pension Expense
Proportionate share of plan pension expense....

. $

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense

Contributions
Statutory required contribution................c..ooeeeeerieniniinn. $

Contribution in relation to statutory required contribution.....
Contribution deficiency/(eXcess)..........cooeveeiiieiiiiiieiiies $
Contributions as a percentage of covered payroll...............

Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019
June 30, 2020..
June 30, 2021
June 30, 2022, e
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen $

Discount Rate Sensitivity
1% decrease (6.50%).

Current discount rate (7.50%)............ccoeeiiiiiiiiiiiieeneee s $
1% increase (8.50%6)... .....euuuuueiiiee ceeieet e e $

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.
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Town of Town of Town of Town of
Townsend Tyngsborough Wayland Westford
9,167,760 $ 22745937 $ 55492666 $ 52,904,581
8,000,096 $ 20,897,452 $ 53697606 $ 51,698,881
27,282 $ 70472 $ 181,083 $ 174,342
773,316 1,997,547 5,132,850 4,941,796
699,438 1,843,235 104,210 1,531,751
1,500,036 $ 3,911,254 $ 5418143 $ 6,647,889
41315 § 106,719 $ 274,224 $ 264,017
219,742 567,614 1,458,527 1,404,238
785,323 1,464,675 2,903,599 928,118
1,046,380 $ 2,139,008 $ 4,636,350 $ 2,596,373
941,440 $ 2431811 $ 6,248,726 $ 6,016,136
48,986 259,931 (818,950 346,120
990,426 $ 2,691,742 § 5429776 $ 6,362,256
764,434 $ 1,832,388 $ 4,362,369 $ 4,619,903
(764,434) (1,832,388) (4,364,388) (4,619,903)
-3 =3 (2,019 $ -
25.00% 22.53% 23.75% 19.05%
266,163 $ 820,919 $ 622,552 $ 1,733,966
260,383 805,985 584,173 1,697,019
112,683 484,884 (15,194) 837,421
(185,573) (339,542) (409,738) (216,890)
453,656 $ 1,772,246 $ 781,793 $ 4,051,516
9920236 $§ 25648133 $ 65904,846 $ 63,451,747
8,090,096 $ 20,897,452 $ 53697606 $ 51,698,881
6,539,447 $ 16,891,997 $§ 43405282 $ 41,789,658
3,057,294 $ 8,131,921 $ 18,372,533 $  24,255608
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Acton-
Boxborough
Regional Acton
Town of Town of School Water
Weston Wilmington District Supply
Net Pension Liability
Beginning net pension liability......................cc....ccococve... $ 63418247 $ 82,103,885 $ 27,434,445 3,319,310
Ending net pension liability........................c..o $ 61375790 $ 83422615 $ 27,084,083 3,370,594
Deferred Outflows of Resources
Differences between expected and actual experience......... $ 206,976 $ 281,323 $ 91,335 11,367
Changes of assumptions...........o.oovviiiiiie et i 5,866,793 7,974,206 2,588,914 322,188
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.............cccooooiiiit i - 1,346,216 1,048,046 180,574
Total Deferred QOutflows of Resources.......................... $ 6,073,769 $ 9,601,745 $ 3,728,295 514,129
Deferred Inflows of Resources
Differences between expected and actual experience......... $ 313,435 $ 426,024 $ 138,313 17,213
Net difference between projected and actual
investment earnings on pension plan investments.......... 1,667,081 2,265,914 735,654 91,552
Changes in proportion and differences between
employer contributions and proportionate
share of contributions...............ccoeeviiiieiiiieei e 2,575,309 362,841 283,822 119,085
Total Deferred Inflows of Resources................c.oceeene $ 4,555,825 $ 3,054,779 $ 1,157,789 227,850
Pension Expense
Proportionate share of plan pension expense.... . $ 7,142,224 $ 9,707,791 $ 3,151,749 392,235
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... (754,358) 172,684 287,791 21,223
Total Employer Pension Expense . $ 6,387,866 $ 9,880,475 $ 3,439,540 413,458
Contributions
Statutory required contribution................cccoeeriiiii e $ 4,792,481 $ 6,120,056 $ 2,318,753 203,213
Contribution in relation to statutory required contribution..... (4,792,481) (7,120,056) (2,318,753) (203,213)
Contribution deficiency/(eXcess)..........cooeveeiiieiiiiiieiiies $ - $ (1,000,000) $ - -
Contributions as a percentage of covered payroll............... 25.35% 31.56% 17.99% 17.80%
Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019 . $ 893,263 $ 2,412,148 $ 1,014,858 111,706
June 30, 2020.. 849,399 2,352,530 995,499 109,295
June 30, 2021 281,133 1,611,978 643,481 75,650
JUNE B0, 2022 e (505,851) 170,310 (83,332) (10,372)
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen $ 1,517,944 $ 6,546,966 $ 2,570,506 286,279
Discount Rate Sensitivity
1% decrease (6.50%). 75,328,538 $ 102,387,331 $ 33,241,181 4,136,839
Current discount rate (7.50%)...............cccoooiiin e $ 61375790 $ 83422615 $ 27,084,083 3,370,594
1% increase (8.50%)... ... ...uevvuuriiie i e e e $ 49,611,776 $ 67432840 $ 21,892,818 2,724,544
Covered Payroll... . $ 18905798 $ 22,562,358 $ 12,887,573 1,141,452
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability
Beginning net pension liability............................... $

Ending net pension liability................ccocooeviniiierieenens $

Deferred Outflows of Resources
Differences between expected and actual experience......... $

Changes of assumptions...........o.oovviiiiiie et i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................c..coc i

Total Deferred QOutflows of Resources.......................... $

Deferred Inflows of Resources
Differences between expected and actual experience......... $

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate

share of contributions................c..coo i

Total Deferred Inflows of Resources................c.oceeene $

Pension Expense
Proportionate share of plan pension expense....

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense

Contributions
Statutory required contribution................c..ooeeeeerieniniinn. $

Contribution in relation to statutory required contribution.....
Contribution deficiency/(eXcess)..........cooeveeiiieiiiiiieiiies $
Contributions as a percentage of covered payroll...............

Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019
June 30, 2020..
June 30, 2021
June 30, 2022, e
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen $

Discount Rate Sensitivity
1% decrease (6.50%).

Current discount rate (7.50%)............ccoeeiiiiiiiiiiiieeneee s $
1% increase (8.50%6)... .....euuuuueiiiee ceeieet e e $

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.

Middlesex County Retirement System
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Bedford Billerica Chelmsford Chelmsford
Housing Housing Housing Water
Authority Authority Authority District
312,414 1,343,792 $ 1,193,547 $ 1,165,154
313,455 1,359,538 § 2,020,608 $ 391,160
1,057 4,585 $ 6,844 $ 1,319
29,963 129,955 194,006 37,390
20,835 98,064 655,085 1,258,693
51,855 232,604 $ 855,935 $ 1,297,402
1,601 6,943 § 10,365 $ 1,998
8,514 36,928 55,128 10,625
21,967 29,783 1,071,016
10,115 65,838 $ 95276 $ 1,083,639
36,476 158,210 $ 236,188 $ 45,523
7,221 24,054 160,764 89,320
43,697 182,264 § 396,952 §$ 134,843
29,026 101,238 $ 112,094 $ 107,500
(29,026) (101,238) (194,843) (607,500
- - $ (82,749) $ (500,000)
18.13% 34.72% 8.19% 45.55%
15,636 60,550 $ 215,248 $ 99,820
15,410 59,579 213,799 99,540
10,304 47,858 178,512 39,136
390 (1,221) 153,100 (24,733)
41,740 166,766 $ 760,659 $ 213,763
384,714 1,668,604 $ 2,491,001 $ 480,078
313,455 1,359,538 §$ 2,020,608 $ 391,160
253,375 1,098,951 $ 1,640,586 $ 316,182
160,096 291,582 $ 2,380,023 $ 1,333,719
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability

Beginning net pension liability...............................
Ending net pension liability..................ccooooviiii

Deferred Outflows of Resources
Differences between expected and actual experience.........

Changes of assumptions...........o.oovviiiiiie et i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................c..coc i

Total Deferred Outflows of Resources..........................

Deferred Inflows of Resources
Differences between expected and actual experience.........

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate

share of contributions................c..coo i

Total Deferred Inflows of Resources.....................co.et

Pension Expense
Proportionate share of plan pension expense....

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense

Contributions
Statutory required contribution................ccccoeiiiiiin

Contribution in relation to statutory required contribution.....
Contribution deficiency/(eXcess)..........cooeveeiiieiiiiiieiiies
Contributions as a percentage of covered payroll...............

Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019
June 30, 2020..
June 30, 2021
June 30, 2022, e
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen

Discount Rate Sensitivity
1% decrease (6.50%).

Current discount rate (7.50%)............ccoeeiiiiiiiiiiiieeneee s
1% increase (8.50%6)... .....euuuuueiiiee ceeieet e e

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.
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East East

Dracut Dracut Chelmsford Middlesex
Housing Water Water Mosquito
Authority Supply District Control
1,903,315 2,550,634 $ 321,683 $ 585,986
2,055,364 3,031,987 $ 317,151 § 509,331
6,931 10,225 $ 1,069 $ 1,718
196,468 289,822 30,315 48,686
107,008 342,831 14,471 46,259
310,407 642,878 $ 45855 $ 96,663
10,496 15,484 $ 1,620 $ 2,601
55,827 82,354 8,614 13,834
111,763 175,391 3,636 58,979
178,086 273,229 $ 13,870 $ 75,414
239,180 352,826 $ 36,913 $ 59,269
(12,724) 28,193 4,995 4,026
226,456 381,019 $ 41,908 $ 63,295
122,310 162,034 $ 28,517 $ 43,626
(122,310) (162,034) (28,517) (43,626)
R -3 - $ -
32.74% 26.41% 14.75% 13.73%
42,452 109,586 $ 13,509 $ 17,699
40,985 107,421 13,278 17,335
33,800 87,826 5,980 382
15,084 64,816 (782) (14,167)
132,321 369,649 $ 31,985 $ 21,249
2,522,614 3,721,260 $ 389,243 $ 625,119
2,055,364 3,031,987 $ 317,151 § 509,331
1,661,407 2,450,842 $ 256,357 $ 411,707
373,534 613,589 $ 193,307 $ 317,832
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability

Beginning net pension liability...............................
Ending net pension liability..................ccooooviiii

Deferred Outflows of Resources
Differences between expected and actual experience.........

Changes of assumptions...........o.oovviiiiiie et i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................c..coc i

Total Deferred Outflows of Resources..........................

Deferred Inflows of Resources
Differences between expected and actual experience.........

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate

share of contributions................c..coo i

Total Deferred Inflows of Resources.....................co.et

Pension Expense
Proportionate share of plan pension expense....

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense

Contributions
Statutory required contribution................ccccoeiiiiiin

Contribution in relation to statutory required contribution.....
Contribution deficiency/(eXcess)..........cooeveeiiieiiiiiieiiies
Contributions as a percentage of covered payroll...............

Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019
June 30, 2020..
June 30, 2021
June 30, 2022, e
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen

Discount Rate Sensitivity
1% decrease (6.50%).

Current discount rate (7.50%)............ccoeeiiiiiiiiiiiieeneee s
1% increase (8.50%6)... .....euuuuueiiiee ceeieet e e

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.

Middlesex County Retirement System
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Greater Lowell

Regional Groton- Lincoln-

Vocation Dunstable Hudson Sudbury
Technical Regional Housing Regional
School District School District Authority School District
14,939,992 $ 10,353,378 $ 1,432,356 $ 8,168,982
15,614,520 $ 10,714,454 $ 1,155,540 $ 8,466,429
52,656 $ 36,132 $ 3,897 $ 28,551
1,492,562 1,024,173 110,456 809,290
509,189 921,862 5,430 204,134
2,054,407 $ 1,982,167 $ 119,783 $ 1,041,975
79,740 $ 54,717 $ 5901 $ 43,236
424,120 291,024 31,387 229,964
821,777 24,048 279,840 401,183
1,325637 $ 369,789 $ 317,128 $ 674,383
1,817,041 $ 1,246,835 $ 134,466 $ 985,226
(150,633) 304,693 (78,213) (85,295)
1,666,408 $ 1,551,628 §$ 56,253 § 899,931
1,179,775 $ 859,466 $ 100,489 $ 605,786
(1,179,775) (859,466) (100,489) (605,786)
=3 =S =S -
27.55% 19.81% 39.00% 20.54%
268,536 $ 592,320 $ (47,193) $ 141,985
257,375 584,662 (48,019) 135,938
124,620 390,037 (51,781) 66,314
78,239 45,359 (50,352) 23,355
728770 $ 1,612,378 $ (197,345) $ 367,592
19,164,220 $ 13,150,195 $ 14182236 $ 10,391,129
15,614,520 $ 10,714,454 $ 1,155,540 $ 8,466,429
12,621,657 $ 8,660,788 $ 934,058 $ 6,843,653
4282960 $ 4,338,293 $ 257,663 $ 2,949,693
(continued)

40 Pension Amounts by Employer

100



SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability

Beginning net pension liability......................coccoooo
Ending net pension liability...................c.ccoooo

Deferred Outflows of Resources
Differences between expected and actual experience............

Changes of assumptions.............ccccouviiii i ee e
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................coooo i

Total Deferred Outflows of Resources...............ccccce el

Deferred Inflows of Resources
Differences between expected and actual experience............

Net difference between projected and actual
investment earnings on pension plan investments..............

Changes in proportion and differences between
employer contributions and proportionate

share of contributions................cooooiii i

Total Deferred Inflows of Resources...................cooeeennen

Pension Expense
Proportionate share of plan pension expense...

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.........

Total Employer Pension Expense...

Contributions
Statutory required contribution..............cccoceeiiiiei i

Contribution in relation to statutory required contribution... ......
Contribution deficiency/(EXCess)............ovviiiiiiiiiiiiiieee s
Contributions as a percentage of covered payrall..................

Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019...
June 30, 2020.
June 30, 2021...
June 30, 2022...... ..o e s
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeveeiiiiiiiiiiis e

Discount Rate Sensitivity
1% decrease (6.50%)..

Current discount rate (7.50%)............ccooeiiiiiiiiiii e e
1% increase (8.50%).........vvvriiees verieeit e e s

Covered Payroll....

See notes to schedule of employer allocations and schedule
of pension amounts by employer.
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Nashoba Shawsheen
Valley North North Valley
Technical Chelmsford Middlesex Regional
High Water Regional Vocational
School District District School District Technical School
3,254,718 $ 707,192 $  11,779471 $ 8,457,396
3,512,891 $ 814,336 $ 11,610,214 $ 7,940,619
11,846 $ 2746 % 39,153 $ 26,778
335,791 77,841 1,109,797 759,029
182,377 104,807 53,258 190,937
530,014 $ 185394 $ 1,202,208 $ 976,744
17,940 $ 4,159 § 59,2901 $ 40,551
95,417 22,119 315,355 215,682
187,321 93,700 313,125 501,310
300,678 $ 119,978 $ 687,771 $ 757,543
408,790 $ 94,759 $ 1,351,072 $ 924,036
(23,607) 2,545 (65,782) (78,723)
385,183 §$ 97,304 $ 1,285290 § 845,313
254,429 $ 41,187 $ 914,940 $ 619,993
(254,429) 41,187) (914,940) (619,993)
=3 =3 -3 -
25.84% 7.37% 18.80% 24.25%
70,696 $ 24,406 $ 245892 $ 134,441
68,186 23,824 237,596 128,765
55,905 4,227 85,910 66,877
34,549 12,959 (54,961) (110,882)
229,336 $ 65416 $ 514,437 $ 219,201
4,311,490 $ 999,469 $ 14,249,592 $ 9,745,788
3,512,891 $ 814,336 $ 11,610,214 $ 7,940,619
2,839,571 $ 658,256 $ 9,384,857 $ 6,418,628
984,562 $ 558,955 $ 4,866,639 $ 2,556,591
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

South
Middlesex
Regional Tewksbury Wayland
Vocational Sudbury Housing Housing
Technical School Water District Authority Authority
Net Pension Liability
Beginning net pension liability...................ccoccocoiiiiiil $ 7,274,785 $ 2,003,371 $ 1,495958 $ 609,217
Ending net pension liability........................c... $ 6,492,906 $ 1,701,694 § 1,527,710 § 611,202
Deferred Outflows of Resources
Differences between expected and actual experience......... $ 21,896 $ 5739 $ 5152 $ 2,061
Changes of assumptions...........o.oovviiiiiie et i 620,645 162,661 146,031 58,423
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.............cccooooiiiit i 92,573 220,905 87,247 73,141
Total Deferred QOutflows of Resources.......................... $ 735,114 $ 389,305 $ 238,430 $ 133,625
Deferred Inflows of Resources
Differences between expected and actual experience......... $ 33,158 $ 8,690 $ 7,802 $ 3,121
Net difference between projected and actual
investment earnings on pension plan investments.......... 176,360 46,221 41,495 16,601
Changes in proportion and differences between
employer contributions and proportionate
share of contributions...............ccoeeviiiieiiiieei e 589,040 283,191 7,731 15,601
Total Deferred Inflows of Resources................c.oceeene $ 798,558 $ 338,102 $ 57,028 $ 35,323
Pension Expense
Proportionate share of plan pension expense.... . $ 755,566 $ 198,029 $ 177,777 % 71,127
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... (119,539) (2,243) 24,477 21,202
Total Employer Pension Expense . $ 636,027 $ 195,786 $ 202,254 $ 92,329
Contributions
Statutory required contribution................cccoeeriiiii e $ 540,790 $ 119,483 $ 123,408 $ 42,233
Contribution in relation to statutory required contribution..... (540,790) (119,483) (123,408) (42,233)
Contribution deficiency/(eXcess)..........cooeveeiiieiiiiiieiiies $ - $ -3 - $ -
Contributions as a percentage of covered payroll............... 23.17% 14.12% 28.45% 14.95%
Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019 . $ 54,762 $ 43438 $ 65488 $ 37,610
June 30, 2020.. 50,121 42,220 64,395 37,173
June 30, 2021 (19,782) 26,335 48,426 25,640
JUNE B0, 2022 e (148,545) (60,790) 3,093 (2,121)
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen $ (63,444) $ 51,203 $ 181,402 $ 98,302
Discount Rate Sensitivity
1% decrease (6.50%). 7,968,965 $ 2,088,537 $ 1,875,009 $ 750,146
Current discount rate (7.50%)...............cccoooiiin e $ 6,492906 $ 1,701,694 $ 1,527,710 § 611,202
1% increase (8.50%)... ... ...uevvuuriiie i e e e $ 5248403 $ 1,375,522 $ 1,234,891 $ 494,050
Covered Payroll... . $ 2,333,768 $ 846,401 $ 433,785 $ 282,427
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Hopkinton Sudbury Wilmington Acton
Housing Housing Housing Housing
Authority Authority Authority Authority
Net Pension Liability
Beginning net pension liability...................ccoccocoiiiiiil $ 514197 $ 367,971 $ 319,057 $ 990,778
Ending net pension liability........................c..o $ 458,176 $ 436,617 $ 335690 $ 741,792
Deferred Outflows of Resources
Differences between expected and actual experience......... $ 1,545 $ 1,472 $ 1,132 § 2,502
Changes of assumptions...........o.oovviiiiiie et i 43,796 41,735 32,088 70,907
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.............cccooooiiiit i 22,988 96,811 25,159 57,374
Total Deferred QOutflows of Resources.......................... $ 68,329 $ 140,018 $ 58,379 $ 130,783
Deferred Inflows of Resources
Differences between expected and actual experience......... $ 2,340 $ 2,230 $ 1,714 $ 3,788
Net difference between projected and actual
investment earnings on pension plan investments.......... 12,445 11,859 9,118 20,148
Changes in proportion and differences between
employer contributions and proportionate
share of contributions...............ccoeeviiiieiiiieei e 48,515 7,609 439 183,157
Total Deferred Inflows of Resources................c.oceeene $ 63,300 $ 21,698 $ 11,271 $ 207,093
Pension Expense
Proportionate share of plan pension expense.... . $ 53,324 $ 50,814 $ 39,060 $ 86,319
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... (3,920) 27,583 7,329 (26,302
Total Employer Pension Expense . $ 49404 $ 78,397 $ 46,389 $ 60,017
Contributions
Statutory required contribution................cccoeeriiiii e $ 35639 $ 28,513 $ 28,468 $ 69,639
Contribution in relation to statutory required contribution..... (35,639) (28,513) (28,468) (69,639)
Contribution deficiency/(eXcess)..........coocveeiiiiieiiiiiii s $ - $ -3 - $ -
Contributions as a percentage of covered payroll............... 51.95% 20.36% 22.78% 18.92%
Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019 . $ 8379 § 39,304 $ 16,341 § (6,389)
June 30, 2020.. 8,053 38,990 16,100 (6,920)
June 30, 2021 (263) 29,781 11,981 (18,883)
JUNE 30, 2022 .o et e e (11,140) 10,245 2,686 (44,118)
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen $ 5029 $ 118,320 $ 47,108 $ (76,310)
Discount Rate Sensitivity
1% decrease (6.50%). 562,327 $ 535,869 $ 412,008 $ 910,428
Current discount rate (7.50%)...............cccoooiiin e $ 458,176 $ 436,617 $ 335690 $ 741,792
1% increase (8.50%)... ... ...uevvuuriiie i e e e $ 370,351 $ 352,926 $ 271,351 $ 599,613
Covered Payroll... . $ 68,604 $ 140,067 $ 124,945 $ 367,987
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability

Beginning net pension liability...............................
Ending net pension liability..................ccooooviiii

Deferred Outflows of Resources
Differences between expected and actual experience.........

Changes of assumptions...........o.oovviiiiiie et i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................c..coc i

Total Deferred Outflows of Resources..........................

Deferred Inflows of Resources
Differences between expected and actual experience.........

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate

share of contributions................c..coo i

Total Deferred Inflows of Resources.....................co.et

Pension Expense
Proportionate share of plan pension expense....

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense

Contributions
Statutory required contribution................ccccoeiiiiiin

Contribution in relation to statutory required contribution.....
Contribution deficiency/(eXcess)..........coocveeiiiiieiiiiiii s
Contributions as a percentage of covered payroll...............

Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019
June 30, 2020..
June 30, 2021
June 30, 2022, e
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen

Discount Rate Sensitivity
1% decrease (6.50%).

Current discount rate (7.50%)............ccoeeiiiiiiiiiiiieeneee s
1% increase (8.50%6)... .....euuuuueiiiee ceeieet e e

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.
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Burlington Ayer Holliston Littleton
Housing Housing Housing Housing
Authority Authority Authority Authority
54,061 $ 1,891,747 $ 226,087 $ 454,776
56,771 $ 792,328 $ 142,446 § 465,317
191§ 2672 $ 480 $ 1,569
5426 75,737 13,616 44,479
34,046 739,776 14,655 34,538
39,663 $ 818,185 $ 28,751 $ 80,586
200 $ 4,046 $ 727 $ 2,376
1,542 21,521 3,869 12,639
40,056 854,798 65,267 6,713
41,888 $ 880,365 $ 69,863 $ 21,728
6610 $ 92,200 $ 16,578 $ 54,145
1,662 27,289 (11,223) 7,927
8272 $ 119,489 § 5355 § 62,072
6,473 $ 68,956 $ 18,523 $ 38,079
(6,473) (68,956) (18,523) (38,079)
=3 =S =S -
5.14% 62.78% 32.39% 45.28%
3,186 $ 48559 $ (7,399) $ 20,418
3,149 47,997 (7,498) 20,090
(9,325) 39,417 (12,329) 17,153
765 (198,153) (13,886) 1,197
(2,225) $ (62,180) $ 41,112 $ 58,858
69,672 $ 972,454 $ 174,826 $ 571,105
56,771 $ 792,328 $ 142,446 $ 465,317
45887 $ 640,463 $ 115,141 $ 376,133
125,843 $ 109,841 $ 57,183 $ 84,100
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Net Pension Liability
Beginning net pension liability............................... $

Ending net pension liability................ccocooevinieieneenens $

Deferred Outflows of Resources
Differences between expected and actual experience......... $

Changes of assumptions...........o.oovviiiiiie et i
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................c..coc i

Total Deferred QOutflows of Resources.......................... $

Deferred Inflows of Resources
Differences between expected and actual experience......... $

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes in proportion and differences between
employer contributions and proportionate

share of contributions................c..coo i

Total Deferred Inflows of Resources................c.oceeene $

Pension Expense
Proportionate share of plan pension expense....

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension Expense

Contributions
Statutory required contribution................c..ooeeeeerieniniinn. $

Contribution in relation to statutory required contribution.....
Contribution deficiency/(eXcess)..........coocveeiiiiieiiiiiii s $
Contributions as a percentage of covered payroll...............

Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019
June 30, 2020..
June 30, 2021
June 30, 2022, e
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen $

Discount Rate Sensitivity
1% decrease (6.50%).

Current discount rate (7.50%)............ccoeeiiiiiiiiiiiieeneee s $
1% increase (8.50%6)... .....euuuuueiiiee ceeieet e e $

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.
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Westford Tyngsborough Pepperell
Housing Shirley Housing Housing
Authority Water District Authority Authority
478,025 $ 359,871 $ 455142 $ 159,347
517,839 $ 335341 $ 496,440 $ 175,037
1,746 $ 1,131 § 1,674 $ 590
49,499 32,054 47,454 16,732
39,828 6,427 38,104 38,261
91,073 $ 39,612 $ 87,232 $ 55,583
2644 $ 1,713 § 2535 $ 894
14,065 9,108 13,484 4,754
- 50,370 8,740 2,078
16,709 $ 61,191 § 24,759 $ 7,726
60,266 $ 39,024 $ 57,765 $ 20,364
11,644 (12,211) 6,565 11,464
71,910 $ 26,813 $ 64,330 $ 31,828
43578 $ 19,480 $ 37,587 $ 13,494
(43,578) (19,480) (37,587) (13,494)
=3 =S =S -
36.43% 9.85% 24.32% 14.56%
25545 $ (3,209) $ 19,892 § 16,163
25174 (3,448 19,536 16,042
17,021 (8,410 16,968 13,256
6,624 (6,512) 6,077 2,396
74,364 $ (21,579) $ 62473 $ 47,857
635552 $ 411,573 $ 609,303 $ 214,835
517,839 $ 335341 $ 496,440 $ 175,037
418,578 $ 271,064 $ 401,290 $ 141,492
119,617 $ 197,738 $ 154,567 $ 92,703
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

North
Groton Reading
Housing Tyngsborough Housing West Groton
Authority Water District Authority Water
Net Pension Liability
Beginning net pension liability...................ccoccocoiiiiiil $ 13,516 $ 405,503 $ 147,057 $ 13,002
Ending net pension liability........................c... $ (15,094) $ 380,399 $ 139,940 § 21,871
Deferred Outflows of Resources
Differences between expected and actual experience......... $ 61 $ 1,283 § 472 % 74
Changes of assumptions...........o.oovviiiiiie et i (1,443) 36,362 13,377 2,000
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.............cccooooiiiit i 6,198 8,651 34,061 15,750
Total Deferred QOutflows of Resources.......................... $ 4,704 $ 46,296 $ 47910 $ 17,914
Deferred Inflows of Resources
Differences between expected and actual experience......... $ n $ 1,943 § 715 $ 112
Net difference between projected and actual
investment earnings on pension plan investments.......... 410) 10,332 3,801 594
Changes in proportion and differences between
employer contributions and proportionate
share of contributions...............ccoeeviiiieiiiieei e 20,575 20,791 5414 8,001
Total Deferred Inflows of Resources.............ccooeeeinnnns $ 20,088 $ 33,066 $ 9930 $ 8,707
Pension Expense
Proportionate share of plan pension expense.... . $ (1,750) $ 44,266 $ 16,280 $ 2,546
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... (3,064) (1,274) 10,112 3,186
Total Employer Pension Expense . $ 4,814) $ 42,992 3 26,392 $ 5,732
Contributions
Statutory required contribution................c..ooeeeeerieniniinn. $ 3,071 $ 31,677 $ 15,481 $ 967
Contribution in relation to statutory required contribution..... (3,071) (31,677) (15,481) (967)
Contribution deficiency/(excess).............ccoccoee i, $ - % - 3% - $ -
Contributions as a percentage of covered payroll............... 9.78% 15.95% 18.46% 0.85%
Deferred Qutflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019 . $ (3,469) $ 8938 §$ 13,869 $ 3,773
June 30, 2020.. (3,459) 8,664 13,772 3,757
June 30, 2021 4,193) 608 11,026 279
JUNE B0, 2022 e (4,263) (4,980) (687) 1,398
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXPense..........cc...vveuiviinies evveennnieen $ (15,384) $ 13,230 $ 37,980 $ 9,207
Discount Rate Sensitivity
1% decrease (6.50%). (18,533) $ 466,875 $ 171,760 § 26,841
Current discount rate (7.50%)...............cccoooiiin e $ (15,094) $ 380,399 $ 139,940 § 21,871
1% increase (8.50%)... ... ...uevvuuriiie i e e e $ (12,206) $ 307,487 $ 113,122 $ 17,678
Covered Payroll... . $ 31,394 $ 198,543 $ 83,875 $ 113,682
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2017

Ayer-Shirley
Regional
School District

Totals

Net Pension Liability

1,416,876,555

1,419,184,751

4,785,871

135,657,111

40,343,902

180,786,884

7,247,514

38,547,705

40,343,902

86,139,121

165,494,735

165,494,735

112,017,087

(115,426,815)

(3,409,728)

24.79%

38,097,737
37,083,503
21,398,919
(1,932,396)

94,647,763

Beginning net pension liability.............................. $ 4,668,086
Ending net pension liability.....................cc.oco $ 4,178,529
Deferred Outflows of Resources
Differences between expected and actual experience......... $ 14,091
Changes of assumptions.............ccccoviii e ee cen e 399,418
Changes in proportion and differences between
employer contributions and proportionate
share of contributions................ccoovi i 186,529
Total Deferred Outflows of Resources................cc.eeen .. $ 600,038
Deferred Inflows of Resources
Differences between expected and actual experience......... $ 21,339
Net difference between projected and actual
investment earnings on pension plan investments.......... 113,497
Changes in proportion and differences between
employer contributions and proportionate
share of contributions................ccccoevviiiiiiiee e 674,957
Total Deferred Inflows of Resources............ccc.oo e $ 809,793
Pension Expense
Proportionate share of plan pension expense.... . $ 486,246
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... (125,594)
Total Employer Pension Expense . % 360,652
Contributions
Statutory required contribution................cooooeiiiii i $ 419,892
Contribution in relation to statutory required contribution... .. (419,892)
Contribution deficiency/(excess)............ocovviiieiiinieininnns $ -
Contributions as a percentage of covered payrall............... 11.76%
Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2019 (13,422)
June 30, 2020.. (16,407)
June 30, 2021 . (101,156)
June 30, 2022...... oot (78,770)
Total Deferred Outflows/(Inflows) Recognized in
Future Pension Expense.............coooveveiineiiiien e $ (209,755)
Discount Rate Sensitivity
1% decrease (6.50%). . $ 5,128,453
Current discount rate (7.50%).............ccccoeiiiii i $ 4,178,529
1% increase (8.50%).........vvvieeeeverieee e e e $ 3,377,626
Covered Payroll... . $ 3,569,897

See notes to schedule of employer allocations and schedule
of pension amounts by employer.
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1,741,812,266
1,419,184,751
1,147,166,823

451,777,105

(Concluded)
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Notes to Schedule of Employer Allocations
and Schedule of Pension Amounts by Emplover Year Ended December 31, 2017

NOTE | — Schedule of Employer Allocations

Governmental Accounting Standards Board (GASB) Statement #68 requires employers participating in a cost-
sharing pension plan to recognize pension liabilities as employees provide services to the government and earn
their pension benefits. Employers participating in cost-sharing plans are required to recognize their proportionate
share of the plan’s collective pension amounts for all benefits provided through the plan including the net pension
liability, deferred outflows of resources, deferred inflows of resources, pension expense, and contributions.

GASB Statement #68 requires the allocation of the collective pension amounts be consistent with the manner in
which contributions to the plan are determined. As permissible under GASB Statement #68, The Schedule of
Employer Allocations is used to demonstrate the allocation of Middlesex County Retirement System’s collective
pension amounts.

Massachusetts General Law (MGL) Chapter 32 Section 22 Paragraph 7c dictates that Massachusetts cost
sharing defined benefit pension plans allocate the annual required pension fund appropriation to employer units
based on their proportionate share of the aggregate of the annual rates of regular compensation of all members in
service of the system. The Public Employee Retirement Administration Commission (PERAC) approves each
system’s proportionate share of the annual required contribution. PERAC can accept alternative allocation
methodologies and as such the System has elected to use an actuarial based allocation methodology.
Accordingly, the each member unit’s proportionate share of the total pension liability has been calculated based
on each member unit’s actual current employees, retirees and inactive participants. Each member’s share of the
System’s net position at year end is calculated by starting with the balance carried forward from the prior year.
Each member unit is then credited with the actual required contribution received during the year along with any
excess contributions received. Each member unit’'s share is reduced by the actual payment made to their specific
retirees. Net investment income is allocated based on each member’s money-weighted rate of return. All other
shared expenses are allocated based the proportionate share of the total pension liability. The difference
between the total pension liability and the net position is reported as the net pension liability.

The County of Middlesex was abolished on July 11, 1997, pursuant to Chapter 48 of the Acts of 1997. This Act
required that active employees of Middlesex County and Hospital be transferred to the Commonwealth. The
legislation required that County and Hospital retirees and beneficiaries remain with the County Retirement
System. The Commonwealth provided a mechanism, in the legislation, that fully funded the actuarially
determined liability of those retirees. At December 31, 2017, the remaining liabilities for Middlesex County and
the Middlesex Hospital retirees and beneficiaries were actuarially determined and are separately identified in the
System’s funding schedule. No assets have been allocated to cover the remaining liability and therefore the
liability has been allocated to the remaining member units.

The current employees, retirees, beneficiaries and inactive participants of the Middlesex County Retirement
System have been identified and their total pension liability has been actuarially determined. For transparency
purposes, the System has historically paid a contribution as an employer to itself. However with the
implementation of GASB 67 & 68 the net pension liability is allocated to each member unit.

When a member unit accepts an Early Retirement Incentive Program (E.R.I. or ERIP), PERAC completes an
analysis of the costs and liabilities attributable to the additional benefits payable in accordance with the ERIP.

The accrued liability for the members who accept the ERIP as retirees including the ERIP less the accrued liability
for the members as active employees excluding the ERIP represents the increase in accrued liability due to the
ERIP. The net increase is amortized for each member unit accepting the ERIP, and is separately identified in the
system’s funding schedule. The 2002 ERIP amortization is straight line ending in fiscal 2019. The 2003 ERIP

Middlesex County Retirement System 48 Audit of Specific Elements, Accounts and Items
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Notes to Schedule of Employer Allocations
and Schedule of Pension Amounts by Emplover Year Ended December 31, 2017

amortization is straight line ending in fiscal 2020. The 2010 ERIP amortization is straight line ending in fiscal
2022.

NOTE Il — Schedule of Pension Amounts by Employer

The Schedule of Pension Amounts by Employer presents the net pension liability, the various categories of
deferred outflows of resources and deferred inflows of resources, contributions and pension expense for all
participating employers including differences between expected and actual economic experience; differences

between projected and actual investment earnings, net; and changes of assumptions.

Changes in Assumptions

The following assumption changes were reflected in the January 1, 2018 actuarial valuation:
 The mortality tables for healthy participants were changed from the RP-2000 Employee and Healthy
Annuitant Mortality Tables projected generationally using Scale BB2D from 2009 to the RP-2014 Blue
Collar Employee and Healthy Annuitant Mortality Tables projected generationally using Scale MP-2017.
+ The mortality tables for disabled participants were changed from the RP-2000 Healthy Annuitant Mortality
Table projected generationally using Scale BB2D from 2015 to the RP-2014 Blue Collar Healthy
Annuitant Mortality Table set forward 1 year projected generationally using Scale MP-2017.

¢ The long-term salary increase assumption was lowered by 0.25%, to 4.00% for Group 1 participants,
4.25% for Group 2 participants, and 4.50% for Group 4 participants.

* The investment rate of return assumption was reduced from 7.75% to 7.50%.
+ The inflation rate was reduced to 3.25% from the previous rate of 3.50%.

Changes in Plan Provisions

None.
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Independent Auditor’s Report

To the Honorable Middlesex County Retirement Board
Middlesex County Retirement System
Billerica, Massachusetts

Report on the Financial Statements

We have audited the accompanying financial statements of Middlesex County Retirement System (MCRS) as of
and for the year ended December 31, 2016, and the related notes to the financial statements, which collectively
comprise the Middlesex County Retirement System'’s financial statements as listed in the table of contents.

Management’s Responsibility for the Financial Statements

Management is responsible for the preparation and fair presentation of these financial statements in accordance
with accounting principles generally accepted in the United States of America; this includes the design,
implementation, and maintenance of internal control relevant to the preparation and fair presentation of financial
statements that are free from material misstatement, whether due to fraud or error.

Auditor’s Responsibility

Our responsibility is to express an opinion on these financial statements based on our audit. We conducted our
audit in accordance with auditing standards generally accepted in the United States of America and the standards
applicable to financial audits contained in Government Auditing Standards, issued by the Comptroller General of
the United States. Those standards require that we plan and perform the audit to obtain reasonable assurance
about whether the financial statements are free from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
financial statements. The procedures selected depend on the auditor’'s judgment, including the assessment of the
risks of material misstatement of the financial statements, whether due to fraud or error. In making those risk
assessments, the auditor considers internal control relevant to the entity’s preparation and fair presentation of the
financial statements in order to design audit procedures that are appropriate in the circumstances, but not for the
purpose of expressing an opinion on the effectiveness of the entity’s internal control. Accordingly, we express no
such opinion. An audit also includes evaluating the appropriateness of accounting policies used and the
reasonableness of significant accounting estimates made by management, as well as evaluating the overall
presentation of the financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit
opinion.
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Opinion

In our opinion, the financial statements referred to above present fairly, in all material respects, the financial
position of the Middlesex County Retirement System as of December 31, 2016, and the results of its operations
and changes in its financial position for the year then ended in accordance with accounting principles generally
accepted in the United States of America.

Other Matters
Required Supplementary Information

Accounting principles generally accepted in the United States of America require that the management’s
discussion and analysis; the Schedule of Changes in the Net Pension Liability and Related Ratios; the Schedule
of Contributions; and the Schedule of Investment Return be presented to supplement the financial statements.
Such information, although not a part of the financial statements, is required by the Governmental Accounting
Standards Board who considers it to be an essential part of financial reporting for placing the financial statements
in an appropriate operational, economic, or historical context. Ve have applied certain limited procedures to the
required supplementary information in accordance with auditing standards generally accepted in the United
States of America, which consisted of inquiries of management about the methods of preparing the information
and comparing the information for consistency with management’s responses to our inquiries, the financial
statements, and other knowledge we obtained during our audit of the financial statements. VWe do not express an
opinion or provide any assurance on the information because the limited procedures do not provide us with
sufficient evidence to express an opinion or provide any assurance.

Other Reporting Required by Government Auditing Standards

In accordance with Government Auditing Standards, we have also issued our report dated June 30, 2017, on our
consideration of the Middlesex County Retirement System’s internal control over financial reporting and on our
tests of its compliance with certain provisions of laws, regulations, contracts, grant agreements and other matters.
The purpose of that report is to describe the scope of our testing of internal control over financial reporting and
compliance and the results of that testing, and not to provide an opinion on the internal control over financial
reporting or on compliance. That report is an integral part of an audit performed in accordance with Government
Auditing Standards in considering the Middlesex County Retirement System’s internal control over financial
reporting and compliance.

Restriction on Use
This report is intended solely for the information and use of the Middlesex County Retirement System, the Public

Employee Retirement Administration Commission and all member units and is not intended to be and should not
be used by anyone other than these specified parties.

bl o

June 30, 2017
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Management’s Discussion and Analysis

As management of the Middlesex County Retirement System, we offer readers of these financial statements this
narrative overview and analysis of the financial activities for the year ended December 31, 2016. The System
complies with financial reporting requirements issued by the Governmental Accounting Standards Board (GASB).

The GASB is the authoritative standard setting body that provides guidance on how to prepare financial
statements in conformity with generally accepted accounting principles (GAAP). Users of these financial
statements rely on the GASB to establish consistent reporting standards for all governments in the United States.
This consistent application is the only way users can assess the financial condition of a public retirement system
compared to others.

Financial Highlights

e The System’s assets exceeded its liabilities at the close of the most recent year by $1.2 billion (net
position).

e The System’s net position increased by $77.9 million for the year ended December 31, 2016.

e Total investment income was $80.7 million; investment expenses were $5.8 million; and net investment
income was $74.9 million.

e Total contributions were $161.4 million, primarily consisting of $107.1 million from employers, $47.1 from
members and $7.2 million from other retirement systems for their share of retiree pension payments.

* Retirement benefits and refunds were $150.6 million and transfers of member deductions amounted to
$4.3 million.

¢ Depreciation, administrative and building expenses were $3.5 million.

* The Total Pension Liability is $2.6 billion as of December 31, 2016, while the Net Pension Liability is $1.4
billion.

+ The Plan fiduciary net position as a percentage of the total pension liability is 45.49%.

Overview of the Financial Statements

This discussion and analysis is intended to serve as an introduction to the System fiduciary financial statements.
These fiduciary financial statements comprise of four components: 1) management’s discussion and analysis, 2)
fiduciary financial statements, 3) notes to the financial statements and 4) required supplementary information.
Fiduciary Financial Statements

The statement of net position presents information on all assets and deferred outflows less deferred inflows and
liabilities with the difference reported as net position. Over time, increases or decreases in net position may serve
as a useful indicator of whether the financial position is improving or deteriorating.

The statement of changes in fiduciary net position presents information showing how the system’s net position
changed during the most recent year. All changes in net position are reported as soon as the underlying event
giving rise to the change occurs, regardiess of the timing of related cash flows. Thus, additions and deductions
are reported in this statement for some items that will only result in cash flows in future periods.

Notes to the financial statements

The notes provide additional information that is essential to a full understanding of the data provided in the

fiduciary financial statements.

Middlesex County Retirement System 4 Management’s Discussion and Analysis
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Required Supplementary Information

Accounting principles generally accepted in the United States of America require that the Schedule of Changes in
the Net Pension Liability and Related Ratios; the Schedule of Contributions; and the Schedule of Investment
Return be presented to supplement the financial statements. Such information, although not a part of the
financial statements, is required by the Governmental Accounting Standards Board who considers it to be an
essential part of financial reporting for placing the financial statements in an appropriate operational, economic, or
historical context.

Financial Analysis

As noted earlier, net position may serve over time as a useful indicator of the System’s financial position. The
System’s net position exceeded liabilities by $1.2 billion at the close of 2016.

The assets accumulated are held to provide pension benefits for qualified retirees along with active and inactive
employees of the member units. At year end the system’s net position include investments of $1.1 billion, cash of
$69.3 million and current accounts receivable of $7.4 million. The system also had capital assets, net of
accumulated depreciation of $5.6 million at year-end primarily consisting of land, an office building, and building
improvements.

In 2016 the System'’s contributions were $161.4 million while deductions were $158.4 million which resulted in a
current surplus of $3.0 million. In 2015 the System’s contributions were $148.7 million while deductions were
$145.6 million which resulted in a prior year surplus of $3.1 million. Therefore for these two years the System
was able to sustain operations independent of investment income.

The primary change in net position over the prior year relates to each year's investment performance. Net
investment income was $74.9 million and $7.8 million in 2016 and 2015 respectively. The annual money weighted
rate of return was 7.35% and 0.61% in 2016 and 2015 respectively. The system’s investment policy is designed
to achieve a long-term rate of return of 7.75% and fluctuation in annual investment returns is expected.

The following tables present summarized financial information for the past two years.

Condensed Statement of Fiduciary Net Position

2016 2015
Assets:
Cash.......coooi i B 69,317,187 $ 48,386,377
Investments... ... 1,100,286,524 1,045,843,118
Receivables.................o 7,408,840 4,685,100
Prepaidassets..............ooo i - 61,415
Capital assets, net of accumulated depreciation... .... 5,625,313 5,646,331
Total assets.......ccceeeiiiiiiiiiin 1,182,637,864 1,104,622,341
Liabilities:
Accounts payable....................o 129,806 121,604
Other... ..o 87,864 17,840
Total liabilities..........cccevveiiiiiiii e 217,670 139,444
Net Position Restricted for Pensions...................... $ 1,182,420,194 1,104,482,897
Middlesex County Retirement System 5 Management’s Discussion and Analysis
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Condensed Statement of Changes in Fiduciary Net Position

2016 2015
Additions:
Contributions:
Member contributions.................................... 3% 47,097,081 % 45,941,291
Employer contributions... ... 107,096,707 99,820,481
Other contributions... .................................... 7,191,133 2,954 865
Total contributions................c..coooo oo 161,384,921 148,716,637
Net investment income (loss):
Total investment income (l0ss)........................ 80,720,725 13,362,645
Less, investment expenses.................... (5,803,179) (5,545,390)
Net investment income (l0sS)...................... .. 74,917,546 7,817,255
Total additions..........ccceiiveiiiinnnnns 236,302,467 156,533,892
Deductions:
Administration... ... 3,062,521 2,824,804
Retirement benefits, refunds and transfers......... ... 154,904,388 142,321,498
Building operations and maintenance.................... 235,667 302,773
Depreciation... ... ... 162,594 162,594
Total deductions...........ccooveenininnnenn. 158,365,170 145,611,669
Net increase (decrease) in fiduciary net position... ... 77,937,297 10,922,223
Fiduciary net position at beginning of year......... 1,104,482,897 1,093,560,674
Fiduciary net position at end of year.................. $ 1,182,420,194 $ 1,104,482,897

Requests for Information

This financial report is designed to provide a general overview of the System’s finances for all those with an
interest in the System’s finances. Questions concerning any of the information provided in this report or requests
for additional financial information should be addressed to the System’s Chief Administrative Officer, 25 Linnell
Circle, Billerica, Massachusetts 01865.

Middlesex County Retirement System 6 Management’s Discussion and Analysis
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STATEMENT OF FIDUCIARY NET POSITION

DECEMBER 31, 2016

Assets

Cash... ..o

Investments:
PRIT funds............ ..

Pooled alternative investments...........................
Pooled real estate funds....................... ... ...

Total investments................. ... ...

Receivables:

Member deductions... ...
Members contributions......................
Member make-up payments and redeposits... ... .
Reimbursements from other systems..................
Pension fund appropriations... ... ...............cc. oo
Other... o e

Total receivables... ...
Capital assets, net of accumulated depreciation... ....

Totalassets............ ... ...

Liabilities

Accounts payable... ... ...
Other... o e

Total liabilities... ...

Net Position Restricted for Pensions

See notes to financial statements.
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§__ 69,317,187

1,088,943,336
6,055,547
5,287,641
1,100,286,524
2,539,358
3,816

142,330
3,896,021
71,673
755,642
7,408,840
5,625,313

1,182,637,864

129,806
87,864

217,670

§_1,182,420.194
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STATEMENT OF CHANGES IN FIDUCIARY NET POSITION

FOR THE YEAR ENDED DECEMBER 31, 2016

Additions:
Contributions:
Member contributions... ..........

Total contributions... ... ...

Net investment income (loss):

Investment income... ... ...
Less, investment expenses... ..o
Net investment income (I0SS)... ... .......oo i

Total additions... ...

Deductions:
Administration......... ...

Member contributions - transfers to other systems......................
Retirement benefits - 3(8)c payments to other systems................
Retirement benefits and refunds... ... ...
Building operations and maintenance... ......... ..o oo oo
Depreciation... ... ..o
Total deductions... ... ..o

Net increase (decrease) in fiduciary net position... ... ..................... ..

Fiduciary net position at beginningof year........................ L

Fiduciary net positionatend ofyear... ....................oc

See notes to financial statements.
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e B 42,015,296
Member contributions - transfers from other systems.................
Retirement benefits - 3(8)c contributions from other systems... ...
Members' makeup payments and redeposits............................
Workers compensation settlements..................... o
Employer - federal grant contributions............................
Employer contributions... ... ... ...

4,255,620
7,191,133
826,165
29,000
35,496
107,032,211

161,384,921

80,720,725
(6,803,179)
74,917,546

236,302,467

3,062,521
4,268,570
11,554,903
139,080,915
235,667
162,594

158,365,170
77,937,297
1,104,482,897

§ __1,182420,194
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Notes to Financial Statements Year Ended December 31, 2016

NOTE 1 — PLAN DESCRIPTION

The Middlesex County Retirement System is a multiple-employer, cost-sharing, contributory defined benefit
pension plan covering all employees of the governmental member units deemed eligible by the Middlesex County
Retirement Board (the Board), with the exception of school department employees who serve in a teaching
capacity. The pensions of such school employees are administered by the Commonwealth of Massachusetts’
Teachers Retirement System. Membership in the System is mandatory immediately upon the commencement of
employment for all permanent employees working a minimum of 20 hours per week. As of January 1, 2016, the
System had 71 participating employers.

Instituted in 1937, the System is a member of the Massachusetts Contributory Retirement System and is
governed by Chapter 32 of the Massachusetts General Laws. Membership in the Plan is mandatory immediately
upon the commencement of employment for all permanent, full-time employees.

Massachusetts contributory retirement system benefits are, with certain exceptions, uniform from system to
system. The System provides for retirement allowance benefits up to a maximum of 80% of a member's highest
three-year average annual rate of regular compensation for those hired prior to April 2, 2012 and the highest five-
year average for members hired after that date. Benefit payments are based upon a member's age, length of
creditable service, level of compensation, and group classification.

Members become vested after ten years of creditable service. A superannuation retirement allowance may be
received upon the completion of 20 years of service or upon reaching the age of 55 with 10 years of service.
Normal retirement for most employees occurs at age 65 (except for certain hazardous duty and public safety
positions, whose normal retirement is at age 55).

A retirement allowance consists of two parts: an annuity and a pension. A member's accumulated total
deductions and the interest they generate constitute the annuity. The differential between the total retirement
benefit and the annuity is the pension.

Active members contribute between 5% and 11% of their gross regular compensation. The percentage rate is
keyed to the date upon which an employee's membership commences. These deductions are deposited in the
Annuity Savings Fund and earn interest at a rate determined by the Public Employee Retirement Administration
Commission’s (PERAC) actuary. When a member's retirement becomes effective, his/her deductions and related
interest are transferred to the Annuity Reserve Fund. Any cost-of-living adjustments granted between 1981 and
1997 and any increase in other benefits imposed by the Commonwealth of Massachusetts’ state law during those
years are borne by the Commonwealth and are deposited into the Pension Fund. Cost-of-living adjustments
granted after 1997 must be approved by the System and all costs are borne by the System.

The pension portion of any retirement benefit is paid from the Pension Fund. The governmental unit employing
the member must annually appropriate and contribute the amount of current-year pension assessment.

Administrative expenses, which were previously appropriated from the governmental entities whose employees
are members of the system, are now paid from investment income.

Members who become permanently and totally disabled for further duty may be eligible to receive a disability
retirement allowance. The amount of benefits to be received in such cases is dependent on several factors,
including whether or not the disability is work related, the member's age, years of creditable service, level of
compensation, veterans' status and group classification.

Survivor benefits are extended to eligible beneficiaries of members whose death occurs prior to or following
retirement.

Middlesex County Retirement System 9 Financial Statements
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Notes to Financial Statements Year Ended December 31, 2016

NOTE 2 - SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

The accompanying financial statements of the Middlesex County Retirement System have been prepared in
accordance with accounting principles generally accepted in the United States of America (GAAP). The
Governmental Accounting Standards Board (GASB) is the recognized standard-setting body for establishing
governmental accounting and financial reporting principles.

MCRS is a special-purpose government engaged only in fiduciary activities. Accordingly, the financial statements
are reported using the flow of economic resources measurement focus and use the accrual basis of accounting.
Under this method, additions are recorded when earned and deductions are recorded when the liabilities are
incurred.

Cash and Investments

Cash and cash equivalents are considered to be cash on hand, demand deposits and short-term investments with
an original maturity of three months or less from the date of acquisition. Investments are carried at fair value. The
fair values were determined by the closing price for those securities traded on national stock exchanges and at
the average bid-and-asked quotation for those securities traded in the over-the-counter market. The fair value of
private equities are based on management’s valuation of estimates and assumptions from information and
representations provided by the respective general partners, in the absence of readily ascertainable market
values. Real estate assets are reported at fair value utilizing an income approach to valuation along with
independent appraisals and estimates by management.

Fair Value Measurements

The System reports required types of financial instruments in accordance with the fair value standards. These
standards require an entity to maximize the use of observable inputs (such as quoted prices in active markets)
and minimize the use of unobservable inputs (such as appraisals or valuation techniques) to determine fair value.
Fair value standards also require the government to classify these financial instruments into a three-level
hierarchy, based on the priority of inputs to the valuation technique or in accordance with net asset value practical
expedient rules, which allow for either Level 2 or Level 3 depending on lock up and notice periods associated with
the underlying funds.

Instruments measured and reported at fair value are classified and disclosed in one of the following categories:

Level 1 — Quoted prices are available in active markets for identical instruments as of the reporting date.
Instruments, which are generally included in this category, include actively traded equity and debt securities, U.S.
government obligations, and mutual funds with quoted market prices in active markets.

Level 2 — Pricing inputs are other than quoted in active markets, which are either directly or indirectly observable
as of the reporting date, and fair value is determined through the use of models or other valuation methodologies.
Certain fixed income securities, primarily corporate bonds, are classified as Level 2 because fair values are
estimated using pricing models, matrix pricing, or discounted cash flows.

Level 3 — Pricing inputs are unobservable for the instrument and include situations where there is little, if any,
market activity for the instrument. The inputs into the determination of fair value require significant management
judgment or estimation.

In some instances the inputs used to measure fair value may fall into different levels of the fair value hierarchy
and is based on the lowest level of input that is significant to the fair value measurement.
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Notes to Financial Statements Year Ended December 31, 2016

Market price is affected by a number of factors, including the type of instrument and the characteristics specific to
the instrument. Instruments with readily available active quoted prices generally will have a higher degree of
market price observability and a lesser degree of judgment used in measuring fair value. It is reasonably possible
that change in values of these instruments will occur in the near term and that such changes could materially
affect amounts reported in these financial statements. For more information on the fair value of the System’s
financial instruments, see Note 5 — Cash and Investments.

Accounts Receivable

Accounts receivable consist of member deductions, pension fund appropriations, and other miscellaneous
reimbursements. These receivables are considered 100% collectible and therefore do not report an allowance for
uncollectibles.

Deferred Outflows/Inflows of Resources

In addition to assets, the statement of fiduciary net position will sometimes report a separate section for deferred
outflows of resources. This separate financial statement element, deferred outflows of resources, represents a
consumption of fiduciary net position that applies to a future period(s) and so will not be recognized as an outflow
of resources (deduction) until then. The MCRS did not have any items that qualify for reporting in this category.

In addition to liabilities, the statement of fiduciary net position will sometimes report a separate section for
deferred inflows of resources. This separate financial statement element, deferred inflows of resources,
represents an acquisition of net position that applies to a future period(s) and so will not be recognized as an
inflow of resources (addition) until that time. The MCRS did not have any items that qualify for reporting in this
category.

NOTE 3 — PLAN ADMINISTRATION

The System is administered by a five-person Board of Retirement consisting of a first member, who shall serve as
Chairman/Treasurer, who shall be appointed by the other four members, a second member elected by the
Advisory Council consisting of representatives from the member units, a third and fourth member who shall be
elected by the members in or retired from the service of such system, and a fifth member who shall be chosen by
the other four members.

Chairman Thomas F. Gibson Term Expires: 12/31/2020
Advisory Council Member Brian P. Curtin Term Expires: 12/31/2018
Elected Member John Brown Term Expires: 12/31/2017
Elected Member Joseph W. Kearns Term Expires: 12/31/2019
Appointed Member Robert W. Healy Term Expires: 12/17/2020

Board members are required to meet at least once a month. The Board must keep a record of all of its
proceedings. The Board must annually submit to the appropriate authority an estimate of the expenses of
administration and cost of operation of the System. The Board must annually file a financial statement of
condition for the System with the Executive Director of PERAC.

The investment of the System’s funds is the responsibility of the Board. All retirement allowances must be
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Notes to Financial Statements

Year Ended December 31, 2016

approved by the Retirement Board. The PERAC Actuary performs verification prior to payment, unless the
System has obtained a waiver for superannuation calculations allowing them to bypass this requirement. All
expenses incurred by the System must be approved by a majority vote of the Board. Payments shall be made
only upon vouchers signed by three persons designated by the Board.

The following retirement board members and employees are bonded by an authorized agent representing a
company licensed to do business in Massachusetts as follows:

Treasurer-Custodian: )
Ex-Cfficio Member: )
Elected Members: )
Appointed Members: )
Staff Employees: )

NOTE 4 — OFFICE BUILDING

$10,000,000 Fiduciary
RLI Insurance Company

$1,000,000 Fidelity
National Union Fire Insurance

The MCRS owns an office building that was purchased as an investment and for the administrative offices of the
System. The building is a two story, 1986-built office building consisting of 62,307 square feet of net rentable
area. The property is situated on a 4.23 acre site in Billerica, Middlesex County, Massachusetts

NOTE 5 — CASH AND INVESTMENTS

Custodial Credit Risk - Deposits

At December 31, 2016, the carrying amount of the System’s deposits totaled $49,956,765, and the bank balance
totaled $51,545,308, all of which was covered by Federal Depository Insurance.

Investments
The System’s investments are as follows:

Other Investments

PRIT PooledFunds.......................... %
Money Market Mutual Funds................
Pooled Alternative Investments.............
Pooled Real Estate Funds....................

Total Investments....

1,088,043,336
19,360,422
6,055,547
5,287,641

————

§ 1119646046

Approximately 97% of the Retirement System’s investments are in Pension Reserve Investment Trust (PRIT).
This investment pool was established by the Treasurer of the Commonwealth of Massachusetts, who serves as
Trustee. PRIT is administered by the Pension Reserves Investment Management Board. The fair values of the
positions in each investment Pool are the same as the value of each Pool’s shares. The Administration does not
have the ability to control any of the investment decisions relative to its funds in PRIT.

Approximately 1% of the System’s funds are invested in pooled alternative investments and pooled real estate
funds. The market values of assets in those funds are based on the quoted values obtained from each pool.

Middlesex County Retirement System
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Notes to Financial Statements Year Ended December 31, 2016

Approximately 2% of the System’s funds are invested in money market mutual funds. The market values of
assets in those funds are valued using prices quoted in active markets for those securities.

The Administration’s annual money-weighted rate of return on pension plan investments was 7.35%. The
money—weighted rate of return expresses investment performance, net of pension plan investment expense,
adjusted for the changing amounts actually invested, measured monthly.

Fair Market Value of Investments

The retiree pension defined benefit plan holds significant amounts of investments that are measured at fair value
on a recurring basis. Because investing is a key part of the plan’s activities, the plan shows greater
disaggregation in its disclosures. The plan chooses a tabular format for disclosing the levels within the fair value
hierarchy.

The System categorizes its fair value measurements within the fair value hierarchy established by generally
accepted accounting principles.

The System has the following recurring fair value measurements as of December 31, 2016:

Fair Value Measurements Using

Quoted

Prices in

Active Significant

Markets for Other Significant
Identical Observable Unobservable
Assets Inputs Inputs
Investment Type 12/31/2016 (Level 1) (Level 2) (Level 3)

Investments by fair value level.................c.coiiiiins
Other Investments
Money Market Mutual Funds..................cco o . $ 19,360,422 $ 19,360,422 $ - $ -
Pooled Alternative Investments.. 6,055,547 - - 6,055,547
Pooled Real Estate Funds.....................cco oo i 5,287,641 - - 5,287,641
Total Investments by fair value level......................coccooe e 30,703,610 $ 19,360,422 $ - $ 11,343,188

Investments measured at the net asset value (NAV)..............
PRIT Investments. .. ... i e, 1,088,943,336

Total Investments............cc.cco i $ O 1,119,646,946

Money Market Mutual Funds in Level 1 of the fair value hierarchy are valued using prices quoted in active
markets for those securities. Pooled Alternative Investments and Pooled Real Estate Funds classified in level 3
are valued using either a discounted cash flow or market comparable company’s technique.

PRIT Investments are valued using the net asset value (NAV) method. This investment pool was established by
the Treasurer of the Commonwealth of Massachusetts, who serves as Trustee. PRIT is administered by the
Pension Reserves Investment Management Board (PRIM). The fair values of the positions in each investment
Pool are the same as the value of each Pool’'s shares. The System does not have the ability to control any of the
investment decisions relative to its funds in PRIT.
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Notes to Financial Statements Year Ended December 31, 2016

NOTE 6 — CAPITAL ASSETS
Capital assets are depreciated on a straight-line basis. The estimated useful lives of capital assets are as follows:

Estimated
Useful
Life
Capital Asset Type (in years)

Building.........oooooiii 40
Building improvements............................. 40
Ford Pick-up truck with plow..................... 5

Capital asset activity for the year ended December 31, 2016, was as follows:

Beginning Ending
Balance Increases Decreases Balance
Capital assets not being depreciated:
Land.....cooooveeeiiiineeeens ... $ 672,657 $ - 3 - 3 672,657
Construction in progress 587,994 141,576 - 729,570
Total capital assets not being depreciated....... 1,260,651 141,576 - 1,402,227
Capital assets being depreciated:
BUIIAINGS. ... 5,417,136 - - 5,417,136
Building improvements...............c.ooiiiiii 1,086,623 - - 1,086,623
Ford Pick-up truck with plow.........................ee 19,603 - - 19,603
Total capital assets being depreciated............ 6,523,362 - - 6,523,362
Less accumulated depreciation for:
BUIldings. ... (1,764,926) (135,428) - (1,900,354)
Building improvements...............c..cooii (353,153) (27,166) - (380,319)
Ford Pick-up truck with plow..................co.ooeee (19,603) - - (19,603)
Total accumulated depreciation..................... (2,137,682) (162,594) - (2,300,276)
Total capital assets being depreciated, net.................. 4,385,680 (162,594) - 4,223,086
Total capital assets, net..............ccoeovviviiiiiiiiiininns $ 5646331 $ (21,018) $ - 3 5,625,313

NOTE 7 — MEMBERSHIP

The following table represents the System’s membership at December 31, 2016:

ACtiVE MEMDbEIS. .. ..o 9,997
Inactive MemMbers. .. ... 2,317
Disabled MEMDEIS. .. ... ..o e e e 437
Retirees and beneficiaries currently receiving benefits............................ 4,957
TOtal. .. o e 17,708
Middlesex County Retirement System 14 Financial Statements
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NOTE 8 - ACTUARIAL VALUATION

Components of the net pension liability as of December 31, 2016, were as follows:

Total pension liability.............

The pension plan's fiduciary net position............................

The net pension liability.........

........................................ $ 2,599,296,751
1,182,420,194

......................................... $ 1,416,876,557

The pension plan's fiduciary net position as a percentage

of the total pension liability....

The total pension liability was determined by an actuarial valuation as of January 1, 2016, using the following
actuarial assumptions, applied to all periods included in the measurement that was updated to December 31,

2016:
Valuationdate.........................oo

Actuarial cost method...............................

Amortization method.............................

Remaining amortization period....................

Asset valuation method.............................

Inflationrate......................co

Projected salary increases.........................

Cost of living adjustments..........................

Rates of retirement.........................

Rates of disability.......................ooo

Mortality Rates:
Pre-Retirement.........................

Post-Retirement.......................
Disabled Retiree.......................

Investment rate of return/Discount rate.........

Middlesex County Retirement System

Middlesex County Retirement System Audit Report

45.49%

January 1, 2016
Entry Age Normal Cost Method.

Prior year's total contribution increased by 6.5% for fiscal 2018
through fiscal 2024, and thereafter the remaining unfunded
liability will be amortized on a 4.0% annual increasing basis;
ERI liability amortized in level payments.

As of July 1, 2016, 3 years remaining for 2002 ERI liability,
4 years remaining for 2003 ERI liability, 6 years remaining
for 2010 ERI liability, and 19 years for remaining unfunded
liability.

The difference between the expected return and the actual
investment return on a market value basis is recognized over
a five year period. Asset value is adjusted as necessary to
be within 20% of the market value.

3.50%

Varies by length of service with ultimate rates of 4.25%
for Group 1, 4.50% for Group 2 and 4.75% for Group 4

3.0% of the first $14,000 of retirement income.

Varies based upon age for general employees, police
and fire employees.

For general employees, it was assumed that 45% of all
disabilities are ordinary (55% are service connected).
For police and fire employees, 10% of all disabilities are
assumed to be ordinary (90% are service connected).

The RP-2000 Employee Mortality Table projected generationally
from 2009 with Scale BB2D.

The RP-2000 Employee Mortality Table projected generationally
from 2009 with Scale BB2D.

The RP-2000 Healthy Annuitant Mortality Table projected
generationally from 2015 with Scale BB2D.

7.75%, net of pension plan investment expense, including inflation
previously 7.875%
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Notes to Financial Statements Year Ended December 31, 2016

Investment policy: The pension plan’s policy in regard to the allocation of invested assets is established by PRIT.
Plan assets are managed on a total return basis with a long-term objective of achieving a fully funded status for
the benefits provided through the pension plan.

The long-term expected rate of return on pension plan investments was determined using a building-block method
in which best-estimate ranges of expected future real rates of return (expected returns, net of pension plan
investment expense and inflation) are developed for each major asset class. These ranges are combined to
produce the long-term expected rate of return by weighting the expected future real rates of return by the target
asset allocation percentage and by adding expected inflation. Best estimates of arithmetic real rates of return for
each major asset class included in the pension plan’s target asset allocation as of January 1, 2016, are
summarized in the following table:

Long-Term Expected  Long-Term Expected

Asset Class Real Rate of Return Asset Allocation
Domesticequity..................coooe i 7.50% 19.50%
International equity................................... 7.83% 16.80%
Emerging markets equity........................... 9.61% 6.90%
Core fixedincome................... 3.75% 12.30%
Value-added fixed income..................... ... 7.26% 8.30%
Private Equity..................o 9.50% 11.10%
Realestate.................. 6.50% 10.00%
Timber/natural resources........................... 6.00% 3.60%
Hedge funds....................cii 6.48% 9.00%
Liquidating portfolios........................o L 6.48% 0.40%
Portfolio completion strategies.................... 6.48% 1.10%
OVerlay... ..o 6.48% 1.00%

100.00%

Discount rate: The discount rate used to measure the total pension liability was 7.75%. The projection of cash
flows used to determine the discount rate assumed plan member contributions will be made at the current
contribution rate and that contributions will be made at rates equal to the actuarially determined contribution rate.
Based on those assumptions, the pension plan’s fiduciary net position was projected to be available to make all
projected future benefit payments of current plan members. Therefore, the long-term expected rate of return on
pension plan investments was applied to all periods of projected benefit payments to determine the total pension
liability.

Sensitivity of the net position liability to changes in the discount rate. The following presents the net position
liability, calculated using the discount rate of 7.75%, as well as what the net position liability would be if it were
calculated using a discount rate that is 1-percentage-point lower (6.75%) or 1-percentage-point higher (8.75%
than the current rate:

Current
1% Decrease Discount 1% Increase
(6.75%) (7.75%) (8.75%)
Middlesex County Retirement System's net
pension liability as of December 31,2016..................... $ 1,711,007,052 $ 1,416,876,557 $ 1,168,296,041

Contributions. Governmental employers are required to pay an annual appropriation as established by PERAC.
The total appropriation includes the amounts to pay the pension portion of each member’s retirement allowance,
an amount to amortize the actuarially determined unfunded liability to zero in accordance with the system’s
funding schedule, and additional appropriations in accordance with adopted early retirement incentive programs.
The pension fund appropriations are allocated amongst employers based on the actuarial valuation.
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NOTE 9 —- TOWN OF ACTON SETTLEMENT

In March of 2011 the Town of Acton and the MCRS reached a settlement regarding a civil suit filed by the Town of
Acton. The Town of Acton sought relief relating to increased assessments due to investment losses incurred by
the System. The MCRS agreed to credit against (i.e. to reduce) Acton's annual assessment by a total credit of
$300,000, which is to be credited, at @ minimum, in installments of $37,500 per year for a period of eight years or
in larger installments until the total credit of $300,000 is paid in full to Acton, whichever is earlier. Without limiting
the foregoing, the MCRS intends to fund the credit through the System's operating budget and will not increase
assessments to members of the System (including Acton) to fund the credit. The Parties agree that Acton shall
receive the credit for each year that Acton is a member of the MCRS so that if Acton ceases to be a member of
the MCRS, any remaining amount of the credit then outstanding will be forfeited. The Parties further agree that
the MCRS may, at its discretion, credit all or a part of this obligation in one year. If the MCRS credits more than
$37,500 in any given year, the remaining years' obligations will be ratably and proportionally reduced. As of
December 31, 2016, the Town of Acton has been credited the full amount of $300,000.

NOTE 10 - DISPUTE WITH THE COMMONWEALTH AND STATE EMPLOYEES RETIREMENT SYSTEM

The County of Middlesex was abolished on July 11, 1997, pursuant to Chapter 48 of the Acts of 1997. This Act
required that active employees of Middlesex County be transferred to the Commonwealth. Therefore the MCRS
was required to transfer the Annuity Savings Fund Balances of these transferred County employees to the State
Employees Retirement System (SERS). This transfer, totaling approximately $18 million, was made during
calendar year 1998.

In December of 1999, the State Legislature enacted Massachusetts General Law, Chapter 34B (Abolition of
County Government). This legislation, among other things, defines the components of determining the overall
surplus or deficit of an abolished County upon transfer to the Commonwealth and how regional retirement
systems will be affected. Sections 8 and 18 addressed how the abolished County’s unfunded liabilities in regional
retirement systems will be paid for. The MCRS believes, as a result of the abolishment of Middlesex County, that
the Commonwealth of Massachusetts owed them $9,501,680 for the Unfunded Liability for retirees of the former
Middlesex County.

The Commonwealth and SERS did not agree with the assertion that the MCRS was owed $9,501,680. As a
result, the MCRS acted to stop 3(8)(c) reimbursements to the State Employees Retirement System and
correspondingly the State System began to intercept all COLA reimbursements which were due the MCRS. In
2012 the MCRS reinstated payments for 3(8)(c) reimbursements to the SERS. The SERS and MCRS are
currently working to determine the amount owed after accounting for the 3(8)(c) reimbursements and COLA
reimbursements which were withheld. It is expected that all amounts except for the $9.5 million will be resolved in
2017. The net amount of these transactions is not considered significant and has not been reported in these
financial statements.
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Notes to Financial Statements Year Ended December 31, 2016

NOTE 11 — IMPLEMENTATION OF GASB PRONOUNCEMENTS
During 2016, the following GASB pronouncements were implemented:

o (GASB Statement #72, Fair Value Measurement and Application. Notes to the basic financial statements
were changed to provide additional disclosure on fair value measurement.

o (GASB Statement #73, Accounting and Financial Reporting for Pensions and Related Assets That Are Not
within the Scope of GASB Statement 68, and Amendments to Certain Provisions of GASB Statements 67

and 68. This pronouncement did not impact the basic financial statements.

» GASB Statement #76, The Hierarchy of Generally Accepted Accounting Principles for State and Local
Governments. This pronouncement did not impact the basic financial statements.

o (GASB Statement #79, Certain External Investment Pools and Poaol Participants. The basic financial
statements and related notes were updated to be in compliance with this pronouncement.

The following GASB pronouncements will be implemented in the future:

« The GASB issued Statement #78, Pensions Provided through Certain Multiple-Employer Defined Benefit
Pension Plans, which is required to be implemented in 2017.

s The GASB issued Statement #82, Pension Issues — an amendment of GASB Statements #67, #68, and
#73, which is required to be implemented in 2018.

Management is currently assessing the impact the implementation of these pronouncements will have on the
basic financial statements.
NOTE 12 —- SUBSEQUENT EVENTS

Management has evaluated subsequent events through June 30, 2017, which is the date the financial statements
were available to be issued.
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SCHEDULE OF CHANGES IN THE NET PENSION LIABILITY
AND RELATED RATIOS

2014 2015 2016

Total pension liability:

SENVICE COSE... ...ttt ittt e e B 52,132,389 §$ 54,217,685 $ 56,386,392

INEIEST... .o 172,094,226 179,703,272 187,359,946

Differences between expected and actual experience................. - - 7,976,453

Changes in assumptions...... ... - - 96,500,754

Benefit payments, including refunds of employee contributions... .. (125,082,678) (134,295,504) (143,428,636)
Net change in total pension liability..........................o 99,143,937 99,625,453 204,794,909
Total pension liability, beginning................coooo i 2,195,732,452 2,294,876,389 2,394,501,842
Total pension liability, ending (@)............cccccoceeeviieiiieee . $ 2,2904.876,389  $ 2,394,501,842 $  2,599,296,751
Plan fiduciary net position:

Member contributions... .. .. % 39,806,980 $ 40,870,163 3 42,841,461

Employer contributions 93,400,946 99,820,481 107,067,707

Net investment income (I0SS)............o oo 74,962,895 7,817,255 74,917,546

Retirement benefits and refunds... ... (125,082,678) (134,295,504) (143,428,635)

Administrative eXpenses... ..o (3,540,884) (3,290,172) (3,460,782)
Net increase (decrease) in fiduciary net position.......................... 79,547,259 10,922,223 77,937,297
Fiduciary net position at beginning of year...................c. oo oo 1,014,013,415 1,093,560,674 1,104,482,897
Fiduciary net positionatend of year(b)................................... $ 1093560674 $ 1,104,482897 $ 1,182,420,194
Net pension liability - ending (@) - (b)........cccovvviiiiiiiiiiiiiine $ 1,201,315715 $ 1,290,018,945 $ 1,416,876,557
Plan fiduciary net position as a percentage of the total

pension Hability... ... e e 47.65% 46.13% 45.49%
Covered-employee payroll...............ccovv v e e 8 415,752,810 $ 432,382,921 $ 439,644,322
Net pension liability as a percentage of covered-employee

PAYTONL. .. ottt et e e e e e e e 288.95% 298.35% 322.28%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those years for
which information is available.

See notes to required supplementary information.
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SCHEDULE OF CONTRIBUTIONS

2014 2015 2016

Actuarially determined contribution....................... $ 92826743 $ 08792642 $ 105,246,797
Contributions in relation to the actuarially

determined contribution............................. 93,400,946 99,820,481 107,067,707

Contribution deficiency (excess)..................... $ (574,203) $ (1,027,839) $ (1,820,910)

Covered-employee payroll................................. $ 415752810 $ 432,382,921 $ 439,644,322
Contributions as a percentage of covered-

employee payroll......................... 22.47% 23.09% 24.35%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those
years for which information is available.

See notes to required supplementary information.
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SCHEDULE OF INVESTMENT RETURN

Annual money-weighted rate of return,

Year net of investment expense

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those
years for which information is available.

The annual money-weighted rate of return has been calculated by
the Pension Reserves Investment Management Board (PRIM).

See notes to required supplementary information.
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Notes to Required Supplementary Information Year Ended December 31, 2016

NOTE A — CHANGES IN THE NET PENSION LIABILITY AND RELATED RATIOS

The Schedule of Changes in the Net Pension Liability and Related Ratios includes the detailed changes in the
system’s total pension liability, changes in the system’s net position, and the ending net pension liability. It also
demonstrates the plan’s net position as a percentage of the total pension liability and the net pension liability as a
percentage of covered payroll.

NOTE B — CONTRIBUTIONS

Governmental employers are required to pay an annual appropriation as established by PERAC. The total
appropriation includes the amounts to pay the pension portion of each member’s retirement allowance, an amount
to amortize the actuarially determined unfunded liability to zero in accordance with the system’s funding schedule,
and additional appropriations in accordance with adopted early retirement incentive programs. The total
appropriations are payable on July 1 and January 1. Employers may choose to pay the entire appropriation in
July at a discounted rate. Accordingly, actual employer contributions may be less than the “total appropriation”.
The pension fund appropriations are allocated amongst employers based on the actuarial valuation results. In
addition, an employer may contribute more than the amount required.

NOTE C — MONEY WEIGHTED RATE OF RETURN
The money weighted rate of return is calculated as the internal rate of return on pension plan investments, net of
pension plan investment expense. A money weighted rate of return expresses investment performance, net of

pension plan investment expense, adjusted for the changing amounts actually invested. Inputs to the money
weighted rate of return calculation are determined monthly.
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Powers & Sullivan, LLC

Certified Public Accountants

100 Quannapowitt Parkway
Suite 101
Wakefield, MA 01880
- T. 781-914-1700
Independent Auditor’s Report ' !
F. 781-914-1701
. . ww.powersandsullivan.c
To the Honorable Middlesex County Retirement Board wpowersandsuivan com
Middlesex County Retirement System

Billerica, Massachusetts

We have audited the accompanying schedule of employer allocations of the Middlesex County Retirement
System (MCRS) as of and for the year ended December 31, 2016, and the related notes. We have also audited
the total for all entities of the rows titled net pension liability, total deferred outflows of resources, total deferred
inflows of resources, total covered payroll, total pension expense and contributions included in the accompanying
schedule of pension amounts by employer of the MCRS Pension Plan as of and for the year ended December 31,
2016, and the related notes.

Management’s Responsibility for the Schedules

Management is responsible for the preparation and fair presentation of these schedules in accordance with
accounting principles generally accepted in the United States of America,; this includes the design,
implementation, and maintenance of internal control relevant to the preparation and fair presentation of the
schedules that are free from material misstatement, whether due to fraud or error.

Auditor’s Responsibility

Our responsibility is to express opinions on the schedule of employer allocations and the specified row totals
included in the schedule of pension amounts by employer based on our audit. We conducted our audit in
accordance with auditing standards generally accepted in the United States of America. Those standards require
that we plan and perform the audit to obtain reasonable assurance about whether the schedule of employer
allocations and specified row totals included in the schedule of pension amounts by employer are free from
material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
schedule of employer allocations and the specified row totals included in the schedule of pension amounts by
employer. The procedures selected depend on the auditor’s judgment, including the assessment of the risks of
material misstatement of the schedule of employer allocations and the specified row totals included in the
schedule of pension amounts by employer, whether due to fraud or error. In making those risk assessments, the
auditor considers internal control relevant to the entity’s preparation and fair presentation of the schedule of
employer allocations and the specified row totals included in the schedule of pension amounts by employer in
order to design audit procedures that are appropriate in the circumstances, but not for the purpose of expressing
an opinion on the effectiveness of the entity’s internal control. Accordingly, we express no such opinion. An audit
also includes evaluating the appropriateness of accounting policies used and the reasonableness of significant
accounting estimates made by management, as well as evaluating the overall presentation of the schedule of
employer allocations and the specified row totals included in the schedule of pension amounts by employer.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit
opinions.
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Opinions

In our opinion, the schedules referred to above present fairly, in all material respects, the employer allocations and total
for all rows titled net pension liability, total deferred outflows of resources, total deferred inflows of resources, total
covered payroll, total pension expense and contributions for the total of all participating entities for the Middlesex
County Retirement System as of and for the year ended December 31, 2016, in accordance with accounting principles
generally accepted in the United States of America.

Other Matter

We have audited, in accordance with auditing standards generally accepted in the United States of America, the
financial statements of the Middlesex County Retirement System as of and for the year ended December 31, 2016, and
our report thereon, dated June 30, 2017, expressed an unmaodified opinion on those financial statements.

Restriction on Use

This report is intended solely for the information and use of the Middlesex County Retirement System management, the

Middlesex County Retirement System employers and their auditors and is not intended to be and should not be used by
anyone other than these specified parties.

boworidl. ccc

June 30, 2017

26

Middlesex County Retirement System Audit Report 137



SCHEDULE OF EMPLOYER ALLOCATIONS

FOR THE YEAR ENDED DECEMBER 31, 2016

Share of Percent of
Net Pension Total Net
Employer Liability Pension Liability
Middlesex County RetirementBoard.........................o.cooeii 8 - 0.000000%
Middlesex County . - 0.000000%
Middlesex Hospital - 0.000000%
TowWN Of ACTON. ... 45,680,759 3.224047%
Town of Ashby... . e T . 1,387,848 0.097951%
Town of Ashland, 31797911 2.244226%
TOWN OF AYEI. ..o e 17,032,643 1.202126%
Town of Bedford............. 50,282,391 3548819%
Town of Billerica 143,712,635 10.142919%
Town of BOXBOTOUGN. .. ... e 9.977,149 0.704165%
Town of BUMINGEON. .. ..o e 114,929,674 8.111481%
Town of Carlisle 9,988,584 0.704972%
Town of Chelmsford.......................... P e 100,190,226 7.071204%
Town of Dracut................. P, P 57,818,789 4.080722%
Town of Dunstable. 2,199,339 0.155224%
Town of Groton...... . R T 22421400 1582453%
Town of HolliSton. ... 24,188,374 1.707162%
Town of Hopkinton 21332499 1.505600%
Town of HUGSON. ... 62,417,388 4.405281%
Town of LINCOIN.......... 25,563,964 1.804248%
Town of Littleton 23,959,114 1.690981%
Town of North Reading.................ooooi J T 47,493,109 3.351958%
Town of Pepperell......................... F PRSP 16,537,163 1.167156%
Town of Sherborn 10,736,551 0.757762%
Town Of SHIFIEY . ... o 8912285 0.629009%
Town of Stow 10,493,658 0.740619%
Town of Sudbury 56,372,784 3.978666%
Town of Tewksbury., . [EUTT TR I 93491923 6.598452%
Town of TOWNSeNd. ... 9,167,760 0.647040%
Town of Tyngsborough 22745937 1.605358%
Town of Wayland 55,492,666 3.916549%
Town of Westford................ 52,904,581 3.733888%
Town of Weston... P TR 63,418,247 4.475919%
Town of Wilmington 82,103,885 5.794710%
Acton-Boxborough Regional School District. 27434 445 1.936262%
ACLON WaLEr SUPPIY. .. ..o e 3,319,310 0.234270%
Bedford Housing Authority...................coii B PP 312414 0.022049%
Billerica Housing Authority. 1,343,792 0.094842%
Chelmsford Housing Authority 1,193,547 0.084238%
Chelmsford Water District. . . . . . 1,165,154 0.082234%
Dracut HousINg AUtNOMITY. ... e 1,903,315 0.134332%
Dracut Water Supply 2,550,634 0.180018%
East Chelmsford Water District 321,683 0.022704%
East Middlesex Mosquito Control................. s 585,986 0.041358%
Greater Lowell Regional Vocational Technical School District.......................... - 14,939,992 1.054431%
Groton-Dunstable Regional School District................. U 10,353,378 0.730718%
Hudson Housing Authority 1432356 0.101093%
Lincoln-Sudbury Regional SChool DISEAC. ... ....coooii e 8,168,982 0.576549%
Nashoba Valley Technical High School District. ... 3254718 0.229711%
North Chelmsford Water District 707,192 0.049812%
North Middlesex Regional School District 11,779471 0.831369%
Shawsheen Valley Regional Vocational School 8457396 0.596904%
South Middlesex Regional Vocational Technical School.................. 7274785 0513438%
Sudbury Water District 2003371 0.141393%
Tewksbury Housing Authority. 1495958 0.105581%
Wayland Housing Authority........ 609,217 0.042997%
Hopkinton Housing Authority..................... 514,197 0.036291%
Sudbury Housing Authority e . [T 367,971 0.025971%
Wilmington Housing Authority 319,057 0.022518%
Acton Housing Authority... ST 990,778 0.069927%
Burlington Housing AUtNOTIEY. ... ..o 54,061 0.003816%
Ayer Housing Authority . . . . 1,891,747 0.133515%
Holliston Housing Authority 226,087 0.015957%
Littleton Housing Authority 454,776 0.032097%
Westford Housing Authority........................ F PP U 478,025 0.033738%
Shirley Water District. 359,871 0.025399%
Tyngsborough Housing Authority 455,142 0.032123%
Pepperell Housing Authority 159,347 0.011246%
Groton HoUSING AUEOMIEY ... e 13,516 0.000954%
Tyngsborough Water DISIICE. .. ... 405,503 0.028620%
North Reading Housing Authority. 147,057 0.010379%
West Groton Water...... FE F 13,002 0.000918%
Ayer-Shirley Regional School DIStHCE. ... 4,668,086 0.329463%
Total $ 1,416,876,555 100.000%
See notes to schedule of employer allocations and schedule of pension amounts by employer.
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Middlesex
County
Retirement Middlesex Middlesex Town of
Board County Hospital Acton
Net Pension Liability
Beginning net pension liability.................ccoooeiiiiiiiinns $ - $ - $ - $ 44,369,446
Ending net pension liability......................ccceiiis $ - $ - % - % 45,680,759
Deferred Outflows of Resources
Differences between expected and actual experience........ $ - % - % - % 205,732
Net difference between projected and actual
investment earnings on pension plan investments.......... - - - 1,896,570
Changes of assumptions.............cccccvviiiiiin - - - 2,488,985
Changes in proportion and differences between
employer contributions and proportionate
share of contributions...............ccccovviiiiiiiiiii - - - 177428
Total Deferred Outflows of Resources..............cc.eeueen. $ - $ - $ - $ 4,768,715
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - 8 - $ - $ -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions..................ccoooiiiiiii - - - 2,216,755
Total Deferred Inflows of Resources..............cccceunenns $ - $ - $ - $ 2,216,755
Pension Expense
Proportionate share of plan pension expense................... $ 331,856 $ - $ - $ 5,060,684
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... - - - (505,394)
Total Employer Pension Expense................ocoovvieene $ 331,856 $ - $ - $ 4,555,290
Contributions
Statutory required contribution.................ecceeerrienineenns $ 331,856 $ -3 - $ 3,462,510
Contribution in relation to statutory required contribution..... (331,856) - - (3.462,510)
Contribution deficiency/(€Xcess).........ccceeviviiiiiiiiiiniinnnn. $ - $ - $ - $ -
Contributions as a percentage of covered payroll.............. 25.13% 0.00% 0.00% 26.59%
Deferred Outflows/(Inflows) Recognized in
Euture Pension Expense
June 30, 2018.. - $ - $ -3 785,197
June 30, 2019 - - - 785,197
June 30, 2020 - - - 752,488
June 30, 2021.. - - - 229,078
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense...........ccccoeeeiiiiiiiniiinennne $ - $ - $ - $ 2,551,960
Discount Rate Sensitivity
1% decrease (6.75%).........cceeeruurreeeeniniireessinieeeene $ - $ - 8 -3 55,163,653
Current discount rate (7.75%).............cccoeviiiinnnnnii. $ - $ - $ - $ 45,680,759
1% INCrease (8.75%)........uouvreeeerirrieneeeeireereee s $ - $ - 8 -3 37,666,402
Covered Payroll... . $ 1,320,310 $ - $ -3 13,020,403
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Town of Town of Town of Town of
Ashby Ashland Ayer Bedford
Net Pension Liability
Beginning net pension liability..................ccccoooeiil $ 1611292 $ 26910611 $ 17,086,573 $ 47,296,776
Ending net pension liability....................cooooi $ 1,387,848 $ 31,797911 $ 17,032,643 $ 50,282,391
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 6,250 $ 143,208 $ 76,710 $ 226,456
Net difference between projected and actual
investment earnings on pension plan investments.......... 57,620 1,320,182 707,159 2,087,618
Changes of assumptions.............cccceeeiiiiis 75,619 1,732,556 928,049 2,739,710
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................co 122,130 2,033,650 214,679 62,623
Total Deferred Outflows of Resources..............ccceeenne. $ 261619 $ 5,229,596 $ 1,926,597 $ 5,116,407
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................oociiii 263,980 - 1,198,726 1,309,434
Total Deferred Inflows of Resources................ccceceune $ 263,980 $ - $ 1,198,726 $ 1,309,434
Pension Expense
Proportionate share of plan pension expense................... $ 153,755 $ 3522693 $ 1,886,942 $ 5,570,482
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... (29,872) 545,326 (237,881) (314,827)
Total Employer Pension EXpense..............ceeviviiieeennn. $ 123,883 $ 4,068,019 $ 1,649,061 $ 5,255,655
Contributions
Statutory required contribution.................coooiiiiinn $ 173361 $ 2417928 $ 1429491 $ 3,715,207
Contribution in relation to statutory required contribution..... (173,361) (2,447.482) (1,429.491) (3,715,207)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ - % (29,554) $ - $ -
Contributions as a percentage of covered payroll.............. 19.43% 21.31% 26.88% 2047%
Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018.. . $ 9,338 § 1443693 $ 243332 $ 1,105,770
June 30, 2019.. 9,338 1,443,693 243,332 1,105,770
June 30, 2020.. 8,341 1,420,930 231,138 1,069,780
June 30, 2021.. (29,378) 921,280 10,069 525,653
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ (2,361) $ 5,229,596 $ 727,871 $ 3,806,973
Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e $ 1675949 $ 38,398,865 $ 20568461 $ 60,720,543
Current discount rate (7.75%)...............oooiiiiiiiins $ 1,387,848 $ 31,797911 $ 17,032,643 $ 50,282,391
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie $ 1144358 $ 26,219,204 $ 14,044,390 $ 41460712
Covered Payroll... $ 892435 $ 11,348,608 $ 5,317,592 $ 18,150,929
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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Middlesex County Retirement System

SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Town of Town of Town of Town of
Billerica Boxborough Burlington Carlisle
Net Pension Liability
Beginning net pension liability..................ccccoooeiil $ 127,076,615 $ 7,963,070 $ 104556462 $ 8,912,755
Ending net pension liability....................cooooi $ 143,712,635 $ 9977149 $ 114929674 $ 9,988,584
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 647,236 $ 494 $ 517,607 $ 44,985
Net difference between projected and actual
investment earnings on pension plan investments.......... 5,966,645 414,230 4,771,637 414,705
Changes of assumptions.............cccceeeiiiiis 7,830,394 543,620 6,262,112 544,243
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................co 2,861,413 905,686 63,150 430,628
Total Deferred Outflows of Resources..............ccceeenne. $ 17,305,688 $ 1,908470 $ 11,614,506 $ 1,434,561
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coooi 2,084 460 64,434 715,135 -
Total Deferred Inflows of Resources................ccceceune $ 2,084,460 $ 64434 $ 715,135 $ -
Pension Expense
Proportionate share of plan pension expense................... $ 15921038 $ 1,105,307 $ 12,732,350 $ 1,106,575
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... 87,166 214,879 (205,684) 127,553
Total Employer Pension EXpense..............ceeviviiieeennn. $ 16,008204 $ 1,320,186 $ 12,526,666 $ 1,234,128
Contributions
Statutory required contribution. ...............cccoeeuveeineninns $ 9,826,635 $ 671,055 $ 8404267 $ 820,032
Contribution in relation to statutory required contribution..... (9,826,635) (671,055) (8,404,267) (820,032)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ - $ - $ - $ -
Contributions as a percentage of covered payroll.............. 29.42% 23.93% 26.80% 16.07%
Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018.. . $ 4147390 $ 496,757 $ 3,041,353 $ 409,754
June 30, 2019.. 4,147,390 496,757 3,041,353 409,754
June 30, 2020.. 4,044 517 489,612 2,959,083 402,606
June 30, 2021.. 2,881,931 360,910 1,857,582 212,447
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ 15221228 $ 1,844,036 $ 10,899,371 $ 1,434,561
Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e $ 173,546,042 $§ 12,048,313 §$ 138,788,012 $ 12,062,121
Current discount rate (7.75%)...............oooiiiiiiiins $ 143712635 $ 9977149 $ 114929674 $ 9,988,584
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie $ 118,499,309 $ 8,226,732 $ 94766111 $ 8,236,160
Covered Payroll... $ 33403976 $ 2,804,223 $ 31361657 $ 5,103,107
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Net Pension Liability
Beginning net pension abilty...............c.cccooververieniene $

Ending net pension liability....................cooooi $

Deferred Outflows of Resources
Differences between expected and actual experience........ $

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes of assumptions.............cccceeeiiiiis
Changes in proportion and differences between

employer contributions and proportionate

share of contributions.....................coo

Total Deferred Outflows of Resources..............ccceeenne. $

Deferred Inflows of Resources
Differences between expected and actual experience........ $

Changes of assumptions...

Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coooi

Total Deferred Inflows of Resources................ccceceune $

Pension Expense
Proportionate share of plan pension expense................... $

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension EXpense..............ceeviviiieeennn. $
Contributions
Statutory required contribution.................coooiiiiinn $

Contribution in relation to statutory required contribution.....

Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $
Contributions as a percentage of covered payroll..............

Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018.. .. $
June 30, 2019..
June 30, 2020..
June 30, 2021..
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $

Discount Rate Sensitivity

1% dCrease (6.75%)......cc.vveeererrurreeareeaireereeeasiininees $
Current discount rate (7.75%)...............oooiiiiiiiins $
1% INCrease (8.75%)......ccouvrvuereerieriiieeenee e eeee e $
Covered Payroll... $

See notes to schedule of employer allocations and schedule
of pension amounts by employer.
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Town of Town of Town of Town of
Chelmsford Dracut Dunstable Groton
93,051,442 $ 52,368,527 $ 2,389,144 $ 20,586,198
100,190,226 $ 57,818,789 $ 2,199,339 $ 22421400
451,225 $ 260,397 $ 9905 $ 100,979
4,159,687 2,400,514 91,312 930,889
5,459,012 3,150,342 119,834 1,221,663
3,758 246,996 89,707 209,922
10,073,682 $_ 6,058,249 $ 310,758 $ 2463453
-3 -3 -8 -
2,304 447 139,088 293,604 325,239
2304447 $ 139,088 $ 293604 $ 325,239
11,099452 $ 6405383 $ 243,657 $ 2,483,925
(651,330) 26,790 (47,699) (37.541)
10448122 $ 6432173 $ 195,958 $  2.446,3%4
7,552,208 $ 4233672 $ 228,686 $ 1,839,040
(7,552,208) (4,233,672) (228,686) (1,839,040)
-9 -9 - % -
32.37% 29.23% 19.23% 26.08%
2179282 $ 1,660,308 $ 14437 $ 595,917
2,179,283 1,660,309 14,437 595,917
2,107,562 1,618,920 12,862 579,869
1,303,108 979,624 (24.582) 366,511
7769235 $ 5919161 $ 17154 $ 2,138,214
120,988,799 $ 69821441 $  2,6558% $ 27,075,882
100,190,226 $ 57,818,789 $ 2,199,339 $ 22421400
82,612,596 $ 47,674,914 $ 1813476 $ 18487736
23,331,173 $ 14484571 $ 1189485 $  7,051413
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Net Pension Liability
Beginning net pension abilty...............c.cccooververieniene

Ending net pension liability....................cooooi

Deferred Outflows of Resources
Differences between expected and actual experience........

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes of assumptions.............cccceeeiiiiis
Changes in proportion and differences between

employer contributions and proportionate

share of contributions.....................coo

Total Deferred Outflows of Resources.........................

Deferred Inflows of Resources
Differences between expected and actual experience........

Changes of assumptions...

Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coooi

Total Deferred Inflows of Resources.............ccccceeennnes

Pension Expense
Proportionate share of plan pension expense...................

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension EXpense..............ceeviviiieeennn.

Contributions
Statutory required contribution.................coooiiiiinn

Contribution in relation to statutory required contribution.....

Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn.
Contributions as a percentage of covered payroll..............

Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018..
June 30, 2019..
June 30, 2020..
June 30, 2021..
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns

Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e

Current discount rate (7.75%)...............oooiiiiiiiins
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.
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Town of Town of Town of Town of
Holliston Hopkinton Hudson Lincoln
23403449 $ 19499185 $ 56963462 $ 23,666,611
24,188,374 $ 21332499 $ 62417388 $ 25563964
108,937 $ 96,075 $ 281,108 $ 115,132
1,004,250 885,680 2,591,438 1,061,362
1,317,939 1,162,332 3,400,903 1,392,890
567,559 1,113,291 176,123 179,315
2,998,685 $ 3257378 % 6449572 $ 2,748,699
-3 -3 -8 -
1,048,263 58,200 114,625 313,724
1,048,263 $ 58,200 $ 114,625 $ 313,724
2679678 $ 2,363,301 $ 6,914,833 $ 2,832,071
(89,025) 341,256 30,051 (19.793)
2,590,653 $ 2,704,557 $ 6944884 $ 2,812,278
1,978,920 $ 1,836,364 $ 4,686,376 $ 1,922,136
(2,064,334) (1,836,364) (4,686,376) (1,922,136)
(85414) $ - $ - $ -
19.22% 13.67% 21.97% 20.30%
594,354 § 943,950 $ 1,793492 § 702,450
594,354 943,950 1,793,492 702,450
577,040 928,683 1,748,811 684,148
184,674 382,595 999,152 345,927
1,950,422 $ 3199178 $ 6,334,947 $ 2,434,975
29,209,662 $ 25,760,922 $ 75374669 $ 30,870,811
24,188,374 $ 21,332499 $ 62417,388 $ 25,563,964
19,944,706 $ 17,589,865 $ 51466724 $ 21,078,958
10,294,366 $ 13435811 $ 21,333,104 §$ 9,468,363
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Town of
Town of North Town of Town of
Littleton Reading Pepperell Sherborn

Net Pension Liability

Beginning net pension liability..................ccccoooeiil $ 21397309 $ 44145145 $ 12,706,598 $ 10,262,053
Ending net pension liability....................cooooi $ 23959114 $ 47493109 $ 16,537,163 $ 10,736,551
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 107,904 $ 213,84 $ 74478 $ 48,354
Net difference between projected and actual
investment earnings on pension plan investments.......... 994,732 1,971,813 686,588 445,759
Changes of assumptions.............cccceeeiiiiis 1,305,448 2,587,732 901,051 584,997

Changes in proportion and differences between
employer contributions and proportionate

share of contributions.....................coo 1,540,528 - 1,952,591 130,400
Total Deferred Outflows of Resources..............ccceeenne. $ 3,948,612 $ 4,773,439 $ 3,614,708 $ 1,209,510
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................oociiii - 994 412 136,759 369,567
Total Deferred Inflows of Resources................ccceceune $ - $ 994412 $ 136,759 $ 369,567
Pension Expense
Proportionate share of plan pension expense................... $ 2,654,283 $ 5261471 $ 1,832,053 $ 1,189,436
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... 435,791 (269,018) 467,999 (53,712)
Total Employer Pension EXpense..............ceeviviiieeennn. $ 3,090,074 $ 4,992453 $ 2,300,052 $ 1,135,724
Contributions
Statutory required contribution.................coooiiiiinn $ 1875271 $ 3499063 $ 1,074,825 $ 874,648
Contribution in relation to statutory required contribution..... (2,575,271) (3,499,063) (1,074,825) (880,589)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ (700,000) $ - $ - $ (5,941)
Contributions as a percentage of covered payroll.............. 16.92% 27.22% 24 40% 21.81%
Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018.. .. $ 1,112,644 $ 1,072,775 $ 935213 $ 249,621
June 30, 2019.. 1,112,693 1,072,775 935,213 249,621
June 30, 2020.. 1,095,538 1,038,782 923,379 241,939
June 30, 2021.. 627,687 594,695 684,144 98,762
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ 3,948,612 $ 3,779,027 $ 3477949 $ 839,943
Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e $ 28932804 §$ 57,352,238 $§ 19,970,121 $ 12,965,361
Current discount rate (7.75%)...............oooiiiiiiiins $ 23959114 $ 47493109 $ 16,537,163 $ 10,736,551
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie $ 19755664 $ 39,160,793 $ 13,635837 $ 8,852,903
Covered Payroll... $ 11,081,928 $ 12853424 § 4404857 $ 4,009,692
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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Middlesex County Retirement System

SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Town of Town of Town of Town of
Shirley Stow Sudbury Tewksbury
Net Pension Liability
Beginning net pension liability..................ccccoooeiil $ 9,134,041 $ 9234186 $ 51,874,232 $ 85,301,248
Ending net pension liability....................cooooi $ 8,912,285 $§ 10493658 $ 56,372,784 $ 93,491,923
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 40,138 $ 47,260 $ 253,885 $ 421,058
Net difference between projected and actual
investment earnings on pension plan investments.......... 370,019 435,674 2,340,479 3,881,587
Changes of assumptions.............cccceeeiiiiis 485,599 571,762 3,071,554 5,094,045
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coo 70,230 290,735 - 3,851
Total Deferred Outflows of Resources..............ccceeenne. $ 965,986 $ 1345431 $ 5,665,918 $ 9,400,541
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions................c.oooii 800,253 39,601 1,015,336 1,149,751
Total Deferred Inflows of Resources................ccceceune $ 800,253 $ 39,601 $ 1,015,336 $ 1,149,751
Pension Expense
Proportionate share of plan pension expense................... $ 987,341 $ 1,162,530 $ 6,245,192 $ 10,357,396
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... (184,385) 66,263 (284,733) (367,309)
Total Employer Pension EXpense..............ceeviviiieeennn. $ 802,956 $ 1,228,793 $ 5,960,459 $ 9,990,087
Contributions
Statutory required contribution. ...............cccoeeuveeineninns $ 754,746 $ 748612 $ 3,961,686 $ 6,993,838
Contribution in relation to statutory required contribution..... (754.,746) (748.,612) (3,961,686) (6,993,838)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ - $ - $ - $ -
Contributions as a percentage of covered payroll.............. 37.63% 22.18% 25.97% 34.00%
Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018.. . $ 67,408 $ 362,734 $ 1,307,932 § 2,274,060
June 30, 2019.. 67,408 362,734 1,307,932 2,274,060
June 30, 2020.. 61,030 355,221 1,267,580 2,207,137
June 30, 2021.. (30,113) 225,141 767,138 1,495,533
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ 165,733 $ 1,305,830 $ 4,650,582 $ 8,250,790
Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e $ 10,762,388 $ 12,672,043 $ 68,075,256 $ 112,899,979
Current discount rate (7.75%)...............oooiiiiiiiins $ 8,912,285 $§ 10493658 $ 56,372,784 $ 93491923
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie $ 7348687 $ 8,652,622 $ 46482597 $ 77,089453
Covered Payroll... $ 2005444 $ 3375342 $ 15254095 $ 20571433
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Net Pension Liability
Beginning net pension abilty...............c.cccooververieniene

Ending net pension liability....................cooooi

Deferred Outflows of Resources
Differences between expected and actual experience........

Net difference between projected and actual
investment earnings on pension plan investments..........

Changes of assumptions.............cccceeeiiiiis
Changes in proportion and differences between

employer contributions and proportionate

share of contributions.....................coo

Total Deferred Outflows of Resources.........................

Deferred Inflows of Resources
Differences between expected and actual experience........

Changes of assumptions...

Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coooi

Total Deferred Inflows of Resources.............ccccceeennnes

Pension Expense
Proportionate share of plan pension expense...................

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions.....

Total Employer Pension EXpense..............ceeviviiieeennn.

Contributions
Statutory required contribution.................coooiiiiinn

Contribution in relation to statutory required contribution.....

Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn.
Contributions as a percentage of covered payroll..............

Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018..
June 30, 2019..
June 30, 2020..
June 30, 2021..
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns

Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e

Current discount rate (7.75%)...............oooiiiiiiiins
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie

Covered Payroll...

See notes to schedule of employer allocations and schedule
of pension amounts by employer.
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$
$

$

$

$

$

$

$

$
$
$
$

Town of Town of Town of Town of
Townsend Tyngsborough Wayland Westford

7475618 $ 17,982,560 $ 53,154,605 $ 47,358,134
9167760 $ 22,745937 $ 55492666 $ 52,904,581
41,289 $ 102,440 $ 249921 $ 238,265
380,626 944,363 2,303,938 2,196,487
499,519 1,239,346 3,023,599 2,882,584
836,372 2,340,683 138,717 1,682,233
1757806 §__ 4626832 $__ 5716175 $ __ 6999569
-3 -3 -8 -
494 146,747 2,073,934 -
494 $ 146,747 $ 2,073,934 $ -
1,015,641 $ 2,519,880 $ 6,147,692 $ 5,860,969
223,541 571,020 (482,325) 492,616
1,239,182 $ 3,090,900 $ 5,665,367 $ 6,353,585
690,007 $ 1,530,059 §$ 4235414 § 4,238,879

(690,007) (1,530,059) (4.235414) (4,238,879)
- - - -

24.08% 20.69% 23.45% 17.59%
482,552 $ 1,213,647 $ 1,085475 §$ 1,987,296
482,552 1,213,647 1,085,475 1,987,296
475,991 1,197,366 1,045,749 1,949,426
316,217 855,425 425,542 1,075,551
1,757,312 $ 4480,085 $ 3642241 $ 6,999,569
11,070,900 $ 27467789 $ 67,012430 $ 63,887,087
9,167,760 $ 22,745,937 $ 55492666 $ 52,904,581
7,559,343 $ 18,755,334 $ 45756,887 $ 43,622,866
2,866,064 $ 7,396,732 $ 18,058,289 $ 24,100,833

(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Acton-
Boxborough
Regional Acton
Town of Town of School Water
Weston Wilmington District Supply
Net Pension Liability
Beginning net pension liability..................ccccoooeiil $ 58678679 $ 74403164 $ 23515180 $ 2,784,648
Ending net pension liability.................ccocoiiiiiiiiiiiin. $ 63418247 $ 82,103,885 $ 27434445 § 3,319,310
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 285616 $ 369,770 $ 123,556 $ 14,949
Net difference between projected and actual
investment earnings on pension plan investments.......... 2,632,992 3,408,780 1,139,020 137,811
Changes of assumptions.............cccceeeiiiiis 3,455,436 4,473,551 1,494,806 180,858
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coo - 280,816 1,284,273 198,888
Total Deferred Outflows of Resources..............ccceeenne. $ 6,374,044 $ 8,532,917 $ 4,041,655 $ 532,506
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................oociiii 1,218,258 544,262 - 87,266
Total Deferred Inflows of Resources................ccceceune $ 1,218,258 $ 544,262 $ - $ 87,266
Pension Expense
Proportionate share of plan pension expense................... $ 7,025,716 $ 9,095,780 $ 3,039,295 $ 367,720
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... (332,076) (111,217) 334,242 27,005
Total Employer Pension EXpense..............ceeviviiieeennn. $ 6,693,640 $ 8,984,563 $ 3,373,537 $ 394,725
Contributions
Statutory required contribution..................cccoeiiinl $ 4557886 $ 5,704,192 § 2,086,065 $ 177,725
Contribution in relation to statutory required contribution..... (4,557,886) (6,204,192) (2,086,065) (177,725)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ - $ (500,000) $ - $ -
Contributions as a percentage of covered payroll.............. 23.95% 26.61% 16.38% 15.64%

Deferred Outflows/(Inflows) Recognized in
Future Pension Expense

June 30, 2018.. . $ 1459641 $ 2208413 $ 1,109,330 $ 120,784

June 30, 2019.. 1,459,641 2,208,413 1,109,330 120,784
June 30, 2020.. 1,414,243 2,149,642 1,089,689 118,406
June 30, 2021.. 822,261 1,422,187 733,306 85,266
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ 5,155,786 $ 7,988,655 $ 4,041,655 $ 445,240
Discount Rate Sensitivity
1% decrease (6.75%)...........ccoeeeeeiiiieeieiiiie e $ 76583290 $ 99,147,897 § 33,129,579 § 4,008,376
Current discount rate (7.75%)...............cceeeeiiiin, $ 63418247 $ 82103885 § 27434445 § 3,319,310
1% increase (8.75%)...........ccceeeviiniiiiiiiniiii $ 52,291,984 $ 67,699,368 $ 22621272 § 2,736,967
Covered Payroll... $ 19,031,657 $ 21440286 $ 12,732,786 $ 1,136,133
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Bedford Billerica Chelmsford Chelmsford
Housing Housing Housing Water
Authority Authority Authority District
Net Pension Liability
Beginning net pension liability. ..............cccccceeviiiinnnin. $ 263833 $ 1,068,744 $ 1,138,990 $ 1,402,613
Ending net pension liability....................cooooi $ 312414 $ 1,343,792 $ 1,193,547 $ 1,165,154
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 1407 $ 6,052 $ 5375 $ 5,247
Net difference between projected and actual
investment earnings on pension plan investments.......... 12,970 55,791 49,554 48,375
Changes of assumptions.............cccceeeiiiiis 17,022 73,219 65,032 63,485
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coo 23,971 117,805 46,456 1,135,948
Total Deferred Outflows of Resources..............ccceeenne. $ 55,370 $ 252,867 $ 166,417 $ 1,253,055
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................oociiii - 20,821 39,710 737,955
Total Deferred Inflows of Resources................ccceceune $ - $ 20,821 $ 39,710 $ 737,955
Pension Expense
Proportionate share of plan pension expense................... $ 4617 $ 148,868 $ 132,225 $ 129,080
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... 6,404 23,420 4,900 113,519
Total Employer Pension EXpense..............ceeviviiieeennn. $ 41,021 $ 172,288 $ 137,125 $ 242,599
Contributions
Statutory required contribution. ...............cccoeeuveeineninns $ 27,786 $ 87,992 $ 99,778 $ 199,317
Contribution in relation to statutory required contribution..... (27,786) (87,992) (99,778) (699,317)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ - % - $ - $ (500,000)
Contributions as a percentage of covered payroll.............. 24.44% 29.94% 6.73% 15.54%
Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018.. .. $ 15230 $ 61,385 $ 38,621 $ 146 437
June 30, 2019.. 15,230 61,385 38,621 146,437
June 30, 2020.. 15,005 60,423 37,767 145,602
June 30, 2021.. 9,905 48,853 11,698 76,624
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ 55,370 $ 232,046 $ 126,707 $ 515,100
Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e $ 377,260 $ 1,622,753 $ 1441318 $ 1,407,030
Current discount rate (7.75%)...............oooiiiiiiiins $ 312414 1,343,792 1,193,547 $ 1,165,154
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie $ 257,598 $ 1,108,035 $ 984,149 § 960,737
Covered Payroll... $ 113,686 $ 293,891 $ 1482827 $ 1,282,932
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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Middlesex County Retirement System

SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

East East
Dracut Dracut Chelmsford Middlesex
Housing Water Water Mosquito
Authority Supply District Control
Net Pension Liability
Beginning net pension liability. ..............cccccceeviiiinnnin. $ 1,785,743 $ 2,428,037 $ 286,759 $ 496,144
Ending net pension liability....................cooooi $ 1,903,315 $ 2,550,634 $ 321683 $ 585,986
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 8572 § 11487 $ 1449 $ 2,639
Net difference between projected and actual
investment earnings on pension plan investments.......... 79,022 105,897 13,356 24,329
Changes of assumptions.............cccceeeiiiiis 103,705 138,975 17,528 31,929
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coo - - 17,575 63,052
Total Deferred Outflows of Resources..............ccceeenne. $ 191,299 $ 256,359 $ 49,908 $ 121,949
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................oociiii 106,881 149,078 - 4,376
Total Deferred Inflows of Resources................ccceceune $ 106,881 $ 149,078 $ - $ 4,376
Pension Expense
Proportionate share of plan pension expense................... $ 210,853 $ 282571 $ 35,632 $ 64,913
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... (30,604) (40,749) 5,344 17,500
Total Employer Pension EXpense..............ceeviviiieeennn. $ 180,249 $ 241822 $ 40,976 $ 82,413
Contributions
Statutory required contribution. ...............cccoeeuveeineninns $ 118,166 $ 158,353 $ 26,158 $ 39,549
Contribution in relation to statutory required contribution..... (118,166) (158,353) (26,158) (39.549)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ - $ - $ - $ -
Contributions as a percentage of covered payroll.............. 38.89% 24.13% 13.60% 9.99%
Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018.. . $ 23,169 $ 31,312 § 14432 § 34,056
June 30, 2019.. 23,169 31,312 14,432 34,056
June 30, 2020.. 21,809 29,489 14,198 33,636
June 30, 2021.. 16,271 15,168 6,846 15,825
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ 84418 $ 107,281 $ 49,908 $ 117,573
Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e $ 2,298430 $ 3,080,121 $ 388,467 $ 707,638
Current discount rate (7.75%)...............oooiiiiiiiins $ 1903315 $ 2,550,634 $ 321683 $ 585,986
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie $ 1,569,395 $ 2,103,143 $ 265,250 $ 483,184
Covered Payroll... $ 303,854 $ 656,312 $ 192,343 $ 395,837
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Greater Lowell

Regional Groton- Lincoln-
Vocation Dunstable Hudson Sudbury
Technical Regional Housing Regional
School District School District Authority School District
Net Pension Liability
Beginning net pension liability..................ccccoooeiil $ 14784348 $ 8,509,375 $ 1,399,262 $ 7,913,832
Ending net pension liability.................ccocoiiiiiiiiiiiin. $ 14939992 $ 10,353,378 $ 143235 $ 8,168,982
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 67,285 $ 46628 $ 6451 $ 36,791
Net difference between projected and actual
investment earnings on pension plan investments.......... 620,277 429,850 59,469 339,159
Changes of assumptions.............cccceeeiiiiis 814,027 564,119 78,044 445,099

Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coo 56,100 924,844 - -

Total Deferred Outflows of Resources..............ccceeenne. $ 1,557,689 $ 1,965,441 $ 143,964 $ 821,049

Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -

Changes of assumptions...

Changes in proportion and differences between
employer contributions and proportionate
share of contributions................c.oooii 1,016,814 22,077 108,729 456,759

Total Deferred Inflows of Resources................ccceceune $ 1,016,814 $ 2,077 $ 108,729 $ 456,759

Pension Expense
Proportionate share of plan pension expense................... $ 1,655,115 $ 1,146,992 $ 158,675 $ 904,986

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... (250,131) 244,745 (29.434) (120,178)

Total Employer Pension EXpense..............ceeviviiieeennn. $ 1,404,984 $ 1,391,737 $ 129,241 $ 784,808

Contributions

Statutory required contribution. ...............cccoeeuveeineninns $ 1,195,581 $ 752,342 $ 96,064 $ 586,204
Contribution in relation to statutory required contribution..... (1,195,581) (752,342) (96,064) (586,204)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ - $ - $ - $ -
Contributions as a percentage of covered payroll.............. 25.03% 15.78% 29.48% 20.40%

Deferred Outflows/(Inflows) Recognized in
Future Pension Expense

June 30, 2018.. . $ 171,959 $ 537,252 $ 11,04 § 110,615
June 30, 2019.. 171,959 537,252 11,034 110,615
June 30, 2020.. 161,263 529,840 10,007 104,772
June 30, 2021.. 35,694 339,020 3,160 38,288
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ 540,875 $ 1,943,364 $ 35,235 $ 364,290
Discount Rate Sensitivity
1% decrease (6.75%)...........ccoeeeeeiiiieeieiiiie e $ 18,041,389 $ 12,502,637 $ 1,729,708 $ 9,864,794
Current discount rate (7.75%)...............cceeeeiiiin, $ 14939992 $ 10,353,378 § 1,432,356 $ 8,168,982
1% increase (8.75%)...........ccceeeviiniiiiiiiniiii $ 12,318876 $ 8,536,949 $ 1,181,066 $ 6,735,799
Covered Payroll... $ 4,776,265 $ 476749 $ 325812 $ 2,873,324
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Nashoba Shawsheen
Valley North North Valley
Technical Chelmsford Middlesex Regional
High Water Regional Vocational
School District District School District Technical School
Net Pension Liability
Beginning net pension liability.....................ccoccoii $ 3,156,315 $ 748681 $ 10,991,588 $ 7,364,846
Ending net pension liability..................ccccoii $ 3,254,718 $ 707,192 $ 11,779471 $ 8,457,396
Deferred Outflows of Resources
Differences between expected and actual experience............ $ 14,658 $ 3185 $ 53,051 $ 38,089
Net difference between projected and actual
investment earnings on pension plan investments............. 135,129 29,361 489,059 351,133
Changes of assumptions............cccccvvuiiiiiii 177,338 38,532 641,822 460,813
Changes in proportion and differences between
employer contributions and proportionate
share of contributions........................ 943 42,984 79,569 254,583
Total Deferred Ouiflows of Resources..............cccceevvnen $ 328,068 $ 114,062 $ 1,263,501 $ 1,104,618
Deferred Inflows of Resources
Differences between expected and actual experience............ $ - $ - % - $ -
Changes of assumptions.. - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions...................ooiiiiii 226,151 99,673 209,457 143,320
Total Deferred Inflows of ReSOUrces.............ccceeeeevneenenn, $ 226,151 $ 99673 $ 209,457 $ 143,320
Pension Expense
Proportionate share of plan pension expense....................... $ 360,568 $ 78347 $ 1,304,973 $ 936,447
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions........ (62,938) (11,523) (26,630) 21,349
Total Employer Pension EXpense..............oeeviieiiininnenens $ 297,630 $ 66,824 $ 1,278,343 $ 958,296
Contributions
Statutory required contribution...............ccoocveiieeiniinieeene $ 246,363 $ 42129 $ 890,539 $ 554,980
Contribution in relation to statutory required contribution.......... (246,363) (42,129 (890,539) (554,980)
Contribution deficiency/(excess)..............c.oooooiiiiiiniiinnnn $ - $ - $ - $ -
Contributions as a percentage of covered payroll.................. 27.65% 8.02% 19.20% 19.88%
Deferred Outflows/(Inflows) Recognized in
Euture Pension Expense
June 30, 2018.... . $ 29,016 $ 8457 $ 306,168 $ 260,290
June 30, 2019. 29,016 8457 306,168 260,290
June 30, 2020. 26,687 7,951 297,738 254,234
June 30, 2021.... 17,198 (10,476) 143,970 186,484
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccccceiiiiniiiiiiinininnene $ 101,917 $ 14,389 $ 1,054,044 $ 961,298
Discount Rate Sensitivity
1% decrease (6.75%)........cccceeeiiiiiiiiiiiii s $ 3,930,371 $ 853,998 $ 14,224,782 $ 10,213,070
Current discount rate (7.75%)...........cccccooeviiiiiiiinn $ 3,254,718 $ 707,192 $ 11,779471 $ 8,457,396
1% increase (8.75%)..........uuumiiriiiniiiiiiiiiie e $ 2,683,705 $ 583,120 $ 9,712,851 $ 6,973,606
Covered Payroll.. 891,111 § 525584 $ 4,638,161 $ 2,792,305
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

South
Middlesex
Regional Tewksbury Wayland
Vocational Sudbury Housing Housing
Technical School Water District Authority Authority
Net Pension Liability
Beginning net pension liability. ..............cccccceeviiiinnnin. $ 6,481,194 $ 1446469 $ 1,248,093 $ 447 164
Ending net pension liability....................cooooi $ 7274785 $ 2,003,371 $ 1495958 $ 609,217
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 32,763 $ 9023 $ 6,737 $ 2,744
Net difference between projected and actual
investment earnings on pension plan investments.......... 302,034 83,175 62,109 25,293
Changes of assumptions.............cccceeeiiiiis 396,377 109,156 81,509 33,194
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coo 108,222 295,530 88,470 98,444
Total Deferred Outflows of Resources..............ccceeenne. $ 839,396 $ 496,884 $ 238,825 $ 159,675
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................oociiii 25,724 67,701 10,329 13,262
Total Deferred Inflows of Resources................ccceceune $ 25,724 $ 67,701 $ 10,329 $ 13,262
Pension Expense
Proportionate share of plan pension expense................... $ 805,931 $ 221,948 $ 165,733 $ 67,494
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... 20,161 56,228 19,307 22,490
Total Employer Pension EXpense..............ceeviviiieeennn. $ 826,092 $ 278,176 $ 185,040 $ 89,984
Contributions
Statutory required contribution. ...............cccoeeuveeineninns $ 523,099 $ 88,372 $ 105,697 $ 32,430
Contribution in relation to statutory required contribution..... (523,099) (88,372) (105,697) (32,430)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ - $ - $ - $ -
Contributions as a percentage of covered payroll.............. 20.69% 11.15% 25.48% 11.95%
Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018.. .. $ 225691 $ 112,828 $ 61,571 $ 39,702
June 30, 2019.. 225,691 112,828 61,571 39,702
June 30, 2020.. 220482 111,392 60,499 39,266
June 30, 2021.. 141,808 92,135 44,855 27,743
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ 813,672 $ 429,183 $ 228496 $ 146,413
Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e $ 8,784,960 $ 2419244 $ 1,806,498 $ 735,682
Current discount rate (7.75%)...............oooiiiiiiiins $ 7274785 $ 2,003,371 $ 1495958 $ 609,217
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie $ 5998476 $ 1,651,889 $ 1,233,499 $ 502,332
Covered Payroll... $ 2528429 $ 792652 $ 414768 $ 271,439
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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Middlesex County Retirement System

SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Hopkinton Sudbury Wilmington Acton
Housing Housing Housing Housing
Authority Authority Authority Authority
Net Pension Liability
Beginning net pension liability. ..............cccccceeviiiinnnin. $ 442908 $ 266,258 $ 271567 $ 827,882
Ending net pension liability....................cooooi $ 514,197 $ 367,971 $ 319,057 $ 990,778
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 2316 $ 1657 $ 1437 $ 4,462
Net difference between projected and actual
investment earnings on pension plan investments.......... 21,348 15,278 13,246 41,135
Changes of assumptions.............cccceeeiiiiis 28,017 20,050 17,384 53,984
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coo 32,086 65,366 16,988 67,635
Total Deferred Outflows of Resources..............ccceeenne. $ 83,767 $ 102,351 $ 49,055 $ 167,216
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................oociiii 8,952 2,793 659 4,162
Total Deferred Inflows of Resources................ccceceune $ 8,952 $ 2,793 $ 659 $ 4,162
Pension Expense
Proportionate share of plan pension expense................... $ 56,964 $ 40,759 $ 35,352 $ 109,761
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... 6,596 16,740 4,185 16,810
Total Employer Pension EXpense..............ceeviviiieeennn. $ 63,560 $ 57499 $ 39,537 $ 126,571
Contributions
Statutory required contribution. ...............cccoeeuveeineninns $ 31,500 $ 24229 $ 24,960 $ 69,434
Contribution in relation to statutory required contribution..... (31,500) (24,229) (24,960) (69.434)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ - $ - $ - $ -
Contributions as a percentage of covered payroll.............. 46.45% 25.00% 19.43% 19.18%
Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018.. . $ 21,123 $ 27,136 $ 13199 § 44,802
June 30, 2019.. 21,123 27,136 13,199 44,802
June 30, 2020.. 20,756 26,871 12,970 44,092
June 30, 2021.. 11,813 18,415 9,028 29,358
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ 74815 $ 99,558 $ 48,396 $ 163,054
Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e $ 620,942 $ 444366 $ 385,285 $ 1,196,456
Current discount rate (7.75%)...............oooiiiiiiiins $ 514,197 $ 367,971 $ 319,057 $ 990,778
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie $ 423986 $ 303418 $ 263,077 $ 816,954
Covered Payroll... $ 67,814 $ 96,925 $ 128435 $ 362,090
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Burlington Ayer Holliston Littleton
Housing Housing Housing Housing
Authority Authority Authority Authority
Net Pension Liability
Beginning net pension liability. ..............cccccceeviiiinnnin. $ 119,574 $ 441841 $ 214474 $ 367,115
Ending net pension liability....................cooooi $ 54,061 $ 1,891,747 $ 226,087 $ 454,776
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 244§ 8520 $ 1018 $ 2,048
Net difference between projected and actual
investment earnings on pension plan investments.......... 2,245 78,541 9,387 18,881
Changes of assumptions.............cccceeeiiiiis 2,946 103,074 12,319 24,779
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coo 44,837 982,492 13,186 36,372
Total Deferred Outflows of Resources..............ccceeenne. $ 50,272 $ 1,172,627 $ 35910 $ 82,080
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................oociiii 53,408 84,855 6,549 9,770
Total Deferred Inflows of Resources................ccceceune $ 53408 $ 84,855 $ 6,549 $ 9,770
Pension Expense
Proportionate share of plan pension expense................... $ 5982 $ 209,579 $ 25044 $ 50,384
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... 817 224,363 2472 6,097
Total Employer Pension EXpense..............ceeviviiieeennn. $ 6,799 $ 433,942 $ 27516 $ 56,481
Contributions
Statutory required contribution. ...............cccoeeuveeineninns $ 15711 $ 49,993 $ 21320 $ 31,258
Contribution in relation to statutory required contribution..... (15,711) (49,993) (21,320) (31,258)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ - % - $ - $ -
Contributions as a percentage of covered payroll.............. 14.75% 45.65% 38.36% 43.95%
Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018.. .. $ 2345 § 277,809 $ 8860 $ 18,945
June 30, 2019.. 2,345 277,809 8,860 18,945
June 30, 2020.. 2,310 276,459 8,701 18,624
June 30, 2021.. (10,136) 255,695 2,940 15,796
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ (3,136) $ 1,087,772 $ 29,361 $ 72,310
Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e $ 65,292 $ 2284451 $ 273,025 $ 549,182
Current discount rate (7.75%)...............oooiiiiiiiins $ 54,061 $ 1891747 226,087 $ 454,776
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie $ 44582 $ 1,559,850 $ 186425 $ 374,988
Covered Payroll... $ 106,507 $ 109512 $ 55,583 $ 71123
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
Middlesex County Retirement System 43 Pension Amounts by Employer

Middlesex County Retirement System Audit Report 154



Middlesex County Retirement System

SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Westford Tyngsborough Pepperell
Housing Shirley Housing Housing
Authority Water District Authority Authority
Net Pension Liability
Beginning net pension liability. ..............cccccceeviiiinnnin. $ 427,017 $ 358,461 $ 399,306 $ 100,348
Ending net pension liability....................cooooi $ 478,025 $ 359,871 $ 455,142 $ 159,347
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 2153 $ 1621 $ 2,050 $ 718
Net difference between projected and actual
investment earnings on pension plan investments.......... 19,847 14,941 18,897 6,616
Changes of assumptions.............cccceeeiiiiis 26,046 19,608 24,799 8,682
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coo 14,836 9,640 12,013 36,509
Total Deferred Outflows of Resources..............ccceeenne. $ 62,882 $ 45,810 $ 57,759 $ 52,525
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................oociiii - 35,526 9,841 2,024
Total Deferred Inflows of Resources................ccceceune $ - $ 35526 $ 9841 $ 2,024
Pension Expense
Proportionate share of plan pension expense................... $ 52,956 $ 39,867 $ 50421 $ 17,657
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... 4,317 (6,158) (186) 8,832
Total Employer Pension EXpense..............ceeviviiieeennn. $ 57,273 $ 33,709 $ 50,235 $ 26,489
Contributions
Statutory required contribution. ...............cccoeeuveeineninns $ 37649 $ 19,279 § 33609 $ 9474
Contribution in relation to statutory required contribution..... (37,649) (19,279) (33,609) (9.474)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ - $ - $ - $ -
Contributions as a percentage of covered payroll.............. 34.37% 10.01% 22.36% 11.10%
Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018.. . $ 17822 $ 4,009 $ 12,673 § 13,334
June 30, 2019.. 17,822 4,009 12,673 13,334
June 30, 2020.. 17,479 3,753 12,346 13,224
June 30, 2021.. 9,759 (1,487) 10,226 10,609
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ 62,882 $ 10,284 $ 47,918 $ 50,501
Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e $ 577,260 $ 434579 $ 549,627 $ 192,420
Current discount rate (7.75%)...............oooiiiiiiiins $ 478,025 $ 359,871 $ 455,142 $ 159,347
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie $ 394,160 $ 296,736 $ 375,292 $ 131,387
Covered Payroll... $ 109,535 $ 192611 $ 150,333 $ 85,370
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

North
Groton Reading
Housing Tyngsborough Housing West Groton
Authority Water District Authority Water
Net Pension Liability
Beginning net pension liability. ..............cccccceeviiiinnnin. $ 12,029 $ 372,014 $ 84,100 $ 24,760
Ending net pension liability....................cooooi $ 13,516 $ 405,503 $ 147,057 $ 13,002
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 61 $ 1826 $ 662 $ 59
Net difference between projected and actual
investment earnings on pension plan investments.......... 561 16,836 6,106 540
Changes of assumptions.............cccceeeiiiiis 736 22,095 8,013 709
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................coo 3,983 11,979 41,405 13,603
Total Deferred Outflows of Resources..............ccceeenne. $ 5,341 $ 52,736 $ 56,186 $ 14,911
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % - % - % -
Changes of assumptions... - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................oociiii - 3,087 178 9,808
Total Deferred Inflows of Resources................ccceceune $ - $ 3,087 $ 178 $ 9,808
Pension Expense
Proportionate share of plan pension expense................... $ 1497 $ 44918 $ 16,290 $ 1,436
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... 1,221 3,187 10,605 1,758
Total Employer Pension EXpense..............ceeviviiieeennn. $ 2718 $ 48,105 $ 26,895 $ 3,194
Contributions
Statutory required contribution. ...............cccoeeuveeineninns $ 2,363 $ 29,869 $ 10,855 $ 5,849
Contribution in relation to statutory required contribution..... (2,363) (29,869) (10,855) (5,849)
Contribution deficiency/(€xcess)............ccccceevniiininnncnnnn. $ - $ - $ - $ -
Contributions as a percentage of covered payroll.............. 8.61% 15.46% 11.61% 5.16%
Deferred Outflows/(Inflows) Recognized in
Future Pension Expense
June 30, 2018.. . $ 1603 $ 14644 $ 14,760 $ 2,125
June 30, 2019.. 1,603 14,644 14,760 2,125
June 30, 2020.. 1,593 14,351 14,657 2,116
June 30, 2021.. 542 6,010 11,831 (1,263)
Total Deferred Outflows/(Inflows) Recognized in
Future Pension EXpense.............ccoeeiiiiiiiiiiininiininnns $ 5341 $ 49649 $ 56,008 $ 5,103
Discount Rate Sensitivity
1% decrease (6.75%).........ccceevviiieniiiiiiiiiiee e $ 16323 § 489,690 $ 177585 $ 15,707
Current discount rate (7.75%)...............oooiiiiiiiins $ 13,516 $ 405,503 $ 147,057 $ 13,002
1% increase (8.75%)..........cuervriiiiieiiiiiiiiieie $ 11,146 $ 334,366 $ 121,257 $ 10,725
Covered Payroll... $ 27446 $ 193,260 $ 93493 $ 113,366
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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Middlesex County Retirement System

SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2016

Ayer-Shirley
Regional
School District

Totals

Net Pension Liability

Beginning net pension liability...........................l $ 4,808,243 $ 1,290,018,945
Ending net pension liability...................ooooiiiiii $ 4,668,086 $ 1,416,876,555
Deferred Outflows of Resources
Differences between expected and actual experience........ $ 21,024 $ 6,381,162
Net difference between projected and actual
investment earnings on pension plan investments.......... 193,809 58,825,722
Changes of assumptions..............ccccccein, 254,347 77,200,603
Changes in proportion and differences between
employer contributions and proportionate
share of contributions................ccooeiiiiiiiiin, 175,100 25,140,901
Total Deferred Outflows of Resources.................cccee... $ 644,280 $ 167,548,388
Deferred Inflows of Resources
Differences between expected and actual experience........ $ - % -
Changes of assumptions.... - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiii 423,718 25,140,901
Total Deferred Inflows of Resources...............cccccuueneen $ 423718 $ 25,140,901
Pension Expense
Proportionate share of plan pension expense................... $ 517,150 $ 157,298,862
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions..... (52,513) -
Total Employer Pension EXpense.............ccoocuvveuennens $ 464,637 $ 157,298,862
Contributions
Statutory required contribution..................cocooi $ 425887 $ 105,246,798
Contribution in relation to statutory required contribution..... (425,887) (107,067,707)
Contribution deficiency/(excess)...............cccceiiiniiiinnnnn. $ - $ (1,820,909)
Contributions as a percentage of covered payrol.............. 11.41% 23.94%
Deferred Outflows/(Inflows) Recognized in
Euture Pension Expense
June 30, 2018... 79371 $ 40,030,134
June 30, 2019. 79,371 40,030,135
June 30, 2020. 76,031 39,015,901
June 30, 2021.... (14,211) 23,331,317
Total Deferred Outflows/(Inflows) Recognized in
Future Pension Expense..............cccceeeeiiiiiiiiiinnnie $ 220,562 $ 142,407,487
Discount Rate Sensitivity
1% decrease (6.75%).............cooovviiiiiiiiiiiiiniiie $ 5,637,135 $ 1,711,007,052
Current discount rate (7.75%)..............coooeeiiiiiiiiininnnns $ 4,668,086 $ 1,416,876,555
1% increase (8.75%)...........ccovviiiiniiiiiiees $ 3,849,103 $ 1,168,296,041
Covered Payroll.... 3,731,372 § 439,644,322
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (Concluded)

46

Middlesex County Retirement System Audit Report

Pension Amounts by Employer

157



Notes to Schedule of Employer Allocations
and Schedule of Pension Amounts by Emplover Year Ended December 31, 2016

NOTE | — Schedule of Employer Allocations

Governmental Accounting Standards Board (GASB) Statement #68 requires employers participating in a cost-
sharing pension plan to recognize pension liabilities as employees provide services to the government and earn
their pension benefits. Employers participating in cost-sharing plans are required to recognize their proportionate
share of the plan’s collective pension amounts for all benefits provided through the plan including the net pension
liability, deferred outflows of resources, deferred inflows of resources, pension expense, and contributions.

GASB Statement #68 requires the allocation of the collective pension amounts be consistent with the manner in
which contributions to the plan are determined. As permissible under GASB Statement #68, The Schedule of
Employer Allocations is used to demonstrate the allocation of Middlesex County Retirement System’s collective
pension amounts.

Massachusetts General Law (MGL) Chapter 32 Section 22 Paragraph 7c¢ dictates that Massachusetts cost
sharing defined benefit pension plans allocate the annual required pension fund appropriation to employer units
based on their proportionate share of the aggregate of the annual rates of regular compensation of all members in
service of the system. The Public Employee Retirement Administration Commission (PERAC) approves each
system’s proportionate share of the annual required contribution. PERAC can accept alternative allocation
methodologies and as such the System has elected to use an actuarial based allocation methodology.
Accordingly, the each member unit’s proportionate share of the total pension liability has been calculated based
on each member unit’s actual current employees, retirees and inactive participants. Each member’s share of the
System’s net position at year end is calculated by starting with the balance carried forward from the prior year.
Each member unit is then credited with the actual required contribution received during the year along with any
excess contributions received. Each member unit’'s share is reduced by the actual payment made to their specific
retirees. Net investment income is allocated based on each member’s money-weighted rate of return. All other
shared expenses are allocated based the proportionate share of the total pension liability. The difference
between the total pension liability and the net position is reported as the net pension liability.

The County of Middlesex was abolished on July 11, 1997, pursuant to Chapter 48 of the Acts of 1997. This Act
required that active employees of Middlesex County and Hospital be transferred to the Commonwealth. The
legislation required that County and Hospital retirees and beneficiaries remain with the County Retirement
System. The Commonwealth provided a mechanism, in the legislation, that fully funded the actuarially
determined liability of those retirees. At December 31, 2016, the remaining liabilities for Middlesex County and
the Middlesex Hospital retirees and beneficiaries were actuarially determined and are separately identified in the
System’s funding schedule. No assets have been allocated to cover the remaining liability and therefore the
liability has been allocated to the remaining member units.

The current employees, retirees, beneficiaries and inactive participants of the Middlesex County Retirement
System have been identified and their total pension liability has been actuarially determined. For transparency
purposes, the System has historically paid a contribution as an employer to itself. However with the
implementation of GASB 67 & 68 the net pension liability is allocated to each member unit.

When a member unit accepts an Early Retirement Incentive Program (E.R.I. or ERIP), PERAC completes an
analysis of the costs and liabilities attributable to the additional benefits payable in accordance with the ERIP.

The accrued liability for the members who accept the ERIP as retirees including the ERIP less the accrued liability
for the members as active employees excluding the ERIP represents the increase in accrued liability due to the
ERIP. The net increase is amortized for each member unit accepting the ERIP, and is separately identified in the
system’s funding schedule. The 2002 ERIP amortization is straight line ending in fiscal 2019. The 2003 ERIP
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Notes to Schedule of Employer Allocations
and Schedule of Pension Amounts by Emplover Year Ended December 31, 2016

amortization is straight line ending in fiscal 2020. The 2010 ERIP amortization is straight line ending in fiscal
2022.

NOTE Il — Schedule of Pension Amounts by Employer
The Schedule of Pension Amounts by Employer presents the net pension liability, the various categories of
deferred outflows of resources and deferred inflows of resources, contributions and pension expense for all

participating employers including differences between expected and actual economic experience; differences
between projected and actual investment earnings, net; and changes of assumptions.
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Certified Public Accountants

100 Quannapowitt Parkway
Suite 101
Wakefield, MA 01880
T. 781-914-1700
F. 781-914-1701
Independent Auditor’s Report www.powersandsullivan.com

To the Honorable Middlesex County Retirement Board
Middlesex County Retirement System
Billerica, Massachusetts

Report on the Financial Statements

We have audited the accompanying financial statements of Middlesex County Retirement System (MCRS) as of
and for the year ended December 31, 2015, and the related notes to the financial statements, which collectively
comprise the Middlesex County Retirement System’s financial statements as listed in the table of contents.

Management’s Responsibility for the Financial Statements

Management is responsible for the preparation and fair presentation of these financial statements in accordance
with accounting principles generally accepted in the United States of America; this includes the design,
implementation, and maintenance of internal control relevant to the preparation and fair presentation of financial
statements that are free from material misstatement, whether due to fraud or error.

Auditor’s Responsibility

Our responsibility is to express an opinion on these financial statements based on our audit. We conducted our
audit in accordance with auditing standards generally accepted in the United States of America and the standards
applicable to financial audits contained in Government Auditing Standards, issued by the Comptroller General of
the United States. Those standards require that we plan and perform the audit to obtain reasonable assurance
about whether the financial statements are free from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
financial statements. The procedures selected depend on the auditor’'s judgment, including the assessment of the
risks of material misstatement of the financial statements, whether due to fraud or error. In making those risk
assessments, the auditor considers internal control relevant to the entity’s preparation and fair presentation of the
financial statements in order to design audit procedures that are appropriate in the circumstances, but not for the
purpose of expressing an opinion on the effectiveness of the entity’s internal control. Accordingly, we express no
such opinion. An audit also includes evaluating the appropriateness of accounting policies used and the
reasonableness of significant accounting estimates made by management, as well as evaluating the overall
presentation of the financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit
opinion.
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Opinion

In our opinion, the financial statements referred to above present fairly, in all material respects, the financial
position of the Middlesex County Retirement System as of December 31, 2015 and the results of its operations
and changes in its financial position for the year then ended in accordance with accounting principles generally
accepted in the United States of America.

Other Matters
Required Supplementary Information

Accounting principles generally accepted in the United States of America require that the management’s
discussion and analysis; the Schedule of Changes in the Net Pension Liability and Related Ratios; the Schedule
of Contributions; and the Schedule of Investment Return be presented to supplement the financial statements.
Such information, although not a part of the financial statements, is required by the Governmental Accounting
Standards Board who considers it to be an essential part of financial reporting for placing the financial statements
in an appropriate operational, economic, or historical context. We have applied certain limited procedures to the
required supplementary information in accordance with auditing standards generally accepted in the United
States of America, which consisted of inquiries of management about the methods of preparing the information
and comparing the information for consistency with management’s responses to our inquiries, the financial
statements, and other knowledge we obtained during our audit of the financial statements. We do not express an
opinion or provide any assurance on the information because the limited procedures do not provide us with
sufficient evidence to express an opinion or provide any assurance.

Other Reporting Required by Government Auditing Standards

In accordance with Government Auditing Standards, we have also issued our report dated August 22, 2016, on
our consideration of the Middlesex County Retirement System’s internal control over financial reporting and on
our tests of its compliance with certain provisions of laws, regulations, contracts, grant agreements and other
matters. The purpose of that report is to describe the scope of our testing of internal control over financial
reporting and compliance and the results of that testing, and not to provide an opinion on the internal control over
financial reporting or on compliance. That report is an integral part of an audit performed in accordance with
Government Auditing Standards in considering the Middlesex County Retirement System’s internal control over
financial reporting and compliance.

Restriction on Use
This report is intended solely for the information and use of the Middlesex County Retirement System, the Public

Employee Retirement Administration Commission and all member units and is not intended to be and should not
be used by anyone other than these specified parties.

@#«M/M

August 29, 2016
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Management’s Discussion and Analysis

As management of the Middlesex County Retirement System, we offer readers of these financial statements this
narrative overview and analysis of the financial activities for the year ended December 31, 2015. The System
complies with financial reporting requirements issued by the Governmental Accounting Standards Board (GASB).

The GASB is the authoritative standard setting body that provides guidance on how to prepare financial
statements in conformity with generally accepted accounting principles (GAAP). Users of these financial
statements rely on the GASB to establish consistent reporting standards for all governments in the United States.
This consistent application is the only way users can assess the financial condition of a public retirement system
compared to others.

Financial Highlights

¢ The System’s assets exceeded its liabilities at the close of the most recent year by $1.1 billion (net
position).

e The System’s net position increased by $10.9 million for the year ended December 31, 2015.

¢ Total investment income was $13.2 million; investment expenses were $5.5 million; and net investment
income was $7.7 million.

¢ Total contributions were $148.7 million, primarily consisting of $99.8 million from employers and $45.9
from members.

+ Retirement benefits, refunds and transfers amounted to $142.3 million.

 Administrative expenses were $2.8 million or 2% of total deductions.

¢ The Total Pension Liability is $2.4 billion as of December 31, 2015 while the Net Pension Liability is $1.3
billion.

* The Plan fiduciary net position as a percentage of the total pension liability is 46.13%.

Overview of the Financial Statements

This discussion and analysis is intended to serve as an introduction to the System fiduciary financial statements.
These fiduciary financial statements comprise of four components: 1) management’s discussion and analysis, 2)
fiduciary financial statements, 3) notes to the financial statements and 4) required supplementary information.
Fiduciary Financial Statements

The statement of net position presents information on all assets and deferred outflows less deferred inflows and
liabilities with the difference reported as net position. Over time, increases or decreases in net position may serve
as a useful indicator of whether the financial position is improving or deteriorating.

The statement of changes in fiduciary net position presents information showing how the system’s net position
changed during the most recent year. All changes in net position are reported as soon as the underlying event
giving rise to the change occurs, regardless of the timing of related cash flows. Thus, additions and deductions
are reported in this statement for some items that will only result in cash flows in future periods.

Notes to the financial statements

The notes provide additional information that is essential to a full understanding of the data provided in the
fiduciary financial statements.

Middlesex County Retirement System 4 Management’s Discussion and Analysis
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Required Supplementary Information

Accounting principles generally accepted in the United States of America require that the Schedule of Changes in
the Net Pension Liability and Related Ratios; the Schedule of Contributions; and the Schedule of Investment
Return be presented to supplement the financial statements. Such information, although not a part of the
financial statements, is required by the Governmental Accounting Standards Board who considers it to be an
essential part of financial reporting for placing the financial statements in an appropriate operational, economic, or
historical context.

Financial Analysis

As noted earlier, net position may serve over time as a useful indicator of the System’s financial position. The
System’s net position exceeded liabilities by $1.1 billion at the close of 2015.

The assets accumulated are held to provide pension benefits for qualified retirees along with active and inactive
employees of the member units. At year end the system'’s net position include investments of $1.0 billion, cash of
$48.4 million and current accounts receivable of $4.7 million. The system also had capital assets, net of
accumulated depreciation of $5.6 million at year-end primarily consisting of land, an office building, and building
improvements.

In 2015 the System’s contributions were $148.7 million while retirement benefit payments, refunds, transfers and
administration expenses were $145.6 million which resulted in a current surplus of $3.1 million. In 2014 the
System’s contributions were $138.8 million while retirement benefit payments, refunds, transfers and
administration expenses were $134.2 million which resulted in a prior year surplus of $4.6 million. Therefore for
these two years the System was able to sustain operations independent of investment income.

The main change between 2014 in the increase in net position relates to each year's investment performance.
Net investment income was $7.6 million and $74.9 million in 2015 and 2014 respectively. The annual money
weighted rate of return was 0.61% and 7.54% in 2015 and 2014 respectively. The system’s investment policy is
designed to achieve a long-term rate of return of 7.875% and fluctuation in annual investment returns is expected.

The following tables present summarized financial information for the past two years.

Condensed Statement of Fiduciary Net Position

2015 2014
Assets:
Cash..........oco i 8 48,386,377 $ 52,174,629
Investments.............cooovoei i 1,045,843,118 1,028,497 567
Receivables.................... ... 4,685,100 7,522,121
Prepaid assets...............ccooeiiii 61,415 61,077
Capital assets, net of accumulated depreciation... ... 5,646,331 5,488,201
Total assetS.....ccceeiieiriiiiirn e e e e, 1,104,622,341 1,093,743,595
Liabilities:
Accounts payable...................o 121,604 165,081
Other. . 17,840 17,840
Total liabilities......c.ccccoecveiiiiiiiiire e 139,444 182,921
Net Position Restricted for Pensions........ccccccveveen $  1,104,482,897 1,093,560,674

Middlesex County Retirement System
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Condensed Statement of Changes in Fiduciary Net Position

2015 2014
Additions:
Contributions:
Member contributions.................................... $ 45941291 $ 43,532,020
Employer contributions......................... 99,820,481 93,400,946
Other contributions............................... 2,954,865 1,868,141
Total contributions.................................. 148,716,637 138,801,107
Net investment income (loss):
Total investment income (l0ss)........................ 13,362,645 80,449,082
Less, investmentexpenses............................. (5,545,390) (5,522,439)
Net investment income (loss)...................ooee 7,817,255 74,926,643
Total additions........cccovevriininnininnenn 156,533,892 213,727,750
Deductions:
Administration.................... . 2,824,804 2,996,390
Retirement benefits, refunds and transfers............ 142,321,498 130,639,608
Building operations and maintenance................... 302,773 381,899
Depreciation..................coo i 162,594 162,594
Total deductions........c.ccovvevrieneenenne. 145,611,669 134,180,491
Net increase (decrease) in fiduciary net position...... 10,922,223 79,547,259
Fiduciary net position at beginning of year......... 1,093,560,674 1,014,013,415
Fiduciary net position at end of year.................. $ 1,104,482,897 $ 1,093,560,674

Requests for Information
This financial report is designed to provide a general overview of the System’s finances for all those with an
interest in the System’s finances. Questions concerning any of the information provided in this report or requests

for additional financial information should be addressed to the System’s Chief Administrative Officer, 25 Linnell
Circle, Billerica, Massachusetts 01865.
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STATEMENT OF FIDUCIARY NET POSITION

DECEMBER 31, 2015

Assets

Cash... .

Investments:
PRIT funds.............

Pooled alternative investments..........................
Pooled real estate funds... .......................... ...

Total investments.......................................

Receivables:

Member deductions... ... ...... oo oo i
Members contributions... ..................o
Member make-up payments and redeposits... ....
Reimbursements from other systems............... ...
Other... .o
Total receivables... ... .......c. oo
Prepaid eXpenses. .. ... ... coov v vt

Capital assets, net of accumulated depreciation... ....

Totalassets... ...

Liabilities

Accounts payable................oc
Other ...

Total liabilities... ... ... ..

Net Position Restricted for Pensions

See notes to financial statements.
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5,646,331

1,104,622,341

121,604
17,840

139,444

§_1,104482,807

Financial Statements

169



STATEMENT OF CHANGES IN FIDUCIARY NET POSITION

FOR THE YEAR ENDED DECEMBER 31, 2015

Additions:
Contributions:
Member contributions... ... ...... oo
Member contributions - transfers from other systems............... ..
Retirement benefits - 3(8)c contributions from other systems... ...
Members' makeup payments and redeposits........................ ...
Workers compensation settlements... ...
Employer - federal grant contributions........................ .
Employer contributions... ... ...

Total contributions. .. ...

Net investment income (loss):
Investment INCOME.... ...

Less, investment expenses... ......... ..o
Net investment income (I0SS)... ... ... oo vt
Total additions... ... ... ...
Deductions:
Administration... ...
Member contributions - transfers to other systems......................
Retirement benefits - 3(8)c payments to other systems................
Retirement benefits and refunds... ...... ... ..o oo
Building operations and maintenance.....................coc
Depreciation... ... ...
Total deductions... ... ... .o
Net increase (decrease) in fiduciary net position.............................
Fiduciary net position at beginning of year... ...............cco oo

Fiduciary net positionatend ofyear.................................

See notes to financial statements.
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Notes to Financial Statements Year Ended December 31, 2015

NOTE 1 — PLAN DESCRIPTION

The Middlesex County Retirement System is a multiple-employer, cost-sharing, contributory defined benefit
pension plan covering all employees of the governmental member units deemed eligible by the Middlesex County
Retirement Board (the Board), with the exception of school department employees who serve in a teaching
capacity. The pensions of such school employees are administered by the Commonwealth of Massachusetts’
Teachers Retirement System. Membership in the System is mandatory immediately upon the commencement of
employment for all permanent employees working a minimum of 20 hours per week. As of January 1, 2014, the
System had 71 participating employers.

Instituted in 1937, the System is a member of the Massachusetts Contributory Retirement System and is
governed by Chapter 32 of the Massachusetts General Laws. Membership in the Plan is mandatory immediately
upon the commencement of employment for all permanent, full-time employees.

Massachusetts contributory retirement system benefits are, with certain exceptions, uniform from system to
system. The System provides for retirement allowance benefits up to a maximum of 80% of a member's highest
three-year average annual rate of regular compensation for those hired prior to April 2, 2012 and the highest five-
year average for members hired after that date. Benefit payments are based upon a member's age, length of
creditable service, level of compensation, and group classification.

Members become vested after ten years of creditable service. A superannuation retirement allowance may be
received upon the completion of 20 years of service or upon reaching the age of 55 with 10 years of service.
Normal retirement for most employees occurs at age 65 (except for certain hazardous duty and public safety
positions, whose normal retirement is at age 55).

A retirement allowance consists of two parts: an annuity and a pension. A member's accumulated total
deductions and the interest they generate constitute the annuity. The differential between the total retirement
benefit and the annuity is the pension.

Active members contribute between 5% and 11% of their gross regular compensation. The percentage rate is
keyed to the date upon which an employee's membership commences. These deductions are deposited in the
Annuity Savings Fund and earn interest at a rate determined by the Public Employee Retirement Administration
Commission’s (PERAC) actuary. When a member's retirement becomes effective, his/her deductions and related
interest are transferred to the Annuity Reserve Fund. Any cost-of-living adjustments granted between 1981 and
1997 and any increase in other benefits imposed by the Commonwealth of Massachusetts’ state law during those
years are borne by the Commonwealth and are deposited into the Pension Fund. Cost-of-living adjustments
granted after 1997 must be approved by the System and all costs are borne by the System.

The pension portion of any retirement benefit is paid from the Pension Fund of the System. The governmental
unit employing the member must annually appropriate and contribute the amount of current-year pension
assessment.

Administrative expenses, which were previously appropriated from the governmental entities whose employees
are members of the system, are now paid from investment income.

Members who become permanently and totally disabled for further duty may be eligible to receive a disability
retirement allowance. The amount of benefits to be received in such cases is dependent on several factors,
including whether or not the disability is work related, the member's age, years of creditable service, level of
compensation, veterans' status and group classification.

Survivor benefits are extended to eligible beneficiaries of members whose death occurs prior to or following
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Notes to Financial Statements Year Ended December 31, 2015

retirement.

NOTE 2 — SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

The accompanying financial statements of the Middlesex County Retirement System have been prepared in
accordance with accounting principles generally accepted in the United States of America (GAAP). The
Governmental Accounting Standards Board (GASB) is the recognized standard-setting body for establishing
governmental accounting and financial reporting principles.

MCRS is a special-purpose government engaged only in fiduciary activities. Accordingly, the financial statements
are reported using the flow of economic resources measurement focus and use the accrual basis of accounting.
Under this method, additions are recorded when earned and deductions are recorded when the liabilities are
incurred.

Cash and Investments

Cash and cash equivalents are considered to be cash on hand, demand deposits and short-term investments with
an original maturity of three months or less from the date of acquisition. Investments are carried at fair value. The
fair values were determined by the closing price for those securities traded on national stock exchanges and at
the average bid-and-asked quotation for those securities traded in the over-the-counter market. The fair value of
private equities are based on management’s valuation of estimates and assumptions from information and
representations provided by the respective general partners, in the absence of readily ascertainable market
values. Real estate assets are reported at fair value utilizing an income approach to valuation along with
independent appraisals and estimates by management.

Accounts Receivable

Accounts receivable consist of member deductions, pension fund appropriations, and other miscellaneous
reimbursements. These receivables are considered 100% collectible and therefore do not report an allowance for
uncollectibles.

Deferred Outflows/Inflows of Resources

In addition to assets, the statement of fiduciary net position will sometimes report a separate section for deferred
outflows of resources. This separate financial statement element, deferred outflows of resources, represents a
consumption of fiduciary net position that applies to a future period(s) and so will not be recognized as an outflow
of resources (deduction) until then. The MCRS did not have any items that qualify for reporting in this category.

In addition to liabilities, the statement of fiduciary net position will sometimes report a separate section for
deferred inflows of resources. This separate financial statement element, deferred inflows of resources,
represents an acquisition of net position that applies to a future period(s) and so will not be recognized as an
inflow of resources (addition) until that time. The MCRS did not have any items that qualify for reporting in this
category.

NOTE 3 — PLAN ADMINISTRATION
The System is administered by a five-person Board of Retirement consisting of a first member, who shall serve as

Chairman/Treasurer, who shall be appointed by the other four members, a second member elected by the
Advisory Council consisting of representatives from the member units, a third and fourth member who shall be
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Notes to Financial Statements Year Ended December 31, 2015

elected by the members in or retired from the service of such system, and a fifth member who shall be chosen by
the other four members.

Chairman Thomas F. Gibson Term Expires: 12/31/2020
Advisory Council Member Brian P. Curtin Term Expires: 12/31/2019
Elected Member John Brown Term Expires: 12/31/2017
Elected Member Edgar W. McLean, Jr. Term Expires: 12/31/2016
Appointed Member Robert W. Healy Term Expires: 12/17/2020

Board members are required to meet at least once a month. The Board must keep a record of all of its
proceedings. The Board must annually submit to the appropriate authority an estimate of the expenses of
administration and cost of operation of the System. The Board must annually file a financial statement of
condition for the System with the Executive Director of PERAC.

The investment of the System’s funds is the responsibility of the Board. All retirement allowances must be
approved by the Retirement Board. The PERAC Actuary performs verification prior to payment, unless the
System has obtained a waiver for superannuation calculations allowing them to bypass this requirement. All
expenses incurred by the System must be approved by a majority vote of the Board. Payments shall be made
only upon vouchers signed by three persons designated by the Board.

The following retirement board members and employees are bonded by an authorized agent representing a
company licensed to do business in Massachusetts as follows:

Treasurer-Custodian: ) $10,000,000 Fiduciary
Ex-Officio Member: ) RLI Insurance Company
Elected Members: )

Appointed Members: ) $1,000,000 Fidelity

Staff Employees: ) National Union Fire Insurance

NOTE 4 — OFFICE BUILDING

The MCRS owns an office building that was purchased as an investment and for the administrative offices of the
System. The building is a two story, 1986-built office building consisting of 62,307 square feet of net rentable
area. The property is situated on a 4.23 acre site in Billerica, Middlesex County, Massachusetts

Middlesex County Retirement System 11 Financial Statements
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Notes to Financial Statements Year Ended December 31, 2015

NOTE 5 — CASH AND INVESTMENTS

Custodial Credit Risk - Deposits

At December 31, 2015, the carrying amount of the System’s deposits totaled $6,653,851 and the bank balance
totaled $8,169,271, all of which was covered by Federal Depository Insurance.

Investments
The System’s investments are as follows:

Other Investments

PRIT Pooled Funds............................ $  1,029,977,238
Money Market Mutual Funds................. 41,732,526
Pooled Alternative Investments......... ... 6,453,186
Pooled Real Estate Funds.................... 9,412,694
Total Investments............................... % 1,087,575 644

Approximately 95% of the Retirement System’s investments are in Pension Reserve Investment Trust (PRIT).
This investment pool was established by the Treasurer of the Commonwealth of Massachusetts, who serves as
Trustee. PRIT is administered by the Pension Reserves Investment Management Board. The fair values of the
positions in each investment Pool are the same as the value of each Pool's shares. The Administration does not
have the ability to control any of the investment decisions relative to its funds in PRIT.

Approximately 1.5% of the System’s funds are invested in pooled alternative investments and pooled real estate
funds. The market values of assets in those funds are based on the quoted values obtained from each pool.

The Administration’s annual money-weighted rate of return on pension plan investments was 0.61%. The
money—weighted rate of return expresses investment performance, net of pension plan investment expense,
adjusted for the changing amounts actually invested, measured monthly.

NOTE 6 — CAPITAL ASSETS

Capital assets are depreciated on a straight-line basis. The estimated useful lives of capital assets are as follows:

Estimated
Useful
Life
Capital Asset Type (in years)
Building... ... ... .o 40
Building improvements... ...................... 40
Ford Pick-up truck with plow.................. ... 5
Middlesex County Retirement System 12 Financial Statements
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Year Ended December 31, 2015

Capital asset activity for the year ended December 31, 2015, was as follows:

Beginning Ending
Balance Increases Decreases Balance
Capital assets not being depreciated:
. $ 672,657 $ - $ - $ 672,657
267,270 320,724 - 587,994
Total capital assets not being depreciated....... 939,927 320,724 - 1,260,651
Capital assets being depreciated:
BUildiNgS. ..o ooiiiii 5,417,136 - - 5,417,136
Building improvements...................oco il 1,086,623 - - 1,086,623
Ford Pick-up truck with plow.............................. 19,603 - - 19,603
Total capital assets being depreciated............ 6,523,362 - - 6,523,362
Less accumulated depreciation for:
BUildingS......oooii i (1,629,498) (135,428) - (1,764,926)
Building improvements...................ocoi il (325,987) (27,166) - (353,153)
Ford Pick-up truck with plow.............................. (19,603) - - (19,603)
Total accumulated depreciation..................... (1,975,088) (162,594) - (2,137,682)
Total capital assets being depreciated, net................. 4,548,274 (162,594) - 4,385,680
Total capital assets, net......................................... $ 5,488,201 $ 158,130 $ - 3 5,646,331

NOTE 7 — MEMBERSHIP

The following table represents the System’s membership at December 31, 2015:

ACtIVE MEMDEIS. .. ... e
INactive MEMDETS. .. ... ... e e

Disabled members.............

Retirees and beneficiaries currently receiving benefits........................... .

TOtal.

Middlesex County Retirement System 13
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Notes to Financial Statements Year Ended December 31, 2015

NOTE 8 — ACTUARIAL VALUATION

Components of the net pension liability as of December 31, 2015 were as follows:

Total pension liability...............................oooc. $ 2,394,501,842
The pension plan's fiduciary net position......................... 1,104,482,897
The net pension liability............................................... $ 1,290,018,945

The pension plan's fiduciary net position as a percentage
of the total pension liability.......................o 46.13%

The total pension liability was determined by an actuarial valuation as of January 1, 2014, using the following
actuarial assumptions, applied to all periods included in the measurement that was updated to December 31,

2015:

Valuationdate...................coooi January 1, 2014

Actuarial cost method.............................. Entry Age Normal Cost Method.

Amortization method............................... Prior year's total contribution increased by 6.5% for fiscal 2016
through fiscal 2020, and thereafter the remaining unfunded
liability will be amortized on a 4.0% annual increasing basis;
ERI liability amortized in level payments.

Remaining amortization period.................. As of July 1, 2014, 5 years remaining for 2002 ERI liability,

6 years remaining for 2003 ERI liability, 8 years remaining
for 2010 ERI liability, and 21 years for remaining unfunded
liability.

Asset valuation method........................... The difference between the expected return and the actual
investment return on a market value basis is recognized over
a five year period. Asset value is adjusted as necessary to
be within 20% of the market value.

Inflation rate.............c..ocooee i, 4.00%

Projected salaryincreases........................ Varies by length of service with ultimate rates of 4.25%
for Group 1, 4.50% for Group 2 and 4.75% for Group 4
(previously, 4.75% for group 1 and 5.25% for group 4).

Cost of living adjustments........................ 3.0% of the first $14,000 of retirement income.

Rates of retirement.......................... Varies based upon age for general employees, police
and fire employees.

Rates of disability..................coooiiiiininl For general employees, it was assumed that 45% of all
disabilities are ordinary (55% are service connected).

For police and fire employees, 10% of all disabilities are
assumed to be ordinary (90% are service connected).

Mortality Rates:

Pre-Retirement........................ The RP-2000 Employee Mortality Table projected 22 years with
Scale AA.

Post-Retirement...................... The RP-2000 Employee Mortality Table projected 17 years with
Scale AA.

Disabled Retiree...................... The RP-2000 Healthy Annuitant Mortality Table set forward
three years projected 17 years with Scale AA.

Investment rate of return/Discount rate....... 7.875%, net of pension plan investment expense, including inflation
previously 8.0%

Middlesex County Retirement System 14 Financial Statements

Middlesex County Retirement System Audit Report 176



Notes to Financial Statements Year Ended December 31, 2015

Investment policy: The pension plan’s policy in regard to the allocation of invested assets is established by PRIT.
Plan assets are managed on a total return basis with a long-term objective of achieving a fully funded status for
the benefits provided through the pension plan.

The long-term expected rate of return on pension plan investments was determined using a building-block method
in which best-estimate ranges of expected future real rates of return (expected returns, net of pension plan
investment expense and inflation) are developed for each major asset class. These ranges are combined to
produce the long-term expected rate of return by weighting the expected future real rates of return by the target
asset allocation percentage and by adding expected inflation. Best estimates of arithmetic real rates of return for
each major asset class included in the pension plan’s target asset allocation as of January 1, 2014 are
summarized in the following table:

Long-Term Expected  Long-Term Expected

Asset Class Real Rate of Return Asset Allocation
Domestic equity... 6.49% 19.60%
International developed markets eqLuty ......... 7.16% 15.60%
International emerging markets equity.......... 9.46% 6.50%
Core fixed iNCOME... ... ... 1.68% 15.30%
High-yieldfixed INCOME... ..o e 4.76% 8.30%
Real estate... 4.37% 9.90%
Commodltres e e 4.13% 3.90%
Short-term government money market . 1.11% 0.00%
Hedge fund, GTAA, Risk parlty R 3.60% 9.80%
Private equity... 11.04% 11.10%
100.00%

Discount rate: The discount rate used to measure the total pension liability was 7.875%. The projection of cash
flows used to determine the discount rate assumed plan member contributions will be made at the current
contribution rate and that contributions will be made at rates equal to the actuarially determined contribution rate.
Based on those assumptions, the pension plan’s fiduciary net position was projected to be available to make all
projected future benefit payments of current plan members. Therefore, the long-term expected rate of return on
pension plan investments was applied to all periods of projected benefit payments to determine the total pension
liability.

Sensitivity of the net position liability to changes in the discount rate. The following presents the net position
liability, calculated using the discount rate of 7.875%, as well as what the net position liability would be if it were
calculated using a discount rate that is 1-percentage-point lower (6.875%) or 1-percentage-point higher (8.875%
than the current rate:

Current
1% Decrease Discount 1% Increase
(6.875%) (7.875%) (8.875%)
Middlesex County Retirement System's net
pension liability as of December 31, 2015..................... $ 1,549,069,449 $§ 1,290,018,945 $ 1,069,419,459

Contributions. Governmental employers are required to pay an annual appropriation as established by PERAC.
The total appropriation includes the amounts to pay the pension portion of each member’s retirement allowance,
an amount to amortize the actuarially determined unfunded liability to zero in accordance with the system’s
funding schedule, and additional appropriations in accordance with adopted early retirement incentive programs.
The pension fund appropriations are allocated amongst employers based on the actuarial valuation.
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NOTE 9 - TOWN OF ACTON SETTLEMENT

In March of 2011 the Town of Acton and the MCRS reached a settlement regarding a civil suit filed by the Town of
Acton. The Town of Acton sought relief relating to increased assessments due to investment losses incurred by
the System. The MCRS agreed to credit against (i.e. to reduce) Acton's annual assessment by a total credit of
$300,000, which is to be credited, at a minimum, in installments of $37,500 per year for a period of eight years or
in larger installments until the total credit of $300,000 is paid in full to Acton, whichever is earlier. Without limiting
the foregoing, the MCRS intends to fund the credit through the System's operating budget and will not increase
assessments to members of the System (including Acton) to fund the credit. The Parties agree that Acton shall
receive the credit for each year that Acton is a member of the MCRS so that if Acton ceases to be a member of
the MCRS, any remaining amount of the credit then outstanding will be forfeited. The Parties further agree that
the MCRS may, at its discretion, credit all or a part of this obligation in one year. If the MCRS credits more than
$37,500 in any given year, the remaining years' obligations will be ratably and proportionally reduced. As of
December 31, 2015, the Town of Acton has been credited $225,000.

NOTE 10 - DISPUTE WITH THE COMMONWEALTH AND STATE EMPLOYEES RETIREMENT SYSTEM

The County of Middlesex was abolished on July 11, 1997, pursuant to Chapter 48 of the Acts of 1997. This Act
required that active employees of Middlesex County be transferred to the Commonwealth. Therefore the MCRS
was required to transfer the Annuity Savings Fund Balances of these transferred County employees to the State
Employees Retirement System (SERS). This transfer, totaling approximately $18 million, was made during
calendar year 1998.

In December of 1999, the State Legislature enacted Massachusetts General Law, Chapter 34B (Abolition of
County Government). This legislation, among other things, defines the components of determining the overall
surplus or deficit of an abolished County upon transfer to the Commonwealth and how regional retirement
systems will be affected. Sections 8 and 18 addressed how the abolished County’s unfunded liabilities in regional
retirement systems will be paid for. The MCRS believes, as a result of the abolishment of Middlesex County, that
the Commonwealth of Massachusetts owed them $9,501,680 for the Unfunded Liability for retirees of the former
Middlesex County.

The Commonwealth and SERS did not agree with the assertion that the MCRS was owed $9,501,680. As a
result, the MCRS acted to stop 3(8)(c) reimbursements to the State Employees Retirement System and
correspondingly the State System began to intercept all COLA reimbursements which were due the MCRS. In
2012 the MCRS reinstated payments for 3(8)(c) reimbursements to the SERS. The SERS and MCRS are
currently working to determine the amount owed after accounting for the 3(8)(c) reimbursements and COLA
reimbursements which were withheld. It is expected that all amounts except for the $9.5 million will be resolved in
2016. The net amount of these transactions is not considered significant and has not been reported in these
financial statements.

NOTE 11 — IMPLEMENTATION OF GASB PRONOUNCEMENTS
The following GASB pronouncements will be implemented in the future:

» The GASB issued Statement #72, Fair Value Measurement and Application, which is required to be
implemented in 2016.

s The GASB issued Statement #76, The Hierarchy of Generally Accepted Accounting Principles for State

and Local Governments, which is required to be implemented in 2016.
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» The GASB issued Statement #78, Pensions Provided through Certain Multiple-Employer Defined Benefit
Pension Plans, which is required to be implemented in 2016.

¢ The GASB issued Statement #79, Certain External Investment Pools and Pool Participants, which is
required to be implemented in 2016 with certain provisions to be implemented in 2016.

s The GASB issued Statement #82, Pension Issues — an amendment of GASB Statements #67, #68, and
#73 which is required to be implemented in 2017.

Management is currently assessing the impact the implementation of these pronouncements will have on the
financial statements.
NOTE 12 - SUBSEQUENT EVENTS

Management has evaluated subsequent events through August 22, 2016, which is the date the financial
statements were available to be issued.
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SCHEDULE OF CHANGES IN THE NET PENSION LIABILITY

AND RELATED RATIOS
2014 2015

Total pension liability:

SenViCe COSt... ... B 52,132,389 $ 54,217,685

Interest... 172,094,226 179,703,272

Changes in benefltterms - -

Differences between expected and aotual experlence R - -

Changes in assumptions... . - -

Benefit payments, |nolud|ng refunds of employee contrlbutlons AAAAA (125,082,678) (134,295,504)
Net change in total pension liability.......................................... 99,143,937 99,625,453
Total pension liability, beginning....................... 2,195,732,452 2,294 876,389
Total pension liability, ending (@)............................ $ 2204876389 $ 2,394,501,842
Plan fiduciary net position:

Member contributions.................. S 39,806,980 40,870,163

Employer contributions... ... 93,400,946 99,820,481

Net investment income (10SS)... ... 74,962 895 7,817,255

Retirement benefits and refunds... ... . (125,082,678) (134,295,504)

Administrative eXpenses. ... (3,540,884) (3,290,172)
Net increase (decrease) in fiduciary net position........................... 79,547 259 10,922,223
Fiduciary net position at beginning of year................................... 1,014,013,415 1,093,560,674
Fiduciary net positionatend of year(b)...................................... $ 1,093560,674 $ 1,104,482,897
Net pension liability - ending (@) = (b)....oveuvririerieieciecceeeeceeeae $ 1,201,315715 $ 1,290,018,945
Plan fiduciary net position as a percentage of the total

pension liability... ... 47.65% 46.13%
Covered-employee payroll (*).............ccc.ccocciiiiiiiiiii . 8 415,752,810 432,382,921
Net pension liability as a percentage of covered-employee

PAYIOIL. .. ..o 288.95% 298.35%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those years for
which information is available.

See notes to required supplementary information.
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SCHEDULE OF CONTRIBUTIONS

2014 2015
Actuarially determined contribution........................ $ 92,826,743 $ 98,792,642
Contributions in relation to the actuarially
determined contribution...................... ... 93,400,946 99,820,481
Contribution deficiency (excess)..................... $ (574,203) $ (1,027,839)
Covered-employee payroll (*)............................. $ 415,752,810 $ 432,382,921
Contributions as a percentage of covered-
employee payroll................. 22.47% 23.09%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those
years for which information is available.

See notes to required supplementary information.
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SCHEDULE OF INVESTMENT RETURN

2014 2015

Annual money-weighted rate of return,
net of investment expense... ... 7.54% 0.61%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those
years for which information is available.

The annual money-weighted rate of return has been calculated by
the Pension Reserves Investment Management Board (PRIM).

See notes to required supplementary information.
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NOTE A — CHANGES IN THE NET PENSION LIABILITY AND RELATED RATIOS

The Schedule of Changes in the Net Pension Liability and Related Ratios includes the detailed changes in the
system’s total pension liability, changes in the system’s net position, and the ending net pension liability. It also
demonstrates the plan’s net position as a percentage of the total pension liability and the net pension liability as a
percentage of covered payroll.

Since the system performs an actuarial valuation bi-annually, there are no reported amounts for the changes in
benefit terms, differences between expected and actual experience and changes in assumptions as of December
31, 2015.

NOTE B — CONTRIBUTIONS

Governmental employers are required to pay an annual appropriation as established by PERAC. The total
appropriation includes the amounts to pay the pension portion of each member’s retirement allowance, an amount
to amortize the actuarially determined unfunded liability to zero in accordance with the system’s funding schedule,
and additional appropriations in accordance with adopted early retirement incentive programs. The total
appropriations are payable on July 1 and January 1. Employers may choose to pay the entire appropriation in
July at a discounted rate. Accordingly, actual employer contributions may be less than the “total appropriation”.
The pension fund appropriations are allocated amongst employers based on covered payroll. In addition, an
employer may contribute more than the amount required.

NOTE C — MONEY WEIGHTED RATE OF RETURN
The money weighted rate of return is calculated as the internal rate of return on pension plan investments, net of
pension plan investment expense. A money weighted rate of return expresses investment performance, net of

pension plan investment expense, adjusted for the changing amounts actually invested. Inputs to the money
weighted rate of return calculation are determined monthly.
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Powers & Sullivan, LLC

Certified Public Accountants

100 Quannapowitt Parkway
Suite 101
Wakefield, MA 01880
i T. 781-914-1700
Independent Auditor’s Report ! !
F. 781-914-1701

www.powersandsullivan.com

To the Honorable Middlesex County Retirement Board
Middlesex County Retirement System
Billerica, Massachusetts

We have audited the accompanying schedule of employer allocations of the Middlesex County Retirement
System (MCRS) as of and for the year ended December 31, 2015, and the related notes. We have also audited
the total for all entities of the rows titled net pension liability, total deferred outflows of resources, total deferred
inflows of resources, total covered payroll, total pension expense and contributions included in the accompanying
schedule of pension amounts by employer of the MCRS Pension Plan as of and for the year ended December 31,
2015, and the related notes.

Management’s Responsibility for the Schedules

Management is responsible for the preparation and fair presentation of these schedules in accordance with
accounting principles generally accepted in the United States of America; this includes the design,
implementation, and maintenance of internal control relevant to the preparation and fair presentation of the
schedules that are free from material misstatement, whether due to fraud or error.

Auditor’s Responsibility

Our responsibility is to express opinions on the schedule of employer allocations and the specified row totals
included in the schedule of pension amounts by employer based on our audit. We conducted our audit in
accordance with auditing standards generally accepted in the United States of America. Those standards require
that we plan and perform the audit to obtain reasonable assurance about whether the schedule of employer
allocations and specified row totals included in the schedule of pension amounts by employer are free from
material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
schedule of employer allocations and the specified row totals included in the schedule of pension amounts by
employer. The procedures selected depend on the auditor’'s judgment, including the assessment of the risks of
material misstatement of the schedule of employer allocations and the specified row totals included in the
schedule of pension amounts by employer, whether due to fraud or error. In making those risk assessments, the
auditor considers internal control relevant to the entity’s preparation and fair presentation of the schedule of
employer allocations and the specified row totals included in the schedule of pension amounts by employer in
order to design audit procedures that are appropriate in the circumstances, but not for the purpose of expressing
an opinion on the effectiveness of the entity’s internal control. Accordingly, we express no such opinion. An audit
also includes evaluating the appropriateness of accounting policies used and the reasonableness of significant
accounting estimates made by management, as well as evaluating the overall presentation of the schedule of
employer allocations and the specified row totals included in the schedule of pension amounts by employer.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit
opinions.
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Opinions

In our opinion, the schedules referred to above present fairly, in all material respects, the employer allocations and total
for all rows titled net pension liability, total deferred outflows of resources, total deferred inflows of resources, total
covered payroll, total pension expense and contributions for the total of all participating entities for the Middlesex
County Retirement System as of and for the year ended December 31, 2015, in accordance with accounting principles
generally accepted in the United States of America.

Other Matter

We have audited, in accordance with auditing standards generally accepted in the United States of America, the
financial statements of the Middlesex County Retirement System as of and for the year ended December 31, 2015, and
our report thereon, dated August 22, 2016, expressed an unmodified opinion on those financial statements.
Restriction on Use

This report is intended solely for the information and use of the Middlesex County Retirement System management, the

Middlesex County Retirement System employers and their auditors and is not intended to be and should not be used by
anyone other than these specified parties.

&W}M}w

August 29, 2016
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SCHEDULE OF EMPLOYER ALLOCATIONS

FOR THE YEAR ENDED DECEMBER 31, 2015

Employer

Middlesex County Retirement Board
Middlesex County

Middlesex Hospital.

Town of Acton..

Town of Ashby.

Town of Ashland

Town of Ayer.

Town of Bedford..

Town of Billerica

Town of Boxborough

Town of Burlington.

Town of Carlisle

Town of Chelmsford

Town of Dracut... ...

Town of Dunstable

Town of Groton

Town of Holliston.

Town of Hopkinton

Town of Hudson

Town of Lincoln....

Town of Littleton

Town of North Reading

Town of Pepperell

Town of Sherborn...

Town of Shirley

Town of Stow.......

Town of Sudbury.

Town of Tewksbury....

Town of Townsend

Town of Tyngshorough

Town of Wayland

Town of Westford

Town of Weston.....

Town of Wilmington
Acton-Boxborough Regional School District.......
Acton Water Supply

Bedford Housing Authority.......
Billerica Housing Authority
Chelmsford Housing Authority ...
Chelmsford Water District
Dracut Housing Authority...
Dracut Water Supply

East Chelmsford Water District
East Middlesex Mosquito Control...

Greater Lowell Regional Vocational Techmca\ School Dlsmct

Groton-Dunstable Regional School District.............
Hudson Housing Authority

Lincoln-Sudbury Regional School District.......
Nashoba Valley Technical High School District.

North Chelmsford Water District... .

North Middlesex Regional School Dlsmcl
Shawsheen Valley Regional Vocational School... ......

South Middlesex Regional Vocational Technical School.

Sudbury Water District......... e
Tewksbury Housing Authority......
Wayland Housing Authority
Hopkinton Housing Authority....
Sudbury Housing Authority
Wilmington Housing Authority....
Acton Housing Authority

Burlington Housing Authority....
Ayer Housing Authority ... .
Holliston Housing Authority..........
Littleton Housing Authority......
Westford Housing Authority

Shirley Water District

Tyngsborough Housing Authority.
Pepperell Housing Authority.......
Groton Housing Authority
Tyngsborough Water District.

North Reading Housing Authority.
West Groton Water .

Ayer-Shirley Regional School Dlsmct

Total.

See notes to schedule of employer allocations and schedule of pension amounts by employer.
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Share of Percent of
Net Pension Total Net
Liability Pension Liability
- 0.000000%
- 0.000000%
- 0.000000%
44,369,446 3.439441%
1,611,292 0.124905%
26910611 2.086063%
17,086,573 1324521%
47,296,776 3.666363%
127,076,615 9.850756%
7,963,070 0.617283%
104,556,462 8.105033%
8,912,755 0.690901%
93,051,442 7.213184%
52,368,527 4.059516%
2,389,144 0.185202%
20,586,198 1.595806%
23,403,449 1.814194%
19.499,185 1511543%
56,963,462 4415707%
23,666,611 1.834594%
21,397,309 1.658682%
44,145,145 3.422054%
12,706,598 0.984993%
10,262,053 0.795496%
9,134,041 0.708055%
9,234,186 0.715818%
51,874,232 4.021199%
85,301,248 6.612403%
7475618 0579497%
17,982,560 1.393976%
53,154,605 4.120452%
47,358,134 3671119%
58,678,679 4.548668%
74,403,164 5.767602%
23515,180 1.822855%
2,784,648 0.215861%
263,833 0.020452%
1,068,744 0.082847%
1,138,990 0.088293%
1402,613 0.108728%
1,785,743 0.138428%
2428,037 0.188217%
286,759 0.022229%
496,144 0.038460%
14,784,348 1.146057%
8,509,375 0.659632%
1,399,262 0.108468%
7.913,832 0.613466%
3,156,315 0.244672%
748,681 0.058036%
10,991,588 0.852049%
7,364,846 0.570910%
6,481,194 0.502411%
1.446,469 0.112128%
1,248,093 0.096750%
447,164 0.034663%
442,908 0.034333%
266,258 0.020640%
271,567 0.021051%
827,882 0.064176%
119,574 0.009269%
441,841 0.034251%
214,474 0.016626%
367,115 0.028458%
427,017 0.033102%
358,461 0.027787%
399,306 0.030953%
100,348 0.007779%
12,029 0.000932%
372,014 0.028838%
84,100 0.006519%
24,760 0.001919%
4,808,243 0.372727%
1.290.018.945 100.000%
Employer Allocations
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Net Pension Liability
Beginning net pension liability..................ccccccocoiiiie $

Ending net pension ability. .................ccoveverieerierienenne $

Deferred Quiflows of Resources
Differences between expected and actual experience..

Net difference between projected and actual
investment earnings on pension plan investments...........

Changes of assumptions.................ccooooiiiiiiiiiiinnn.
Changes in proportion and differences between

employer contributions and proportionate

share of contributions..............ccocoiiiiiiii

Total Deferred Outflows of Resources................c..eeees $

Deferred Inflows of Resources
Differences between expected and actual experience......... $

Changes of assumptions.................cccooiiiiiiiiiiiiiiinnnn:
Changes in proportion and differences between
employer contributions and proportionate

share of contributions..............ccccooiiiiii

Total Deferred Inflows of Resources..............cccccvvvnne. $

Pension Expense
Proportionate share of plan pension expense.................... $

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions......

Total Employer Pension EXpense...............ccccoceeeeenne $
Contributions
Statutory required contribution..................oocooiiii $

Contribution in relation to statutory required contribution......
Contribution deficiency/(eXcess)...........cccvvvvviueiiiiiinnnennnn. $
Contributions as a percentage of covered payroll...............

Deferred Inflows/(Outflows) Recognized in
Future Pension Expense
June 30, 2017...
June 30, 2018
June 30, 2019...
June 30, 2020...
June 30, 2021...

Total Deferred Inflows/(Outflows) Recognized in

Future Pension EXpense................ccoeeeiiiiiiiiiinnnnee $
Discount Rate Sensitivity
1% decrease (6.875%)........couveeeeeriieeeieeiieeeeeeeieeeeeees $
Current discount rate (7.875%)............cvviiiiiiieiiiiiiiinnnn. $
1% INCrease (8.875%)........uvvvveeerierriireereeeieeeee e e $
Covered Payroll............coocurueieenieeiiee et $

See notes to schedule of employer allocations and schedule
of pension amounts by employer.
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Middlesex
County
Retirement Middlesex Middlesex Town of
Board County Hospital Acton
$ -3 - 8 41,050,336
$ - $ - % 44,369,446
$ -8 -8 -
- - 2,262,498
- - 213,858
$ - $ - $ 2,476,356
$ - % -8 -
- - 142,929
$ -3 - % 142,929
311,767 $ - $ - $ 4,350,475
- - 17,735
311,767 $ - $ - $ 4,368,210
311,767 $ - $ -3 3,243,883
(311,767) - - (3,243,883)
$ % ] -
21.27% 0.00% 0.00% 24.86%
- $ - $ - $ 592,081
- - - 592,081
- - - 592,082
- - - 557,183
$ - $ -3 2,333.427
-8 -8 -8 53,279,358
$ - % - $ 44,369,446
- $ - $ - $ 36,782,072
1465931 $ - $ - % 13,048,335
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Net Pension Liability
Beginning net pension liability....................ccccoiiiiinnnn.

Ending net pension iability..................cocoeerererriiirenens

Deferred Outflows of Resources
Differences between expected and actual experience...

Net difference between projected and actual
investment earnings on pension plan investments...........

Changes of assumptions..............c.ccccccvviiiiii.
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................ccoooiiiiiii

Total Deferred Outflows of Resources.........................

Deferred Inflows of Resources
Differences between expected and actual experience.........

Changes of assumptions..............cccccvvviiiiiii s
Changes in proportion and differences between
employer contributions and proportionate

share of contributions.................ccoooiiiiiii

Total Deferred Inflows of Resources............................

Pension Expense
Proportionate share of plan pension expense....................

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions......
Total Employer Pension EXpense..............ccccoeuvveeennne
Contributions
Statutory required contribution.....................cco
Cortribution in relation to statutory required contribution......
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn
Cortributions as a percentage of covered payroll...............
Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense
June 30, 2017.
June 30, 2018.
June 30, 2019.
June 30, 2020.
June 30, 2021.

Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns

Discount Rate Sensitivity
1% 0ECraSe (6.875%)............cv.vvrrerereereerereerenesnnnnns

Current discount rate (7.875%)............ccceeviviiiiiiiiinnnnn.
1% increase (8.875%)............coceeiiiiiiiiiiiiicie
Covered Payroll..............ccccooevviiiiiiiiii

See notes to schedule of employer allocations and schedule
of pension amounts by employer.

Middlesex County Retirement System
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Town of Town of Town of Town of
Ashby Ashland Ayer Bedford
1427805 $ 24,556,017 $ 15,773,883 $ 43939870
1,611,292 $ 26910611 $ 17,086,573 $ 47,296,776

-3 -8 -3 -
82,164 1,372,234 871,284 2411771
89,441 590,599 130,087 83,497
171605 ¢ 1,962,833 ¢ 1,001,371 $ 2,495,268
-3 - % -3 -
- - - 133,462
- % - $ -3 133,462
157,990 $ 2,638,616 $ 1,675,359 $ 4,637,503
22,361 147,650 32,522 (12,492)
180,351 $ 2,786,266 $ 1,707,881 § 4,625,011
163,640 $ 2,283,740 $ 1,343,292 § 3,481,523
(163,640) (2,311,579) (1,343,292) (3,481,523)
=% (27839) $ 3 -
17.67% 19.56% 24.92% 20.65%
43219 $ 495998 $ 253,701 $ 599,747
43,219 495,998 253,701 599,747
43,219 495,998 253,701 599,747
41,948 474,839 240,268 562,565
171,605 $ 1,962,833 $ 1,001,371 $ 2,361,806
1,934,865 $ 32,314,565 $ 20,517,750 $ 56,794,509
1611292 $ 26910611 $ 17,086,573 $ 47,296,776
1335758 $ 22,308,764 $ 14,164,685 $ 39,208,799
926,336 $ 11,676,182 § 5,391,242 $ 16,858,665
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Town of Town of Town of Town of
Billerica Boxborough Burlington Carlisle
Net Pension Liability
Beginning net pension liability........................cooii. $ 119887544 $ 7,339,622 $ 98,053,205 $ 7,984,515
Ending net pension liability.......................coll $ 127076615 $ 7,963,070 $ 104,556,462 $ 8,912,755
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 6,479,929 406,055 5,331,574 454,482
Changes of assumptions..............c.ccccccvviiiiii. - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................cooiiii i - 73,033 - 318,346
Total Deferred Outflows of Resources.......................... $ 6479929 $ 479,088 $ 5331574 ¢ 772,828
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii 1,713,152 - 683,016 -
Total Deferred Inflows of Resources..............cccceeeeee. $ 1,713,152 - $ 683,016 $ -
Pension Expense
Proportionate share of plan pension expense.................... $ 12460010 $ 780,788 $ 10,251,881 $ 873,906
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... (428,288) 18,259 (170,754) 79,586
Total Employer Pension EXpense.................cccocveeennen. $ 12031722 § 799,047 $ 10,081,127 § 953,492
Contributions
Statutory required contribution.....................cco $ 9,204,554 § 629,903 $ 7895297 $ 771,117
Contribution in relation to statutory required contribution...... (9,204,554) (629,903) (7,895,297) (771,117)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 29.33% 21.77% 25.99% 16.32%

Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense

June 30, 2017. 1,216,672 $ 121,338 § 1,182,691 $ 194,958

June 30, 2018. 1,216,672 121,338 1,182,691 194,958

June 30, 2019. 1,216,672 121,338 1,182,691 194,958

June 30, 2020. 1,116,761 115,074 1,100,485 187,954

June 30, 2021. - - - -

Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 4,766,777 $ 479,088 $ 4,648,558 $ 772,828

Discount Rate Sensitivity

1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 152595052 $ 9,562,142 $ 125,552,590 $ 10,702,536

Current discount rate (7.875%)............cccoevvimeiiiniieiinnns $ 127076615 $ 7,963,070 $ 104556462 $ 8,912,755

1% increase (8.875%)...........cooveiiiiiiiiii $ 105345902 $ 6,601,345 $ 86,676,800 $ 7,388,630
Covered Payroll.................c.ooooiiiiiiiii $ 31382222 § 2,893,796 $ 30,378,636 $ 4,723,787
See notes to schedule of employer allocations and schedule

of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Net Pension Liability
Beginning net pension liability....................ccccoiiiiinnnn.

Ending net pension iability..................cocoeerererriiirenens

Deferred Outflows of Resources
Differences between expected and actual experience...

Net difference between projected and actual
investment earnings on pension plan investments...........

Changes of assumptions..............c.ccccccvviiiiii.
Changes in proportion and differences between

employer contributions and proportionate

share of contributions................ccoooiiiiiii

Total Deferred Outflows of Resources.........................

Deferred Inflows of Resources
Differences between expected and actual experience.........

Changes of assumptions..............cccccvvviiiiiii s
Changes in proportion and differences between
employer contributions and proportionate

share of contributions.................ccoooiiiiiii

Total Deferred Inflows of Resources............................

Pension Expense
Proportionate share of plan pension expense....................

Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions......

Total Employer Pension EXPense.............cccuerveeeeenne.

Contributions
Statutory required contribution.....................cco

Contribution in relation to statutory required contribution......
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn
Contributions as a percentage of covered payroll...............

Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense
June 30, 2017.
June 30, 2018.
June 30, 2019.
June 30, 2020.
June 30, 2021.
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns

Discount Rate Sensitivity
1% 0ECraSe (6.875%)............cv.vvrrerereereerereerenesnnnnns

Current discount rate (7.875%)............ccceeviviiiiiiiiinnnnn.
1% increase (8.875%)............coceeiiiiiiiiiiiiicie
Covered Payroll..............ccccooevviiiiiiiiii

See notes to schedule of employer allocations and schedule
of pension amounts by employer.

Middlesex County Retirement System
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Town of Town of Town of Town of
Chelmsford Dracut Dunstable Groton

88,099468 $ 48,701,871 $ 2,190,299 $ 19495870
93,051,442 $ 52,368,527 $ 2,389,144 $ 20,586,198
-3 -8 -3 -

4,744,907 2,670,392 121,828 1,049,738

- 52,409 52,403 119,901

4,744,907 $ 2,722,801 $ 174231 $ 1,169,639

- % -3 - % -

1,218,542 55,401 - 259,283
1218542 55401 § -3 259,283
9123802 $ 5,134,795 $ 234259 $ 2,018,501
(304,635) (748) 13,101 (34,846)
8,819,167 $ 5,134,047 247,360 1,983,655
7,096,040 $ 3,970,321 $ 215351 $ 1,737,842
(7,096,040) (3,970,321) (215,351) (1,737,842)
] ) ] h
29.49% 27.23% 19.51% 25.22%
899,881 $ 677,143 $ 44028 $ 231,635
899,881 677,143 44,028 231,635
899,881 677,143 44,028 231,635
826,722 635,971 42,147 215,451
3,526,365 $ 2,667,400 $ 174231 $ 910,356
111,737,230 $ 62,884,722 $ 2,868,908 $ 24,720,143
93051442 $ 52,368,527 $ 2,389,144 $ 20,586,198
77139193 § 43413254 § 1,980,586 $ 17,065,860
24,062,042 $ 14,583,214 § 1,103,607 $ 6,891,765
(continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Town of Town of Town of Town of
Holliston Hopkinton Hudson Lincoln
Net Pension Liability
Beginning net pension liability........................cooii. $ 21225487 $ 16,828,857 $ 52,755,296 $ 21,739,395
Ending net pension liability.......................coll $ 23403449 $ 19499185 $ 56,963462 $ 23,666,611
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 1,193,396 994,309 2,904,698 1,206,815
Changes of assumptions..............c.ccccccvviiiiii. - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions..............ccocciiiiiiii 498,420 1,239,748 234,831 239,087
Total Deferred Outflows of Resources.......................... $ 1691816 $ 2,234,057 % 3,139,529 ¢ 1,445,902
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii - - - 18,138
Total Deferred Inflows of Resources..............cccceeeeee. $ - $ - $ - $ 18,138
Pension Expense
Proportionate share of plan pension expense.................... $ 2,294,735 $ 1,911,919 $ 5,585,333 $ 2,320,538
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... 124,605 309,936 58,708 55,238
Total Employer Pension EXpense.................cccocveeennen. $ 2419340 $ 2221855 $ 5644041 $ 2375776
Contributions
Statutory required contribution.....................cco $ 1,861,516 $ 1,728,744 $ 4,397,249 $ 1,802,909
Contribution in relation to statutory required contribution...... (1,861,516) (1,728,744) (4,397,249) (1,802,909)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 18.27% 13.80% 20.93% 18.79%

Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense

June 30, 2017. 427554 $ 562,346 $ 796,079 $ 361,593

June 30, 2018. 427,554 562,346 796,079 361,593

June 30, 2019. 427,554 562,346 796,079 361,593

June 30, 2020. 409,154 547,019 751,292 342,985

June 30, 2021. - - - -

Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense...............oceeiciiiiiciiieinnens $ 1691816 $ 2,234,057 $ 3139529 $ 1427764

Discount Rate Sensitivity

1% decrease (6.875%)...............c.coooo $ 28103125 $ 23414851 $ 68402368 $ 28419,135

Current discount rate (7.875%)............cccceeeiieiiiiennniinns $ 23403449 $ 19499185 $ 56963462 $ 23,666,611

1% increase (8.875%)............cevriiiuiiniieiiiiiie e $ 19401344 $ 16,164,735 $ 47,222430 $ 19,619,505
Covered Payroll..............ccoovvviiiiiiiiii e $ 10,190,662 $ 12,526442 $ 21,010,326 $ 9,595,007
See notes to schedule of employer allocations and schedule

of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Town of
Town of North Town of Town of
Littleton Reading Pepperell Sherborn
Net Pension Liability
Beginning net pension liability........................cooii. $ 19021595 $ 41,397,006 $ 11,580,175 $ 9,464,261
Ending net pension liability.......................coll $ 21397309 $ 44145145 $ 12,706,598 $ 10,262,053
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 1,091,098 2,251,062 647,939 523,285
Changes of assumptions..............c.ccccccvviiiiii. - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................cooiiii i 810,512 - 224,672 97,295
Total Deferred Outflows of Resources.......................... $ 1,901,610 $ 2,251,062 $ 872611 $ 620,580
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii - 326,609 - -
Total Deferred Inflows of Resources..............cccceeeeee. $ - $ 326,609 $ - $ -
Pension Expense
Proportionate share of plan pension expense.................... $ 2,098,031 $ 4328482 $ 1,245,897 $ 1,006,205
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... 202,629 (81,653) 56,167 24,323
Total Employer Pension EXpense.................cccocveeennen. $ 2300660 $ 4246829 $ 1,302,064 $ 1,030,528
Contributions
Statutory required contribution.....................cco $ 1,762,316 $ 3,283,343 $ 1,009,146 $ 821,360
Contribution in relation to statutory required contribution...... (1,762,316) (3,283,343) (1,009,146) (821,360)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 16.34% 26.09% 22.63% 20.86%
Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense
June 30, 2017. 479,609 $ 489,790 $ 220,649 $ 157,161
June 30, 2018. 479,609 489,790 220,649 157,161
June 30, 2019. 479,609 489,790 220,649 157,161
June 30, 2020. 462,783 455,083 210,664 149,097
June 30, 2021. - - - -
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 1,901,610 $ 1,924,453 $ 872,611 $ 620,580
Discount Rate Sensitivity
1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 25694136 $ 53,009,993 $ 15,258,226 $ 12,322,786
Current discount rate (7.875%)............ccceeviviiiiiiiiinnnnn. $ 21397309 $ 44145145 $§ 12,706,598 $ 10,262,053
1% increase (8.875%)............coceeiiiiiiiiiiiiicie $ 17738268 $ 36,596,111 $ 10,533,707 $ 8,507,189
Covered Payroll..............ccccooevviiiiiiiiii $ 10782598 $ 12,585689 $ 4458982 $ 3,936,908
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Town of Town of Town of Town of
Shirley Stow Sudbury Tewksbury
Net Pension Liability
Beginning net pension liability.................ccccccoiiiiiiiinnnn. $ 8,549,600 $ 8,519,238 $ 48635848 $ 81064434
Ending net pension liability.......................coll $ 9,134,041 $ 9,234,186 $ 51,874,232 $ 85,301,248
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 465,766 470,872 2,645,186 4,349,707
Changes of assumptions..............c.ccccccvviiiiii. - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................cooiiii i 4,714 63,781 - 5,135
Total Deferred Outflows of Resources.......................... $ 470480 $ 534,653 $ 2,645186 $ 4,354,842
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii 34,781 8,114 494,383 1,298,478
Total Deferred Inflows of Resources..............cccceeeeee. $ 34781 $ 8,114 $ 494,383 $ 1,298,478
Pension Expense
Proportionate share of plan pension expense.................... $ 895604 $ 905422 $ 5,086,328 $ 8,363,887
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... (7.517) 13,917 (123,596) (323,336)
Total Employer Pension EXpense.................cccocveeennen. $ 888,087 $ 919,339 $ 4,962,732 $ 8,040,551
Contributions
Statutory required contribution.....................cco $ 710468 $ 702,159 $ 3,710,907 $ 6,586,336
Contribution in relation to statutory required contribution...... (710,468) (702,159) (3,710,907) (6,586,336)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 35.21% 21.95% 24.96% 33.44%

Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense

June 30, 2017. 110,720 $ 133450 $ 547,897 $ 780,857

June 30, 2018. 110,720 133,450 547,897 780,857

June 30, 2019. 110,720 133,450 547,897 780,857

June 30, 2020. 103,539 126,189 507,112 713,793

June 30, 2021. - - - -

Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 435699 $ 526,539 $ 2,150,803 $ 3,056,364

Discount Rate Sensitivity

1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 10968264 $ 11,088,518 $ 62,291,165 $ 102430,715

Current discount rate (7.875%)............cccoevvimeiiiniieiinnns $ 9,134,041 $ 9,234,186 $ 51874232 $ 85,301,248

1% increase (8.875%)...........cooveiiiiiiiiii $ 7572078 $ 7,655,097 $ 43,003485 $ 70,714,324
Covered Payroll.................c.ooooiiiiiiiii $ 2,017,558 $ 3198487 $ 14865858 $ 19,696,238
See notes to schedule of employer allocations and schedule

of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Town of Town of Town of Town of
Townsend Tyngsborough Wayland Westford
Net Pension Liability
Beginning net pension liability.................ccccccoiiiiiiiinnnn. $ 6,742,808 $ 16,343,894 $ 49341309 $ 42997563
Ending net pension liability.......................coll $ 7475618 $ 17,982,560 $ 53,154,605 $ 47,358,134
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 381,199 916,972 2,710,476 2,414,900
Changes of assumptions..............c.ccccccvviiiiii. - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions..............ccocciiiiiiii 233,146 360,577 126,234 1,152,928
Total Deferred Outflows of Resources.......................... $ 614345 $ 1277549 ¢ 2,836,710 $ 3,567,828
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii - - 102,577 -
Total Deferred Inflows of Resources..............cccceeeeee. $ - $ - $ 102,577 $ -
Pension Expense
Proportionate share of plan pension expense.................... $ 732,993 $ 1,763,210 $ 5211,871 $ 4,643,520
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... 58,286 90,144 5,915 288,232
Total Employer Pension EXpense.................cccocveeennen. $ 791279 $ 1853354 $ 5217786 $ 4,931,752
Contributions
Statutory required contribution.....................cco $ 650,040 $ 1437048 $ 3,971,988 $ 3,993,806
Contribution in relation to statutory required contribution...... (650,040) (1,437,048) (3,971,988) (3,993,806)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 21.68% 19.31% 21.95% 17.62%

Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense

June 30, 2017. 155,055 $ 322921 §$ 693,982 $ 901,265

June 30, 2018. 155,055 322,921 693,982 901,265

June 30, 2019. 155,055 322,921 693,982 901,265

June 30, 2020. 149,180 308,786 652,187 864,033

June 30, 2021. - - - -

Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 614,345 $ 1,277,549 $ 2734133 $ 3,567,828

Discount Rate Sensitivity

1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 8976811 $ 21593656 $ 63,828,663 $ 56,868,183

Current discount rate (7.875%)............cccoevvimeiiiniieiinnns $ 7475618 $ 17,982,560 $ 53,154,605 $ 47,358,134

1% increase (8.875%)...........cooveiiiiiiiiii $ 6,197,254 $ 14,907451 $ 44064915 $ 39,259,661
Covered Payroll.................c.ooooiiiiiiiii $ 2,998,738 $ 7440290 $ 18096912 $ 22,663,136
See notes to schedule of employer allocations and schedule

of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Acton-
Boxborough
Regional Acton
Town of Town of School Water
Weston Wilmington District Supply
Net Pension Liability
Beginning net pension liability.................ccccccoiiiiiiiinnnn. $ 54939016 $ 69798925 $ 21781913 $ 2,562,079
Ending net pension liability.......................coll $ 58678679 $ 74403164 $ 23515180 $ 2,784,648
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 2,992,161 3,793,988 1,199,093 141,996
Changes of assumptions..............c.ccccccvviiiiii. - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................cooiiii i - - 210,769 24,790
Total Deferred Outflows of Resources.......................... $ 2,992,161 $ 3,793,988 $ 1409862 $ 166,786
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii 440,189 725,683 - 39,208
Total Deferred Inflows of Resources..............cccceeeeee. $ 440,189 $ 725683 $ - $ 39,208
Pension Expense
Proportionate share of plan pension expense.................... $ 5,753,513 $ 7,295316 $ 2,305,690 $ 273,038
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... (110,047) (181.421) 52,693 (3,604)
Total Employer Pension EXpense.................cccocveeennen. $ 5643466 $ 7113895 $ 2358383 § 269,434
Contributions
Statutory required contribution.....................cco $ 4270242 $ 5,342,251 $ 1961424 § 165,791
Contribution in relation to statutory required contribution...... (4,270,242) (5,342,251) (1,961,424) (165,791)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 22.05% 25.32% 15.21% 16.35%
Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense
June 30, 2017. 649527 $ 781,700 $ 357,088 $ 32,442
June 30, 2018. 649,527 781,700 357,088 32442
June 30, 2019. 649,527 781,700 357,088 32442
June 30, 2020. 603,391 723,205 338,598 30,252
June 30, 2021. - - - -
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 2,551,972 $ 3,068,305 $ 1,409,862 $ 127,578
Discount Rate Sensitivity
1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 70462026 $ 89344161 $ 28,237,290 $ 3,343,837
Current discount rate (7.875%)............ccceeviviiiiiiiiinnnnn. $ 58678679 $ 74403164 $ 23515180 $ 2,784,648
1% increase (8.875%)............coceeiiiiiiiiiiiiicie $ 48644341 $ 61679858 $ 19493966 $ 2,308,460
Covered Payroll..............ccccooevviiiiiiiiii $ 19366732 $ 21,102,836 $ 12,897,778 $ 1,013,745
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Bedford Billerica Chelmsford Chelmsford
Housing Housing Housing Water
Authority Authority Authority District
Net Pension Liability
Beginning net pension liability.................ccccccoiiiiiiiinnnn. $ 243648 $ 1,012,365 $ 1,002,070 $ 2,106,325
Ending net pension liability.......................coll $ 263,833 $ 1,068,744 $ 1,138,990 $ 1,402,613
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 13,454 54,498 58,080 71,522
Changes of assumptions..............c.ccccccvviiiiii. - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................cooiiii i 6,570 438 51,417 862,284
Total Deferred Outflows of Resources.......................... $ 20,024 $ 54,936 $ 109497 ¢ 933,806
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii - 13,642 - 637,965
Total Deferred Inflows of Resources..............cccceeeeee. $ - $ 13642 $ - $ 637,965
Pension Expense
Proportionate share of plan pension expense.................... $ 25870 $ 104,792 $ 111,680 $ 137,527
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... 1,643 (3,301) 12,854 56,080
Total Employer Pension EXpense.................cccocveeennen. $ 27513 § 101491 $ 12453 § 193,607
Contributions
Statutory required contribution.....................cco $ 26527 $ 82,988 $ 93,720 $ 186,049
Contribution in relation to statutory required contribution...... (26,527) (82,968) (93,720) (1,186,049)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ (1,000,000
Contributions as a percentage of covered payroll............... 19.69% 26.87% 6.84% 15.22%
Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense
June 30, 2017. 5058 $ 10,533 $ 27598 $ 74,236
June 30, 2018. 5,058 10,533 27,598 74,236
June 30, 2019. 5,058 10,533 27,598 74,236
June 30, 2020. 4,850 9,695 26,703 73,133
June 30, 2021. - - - -
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 20,024 $ 41,294 $ 109,497 $ 295,841
Discount Rate Sensitivity
1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 316,816 $ 1,283,358 $ 1,367,720 $ 1,684,272
Current discount rate (7.875%)............ccceeviviiiiiiiiinnnnn. $ 263,833 $ 1,068,744 $ 1,138,990 $ 1402613
1% increase (8.875%)............coceeiiiiiiiiiiiiicie $ 218718 $ 885,982 $ 944223 1,162,758
Covered Payroll..............ccccooevviiiiiiiiii $ 134739 $ 308,835 $ 1,369,463 $ 1,222,528
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

East East
Dracut Dracut Chelmsford Middlesex
Housing Water Water Mosquito
Authority Supply District Control
Net Pension Liability
Beginning net pension liability.................ccccccoiiiiiiiinnnn. $ 1,713,245 $ 2,291,065 $ 250,496 $ 404,042
Ending net pension liability.......................coll $ 1,785,743 $ 2,428,037 $ 286,759 $ 496,144
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 91,059 123,811 14,622 25,299
Changes of assumptions..............c.ccccccvviiiiii. - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................cooiiii i - - 15,180 46,230
Total Deferred Outflows of Resources.......................... $ 91,059 $ 123811 % 29802 $ 71,529
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii 62,130 55,658 - 934
Total Deferred Inflows of Resources..............cccceeeeee. $ 62,130 $ 55,658 $ - $ 934
Pension Expense
Proportionate share of plan pension expense.................... $ 175,094 $ 238,071 $ 28,117 $ 48,647
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... (15,533) (13,915) 3,796 11,324
Total Employer Pension EXpense.................cccocveeennen. $ 159,561 § 224,156 § 31,913 § 59,971
Contributions
Statutory required contribution.....................cco $ 110,203 $ 147,603 $ 24608 $ 37,103
Contribution in relation to statutory required contribution...... (110,203) (147,603) (24,608) (37,103
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 30.25% 23.38% 12.88% 10.10%
Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense
June 30, 2017. 7583 $ 17,515 $ 7508 $ 17,746
June 30, 2018. 7583 17,515 7,508 17,746
June 30, 2019. 7583 17,515 7,508 17,746
June 30, 2020. 6,180 15,608 7,278 17,357
June 30, 2021. - - - -
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 28,929 $ 68,153 $ 29,802 $ 70,595
Discount Rate Sensitivity
1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 2144346 $ 2915612 $ 344343 $ 595,772
Current discount rate (7.875%)............ccceeviviiiiiiiiinnnnn. $ 1,785,743 $ 2,428,037 $ 286,759 $ 496,144
1% increase (8.875%)............coceeiiiiiiiiiiiiicie $ 1480376 $ 2,012,829 $ 237,721 $ 411,299
Covered Payroll..............ccccooevviiiiiiiiii $ 364,332 $ 631,262 $ 191,066 $ 367,510
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Greater Lowell
Regional Groton- Lincoln-
Vocation Dunstable Hudson Sudbury
Technical Regional Housing Regional
School District School District Authority School District
Net Pension Liability
Beginning net pension liability........................cooii. $ 13955534 $ 7,593,692 $ 1,329,916 $ 7427692
Ending net pension liability.......................coll $ 14784348 $ 8,509,375 $ 1,399,262 $ 7,913,832
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 753,888 433,913 71,351 403,544
Changes of assumptions..............c.ccccccvviiiiii. - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................cooiiii i - 304,843 - -
Total Deferred Outflows of Resources.......................... $ 753,888 $ 738,756 $ 71351 ¢ 403,544
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii 159,254 - 36,033 95,800
Total Deferred Inflows of Resources..............cccceeeeee. $ 159,254 ¢ - $ 36,033 $ 95,800
Pension Expense
Proportionate share of plan pension expense.................... $ 1449623 $ 834,354 $ 137,199 $ 775,959
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... (39,813) 76,211 (9,008) (23,951)
Total Employer Pension EXpense.................cccocveeennen. $ 1409810 § 910,565 § 128,191 § 752,008
Contributions
Statutory required contribution.....................cco $ 1,128497 $ 707,990 $ 89,676 $ 548,534
Contribution in relation to statutory required contribution...... (1,128,497) (707,990) (89,676) (548,534)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 22.10% 15.11% 31.66% 19.38%
Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense
June 30, 2017. 151,565 $ 186,362 $ 9105 § 78,491
June 30, 2018. 151,565 186,362 9,105 78491
June 30, 2019. 151,565 186,362 9,105 78491
June 30, 2020. 139,939 179,670 8,003 72,271
June 30, 2021. - - - -
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 594,634 $ 738,756 $ 35,318 $ 307,744
Discount Rate Sensitivity
1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 17753219 $ 10,218,158 $ 1,680,245 $ 9,503,014
Current discount rate (7.875%)............ccceeviviiiiiiiiinnnnn. $ 14784348 $ 8,509,375 $ 1,399,262 $ 7,913,832
1% increase (8.875%)............coceeiiiiiiiiiiiiicie $ 12256157 $ 7,054,233 $ 1,159,978 $ 6,560,525
Covered Payroll..............ccccooevviiiiiiiiii $ 5,107,305 $ 4,686,751 $ 283,285 $ 2,829,979
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Nashoba Shawsheen
Valley North North Valley
Technical Chelmsford Middlesex Regional
High Water Regional Vocational
School District District School District  Technical Schoo
Net Pension Liability
Beginning net pension liability....................cccccociiis $ 3,059,922 $ 625314 $ 10,106,977 $ 6,940,284
Ending net pension liability.......................oo $ 3,156,315 $ 748681 $ 10,991,588 $ 7,364,846
Deferred Quiflows of Resources
Differences between expected and actual experience.. - $ - $ - $ -
Net difference between projected and actual
investment earnings on pension plan investments.............. 160,948 38,177 560,487 375,550
Changes of assumptions.................c.cccc, - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................coooiiiiiii i - 57,312 102,710 -
Total Deferred Outflows of ReSOUrces. ...........occevueevennenn. $ 160,948 $ 95489 $ 663,197 $ 375,550
Deferred Inflows of Resources
Differences between expected and actual experience............. $ - % - % - $ -
Changes of assumptions.................cccooeiiiiis - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions...................coooiiiiiii i 106,167 14,916 9,232 103,486
Total Deferred Inflows of Resources..............cccccvvveennnns $ 106,167 $ 14916 § 9232 $ 103,486
Pension Expense
Proportionate share of plan pension expense........................ $ 309480 $ 73409 $ 1,077,739 $ 722131
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions......... (26,542) 10,599 23,369 (25,871)
Total Employer Pension EXPEnse. ................ccceeveveeeuensns $ 282,938 § 84,008 $ 1,101,108 $ 696,260
Contributions
Statutory required contribution...............c..oooo $ 230,992 $ 39,106 $ 836,323 $ 520,323
Contribution in relation to statutory required contribution.......... (230,992) (39,106) (836,323) (520,323)
Contribution deficiency/(eXcess)..............coceeeiiiiiiiiniiinnnn, $ - $ - $ - $ -
Contributions as a percentage of covered payroll................... 28.30% 7.79% 16.76% 19.19%
Deferred Inflows/(Outflows) Recognized in
Future Pension Expense
June 30, 2017... 14315 § 20290 $ 165,651 $ 69,464
June 30, 2018 14,315 20,290 165,651 69,464
June 30, 2019... 14,315 20,290 165,651 69,464
June 30, 2020... 11,836 19,703 157,012 63,672
June 30, 2021... - - - -
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccceeeiiniiiiiniininnennns $ 54,781 $ 80,573 $ 653,965 $ 272,064
Discount Rate Sensitivity
1% decrease (6.875%)...........c.uviiiiiiiiiiiiiiii $ 3,790,139 $ 899,018 $ 13,198,831 $ 8,843,792
Current discount rate (7.875%)............ccoeiiiiiiiiiniiiiiiieenns $ 3,156,315 $ 748681 $ 10,991,588 $ 7,364,846
1% increase (8.875%)...........ccouuniiiiiiiiiiiie e $ 2,616,570 $ 620,648 $ 9,111,978 $ 6,105,423
Covered Payroll.............cccceeiviiiiiniiiiiii $ 816,229 $ 502,236 $ 4,990,136 $ 2,710,777
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

South
Middlesex
Regional Tewksbury Wayland
Vocational Sudbury Housing Housing
i Technical School Water District Authority Authority
Net Pension Liability
Beginning net pension liability.................ccccccoiiiiiiiinnnn. $ 6,035,168 $ 1,332,112 $ 1,170,186 $ 388,273
Ending net pension liability.......................coll $ 6,481,194 $ 1446469 $ 1,248,093 $ 447,164
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 330491 73,759 63,643 22,802
Changes of assumptions..............c.ccccccvviiiiii. - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................cooiiii i 298 11,879 2,640 22435
Total Deferred Outflows of Resources.......................... $ 330,789 $ 85,638 $ 66,283 $ 45,237
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii 7,715 23,553 6,309 3,323
Total Deferred Inflows of Resources..............cccceeeeee. $ 7715 $ 23,553 % 6,309 $ 3,323
Pension Expense
Proportionate share of plan pension expense.................... $ 635489 $ 141,828 $ 122,376 $ 43,845
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... (1,854) (2,918) (917) 4,778
Total Employer Pension EXpense.................cccocveeennen. $ 633,635 $ 138,910 § 121459 § 48,623
Contributions
Statutory required contribution.....................cco $ 490,299 $ 82,136 $ 99575 $ 30,339
Contribution in relation to statutory required contribution...... (490,299) (82,136) (99,575) (30,339)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 21.08% 10.20% 27.94% 11.62%
Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense
June 30, 2017. 82,043 $ 15,806 $ 15,239 § 10,566
June 30, 2018. 82,043 15,806 15,239 10,566
June 30, 2019. 82,043 15,806 15,239 10,566
June 30, 2020. 76,945 14,667 14,257 10,216
June 30, 2021. - - - -
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 323,074 $ 62,085 $ 59,974 $ 41,914
Discount Rate Sensitivity
1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 7,782,695 $ 1,736,941 $ 1,498,725 $ 536,954
Current discount rate (7.875%)............ccceeviviiiiiiiiinnnnn. $ 6,481,194 $ 1446469 $ 1,248,093 $ 447,164
1% increase (8.875%)............coceeiiiiiiiiiiiiicie $ 5372881 $ 1,199,119 $ 1,034,663 $ 370,693
Covered Payroll..............ccccooevviiiiiiiiii $ 2325406 $ 805,254 $ 356,427 $ 260,997
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)

Middlesex County Retirement System 40

Middlesex County Retirement System Audit Report

Pension Amounts by Employer

202



SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Hopkinton Sudbury Wilmington Acton
Housing Housing Housing Housing
Authority Authority Authority Authority
Net Pension Liability
Beginning net pension liability........................cooii. $ 390,851 $ 228,202 $ 253,992 $ 753,333
Ending net pension liability.......................coll $ 442908 $ 266,258 $ 271,567 $ 827,882
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 22,585 13,577 13,848 42,216
Changes of assumptions..............c.ccccccvviiiiii. - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................cooiiii i 17,219 17,538 2,514 15,079
Total Deferred Outflows of Resources.......................... $ 39804 $ 31115 ¢ 16,362 $ 57,295
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii 4,218 - 879 -
Total Deferred Inflows of Resources..............cccceeeeee. $ 4218 $ - $ 879 $ -
Pension Expense
Proportionate share of plan pension expense.................... $ 43428 $ 26,107 $ 26,627 $ 81,175
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... 3,250 4,385 409 3,770
Total Employer Pension EXpense.................cccocveeennen. $ 46678 $ 30492 § 27,036 $ 84,945
Contributions
Statutory required contribution.....................cco $ 28,891 $ 22,778 $ 24091 $ 65,147
Contribution in relation to statutory required contribution...... (28,891) (22,778) (24,091) (65,147)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 16.22% 23.27% 19.96% 18.91%
Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense
June 30, 2017. 8983 § 7832 § 3924 § 14,487
June 30, 2018. 8,983 7,832 3,924 14,487
June 30, 2019. 8,983 7,832 3,924 14,487
June 30, 2020. 8,637 7,619 3,71 13,834
June 30, 2021. - - - -
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 35586 $ 31,115 $ 15483 $ 57,295
Discount Rate Sensitivity
1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 531,842 $ 319,728 $ 326,095 $ 994,131
Current discount rate (7.875%)............ccceeviviiiiiiiiinnnnn. $ 442908 $ 266,258 $ 271567 $ 827,882
1% increase (8.875%)............coceeiiiiiiiiiiiiicie $ 367,164 $ 220,728 $ 225123 $ 686,311
Covered Payroll..............ccccooevviiiiiiiiii $ 178,070 $ 97,892 $ 120677 $ 344,529
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Burlington Ayer Holliston Littleton
Housing Housing Housing Housing
Authority Authority Authority Authority
Net Pension Liability
Beginning net pension liability.................ccccccoiiiiiiiinnnn. $ 57,928 $ 394,227 $ 186,991 $ 354,194
Ending net pension liability.......................coll $ 119574 $ 41841 $ 214474 $ 367,115
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 6,097 22,531 10,937 18,720
Changes of assumptions..............c.ccccccvviiiiii. - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................cooiiii i 47,368 13,742 13,007 978
Total Deferred Outflows of Resources.......................... $ 53465 $ 36,273 % 23944 19,698
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii - 14,458 - 9,826
Total Deferred Inflows of Resources..............cccceeeeee. $ - $ 14458 $ - $ 9,826
Pension Expense
Proportionate share of plan pension expense.................... $ 11,724 $ 43,323 $ 21,030 $ 35,996
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... 11,841 (180) 3,251 (2,213)
Total Employer Pension EXpense.................cccocveeennen. $ 23,565 $ 43,143 $ 24281 § 33,783
Contributions
Statutory required contribution.....................cco $ 15,190 $ 16,010 $ 20,105 $ 29,540
Contribution in relation to statutory required contribution...... (15,190) (16,010) (20,105) (29,540)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 5.85% 9.51% 14.35% 78.70%
Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense
June 30, 2017. 13,389 § 5540 $ 6,027 $ 2,539
June 30, 2018. 13,389 5,540 6,027 2,539
June 30, 2019. 13,389 5,540 6,027 2,539
June 30, 2020. 13,298 5,195 5,863 2,255
June 30, 2021. - - - -
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 53465 $ 21815 $ 23,944 $ 9,872
Discount Rate Sensitivity
1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 143,583 $ 530,572 $ 257548 $ 440,834
Current discount rate (7.875%)............ccceeviviiiiiiiiinnnnn. $ 119574 $ 41841 § 214474 $ 367,115
1% increase (8.875%)............coceeiiiiiiiiiiiiicie $ 99,124 $ 366,287 $ 177,802 $ 304,335
Covered Payroll..............ccccooevviiiiiiiiii $ 259,737 $ 168,284 $ 140,089 $ 37,533
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Westford Tyngsborough Pepperell
Housing Shirley Housing Housing
Authority Water District Authority Authority
Net Pension Liability
Beginning net pension liability.................ccccccoiiiiiiiinnnn. $ 388,239 $ 317,690 $ 387,3%4 $ 90,362
Ending net pension liability.......................coll $ 427,017 $ 358,461 $ 399,306 $ 100,348
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 21,775 18,279 20,361 5117
Changes of assumptions..............c.ccccccvviiiiii. - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................cooiiii i 9,723 12,853 746 3,400
Total Deferred Outflows of Resources.......................... $ 31498 ¢ 31132 % 21,107 $ 8,517
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions......................cooiiiiii - 7,828 12,399 -
Total Deferred Inflows of Resources..............cccceeeeee. $ - $ 7828 $ 12,399 $ -
Pension Expense
Proportionate share of plan pension expense.................... $ 41870 $ 35,147 $ 39,151 $ 9,840
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... 2431 1,256 (2,913) 849
Total Employer Pension EXpense.................cccocveeennen. $ 44301 § 36403 § 36,238 $ 10,689
Contributions
Statutory required contribution.....................cco $ 35704 $ 17,865 $ 31174 $ 8,913
Contribution in relation to statutory required contribution...... (35,704) (17,865) (31,734) (8,913)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 17.79% 8.98% 23.01% 12.04%
Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense
June 30, 2017. 7959 $ 589 $ 2256 $ 2,148
June 30, 2018. 7,959 5,896 2,256 2,148
June 30, 2019. 7,959 5,896 2,256 2,148
June 30, 2020. 7,621 5,616 1,940 2,073
June 30, 2021. - - - -
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 31498 $ 23,304 $ 8,708 $ 8,517
Discount Rate Sensitivity
1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 512,773 $ 430440 $ 479483 $ 120,502
Current discount rate (7.875%)............ccceeviviiiiiiiiinnnnn. $ 427017 $ 358,461 $ 399,306 $ 100,348
1% increase (8.875%)............coceeiiiiiiiiiiiiicie $ 353,999 $ 297,160 $ 331,017 $ 83,190
Covered Payroll..............ccccooevviiiiiiiiii $ 200,678 $ 199,020 $ 137,892 $ 74,023
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

North
Groton Reading
Housing Tyngsborough Housing West Groton
Authority Water District Authority Water
Net Pension Liability
Beginning net pension liability.................ccccccoiiiiiiiinnnn. $ 8010 $ 326402 $ 76277 $ 10,524
Ending net pension liability..................cooouvveeniiiiiinnnnes $ 12,029 $ 372,014 $ 84,100 $ 24,760
Deferred Outflows of Resources
Differences between expected and actual experience... - % -3 -3 -
Net difference between projected and actual
investment earnings on pension plan investments........... 613 18,970 4,288 1,262
Changes of assumptions..............c.ccccccvviiiiii. - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.....................cooiiii i 3,596 15,972 4,803 12,944
Total Deferred Outflows of Resources.......................... $ 4209 $ 34942 9,091 $ 14,206
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % - % - % -
Changes of assumptions..............cccccvvviiiiiii s - - - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions.................ccoooiiiiiii - 546 - -
Total Deferred Inflows of Resources..............cccceeeeee. $ - $ 546 $ - $ -
Pension Expense
Proportionate share of plan pension expense.................... $ 1179 $ 36477 $ 8,246 $ 2427
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... 899 3,857 1,200 3,236
Total Employer Pension EXpense.................cccocveeennen. $ 2078 § 40334 § 9446 § 5,663
Contributions
Statutory required contribution.....................cco $ 2247 $ 28,014 $ 10459 $ 5,603
Contribution in relation to statutory required contribution...... (2,247) (28,014) (10,459) (5,603)
Contribution deficiency/(€Xcess)..............cooeeeviiiiiiiiiienn $ - $ - $ - $ -
Contributions as a percentage of covered payroll............... 8.33% 15.11% 12.43% 3.09%
Deferred Inflows/(Outflows) Recognized in
Euture Pension Expense
June 30, 2017. 1055 $ 8673 § 2,289 § 3,556
June 30, 2018. 1,055 8,673 2,289 3,556
June 30, 2019. 1,055 8,673 2,289 3,556
June 30, 2020. 1,044 8,377 2,224 3,538
June 30, 2021. - - - -
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense..............cccccceeiviiiinienieennnnns $ 4209 $ 34,396 $ 9,091 $ 14,206
Discount Rate Sensitivity
1% decrease (6.875%)............ceeiiiiiiiiiiiiiiiiiii $ 14437 $ 446,721 $ 100,984 $ 29,727
Current discount rate (7.875%)............ccceeviviiiiiiiiinnnnn. $ 12,029 $ 372,014 §$ 84,100 $ 24,760
1% increase (8.875%)............coceeiiiiiiiiiiiiicie $ 9,967 § 308,399 $ 69,715 § 20,522
Covered Payroll..............ccccooevviiiiiiiiii $ 26970 $ 185,390 $ 84,128 $ 181,438
See notes to schedule of employer allocations and schedule
of pension amounts by employer. (continued)
Middlesex County Retirement System 44 Pension Amounts by Employer

Middlesex County Retirement System Audit Report 206



SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31, 2015

Ayer-Shirley
Regional
School District Totals
Net Pension Liability
Beginning net pension liability.......................ccccociiinl $ 4,313,770 $ 1,201,315,715
Ending net pension liability......................ci $ 4,808,243 $ 1,290,018,945
Deferred Outflows of Resources
Differences between expected and actual experience......... $ - % -
Net difference between projected and actual
investment earnings on pension plan investments........... 245,184 65,781,032
Changes of assumptions..............ccccceeeviiiini s - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................oocoiii 154,285 9,080,216
Total Deferred Outflows of Resources..............c.c.co.oee. $ 399469 $ 74,861,248
Deferred Inflows of Resources
Differences between expected and actual experience......... $ - % -
Changes of assumptions............c.ccccceeiviiiiinniis - -
Changes in proportion and differences between
employer contributions and proportionate
share of contributions....................oocoiii - 9,080,216
Total Deferred Inflows of Resources - $ 9,080,216
Pension Expense
Proportionate share of plan pension expense.................... $ 471,455 $ 126,799,616
Net amortization of deferred amounts from changes
in proportion and differences between employer
contributions and proportionate share of contributions...... 38,571 -
Total Employer Pension EXpense. ................c..cocoeev.... $ 510,026 $ 126,799,616
Contributions
Statutory required contribution...............c.ooooii $ 400447 $ 98,792,642
Contribution in relation to statutory required contribution...... (400,447) (99,820,481)
Contribution deficiency/(excess)............cccoeeveiiiiiiiiinnns $ - $ (1,027,839)
Contributions as a percentage of covered payroll............... 10.40% 22.85%
Deferred Inflows/(Outflows) Recognized in
Future Pension Expense
JUNe 30, 2017, $ 100,812 $ 16,698,816
June 30, 2018. 100,812 16,698,816
June 30, 2019. 100,812 16,698,817
June 30, 2020. 97,033 15,684,583
JUNE 30, 2027, .. et s - -
Total Deferred Inflows/(Outflows) Recognized in
Future Pension EXpense.............ccccoovviiiiiiineiiiiinnns $ 399469 $ 65,781,032
Discount Rate Sensitivity
1% decrease (6.875%)...........ccouevvviiiiiiiiiiiiiiiiiiis $ 5,773,800 $ 1,549,069 449
Current discount rate (7.875%)...............cocceeiiiiiinns $ 4,808,243 $ 1,290,018,945
1% increase (8.875%)...........ueeriiiiiiiiiiiiiiiiiiiiii $ 3,986,015 $ 1,069,419,459
Covered Payroll............ccccooeveeiiiiiiinini $ 3851372 §$ 432,382,921
See notes to schedule of employer allocations and schedule
of pension amounts by employer. Concluded
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Notes to Schedule of Employer Allocations
and Schedule of Pension Amounts by Emplover Year Ended December 31, 2015

NOTE | — Schedule of Employer Allocations

Governmental Accounting Standards Board (GASB) Statement #68 requires employers participating in a cost-
sharing pension plan to recognize pension liabilities as employees provide services to the government and earn
their pension benefits. Employers participating in cost-sharing plans are required to recognize their proportionate
share of the plan’s collective pension amounts for all benefits provided through the plan including the net pension
liability, deferred outflows of resources, deferred inflows of resources, pension expense, and contributions.

GASB Statement #68 requires the allocation of the collective pension amounts be consistent with the manner in
which contributions to the plan are determined. As permissible under GASB Statement #68, The Schedule of
Employer Allocations is used to demonstrate the allocation of Middlesex County Retirement System’s collective
pension amounts.

Massachusetts General Law (MGL) Chapter 32 Section 22 Paragraph 7¢ dictates that Massachusetts cost
sharing defined benefit pension plans allocate the annual required pension fund appropriation to employer units
based on their proportionate share of the aggregate of the annual rates of regular compensation of all members in
service of the system. The Public Employee Retirement Administration Commission (PERAC) approves each
system’s proportionate share of the annual required contribution. PERAC can accept alternative allocation
methodologies and as such the System has elected to use an actuarial based allocation methodology.
Accordingly, the each member unit's proportionate share of the net pension liability has been calculated based on
each member unit’s actual current employees, retirees, inactive participants, and actual share of net position as of
December 31, 2015.

The County of Middlesex was abolished on July 11, 1997, pursuant to Chapter 48 of the Acts of 1997. This Act
required that active employees of Middlesex County and Hospital be transferred to the Commonwealth. The
legislation required that County and Hospital retirees and beneficiaries remain with the County Retirement
System. The Commonwealth provided a mechanism, in the legislation, that fully funded the actuarially
determined liability of those retirees. At December 31, 2015, the remaining liabilities for Middlesex County and
the Middlesex Hospital retirees and beneficiaries were actuarially determined and are separately identified in the
System’s funding schedule. No assets have been allocated to cover the remaining liability and therefore the
liability has been allocated to the remaining member units.

The current employees, retirees, beneficiaries and inactive participants of the Middlesex County Retirement
System have been identified and their total pension liability has been actuarially determined. For transparency
purposes, the System has historically paid a contribution as an employer to itself. However with the
implementation of GASB 67 & 68 the net pension liability is allocated to each member unit.

When a member unit accepts an Early Retirement Incentive Program (E.R.I. or ERIP), PERAC completes an
analysis of the costs and liabilities attributable to the additional benefits payable in accordance with the ERIP.

The accrued liability for the members who accept the ERIP as retirees including the ERIP less the accrued liability
for the members as active employees excluding the ERIP represents the increase in accrued liability due to the
ERIP. The net increase is amortized for each member unit accepting the ERIP, and is separately identified in the
system’s funding schedule. The 2002 ERIP amortization is straight line ending in fiscal 2019. The 2003 ERIP
amortization is straight line ending in fiscal 2020. The 2010 ERIP amortization is straight line ending in fiscal
2022.
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Notes to Schedule of Employer Allocations
and Schedule of Pension Amounts by Emplover Year Ended December 31, 2015

NOTE Il — Schedule of Pension Amounts by Employer

The Schedule of Pension Amounts by Employer presents the net pension liability, the various categories of
deferred outflows of resources and deferred inflows of resources, covered payroll, pension expense, and
contributions for all participating employers including differences between expected and actual economic
experience; differences between projected and actual investment earnings, net; and changes of assumptions.
Since the system performs an actuarial valuation bi-annually, there are no reported differences between expected
and actual experience or a change of assumptions as of December 31, 2015.

Middlesex County Retirement System 47 Audit of Specific Elements Accounts and Items
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Independent Auditor's Report

To the Honorable Middlesex County Retirement Board
Middlesex County Retirement System
Billerica, Massachusetts

Report on the Financial Statements

We have audited the accompanying financial statements of Middlesex County Retirement System (MCRS) as of
and for the year ended December 31, 2014, and the related notes to the financial statements, which collectively
comprise the Middlesex County Retirement System'’s financial statements as listed in the table of contents.

Management’s Responsibility for the Financial Statements

Management is responsible for the preparation and fair presentation of these financial statements in accordance
with accounting principles generally accepted in the United States of America; this includes the design,
implementation, and maintenance of internal control relevant to the preparation and fair presentation of financial
statements that are free from material misstatement, whether due to fraud or error.

Auditor’s Responsibility

Our responsibility is to express an opinion on these financial statements based on our audit. We conducted our
audit in accordance with auditing standards generally accepted in the United States of America and the standards
applicable to financial audits contained in Government Auditing Standards, issued by the Comptroller General of
the United States. Those standards require that we plan and perform the audit to obtain reasonable assurance
about whether the financial statements are free from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
financial statements. The procedures selected depend on the auditor's judgment, including the assessment of the
risks of material misstatement of the financial statements, whether due to fraud or error. In making those risk
assessments, the auditor considers internal control relevant to the entity’s preparation and fair presentation of the
financial statements in order to design audit procedures that are appropriate in the circumstances, but not for the
purpose of expressing an opinion on the effectiveness of the entity’s internal control. Accordingly, we express no
such opinion. An audit also includes evaluating the appropriateness of accounting policies used and the
reasonableness of significant accounting estimates made by management, as well as evaluating the overall
presentation of the financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit
opinion.
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Opinion

In our opinion, the financial statements referred to above present fairly, in all material respects, the financial
position of the Middlesex County Retirement System as of December 31, 2014 and the results of its operations
and changes in its financial position for the year then ended in accordance with accounting principles generally
accepted in the United States of America.

Other Matters
Required Supplementary Information

Accounting principles generally accepted in the United States of America require that the Schedule of Changes in
the Net Pension Liability and Related Ratios; the Schedule of Contributions; and the Schedule of Investment
Return be presented to supplement the financial statements. Such information, although not a part of the
financial statements, is required by the Governmental Accounting Standards Board who considers it to be an
essential part of financial reporting for placing the financial statements in an appropriate operational, economic, or
historical context. We have applied certain limited procedures to the required supplementary information in
accordance with auditing standards generally accepted in the United States of America, which consisted of
inquiries of management about the methods of preparing the information and comparing the information for
consistency with management’s responses to our inquiries, the financial statements, and other knowledge we
obtained during our audit of the financial statements. We do not express an opinion or provide any assurance on
the information because the limited procedures do not provide us with sufficient evidence to express an opinion or
provide any assurance.

Other Reporting Required by Government Auditing Standards

In accordance with Government Auditing Standards, we have also issued our report dated September 28, 2015,
on our consideration of the Middlesex County Retirement System’s internal control over financial reporting and on
our tests of its compliance with certain provisions of laws, regulations, contracts, grant agreements and other
matters. The purpose of that report is to describe the scope of our testing of internal control over financial
reporting and compliance and the results of that testing, and not to provide an opinion on the internal control over
financial reporting or on compliance. That report is an integral part of an audit performed in accordance with
Government Auditing Standards in considering the Middlesex County Retirement System'’s internal control over
financial reporting and compliance.

Restriction on Use
This report is intended solely for the information and use of the Middlesex County Retirement System, the Public

Employee Retirement Commission and all member units and is not intended to be and should not be used by
anyone other than these specified parties.

KM;MM

September 28, 2015
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STATEMENT OF FIDUCIARY NET POSITION

DECEMBER 31, 2014

Assets

Cash... .

Investments:
PRIT funds.............

Pooled alternative investments..........................
Pooled real estate funds... .......................... ...

Total investments.......................................

Receivables:

Member deductions... ... ...... oo oo i
Members contributions... ..................o
Member make-up payments and redeposits... ....
Reimbursements from other systems............... ...
Pension fund appropriations... ............... ..o
Other... .o

Total receivables.....................o
Prepaid eXpenses... ... ... ..o
Capital assets, net of accumulated depreciation........

Totalassets... ...

Liabilities

Accounts payable..............o.
Other. . e e

Total liabilities... ... ... ... ...

Net Position Restricted for Pensions

See notes to financial statements.
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1,003,799,871
7,116,430
17,581,266
1,028,497,567
2,804,503
3,816
209,889
924,125
2,726,473
853,315
7,522,121
61,077
5,488,201

1,003,743,595

165,081
17,840

182,921

§_1,003560,674_
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STATEMENT OF CHANGES IN FIDUCIARY NET POSITION

FOR THE YEAR ENDED DECEMBER 31, 2014

Additions:
Contributions:
Member contributions............

Total contributions... ... ...

Net investment income (loss):

Total investment income (I0SS)... ... .......co i
Less, investment expenses... ...
Net investment income (I0SS)............ooo i
MISCEIANEOUS. .. ... ... oo i i e e

Total additions... ... ...

Deductions:
Administration......... ...

Member contributions - transfers to other systems......................
Retirement benefits - 3(8)c payments to other systems................
Retirement benefits and refunds... ...... ... ..o oo
Building operations and maintenance.....................coc
Depreciation... ... ...
Total deductions... ... ... .o

Net increase (decrease) in fiduciary net position.............................

Fiduciary net position at beginning of year... ...............cco oo

Fiduciary net positionatend ofyear.................................

See notes to financial statements.
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Member contributions - transfers from other systems............... ..
Retirement benefits - 3(8)c contributions from other systems... ...
Members' makeup payments and redeposits........................ ...
Employer - federal grant contributions.............................L
Employer contributions... ... .......co oo

3,725,040
1,831,891
758,111
32,261
93,368,685

138,764,857

80,380,141
(5,522,439)
74,857,702
105,191
213,727,750
2,996,390
3,882,249
3,205,986
123,551,373
381,899
162,594
134,180,491
79,547,259
1,014,013,415

5 _1,093560,674_
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Notes to Financial Statements Year Ended December 31, 2014

NOTE 1 — PLAN DESCRIPTION

The Middlesex County Retirement System is a multiple-employer, cost-sharing, contributory defined benefit
pension plan covering all employees of the governmental member units deemed eligible by the Middlesex County
Retirement Board (the Board), with the exception of school department employees who serve in a teaching
capacity. The pensions of such school employees are administered by the Commonwealth of Massachusetts’
Teachers Retirement System. Membership in the System is mandatory immediately upon the commencement of
employment for all permanent employees working a minimum of 20 hours per week. As of January 1, 2014, the
System had 71 participating employers.

Instituted in 1937, the System is a member of the Massachusetts Contributory Retirement System and is
governed by Chapter 32 of the Massachusetts General Laws. Membership in the Plan is mandatory immediately
upon the commencement of employment for all permanent, full-time employees.

Massachusetts contributory retirement system benefits are, with certain exceptions, uniform from system to
system. The System provides for retirement allowance benefits up to a maximum of 80% of a member's highest
three-year average annual rate of regular compensation for those hired prior to April 2, 2012 and the highest five-
year average for members hired after that date. Benefit payments are based upon a member's age, length of
creditable service, level of compensation, and group classification.

Members become vested after ten years of creditable service. A superannuation retirement allowance may be
received upon the completion of 20 years of service or upon reaching the age of 55 with 10 years of service.
Normal retirement for most employees occurs at age 65 (except for certain hazardous duty and public safety
positions, whose normal retirement is at age 55).

A retirement allowance consists of two parts: an annuity and a pension. A member's accumulated total
deductions and the interest they generate constitute the annuity. The differential between the total retirement
benefit and the annuity is the pension.

Active members contribute between 5 and 11% of their gross regular compensation. The percentage rate is
keyed to the date upon which an employee's membership commences. These deductions are deposited in the
Annuity Savings Fund and earn interest at a rate determined by the Public Employee Retirement Administration
Commission’s (PERAC) actuary. When a member's retirement becomes effective, his/her deductions and related
interest are transferred to the Annuity Reserve Fund. Any cost-of-living adjustments granted between 1981 and
1997 and any increase in other benefits imposed by the Commonwealth of Massachusetts’ state law during those
years are borne by the Commonwealth and are deposited into the Pension Fund. Cost-of-living adjustments
granted after 1997 must be approved by the System and all costs are borne by the System.

The pension portion of any retirement benefit is paid from the Pension Fund of the System. The governmental
unit employing the member must annually appropriate and contribute the amount of current-year pension
assessment. In past years, retirement systems were paying only the actual retirement benefits that were due
each year. Systems had no statutory authorization to put aside money for the future benefits of employees who
are currently employed. Large unfunded liabilities resulted from operating under this pay-as-you-go basis. In
1977, legislation authorized local governments to appropriate funds to meet future pension obligations. 1n 1983,
additional legislation was passed requiring the transfer of investment earnings (in excess of the amount credited
to member accounts) into the Pension Reserve Fund. These initiatives have significantly reduced the rate of
growth of the Retirement Systems’ unfunded liabilities, and in some Systems have actually reduced such liability.

Administrative expenses, which were previously appropriated from the governmental entities whose employees
are members of the system, are now paid from investment income.

Middlesex County Retirement System 7 Financial Statements
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Notes to Financial Statements Year Ended December 31, 2014

Members who become permanently and totally disabled for further duty may be eligible to receive a disability
retirement allowance. The amount of benefits to be received in such cases is dependent on several factors,
including whether or not the disability is work related, the member's age, years of creditable service, level of
compensation, veterans' status and group classification.

Survivor benefits are extended to eligible beneficiaries of members whose death occurs prior to or following
retirement.

NOTE 2 - SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

The accompanying financial statements of the Middlesex County Retirement System have been prepared in
accordance with accounting principles generally accepted in the United States of America (GAAP). The
Governmental Accounting Standards Board (GASB) is the recognized standard-setting body for establishing
governmental accounting and financial reporting principles.

MCRS is a special-purpose government engaged only in fiduciary activities. Accordingly, the financial statements
are reported using the flow of economic resources measurement focus and use the accrual basis of accounting.
Under this method, additions are recorded when earned and deductions are recorded when the liabilities are
incurred.

Cash and Investments

Cash and cash equivalents are considered to be cash on hand, demand deposits and short-term investments with
an original maturity of three months or less from the date of acquisition. Investments are carried at fair value. The
fair values were determined by the closing price for those securities traded on national stock exchanges and at
the average bid-and-asked quotation for those securities traded in the over-the-counter market. The fair value of
private equities are based on management’s valuation of estimates and assumptions from information and
representations provided by the respective general partners, in the absence of readily ascertainable market
values. Real estate assets are reported at fair value utilizing an income approach to valuation along with
independent appraisals and estimates by management.

Accounts Receivable

Accounts receivable consist of member deductions, pension fund appropriations, and other miscellaneous
reimbursements. These receivables are considered 100% collectible and therefore do not report an allowance for
uncollectibles.

Deferred Qutflows/Inflows of Resources

In addition to assets, the statement of fiduciary net position will sometimes report a separate section for deferred
outflows of resources. This separate financial statement element, deferred outfiows of resources, represents a
consumption of fiduciary net position that applies to a future period(s) and so will not be recognized as an outflow
of resources (deduction) until then. The MCRS did not have any items that qualify for reporting in this category.

In addition to liabilities, the statement of fiduciary net position will sometimes report a separate section for
deferred inflows of resources. This separate financial statement element, deferred inflows of resources,
represents an acquisition of net position that applies to a future period(s) and so will not be recognized as an
inflow of resources (addition) until that time. The MCRS did not have any items that qualify for reporting in this
category.

Middlesex County Retirement System 8 Financial Statements
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Notes to Financial Statements Year Ended December 31, 2014

NOTE 3 — PLAN ADMINISTRATION

The System is administered by a five-person Board of Retirement consisting of a first member, who shall serve as
Chairman/Treasurer, who shall be appointed by the other four members, a second member elected by the
Advisory Council consisting of representatives from the member units, a third and fourth member who shall be
elected by the members in or retired from the service of such system, and a fifth member who shall be chosen by
the other four members.

Chairman Thomas F. Gibson Term Expires: 12/31/2020
Advisory Council Member Brian P. Curtin Term Expires: 12/31/2015
Elected Member John Brown Term Expires: 12/31/2017
Elected Member Edgar W. MclLean, Jr. Term Expires: 12/31/2016
Appointed Member Robert W. Healy Term Expires: 12/17/2015

Board members are required to meet at least once a month. The Board must keep a record of all of its
proceedings. The Board must annually submit to the appropriate authority an estimate of the expenses of
administration and cost of operation of the System. The Board must annually file a financial statement of
condition for the System with the Executive Director of PERAC.

The investment of the System’s funds is the responsibility of the Board. All retirement allowances must be
approved by the Retirement Board. The PERAC Actuary performs verification prior to payment, unless the
System has obtained a waiver for superannuation calculations allowing them to bypass this requirement. All
expenses incurred by the System must be approved by a majority vote of the Board. Payments shall be made
only upon vouchers signed by three persons designated by the Board.

The following retirement board members and employees are bonded by an authorized agent representing a
company licensed to do business in Massachusetts as follows:

Treasurer-Custodian: ) $10,000,000 Fiduciary
Ex-Officio Member: ) RLI Insurance Company
Elected Members: )

Appointed Members: ) $1,000,000 Fidelity

Staff Employees: ) National Union Fire Insurance

NOTE 4 — OFFICE BUILDING

The MCRS owns an office building that was purchased as an investment and for the administrative offices of the
System. The building is a two story, 1986-built office building consisting of 62,307 square feet of net rentable
area. The property is situated on a 4.23 acre site in Billerica, Middlesex County, Massachusetts

Middlesex County Retirement System 9 Financial Statements
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Notes to Financial Statements Year Ended December 31, 2014

NOTE 5 — CASH AND INVESTMENTS

Custodial Credit Risk - Deposits

At December 31, 2014, the carrying amount of the System’s deposits totaled $5,673,508 and the bank balance
totaled $7,609,840 which was covered by Federal Depository Insurance.

Investments
The System’s investments are as follows:

Other Investments

PRIT Pooled Funds............................ $  1,003,799,871
Money Market Mutual Funds................. 46,501,121
Pooled Alternative Investments......... ... 7,116,430
Pooled Real Estate Funds.................... 17,581,266
Total Investments............................... % 1,074,998 688

Approximately 93% of the Retirement System’s investments are in Pension Reserve Investment Trust (PRIT).
This investment pool was established by the Treasurer of the Commonwealth of Massachusetts, who serves as
Trustee. PRIT is administered by the Pension Reserves Investment Management Board. The fair values of the
positions in each investment Pool are the same as the value of each Pool's shares. The Administration does not
have the ability to control any of the investment decisions relative to its funds in PRIT.

Approximately 2% of the System’s funds are invested in pooled alternative investments and pooled real estate
funds. The market values of assets in those funds are based on the quoted values obtained from each pool.

The Administration’s annual money-weighted rate of return on pension plan investments was 7.54%. The
money—weighted rate of return expresses investment performance, net of pension plan investment expense,
adjusted for the changing amounts actually invested, measured monthly.

NOTE 6 — CAPITAL ASSETS

Capital assets are depreciated on a straight-line basis. The estimated useful lives of capital assets are as follows:

Estimated
Useful
Life
Capital Asset Type (in years)
Building... ... ... .o 40
Building improvements... ...................... 40
Ford Pick-up truck with plow.................. ... 5
Middlesex County Retirement System 10 Financial Statements
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Capital asset activity for the year ended December 31, 2014, was as follows:

Beginning Ending
Balance Increases Decreases Balance
Capital assets not being depreciated:
. $ 672,657 $ - $ - $ 672,657
- 267,270 - 267,270
Total capital assets not being depreciated....... 672,657 267,270 - 939,927
Capital assets being depreciated:
BUIldINGS. ... 5,417,136 - - 5,417,136
Building improvements...................oco il 1,086,623 - - 1,086,623
Ford Pick-up truck with plow.............................. 19,603 - - 19,603
Total capital assets being depreciated............ 6,523,362 - - 6,523,362
Less accumulated depreciation for:
BUIlAINGS. .. o+ oo e e (1,494,070) (135,428) - (1,629,498)
Building improvements...................ocoi il (298,821) (27,166) - (325,987)
Ford Pick-up truck with plow.............................. (19,603) - - (19,603)
Total accumulated depreciation..................... (1,812,494) (162,594) - (1,975,088)
Total capital assets being depreciated, net................. 4,710,868 (162,594) - 4,548,274
Total capital assets, net......................................... $ 5,383,525 $ 104,676 $ - 3 5,488,201
NOTE 7 — MEMBERSHIP
The following table represents the System’s membership at January 1, 2014:
ACtIVE MEMDEIS. .. ... e 10,224
INactive MEMDETS. .. ... ... e e 1,840
Disabled Members. .. ... 454
Retirees and beneficiaries currently receiving benefits........................... . 4,813
Total. .. 17,331
Middlesex County Retirement System 11 Financial Statements
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NOTE 8 — ACTUARIAL VALUATION

Components of the net pension liability as of December 31, 2014 were as follows:

Total pension liability.................................ooc. $ 2,294,876,389
The pension plan's fiduciary net position......................... 1,093,560,674
The net pension liability............................................... $ 1,201,315,715

The pension plan's fiduciary net position as a percentage
of the total pension liability.......................o 47.65%

The total pension liability was determined by an actuarial valuation as of January 1, 2014, using the following
actuarial assumptions, applied to all periods included in the measurement that was updated to December 31,

2014

Valuation date....................coo January 1, 2014

Actuarial cost method.............................. Entry Age Normal Cost Method.

Amortization method............................... Prior year's total contribution increased by 6.5% for fiscal 2016
through fiscal 2020, and thereafter the remaining unfunded
liability will be amortized on a 4.0% annual increasing basis;
ERI liability amortized in level payments.

Remaining amortization period.................. As of July 1, 2014, 5 years remaining for 2002 ERI liability,

6 years remaining for 2003 ERI liability, 8 years remaining
for 2010 ERI liability, and 21 years for remaining unfunded
liability.

Asset valuation method........................... The difference between the expected return and the actual
investment return on a market value basis is recognized over
a five year period. Asset value is adjusted as necessary to
be within 20% of the market value.

Inflation rate.............c..ocooee i, 4.00%

Projected salaryincreases........................ Varies by length of service with ultimate rates of 4.25%
for Group 1, 4.50% for Group 2 and 4.75% for Group 4
(previously, 4.75% for group 1 and 5.25% for group 4).

Cost of living adjustments........................ 3.0% of the first $14,000 of retirement income.

Rates of retirement................................. Varies based upon age for general employees, police
and fire employees.

Rates of disability..................coooiiiiininl For general employees, it was assumed that 45% of all
disabilities are ordinary (55% are service connected).

For police and fire employees, 10% of all disabilities are
assumed to be ordinary (90% are service connected).

Mortality Rates:

Pre-Retirement........................ The RP-2000 Employee Mortality Table projected 22 years with
Scale AA.

Post-Retirement...................... The RP-2000 Employee Mortality Table projected 17 years with
Scale AA.

Disabled Retiree...................... The RP-2000 Healthy Annuitant Mortality Table set forward
three years projected 17 years with Scale AA.

Investment rate of return/Discount rate....... 7.875%, net of pension plan investment expense, including inflation
previously 8.0%
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Middlesex County Retirement System Audit Report 224



Notes to Financial Statements Year Ended December 31, 2014

Investment policy: The pension plan’s policy in regard to the allocation of invested assets is established by PRIT.
Plan assets are managed on a total return basis with a long-term objective of achieving a fully funded status for
the benefits provided through the pension plan.

The long-term expected rate of return on pension plan investments was determined using a building-block method
in which best-estimate ranges of expected future real rates of return (expected returns, net of pension plan
investment expense and inflation) are developed for each major asset class. These ranges are combined to
produce the long-term expected rate of return by weighting the expected future real rates of return by the target
asset allocation percentage and by adding expected inflation. Best estimates of arithmetic real rates of return for
each major asset class included in the pension plan’s target asset allocation as of January 1, 2014 are
summarized in the following table:

Long-Term Expected  Long-Term Expected

Asset Class Real Rate of Return Asset Allocation
Domestic equity... 6.60% 19.60%
International developed markets eqLuty ......... 7.10% 15.60%
International emerging markets equity.......... 9.40% 6.50%
Core fixed iNCOME... ... ... 2.20% 15.30%
High-yieldfixed INCOME... ..o e 4.70% 8.30%
Real estate... 4.40% 9.90%
Commodltres e e 4.40% 3.90%
Short-term government money market . 1.80% 0.00%
Hedge fund, GTAA, Risk parlty R 3.90% 9.80%
Private equity... 11.70% 11.10%

Discount rate: The discount rate used to measure the total pension liability was 7.875%. The projection of cash
flows used to determine the discount rate assumed plan member contributions will be made at the current
contribution rate and that contributions will be made at rates equal to the actuarially determined contribution rated.
Based on those assumptions, the pension plan’s fiduciary net position was projected to be available to make all
projected future benefit payments of current plan members. Therefore, the long-term expected rate of return on
pension plan investments was applied to all periods of projected benefit payments to determine the total pension
liability.

Sensitivity of the net position liability to changes in the discount rate. The following presents the net position
liability, calculated using the discount rate of 7.875%, as well as what the net position liability would be if it were
calculated using a discount rate that is 1-percentage-point lower (6.875%) or 1-percentage-point higher (8.875%
than the current rate:

Current
1% Decrease Discount 1% Increase
(6.875%) (7.875%) (8.875%)
Middlesex County Retirement System's net
pension liability as of December 31, 2014..................... $ 1,452645252 § 1,201,315,715 $ 987,337,404

Contributions: Governmental employers are required to pay an annual appropriation as established by PERAC.
The total appropriation includes the amounts to pay the pension portion of each member’s retirement allowance,
an amount to amortize the actuarially determined unfunded liability to zero in accordance with the system’s
funding schedule, and additional appropriations in accordance with adopted early retirement incentive programs.
The pension fund appropriations are allocated amongst employers based on the actuarial valuation.

Middlesex County Retirement System 13 Financial Statements

Middlesex County Retirement System Audit Report 225



Notes to Financial Statements Year Ended December 31, 2014

NOTE 9 - TOWN OF ACTON SETTLEMENT

In March of 2011 the Town of Acton and the MCRS reached a settlement regarding a civil suit filed by the Town of
Acton. The Town of Acton sought relief relating to increased assessments due to investment losses incurred by
the System. The MCRS agreed to credit against (i.e. to reduce) Acton's annual assessment by a total credit of
$300,000, which is to be credited, at a minimum, in installments of $37,500 per year for a period of eight years or
in larger installments until the total credit of $300,000 is paid in full to Acton, whichever is earlier. Without limiting
the foregoing, the MCRS intends to fund the credit through the System's operating budget and will not increase
assessments to members of the System (including Acton) to fund the credit. The Parties agree that Acton shall
receive the credit for each year that Acton is a member of the MCRS so that if Acton ceases to be a member of
the MCRS, any remaining amount of the credit then outstanding will be forfeited. The Parties further agree that
the MCRS may, at its discretion, credit all or a part of this obligation in one year. If the MCRS credits more than
$37,500 in any given year, the remaining years' obligations will be ratably and proportionally reduced. As of
December 31, 2014, the Town of Acton has been credited $150,000.

NOTE 10 - DISPUTE WITH THE COMMONWEALTH AND STATE EMPLOYEES RETIREMENT SYSTEM

The County of Middlesex was abolished on July 11, 1997, pursuant to Chapter 48 of the Acts of 1997. This Act
required that active employees of Middlesex County be transferred to the Commonwealth. Therefore the MCRS
was required to transfer the Annuity Savings Fund Balances of these transferred County employees to the State
Employees Retirement System (SERS). This transfer, totaling approximately $18 million, was made during
calendar year 1998.

In December of 1999, the State Legislature enacted Massachusetts General Law, Chapter 34B (Abolition of
County Government). This legislation, among other things, defines the components of determining the overall
surplus or deficit of an abolished County upon transfer to the Commonwealth and how regional retirement
systems will be affected. Sections 8 and 18 addressed how the abolished County’s unfunded liabilities in regional
retirement systems will be paid for. The MCRS believes, as a result of the abolishment of Middlesex County, that
the Commonwealth of Massachusetts owed them $9,501,680 for the Unfunded Liability for retirees of the former
Middlesex County.

The Commonwealth and SERS did not agree with the assertion that the MCRS was owed $9,501,680. As a
result, the MCRS acted to stop 3(8)(c) reimbursements to the State Employees Retirement System and
correspondingly the State System began to intercept all COLA reimbursements which were due the MCRS. In
2012 the MCRS reinstated payments for 3(8)(c) reimbursements to the SERS. The SERS and MCRS are
currently working to determine the amount owed after accounting for the 3(8)(c) reimbursements and COLA
reimbursements which were withheld. As of the date of this report no payments have been received by the
MCRS.

The net effect of the above mentioned transactions cannot be reasonably estimated and no amounts are reported
in these financial statements. The exact amount due to/from the Commonwealth and SERS is being discussed
by the mentioned parties, but as of the date of this report there has been no resolution.
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SCHEDULE OF CHANGES IN THE NET PENSION LIABILITY

AND RELATED RATIOS
2014
Total pension liability:

SEeNVICe COSE... ..ot e i B 52,132,389

Interest... 172,094,226

Changesm benefltterms -

Differences between expected and aotual expenence -

Changes in assumptions. ..

Benefit payments, |no|ud|ng refunds of employee oontrlbutlons AAAAA (125,082,678)
Net change in total pension liability........................................... 99,143,937
Total pension liability, beginning......................co 2,195,732,452
Total pension liability, ending (@)..........................cooc . $ 2,294 876,389
Plan fiduciary net position:

Member contributions................... S 39,806,980

Employer contributions... ...............coo o 93,400,946

Net investment income (108S)..............ocooiii i 74,962,895

Retirement benefitsand refunds... ... ... (125,082,678)

Administrative eXpenses..............o.. (3,540,884)
Net increase (decrease) in fiduciary net position........................... 79,547,259
Fiduciary net position at beginning of year.................................. 1,014,013, 415
Fiduciary net positionatend of year(b)...................................... $ 1,093,560,674
Net pension liability - ending (@) = (b).....ccoeeiiiiiene $ 1,201,315,715
Plan fiduciary net position as a percentage of the total

pension liability................coo 47.65%
Covered-employee payroll (*)..................co oo 8 415,752,810
Net pension liability as a percentage of covered-employee

PAYTOll ... 288.95%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those years for
which information is available.

*Covered employee payroll as reported in the January 1, 2014 funding
valuation report.

See notes to required supplementary information.
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SCHEDULE OF CONTRIBUTIONS

2014

Actuarially determined contribution (@)................... $ 92,826,743
Contributions in relation to the actuarially

determined contribution.................... . 93,400,946

Contribution deficiency (excess)..................... § (574,203)

Covered-employee payroll (*)............................. § 415,752,810
Contributions as a percentage of covered-

employee payroll.....................o 22.47%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those
years for which information is available.

(a) Based on the results of the January 1, 2012 actuarial
valuation (including assumptions and methods) which
determined budgeted appropriations for fiscal 2015.

*Covered employee payroll as reported in the January 1, 2014
funding valuation report.

See notes to required supplementary information.
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SCHEDULE OF INVESTMENT RETURN

2014

Annual money-weighted rate of return,
net of investment expense........................ 7.54%

Note: this schedule is intended to present information for 10 years.
Until a 10-year trend is compiled, information is presented for those
years for which information is available.

The annual money-weighted rate of return has been calculated by
the Pension Reserves Investment Management Board (PRIM).

See notes to required supplementary information.
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Notes to Required Supplementary Information Year Ended December 31, 2014

NOTE A — CHANGES IN THE NET PENSION LIABILITY AND RELATED RATIOS

The Schedule of Changes in the Net Pension Liability and Related Ratios includes the detailed changes in the
system’s total pension liability, changes in the system’s net position, and the ending net pension liability. It also
demonstrates the plan’s net position as a percentage of the total pension liability and the net pension liability as a
percentage of covered payroll.

Since the system performs an actuarial valuation bi-annually, there are no reported amounts for the changes in
benefit terms, differences between expected and actual experience and changes in assumptions as of December
31, 2014.

NOTE B — CONTRIBUTIONS

Governmental employers are required to pay an annual appropriation as established by PERAC. The total
appropriation includes the amounts to pay the pension portion of each member’s retirement allowance, an amount
to amortize the actuarially determined unfunded liability to zero in accordance with the system’s funding schedule,
and additional appropriations in accordance with adopted early retirement incentive programs. The total
appropriations are payable on July 1 and January 1. Employers may choose to pay the entire appropriation in
July at a discounted rate. Accordingly, actual employer contributions may be less than the “total appropriation”.
The pension fund appropriations are allocated amongst employers based on covered payroll. In addition, an
employer may contribute more than the amount required.

NOTE C — MONEY WEIGHTED RATE OF RETURN
The money weighted rate of return is calculated as the internal rate of return on pension plan investments, net of
pension plan investment expense. A money weighted rate of return expresses investment performance, net of

pension plan investment expense, adjusted for the changing amounts actually invested. Inputs to the money
weighted rate of return calculation are determined monthly.
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Powers & Sullivan, LLC

Certified Public Accountants

100 Quannapowitt Parkway
Suite 101
Wakefield, MA 01880
T. 781-914-1700

Independent Auditor’'s Report F. 781-914-1701

www.powersandsullivan.com
To the Honorable Middlesex County Retirement Board
Middlesex County Retirement System
Billerica, Massachusetts

We have audited the accompanying schedule of employer allocations of the Middlesex County Retirement
System (MCRS) as of and for the year ended December 31, 2014, and the related notes. We have also audited
the total for all entities of the columns titled net pension liability, total deferred outflows of resources, total deferred
inflows of resources, total covered payroll, total pension expense and contributions included in the accompanying
schedule of pension amounts by employer of the MCRS Pension Plan as of and for the year ended December 31,
2014, and the related notes.

Management’s Responsibility for the Schedules

Management is responsible for the preparation and fair presentation of these schedules in accordance with
accounting principles generally accepted in the United States of America; this includes the design,
implementation, and maintenance of internal control relevant to the preparation and fair presentation of the
schedules that are free from material misstatement, whether due to fraud or error.

Auditor’s Responsibility

Our responsibility is to express opinions on the schedule of employer allocations and the specified column totals
included in the schedule of pension amounts by employer based on our audit. We conducted our audit in
accordance with auditing standards generally accepted in the United States of America. Those standards require
that we plan and perform the audit to obtain reasonable assurance about whether the schedule of employer
allocations and specified column totals included in the schedule of pension amounts by employer are free from
material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
schedule of employer allocations and the specified column totals included in the schedule of pension amounts by
employer. The procedures selected depend on the auditor’s judgment, including the assessment of the risks of
material misstatement of the schedule of employer allocations and the specified column totals included in the
schedule of pension amounts by employer, whether due to fraud or error. In making those risk assessments, the
auditor considers internal control relevant to the entity’s preparation and fair presentation of the schedule of
employer allocations and the specified column totals included in the schedule of pension amounts by employer in
order to design audit procedures that are appropriate in the circumstances, but not for the purpose of expressing
an opinion on the effectiveness of the entity’s internal control. Accordingly, we express no such opinion. An audit
also includes evaluating the appropriateness of accounting policies used and the reasonableness of significant
accounting estimates made by management, as well as evaluating the overall presentation of the schedule of
employer allocations and the specified column totals included in the schedule of pension amounts by employer.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our audit
opinions.

22
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Opinions

In our opinion, the schedules referred to above present fairly, in all material respects, the employer allocations and net
pension liability, total deferred outflows of resources, total deferred inflows of resources, total covered payroll, total
pension expense and contributions for the total of all participating entities for the Middlesex County Retirement System
as of and for the year ended December 31, 2014, in accordance with accounting principles generally accepted in the
United States of America.

Other Matter

We have audited, in accordance with auditing standards generally accepted in the United States of America, the
financial statements of the Middlesex County Retirement System as of and for the year ended December 31, 2014, and
our report thereon, dated September 28, 2015, expressed an unmodified opinion on those financial statements.
Restriction on Use

This report is intended solely for the information and use of the Middlesex County Retirement System management, the

Middlesex County Retirement System employers and their auditors and is not intended to be and should not be used by
anyone other than these specified parties.

/Zw @Q//”, e

September 28, 2015
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SCHEDULE OF EMPLOYER ALLOCATIONS

FOR THE YEAR ENDED DECEMBER 31, 2014

Share of Percent of
Net Pension Total Net

Employer Liability Pension Liability
Middlesex County Retirement Board......... s R e 8 - 0.000000%
Middlesex County - 0.000000%
Middlesex HOSPIEAL .. ..o - 0.000000%
TOWN Of ACKOM. ... e 41,050,336 3417115%
Town of Ashby 1,427,805 0.118853%
Town of Ashland.......... 24,556,017 2.044094%
Town Of AYer.......... RN 15,773,883 1313051%
Town of Bedford 43,939,870 3.657645%
Town of Billerica......................... 119,887,544 9.979687%
Town of Boxborough 7,339,622 0.610965%
Town of Burlington 98,053,205 8.162151%
Town of Carlisle. ... i 7,984,515 0.664648%
Town of Chelmsford 88,099,468 7.333582%
Town of Dracut............... R R R R 48,701,871 4.054044%
Town of Dunstable 2,190,298 0.182325%
ToWN Of GrOLOM. ... 19,495,870 1622876%
Town of Holliston 21,225487 1.766853%
Town of Hopkinton 16,828,857 1.400869%
Town of HUGSON. ... 52,755,296 4.391460%
Town of Lincoln 21,739,395 1.809632%
Town of LIHIStON. ... 19,021,595 1583397%
Town of North Reading 41,397,005 3445972%
Town of Pepperell U U U e 11,580,175 0.963958%
Town of Sherborn.................. B O S L 9,464,261 0.787825%
Town of Shirley 8,549,600 0.711686%
TOWN Of SEOW. ... e 8,519,238 0.709159%
Town of Sudbury...... O O s s 48,635,848 4.048548%
Town of Tewksbury 81,064.434 6.747971%
Town of Townsend........................... P SRR 6,742,808 0.561285%
Town of Tyngsborough 16,343,894 1.360499%
Town of Wayland 49,341,309 4.107272%
Town of Westford...................... T G 42,997 563 3.579206%
Town of Weston 54,939,016 4573237%
Town of Wilmington 69,798,925 5.810207%
Acton-Boxborough Regional School DIStrict...............ooooiioi 21,781913 1813171%
Acton Water Supply. 2,562,078 0.213273%
Bedford Housing Authority... . . . R . . 243648 0.020282%
Billerica Housing AULOTIEY ... e 1,012,365 0.084271%
Chelmsford Housing Authority 1,002,070 0.083414%
Chelmsford Water District................... B O S 2,106,325 0.175335%
Dracut Housing Authority e T U U 1,713,245 0.142614%
Dracut Water Supply 2,291,065 0.190713%
East Chelmsford Water DIstrict................................. 250,496 0.020852%
East Middlesex Mosquito Control 404,042 0.033633%
Greater Lowell Regional Vocational Technical School District. 13,955,534 1.161687%
Groton-Dunstable Regional School DISEACE. .. ... 7,593,692 0632115%
Hudson Housing Authority. 1,329916 0.110705%
Lincoln-Sudbury Regional School District . . I . . . 7,427,692 0.618296%
Nashoba Valley Technical High School District................ooo 3,059,922 0.254714%
North Chelmsford Water District 625314 0.052052%
North Middlesex Regional School District... .. T s T, 10,106,977 0.841326%
Shawsheen Valley Regional Vocational School . . R U 6,940,284 0577724%
South Middlesex Regional Vocational Technical Scho 6,035,168 0.502380%
Sudbury Water DIstrict.............coo PSS 1,332,112 0.110888%
Tewksbury Housing Authority 1,170,186 0.097409%
Wayland Housing Authority 388,273 0.032321%
Hopkinton Housing AUNOTITY. ... 390,851 0.032535%
Sudbury Housing Authority. 228,202 0.018996%
Wilmington Housing Authority. 253,992 0.021143%
Acton Housing AUtNOMEY ... e 753,333 0.062709%
Burlington Housing Authority 57928 0.004822%
Ayer Housing Authority, s ST ST I 394227 0.032816%
Holliston Housing Authority....... U F PP e 186,991 0.015566%
Littleton Housing Authority. 354,194 0.029484%
Westford Housing AUTOTitY...........ooiii e R 388,239 0.032318%
Shirley Water District.......... U U U - 317,690 0.026445%
Tyngsborough Housing Authority 387,394 0.032247%
Pepperell Housing AUtROTIEY...........ooi e 90,362 0.007522%
Groton Housing Authority 8,010 0.000667%
Tyngsborough Water District 326402 0.027170%
North Reading Housing AUtROMEY. ... 76277 0.006349%
West Groton Water. 10,524 0.000876%
Ayer-Shirley Regional School District. . . . . 4,313,770 0.359087%
Total $ 1.201,315.715 100.000%

(concluded)

See notes to schedule of employer allocations and schedule of pension amounts by employer
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER

FOR THE YEAR ENDED DECEMBER 31,2014

——
Deferred Outflows of Resources
Changes in
Net Difference Proportion
Between and Differences
Projected Between
Differences and Actual Employer Total
Between Investment Contributions Defemed
12/31/2013 12/31/2014 Expected Earnings on and Proportionate Outflows
Net Pension Net Pension and Actual Pension Plan Changes of Share of of
Employer Liahility Liability. Experience Investments Assumptions Contributions Resources

Middlesex County Retirement Board. $ - % - 3% - $ - % - % - 3% -
Middlesex County. - - - - - - -
Middlesex Hospital - - - - - - -
Town of Acton......... . G e R 39,712,176 41,050,336 - 138,629 - - 138,629
Town of Ashby R e . - 1444247 1,427,805 - 4,822 - - 4,822
Town of Ashland... 24,485,785 24,556,017 - 82,928 - - 82,928
Town of Ayer. 15,638,364 15,773,883 - 53,270 - - 53,270
Town of Bedford... .. 43,191,014 43,939,870 - 148,388 - - 148,388
Town of Billerica R - - . 117,182,728 119,887,544 - 404,870 - - 404,870
Town of Boxborough 7,196,907 7,339,622 - 24,786 - - 24,786
Town of Burlington 96,366,603 98,053,205 - 331,133 - - 331,133
Town of Carlisle 7,962,135 7,984,515 - 26,964 - - 26,964
Town of Chelmsford 86,318,979 88,099,468 - 297,519 - - 297,519
Town of Dracut. 47,998,084 48,701,871 - 164,470 - - 164,470
Town of Dunstable 2,183,553 2,190,299 - 7,397 - - 7,397
Town of Groton 19,227,759 19,495,870 - 65,839 - - 65,839
Town of Holliston . ER FR 21,181,353 21,225487 - 71,680 - - 71,680
Town of Hopkinton...... FR . RN . 17,062,284 16,828,857 - 56,832 - - 56,832
Town of Hudson... . P e 51,960,035 52,755,296 - 178,189 - - 178,189
Town of Lincoln. 21,322,318 21,739,395 - 73416 - - 73416
Town of Littleton... ................. e 18,948,679 19,021,595 - 64,237 - - 64,237
Town of North Reading 40,639,956 41,397,005 - 139,801 - - 139,801
Town of Pepperell 11,461,499 11,580,175 - 39,107 - - 39,107
Town of Sherbom 9,282,741 9,464,261 - 31,962 - - 31,962
Town of Shirey. 8,397 405 8,549,600 - 28,873 - - 28,873
Town of Stow... ... . S o . . 8,406,016 8,519,238 - 28,770 - - 28,770
Town of Sudbury. 47,531,730 48,635,848 - 164,247 - - 164,247
Town of Tewksbury... ... R R 79,764,172 81,064,434 - 273,761 - - 273,761
Town of Townsend. . FR 6,784,021 6,742,808 - 22,771 - - 2277
Town of Tyngshorough... . . . . 16,210,108 16,343,894 - 55,195 - - 55,195
Town of Wayland... . - . - 48,453,302 49,341,309 - 166,629 - - 166,629
Town of Westford 42,773,128 42,997,563 - 145,206 - - 145,206
Town of Weston e e e e 53,924 602 54,939,016 - 185,533 - - 185,533
Town of Wilmington 68,204,357 69,798,925 - 235,716 - - 235,716
Acton-Boxborough Regional School District. 21494863 21,781,913 - 73,5589 - - 73,559
Acton Water Supply 2,455,110 2,562,079 - 8,652 - - 8,652
Bedford Housing Authority. 244 485 243,648 - 823 - - 823
Billerica Housing Authority. 1,003,716 1,012,365 - 3419 - - 3419
Chelmsford Housing Authority. 989,833 1,002,070 - 3,384 - - 3,384
Chelmsford Water District R ER 2,651,988 2,106,325 - 713 - - 7113
Dracut Housing Authority. P B 1,651,995 1,713,245 - 5,786 - - 5,786
Dracut Water Supply...... ... ... - - 2,205,071 2,291,065 - 7,737 - - 7.737
East Chelmsford Water District..... . S [ 246,232 250,496 - 846 - - 846
East Middiesex Mosquito Control P P 405,320 404,042 - 1,364 - - 1,364
Greater Lowell Regional Vocational Technical School District. 13,714,384 13,955,534 - 47129 - - 47,129
Groton-Dunstable Regional School District. 7,565,542 7,593,692 - 25,645 - - 25,645
Hudson Housing Authority. 1,270,874 1,329,916 - 4,491 - - 4,491
Lincoln-Sudbury Regional School District. 7,254,200 7427692 - 25,084 - - 25,084
Nashoba Valley Technical High School District. 2,956 465 3,089,922 - 10,334 - - 10,334
North Chelmsford Water District. 604,319 625,314 - 2,112 - - 2,112
North Middlesex Regional School District. e . 9,918,551 10,106,977 - 34,132 - - 34,132
Shawsheen Valley Regional Vocational School...... .. . 6,737,812 6,940,284 - 23438 - - 23,438
South Middlesex Regional Vocational Technical School... 5,927,985 6,035,168 - 20,381 - - 20,381
Sudbury Water District FR FR . - 1,292,468 1,332,112 - 4,499 - - 4,499
Tewkshury Housing Authority.. . . . 1,141,173 1,170,186 - 3952 - - 3,952
Wayland Housing Authority. F e . 386,391 388,273 - 131 - - 1311
Hopkinton Housing Authority. 379814 390,851 - 1,320 - - 1,320
Sudbury Housing Authority. 234,924 228,202 - 7 - - m
Wilmington Housing Authority. 252,085 253,992 - 858 - - 858
Acton Housing Authority. 743,059 753,333 - 2,544 - - 2,544
Burington Housing Authority. 74,134 57,928 - 196 - - 196
Ayer Housing Authority. 390,508 394,227 - 1,331 - - 1,331
Holliston Housing Authority. R R e 184,883 186,991 - 632 - - 632
Littleton Housing Authority.. . 346,459 354,194 - 1,196 - - 1,196
Westford Housing Authority. . . - 383,690 388,239 - 1311 - - 1311
Shirley Water District...... ... R ER 305,150 317,690 - 1,073 - - 1.073
Tyngshorough Housing Authority. 376,056 387,394 - 1,308 - - 1,308
Pepperell Housing Authority. ... ... R 89,236 90,362 - 305 - - 305
Groton Housing Authority. 10,029 8,010 - 27 - - 27
Tyngshorough Water District. 315,593 326,402 - 1,102 - - 1,102
North Reading Housing Authority. 83,574 76,277 - 258 - - 258
West Groton Water. 16419 10,524 - 36 - - 36
Ayer-Shirley Regional School District. R L 4,198,607 4,313,770 - 14,568 - - 14,568

Total for All Entities.. $__ 1181719037 $ 1201315715  $ 4 4056937 $ -3 -3 4096 937
See notes to schedule of employer allocations and schedule of pr (Continued)
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Deferred Inflows of Resources Pension Expense
Net Amortization of
Deferred Amounts

Changes in from Changes in
Proportion Proportion
and Differences and Differences
Between Between
Differences Employer Total Proportionate Employer
Between Contributions Deferred Share of Contributions Total
Expected and Proportionate Inflows Plan and Proportionate Employer
and Actual Changes of Share of of Pension Share of Pension
Experience Assumptions Contributions Resources Expense Contributions Expense
$ - 3% - % - % - % 307,873 $ - $ 307,873
- - - - 3712110 - 3,712,110
- - - - 129,114 - 129,114
- - - - 2,220,556 - 2,220,556
- - - - 1426404 - 1,426,404
- - - - 3973403 - 3973403
- - - - 10,841,214 - 10,841,214
- - - - 663,709 - 663,709
- - - - 8,866,774 - 8,866,774
- - - - 722,025 - 722,025
- - - - 7,966,676 - 7,966,676
R - - - 4,404,022 - 4,404,022
- - - - 198,065 - 198,065
- - - - 1,762,976 - 1,762,976
- - - - 1,919,383 - 1,919,383
- - - - 1,521,803 - 1,521,803
- - - - 4,770,566 - 4,770,566
- - - - 1,965,854 - 1,965,854
- - - - 1,720,089 - 1,720,089
- - - - 3,743,456 - 3,743,456
- - - - 1,047,174 - 1,047,174
- - - - 855,836 - 855,836
- - - - 773,125 - 773,125
- - - - 770,379 - 770,379
- - - - 4,398,052 - 4,398,052
- - - - 7,330,511 - 7,330,511
- - - - 609,740 - 609,740
- - - - 1,477,949 - 1477949
- - - - 4.461,846 - 4.461,846
- - - - 3,888,192 - 3,888,192
- - - - 4,968,036 - 4,968,036
- - - - 6,311,791 - 6,311,791
- - - - 1,969,699 - 1,969,699
- - - - 231,684 - 231,684
- - - - 22,033 - 22,033
- - - - 91,546 - 91,546
- - - - 90,615 - 90,615
- - - - 190,471 - 190471
- - - - 154,926 - 154 926
- - - - 207177 - 207,177
- - - - 22,652 - 22,652
- - - - 36,537 - 36,537
- - - - 1,261,974 - 1,261,974
- - - - 686,684 - 686,684
- - - - 120,262 - 120,262
- - - - 671,673 - 671,673
- - - - 276,703 - 276,703
- - - - 56,546 - 56,546
- - - - 913,956 - 913,956
- - - - 627,597 - 627,597
- - - - 545,749 - 545,749
- - - - 120,461 - 120,461
- - - - 105,818 - 105,818
- - - - 35,111 - 35,111
- - - - 35,344 - 35,344
- - - - 20,636 - 20,636
- - - - 22,968 - 22,968
- - - - 68,123 - 68,123
- - - - 5,238 - 5,238
- - - - 35,649 - 35,649
- - - - 16,909 - 16,909
- - - - 32,029 - 32,029
- - - - 35,108 - 35,108
- - - - 28,728 - 28,728
- - - - 39,031 - 35,031
- - - - 8171 - 8,171
- - - - 724 - 724
- - - - 29,516 - 29,516
- - - - 6,898 - 6,898
- - - - 952 - 952
- - - - 390,086 - 390,086
$ 4 -9 % - $__ 108940, ﬂ$ - $__ 108,940,687
(Continued)
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SCHEDULE OF PENSION AMOUNTS BY EMPLOYER (CONTINUED)

FOR THE YEAR ENDED DECEMBER 31,2014

——
Deferred inflows/(Quifiows) Recognized in Fulure Pension Expense Discount Rate Sensitivity
Current
June 30, June 30, June 30, June 30, 1% decrease discount rate 1% increase
2016 2017 2018 2019 (6.875%) (7.875%) (8.875%)
Middlesex County Retirement Board $ - % - % -4 - % - % - % -
Middlesex County. - - - - - - -
Middlesex Hospital - - - - - - -
Town of Acton......... o . . . - . . 34,658 34,658 34,658 34,655 49,638,562 41,050,336 33,738,450
Town of Ashby...... FR . R R 1,208 1,206 1,206 1,204 1,726,512 1,427,805 1,173,480
Town of Ashland 20,732 20,732 20,732 20,732 29,693.434 24,556,017 20,182,105
Town of Ayer. . 13,318 13,318 13318 13,316 19,073,973 15,773,883 12,964,244
Town of Bedford... . 37,097 37,097 37,097 37,097 53,132,606 43,939,870 36,113,297
Town of Billerica...... FR FR e 101,217 101,217 101,217 101,219 144,969,449 119,887,544 98,533,183
Town of Boxborough 6,197 6,197 6,197 6,195 8,875,154 7,339,622 6,032,286
Town of Burlington 82,783 82,783 82,783 82,784 118,567,099 98,053,205 80,587,970
Town of Carlisle 6,741 6,741 6,741 6,741 9,654,978 7,984 515 6,562,318
Town of Chelmsford 74,380 74,380 74,380 74,379 106,530,931 88,099 468 72,407,198
Town of Dracut, . . 4117 4117 4117 41118 58,890,878 48,701,871 40,027,093
Town of Dunstable. 1,849 1,849 1,849 1,850 2,648,535 2,190,299 1,800,163
Town of Graton... ... F— S B 16,460 16,460 16,460 16,459 23,574,631 19,495,870 16,023,262
Town of Holliston FR FR - 17,920 17,920 17,920 17,920 25,666,106 21,225487 17,444,801
Town of Hopkinton... 14,208 14,208 14,208 14,208 20,349,657 16,828,857 13,831,304
Town of Hudson - FR FR . 44,540 44,540 44,540 44,539 63,792,335 52,755,296 43,358,527
Town of Lincoln 18,354 18,354 18,354 18,354 26,287,533 21,739,395 17,867,174
Town of Littleton... .. R - e - 16,099 16,099 16,059 16,060 23,001,141 19,021,595 15633471
Town of North Reading 34,950 34,950 34,950 34,951 50,057,749 41,397,005 34,023,370
Town of Pepperell 9,777 9,777 9,777 9,776 14,002,890 11,580,175 9,517,518
Town of Sherborn 7,990 7,990 7,990 7,992 11,444,302 9,464,261 7,778.491
Town of Shirey 7218 7218 7218 7,219 10,338,273 8,549,600 7,026,742
Town of Stow... S S . . 7.193 7193 7,193 7191 10,301,565 8,519,238 7,001,792
Town of Sudbury. 41,062 41,062 41,062 41,061 58,811,040 48,635,848 39,972,829
Town of Tewkshbury. e R R 68,440 68,440 68,440 68,441 98,024,080 51,064 434 66,625,242
TOWN OF TOWNSENG. . .o e s s s e e s 5,693 5,693 5693 5,692 8,153480 6,742,808 5541777
Town of Tyngshorough... ... 13,799 13,799 13,799 13,798 19,763,239 16,343,894 13.432,725
Town of Wayland B - e 41,657 41,657 41,657 41,658 59,664,092 49,341,309 40,552,633
Town of Westford. 36,302 36,302 36,302 36,300 51,993,166 42,997 563 35,338,840
Town of Weston S S . . . . 46,383 46,383 46,383 46,384 66,432,910 54,939,016 45,153,279
Town of Wilmington 58,929 58,929 58,929 58,929 84,401,696 69,798,925 57,366,347
Acton-Boxborough Regional School District 18,390 18,390 18,390 18,389 26,338,942 21,781,913 17,902,115
Acton Water Supply. 2,163 2,163 2,163 2,163 3,098,100 2,562,079 2,105,724
Bedford Housing Authority. 206 206 206 205 294,626 243,648 200,252
Billerica Housing Authority. 855 855 855 854 1,224,159 1,012,365 832,039
Chelmsford Housing Authority. . . 846 846 846 846 1,211,710 1,002,070 823,578
Chelmsford Water District... F [ R 1,778 1778 1,778 1,779 2,546,996 2,106,325 1,731,148
Dracut Housing Authority. PR R . 1446 1446 1446 1448 2,071,679 1,713,245 1,408,081
Dracut Water Supply...... ... FR FR . 1,934 1,934 1,934 1,935 2,770,383 2,291,065 1,882,981
East Chelmsford Water District... - - S 21 21 21 213 302,906 250,496 205,880
East Middiesex Mosquito Control......... FR FR - 341 341 34 341 488,568 404,042 332,07
Greater Lowell Regional Vocational Technical School District 11,782 11,782 11,782 11,783 16,875,191 13,955,534 11,469,770
Groton-Dunstable Regional School District. 6411 6411 6411 6412 9,182,389 7,593,692 6,241,108
Hudson Housing Authority. 1,123 1,123 1123 1,122 1,608,151 1,329,916 1,093,032
Lincoln-Sudbury Regional School District. 6,271 6,271 6,271 6,271 8,981,647 7427692 6,104,668
Nashoba Valley Technical High School District 2,583 2,583 2,583 2,585 3,700,091 3,089,922 2,514,887
North Chelmsford VWater District. 528 528 528 528 756,131 625,314 513,929
North Middlesex Regional School District. . . - . 8,533 8,533 8,533 8,533 12,221,482 10,106,977 8,306,726
Shawsheen Valley Regional Vocational School... ER ER 5,899 5,859 5,859 5,861 8,392,280 6,940,284 5,704,085
South Middlesex Regional Vocational Technical School 5,095 5,095 5,095 5,096 7,297,799 6,035,168 4,960,186
Sudbury Water District. FR FR R R 1,125 1,125 1,125 1,124 1,610,809 1,332,112 1,094,839
Tewkshury Housing Authority. SR S S 988 988 988 988 1,415,007 1,170,186 961,755
Wayland Housing Authority..... ... FR FR e 328 328 328 327 469,509 388,273 319,117
Hopkinton Housing Authority. 330 330 330 330 472618 390,851 321,230
Sudbury Housing Authority. 193 193 193 192 275,944 228,202 187,555
‘Wilmington Housing Authority. 214 214 214 216 307,133 253,992 208,753
Acton Housing Authority 636 636 636 636 910,939 753,333 619,149
Burlington Housing Authority. R 49 49 49 49 70,047 57,928 47,609
Ayer Housing Authority. 333 333 333 332 476,700 394,227 324,005
Holliston Housing Authority... ... 158 158 158 158 226,119 186,991 153,689
Littleton Housing Authority. 299 299 299 299 428,298 354,194 291,107
‘Westford Housing Authority... . FR . 328 328 328 327 469 466 388,239 319,088
Shirley Water District... FR FR e 268 268 268 269 384,152 317,690 261,101
Tyngshorough Housing Authority. 327 327 327 327 468435 387,394 318,387
Pepperell Housing Authority, e e e e 76 76 76 77 109,268 90,362 74,268
Groton Housing Authority. 7 7 7 6 9,689 8,010 6,586
Tyngshorough Water District. 276 276 276 274 394,684 326,402 268,260
North Reading Housing Authority. 64 64 64 66 92,228 76,277 62,686
‘West Groton Water. 9 9 9 9 12,725 10,524 8,649
Ayer-Shirley Regional School District...... . . . . . 3,642 3,642 3,642 3,642 5,216,260 4,313,770 3,545 400

Total for All Entities $ 1014234 § 1014234 & 1014234 $ 1014235 $ 1452645252 $ 1201315715 $__ 987.337.404
== —

See notes to schedule of employer allocations and schedule of pension amounts by employer.
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Schedule of Contributions

Contribution Contributions
in Relation to as a Percentage
Statutory the Statutory Contribution Covered of Covered
Required Required Deficiency/ Employer Employee
Contribution Contribution (Excess’ Payroll Payroll
$ 307873 $ (307,873) $ - $ 1,409,549 21.84%
- - - - NA
- - - - NA
2,512,579 (2,512,579) - 12,546,476 20.03%
150,378 (150,378) - 890,708 16.88%
2,206,657 (2,233,252) (26,595) 11,227,098 19.89%
1,344,155 (1,344,155) - 5,183,887 25.93%
3,372,935 (3.372,939) - 16,210,255 2081%
8,541,268 (8.541,268) - 30,175,213 28.31%
545,780 (546,780) - 2,762,496 19.61%
7,511,305 (7,611,305) - 29,210,227 25.71%
726,609 (726,609) - 4,542,103 16.00%
6,483,706 (6,483,706) - 23,136,579 28.02%
3,864,705 (3,864,705) - 14,022,321 27.56%
198,716 (198,716) - 1,061,161 18.73%
1,560,704 (1,560,704) - 6,626,697 23.55%
1,909,829 (1.946,929) (37,100) 9,798,713 19.87%
1,812,062 (1,812,062) - 12,044 656 15.04%
4,153 464 (4,153 464) - 20,202,237 20.56%
1,622,193 (1,622,193) - 9,225,968 17.58%
1711410 (1.711.410) - 10,367,883 16.51%
3,126,208 (3,126,208) - 12,101,624 25.83%
967,605 (967,6035) - 4,287 483 22.57%
700,612 (706,278) (5,666) 3,785,488 18.66%
649,803 (649,803) - 1,939,960 33.50%
685,927 (685,927) - 3,075 468 22.30%
3,458,181 (3.458,181) - 14,294,094 24.19%
6,304,010 (6,304,010) - 18,938,690 33.29%
673,724 (673,724) - 2,883402 23.37%
1,399,358 (1,399,358) - 7154125 19.56%
3,740 468 (3,740,468) - 17,400,877 21.50%
3,808,963 (3,808,963) - 21,791,477 17.48%
4,139,185 (4,139,155) - 18,621,858 22.23%
4,952,939 (4,952,939) - 20,291,188 24.41%
1,756,208 (1,756,208) - 12,401,710 14.16%
133,367 (133,367) - 974,755 13.68%
23,693 (23,693) - 129,557 18.29%
86,316 (86,316) - 296,957 29.07%
81,762 (81,762) - 1,316,791 6.21%
243,247 (743,247) (500,000) 1,175,508 63.23%
99,462 (99.462) - 350,319 28.39%
128,920 (128,920) - 606,983 21.24%
19,234 (19,234) - 183,717 10.47%
39,179 (39.179) - 393,379 11.09%
1,067,953 (1,067,953) - 4,910,870 21.75%
684,179 (684,179) - 4,506,491 15.18%
65,711 (65,711) - 272,389 24.12%
523,265 (523,265) - 2,721,134 19.23%
183,580 (183,580) - 784,836 23.39%
37,663 (37,663) - 482,919 7.80%
759,662 (759,662) - 4,798,208 15.83%
448 563 (448,563) - 2,606,516 17.21%
458,947 (458,947) - 2,235,967 20.53%
85,316 (85,316) - 774,283 11.02%
80,757 (80,757) - 342,718 23.96%
34,540 (34,540) - 250,959 13.76%
25,627 (25,627) - 171,221 14.97%
28,129 (28,129) - 94,127 29.88%
21919 (21,919) - 116,036 18.89%
60,393 (60,393) - 331,278 18.23%
21,640 (21,640) - 249,747 8.66%
33,261 (33,261) - 161,812 20.56%
15433 (15.433) - 134,701 11.46%
25,490 (25.490) - 36,089 70.63%
31,870 (31,870) - 192,960 16.52%
17,261 (17.261) - 191,365 9.02%
25,001 (25,001) - 132,588 18.86%
7,350 (7,350) - 71,176 10.33%
2770 (2,770) - 25,933 10.68%
19,809 (19,809) - 178,260 1.11%
9,611 (14,453) (4,842) 80,892 17.87%
6,883 (6,883) - 174 460 3.95%
289491 (289.491) - 3,703,242 7.82%
$ 92826743 $ (93400.946) § (574.203) $ 415752810 22.47%
(Concluded)
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Notes to Schedule of Employer Allocations
and Schedule of Pension Amounts by Emplover Year Ended December 31, 2014

NOTE | — Schedule of Employer Allocations

Governmental Accounting Standards Board (GASB) Statement #68 requires employers participating in a cost-
sharing pension plan to recognize pension liabilities as employees provide services to the government and earn
their pension benefits. For the first time, employers participating in cost-sharing plans are required to recognize
their proportionate share of the plan’s collective pension amounts for all benefits provided through the plan
including the net pension liability, deferred outflows of resources, deferred inflows of resources, pension expense,
and contributions.

GASB Statement #68 requires the allocation of the collective pension amounts be consistent with the manner in
which contributions to the plan are determined. As permissible under GASB Statement #68, The Schedule of
Employer Allocations is used to demonstrate the allocation of Middlesex County Retirement System’s collective
pension amounts.

Massachusetts General Law (MGL) Chapter 32 Section 22 Paragraph 7¢ dictates that Massachusetts cost
sharing defined benefit pension plans allocate the annual required pension fund appropriation to employer units
based on their proportionate share of the aggregate of the annual rates of regular compensation of all members in
service of the system. The Public Employee Retirement Administration Commission (PERAC) approves each
system’s proportionate share of the annual required contribution. PERAC can accept alternative allocation
methodologies and as such the System has elected to use an actuarial based allocation methodology.
Accordingly, the each member unit's proportionate share of the net pension liability has been calculated based on
each member unit’s actual current employees, retirees, inactive participants, and actual share of net position as of
December 31, 2014.

The County of Middlesex was abolished on July 11, 1997, pursuant to Chapter 48 of the Acts of 1997. This Act
required that active employees of Middlesex County and Hospital be transferred to the Commonwealth. The
legislation required that County and Hospital retirees and beneficiaries remain with the County Retirement
System. The Commonwealth provided a mechanism, in the legislation, that fully funded the actuarially
determined liability of those retirees. At December 31, 2014, the remaining liabilities for Middlesex County and
the Middlesex Hospital retirees and beneficiaries were actuarially determined and are separately identified in the
System’s funding schedule. No assets have been allocated to cover the remaining liability and therefore the
liability has been allocated to the remaining member units.

The current employees, retirees, beneficiaries and inactive participants of the Middlesex County Retirement
System have been identified and their total pension liability has been actuarially determined. For transparency
purposes, the System has historically paid a contribution as an employer to itself. However with the
implementation of GASB 67 & 68 the net pension liability is allocated to each member unit.

When a member unit accepts an Early Retirement Incentive Program (E.R.I. or ERIP), PERAC completes an
analysis of the costs and liabilities attributable to the additional benefits payable in accordance with the ERIP.

The accrued liability for the members who accept the ERIP as retirees including the ERIP less the accrued liability
for the members as active employees excluding the ERIP represents the increase in accrued liability due to the
ERIP. The net increase is amortized for each member unit accepting the ERIP, and is separately identified in the
system’s funding schedule. The 2002 ERIP amortization is straight line ending in fiscal 2019. The 2003 ERIP
amortization is straight line ending in fiscal 2020. The 2010 ERIP amortization is straight line ending in fiscal
2022.
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Notes to Schedule of Employer Allocations
and Schedule of Pension Amounts by Emplover Year Ended December 31, 2014

NOTE Il — Schedule of Pension Amounts by Employer

The Schedule of Pension Amounts by Employer presents the net pension liability, the various categories of
deferred outflows of resources and deferred inflows of resources, covered payroll, pension expense, and
contributions for all participating employers including differences between expected and actual economic
experience; differences between projected and actual investment earnings, net; and changes of assumptions.
Since the system performs an actuarial valuation bi-annually, there are not reported differences between
expected and actual experience or a change of assumptions as of December 31, 2014. Additionally, the changes
in proportion and differences between employer contributions and proportionate share of contributions are not
presented in the initial year of reporting in accordance with GASB Statements 67, 68 and 71.
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Thomas F. Gibson, Esq., Chairperson
Middlesex County Retirement Board
P.O. Box 160 :

25 Linnell Circle

Billerica, MA 01865

' REFERENCE: Report of the Examination of the Middlesex County Retirement Board for the
five-year period from January 1, 2014 through December 31, 2018.

Dear Chairperson Gibson:

The Public Employee Retirement Administration Commission has completed a follow-up review
of the finding and recommendation contained in its audit report of the Middlesex County
Retirement Board for the period referenced above. We conduct these visits as a regular part of
the oversight process to ensure the'timely implementation of the recommendation contained in
that report. The examination also addressed the other matters dlscussed at the completlon of
the audit. The results are as follows:

The Audit Report cited a finding that the board debit card was used for expenses not .
_directly related to board travel.

Follow-up Result: The Board has a new PERAC-approved regulation which allows for non-
travel use of the debit card. The debit card usage for several months was reviewed for compliance
with both this new regulation and 840 CMR 2. I I. All charges made were acceptable. This issue
is resolved.

The additional matters discussed have been reviewed and have been resolved.

The Commission wishes to acknowledge the effort demonsgragéd by the staff of the Middlesex
nt examination of the system.

Exgcutive Director

FIVE MIDDLESEX AVENUE, SUITE 304 | SOMERVILLE, MA 02145 _&W 3
PH 617 666 4446 | FAX 617 628 4002 | TTY 617 591 8917 | WWW.MASS.GOV/PERAC

JWP/tal
cc: Middlesex County Retirement Board Members
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