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ACTUARY’'S LETTER TO THE BOARD OF TRUSTEES

R Retirem_ent P: 800.521.0498 | F:763.432.5842 | www.grsconsulting.com
Consulting

November 16, 2017

Board of Trustees

Houston Municipal Employees Pension System
1201 Louisiana Suite 900

Houston, TX 77002

Subject: Actuarial Valuation as of July 1, 2017 with RSVS

Dear Members of the Board:

This actuarial valuation, which includes the Risk Sharing Valuation Study (RSVS, or sometimes referred to
as the actuarial valuation or valuation in the report) describes the current actuarial condition of the Houston
Municipal Employees Pension System (HMEPS), determines the City Contribution Rate, and analyzes
changes in this contribution rate. The results presented herein may not be applicable for other purposes.
Valuations are prepared annually, as of July 1, the first day of the HMEPS plan year. This report was prepared
at the request of the Board and is intended for use by the HMEPS staff and those designated or approved
by the Board. This report may be provided to parties other than HMEPS staff only in its entirety and only
with the permission of the Board, or as required by law.

Based on the changes to the HMEPS statute (revised statute), the employer contribution is now comprised
of two pieces. The first piece is the amortization of the Legacy Liability as of July 1, 2016 determined as part
of the July 1, 2016 Initial Risk Sharing Valuation Study (Initial RSVS). The Legacy Liability is amortized over a
30-year period beginning on July 1, 2017. These amortization payments are fixed and grow at the assumed
payroll growth rate of 2.75%. The second part of the contribution is the City Contribution Rate determined
by the valuation. The City Contribution Rate becomes effective twelve months after the valuation date, i.e.,
the rate determined by this July 1, 2017 actuarial valuation will be used by the Board when establishing the
City Contribution Rate for the year beginning July 1, 2018 and ending June 30, 2019.

The contribution rate for fiscal year 2017 was established under the Amended and Restated Meet & Confer
Agreement (ARM&CA) between the Board and the City of Houston. The City contributed 29.36% of payroll
in fiscal year 2017.

Based on the revised statute, the estimated City contribution rate for FY 2019 is 8.27% of pay, which is
estimated to be $52.8 million based on an estimated payroll of $638.6 million.

FINANCING OBJECTIVES AND FUNDING POLICY

The Legacy Liability as of July 1, 2016 is established as part of the Initial RSVS. As specified by statute,
the Legacy Liability is amortized over 30 years beginning on July 1, 2017. The Legacy Liability payments
are fixed payments that grow at 2.75% per year. The City contribution amount for FY 2019 for the Legacy
Liability amortization payment as determined in the Initial RSVS is $127.4 million.

Each future valuation will establish either a liability gain layer or a liability loss layer. These layers will
represent unexpected increases/decreases in the unfunded actuarial accrued liability (after subtracting
out any remaining Legacy Liability or any remaining prior years’ liability layers). Liability loss bases will be
amortized over a 30-year period beginning one year after the valuation date.

Liability gain bases will be amortized over the same period as the largest liability loss base, or 30 years
if there is no liability loss base. All bases are amortized using a level percentage of payroll amortization
method. This year a liability gain layer of $389 thousand is being established. It will be amortized over the
same remaining amortization period as the Legacy liability (twenty-nine years).
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ACTUARY’S LETTER TO THE BOARD OF TRUSTEES

The contribution rate and liabilities are computed using the Entry Age Normal actuarial cost method. The
employer contribution is the sum of two pieces: the Legacy Liability amortization payment (City Contribution
Amount), and the City Contribution Rate. The City Contribution Rate is comprised of two pieces: (i) the
employer normal cost rate and (ii) the amortization of the liability gain/loss layers. Both the normal cost rate
and the amortization of the liability gain/loss layers are determined as a level percentage of pay. Except as
discussed above, each liability gain/loss layer is amortized over a 30-year period beginning one year after
the valuation date for which the layer was established. The amortization rate is adjusted for the one-year
deferral in contribution rates.

PROGRESS TOWARD REALIZATION OF FINANCING OBJECTIVES

The funded ratio (the ratio of the actuarial value of assets to the actuarial accrued liability) is a standard
measure of a plan’s funded status. In the absence of benefit improvements, it should increase over time,
until it reaches 100%. The funded ratio as of July 1, 2017 is 56.4%. This is an increase from the 55.5% funded
ratio from the prior year’s valuation. The funded ratio includes recognition of $250 million in Pension
Obligation Bonds proceeds as a receivable. These proceeds are expected to be received by December
31, 2017. The funded status alone is not appropriate for assessing the need for or the amount of future
contributions and is not appropriate for assessing the sufficiency of plan assets to cover the estimated cost
of settling the plan’s benefit obligations.

The calculated City Contribution Rate for FY 2019 is 8.27% which is equal to the Corridor Midpoint. Therefore,
the City will contribute the calculated City Contribution Rate in FY 2019. This rate is ten basis points greater
than the prior year rate which was anticipated as established in the Initial RSVS. Please see Table 6 for
a detailed analysis of the change in the calculated employer contribution rate from the prior year to this
year. This rate does not include the separate contribution for the Legacy Liability amortization payment
discussed above.

PLAN EXPERIENCE

As part of each valuation, we examine the System’s experience relative to the assumptions. The aggregate
results of these analyses are disclosed in Tables 5 & 6. This past fiscal year the System had an experience
liability loss of approximately $24.9 million and an experience gain on the actuarial value of assets of
approximately $25.5 million. The gain on the actuarial value of assets was due to the partial recognition
of this year’s investment performance. The liability loss was primarily due to the cost of living adjustment
(COLA) being higher than assumed (2% versus the 1% assumption). This was also primarily due to this year’s
investment performance, which increased the 5-year average return on the market value of assets (the
basis for the determination of the COLA).

Benefit provisions

The benefit provisions reflected in this valuation are those in effect following the passage and signing into
law of SB 2190. These changes were reflected in the prior valuation and there have been no changes to
the benefit provisions since the prior valuation. However, as a reminder we have listed the primary changes
below:

« Modification of cost-of-living adjustment (COLA) to be 50% of the five-year average on investments
less 5%, e.qg. if five-year average is 7.0% the COLA is 1% [(7%-5%) x 50%], but not more than 2% or less
than 0%

- Increases in the member contribution rates to 8.0%, 4.0% and 3.0% respectively for Groups A, B and
D (the rate increases for Groups A and B are phased-in over a two year period)

« One third of the Group D 3.0% contribution (or 1.0%) will be a contribution to a notional cash-balance
account

« Group D members receive a COLA (except those who terminated prior to the effective date of the
2017 legislation)

. Deferred Retirement Option Plan accounts and cash-balance accounts will be credited with half of
the five-year average of the investment returns, but not more than 7.5% or less than 2.5%
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ACTUARY’'S LETTER TO THE BOARD OF TRUSTEES

« Survivor benefits were decreased from 100% to 80% or 50%, depending on date of termination of
employment and marital status at termination of employment

The benefit provisions are summarized in Appendix B.

Assumptions and methods

Except as noted below, the actuarial assumptions and methods are set by the Board of Trustees, based
upon recommendations made by the plan’s actuary. Except as noted below, the current assumptions were
adopted by the Board in 2016 following a regularly scheduled experience study. The rationale for the
current assumptions is included in that report, dated February 25, 2016.

As part of the legislation enacting the benefit changes, the investment return assumption (7.0%) was set
into the revised statute (Article 6243h, Vernon’s Texas Civil Statutes). This assumption is now considered
a prescribed assumption under the actuarial standards of practice. With the lowering of the investment
return assumption from 8.0% to 7.0% we believed it was appropriate to make changes to other economic
assumptions that are correlated with the investment return assumption. In particular, the inflation assumption
was decreased from 2.50% to 2.25% and corresponding decreases in the salary increase assumptions
and payroll growth assumptions were also made. These changes were all reflected in the prior actuarial
valuation. There have been no changes to the actuarial assumptions since the prior valuation.

The actuarial assumptions represent estimates of future experience and are not market measures. The
results of the actuarial valuation are dependent on the actuarial assumptions used. Actual results (and future
measures) can and almost certainly will differ, as actual experience deviates from the assumptions. Even
seemingly minor changes in the assumptions can materially change the liabilities, calculated contribution
rates and funding periods. The actuarial calculations are intended to provide information for rational
decision making.

This report does not include a more robust assessment of the risks of future experience not meeting the
actuarial assumptions. Additional assessment of risks was outside the scope of this assignment.

All assumptions and methods are described in Appendix A.

GASB 67

The System was required to begin complying with Governmental Accounting Standards Board Statement
No. 67 with the fiscal year ending June 30, 2014. The GASB No. 67 information for the fiscal year ending
June 30, 2017 was provided to HMEPS in a separate report dated September 29, 2017 and is not contained
in this report.

Data

Member data for retired, active and inactive members was supplied as of July 1, 2017 by the HMEPS staff.
We did not audit this data, but we did apply a number of tests to the data, and we concluded that it was
reasonable and consistent with the prior year’s data.

Asset information as of July 1, 2017 was taken from the audited Financial Statements for the Year Ended
June 30, 2017.

Certification

We were asked to determine if an unanticipated actuarial cost occurred in the administration of the
Deferred Retirement Option Plan (DROP). It is our opinion that the administration of the DROP had no
material unanticipated actuarial costs during the prior fiscal year.

All of the tables contained in this actuarial valuation report were prepared by Gabriel, Roeder, Smith &
Company. The trend data schedules shown in the Notes section of the HMEPS Financial Statements are
based on our valuation reports, but were prepared by HMEPS staff. We certify that the information presented
herein is accurate and fairly portrays the actuarial position of HMEPS as of July 1, 2017.
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ACTUARY’S LETTER TO THE BOARD OF TRUSTEES

All of our work conforms with generally accepted actuarial principles and practices, and the Actuarial
Standards of Practice issued by the Actuarial Standards Board. In our opinion, our calculations also comply
with the requirements of state law and, where applicable, the Internal Revenue Code, ERISA, and the
Statements of the Governmental Accounting Standards Board. The undersigned are independent actuaries
and consultants. Mr. Newton is an Enrolled Actuary and also a Member of the American Academy of Actuaries,
and meets the Qualification Standards of the American Academy of Actuaries. Both of the undersigned are
experienced in performing valuations for large public retirement systems.

Sincerely,

Gabriel, Roeder, Smith & Company

G

Joseph P. Newton, FSA, EA, MAAA
Pension Market Leader and Actuary

S WAk

Lewis Ward
Consultant
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RISK SHARING VALUATION STUDY

RSVS Discussion

The purpose of the Risk Sharing Valuation Study (RSVS) is to determine the City Contribution Rate for the
fiscal year beginning one year after the valuation date.

The first exhibit in this section shows the RSVS Corridor which was created from the Initial RSVS. Column 3
shows the Corridor Midpoint for each fiscal year. Columns 2 and 4 show the Corridor Minimum and Corridor
Maximum respectively. Column 5 shows the actual City Contribution Rate for the fiscal year. As shown on
the table the actual City Contribution Rate for FY 2019 is 8.27% of pay.

The next exhibit shows the individual pieces and total calculated City Contribution Rate. As shown on the
table the calculated City Contribution Rate from this valuation is 8.27% of pay. Because this is equal to the
Corridor Midpoint, the actual City Contribution Rate will be the calculated City Contribution Rate of 8.27%
of pay.

The third exhibit shows the Liability Gain/Loss Layers established by each RSVS. Columns 2 and 3 show
the original liability layer and any remaining liability layer respectively. Column 4 is the payment on that
particular layer for the fiscal year beginning one year after the valuation date. The payment is determined
using a level percentage of payroll and the remaining amortization period as shown in column 5. The
payments reflect the one year delay between the determination of the payment and the beginning of
the fiscal year in which the payment is made. The dollar amounts of the payments are summed and then
converted to a percentage of payroll based on the projected payroll for the fiscal year beginning one
year after the valuation date. While there is a liability gain layer being amortized for this valuation, the
amortization payment is less than 1 basis point and rounded to zero.

The next exhibit is the Legacy Liability schedule. This table shows the amortization schedule of the Legacy
Liability for each of the 30 years over which it is scheduled to be paid. Column 2 shows the remaining
Legacy Liability as of that measurement date while Column 3 shows the payment on the Legacy Liability for
the fiscal year beginning one year after the valuation date.

The unfunded actuarial accrued liability is equal to the sum of the Remaining Layer column on the Liability
Gain/Loss Layers exhibit and the Remaining Legacy Liability column as of the valuation date.
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Risk Sharing Valuation - Corridor

RISK SHARING VALUATION STUDY

Actual City
Fiscal Year Corridor Corridor Corridor Contribution
Ending Minimum Midpoint Maximum Rate
M (2) ®) (4) ()
June 30,2018 3.17% 8.17% 13.17% 8.17%
June 30, 2019 3.27% 8.27% 13.27% 8.27%
June 30, 2020 3.32% 8.32% 13.32%
June 30, 2021 3.36% 8.36% 13.36%
June 30, 2022 3.41% 8.41% 13.41%
June 30, 2023 3.44% 8.44% 13.44%
June 30, 2024 3.48% 8.48% 13.48%
June 30, 2025 3.561% 8.561% 13.51%
June 30, 2026 3.564% 8.564% 13.54%
June 30, 2027 3.57% 8.57% 13.57%
June 30, 2028 3.59% 8.569% 13.59%
June 30, 2029 3.61% 8.61% 13.61%
June 30, 2030 3.63% 8.63% 13.63%
June 30, 2031 3.65% 8.65% 13.65%
June 30, 2032 3.67% 8.67% 13.67%
June 30, 2033 3.69% 8.69% 13.69%
June 30, 2034 3.70% 8.70% 13.70%
June 30, 2035 3.71% 8.71% 13.71%
June 30, 2036 3.72% 8.72% 13.72%
June 30, 2037 3.73% 8.73% 13.73%
June 30, 2038 3.74% 8.74% 13.74%
June 30, 2039 3.74% 8.74% 13.74%
June 30, 2040 3.75% 8.75% 13.75%
June 30, 2041 3.76% 8.76% 13.76%
June 30, 2042 3.77% 8.77% 13.77%
June 30, 2043 3.78% 8.78% 13.78%
June 30, 2044 3.79% 8.79% 13.79%
June 30, 2045 3.79% 8.79% 13.79%
June 30, 2046 3.80% 8.80% 13.80%
June 30, 2047 3.81% 8.81% 13.81%

HMEPS Comprehensive Annual Financial Report 2018
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RISK SHARING VALUATION STUDY

Risk Sharing Valuation - Calculated City Contribution Rate

Calculated City

Fiscal Year Employer Amortization Contribution
Ending Normal Cost Payment Rate
M (2) 3) (4)
June 30,2018 817% 0.00% 8.17%
June 30,2019 8.27% 0.00% 8.27%

Retirement
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RISK SHARING VALUATION STUDY

Risk Sharing Valuation - Liability (Gain)/Loss Layers

Remaining Year's Remaining
Valuation Year Base Established Original Layer Layer Payment' Payments
(M (2) ®) (4) ()
July 71,2017 S (388,530) S (388,530) S 24,708 29
Total S (388,5630) $ 24,708
Projected Payroll for Fiscal Year +1 S 638,621,956
Amortization Payments as % of Projected Pay 0.00%
Single Equivalent Amortization Period from the Valuation Date? 30.0

1. This is the payment to be made for the fiscal year beginning one year after the valuation date.
2. The single equivalent amortization period includes all liability layers including the Legacy Liability.

HMEPS Comprehensive Annual Financial Report 2018 b
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RISK SHARING VALUATION STUDY

Risk Sharing Valuation - Legacy Liability

Remaining Legacy

Current Year's

Fiscal Year End Liability Payment'
M (2) ®)

June 30,2016 2,109,103,348 Determined by M&C
June 30,2017 2,123,880,499 S 124,030,357
June 30,2018 2,144,254135 127,441,192
June 30,2019 2,162,5625,731 130,945,824
June 30, 2020 2,178,451,118 134,546,835
June 30, 2021 2,191,766,369 138,246,872
June 30, 2022 2,202,186,338 142,048,661
June 30, 2023 2,209,403,104 145,955,000
June 30, 2024 2,213,084,295 149,968,762
June 30, 2025 2,212,871,302 154,092,903
June 30, 2026 2,208,377,355 158,330,458
June 30, 2027 2,199,185,471 162,684,546
June 30, 2028 2,184,846,251 167,158,371
June 30, 2029 2,164,875,526 171,755,226
June 30, 2030 2,138,751,826 176,478,494
June 30, 2031 2,105913,679 181,331,653
June 30, 2032 2,065,756,717 186,318,273
June 30, 2033 2,017,630,566 191,442,026
June 30, 2034 1,960,835,534 196,706,682
June 30, 2035 1,894,619,048 202,116,115
June 30, 2036 1,818,171,846 207,674,309
June 30, 2037 1,730,623,900 213,385,352
June 30, 2038 1,631,040,048 219,253,449
June 30, 2039 1,518,415,320 225,282,919
June 30, 2040 1,391,669,929 231,478,199
June 30, 2041 1,249,643,912 237,843,850
June 30, 2042 1,091,091,395 244,384,556
June 30, 2043 914,674,442 251,105,131
June 30, 2044 718,956,486 258,010,622
June 30, 2045 502,395,281 265,105,812
June 30, 2046 263,335,367 272,396,221

June 30, 2047

1. Contribution amount for fiscal year that begins one year after valuation date

Retirement
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DISCUSSION

Executive Summary

ltem July 1,2017 July 1,2016
Membership
Number of:
Active members 12,066! 12,103
Retirees and beneficiaries 10,601 10,289
Inactive members 5,576 5,606
Total 28,243 27,998
Covered payroll (annualized) 623,677 S 608,210
Calculated City Contribution rates 8.27% 8.17%?
Assets
Market value 2,602,665 S 2,400,023
Actuarial value 2,742,5394 2,625,896°
Estimation of return on market value 12.4% 1.2%
Estimation of return on actuarial value 8.1% -3.8%
Employer contribution 182,657 S 159,959
Member contribution 15,902 S 15,874
Ratio of actuarial value to market value 105.4% 109.4%
External cash flow as % of market value assets -3.4% -3.6%
Actuarial Information
Unfunded actuarial accrued liability (UAAL) 2,123,492 S  2109,103
GASB funded ratio 56.4% 55.5%
Employer normal cost % 8.27% 8.17%
Amortization rate® 0.00% 0.00%
Calculated City Contribution Rate 8.27% 8.17%
Estimated Total City Contribution for Fiscal Year 2019 2018
Estimated City Contribution Rate Payment 52,814,036 S 51,624,205
Legacy Liability Payment (City Contribution Amount) 127,441,192 § 124,030,357
Total 180,255,228 S 175,554,562

Note: Dollar amounts in $000, unless otherwise noted

1. Counts include an additional 1770 Group D members .

2. This rate is the City Contribution Rate determined in accordance with the State statute.

3. AVA was marked to market with a receivable of $250 million in POB proceeds discounted from December 31, 2017,

4. AVA includes a receivable of $250 million in POB proceeds discounted from December 31, 2017,
5. See Risk Sharing Valuation - Liability (Gain)/Loss Layers table for determination of rate.

” ‘GR Convulting
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DISCUSSION

Contribution Requirements

¢ The Executive Summary shows the estimated City contribution for fiscal year 2019
. Comprised of the known Legacy Liability payment (City Contribution Amount) of $127.4 million, and
. City Contribution Rate times estimated payroll of $638.6 million = $52.8 million

¢ The calculated City Contribution Rates shown on the Executive Summary are calculated rates for the
twelve-month period beginning one year after the valuation date, based on statute

¢ Table 6 reconciles the calculated City Contribution Rates from the prior valuation to the current
valuation

* Legacy Liability is $2,124 million as of July 1, 2017
. Reflects $250 million receivable for Pension Obligation Bonds proceeds to be received by December
31, 2017

« Schedule of Legacy Liability contribution amounts shown in RSVS section

Amortization of liability gain/loss layers are as follows
. Liability loss layers are amortized over a 30-year funding period beginning one year after the
valuation date using level percentage of payroll amortization based on 2.75% payroll growth rate

- Liability gain layers are amortized over the remaining period of the largest liability loss layer (if no
loss layer exists then over a 30-year funding period beginning one year after the valuation date)
using level percentage of payroll amortization based on 2.75% payroll growth rate

« Amortization payment for layers is the sum of all payments divided by the projected payroll for the
fiscal year beginning one year after the valuation date

« No future growth in the number of active members is taken into account

Retirement
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DISCUSSION

Calculation of Contribution Rates

The funds available to pay benefits come from two sources, contributions and investment income on those
contributions (the majority of the funds available to pay benefits come from investment income). HMEPS
receives contributions from two sources, employer contributions and member contributions.

The employer contribution is comprised of two pieces. The first piece is a fixed dollar amount to amortize
the Legacy Liability as of July 1, 2016 over a 30-year beginning on July 1, 2017. The second piece is the City
Contribution Rate.

As shown in Table 1, the Calculated City Contribution Rate has two components:

« The employer normal cost percentage (NC%)
« The amortization percentage (Liability Layers%)

The NC% is the theoretical amount which would be required to pay the members’ benefits, based on the
plan provisions for new employees, if this amount had been contributed from each member’s entry date
and if the fund’s experience exactly followed the actuarial assumptions. This is the amount it should cost to
provide the benefits for an average new member. The employer NC% includes a provision for administrative
expenses and is net of member contributions. The NC% is shown in Table 4.

The actuarial accrued liability (AAL) is the difference between (i) the actuarial present value of all future
benefits for all current participants of the fund, including active, inactive and retired members, and (ii) the
actuarial present value of future normal costs. Thus the AAL represents the liability associated with past
years. The unfunded actuarial accrued liability (UAAL) is the difference between the AAL and the actuarial
value of assets (AVA). It is the shortfall/excess between the liability associated with prior years (the AAL) and
the assets actually accumulated (the AVA). This shortfall/excess can arise from several sources, including
actuarial gains and losses which are caused by differences between actual experience and the plan’s
assumptions, changes to the plan’s actuarial assumptions, and amendments to the benefit provisions.

As of July 1, 2016, the UAAL was partitioned off into the Legacy Liability which has its own amortization
schedule. For all valuations after July 1, 2016, any unexpected gains or losses will be set up as new liability
gain/loss layers. These layers will be amortized over 30 years (see previous discussion for liability gain
layers) using level percentage of payroll amortization beginning on the July 1st one year after the valuation
date the layer is determined. The sum of any such layers’ payments will be aggregated and converted
to a percentage of projected payroll for the fiscal year beginning one year after the valuation date. This
percentage is the Liability Layers’ %.

In addition to these two pieces, the City Contribution Rate also includes a provision for administrative
expenses which is equal to 1.25% of payroll as of July 1, 2017. The maximum addition to the City Contribution
Rate for administrative expenses is 1.25%, unless the City agrees to a higher rate.

If the addition to the City Contribution Rate for administrative expensesis capped at1.25%, then administrative
expenses in excess of 1.25% of payroll (if any) will become part of the next year’s liability gain/loss layer.

The calculated City Contribution Rate necessary to meet the funding policy specified by statute for the
twelve-month period beginning July 1, 2018 is 8.27%. This is equal to the Corridor Midpoint, hence, the City
Contribution Rate will equal the calculated City Contribution Rate of 8.27% of projected payroll. Therefore,
the FY 2019 City Contribution is estimated to be approximately $180.3 million. The contribution is comprised
of the fixed Legacy Liability payment of $127.4 million and the estimated payment of $52.8 based on the
City Contribution Rate of 8.27% and a projected FY 2018 payroll of $639 million.

It is important to note that the City Contribution Rate cannot be less than the Corridor Midpoint if the funded
ratio is less than 90%.
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DISCUSSION

Financial Data and Experience

As of July 1, 2017, HMEPS has a total market value of about $2.60 billion. Financial information was gathered
from the audited financial statements as of June 30, 2017.

This report includes a number of exhibits related to plan assets. Table 8 shows how the total market
value is distributed among the various classes of investments. Current investment policy allocates 52.5%
of invested assets to equities, 15% of invested assets to fixed income, and 32.5% of invested assets to
alternative investments including real estate.

Table 9 shows a reconciliation of the market values between the beginning and end of FY2017.
As shown on Table 11, the dollar-weighted return net of investment expenses for FY2017 was 12.41%.

In determining the contribution rates and funded status of the System, an actuarial value of assets (AVA)
is used, rather than the market value of assets. This “smoothing method” is intended to help reduce the
volatility of the contribution rates from year to year. The method used to compute the AVA takes the
difference between the actual market value of assets and the expected actuarial value of assets (based on
the prior year’s assumed investment return rate), and establishes a base each year which is equal to this
difference less any unrecognized bases from prior years. If the current year’s base is of opposite sign from
the prior years’ bases then it is offset dollar for dollar against the prior years’ bases (oldest bases first) until
either the prior years’ bases or the current year’s base is reduced to zero. Any remaining bases are then
recognized over the remaining period for the base (5 less the number of years between the base year and
the valuation year) in equal dollar amounts.

However, as part of the legislation enacted by the 2017 Legislature, all prior years’ bases have been fully
recognized as of July 1, 2016. In other words, the actuarial value of assets has been “marked to market” as
of that date. Therefore, there is only one “smoothing” base included in the determination of the actuarial
value of assets in this valuation.

The development of the AVA is shown on Table 10. The AVA prior to the recognition of a receivable for
the Pension Obligation Bonds (POB) is $2.50 billion. The AVA is 96.1% of the MVA, compared to 100.0%
last year. For the Risk Sharing Valuation Study, a receivable equal to the discounted value of the POBs is
recognized in the AVA bringing the final AVA to $2.74 billion.

In addition to the market return, Table 11 also shows the return on the actuarial value of assets for HMEPS.
For FY2017, this return was 8.08%. Because this is greater than the assumed 7.0% investment return, an
actuarial gain occurred decreasing the unfunded actuarial accrued liabilities of the plan. Table 12 shows a
summary of market and actuarial return rates in recent years.
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DISCUSSION

Member Data

Member data as of July 1, 2017 was supplied electronically by HMEPS staff. While we did not audit this data,
we did perform various tests to ensure that it was internally consistent, consistent with the prior year’s data,
and was reasonable overall.

Tables 15 and 16 show the summaries of certain historical data, including membership statistics. Table 17
shows the number of members by category (active, inactive, retired, etc.). Tables 18(a-d) show the active
member statistics by Group and in total.

The number of active members decreased from 12,103 to 12,066, a 0.3% decrease. Note that the active
member count includes 170 employees of HFC, HFF and CCSI for which incomplete information has been
provided. These members are all assumed to be in Group D and to have the average group D profile.

The total annualized salaries shown on Table 2 and on the statistical tables is the amount that was supplied
by HMEPS, annualized or adjusted for number of hours reported if necessary. For the cost calculations, the
pays were adjusted in accordance with the actuarial assumptions to reflect one year’s salary increase. The
annualized salaries for active members increased 2.5% over last year.

We also show the projected payroll in Item 2 of Table 2. This is the payroll used for determining the
expected amortization payments (amortization percentage) on liability (gain)/loss layers. The projected
pay is determined by summing all pensionable pay for the just ended fiscal year for anyone who received
pensionable pay during the year (actives, terminated members, retirees, etc.) and increasing this sum by
the payroll growth rate. We believe this provides a better expectation of the upcoming year’s actual payroll
than the annualized salaries described above.

The overall trend in payroll is less significant than in prior years due to the creation of the Legacy Liability.
The payments to amortize the Legacy Liability were determined in a manner that is consistent with the
payroll growth assumption, but those payment amounts are now fixed and will be contributed whether
payroll grows slower or faster than assumed. The current and future liability gain/loss layers will be
amortized using level percentage of payroll amortization. Because the methodology used in amortizing
these layers assumes a growing payroll into the future, if the payroll does not grow at the assumed 2.75% a
year on average, the amortization payments (as a percentage of pay) will need to increase in order to keep
the contribution dollars that amortize the UAAL growing at 2.75%. However, these layers are expected to be
much smaller in magnitude than the Legacy Liability and therefore, the impact of the payroll growing slower
or faster than expected is anticipated to be much less for many years into the future.
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DISCUSSION

Benefit Provisions

SB 2190 passed by the 2017 Legislature made a few but very significant changes to the benefit provisions
of HMEPS. All of these changes were reflected in the July 1, 2016 valuation. However, the changes were
significant enough that we have shown them again in this year’s valuation as a reminder.

Prior to the legislation members hired prior to January 1, 2005 were eligible for a cost of living adjustment
(COLA) each year equal to 3% of their base benefit. Members hired on or after January 1, 2005 and prior to
January 1, 2008 were eligible for a COLA based on 2% of their base benefit. Group D members were not
eligible for any COLA. Effective with the 2018 COLA, all current and future retirees (except as noted below)
will be eligible for the same COLA. The COLA will be equal to 50% of the average five-year investment
return rates less five percentage points, with a minimum of 0% and a maximum of 2%. Group D members
who are entitled to an annuity but who terminated employment prior to the effective date of the 2017
legislation will not be eligible for any COLA.

Active members in DROP will not be eligible for a COLA on their DROP account until they have attained the
age of 62 as of January 1 of the year in which the increase is made.

The member contributions for all groups have changed. The Group A member contribution rate increased
from 5.0% of pay to 8.0% of pay. The Group B member contribution rate increased from no contributions to
4% of pay. The Group D member contribution rate increased from no contributions to 3% of pay. One-third
of the Group D member contribution rate is attributed to a notional cash balance account. The contribution
increases for Groups A and B are being phased-in over a two year period.

The interest credit rate on DROP accounts and the notional cash balance accounts will be based on 50%
of the five-year average of the rate of return on the market value of assets, but not less than 2.5% or more
than 7.5%.

Survivor benefits:

. Effective July 1, 2017, if an active Group A, Group B or Group D member with at least 5 years of
credited service dies while still in service with the City (off-duty death), the spousal survivor benefit
will be 80% of the normal accrued pension, payable immediately, provided that the spouse was
married to the participant for at least one continuous year as of the date of death. If such spouse was
married less than one continuous year as of the date of death, the survivor benefit is 50% of the
normal accrued pension.

. Effective July 1, 2017, if a Group A or Group B retiree dies, the spousal survivor benefit will be 80%
of the retirement benefit being received by the retiree at the time of death, payable immediately,
provided that the spouse was married to the retiree at the time of death and for at least one
continuous year as of the date of separation from service (the marriage requirement applies for
separations from service on or after July 1, 2017). If such spouse was married less than one continuous
year as of the date of separation from service (the marriage requirement applies for separations from
service on or after July 1, 2017), the spousal survivor benefit is 50% of the retirement benefit being
received by the retiree at the time of death.

. Effective July 1, 2017, if a Group A or Group B deferred participant (not yet receiving a pension
benefit) dies, the spousal survivor benefit is 50% of the normal accrued pension, payable at the
participant’s eligibility date. However, the surviving spouse can elect an earlier actuarially equivalent
benefit.

. Effective July 1, 2017, if an active Group A, Group B or Group D member dies from a service- related
(on-duty) death, the spousal survivor benefit is 80% of the participant’s final average salary, payable
immediately.

This valuation reflects all benefits offered to members.
There have been no changes to the benefit provisions since the prior valuation.

Appendix B of our Report includes a summary of the benefit provisions for HMEPS.
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DISCUSSION

Actuarial Methods and Assumptions

Except as noted below, the actuarial assumptions and methods are set by the Board of Trustees, based
upon recommendations made by the plan’s actuary. Except as noted below, the Board adopted the actuarial
assumptions used in this valuation in connection with an actuarial experience study performed by GRS.
Please see our report dated February 25, 2016 for a complete description of the changes in assumptions
and for the rationale behind the current assumption set. These assumptions were used beginning with the
July 1, 2015 valuation. It is anticipated that the next experience study will be conducted during the fall of
2021

As part of the legislation enacting the benefit changes, the investment return assumption (7.0%) was set into
statute (Article 6243h, Vernon’s Texas Civil Statutes). In addition the actuarial cost method was also set into
statute. This assumption and method are now considered prescribed assumptions and methods under the
actuarial standards of practice.

Liabilities are determined using the Entry Age Normal actuarial cost method. The assumed investment
return rate is 7.00%.

With the lowering of the investment return assumption from 8.0% to 7.0% we believed it was appropriate to
make changes to other economic assumptions that are correlated with the investment return assumption. In
particular, we recommended and the Board adopted a decrease in the inflation assumption from 2.50% to
2.25% and the corresponding decreases in the salary increase assumptions and payroll growth assumptions.
These changes were reflected in the July 1, 2016 actuarial valuation.

There have been no changes in the actuarial assumptions and methods since the prior valuation.

Please see Appendix A of our Report for a complete description of these assumptions.
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DISCUSSION

Funding Progress

As you are aware, the Governmental Accounting Standards Board Statements (GASB) that apply to the
System have changed. In prior years, GASB Statement No. 25 applied to the System. Beginning with the
2014 fiscal year GASB Statement No. 67 applies to the System. The GASB No. 67 disclosure information has

been provided in a separate report.

Although GASB No. 25 no longer applies to HMEPS, there are certain schedules from GASB No. 25 which
we believe provide useful information and therefore we are continuing to include these in our report. In
particular, we are continuing to show the Schedule of Funding Progress (Table 14).
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DISCUSSION

Summary and Closing Comments

As a result of the legislation enacted in 2017, significant changes to the benefits and financing of HMEPS
have occurred. These changes were reflected in the prior year’s valuation. Compared to the prior year this
valuation is very uneventful.

The System’s funded status increased from 55.5% to 56.4%.

The calculated City Contribution Rate is equal to the Corridor Midpoint anticipated by the Initial RSVS at
8.27% of pay.

The actuarial liability experience loss, due primarily to a higher than assumed cost of living adjustment, was
completely offset by the actuarial gain on assets. The liability gain layer established with this valuation was
so small that the annual amortization payment is less than one basis point.

Given the plan’s contribution policy, if all actuarial assumptions are met (including the assumption of the
plan earning 7.00% on the actuarial valuation of assets), it is expected that:

a) The employer normal cost as a percentage of pay will remain relatively level over time (upward drift
will occur due to generational mortality),

b) The funded ratio will increase slowly,

c) The UAAL will grow in nominal dollars until the amortization period on the Legacy Liability is
reduced to approximately 20 years, at which point the UAAL will begin to decrease and be
expected to be fully amortized by the July 1, 2047 valuation, or 30 years from the current July 1,
2017 valuation date.
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SUPPORTING EXHIBITS

SECTION Il
SUPPORTING EXHIBITS
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SUPPORTING EXHIBITS

Summary of Cost ltems

Table 1
Valuation as of Valuation as of
July 1,2017 July 1,2016
Cost as Cost as
a % of a % of
Cost Item pay Cost Item pay
M (2) (3) (4)

1. Participants

a. Actives 12,066 12,103

b. Retirees 8,376 8,084

c. Disabled retirees 323 336

d. Beneficiaries 1,902 1,869

e. Inactive, deferred vested 3,409 3,432

f. Inactive, nonvested 2,167 2,174

g. Total 28,243 27,998
2. Covered payroll S 623,577 S 608,210
3. Averages for active members

a. Average age 47.3 47.1

b. Average years of service 11.1 11.1

c. Average pay (S) S 51,681 S 50,253
4. Present value of future pay S 4,588,360 S 4,482,435

5. Employer normal cost rate 8.27% 8.17%

6. Present value of future benefits S 5400319 66.0% S 5,256,414  864.2%
7. Present value of future normal costs S 534,288 857% S 521,414 85.7%
8. Actuarial accrued liability (6 - 7) S 4,866,031 80.3% S 4,734,999 778.5%
9. Present actuarial assets S 2,742,539 39.8% S 2,625,896  431.7%
10. Unfunded actuarial accrued liability (UAAL) S 2,123,492 405% S 2,109,103  346.8%
(8-9)

11. Calculated City Contribution Rate

a. Employer normal cost 8.27% 8.17%

b. Amortization charge ' 0.00% 0.00%

c. Total 8.27% 8.17%
12. Average estimated return

a. Based on market value 12.41% 1.21%

b. Based on actuarial value 8.08% -3.81%
13. Funded ratio (9 + 8) 56.4% 55.5%
14. Legacy Liability payment for fiscal year beginning

one year after valuation date S 127,441 S 124,030

Note: Dollar amounts in $000

1. This is the layered amortization payment excluding the Legacy Liability payment.
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SUPPORTING EXHIBITS

Calculation of Annual Required Contribution Rate

Table 2
July 1,2017 July 1,2016
M (2)

1.Annualized salaries on valuation date S 623,577 S 608,210
2.Projected payroll for upcoming fiscal year' S 621,530 S 613,772
3.Present value of future pay S 4,588,360 S 4,482,435
4 Employer normal cost rate 8.27% 8.17%
5. Actuarial accrued liability for active members

a) Present value of future benefits for active members S 2,407,217 S 2,361,925

b) Less: present value of future normal costs (437,302) (426,297)

c) Less: present value of additional employee contributions? (96,986) (95,117)

d) Actuarial accrued liability S 1,872,929 S 1,840,511
6. Total actuarial accrued liability for:

a) Retirees and beneficiaries S 2,815,696 S 2,704,998

b) Inactive participants S 177,406 189,491

c) Active members (ltem 5d) S 1,872,929 1,840,511

d) Total S 4,866,031 S 4,734,999
7.Actuarial value of assets S 2,742,539 S 2625896°
8.Unfunded actuarial accrued liability (UAAL) (Item 6d - Item 7) S 2,123,492 S 2,109,103

Note: Dollar amounts in $000

1. The projected payroll is the actual pay received for the just completed fiscal year (including pay for any member who received pay during the year:
i.e. active, terminated, retired, etc.). This pay is then increased by the payroll growth rate.

2. Additional employee contributions in excess of the 3.00% employee rate used to determine the normal cost.

3. Actuarial value of assets marked to market at July 1, 2016. Includes receivable of $250 million Pension Obligation Bonds proceeds to be received by
December 31, 2017,
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SUPPORTING EXHIBITS

Actuarial Present Value of Future Benefits

Table 3
July 1, 2017 July 71,2016
M (2)
1. Active members
a) Retirement benefits S 2,171,049 § 2,127,351
b) Deferred termination benefits 136,208 137,067
c) Refunds 12,973 12,647
d) Death benefits 75,283 72,880
e) Disability benefits 11,704 11,980
f)  Total S 2,407,217 S 2,361,925
2. Members in Pay Status
a) Service retirements S 2,602,522 S 2,408,724
b) Disability retirements 36,073 36,248
c) Beneficiaries 277,101 260,026
d) Total S 2815696 S 2,704,998
3. Inactive members
a) Vested terminations S 173698 S 185,737
b) Nonvested terminations 3,708 3,754
c) Total S 177,406 S 189,491
4. Total actuarial present value of future benefits S 5400319 S 5,256,414

Note: Dollar amounts in $000
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SUPPORTING EXHIBITS

Analysis of Normal Cost

Table 4
July 1,2017 July 1,2016
(1) (2)
1. Gross normal cost rate
a) Retirement benefits 7.44% 7.39%
b) Deferred termination benefits 1.41% 1.41%
c) Refunds 0.61% 0.63%
d) Disability benefits 0.13% 0.13%
e) Death benefits 0.43% 0.42%
f)  Administrative expenses 1.25% 1.19%
g) Total 11.27% 11.17%
2. Employee Contribution rate! 3.00% 3.00%
3. Employer Normal Cost (including Administrative expenses) 8.27% 8.17%

1. Normal cost is determined using Ultimate Entry Age method. Therefore, Employee Contribution rate is the rate for a Group D new hire. Reti .
etiremen
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SUPPORTING EXHIBITS

Calculation of Total Actuarial Gain or Loss

Table 5
1. Unfunded actuarial accrued liability (UAAL) as of July 1,2016 S 2,109,103
2. Total normal cost and administrative expense for year 70,166
3. Employer and Employee Contributions during year ending June 30, 2017 (198,459)
4. Interest on UAAL for one year 147,637
5. Interest on Item 2 and Item 3 for one-half year (4,414)
6. Expected UAAL as of July 1, 2017 (142+3+4+5) S 2,124,033
7. Actual UAAL as of July 1,2017 S 2,123,491
8. Actuarial gain/(loss) for the period (6 - 7) S 542

SOURCE OF GAINS/(LOSSES)

9. Asset gain/(loss) (See Table 10) S 25,453
10. Plan changes 0
11. Assumption changes 0
12. Method change 0
13. Receivable for Pension Obligation Bonds proceeds 0
14. Total liability gain/(loss) for the period S (24911)
15. Actuarial gain/(loss) for the period S 542

Note: Dollar amounts in $000
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SUPPORTING EXHIBITS

Change in Calculated Contribution Rate Since the Prior Valuation

Table 6

1. Calculated City Contribution Rate as of July 1, 2016

2. Change in Contribution Rate During Year

a)

O O T

)
)
)
)

= O

)
o)
h)

Change in Employer Normal Cost

Recognition of prior years’ asset losses

Actuarial loss from current year asset performance
Actuarial gain from liability sources

Actuarial loss from liability sources

Effect of projected payroll growing slower than expected
Change in Actuarial Assumptions and Methods

Total Change

3. Calculated City Contribution Rate as of July 1, 2017

HMEPS Comprehensive Annual Financial Report 2018

8.17%

0.10%
N/A
N/A

(0.04%)

0.04%
N/A
0.00%

0.10%

8.27%

@
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Statement of Plan Net Assets

SUPPORTING EXHIBITS

Table 8

A. ASSETS

1.

4,

Current Assets
a) Cash and short term investments
i. Cashonhand

ii. Short term investments

b) Accounts Receivable
i. Sale of investments
ii. Other

c) Total Current Assets

Long Term Investments

a) US. Government securities

b) Corporate bonds

c) Capital stocks

d) Commingled Funds

e) LP's, real estate trusts, loans and mortgages

f) Total long term investments

Other Asset

a) Collateral on securities lending

b) Furniture, fixtures and equipment, net
c) Total other assets

Total Assets

B. LIABILITIES

1.

2.
3.
C. TARGET ASSET ALLOCATION FOR CASH & LONG TERM INVESTMENTS
1.

Note

© N o oA~ W

Current Liabilities

a) Amounts due on asset purchases
b) Accrued liabilities

c) Collateral on securities lending
Total Liabilities

Net Assets Held in Trust

Cash

Fixed Income

Real Estate

Private Equity

Global Equity
Inflation-Linked Asset Class
Absolute Return

Total

- Dollar amounts in $000

Columns may not add due to rounding
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July 1,2017 July 1,2016
(M) (2)
S 7917 S 7,551
54,126 79,292
4303 6,048
11,472 7,330
$ 77818 $ 100,221
72,675 S 92,417
202,121 200,401
629,846 664,796
564,659 364,165
1,071,415 995,727
2,540,718 S 2,317,506
47371 S 73,941
178 298
47549 S 74,239
2,666,084 S 2,491,966
9784 § 12,133
6,265 5,869
47,371 73,941
63,420 91,943
2,602,665 S 2,400,023
0.0%
15.0% 15.0%
10.0% 10.0%
17.5% 17.5%
35.0% 35.0%
12.5% 12.5%
10.0% 10.0%
100.0% 100.0%
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SUPPORTING EXHIBITS

Reconciliation of Plan Net Assets

Table 9
Year Ending
June 30, 2017 June 30, 2076
1. Market value of assets at beginning of year S 2,400,023 S 2,456,544
2. Revenue for the year
a) Contributions
i.  Member contributions S 15902 S 15,874
ii. Employer contributions (see note) 182,557 159,959
iii. Total S 198459 S 175,833
b) Net investment income
i. Interest S 21,741 S 17,753
ii. Dividends 19,455 18,843
iii. Earnings from LP’s and real estate trusts 5102 1,034
iv. Net appreciation (depreciation) on investments 251,652 (2,454)
v. Net proceeds from lending securities 353 349
vi. Less investment expenses (7,397) (7,538)
vii. Other 1,272 1,303
c) Total revenue S 490,643 S 205,123
3. Expenditures for the year
a) Refunds S 718 S 1,105
b) Benefit payments 280,456 253,179
c) Administrative and miscellaneous expenses 6,827 7,360
d) Total expenditures S 288,001 S 261,644
4. Increase in net assets (Item 2c¢ - Item 3d) S 202,642 S (56,521)
5. Market value of assets at end of year (Item 1 + Item 4) S 2,602,665 S 2,400,023

Note: Dollar amounts in $000
Employer contribution does not include amounts contributed to the replacement benefit plan.

Columns may not add due to rounding
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SUPPORTING EXHIBITS

Development of Actuarial Value of Assets

Table 10
July 71,2017
1. Actuarial value of assets at beginning of year! S 2,400,023
2. Net new investments
a) Contributions S 198,459
b) Benefits and refunds paid (281,174)
c) Administrative Expenses (6,827)
d) Subtotal (89,542)
3. Assumed investment return rate for fiscal year 7.00%
4. Assumed investment income for fiscal year S 164,921
5. Expected actuarial value at end of year (14 2 + 4)’ S 2,475,402
6. Market value of assets at end of year S 2,602,665
7. Difference (6 - 5) S 127,263
8. Development of amounts to be recognized as of July 1, 2017:
Remaining
Fiscal  Deferrals of Excess Offsetting Recognized Remaining
Year (Shortfall) of of Gains/ Net Deferrals Years for this after this
End Investment Income (Losses) Remaining Remaining valuation valuation
M 2) @) =(1)+(2) (4) ®)=0@)/# (©)=03)-(5)
2013 S 0 S 0o S 0 TS 0 S 0
2014 0 0 0 2 0 0
2015 0 0 0 3 0 0
2016 0 0 0 4 0 0
2017 127,263 0 127,263 5 25,453 101,810
Total  $ 127,263 $ 0 § 127,263 S$ 25453 $ 101,810
9. Preliminary actuarial value of plan net assets, end of year (Item 6 - Iltem 8 Column 6) S 2,500,855
10. Asset gain (loss) for year (Iltem 9 - Item 5) S 25,453
11. Asset gain (loss) as % of actual actuarial assets 1.02%
12. Ratio of actuarial value to market value' 96.1%
13. Final actuarial value of plan net assets
a) Estimated 2017 POB proceeds discounted to valuation date 241,684
b) Final actuarial value of assets ( Iltem 9 + Item 13a) S 2,742,539

Notes: Remaining deferrals in Column (1) for prior years are from last year’s report column (6) of Table 10.
The number in the current year is the difference between the remaining deferrals for prior years and the
total Excess/(Shortfall) return shown in ltem 7.

Column 2 is a direct offset of the current year’s excess/(shortfall) return against prior years’ excess/(shortfall)
of the opposite type.

1 Actuarial value of assets excluding discounted pension obligation bonds proceeds
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SUPPORTING EXHIBITS

Estimation of Investment Return Yield (Net of Expenses)

Table 11
ltem July 1,2017 July 1,2016
M (2) ©)
A. Market value yield
1. Beginning of year net market assets S 2400023 S 2,456,544
2. Net Investment income (net of investment expenses) 292,184 29,290
3. End of year market assets 2,602,665 2,400,023
4. Estimated market value yield 12.41% 1.21%
B. Actuarial value yield
1. Beginning of year actuarial assets S 2400023 $ 2582510
2. Net Investment income (net of investment expenses) 190,374 (96,676)
3. End of year actuarial assets 2,500,855' 2,400,023'?
4. Estimated actuarial value yield 8.08% -3.81%

Note: Dollar amounts in $000

1. Reflects actuarial value of assets prior to recognition of Pension Obligation Bond receivable
2. Reflects actuarial value of assets being marked to market

Retirement
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History of Investment Returns

Table 12
For Fiscal Year Ending Market Value Actuarial Value
M ) (3)

June 30, 2004 18.10% 4.16%
June 30, 2005 12.85% 4.12%
June 30, 2006 16.41% 8.95%
June 30, 2007 17.85% 21.51%
June 30,2008 (0.25%) 8.97%
June 30, 2009 (20.14%) 2.60%
June 30, 2010 11.21% 3.54%
June 30, 2011 21.56% 6.27%
June 30, 2012 (0.89%) 4.46%
June 30, 2013 13.02% 5.39%
June 30, 2014 16.04% 7.95%
June 30, 2015 2.78% 6.82%
June 30,2016 1.21% (3.81%)
June 30, 2017 12.41% 8.08%

Average Compound Return - last 5 years 8.93% 4.79%

Average Compound Return - last 10 years 5.05% 4.97%

Note: Investment returns are estimations made by the actuary. Prior to June 30, 2016 these are dollar-
weighted returns net of administrative and investment expenses. Beginning with June 30, 2016 the returns
are net of investment expenses only.
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Historical Solvency Test

Table 13
Portions of Accrued Liabilities
Aggregated Accrued Liabilities for Covered by Reported Assets
Retirees Members
Active Beneficiaries (City Actuarial
Valuation Members and Vested Financed Value of [(5)-(2)-(3))/
Date Contributions Terminations' Portion) Assets (5)/(2)  [(5)-(2))/(3) (4)
M 2) @) (4) () (6) (7) (8)

July 1,7998 S 34,781 S 502,335 § 703,025 S 1,095617 100.0% 100.0% 79%
July 1, 1999 33,985 599,270 706,678 1,222,240  100.0% 100.0% 83%
July 1, 2000 38,292 646,611 824,470 1,376,020 100.0% 100.0% 84%
July 1, 2001 36,449 804,901 1,114,456 1,490,179  100.0% 100.0% 58%
July 1, 2002 35,888 893,568 1,585,733 1,519,717  100.0% 100.0% 37%
July 71,2003 44,388 1,115,801 2,118,063 1,510,264  100.0% 100.0% 17%
July 71,2004 62,062 1,355,157 1,216,599 1,501,235 100.0% 100.0% %
July 1, 2005 48,150 1,577,345 1,099,777 1,777,656  100.0% 100.0% 14%
July 1, 2006 58,043 1,729,863 1,106,389 1,867,293 100.0% 100.0% %
July 1, 2007 09,544 1,824,992 1,234,178 2,193,745 100.0% 100.0% 24%
July 71,2008 81,182 1,904,333 1,310,855 2,310,384  100.0% 100.0% 25%
July 1, 2009 95,268 1,974,714 1,381,428 2,284,442  100.0% 100.0% 16%
July 71,2010 107,421 2,058,813 1,466,236 2,273,142  100.0% 100.0% %
July 1, 2011 118,202 2,154,959 1,517,167 2,328,804  100.0% 100.0% 1%
July 1,2012 124,848 2,312,548 1,529,468 2,344,128  100.0% 96.0% 0%
July 71,2013 132,238 2,431,950 1,565,395 2,382,585 100.0% 92.5% 0%
July 71,2074 139,203 2,638,225 1,611,151 2,490,521 100.0% 92.6% 0%
July 1, 2015 143,097 2,832,860 1,789,762 2,682,510 100.0% 86.1% 0%
July 1,2016 146,407 2,894,489 1,694,103 2,625,896  100.0% 85.7% 0%
July 1, 2017 149,190 2,993,101 1,723,740 2,742,5392  100.0% 86.6% 0%

Note: Dollar amounts in $000

1. Column (3) included AAL for DROP participants until 2003, thereafter in Column (4)
2. Actuarial \/a/us of assets includes $250 million in future pension obligation bond proceeds as a receivable.
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Schedule of Funding Progress

Table 14

Unfunded

Actuarial

Actuarial Actuarial Accrued

Value of Accrued Liability (UAAL)  Funded Ratio  Annualized  UAAL as % of
Date Assets (AVA)  Liability (AAL) (3)-(2) (2)/(3) Salaries Salaries (4)/(6)
M (2) @) (4) (5) (6) (7)

July 17,7998 $1,095617 S 1,240,141 S 144,524 88.3% S 397,698 36.3%
July 1,1999 1,222,240 1,339,933 117,693 91.2% 407,733 28.9%
July 1,2000 1,376,020 1,609,373 133,353 91.2% 432,604 30.8%
July 1, 2001 1,490,179 1,955,806 465,627 76.2% 418,234 111.3%
July 1,2002 1,519,717 2,515,189 995,472 60.4% 399,794 249.0%
July 17,2003 1,510,264 3,278,257 1,767,987 46.1% 390,314 453.0%
July 1,2004 1,501,235 2,633,817 1,132,582 57.0% 366,190 309.3%
July 1, 2005 1,777,656 2,725,272 947,616 65.2% 404,565 234.2%
July 1, 2006 1,867,293 2,894,295 1,027,002 64.5% 422,496 243.1%
July 1, 2007 2,193,745 3,128,713 934,968 70.1% 448,925 208.3%
July 1,2008 2,310,384 3,296,370 985,986 70.1% 483,815 203.8%
July 1,2009 2,284,442 3,451,410 1,166,968 66.2% 539,023 216.5%
July 1,2010 2,273,142 3,632,470 1,359,328 62.6% 550,709 246.8%
July 17,2011 2,328,804 3,790,328 1,461,524 61.4% 544,665 268.3%
July 1,2012 2,344,128 3,966,864 1,622,736 59.1% 534,394 303.7%
July 1,2013 2,382,685 4,129,583 1,746,998 57.7% 549,971 317.7%
July 1,2074 2,490,521 4,288,579 1,798,058 58.1% 568,992 316.0%
July 1,2015 2,582,510 4,765,719 2,183,209 54.2% 584,025 373.8%
July 1,206 2,625,896 4,734,999 2,109,103 55.5% 608,210 346.8%
July 1,2017 2,742,539 4,866,031 2,123,492 56.4% 623,577 340.5%

Note: Dollar amounts in $000
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Historical Active Participant Data

Table 15
Valuation Average  Average Annualized Average Percent
Date Active Count Age Svc Salaries Salary Changes
(1) (2) (3) (4) (5) (6) ()

1990 12,037 40 N/A $258,556 $21,480 3.6%
1991 12,488 40.3 N/A $284,914 $22,815 6.2%
1992 12,913 40.5 N/A $314,686 $24,370 6.8%
1993 13,112 40.9 N/A $340,249 $25,949 6.5%
1994 14,027 40.9 N/A $366,561 $26,133 0.7%
1995 14,364 41.3 N/A $378,511 $26,351 0.8%
1996 14,067 41.8 N/A $367,610 $26,133 (0.8%)
1998! 13,764 42.8 9.8 $394,919 $28,692 9.8%
1999! 13,286 429 9.8 $396,617 $29,852 4.0%
2000’ 13,126 437 10.3 $421,591 $32,119 7.6%
2001" 12,928 439 10.3 $413,021 $31,948 (0.5%)
2002 12,527 447 11.0 $399,794 831,915 (0.1%)
2003 12,120 452 11.2 $390,314 $32,204 0.9%
2004 11,856 451 10.3 $366,190 $30,886 (4.1%)
20052 11,974 44.8 9.6 $404,565 $33,787 9.4%
2006 12,145 44.8 9.3 $422,496 $34,788 3.0%
2007 12,376 452 9.3 $448,925 $36,274 4.3%
2008 12,653 452 9.3 $483,815 $38,237 5.4%
2009 13,333 451 9.2 $539,023 $40,428 5.7%
2010 12,913 458 10.0 $550,709 $42,648 5.5%
2011 12,345 46.5 10.6 $544,665 $44,120 3.5%
2012 11,670 46.8 11.1 $534,394 $45,792 3.8%
2013 11,781 46.9 11.1 $549,971 $46,683 1.9%
2014 11,949 46.9 11.1 $568,992 $47,618 2.0%
2015 11,827 471 11.2 $584,025 $49,381 3.7%
2016 12,103 471 11.1 $608,210 $50,253 1.8%
2017 12,066 473 11.1 $623,577 $51,681 2.8%

Note: Dollar amounts in $000

1. Excludes DROP participants

2. Beginning with the 2005 valuation, a change in methodology now annualizes payroll for new entrants. If the methodology had not been changed, the
covered payr%// for 2005 would have been $376,208,345 and the average payroll would have been $31,419.
etirement
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Retirees, Beneficiaries, and Disabled Participants Added to and Removed from Rolls

Table 16
Added to Rolls Removed from Rolls Rolls-End of Year
% Increase Average
Valuation Annual Annual Annual in Annual Annual
July 1, Number Allowances Number Allowances Number Allowances Allowances Allowances
M (2) ©) (4) (5) (6) (7) (8) ©)
1998 693 S 5,840 447 S 3212 4870 S 43394 11.8% S 8910
1999 432 2,131 303 1,615 4,999 46,732 77% 9,348
2000 360 3,412 255 1,380 5104 49,970 6.9% 9,790
2001 652 8,937 299 1,030 5457 57,877 15.8% 10,606
2002 777 15,061 306 2,476 5928 72,256 24.8% 12,189
2003 598 11,497 311 1,873 6,215 84,519 17.0% 13,599
2004 942 25,189 279 2,624 6,878 107,084 26.7% 15,569
2005 861 18,054 216 1,926 7,523 123,212 15.1% 16,378
2006 654 14,722 397 2,246 7,780 135,688 10.1% 17,447
2007 440 10,280 249 3,007 7971 142,967 5.4% 17,935
2008 464 11,052 280 3,420 8,155 150,592 5.3% 18,466
2009 474 11,430 289 3,667 8,340 158,356 5.2% 18,988
2010 476 12,040 290 3,938 8,526 166,458 51% 19,524
2011 502 13,202 311 4,457 8,717 175,210 5.3% 20,100
2012 654 16,299 293 3,993 9,078 187,515 7.0% 20,656
2013 695 15,566 346 5,051 9,427 198,030 5.6% 21,007
2014 619 15,370 361 5717 9,685 207,683 4.9% 21,444
2015 771 17,334 433 5534 10,023 219,484 5.7% 21,898
2016 590 17,295 324 5,842 10,289 230,937 5.2% 22,445
2017 659 19,402 347 6,285 10,601 244,054 5.7% 23,022

Note: Dollar amounts in $000
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Membership Data

Table 17
July 1,2017 July 1,2016 July 1,2015
M 2) ©)
1. Active members
a. Number 12,066* 12,103* 11,827
b. Number vested 7,791 7,966 8,352
c. Annualized salaries S 623,577,000 $ 608,210,000 S 584,025,000
d. Average salary 51,681 50,253 49,381
e. Average age 47.3 471 471
f. Average service 11.7 11.1 11.2
2. Inactive participants
a. Vested 3,409 3,432 3,202
b. Total annual benefits (deferred) S 23,476,620 S 24273639 S 22,450,520
c. Average annual benefit 6,887 7,073 7,011
d. Nonvested 2,167 2,174 2,293
3. Service retirees
a. Number 8,376 8,084 7,819
b. Total annual benefits § 209,754,055 S 198363966 S 188,491,161
c. Average annual benefit 25,042 24,538 24,107
d. Average age 69.5 68.5 68.5
4. Disabled retirees
a. Number 323 336 350
b. Total annual benefits S 3,633,621 S 3,660,156 S 3,643,233
c. Average annual benefit 10,940 10,596 10,409
d. Average age 66.8 64.8 64.8
5. Beneficiaries and spouses
a. Number 1,902 1,869 1,854
b. Total annual benefits S 30,766,682 S 29,012,963 $ 27,349,358
c. Average annual benefit 16,176 15,523 14,752
d. Average age 69.7 67.8 68.3

* Counts include the additional 170 Group D members.

Retirement
]08 G R Consulting
HMEPS Comprehensive Annual Financial Report 2018



109

SUPPORTING EXHIBITS

[
‘99Ao|dwa y dnolg e (1S Sl 800Z ‘| Alenuer Ja1je 1o Uo paliyal s| oym aakojdws vy dnolo 1awlio) v Hmyoz.mum
[
o
7y
6E€C ‘Solewsd VLZ ‘Pa1SSA 1ION 9L'9L -®JIAISS (0 4
978'C S9leN LG6'Y :pa1san A|In4 :syuedionued Jo JaquinN 7125 2by -2belany O
0¢L'96S 602'0/S 991'GoS G8¥'€9S 18G'6GS  /6EYSS  GGY'¥GS 00GCGS  8.6CGS  00L9¥S  9009vS  LGT'/vS  8E8'.LYS
G9l'S 68 991 A% 699 2c6 LLL'C yAS % yAS VA ce 61 3¢ [e10 |
G6C'€9S 6.EY8S  LL9V.S 8€¢'/9S [¢Ll'¥9S  ¥.8'G9S  19G'8GS  ¥.6'8SS €91'8¥S
(0]0)74 el 0¢ (914 29 9/ 291 €¢ @ I8N0 8 69
0cl'8GS 1/7'€lS €€1'/98 659'89S GLE'6GS 96E'LGS  6£L7SS  TLG'GGS  CGE'GYS  99G'GyS  GLC'CSS  ¢vv'9eS  ¢eEV'9.S
6. ce [4%4 0L iz4! Il €8¢ o9t S € € 4 S ¥9-09
080°2GS ¢GL'€9S 61C'€9S 9¢G'G9S 122'85S v66'€GS 981'€SGS ¥9.'6GS 8081SS L9C0¥S 0¢9.ES LC6'LGS ¢8CCES
¥90'L Ge 89 oL 69 L 861 1G€ 29 g oL € oL L 65-GG
Z99'GGS  8GE'G9S 666098 6GELGS  LL6'6GS  C69'GGS  v6LYSS  0.0'06S 610098 8EL'0GS  /G6'6ES  69E€L¥S  €00'G¥S
766 S 9¢ 6EL L9L 9381 8G¢ 0. LL 9 A 8 A ¥7G-0G
96G'GSS ¥81'09S 689'8GS LL6CGS C¥6'9SS 069CSS  96/°LGS  GEO'LYS 168'8FS  LLEQES  LYO'LSS
€6/ Lt 6LL LLL (41 G/ oL 9 @ oL A 61-G7
966'¢SS C¢¢G'/GS  109'CGS  0¢6VYSS  680'0SS  8€9'09S  69¥'6YS  9¥8'SYS  /8¥'99S  €80'8¥S
70§ ce 0L 9/¢ L9 LL € 8 ¥ 9 -0t -
G/G'CSS vS¥'/9S  €6¥'LGS  8E0VSS <CE0'LSS Geld'8vS 06L'8rS  ¥S6'LGS  9/G'0SS  L99°LES -
N
€)% L LS 6.¢ 6/ 8 9 1% 6 6 6€-G€ T
eor' S €8CrrS  L68'erS  CLEYYS  6ELLYS ¢00'89S  S/0VPS  G8E'evS  ¥EG'CSS Wy
791 4 0L VA A € ¥ 9 € ¥7€-0¢ m
€5e'8rs 6SE'6rS  LG8'LYS m
9 14 4 6¢-G¢ =
O
=]
C
C
G¢ lepun M
‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) aby Z
Bay BAY R Bay Bay Bay Bay Bay ‘Bay ‘Bay Bay ‘Bay Bay Bay pauleny o
'8 'ON ‘ONJ9AQ R ON '® 'ON '8 'ON '8 'ON '8 'ON '8 'ON '8 'ON '8 'ON '8 'ON '8 'ON '8 'ON ©
[e10 | B GE ¥€-0¢ 6¢-G¢ ¥¢-0¢ 6L-GL 7L1-0L 6-G 14 ) 14 L 0 2
S
P8L oL
931196 J0 suna) Aq pup aby Aq siaquisy SAIPY Y dnoag jo uouynqusiq =



SUPPORTING EXHIBITS

99Aojdwa g dnoig e |j1s Sl 800¢ ‘| Alenuer Ja1je 1o Uo paliyal sl oym aakojdwa g dnols 1awio] ¢ (910N

989 :ssjews 9 :pa31SaA 10N G0°¢C 201nI9S
929 :ssleN 0SZ'L :pa1san Ajn4 :s1uedionled Jo Jaquunp 06'€S aby obelany
Lev'LGS  ¥19'2GS 8689GS  PCL¥SS  L6L0SS 020'8YS <¢99'LyS LOC'LSS G¥8VSS  GEC'8PS  G6VorS  vSE9rS  CLG'/PS
CLE'L 9€ 45 [44> 12514 2S¢ e¢ LL 14! Gl ¢l LL oL [e101
€/8%5S 0SE'l9S 87,988 Le6'6YS 8¢¥'SSS  LG0'0SS  €299/S  08G'.¥S r8'6vS
eolL 4 g 0€ Ly 9L € 4 ¥ 19A0 B G9
/8L'GGS ¢L0'L9S LEL09S 8¢Y'6SS  LL8'0SS  8987SS ¥99'898  L¥9'LYS 068CrS 90C'€SS 66CL¥S  ¥LICES
00¢ ¢l 0¢ Gg G9 LE 8 ¥ [4 L L L 79-09
9€8'0G6S 990'6GS PYPE'ESS 908CSS P¥EI8YS 886VYS YECEYS CLG'GGS  LZEV6S  6VL'L6S  LvY /PSS  98C9ES  999°CES
70€ LC LC €3 78 Gg 4 0¢ € L g 4 L 6S5-GS
/¥8'LGS  6/€79S /9G9CSS G/GTSS  Se9'6vS  9el'evS /96'CGS  lel'ses  ¢86'6YS  €/8'69S  G90°09S 58699
eve L 0€ 6LL eLL 0§ Gl ¥ € [4 [4 ¥ ¥75-09
0ce'6rS L/6'06S C0G'CSS /98'GvS €/E'/¢S  8LEWYS €GCLeS  0.ETES 9CC'LYS  v.E6ES  09/7CES
6E¢ Ge el 75 L el L ¥ L € ¥ bv-Gi7
LEE'/YS 089'2¥S Lel'9ys ¢CLZ'LyS SOC'L¥S  €.2'0LS SOC'L9S  199'GES  ¢9C'/SS
78 Ge €e € 9 [4 L L € v-0%
000'LYS €60'86S 0.¥'LSS ¢6Q0'LES 60C'8SS YSY'SES
144 4 el g 4 4 6E-G€
768'9€$ L99'8ES  L¥Y'CES
LL 8 € 7€-0€
L¥0'0€S /TC'/TS 8.6'0€S
¥ L € 6¢-G¢
G¢ lopun
‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) dwo) ‘dwo) ‘dwo) dwo) ‘dwo) dwo) dwo) oby
‘Bay ‘Bay ‘Bay ‘Bay ‘Bay ‘Bay ‘Bay Bay Bay Bay Bay ‘Bay Bay paulenNy
? 'ON ? 'ON 3 'ON 3 'ON 3 'ON 3 'ON 3 'ON 3 'ON 3 'ON 3 'ON 3 'ON 3 'ON 3 'ON
8101 18A0 7€-0€ 6¢-G¢ ¥¢-0¢ 6L-GlL vL-0L 6-G 14 € [ L 0
B G€
981 °|9°1

GRS &y

91IAI9G Jo sup3) Aq pub aby Aq siaquiay Ay g dnoag jo uonunquiysia

HMEPS Comprehensive Annual Financial Report 2018

110



SUPPORTING EXHIBITS

‘'sloquiaw oyl 9z110ba1ed 01 B1RP 1USIDIYNS BAIDISI 10U PIP M 9SNRISQ 9|ge] SIYl Ul UMOYS 10U ale slaquaw g dnois /| [euollippe uy 910N
¥8€'C :soewo4 6C8'C :pa1SaA 10N L8€ :901AI8S
GEO'E :sole 06S'L :pa1san Ajjn4 :sjuedioined Jo Jaquunn 8L'LY =aby -obeJany
6€9'LYS 98l'CSS LLZ6YS OLOLYS LCLLVS 8Y9'erS 6YY'eErsS
6LY'G 06G°L L¥S 789 0¢L oL6 7.6 [erol
8¢6'9SS 6LL'ZGS  ¥ELYSS  €8L/9S 009%yS 8EC9YS  LBE'09S
LEL 9. 9L LL @l g LL J8AQ 8 69
ev0'9sS 9/9'86S 9LLLGS 6¥E'8SS 089GYS €CS'LSS  LC6'GSS
¥6¢ GEL 4% LE 49 LE LC ¥79-09
0v6'2SS 880°/GS 8CY'LGS 96E9YS LECYSS €C6'8YS  ¥IE'ESS
651 ¢Sl 99 ZS 09 L 9 6G-GS
G¥0'0SS ¢S0rSS  COv'8yS  6E0'8YS CES'9SS  806'9YS  0CSTYS
8v§ 00¢ 4] 89 09 L8 /8 ¥75-09
9¢L'0SS GG8'LGS  9/8YSS  E€9v'eYS G/8'6VS  L¥S'SrS  ELS8YS
L9 0¢c¢ Gg 99 08 L6 00L 6i7-G¥
869'LSS G80°9S8S  199'€SS  ¥6EBYS LSL€SS  C6L'L¥S  LSE9IYS
L€9 96l 89 8 €6 LOL 16 vv-0%
v.6'8tS L60'LGS  GZS'Z¥S  GCE6YS  LEQBYS  LSPIVS  LOO'8YS
96/ Lv¢ 08 /0L LLL ccl GeL 6€-G€
8/9'Y¥S YEE9IS  86Y'LPS  ¥8L'GYS 8YESGYS LCCcyS  0e8'LYS
0.6 8.L¢ 43 LcL Gcl L8L eLL 7E-0€
£29'8€S G89'6ES EC6BES  E€GLBES 8LIBES O0OLCLES 6EL'LES
89/ 98 €L ecl Gcl 8LL €81l 6¢-G¢
GGlL'ees 08¥'9€S €0LCES LCB8EES CChbces LLOEES VLO'EES
861 9 g Ll 44 [91%4 SOt G¢ lopun
‘dwo) ‘dwo) ‘dwo)y dwo)py  dwo)y dwo) dwo) ‘dwo) ‘dwo) ‘dwo) dwo) ‘dwo) ‘dwo) oby
Bay Bay 9 ‘Bay ‘BAy ‘Bay Bay ‘bay Bay ‘bay ‘BAy ‘Bay ‘BAy Bay pauleny
3 'ON ‘ON 12A0 8 'ON ? 'ON '8 ON 8 'ON '8 'ON '8 'ON 8 'ON '? ON 8 ON ? ON 3 'ON
[e1o0L B g€ 7€-0€ 6¢-G¢  ¥¢-0¢ 6L-GL  ¥L-OL 6-G 14 € [ L 0
281 ®|9PL

91AI9G Jo sap3) Aq pun aby Aq siaquiay A1y @ dnoag jo uonunquisia

GRSE=m

HMEPS Comprehensive Annual Financial Report 2018



SUPPORTING EXHIBITS

00}
‘'siloquiaw oyl 9z110ba1ed 01 B1RP 1USIDIYNS SAISISI 10U PIP 9M 9SNBISQ 9|ge1 SIYl Ul UMOYS 10U ale siaquaw g dnoig /| |_euollippe uy 910N w
m.
%
601G :sojewa4 GOL'Y :pa1sap 10N 80'LL :201AI88 5
18Y'9 saleN L6L'L :pa1san Ajin4 'sjuedionued Jo Jaquunn GC'/v aby :obelany m
8€/'1GS  ¢9¥'99S  €ev'c9S  ¥89'6SS  186'GGS  0FV0'ESS  LCEVSS  LCC'CSS  969'6¥YS  6LOLYS 829 PS  198'€rS  €G9'EvS _._Im
968'LL Ll 877¢ €6/ geL'L r8L'L 61T 8LLC L9 9eL G9/ 0.6 zeo'L [e101 m
L/G'09$ 680°L8S €V0'LLS GCL'09S 1+99'09S €CL'E9S 888'8GS €GELSS VELYSS LYEVYIS 60LSPS 8EC9¥S  LBE09S  anp AW
0¥9 4! 6z €L €0l 143 91 Lol 9L LT L e LL 8G9 %
¥8¢'/GS ¢C0'0LS ¥.¥'S9S GZ¥'G9S  LLY¥'9SS Y00GS 6ELVSS  8EE€8GS  6E8YSS  GZP9SS  vEV'OVS  CLS'0SS  198'8GS m
88¢'L 14 9 /61 681 Al €8¢ 681l €9 9€ 9¢ 149 lC ¥9-09 W
LO0O'GSS 9LL'09S €L¥'09S 9L6'09S 90¥'GSS 9€0CGS 0€L'esS  /99'/GS C0L'€SS ¢vl9rS 666¢SS 9.68YS  LLLZSS S
128'L 94 g6 6¢¢ €5¢ €G¢ 6G€ 1494 79 €9 89 68 79 6G-99 %
GEe'esS  198%9S  8¥6'9SS  G/09SS  //9'GGS  €0EWSS  ¥6LYSS  LL0€SS  9LS6YS  8.7'8¥S  8.0WSS  LLOLYS  EL8EVS W
G8g'L 9 99 8G¢ v.¢ 9e¢ 8G¢€ G8¢ /9 v 69 L6 36 ¥75-09
1¥9'CSS Y¥6'99S  LEG'GSS 99¢'LSS 8Y98'9SS  G9L'LSS  evLYSS 868 vS  LvlevS  08FYYS  SOL'8YS
r¥9'L 9/ eve G¢e €Ge 10€ 99 9/ €8 0L LLL 67-9
v¥€CaS Lbv'CcGS  CC0'LSS  €4/7SS  GSEPSS  GLO'GSS  0G9'8YS  €G6'CSS  8v.L'8vS  LGY'IvS
Gee'L 89 Gel 6.¢ €9¢ L3 98 [40)} 801 €0l 77-0v
G0Z'0SS /8L'19S 68¥'LGS P¥E9'€SS LCL'LSS 68G'/vS  G9C6¥S  YOL'6YS Ov.L9vS  086'9%S
99¢'L € 79 8¢ e 38 gLl LLL LEL L 6€-9€
[FAR 4% €8CYYS 60S'erS 896'GYS 6VOLYS  LCE9YS 80E'SYS 89CTYS  CLOCYS
SyL'L [ oLL 8LE 66 el 6CL /81 9/l ¥7€-0¢
¥59'8€S [86°LYS 9GL6ES €¢6'8ES E€GL6ES 8LI6ES O0LTLES 6E6LES
8LL € €6 gL gel Gel 8L €8l 6¢-9¢
GglL'ees 08¥'9eS €0L'CeS Le8'eeS ¢ebees LLOEES PVLO'EES
861l 9 g Ll [44 (9% SOl G¢ lapun
‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) ‘dwo) oby tw
.@.>< . BAy B .@.>< .@_>< .@.>< .@.>< .@.>< .@_>< .@.>< .@.>< .@.>< .@_>< .@.>< psueny g%
'? 'ON ONJIlAQ B .oz ) .oz 8 .oz 3 .oz 3 .oz 3 .oz '8 ON '8 ON 8 ON 8 ON '8 ON i
[e1o0] 8 GE ¥7€-0¢ 6¢-G¢ ¥¢-0¢ 6L-GL 7L1-0L 6-G 14 9 4 L 0 D.n\u
(2 4
P8L ®9PL¢9
91IAI9G JO sup3) Aq pun aby Aq siaquiay SAIPY ||V JO uonnqliisia

112



APPENDIX A
SUMMARY OF ACTUARIAL ASSUMPTIONS AND METHODS



SUMMARY OF ACTUARIAL ASSUMPTIONS AND METHODS

Summary of Actuarial Assumptions and Methods

The following methods and assumptions were used in preparing the July 1, 2017, actuarial valuation. These
assumptions were adopted by the Board effective for the July 1, 2016 valuation.

1. Valuation Date

The valuation date is July 1st of each plan year. This is the date as of which the actuarial present value
of future benefits and the actuarial value of assets are determined.

2. Actuarial Cost Method (Prescribed Method under Actuarial Standards of Practice)

The actuarial valuation uses the Entry Age Normal actuarial cost method. Under this method, the
employer contribution rate is the sum of (i) the employer normal cost rate, and (ii) a rate that will amortize
the unfunded actuarial liability.

a) The valuation is prepared on the projected benefit basis, under which the present value, at the
investment return rate assumed to be earned in the future (7.0 percent), of each participant’s
expected benefit payable at retirement or death is determined, based on his/her age, service, sex
and compensation. The calculations take into account the probability of a participant’s death or
termination of employment prior to becoming eligible for a benefit, as well as the possibility of his/
her terminating with a service, disability, or survivor's benefit. Future salary increases are also
anticipated. The present value of the expected benefits payable on account of the active
participants is added to the present value of the expected future payments to retired participants
and beneficiaries to obtain the present value of all expected benefits payable from the Plan on
account of the present group of participants and beneficiaries.

b) The employer contributions required to support the benefits of the Plan are determined using a
level funding approach, and consist of a normal cost contribution and an accrued liability
contribution.

c) The normal contribution is determined using the “entry age normal” method. Under this cost
method, a calculation is made to determine the average uniform and constant percentage rate of
employer contribution which, if applied to the compensation of each participant during the entire
period of his/her anticipated covered service, would be required to meet the cost of all benefits
payable on his behalf based on the benefits provisions for new employees hired on or after
January 1, 2008.

d) The actuarial accrued liability (AAL) for each member is the difference between their present value
of future benefits (PVFB), based on the tier of benefits that apply to the member, and their present
value of future normal costs determined using the normal cost rate described in item ¢ above. For
inactive and retired members their AAL is equal to their PVFB.

e) The Legacy Liability payments were established in the Initial RSVS valuation. Each subsequent
valuation a liability (gain)/loss layer is established that is the difference between the sum of (i) the
remaining Legacy Liability and (ii) the remaining liability (gain)/loss layers, and the unfunded accrued
liability. The amortization payment for each liability (gain)/loss layer is determined by amortizing
the layer over 30 years with the first payment made one year after the valuation in which the layer
was established.

The contribution rate determined by this valuation will not be effective until one year later and the
determination of the rate reflects this deferral. It is assumed that there will be no change in the employer
normal cost rate due to the deferral, and it is assumed that payments are made uniformly throughout
the year.

Retirement
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SUMMARY OF ACTUARIAL ASSUMPTIONS AND METHODS

3. Actuarial Value of Assets

The actuarial value of assets is equal to the market value of assets less a five-year phase in of the
excess (shortfall) between expected investment return and actual income. The actual calculation is
based on the difference between actual market value and the expected actuarial value of assets each
year, and recognizes the cumulative excess return (or shortfall) at a minimum rate of 20% per year.
Each year a base is set up to reflect this difference. If the current year’s base is of opposite sign to the
deferred bases then it is offset dollar for dollar against the deferred bases. Any remaining bases are
then recognized over the remaining period for the base (5 less the number of years between the base
year and the valuation year). This is intended to ensure the smoothed value of assets will converge
towards the market value in a reasonable amount of time.

Expected earnings are determined using the assumed investment return rate and the beginning of year
actuarial value of assets (adjusted for receipts and disbursements during the year). The returns are
computed net of investment expenses.

The actuarial value of assets was marked to market value as of July 1, 2016 by recognizing all deferred
investment shortfalls on that date. The method described above will begin again with the 2017 valuation.
In addition, the actuarial value of assets includes an expected $250 million in Pension Obligation
Bonds (POBs) proceeds, discounted from December 31, 2017 to the valuation date at 7%.

4. Economic Assumptions

a) Investmentreturn: 7.00% per year, compounded annually, composed of an assumed 2.25% inflation
rate and a 4.75% net real rate of return. This rate represents the assumed return, net of all
investment expenses.

b) Salary increase rate: A 2.25% inflation component, plus a 0.75% general increase, plus a service-
related component as follows:

Total Annual Rate of Increase
Including 2.25% Inflation

Years of Service-related Component and 0.75%
Service Component General Increase Rate
M (2) ®)
1 2.25% 5.25%
2 2.25 525
3 2.75 5.75
4 2.25 5.25
5 1.75 475
6 1.50 4.50
7 1.25 4.25
8 1.00 4.00
9 0.75 3.75
10-24 0.50 3.50
25+ 0.00 3.00

c) Payroll growth rate: In the amortization of the unfunded actuarial accrued liability, payroll is assumed
to increase 2.75% per year. This increase rate is solely due to the effect of inflation on salaries, with
no allowance for future membership growth.

The investment return assumption is established in statute at 7.0% and therefore is considered a
prescribed assumption under the Actuarial Standards of Practice.
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SUMMARY OF ACTUARIAL ASSUMPTIONS AND METHODS

5. Demographic Assumptions

a) Retirement Rates

Expected Retirements per 100 Lives

Group A & B Members Group D Members
Age Males Females Males Females
M (2) ©) (4) (%)
45-49 15 12 0 0
50-54 10 11 3 3
55 10 11 4 4
56 10 11 5 5
57 10 11 6 6
58 10 11 7 7
59 10 11 8 8
60 12 11 10 10
61 14 11 13 13
62 16 20 35 35
63 18 18 25 18
64 20 12 18 20
65 20 22 20 20
66-69 20 20 20 19
70-74 20 25 20 19
75+ 100 100 100 100

b) DROP Participation
65% of eligible members are assumed to enter DROP.

c) DROP Entry Date

Those active members (not already in DROP) are assumed to enter DROP when first eligible. For
members who have already entered DROP, the actual DROP entry date supplied in the data is used.

d) DROP Interest Credit
Interest is credited as 50% of the average five-year investment return, with a minimum of 2.5% and
a maximum of 7.5%. Assumed to be 4.00% per year.

e) Mortality rates (active members)

Based on the Retired Pensioners 2000 Mortality Table (combined). Rates are scaled by 90% for
male and 80% for female. 90% of the rates are assumed to be for non- service related deaths and
10% for service related deaths.
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SUMMARY OF ACTUARIAL ASSUMPTIONS AND METHODS

Sample rates are shown below:

Rates

Non- Non-

service service Service Service

related related related related
Age Male Female Male Female
20 0.000279 0.000138 0.000031 0.000015
25 0.000305 0.000749 0.000034 0.000017
30 0.000360 0.000190 0.000040  0.000021
35 0.000626  0.000342 0.000070 0.000038
40 0.000874  0.000508 0.000097 0.000056
45 0.007227  0.000809 0.000136  0.000090
50 0.001732  0.001207 0.000192 0.000134
55 0.002935 0.001956  0.000326  0.000217
60 0.005465 0.003640  0.000607 0.000404
65 0.010317 0.006988 0.001146  0.000776
70 0.017987 0.012054 0.001999  0.001339
75 0.030646  0.020236  0.003405 0.002248

Mortality rates (retired members and beneficiaries):

Healthy Retirees and beneficiaries: Gender-distinct RP2000 Combined Healthy Mortality Tables
with Blue Collar Adjustment. Male rates are multiplied by 125% and female rates are multiplied by
112%. The rates are projected on a fully generational basis by scale BB to account for future mortality

improvements.

Disabled Retirees: Gender-distinct RP2000 Combined Healthy Mortality Tables with Blue Collar
Adjustment. Male rates are multiplied by 125% and female rates are multiplied by 112%. The rates
are projected on a fully generational basis by scale BB to account for future mortality improvements.

Rates are set-forward five years. A minimum rate of 0.04 is applied to male and 0.03 to female.

Sample rates are shown below:

Rates
Attained Age Healthy Healthy Disabled Disabled
in 2014 Male Female Male Female
45 0.002149 0.0071489  0.040000  0.030000
50 0.002891  0.002108  0.040000  0.030000
55 0.005029 0.002918  0.040000  0.030000
60 0.009369  0.004815  0.040000  0.030000
65 0.016403  0.009835  0.040000  0.030000
70 0.027069  0.017625  0.043632  0.030000
75 0.043632  0.029215 0.071367  0.046301
80 0.071367  0.046301 0.116414  0.078599
85 0116414  0.078599  0.194603  0.131126
90 0.194603  0.131126  0.298126  0.198245
95 0.298126  0.198245  0.412954  0.255008
100 0.412954  0.255008  0.497358  0.328290
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SUMMARY OF ACTUARIAL ASSUMPTIONS AND METHODS

f)  Termination Rates and Disability Rates

Termination rates (for causes other than death, disability or retirement):

Termination rates are a function of the member’s age and service. Termination rates are not applied
after a member becomes eligible for a retirement benefit. Rates at selected ages are shown below.

Probability of Decrement Due to Withdrawal — Male Members
Years of Service
Age 0 1 2 3 4 5 6 7 8 9 10+
20 0.3244 0.2682 0.2300 0.2060 0.1926 0.1824 0.1617 0.1507 0.1400 0.1278 0.0541
30 0.2585 0.2146 0.1808 0.1563 0.1396 0.1275 0.1143 0.1057 0.0985 0.0919 0.0449
40  0.2003 0.1645 0.1351 0.1124 0.0954 0.0832 0.0750 0.0683 0.0634 0.0603 0.0357
50 0.15569 0.1258 0.1013 0.0824 0.0681 0.0577 0.0510 0.0454 0.0471 0.0383 0.0265
60 0.1341 0.1083 0.0887 0.0740 0.0634 0.0557 0.0469 0.0407 0.0344 0.0277 0.0173

Probability of Decrement Due to Withdrawal — Female Members
Years of Service
Age 0 1 2 3 4 5 6 7 8 9 10+
20 0.2811 0.2574 0.2344 0.2123 0.1972 0.1711 0.1506 0.1282 0.1040 0.0784 0.1385
30 0.21565 0.1943 0.1736 0.1539 0.1356 0.1188 0.1032 0.0879 0.0730 0.0585 0.0795
40 0.1688 0.1460 0.1250 0.1063 0.0903 0.0770 0.0664 0.0581 0.0517 0.0472 0.0367
50 0.1570 0.1223 0.0984 0.0797 0.0645 0.0544 0.04817 0.0452 0.0453 0.0487 0.0339
60 0.1794 0.1373 0.1049 0.0812 0.0653 0.0570 0.0540 0.0552 0.0601 0.0682 0.0339

Rates of Decrement Due to Disability
Service-related Service-related

Age Males Females Males Females
20 0.000004 0.000006 0.000000 0.000001
25 0.000009 0.000013 0.000001 0.000002
30 0.000073 0.000065 0.000005 0.000008
35 0.000318 0.000702 0.000022 0.000013
40 0.000650 0.000234 0.000045 0.000029
45 0.001259 0.000528 0.000087 0.000066
50 0.002195 0.001256 0.000151 0.000157
55 0.003171 0.002021 0.000219 0.000253
60 0.004188 0.002436 0.000289 0.000305

Rates of disability are reduced to zero once a member becomes eligible for retirement.

6. Other Assumptions

a) Projected payroll for contribution purposes: The aggregate projected payroll for the fiscal year
following the valuation date is calculated by increasing the actual payroll paid during the previous
fiscal year to all members (actives, terminated and retired) by the payroll growth rate and multiplying
by the ratio of current active members to the average number of active members during the
previous fiscal year.
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SUMMARY OF ACTUARIAL ASSUMPTIONS AND METHODS

b) Percent married: 70% of employees are assumed to be married. (No beneficiaries other than the
spouse assumed). The 70% assumption is intended to provide sufficient margin to cover the costs
of any surviving children benefits.

c) Age difference: Male members are assumed to be three years older than their spouses, and female
members are assumed to be three years younger than their spouses.

d) Percent electing annuity on death (when eligible): All of the spouses of vested, married participants
are assumed to elect an annuity.

e) Percent electing deferred termination benefit: Vested terminating members are assumed to elect a
refund or a deferred benefit, whichever is more valuable at the time of termination.

f)  There will be no recoveries once disabled.
g) No surviving spouse will remarry.

h) Assumed age for commencement of deferred benefits: Members electing to receive a deferred
benefit are assumed to commence receipt at the first age at which unreduced benefits are
available.

i) Administrative expenses: The administrative expenses of the plan are added into the employer
contribution rate as a percentage of payroll.

j) Pay increase timing: Beginning of (fiscal) year. This is equivalent to assuming that reported pays
represent amounts paid to members during the year ended on the valuation date.

k) Decrement timing: Decrements of all types are assumed to occur mid-year.

[) Eligibility testing: Eligibility for benefits is determined based upon the age nearest birthday and
service nearest whole year on the date the decrement is assumed to occur.

m) Decrement relativity: Decrement rates are used directly from the experience study, without
adjustment for multiple decrement table effects.

n) Incidence of Contributions: Contributions are assumed to be received continuously throughout the
year based upon the computed percent of payroll shown in this report, and the actual payroll
payable at the time contributions are made.

0) Benefit Service: All members are assumed to accrue 1year of service each year. Fractional service
is used to determine the amount of benefit payable.

p) Retiree DROP Balances Payout Duration: It is assumed that retirees will receive their DROP
balances in equal installments over the eight years following retirement.

g) COLA is assumed to be 1.00% per year for almost all members effective 7/1/2017. Group D members
who terminated prior to the effective date of the 2017 legislation are not eligible for a COLA.

7. Participant Data

Participant data was supplied on electronic files. There were separate files for (i) active members, (ii)
inactive members, and (i) members and beneficiaries receiving benefits.

The data for active members included birth date, sex, most recent hire date, salary paid during
last fiscal year, hours worked by the employee, and employee contribution amounts. For retired
members and beneficiaries, the data included date of birth, sex, amount of monthly benefit, and
date of retirement. Also included was the member’s Group and for members participating in DROP,
their account balances and monthly DROP income.

Most healthy and disabled retirees are assumed to have an 80% joint and survivor form of payment
(@ small group of retirees is only eligible for a 50% joint and survivor annuity), prorated by the 70%
marriage assumption and reflecting the 3 year spousal age differential.

All non-children beneficiaries are assumed to have life only benefits and all children beneficiaries’
annuities are assumed to stop at age 21.
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SUMMARY OF ACTUARIAL ASSUMPTIONS AND METHODS

Salary for the prior fiscal year as well as an annualized rate of pay is provided in the data. The
annualized rate increased by one-year’s salary increase is the rate of pay the member is assumed
to earn in the upcoming fiscal year.

Except as noted below, assumptions were made to correct for missing, or inconsistent data. These
had no material impact on the results presented.

We received salary information on City of Houston employees employed by HFC, HFF, and CCSI.
Where we had additional information because of prior HMEPS service, we added the salary
information and treated the records as active employees. For the 170 records where we had no
additional information, we assumed these records were Group D members and we grossed up the
Group D liabilities and payroll to reflect these additions.

8. Group Transfers

We assume no current Group B members will transfer to Group A.

9. Change in Assumptions Since Prior Valuation

There have been no changes in the actuarial assumptions and methods since the prior valuation.
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SUMMARY OF PLAN PROVISIONS

Summary of Plan Provisions

The provisions summarized in this section apply to persons who are members (active employees). Former
members may have been covered under different plan provisions, depending on their dates of separation
from service.

1. Covered Members
Any person who is a participant of Group A, under the original act.

Persons who became employees of the City of Houston after September 1, 1981 and prior to September
1, 1999, and elected officials of the City of Houston who assumed office after September 1, 1981 and
prior to September 1, 1999, participate in Group B, but may make an irrevocable election to participate
in Group A instead.

Persons who become employees of the City and persons who are elected as City officials after
September1,1999 and prior to January 1, 2008 become members of Group A. Certain persons who were
or became a Director of a City Department, Chief Administrative Officer, or Executive Director of HMEPS
on or after September 1, 1999 and prior to January 1, 2005 participate in Group C. Effective January
1, 2005, all Group C participation ceased and all Group C participants became Group A participants.
Accruals earned by Group C participants prior to January 1, 2005 are retained, but all future accruals
are based on the Group A formulas.

All future references to Group C participants in this appendix are intended to reflect this change in the
Group C status.

Covered employees newly hired on or after January 1, 2008 will be members of Group D.

A former employee who is rehired on or after January 1, 2008 is a member of the group in which such
employee participated at the time of his/her immediately preceding separation from service.

2. Monthly Final Average Salary (FAS)

The sum of the seventy-eight highest biweekly salaries paid to a member during his period of credited
service, divided by thirty-six. Salary includes base pay, longevity pay, and any shift differential pay. If
there are fewer than seventy-eight biweekly salaries, the FAS is determined by multiplying the average
of all biweekly salaries paid to the member during the period of credited service by 26 and dividing the
product by 12.

3. Credited Service

All services and work performed by an employee, including prior service. For members of Group A and
former Group C, all services and work performed after September 1, 1943 must have been accompanied
by corresponding contributions to HMEPS by the employee or legally authorized repayments must
have been made. The contribution requirement applies to all Group B and Group D members effective
with the first full pay period on or after July 1, 2017.

Credited service for former participants in Group C means the number of years of eligible service after
the executive official’s effective date of participation in Group C. A former Group C member receives
two times the number of actual years of credited service in Group C solely for the purpose of fulfilling
the eligibility requirements in Group C.

If former Group D and pre-1997 Group B members who forfeited their previous non- contributory credited
service are rehired they will regain a year of forfeited non-contributory credited service for each year

of service earned upon reemployment.
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4. Normal Retirement

a) Eligibility For participants in Group A or Group B, or, a former Group C member who became a
Group A member as of January 1, 2005, the earliest of:

i. Age 62 and 5 years of Credited Service

ii. 5 years of Credited Service, and age plus years of Credited Service equal 70 or
more, provided that, prior to January 1, 2005, the participant had at least five years
of credited service and the combination of age and years of credited service was
equal to or greater than 68.

iii. 5 years of Credited Service, and age plus years of Credited Service equal 75 or
more with minimum age 50.

For participants in Group D
Age 62 and 5 years of Credited Service

b) Benefit Prior to January 1, 2005:

Group A: 3.25% of FAS for each of the first 10 years of Credited Service plus 3.50% of
FAS for Credited Service greater than 10 years but less than 20 years plus 4.25% of
FAS for each year of Credited Service greater than 20 years (excludes period of DROP
participation). Maximum benefit is 90% of FAS for all future retirees.

Group B: 1.75% of FAS for each of the first 10 years of Credited Service plus 2.00% of
FAS for Credited Service greater than 10 years but less than 20 years, plus 2.75% of
FAS for each year of Credited Service greater than 20 years (excludes period of DROP
participation). Maximum benefit is 90% of FAS for all future retirees.

Group C: Double the rate for Group A
All accruals after January 1, 2005:

All accruals under the prior multipliers were frozen as of January 1, 2005 and the following
benefit multipliers apply to service on or after that date:

Group A: 2.50% of FAS for each of the first 20 years of Credited Service plus 3.25% of
FAS for each year of Credited Service greater than 20 years (excludes period of DROP
participation). Maximum benefit is 90% of FAS for all future retirees.

Group B: 1.75% of FAS for each of the first 10 years of Credited Service plus 2.00% of
FAS for Credited Service greater than 10 years but less than 20 years, plus 2.50% of
FAS for each year of Credited Service greater than 20 years (excludes period of DROP
participation). Maximum benefit is 90% of FAS for all future retirees.

Group D: 1.80% of FAS for each of the first 25 years of Credited Service, plus 1.00% of
FAS for each year of Credited Service greater than 25 years. Maximum benefit is 90% of
FAS for all future retirees.

5. Early Retirement (Group D only)

a) Eligibility i. At least ten years of Credited Service; or

ii. Atleast five years of Credited Service and a combination of age and service equals
or is greater than 75.

b) Benefit Accrued normal retirement benefit reduced by 0.25% for each month you are less than
age 62.

Retirement
G R Consulting
HMEPS Comprehensive Annual Financial Report 2018 123



SUMMARY OF PLAN PROVISIONS

6. Vested Pension

a) Eligibility 5 years of Credited Service.

b) Benefit Group A and Group C: Either the accrued normal retirement benefit with payments
beginning at the normal retirement eligibility date or a refund of employee contributions,
if any, without interest.

Group B and Group D: Accrued normal retirement benefit payable at the normal retirement
eligibility date.

Ifthe actuarial presentvalue of apensionis lessthan $20,000, a terminated participantwho
is not eligible to begin receiving a pension may request an early lump sum distribution of
the pension. Such early lump sum distribution is irrevocable. Credited Service associated
therewith can be reinstated after reemployment and pursuant to the rules of the plan.

7. Withdrawal Benefit

If a nonvested contributory member withdraws from service with less than 5 years, a refund of the
member’s contributions is made without interest, upon request.

8. Service-Connected Disability Retirement
a) Eligibility Any age
b) Benefit Current:

Group A: Accrued normal retirement benefit, but not less than 20% of final monthly salary
at time of disability plus 1% of final monthly salary per year of Credited Service, to a
maximum of 40% of final monthly salary.

Group B and Group D: Accrued normal retirement benefit, but not less than 20% of final
monthly salary at time of disability.

After July 1, 2017:

Accrued normal retirement benefit, but not less than 20% of final monthly salary at time
of disability plus 1% of final monthly salary per year of Credited Service, to a maximum of
40% of final monthly salary.

9. Non-service-Connected Disability Retirement

a) Eligibility 5 years of Credited Service.

b) Benefit Accrued normal retirement benefit payable immediately.
10. Pre-retirement Survivor Benefits

A. Service-connected
a) Eligibility Any age or Credited Service
b) Benefit Current:

If there is a surviving spouse, 100% of FAS payable to the spouse. 10% of FAS is payable to
each qualifying dependent to a maximum of 20% for all dependents. Surviving spouse’s
benefit will be reduced by the amount of dependent benefits. If no surviving spouse,
dependent benefits are 50% of the amount a surviving spouse would have received for
each dependent to a maximum of 100% for all dependents in the aggregate.

Effective July 1, 2017:

If there is a surviving spouse, the spousal survivor benefit is 80% of the participant’s final
average salary, payable immediately.
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B. Non service-connected
a) Eligibility 5 years of Credited Service
b) Benefit Current:
Benefits for survivorship of vested Group D members after January 1, 2008:

Death of active employee: If there is a surviving spouse, 100% of accrued pension is
payable to the spouse. 10% of accrued pension is payable to each qualifying dependent
to a maximum of 20% for all dependents. Surviving spouse’s benefit will be reduced by
the amount of dependent benefits. If no surviving spouse, dependent benefits are 50% of
the amount a surviving spouse would have received for each dependent to a maximum
of 100% for all dependents in the aggregate.

Death of terminated vested employee (not yet retired): If participant selected Optional
Annuity then benefit will be paid based on selected option. If the participant did not select
an optional annuity then if there is a surviving spouse the participant will be deemed to
have selected the 50% J&S Optional Annuity. If the participant did not select an Optional
Annuity and there is no surviving spouse then no benefit is payable.

For all other Groups on or after August 1, 2001:

If there is a surviving spouse, 100% of accrued normal retirement benefit payable to the
spouse and 10% of accrued normal retirement benefit to each qualifying dependent to a
maximum of 20% for all dependents in the aggregate. The surviving spouse’s benefit will
be reduced by dependent benefits, if any. If there is no surviving spouse, each dependent
will receive 50% of the benefit a surviving spouse would have received subject to a
maximum of 100% of a surviving spouse’s benefit for all dependents in the aggregate.

Effective July 1, 2017:

If an active Group A, Group B or Group D member with at least 5 years of credited service
dies while still in service with the City (off-duty death), the spousal survivor benefit will be
80% of the normal accrued pension, payable immediately, provided that the spouse was
married to the participant for at least one continuous year as of the date of death. If such
spouse was married less than one continuous year as of the date of death, the survivor
benefit is 50% of the normal accrued pension.

If a Group A or Group B deferred participant (not yet receiving a pension benefit) dies, the
spousal survivor benefitis 50% of the normal accrued pension, payable at the participant’s
eligibility date. However, the surviving spouse can elect an earlier actuarially equivalent
benefit.

11. Post-retirement Survivor Benefits

All Groups except Option-Eligible Participants Prior to June 30, 2017:

If there is a surviving spouse, 100% of the retirement benefit the deceased retiree was
receiving at the time of death payable to the spouse and 10% of that retirement benefit
payable to each qualifying dependent to a maximum of 20% for all dependents. The
surviving spouse’s benefit will be reduced by dependent benefits, if any. If there is no
surviving spouse, each dependent will receive 50% of the benefit a surviving spouse
would have received subject to 100% of a surviving spouse’s benefit for all dependents
in the aggregate.

All Groups except Option-Eligible Participants On or After July 1, 2017:

If there is a surviving spouse, 80% of the retirement benefit the deceased retiree was
receiving at the time of death payable immediately, provided that the spouse was married
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to the retiree at the time of death and for at least one continuous year as of the date of
separation from service (the marriage requirement applies for separations from service
on or after July 1, 2017). If such spouse was married less than one continuous year as of
the date of separation from service (the marriage requirement applies for separations
from service on or after July 1, 2017), the spousal survivor benefit is 50% of the retirement
benefit being received by the retiree at the time of death.

Option-Eligible Participants:

Life only to the retiree. Option-Eligible Participants may elect other options based on
actuarial factors.

All Group D members, Group A & B members who terminate after June 30, 2011 eligible
for a normal retirement benefits and who are not married at their termination of service,
and Group B members who terminated prior to September 1, 1997 and who are eligible
for a normal retirement benefit are Option-Eligible Participants.

12. Benefit Adjustments
Prior to June 30, 2017.

Each year, effective February 1, monthly benefits will be increased 3.0%, not compounded,
for all retirees and survivors. This will affect all members currently in payment status and
members who enter payment status in the future. For members hired on or after January
1, 2005 future increases will be 2.0%, not compounded. However, pre-2005 retirees who
are rehired will receive a 3% COLA on their subsequent benefit instead. No COLA for
Group D members.

On or after July 1, 2017:

COLAs are calculated as half of the average five-year investment return less five
percentage points, with a minimum of 0% and a maximum of 2%, not compounded.
Group D retirees, who terminated after the effective date of the 2017 Legislation, will
receive COLAs in the future. For employees who are participating in DROP, COLAs will
be delayed until the earlier of their age at retirement or age 62 as of January 1 of the year
in which the increase is made.

13. Contribution Rates. (All rates occur as of the first full pay period on or after the applicable effective
date)

a) Members Effective July 1, 2017, 7% of salary for Group A members, 2% of salary for Group B
members and 2% of salary for Group D members. For Group D, beginning January 1,
2018, in addition to the 2%, employees contribute 1% to a notional account that will be
credited with the DROP Credit interest. Effective July 1, 2018, the total contribution
increases to 8% of salary for Group A members and 4% of salary for Group B members.

b) City Beginning in 1993, the rate required to fund the Retirement Fund on an actuarial reserve
basis. However, effective September 1, 1999, the minimum contribution rate is equal to
the greater of 10% of covered payroll or twice the contribution rate a Group A member
is required to make by statute. Under the ARM&CA between the Board and the City of
Houston, the City will contribute the greater of $108.5 million or 21.36% of payroll in fiscal
year 2013. Contributions in future fiscal years increase by the greater of $10 million or
2% of payroll over the prior year’s rate until such time that the City’s contribution rate
equals the actuarially determined contribution rate.

Effective July 1, 2017, the City’s contribution obligation is set by state statute as described
in the RSVS Section.
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Deferred Retirement Option

a) Eligibility Participants (other than Group D) who are eligible to retire but who have not retired and
who remain in service with the City may participate in the DROP.

b) Monthly DROP Credit

An amount equal to the accrued normal retirement benefit as of the effective date of
DROP participation. The Monthly DROP Credit is credited to a notional account (DROP
Account) on the last calendar day each month.

c) DROP Credit Interest

Interestis credited to the DROP Account at the beginning of each day based on the DROP
Account balance at the end of the previous day and posted monthly on the last calendar
day of each month. Effective July 1, 2017, the annual interest rate effective beginning
January 1each year is half of the average five-year investment return, not less than 2.50%
and not greater than 7.5%. The assumed DROP Credit interest is 4.00%.

d) DROP Credits-COLA
On or after July 1, 2017:

COLAs will not be given if the DROP participant is younger than age 62. When the DROP
participant attains at least age 62 as of January 1 of the year of the increase, COLAs are
calculated as half of the average five-year investment return less five percentage points,
with @ minimum of 0% and a maximum of 2%, not compounded.

Between January 1, 2005 and December 31, 2016

The Monthly DROP Credit for participants who entered the DROP effective on or before
January 1 of the then current year will be increased effective February 1 each year by
3.0%, not compounded.

The Monthly DROP Credit for Group A and Group B participants who were first hired on or
after January 1, 2005 who entered the DROP effective on or before January 1 of the then
current year will be increased effective February 1 each year by 2.0%, not compounded.

e) DROP Account Balance
The sum of a participant’s Monthly DROP (DROP Benefit) Credits, Monthly DROP Credit
Adjustments, applicable interest, and employee contributions as applicable.

DROP Benefit Pay-out: A terminated DROP participant may elect to:

a) Receive the entire DROP Account Balance in a lump sum.
b) Receive the DROP Account Balance in periodic payments as approved by the Pension Board.

c) Receive a portion of the DROP Account balance in a lump sum and the remainder in periodic
payments as approved by the Pension Board.

d) Receive a partial payment of not less that $1,000, no more that once each ninety days.
e) Defer election of a payout option until a future date.
Post DROP Retirement

The Final Pension is the accrued normal retirement benefit as of the effective date of DROP participation,
increased with COLAs since DROP entry.

Changes in Plan Provisions Since Prior Year
There have been no changes to the benefit provisions of the System since the prior valuation.
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