JOINT ADDENDUM TO FINAL RISK SHARING VALUATION STUDY FOR FY 2021

Pursuant to §13B(f)(2)(B)(ii) of Texas Revised Civil Statutes 6243e.2(1) (“Statute”), the Executive Director
for the Houston Firefighters’ Relief and Retirement Fund (“Fund”) and the Finance Director for the City of
Houston (the “Municipality”) do hereby execute this joint addendum to the respective Fund and
Municipality final risk sharing valuation studies (“RSVS”) reflecting the arithmetic average for fiscal year
2021 in which the difference between the Fund and Municipality’s estimated contribution rate was
greater than two percentage points. Additionally, the Fund and Municipality recognize that the conditions
described in §13E(a) and (b)(1) of the Statute are satisfied; therefore, the Municipal Contribution Rate for
fiscal year 2021 shall be the Corridor Midpoint.

Fiscal Estimated Estimated Arithmetic Average of | Corridor Midpoint
Year Contribution Rate Contribution Rate Estimated Contribution
from the Fund from the Rate
Municipality
2021 36.25% 26.19% 31.22% 31.89%
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B 500 Plaza Drive
Secaucus, NJ 07096

November 15, 2019

Mr. Ralph D. Marsh

Executive Director

Houston Firefighters’ Relief and Retirement Fund
4225 Interwood North Parkway

Houston, Texas 77032

Re: Risk Sharing Valuation Study

Dear Ralph:

Pursuant to our engagement to provide actuarial services to the Houston Firefighters' Relief and
Retirement Fund (Fund), we have prepared this Risk Sharing Valuation Study, as required under
Senate Bill 21907, for the Fund as of July 1, 2019. This reflects the benefit provisions of the Fund as
amended by, as well as funding policies mandated by, Senate Bill 2190.

Risk Sharing Valuation Results’

2019 Risk Sharing 2018 Risk Sharing

$000 Valuation Results  Valuation Results
Present Value of Future Benefits $ 5,843,854 $ 5,742,810
Actuarial Accrued Liability $ 5,057,759 $ 4,948,133
Actuarial Value of Assets $ 4,190,934 $ 4,027,079
Unfunded Accrued Liability $ 866,825 $ 921,054
Funded Ratio 82.9% 81.4%
City Normal Cost Rate? 17.15% 17.09%
City Accrued Liability Rate 19.10% 20.07%
Total City Contribution Rate® 36.25% 37.16%
Estimated City Contribution for following Fiscal Year $ 99,496 $ 101,331
Employee Contribution Rate 10.50% 10.50%

' This Risk Sharing Valuation Study has been provided without waiving the Fund’s right to litigate the constitutionality of
SB2190.

2 Contains an allowance for administrative expenses equal to 1.25% of payroll.

3Asa percentage of pensionable compensation



Development of the Actuarial Value of Assets ($000)

Actuarial Investment Gain (Loss)

Fiscal Year End
June 30, 2019

Market Value of Assets at beginning of year $ 4,170,354
Net Cash Flow

Contributions $ 124,178

Disbursements 278,615

Net Cash Flow $ (154,437)
Expected Investment Return $ 286,611
Expected Market Value of Assets at end of year $ 4,302,528
Market Value of Assets at end of year $ 4,237,692
Investment Gain / (Loss) $ (64,836)

Schedule of Actuarial Investment Gains (Losses)

Current Year Unrecognized Gain
Initial Actuarial Recognized Gain (Loss)

Plan Year Ending Gain (Loss) (Loss) As of July 1, 2019
June 30, 2017 $ 176,604 $ 35,321 $ 70,642
June 30, 2018 46,641 9,328 27,985
June 30, 2019 (64,836) (12,967) (51,869)

$ 46,758

Actuarial Value of Assets

Market Value as of July 1, 2019 $ 4,237,692
(Gain) / Loss to be Recognized in Future Years (46,758)
Actuarial Value as of July 1, 2019 $ 4,190,934

(Gain) Loss Sources ($000)

(Gain) Loss Source Amount

Actuarial Value of Assets $  (41,710)
Actuarial Accrued Liability (27,113)
Contributions 7147

Total $ (61,676)



Change in Key Results since the Prior Valuation ($000)

Analysis of Change in Unfunded Liability

Unfunded at Beginning of Period

Estimated Change Due to Normal Operation
Normal Cost
Contributions
Administrative Expenses
Interest
Net Change

Estimated Change due to Actuarial Experience
Actuarial (gain) loss from asset sources
Actuarial (gain) loss from liability sources
Net change

Unfunded Actuarial Accrued Liability at End of Period

Amortization Schedule as of July 1,2019 ($000)

Remaining
Amortization

Payments as of

2018/2019

$ 921,054
$ 69,741
(124,178)

6,217

62,814

$ 14,594
$ (41,710)
(27,113)
$ (68,823)
$ 866,825

Payment As a % of

for Fiscal Fiscal Year

Initial
Plan Year Liability Liability Layer as
Ending Layer of July 1, 2019
June 30,2016 $ 900,223 $ 984,023
June 30, 2017 (19,325) (20,888)
June 30, 2018 (32,368) (34,634)
June 30, 2019 (61,676) (61,676)
Total $ 866,825

July 1, 2019

27
27
27
2

Year 2021 2021 Payroll

$ 59,756 21.78%
(1,268)  (0.46)%
2,103)  (0.77)%
(3.972)  (1.45%

$ 52413 19.10%

1 Per SB 2190, the amortization period for a new liability gain layer is equal to the remaining amortization period on the

largest remaining liability loss layer.



Actuarial Certification

We certify that the information contained in this Risk Sharing Valuation Study has been prepared
in accordance with the appropriate Actuarial Standards of Practice. To the best of our knowledge,
the information fairly presents the actuarial position of the Houston Firefighters' Relief &
Retirement Fund as of July 1, 2019 on the basis of the actuarial assumptions, methods and Fund
provisions set forth herein.

The Board of Trustees of the Fund may use this report for discussing and reaching consensus
with the City of Houston on the City Contribution Rate. Use of this report for any other purpose or
by anyone other than the Board or the City of Houston may not be appropriate and may result in
mistaken conclusions because of failure to understand applicable assumptions, methods, or
inapplicability of the report for that purpose. Because of the risk of misinterpretation of actuarial
results, Buck recommends requesting an advance review of any statement, document, or filing to
be based on information contained in this report. Buck will accept no liability for any such
statement, document or filing made without prior review by Buck.

Future actuarial measurements may differ significantly from current measurements due to Fund
experience differing from that anticipated by the economic and demographic assumptions,
increases or decreases expected as part of the natural operation of the methodology used for
these measurements, and changes in Fund provisions or applicable law. An analysis of the
potential range of such future differences is beyond the scope of this valuation.

Where presented, references to “funded ratio” and "unfunded accrued liability” typically are
measured on an actuarial value of assets basis. It should be noted that the same measurements
using market value of assets could result in different funded ratios and unfunded accrued
liabilities. Moreover, the funded ratio presented is appropriate for evaluating the need and level of
future contributions but makes no assessment regarding the funded status of the Fund if the Fund
were to settle a portion or all of its liabilities.

In preparing the actuarial results, we have relied upon information provided by the Board of
Trustees as of July 1, 2019 regarding Fund provisions, Fund participants, Fund assets,
contribution rates and other matters used in the actuarial valuation. Specifically, a market value of
assets equal to $4,237,692,080 has been provided by the Fund representatives. A summary of
the actuarial assumptions, major Fund provisions, and Fund participant data used to calculate the
results of this study can be found in the appendices. Although we did not audit the data, we
reviewed the data for reasonableness and consistency with the prior year’s information. The
accuracy of the results of this valuation is dependent on the accuracy of the data.

Except as prescribed in Senate Bill 2190 (as noted in Appendix A), the Board of Trustees has
sole authority to determine the actuarial assumptions and has selected the actuarial methods and
assumptions used in this valuation. In our opinion, those actuarial assumptions selected by the
Board are reasonably related to the experience of the Fund and to reasonable long-term
expectations. The actuarial assumptions prescribed by Senate Bill 2190 have been reflected in
this valuation.

Based on the statutory requirements of Senate Bill 2190 it is our understanding that the actual
City contribution rate may be established as an average of the contribution rates shown in this
report and those shown in the Risk Sharing Valuation Study prepared by the City's actuary. If
future contributions are established in this manner at levels below those presented in this report,
the Fund may not be expected to achieve a fully funded position over the 30-year time horizon as
contemplated in the statute based on the data, assumptions and methods set forth on the
attached pages.



| am a Member of the American Academy of Actuaries and meet the Qualification Standards of
the Academy to render the actuarial opinions contained in this report. This report has been
prepared in accordance with all applicable Actuarial Standards of Practice, and | am available to
answer questions about it.

If you have any questions concerning this information, please let me know.

Respectfully submitted,

Buck Global, LLC

Aaron Shapiro, FSA, EA, MAAA, FCA
Principal, Consulting Actuary

ASljac
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Appendix A: Summary of Actuarial Methods and Assumptions

Basis for Assumptions

The economic and demographic assumptions used in the study (except for the investment return assumption)
were adopted by the Board in consultation with Buck. Senate Bill 2190 requires that an actuarial experience study
be performed in order to review the experience of the Fund at least once every four years to determine if any
changes to the valuation assumptions are warranted. In general, the assumptions used in the valuation are based
on recommendations made and approved by the Board as part of an Experience Study covering plan years from
July 1, 2009 through June 30, 2013. The mortality assumption used in this study is based on the most recent
base mortality table published by the Society of Actuaries and the projection scale MP-2018, which was published
in 2018. Senate Bill 2190 requires the use of an investment return assumption of not more than 7.00%.

Actuarial Methods

Actuarial Value of Assets

Senate Bill 2190 requires the use of an asset valuation method that recognizes gains and losses on the market
value of assets (based on the difference between the actual rate of return and the assumed rate of return) over
five years. Past gains and losses were fully recognized in the Actuarial Value of Assets at July 1, 2016. New gains
and losses will be recognized over five years beginning July 1, 2017.

Actuarial Cost Method

Senate Bill 2190 requires the use of the Ultimate Entry Age Method with liabilities allocated from date of entry to
expected payment of benefit. Under the Ultimate Entry Age Method, future normal cost for active employees is
calculated based on the Fund provisions in effect for the most recently hired employees.

Senate Bill 2190 also requires the use of a 30-year, closed, level percent of payroll amortization period, in which
new gain/loss amortization bases are established each year. The Unfunded Actuarial Accrued Liability at July 1,
2016 was amortized as a level percentage of payroll over a closed amortization period of 30 years with payments
effective for fiscal year beginning July 1, 2017. Additional actuarial experience losses will be amortized over a
closed amortization period of 30 years in future valuations. If, in any given year, the Fund experiences an actuarial
gain, any such gain will be used to offset the largest outstanding loss amortization base, if applicable.

Key Economic Assumptions

Investment Return

Real Rate of Return 4.0%
Price Inflation 3.0%
Total Nominal Rate 7.0%

Expected future investment returns are assumed to be net of investment expenses.

Wage and Price Inflation
3.0%

Payroll Growth Rate
3.0%



Appendix A: Summary of Actuarial Methods and Assumptions
(continued)

Normal Cost Load for Administrative Expenses
1.25% of pensionable payroll’

Individual Pay Increase Rate

(Nominal =
Merit + Wage Inflation)
Age Nominal Merit
20 7.00% 4.00%
25 6.25% 3.25%
30 5.50% 2.50%
35 5.00% 2.00%
40 4.00% 1.00%
45 3.70% 0.70%
50 3.40% 0.40%
55 3.00% 0.00%

Key Demographic Assumptions

Retirement Rates

Number of Years Probability of Retiring

of Service Within One Year
Less than 25 1%?2
25 5%
26 5%
27 5%
28 5%
29 5%
30 15%
31 15%
32 15%
33 15%
34 15%
35 25%
36 25%
37 30%
38 35%
39 40%
40+ 100%

1 required by Senate Bill 2190
2 participants eligible to enter the DROP in the future are not assumed to retire with less than 25 years of service before age 55



Appendix A: Summary of Actuarial Methods and Assumptions
(continued)

DROP Duration

Duration of DROP Percentage of Participants Electing

at Retirement Retirement at the Specified Duration
3 0
5 5
8 30
10 65

DROP balances for active members are assumed to be paid out over 15 years and are discounted at the future
DROP return assumption from the date payments begin. The liability for DROP balances of members who have
left active service is assumed to be equal to the total of all of the DROP balances. This conservative assumption
is used because individual DROP balances were not available for inactive members, and evidence was provided
that members have been withdrawing their entire balance earlier and more often.

Sample Rates

Percentage of Participants Retiring
with Specific Drop Durations

Number of Years of Service at

Actual Retirement 0 yr. 3 yrs. 5 yrs. 8 yrs.
20 0% 0% 0% 0% 0%
25 0 0 100 0 0
30 0 0 5 30 65
35 0 0 5 30 65
40 0 0 0 0 100

Mortality Rates

Active participants and nondisabled pensioners

Based on the RP-2014 Mortality Table with Blue Collar Adjustment with generational improvement using MP-
2018. Changes have been applied by adjusting RP-2014 backward to 2006 with MP-2014, and then applying
generational projection from 2006 using MP-2018.

Note: These mortality rates are used to determine the mortality assumptions for the Fund, including the
probability of ceasing active service due to death.

Disabled pensioners

Based on the RP-2014 Total Data Set for Disabled Lives Mortality Table with generational improvement using
MP-2018. Changes have been applied by adjusting RP-2014 backward to 2006 with MP-2014, and then
applying generational projection from 2006 using MP-2018,



Appendix A: Summary of Actuarial Methods and Assumptions
(continued)

Disability Rates

Graduated rates.

Sample Rates per 100 Participants

Age Disability
20 0.75
25 0.75
30 0.75
35 1.50
40 1.50
45 1.50
50 1.60
55 1.50
60 3.00

Percentage of Deaths and Disabilities in the Line of Duty

Age Death Disability’
25 100% 60%
35 100 60
45 42 34
55 20 25

Termination Rates

Age Termination Rate
20 1.30%
25 1.30
30 1.18
35 0.70
40 0.40
45 0.45
50 0.00

For members hired prior to July 1, 2017 who are terminating with at least 10 years but less than 20 years of
service:

e 50% will elect a contribution refund
o  50% will elect a deferred monthly pension benefit

For members hired on or after July 1, 2017 who terminate with at least 10 years of service, but who whose age
plus service is not at least 70, they are assumed to elect a monthly pension benefit deferred to the year in which
their age plus service equals 70.

1 1% of firefighters who become disabled in the line of duty are assumed to be incapable of performing any substantial gainful activity.



Appendix A: Summary of Actuarial Methods and Assumptions
(continued)

Marital Status at Benefit Eligibility
Percentage married
90% of participants are assumed to be married.
No beneficiaries other than the spouse assumed.
Age difference
Husbands assumed to be three years older than wives.

Adjustment to Reflect Definition of Average Monthly Salary

For members hired prior to July 1, 2017, active liabilities were increased 5% to account for differences between
the plan’s definition of average monthly salary, the average of the highest 78 pay periods, and the compensation
data available for the valuation.

Development of Valuation Pay

Valuation pay is developed by increasing the prior year's pay with the nominal individual pay increase rate. As a
result of Texas District Court 157 ruling against Proposition B, the fiscal year ending June 30, 2018 pay used for
this purpose was net of payments received as a result of Proposition B.

Age at which Benefits End for Child Beneficiaries

Benefits are assumed to end once the child beneficiary reaches age 23.

Future DROP Returns

Future DROP interest crediting rates are assumed to be equal to 4.55% (65% of the assumed asset return of 7%)

Future Cost-of-Living Adjustments

COLAs paid in October 2018 are assumed to be equal to 2% (the assumed asset return of 7% less 5%). COLAs
paid after October 2018 are assumed to be equal to 2.25% (the assumed asset return of 7% less 4.75%).

Census Dates

All dates in the census used to calculate liabilities are set as July 1%t in the year of the event.

Missing Data Assumptions

Pay for New Hires
None were missing.
Employee Contributions
Based on the prior year's contributions and current year's pay.
Age at First Payment for Vested Terminations:
50
Benefits Not Valued

The proportional retirement program between the Houston municipal, police and fire pension funds which
allows for combining service credit from two or more City of Houston pension plans was not valued because
its impact is expected not to be material.

10



Appendix A: Summary of Actuarial Methods and Assumptions
(continued)

Summary of Changes from the July 1, 2018 Valuation

e The mortality improvement scale applied to healthy and disabled lives was updated from the MP-2017
projection scale to the MP-2018 projection scale to reflect additional information published by the Society of
Actuaries subsequent to the initial publication of the RP-2014 and MP-2014 tables and subsequent studies.
This change decreased the actuarial accrued liability by approximately $7.0M.

11



Appendix B: Summary of Plan Provisions

Membership

Any firefighter who has not reached the age of 36 at the time he or she first enters employment shall automatically
become a participant in the Fund upon completing the training period. Before October 1, 1990, the eligibility age
was age 31. Before 1984, participants entered the Fund on January 1 or July 1.

Average Salary

For members hired prior to July 1, 2017, the average of the highest 36 months of pensionable pay (or 78 pay
periods). For members hired on or after July 1, 2017, the average of the final 36 months of pensionable pay (or 78
pay periods).

Pensionable Pay

Pensionable pay prior to July 1, 2017 includes base pay and overtime, before reduction for pre-tax employee
contributions and salary deferrals. Pensionable pay after July 1, 2017 includes base pay, before reduction for pre-
tax employee contributions and salary deferrals.

Standard Service Pension — Members hired prior to July 1, 2017
Eligibility

20 years of service
Benefit

For retirement on or after November 1, 1997 and applicable for service accrued prior to July 1, 2017, 50% of
average monthly salary; plus 3% of average monthly salary per year of service in excess of 20 years. For
service accrued after July 1, 2017, 2.75% of average monthly salary per year of service for the member's first
20 years of service,; plus 2.00% of average monthly salary per year of service in excess of 20 years.

For retirement on or after November 1, 1996 and prior to November 1, 1997, 48.334% of average monthly
salary, plus 2.834% of average monthly salary per year of service in excess of 20 years.

For retirement on or after November 1, 1995 and prior to November 1, 1996, 46.667% of average monthly
salary, plus 2.667% of average monthly salary per year of service in excess of 20 years.

For retirement on or after September 1, 1991 and prior to November 1, 1995, 45% of average monthly salary,
plus 2.5% of average monthly salary per year of service in excess of 20 years, up to 30 years, plus 1.0% of
average monthly salary in excess of 30 years.

For retirement on or after September 1, 1989 and prior to September 1, 1991, 45% of average monthly salary,
plus 2.5% of average monthly salary per year of service in excess of 20 years.

For retirement on or after September 1, 1987 and prior to September 1, 1989, 45% of average monthly salary,
plus 2% of average monthly salary per year of service in excess of 20 years.

Far retirement on or after July 1, 1986 and prior to September 1, 1987, 40% of average monthly salary plus
2% of average monthly salary per year of service in excess of 20 years.

For retirement on or after January 1, 1970 and prior to July 1, 1986, 35% of average monthly salary plus 3%

of average monthly salary per year of service in excess of salary per year of service in excess of 25 years.
Maximum

For retirement on or after July 1, 2017, none.

For retirement on or after September 1, 1991, 80% of average monthly salary.

For retirement on or after September 1, 1989 and prior to September 1, 1991, 70% of average monthly salary.

For retirement on or after September 1, 1987 and prior to September 1, 1989, 65% of average monthly salary.

For retirements on or after January 1, 1970 and prior to September 1, 1987, 60% of average monthly salary.

In addition, a member will receive a $5,000 lump sum payment upon retirement.

12



Appendix B: Summary of Plan Provisions (continued)

Standard Service Pension — Members hired on or after July 1, 2017
Eligibility '
Age at which the sum of the member's age and service equals 70.

Benefit

2.25% of average monthly salary per year of service for the member’s first 20 years of service; plus 2.00% of
average monthly salary per year of service in excess of 20 years.

Maximum
80% of average monthly salary.
In addition, a member will receive a $5,000 lump sum payment upon retirement.

Alternate Service Pension

Eligibility
Firefighters who became participants prior to September 1, 1987 and who attain age 50 with 20 years of
service will receive the greater of the standard or alternate pension.

Benefit

50% of average monthly salary plus 1% of average monthly salary per year of service after becoming eligible
to retire on an alternate pension.

Maximum
65% of average monthly salary.

Supplemental Bonus Check

Supplemental payments totaling up to $5 million will be payable on a prorated basis determined by the Board of
Trustees to all retirees and survivors.

Deferred Retirement Option Plan (DROP)
Eligibility
20 years of service. Members hired on or after July 1, 2017 are not eligible to enter DROP.
Benefit
Effective July 1, 2000, eligible participants may elect to participate in the DROP. The member’s standard or

alternate service pension (whichever is greater) will be calculated based on service and earnings at the time
the DROP is elected.

A notional account will be maintained for each DROP participant. This account will be credited with the
following amounts while the member is a participant of the DROP:

o The member's monthly retirement pension, including applicable cost-of-living adjustments (no cost-of living
adjustments will be granted while a member is a participant in DROP after July 1, 2017),

e The member's contributions to the Retirement Fund contributed prior to July 1, 2017, and

o Investment earnings/losses at the rate of the Retirement Fund's earnings/losses averaged over a five-year
period. Effective July 1, 2017, investment earnings will be contributed to a member's DROP account at the
rate of 65% of the Retirement Fund’s earnings/losses averaged over a five-year period.

A benefit equal to the DROP account balance would be paid at the time the member leaves active service.
The payment would be made as a single lump sum or as the member chooses.

Effective on July 1, 2000, a three-year back DROP is available for all eligible participants. The DROP account
would be recalculated based on what the account balance would have been had the participant elected the
DROP up to 3 years earlier than he/she actually did. The initial DROP entry date cannot be backdated prior to
September 1, 1995, or prior to completion of 20 years of credited service, and must be on the first day of the

month selected.
13



Appendix B: Summary of Plan Provisions (continued)

The monthly benefit for a participant at actual retirement will increase 2% for every year of DROP
participation, not to exceed 10 years.

Members can remain in the DROP for 13 years. If a member remains in active service after 13 years in
DROP, no further deposits other than unused leave pay will be made to the DROP account, but the DROP
account will continue to accrue interest.

If a DROP participant suffers an on-duty disability resulting in the inability to perform any gainful activity or
dies in the line of duty, the death or disability annuity benefit would be calculated as though the participant
had not entered the DROP. In addition, the DROP account would be payable to the participant or beneficiary.

Service-Connected Disability Pension
Eligibility

No age or service requirements.
Benefit

50% of average monthly salary, or service pension if greater and eligible. Firefighters who are not capable of
performing any substantial gainful activity will receive 75% of average monthly salary, or service pension, if
greater and eligible.

In addition, a member will receive a $5,000 lump sum.

Non-Service-Connected Disability Pension
Eligibility
No age or service requirements.
Benefit
25% of average monthly salary, plus 2.5% of average monthly salary per year of service.
Maximum
50% of average monthly salary or service pension, if greater and eligible.
In addition, a member will receive a $5,000 lump sum.

Vested Pension
Eligibility
For members hired prior to July 1, 2017, at least 10 but less than 20 years of service. For members hired on or

after July 1, 2017, at least ten years of service but less than the age at which the sum of the member’s age
and service equals 70.

Benefit

For members hired prior to July 1, 2017, 1.7% of average monthly salary per year of service payable
beginning at age 50. For members hired on or after July 1, 2017, the benefit is equal to their accrued service
pension benefit deferred to the age at which the sum of the member's age and service equals 70. Members
may also receive an optional refund of contributions with interest credited at a flat rate of 5% not compounded
on contributions made prior to July 1, 2017.

Death Benefits

Payable as specified below if survived by a spouse, dependent children, or dependent parents. Effective
November 1, 1997 dependent children can continue to receive benefits between the ages of 18 and 22 if they
are in college.

Non-service-connected

Monthly benefit that would have been payable had the participant retired for non-service-connected disability
on the date of his or her death (or service pension if greater).

14



Appendix B: Summary of Plan Provisions (continued)

Postretirement

Monthly benefit payable to the participant prior to his or her death. Effective July 1, 1998, a "graded”
postretirement death benefit is payable to a surviving spouse if the retiree was not married at the time of
retirement. This "graded” benefit is equal to 20% of the postretirement death benefit for each year of marriage
to a maximum 100% after five years of marriage.

Preretirement

In the case of the death of an active firefighter in the line of duty, eligible survivor will receive a benefit equal
to 100% of the decedent's average monthly salary. Refund of contributions made if no eligible survivors. If
death occours after 10 years of service, interest is credited on the contributions at the flat rate of 5% not
compounded. If death occurs before 10 years of service, no interest is credited.

Lump sum
A one-time $5,000 lump sum death benefit for any active or retired firefighter. This benefit applies to active
members, current retirees, and disabled participants.

Additional Benefit

Effective on or after July 1, 2001, an extra monthly benefit of $150 is payable for life to any retired or disabled
member or to an eligible survivor of a deceased member. This benefit is not subject to the postretirement
adjustment.

Excess Benefit

Benefit equal to the excess of any members’ standard service pension benefit over the limit imposed by Section
415 of the code.

Postretirement Adjustment

Prior to October 1, 1990
Pensions adjusted each year based on changes in the CPI-U, but not below original amount or above original
amount increased 3% each year, not compounded.
Pension adjustments for participants who retire after March 1, 1982 begin at age 55.
Pension adjustments begin immediately for participants whose benefits become payable on or after July 1,
1986 and are based upon 30 or more years of service.

On or after October 1, 1990 and prior to November 1, 1997
Pensions adjusted each year based on changes in the CPI-U. The adjustment is based on the amount of
benefits payable at the time of adjustment. The maximum annual increase shall be 3% of the benefits payable
at the time of adjustment.
Pension adjustments begin immediately for participants whose benefits become payable on or after July 1,
1986 and are based upon 30 or more years of service.

On or after November 1, 1997 and prior to October 1, 2017
Pensions adjusted each year at a fixed rate of 3%. The adjustment is based on the amount of benefits
payable at the time of adjustment.

Pension adjustments for participants who retire or terminate with a vested benefit after March 1, 1982 begin at
age 48. Pension adjustments begin immediately for participants who become disabled and cannot perform
any substantial gainful activity (current and future) and qualify for general on-duty disability benefits.
Participants whose benefits become payable on or after July 1, 1986 and are based upon 30 or more years of
service are also eligible for pension adjustments to begin immediately.

On or after October 1, 2017 and prior to October 1, 2019

Pensions adjusted each year at a rate equal to the Fund's most recent five fiscal years’ smoothed return
minus 5% (but not less than 0% nor greater than 4%). The adjustment is based on the amount of benefits
payable at the time of adjustment. Pension adjustments only paid to members who are at least 70 years old.

15



Appendix B: Summary of Plan Provisions (continued)

On or after October 1, 2019
Pensions adjusted each year at a rate equal to the Fund’s most recent five fiscal years' smoothed return
minus 4.75% (but not less than 0% nor greater than 4%). The adjustment is based on the amount of benefits
payable at the time of adjustment. Pension adjustments only paid to members who are at least 70 years old in
October 2019. Pension adjustments only paid to members who are at least 55 years old after October 2019,

Contribution Rates

Members
10.5% of salary effective July 1, 2017. Members receive a refund of contributions without interest in the event
of termination before 10 years of service. Members who elect a refund of contributions after attaining 10 years
of service receive interest only on contributions made prior to July 1, 2017.

City
Effective for fiscal year ending 2018, city contribution rates will be made in accordance with the annual risk
sharing valuation study. The city contribution rate in any fiscal year will not be greater than the city contribution
rate projected in the initial risk sharing valuation study for that fiscal year plus 5%. The city contribution rate in
any fiscal year will not be less than the city contribution rate projected in the initial risk sharing valuation study
for that fiscal year minus 5%.
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Appendix C: Participant Information

Summary of Active Participants as of July 1, 2019

Attained Age Under 1 1t04 5t09] 10to14] 15t019] 20to24] 25t029| 30to34| 35t039] 40&up Total
Under 25 8 45 - - - - - - - 53
Avg. Pay 44,029 52,347 - - - - - - - - 51,092
25t0 29 34 242 75 - - - - 351
Avg. Pay 43,910 53,102 62,535 - - - - - - 54,227
30to 34 17 279 240 102 - - - - - 638
Avg. Pay 43,480 53,747 60,634 68,987 - - - - - 58,501
35t0 39 3 126 159 313 134 - - - 735
Avg. Pay 44,478 53,539 61,140 69,110 70,874 - - 64,937
40to 44 - 2 44 238 451 21 - 756
Avg. Pay 57,310 61,371 68,002 71,563 82,818 70,124
46 to 49 - - 1 93 308 78 1 481
Avg. Pay - - 66,406 68,725 71,937 78,942 99,552 - - 72,498
60 to 54 - - - 5 109 48 1 - 163
Avg. Pay - - - 68,491 71,289 75,325 96,013 - - 72,543
65to 69 - - - 1 6 - 7
Avg. Pay - - 67,002 77,967 - - - 76,401
60 to 64 - . - R R 1 1
Avg. Pay - - - 40,170 40,170
65to 69 - - - - - - -
Avg. Pay - = - - - < 5
70 & up - - " - - -
Avg. Pay - - - - - - - - - - -
Total 62 694 519 751 1,003 153 1 1 1 - 3,185
Avg. Pay 43,835 53,404 61,137 68,690 71,551 78,301 99,552 96,013 40,170 65,017
Average Age: 38.20 Average Sefvice: 10.68
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Appendix C: Participant Information (continued)

Summary of DROP Participants as of July 1, 2019

Attained Age Under 1 1to4 5109 10to14| 151019 20to24| 25to29| 30to34| 35to39| 40 & up Total
Under 25 - - - = - = = & c: - g
Awg. Pay - - 2 - - - - - - - -
25 to 29 - - - - - - - - - - -
Avg. Pay = = = % 5 - - - - - -
30 to 34 - - - - - - - B - - -
Avg. Pay 2 - - g - - - - -
35t0 39 < - 5 = - 3 - = = - -
Awg. Pay - - - - - - - - - - -
40 to 44 2 - - - - 7 - - - - 7
Awg. Pay - - - - - 79,496 - - - - 79,496
45 to 49 - - - - - 119 57 - - - 176
Avg. Pay - < = - - 79,270 | 82,468 - - 80,306
50 to 54 - - = - - 104 143 27 - - 274
Avg. Pay - - - - - 77,412 78,761 85,220 - - 78,886
55 to 59 - - - - - 47 99 46 38 - 230
Awg. Pay - - - - - 75,939 76,934 83,693 83,161 - 79,111
60 to 64 - - - - - 2 18 10 20 5 55
Avg. Pay - . - - 77,250 | 76,334 81,061 84,203 | 81,164 | 80,527
65 to 69 - - - - - - - - 3 2 5
Avg. Pay - - - - - - - - 72,100 87,550 78,280
70 & up ® - = = = - = = 1 1
Awg. Pay - - - n - - - - 78,280 78,280
Total - - - - - 279 317 83 61 8 748
Avg. Pay - - - 78,008 78,719 83,873 82,958 82,400 79,411
Awerage Age: 53.10 Awverage Senice: 26.91




Appendix C: Participant Information (continued)

Summary of Active and DROP Participants as of July 1, 2019

Attained Age Under 1 1to 4 5to9| 10to14| 15to19] 20to24| 25t029| 30to34| 35t039] 40&up Total
Under 25 8 45 - = - - - - - - 53
Awg. Pay 44,029 52,347 - - 5 - = - - = 51,092
25to 29 34 242 75 - - - - - & 351

Avg. Pay 43,910 53,102 62,535 - - - - - - - 54,227
30 to 34 17 279 240 102 - - - - - - 638
Avg. Pay 43,480 53,747 60,634 68,987 - - - - - - 58,501

35to 39 3 126 159 313 134 - - - - - 735
Avg. Pay 44,478 53,539 61,140 69,110 70,874 - - - - - 64,937
40 to 44 - 2 44 238 451 28 - - - - 763
Awg. Pay - 57,310 61,371 68,002 71,563 81,988 - - - - 70,210
45 to 49 - - 1 93 308 197 58 - = - 657
Awg. Pay - - 66,406 68,725 71,937 79,140 82,763 - - - 74,590
50 to 54 - - - 5 109 1562 143 28 - - 437
Awg. Pay - - - 68,491 71,289 76,753 78,761 85,605 - - 76,520
55 to 59 - - - - 1 53 99 46 38 - 237
Avy. Pay - - - - 67,002 76,169 76,934 83,693 83,161 - 79,031

60 to 64 - - - - - 2 18 10 21 5 56
Awg. Pay - - - - - 77,250 76,334 81,061 82,106 81,164 79,806
65 to 69 = - - 2 - - - - 3 2 5
Awvg. Pay - - - - - - - - 72,100 87,550 78,280
70 & up = = - - = - - - - 1 1

Awg. Pay = = - - & - - - - 78,280 78,280
Total 62 694 519 751 1,003 432 318 84 62 8 3,933
Avg. Pay 43,835 53,404 61,137 68,690 71,551 78,112 78,785 84,018 82,268 82,400 67,755

Awerage Age: 41.03 Awerage Senvce: 13.77
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Appendix C: Participant Information (continued)

Summary of Inactive Participants as of July 1, 2019

Annual Benefits Average

Number ($000) Annual Benefits

Benefits in Pay Status
Retirees 2,416 $ 129,273 $ 53,507
Beneficiaries 622 27,952 44 939
Disabled Participants _307 16,208 52,793
Total 3,345 $ 173,433 $ 51,848

Deferred Benefits

Vested Terminated Participants 113 3 2321 $ 11,055
Beneficiaries N/A N/A N/A
Disabled Patrticipants _N/A N/A N/A
Total 113 $ 232 $ 11,055

1 Does not include $2,364,392 in pending refunds.
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Appendix C: Participant Information (continued)

Participant Data Reconciliation

Deferred
Active DROP Vested Retired  Total

Number of members as of July 1, 2018 3,198 777 89 3,312 7,376
Change in status during the plan year:

Actives who retired 2) (83) 65 0

Actives who terminated (51) 51 0

Actives who entered DROP (35) 35 0

Inactives who returned to service 1 (n 0

Inactives who retired 0

Participants who became disabled (5) (1 6 0
No longer members due to:

Death (74) (74)

Non-vested terminations 0

Child attained cut-off age (8) (8)

Benefits no longer due (34) (26) (1 (61)
New member due to:

Initial membership 113 113

Death of another member 43 43

Correction 0
Number of members as of July 1, 2019 3,185 748 113 3,345 7,391
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Appendix D: ASOP 51

Actuarial Standard of Practice No. 51 Disclosures

Funding future retirement benefits prior to when those benefits become due involves assumptions
regarding future economic and demographic experience. These assumptions are applied to calculate
actuarial liabilities and the corresponding funded status of the Fund. However, to the extent future
experience deviates from the assumptions used, variations will occur in these calculated values. These
variations create risk to the Fund. Understanding the risks to the funding of the Fund is important.
Therefore, a new Actuarial Standard of Practice (ASOP) has been adopted. Actuarial Standard of
Practice No. 51 (ASOP 51) requires certain disclosures of potential risks to the Fund and provides useful
information for intended users of actuarial reports that determine Fund contributions or evaluate the
adequacy of specified contribution levels to support benefit provisions.

Under ASOP 51, risk is defined as the potential of actual future measurements deviating from expected
future measurements resulting from actual future experience deviating from actuarially assumed
experience.

It is important to note that not all risk is negative but all risk should be understood and accepted based on
knowledge, judgment and educated decisions. Future measurements may deviate in ways that produce
positive or negative financial impacts to the Fund.

In the actuary's professional judgment, the following risks may reasonably be anticipated to significantly
affect the plan’s future financial condition:

e Investment risk — the risk that assets will have a lower return than expected
Contribution risk — the risk that the actual contribution made will be different than the
recommended contribution in the actuarial valuation

¢ Salary increase risk — the risk that actual salary increases will be higher than expected

e Longevity and other demaographic risk — the risk that mortality or other demographic experience
will be different from expected

The following information is provided to comply with ASOP 51 and furnish beneficial information on
potential risks to the Fund. This list is not all-inclusive; it is an attempt to identify the most significant risks
and how those risks might affect the results shown in this report.

Note that ASOP 51 does not require the actuary to evaluate the ability or willingness of the Fund sponsor
to make contributions to the Fund. In addition, this valuation report in not intended to provide investment
advice or to provide guidance on the management or reduction of risk. Buck welcomes the opportunity to
assist in such matters as part of a separate project or projects utilizing the appropriate staff and resources
for those objectives.
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Appendix D: ASOP 51 (continued)

Assessment of Risks

e Investment return - One type of investment risk is that assets materially underperform expected
return.

- Lower assets mean higher unfunded liability and larger contribution amounts. Lower assets mean
higher unfunded liability and larger contribution amounts. For example, if returns on assets at
market value were an additional 1% less than expected, this would reduce the actuarial value of
assets by approximately $8,172,000, which would increase the estimated City Contribution for
Fiscal Year 2020 contribution by $522,000.

- The five-year smoothing method used for the actuarial value of assets defers a portion of
investment gain/loss in each of the previous five years. If the assumed return on assets
consistently overestimates the actual return on assets, the actuarial value of assets will be
consistently higher than the true market value. Consistent underestimation of the unfunded
liability can prevent the Fund from achieving anticipated funding goals even when all minimum
required contributions are made timely.

s Asset growth does not keep pace with liability increases over time - Another type of investment risk is
that asset returns do not keep pace with liability growth over time. Fund liabilities are based on the
discounted present value of anticipated future benefit payments. That present value grows at the
discount rate as time passes and the future payouts move closer. If investment returns are lower than
the rates used to discount liabilities, Fund liabilities will increase more rapidly than Fund assets. Over
extended periods of time, such as those involved in pension obligations, these discrepancies can
accumulate to significant shortfalls.

o Market shocks or regime changes - Invested assets are subject to significant disruptions from market
shocks, such as the financial crisis of 2008/2009, or as a result of systemic regime changes that
persist for years, such as historically low interest rates over the recent decade. These shocks or
changes will increase the risk that investments will underperform the expected return. They may also
lead to a need to lower the long-term return on assets assumption. Since the long-term return on
asset assumption is also used for discounting liabilities a lower assumption will increase liabilities and
recommended contributions. Currently the investment return assumption used for funding is set by
Senate Bill 2190.

e Salary increases - Fund costs are sensitive to salary increases, with higher rates leading to higher
obligations. This is because benefits at retirement are pay related, meaning that higher pay generates
higher benefit levels at retirement. Compensation increases greater than assumed lead to actuarial
losses since projected benefits are higher than predicted by assumed rates.

As described in Section A, projected salaries are based on the fiscal year ending June 30, 2018 pay
that is net of payments received as a result of Proposition B. Should the District Court’s decision be
reversed, Fund liabilities will increase.

e The Fund provides certain eligible members to enter the Deferred Retirement Option Program

(DROP). It allows members who elect DROP the option to continue to work beyond their standard or
alternative service eligibility date and convert part of their retirement benefit into a lump sum.
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Appendix D: ASOP 51 (continued)

- A DROP presents a risk due to large lump sums paid, particularly during economic
downturns. Another investment consideration is the need for liquid assets to pay DROP
lump sums as employees and retirees may elect to receive their DROP account at any
time creating either the necessity to maintain larger allocations of cash to pay these large
lump sum benefits or force the Fund to sell securities or other illiquid investments at
inopportune times. These payments are less predictable than monthly retirement benefits
and may cause some losses.

- The DROP provided by the Fund also presents risk due to investment return provided to
the DROP account. The Fund provides DROP investment return at the rate of 65% of the
Fund’s earnings/losses averaged over a five-year period. When the average is a loss,
the DROP account is only decreased by 65% of the loss rate and the Fund has to absorb
the remaining 35%. However, this risk is also mitigated by the 65% factor - when the
average is an earning, the Fund gets to keep the extra 35% earnings.

¢ Longevity and other demographic risks - Potential that mortality or other demographic experience
(retirement, turnover, disability) may be different than expected. As the Fund matures and the
majority of participants reach (or have reached) retirement eligibility, risks associated when
participants retire can become significant. The Fund provides for unreduced early retirement benefits
after meeting certain age and service conditions. These benefits are highly subsidized and thus can
be significantly more valuable than normal retirement benefits and regular early retirement benefits.
The demographic assumptions used to determine the actuarial valuation attempt to account for
unreduced early retirement based on historical plan experience. However, due to the unpredictable
nature of such benefits, future experience could differ significantly from past experience.

In addition to the risk that participants will not retire as expected, the Fund is subject to longevity risk -
the risk that participants will live longer (or shorter) than expected. Cost of living adjustments (COLA)

provided by the Fund increase longevity risk because if a participant lives longer than expected more

COLA will be provided.

e Declining active workforce - since the City's contributions are based on a percentage of participant's
salaries, a declining active workforce will have the impact of the Fund potentially receiving lower
contributions. In addition, if the required dollar amount of contributions remain level or increase, a
declining active workforce will result in higher contribution rates in order to meet required contribution
levels.

e Contribution risk — risk of not contributing an actuarially determined contribution. Based on the
statutory requirements of Senate Bill 2190 it is our understanding that the actual City contribution rate
may be established as an average of the contribution rates shown in this report and those shown in
the Risk Sharing Valuation Study prepared by the City’s actuary. If future contributions are
established in this manner at levels below those presented in this report, the Fund may not be
expected to achieve a fully funded position over the 30-year time horizon as contemplated in the
statute based on the data, assumptions and methods set forth in this report.

e Ultimate Entry Age Normal Cost Method (Ultimate EANC) - The Ultimate EANC metheod is a variation
of EANC, where the normal cost is calculated for each active member based on the Fund provisions
applicable to new members of the Fund. As the Fund has a lower annual cost for new members hired
on or after July 1, 2017, use of the Ultimate EANC method lowers the normal cost and increases the
actuarial accrued liability, as compared to EANC.
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Appendix D: ASOP 51 (continued)
Historical Results

The following table shows selected historical values of key valuation measures. These items illustrate
how actual volatility has impacted the Fund in recent years and gives additional context to the risks
described above. Further information can be found in the RSVS reports for each year.

Current
($1,000) RSVS

RSVS Date 07/01/16 07/01/17 07/01/18 07/01/19

Liabilities and Assets at Valuation Date

« Actuarial Accrued Liability (AAL) 4,629,893 4,827,721 4,948,133 5,057,759

- Normal Cost 68,987 69,304 69,741 70,345
« Actuarial Value of Assets (AVA) 3,729,670 3,883,807 4,027,079 4,190,934

- Funded Percent (AVA) 81% 80% 81% 83%
«  Market Value of Assets (MVA) 3,729,670 4,025,090 4,170,354 4,237,692

- Funded Percent (MVA) 81% 83% 84% 84%
Contributions and Dishursements for Plan Year Ended 2016 2017 2018 2019
+ Actuarially Determined Contribution (ADC) 87,464 88,745 96,530 99,676
» Actual Contribution 94,279 93,658 83,010 89,897
+ Disbursements 220,334 256,590 295,674 278,615
Rates of Return for Plan Year Ended 2016 2017 2018 2019
+  Assumed 7.00% 7.00% 7.00% 7.00%
« AVA -1.70% 8.00% 8.40% 8.10%
« MVA -1.20% 11.80% 8.20% 5.40%

Maturity Measures at Valuation Date

« Payroll 280,436 289,947 260,345 272,498
- Asset Volatility Ratio (AVA / Payroll) 13.3 13.4 15.5 15.4
- Liability Volatilty Ratio (AAL / Payroll) 16.5 16.7 19.0 18.6
« Retiree and Beneficiary (In-pay) Liability 3,013,676 3,270,639 3,381,597 3,445,240
- Percent of Total Liability 65% 68% 68% 68%
« Contributions minus Disbursements in Prior Year (126,055) (162,932) (212,664) (188,718)
- Percent Market Value of Assets -3.4% -4.0% -5.1% -4.5%
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Appendix D: ASOP 51 (continued)

Commentary on Plan Maturity Measures
The ratio of retired life actuarial accrued liability to total actuarial accrued liability

A mature plan will often have a ratio above 60 - 65 percent. A higher percentage will generally indicate an
increased need for asset / liability matching due to inability to absorb volatility in future returns. Also, an
increasing percentage may indicate a need for a less risky asset allocation which may lead to a lower
long-term return on assets assumption and increased costs.

The ratio of cashflow to market value of assets

The cashflow as a percentage of assets means the Fund may need to invest in more liquid assets to
cover the benefit payments. More liquid assets may not garner the same returns as less liquid assets and
therefore increase the investment risk. However, there may already be enough liquid assets to cover the
benefit payments, less investment return is needed to cover the shortfall, or only a small portion of assets
will need to be converted to cash. Therefore, the investment risk is likely not amplified at this time. This
maturity measure should be monitored for continual upward trend with greater magnitude.

The ratio of actuarial value of assets to participant payroll

Plans that have higher asset-to-payroll ratios experience more volatile employer contributions (as a
percentage of payroll) due to investment return. For example, if lower than expected asset return
increases the unfunded liability of two plans by the same percent the plan with a higher assets-to-payroll
ratio may experience higher contribution volatility than a plan with a lower asset-to-payroll ratio.

© 2019 Buck Global LLC. All rights reserved. Buck is a trademark of Buck Global LLC.
and/or its subsidiaries in the United States and/or other countries. 28
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December 30, 2019

Ms. Tantri Emo

Director, Finance Department
City of Houston

611 Walker

Houston, TX 77002

Re: HFRRF Final Risk Sharing Valuation Study as of July 1, 2019
Dear Tantri:

Texas Revised Statutes article 6243e.2(1) (the Article) sets forth requirements for a Risk Sharing
Valuation Study (RSVS) of the Houston Firefighters' Relief and Retirement Fund (HFRRF).

The purpose of this study is to determine the City Contribution Rate for the following fiscal year.
Retirement Horizons Inc. (RHI) was engaged by the City of Houston to perform this Risk
Sharing Valuation Study as of July 1, 2019 as the Municipal Actuary. This report provides the
results of the Study and is organized as follows:

Section 1 — Risk Sharing Valuation Study Results
Section 2 — Actuarial Exhibits

Section 3 — Summary of Plan Provisions

Section 4 — Actuarial Methods and Assumptions

Section 5 — Summary of Valuation Data

e Section 6 — Data Sources

e Section 7— ASOP 51 Assessment and Disclosure of Risk

RHI received Actuarial Data as defined in Section 1-a of the Article and required by Section
13C(b) of the Article. RHI conducted our RSVS using the Actuarial Data provided and plan
provisions as summarized in this report. The analysis presented in this report is based on the
interest rate assumption and actuarial cost and asset methods prescribed by the Article. All other
actuarial methods and assumptions summarized in this report were adopted by the City of
Houston Finance Department with review and concurrence by RHI and based on existing
assumptions used in the July 1, 2016 Risk Sharing Valuation Study as required by the Article.

The HFRREF actuary published a proposed RSVS dated November 15, 2019. That report was
then provided to RHI on the same day by the HFRRF actuary. RHI conducted our proposed
RSVS dated November 27, 2019 using the Actuarial Data provided and plan provisions
described therein.

During the reconciliation process, it was determined the primary reason for the differences in the
results of the two 2019 Proposed Risk Sharing Valuation Studies continues to be differences in
the underlying assumptions. As the 2019 RSVS assumptions must align with those used in the
2016 RSVS until the recommendations from the next experience study are adopted, there were
no changes to the assumptions used in the 2019 RSVS prepared by RHI. Please note the HFRRF
actuary updated the mortality improvement assumption from MP-2017 to MP-2018. The City
does not concede that HFRRF or its actuary have acted within the scope of their lawful authority.

RHI-Texas.com |/ Houston / Dallas / SanAntonio Retirement:
2201 Timberloch Place, Suite 150 / The Woodlands, Texas 77380 / (281) 296-1100 Solved.



Ms. Tantri Emo
December 30, 2019

As described in the Article, results of the Risk Sharing Valuation Study performed by the
HFRRF actuary will be compared to the results in this report. Since the results are greater than
two percentage points different, a mathematical average of the Municipal and Fund actuary's
results will be used.

The actual costs, City Contribution Rates, and other results could be materially different from
those described in this report in the future if actual plan experience differs significantly from the
underlying valuation basis. Differences could occur for a number of reasons such as plan
experience differing from the underlying demographic and economic assumptions or changes in
plan provisions. Due to the limited scope of this report, analysis of the potential range of such
future measurements has not been performed.

The results in this report and any measures of funded status are predicated on the notion of the
Fund’s ongoing operation and should not be relied upon for assessing the sufficiency of plan
assets for settlement of plan termination liabilities.

The information contained in this report was prepared as requested by the City of Houston and
solely for the purpose of satisfying the RSVS requirements of the Article, and should not be used
for any other purpose. As significantly different results from those contained in this report may
be needed for other purposes, this report should only be provided to other parties in its entirety.

The signing actuary for this report is a member of the Society of Actuaries and other professional
actuarial organizations and meets the “Qualification Standards for Actuaries Issuing Statements
of Actuarial Opinion.” The undersigned is available to answer questions regarding the
information contained in this report or to provide further explanations or details as needed.

Respectfully submitted by Retirement Horizons Inc.

D&u/ :27/&/:5/‘?4/1

David A. Sawyer, FSA EA MAAA
Senior Consulting Actuary

Retirement Horizons Inc. July 1, 2019 HFRRF RSVS Page | 3



Risk Sharing Valuation Study Results

Corridor Midpoint

The table below contains the Corridor Midpoint, along with the corresponding Minimum and Maximum
Contribution Rates using a 5% Corridor Margin as specified in the Article. Based on RHI’s proposed
RSVS results, the City Contribution Rate for FY 2020 would be 26.19% of pensionable payroll, which is
outside of the Corridor. The Final City Contribution Rate will be determined after consideration of the
results of the Fund Actuary’s RSVS.

RHI Calculated Final City
Corridor Corridor Corridor City Contribution | Contribution
FY Midpoint Minimum Maximum Rate Rate *
2018 31.89% 26.89% 36.89% 26.98% 31.89%
2019 31.89% 26.89% 36.89% 28.33% 32.99%
2020 31.89% 26.89% 36.89% 27.52% 32.34%
2021 31.89% 26.89% 36.89% 26.19%
2022 31.89% 26.89% 36.89%
2023 31.89% 26.89% 36.89%
2024 31.89% 26.89% 36.89%
2025 31.89% 26.89% 36.89%
2026 31.89% 26.89% 36.89%
2027 31.89% 26.89% 36.89%
2028 31.89% 26.89% 36.89%
2029 31.89% 26.89% 36.89%
2030 31.89% 26.89% 36.89%
2031 31.89% 26.89% 36.89%
2032 31.89% 26.89% 36.89%
2033 31.89% 26.89% 36.89%
2034 31.89% 26.89% 36.89%
2035 31.89% 26.89% 36.89%
2036 31.89% 26.89% 36.89%
2037 31.89% 26.89% 36.89%
2038 31.89% 26.89% 36.89%
2039 31.89% 26.89% 36.89%
2040 31.89% 26.89% 36.89%
2041 31.89% 26.89% 36.89%
2042 31.89% 26.89% 36.89%
2043 31.89% 26.89% 36.89%
2044 31.89% 26.89% 36.89%
2045 31.89% 26.89% 36.89%
2046 31.89% 26.89% 36.89%
2047 31.89% 26.89% 36.89%
2048 15.92% 10.92% 20.92%

* Final City Contribution Rates for FY 2018 — 2020 were based on an average of Municipal and Fund Actuaries’ RSVS.

Retirement Horizons Inc.
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Risk Sharing Valuation Study Results

City Contribution Rate

The City Contribution Rate is equal to the sum of the Employer Normal Cost Rate and the Amortization
Rate from any Liability Layers. The Employer Normal Cost Rate is equal to the Gross Normal Cost Rate
plus Administrative Expense Rate less the Member Contribution Rate.

Retirement Horizons Inc.

FY

Employer
Normal Cost
Rate

Liability
Layer
Amortization
Rate

Estimated
City
Contribution
Rate

2018

14.74%

12.24%

26.98%

2019

14.72%

13.61%

28.33%

2020

14.68%

12.84%

27.52%

2021

14.67%

11.52%

26.19%

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048
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Actuarial Exhibits

2.1. Fair Value of Assets

July 1, 2018 July 1, 2019
A. Fair Value of Plan Assets
1. Cash & Short Term Investments $ 226,425,134 $ 96,191,472
2. Fixed Income 896,354,249 1,182,708,848
3. Equity Securities 2,104,607,067 1,819,994,293
4. Alternative Investments 738,200,028 928,980,068
5. Real Estate 191,331,517 195,647,628
6. Land, Building, Etc. 4,942,825 4,560,371
7. Accrued Interest & Dividends 6,930,667 5,444,362
8. Accrued City Contributions 3,371,776 3,720,252
9. Accrued Member Contributions 1,705,318 1,680,081
10. Other (3,514,616) (1,235,295)
11. Total Fair Value $ 4,170,353,965 $ 4,237,692,080
B. Change in Fair Value Change
1. Contributions
a. Members $ 34,281,171
b. City 89,897,222
c. Total $ 124,178,393

2. Disbursements
a. Benefit Payments
b. Administrative Expenses
c. Total
3. Investment Return
a. Interest and Dividends
b. Realized and Unrealized Gain/(Loss)
c. Plan Investment Expenses
d. Total Return
4. Net Change
5. Average Rate of Return
a. Average Asset Value
b. Income Net of Investment Expenses
c. Annual Rate of Return - Net of Investment Expenses
d. Annual Rate of Return - Gross

Retirement Horizons Inc. July 1, 2019 HFRRF RSVS

$ (272,398,319)
(6,217,169)

$ (278,615,488)

§ 32,076,634
196,183,126
(6,484,550)

§ 221,775,210

$§ 67,338,115

$4,093,135,418

§ 221,775,210
5.42%
5.58%
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Actuarial Exhibits

2.2. Actuarial Value of Assets
1. Market Value of Assets at beginning of year $4,170,353,965

2. Net Cash Flow

a. Contributions $ 124,178,393
b. Benefit Disbursements (272,398,319)
c. Administrative Expenses (6,217,169)
d. Net Cash Flow [2.a. +2.b. +2.c.] $ (154,437,095)
3. Expected Investment Return [1. x 0.07] + [2.d. x ((1.07).5-1)] $ 286,610,899
4. Expected Market Value of Assets at end of year [1. +2.d. + 3.] $ 4,302,527,769
5. Market Value of Assets at end of year $ 4,237,692,080
6. Investment Gain/(Loss) [5. - 4.] $ (64,835,689)

7. Schedule of Actuarial Investment Gains (Losses)

Deferred Gain
Fiscal Year Initial Actuarial Five-Year  (Loss) As of July
End Gain (Loss) Recognition 1,2019

2017 $ 176,603,306 $105,961,984 § 70,641,322
2018 $ 46,641,921 §$ 18,656,768 $§ 27,985,153

2019 $ (64,835,689) $(12,967,138) $ (51,868,551)
2020 N/A N/A N/A
2021 N/A N/A N/A

Total § 158,409,538 §$111,651,614 $ 46,757,924

8. Market Value as of July 1, 2019 $ 4,237,692,080
(Gain) Loss to be Recognized in Future Years (46,757,924)
Actuarial Value as of July 1, 2019 $ 4,190,934,156

9. Actuarial Value of Assets, Prior Year $ 4,027,078,444

10. Rate of Return on Actuarial Value of Assets (Net of Investment Expenses) 8.1%
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2.3. Actuarial Accrued Liability

A. Discount Rate

B. Actuarial Accrued Liability
1. Active
2. Terminated Vested
3. Disabled
4. Retired
5. Total

C. Change in Actuarial Accrued Liability
1. Benefits Accumulated

. Benefits Paid

. Decrease in Discount Period

. Plan Experience

. Actuarial Assumptions

. Actuarial Methods

. Plan Amendments

. Net Change

0 NN b~ W

D. Actuarial Value of Assets

E. Unfunded Actuarial Liability

F. Total Normal Cost % of Payroll1
G. Member Contribution % of Payroll

H. Employer Normal Cost Rate [F - G]

" Includes administrative expense load

Retirement Horizons Inc.

Actuarial Exhibits

July 1, 2018

7.0%

$1,411,960,040
$3,782,903
$220,443,201
$2,982,855,332

$

$4,619,041,476

4,027,078,444

2019 Fiscal Year

July 1,2019

7.0%

$1,448,629,842
$4,691,665
$211,448,364
$3,049,948,921

$63,363,254
($272,398,319)

$316,140,416
($11,428,035)

$0

$0

$0

$95,677,316

$591,963,032

25.18%

10.50%

14.68%

July 1, 2019 HFRRF RSVS

$4,714,718,792

4,190,934,156

$523,784,636

25.17%

10.50%

14.67%
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Actuarial Exhibits

2.4. Liability Layers

Remaining Remaining

Valuation Liability to be =~ Amortization =~ Amortization

Date Base Initial Amount of Amortized as of  Period as of Amount for FY
Established Liability Layer (BOY) 7/1/2019 7/1/2019 2021

7/1/2016 $601,731,984 $594,448,547 27 $36,098,419

7/1/2017 $47,533,433 $51,521,208 28 $2,974,086

7/1/2018 ($47,351,521) ($50,666,127) 27 ($2,987,132)

7/1/2019 ($71,518,992) ($71,518,992) 27 ($4,471,411)
Total $523,784,636 $31,613,962
Projected Payroll for Fiscal Year +1 $274,471,795
Amortization Payments as a % of Projected Payroll 11.52%

Retirement Horizons Inc. July 1, 2019 HFRRF RSVS
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Eligibility and Participation

Final Average Pay (FAP)

Credited Service

Retirement Benefit
Eligibility

Amount

Retirement Horizons Inc.

Summary of Plan Provisions

Any firefighter shall automatically become a participant in the
plan upon completing the training period, as long as he or she
has not reached age 36.

For members hired prior to July 1, 2017, the average of the
highest 78 bi-weekly payroll periods of salary, before reduction
for pre-tax employee contributions and salary deferrals.
Overtime and any excess of the salary earned on the basis of the
member's appointed position over the salary of the member's
highest tested rank are excluded for pay periods after July 1,
2017. For members hired after July 1, 2017, the average of the
final 78 bi-weekly payroll periods of salary, before reduction
for pre-tax employee contributions and salary deferrals, and
excluding overtime and any excess of the salary earned on the
basis of the member's appointed position over the salary of the
member's highest tested rank.

Elapsed time from date of hire, for all periods of service
classified as full-time, fully paid, active duty employment with
the City of Houston Fire Department.

20 years of service if hired prior to July 1, 2017. Attainment of
age plus service of at least seventy (Rule of 70) for those hired
on or after July 1, 2017.

Prior to July 1, 2017, 2.5% of FAP times credited service up to
20 years of service, plus 3.0% of FAP for credited service in
excess of 20 years, up to a maximum pension of 80% of FAP.
In addition, the member will receive a $5,000 lump sum.

On or after July 1, 2017, 2.75% per year prior to 20 years of
service and 2.00% thereafter for those hired prior to July 1,
2017 (no maximum). For those hired on or after that date,
2.25% per year up to 20 years of service and 2.00% thereafter,
up to a maximum of 80% of FAP. Percentages earned prior to
July 1, 2017 are retained. $5,000 lump sum payable upon
retirement if member has completed 20 years of service,
regardless of date of hire.
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Termination Benefit
Eligibility

Amount

On-Duty Disability
Eligibility

Amount

Off-Duty Disability
Eligibility
Benefit

Retirement Horizons Inc.

Summary of Plan Provisions

Termination of employment prior to satisfying the retirement
eligibility requirements.

Hired prior to July 1, 2017 with less than 10 years of service:
Lump sum refund of member contributions without interest.

Hired prior to July 1, 2017 with at least 10 but less than 20
years of service: Choice of
e Refund of contributions (with 5% interest, not
compounded, on contributions made prior to July 1,
2017), or
e Monthly benefit of 1.7% of final average pay per year of
service, payable at age 50

Hired on or after July 1, 2017: Lump sum refund of member
contributions without interest.

No age or service requirements.

Firefighters who are not capable of performing their normal and
customary firefighter duties receive the greater of their accrued
retirement benefit or 50% of FAP (75% of FAP for firefighters
not capable of performing any substantial gainful activity). In
addition, the member will receive a $5,000 lump sum. This
benefit was assumed to be payable immediately, even if the
member does not yet meet retirement eligibility.

No age or service requirements.

Firefighters who are not capable of performing their normal and
customary firefighter duties receive the greater of their accrued
retirement benefit or 25% of FAP plus 2.5% of FAP per year of
service (up to a maximum of 50% of FAP). In addition, the
member will receive a $5,000 lump sum. This benefit was
assumed to be payable immediately, even if the member does
not yet meet retirement eligibility.
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Summary of Plan Provisions

Active Member Death

Eligibility No age or service requirements.

Duty Related Benefit 100% of FAP. In addition, the beneficiary will receive a $5,000
lump sum.

Non-Duty Related Benefit Greater of the accrued retirement benefit or Off-Duty Disability
benefit. In addition, the beneficiary will receive a $5,000 lump
sum.

Allocation to Beneficiaries The benefit amount above is payable to a surviving spouse, or

allocated 50% to the surviving spouse with the remaining 50%
divided equally among any eligible children, or if no surviving
spouse divided equally among any eligible children, or
otherwise paid to any eligible parents if no surviving spouse or
eligible children. An eligible child enrolled in college must be
unmarried.

Please Note: Members who become disabled or die from heart or lung disease or cancer must have at least
six years of service to receive a disability or death benefit. They must also have passed a physical upon
beginning employment or prior to the claimed disability or death which did not reveal evidence of the
condition.

Retired Member Death

Eligibility Retired and receiving monthly pension.
Amount 100% of monthly pension the retired member was receiving.
Allocation to Beneficiaries The benefit amount above is payable to a surviving spouse, or

allocated 50% to the surviving spouse with the remaining 50%
divided equally among any eligible children, or if no surviving
spouse divided equally among any eligible children, or
otherwise paid to any eligible parents if no surviving spouse or
eligible children. An eligible child enrolled in college must be
unmarried.

Supplemental Annuity An extra monthly benefit of $150 is payable for life to any
retired or disabled member or to an eligible survivor of a
deceased member.

Supplemental Bonus Checks Annual payments of up to $5 million are provided to retirees
and beneficiaries.
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Cost of Living Adjustment

DROP

PROP

Contribution Rates
Members

City

Retirement Horizons Inc.

Summary of Plan Provisions

Beginning at age 55, a retired member or beneficiary will
receive an adjustment reflecting the Fund's 5-year average
investment return less 4.75%, with a floor of 0% and a cap of
4%. Prior to July 1, 2020, no COLA is provided to members
under age 70. Notwithstanding the foregoing, prior to July 1,
2019, COLA provided to members who are at least 70 years of
age is the Fund's 5-year average investment return less 5%, with
a floor of 0% and a cap of 4%.

Hired prior to July 1, 2017: Upon reaching retirement
eligibility, members may enter the Deferred Retirement Option
Plan (DROP). The member's monthly annuity is added to a
notional account. Interest is credited on the account using 65%
of the 5-year average of the Fund's rate of return, with a
minimum of 2.5%. COLAs are not applied to the monthly
benefit until the member exits DROP, and member
contributions are not credited to the DROP account.

For those eligible to retire prior to July 1, 2017, upon exiting the
DROP for retirement, the member's monthly benefit is
increased by 2% of the original monthly benefit for each year
the member remained in DROP, up to 10 years.

Please note: for accumulation to July 1, 2017, DROP accounts
include the value of COLAs after age 48 at 3.0% per year, as
well as member contributions of 9% of total pay.

Hired on or after July 1, 2017: not available.

Prior to July 1, 2017, a member could elect to have all or a
portion of his or her monthly annuity credited to the Post
Retirement Option Plan (PROP) account, along with interest.
On and after July 1, 2017, the interest credit is 65% of the 5-
year average of the Fund's rate of return, with a minimum of
2.5% (same as DROP crediting rate). Additionally, no new
amounts are eligible for deferral into the PROP.

10.50% of pensionable pay.

The City Contribution Rate from the RSVS applied to
pensionable payroll.
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Actuarial Methods and Assumptions

Actuarial Cost Methods

Measurement Date

Actuarial Value of Assets

Actuarial Cost Method

Key Economic Assumptions
Interest Rate

Inflation

Wage Inflation

Payroll Growth

Cost of Living Adjustment

Administrative Expenses

Retirement Horizons Inc.

Census data as of July 1, 2019. Impact of plan changes
measured on future accruals only; no impact to accruals through
the valuation date, including for back-DROP accruals based on
dates before the valuation date.

Five-year smoothing of future gains and losses. 20% of each
gain or loss will be recognized each year. Gains and losses are
based on the difference between the actual and expected fair
market value each year. The expected value is based on the
assumed rate of return on investments and is net of investment
expenses.

The Ultimate Entry Age Normal Actuarial Cost Method As
used in the City Funding Policy, a method under which the
actuarial present value of all potential future projected benefits
of each individual included in the valuation is calculated,
assuming continued service and pay increases. The normal cost
is calculated as the average uniform percentage of payroll
which, if applied to the compensation of each participant during
the entire period of anticipated covered service, would meet the
cost of all benefits payable based on benefits provisions for new
hires. The portion of the actuarial present value of future
benefits not provided for at the valuation date by the present
value of future normal costs is called the actuarial accrued
liability.

7.0%, as required by Senate Bill 2190
2.25%
3.00%
3.00%
2.00%

1.25% of payroll
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Actuarial Methods and Assumptions

Individual Pay Increase Rate

DROP Interest Crediting Rate

Demographic Assumptions

Mortality Rates

Active and nondisabled members

Disabled pensioners

Retirement Horizons Inc.

Age Assumed

Increase
20 7.00%
25 6.25%
30 5.50%
35 5.00%
40 4.00%
45 3.70%
50 3.40%
55 3.00%

4.75%. Please note: 8.50% was assumed to be credited prior to
the valuation date. This reflects the historical expected rate of
return on the trust, since actual rates of return on DROP
balances were not provided.

RP-2000 Combined Healthy Mortality Tables with longevity
improvement projected generationally using Scale AA.

RP-2000 Disabled Mortality Tables with longevity
improvement projected generationally using Scale AA.
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Retirement Rates

Retirement Horizons Inc.

Actuarial Methods and Assumptions

Years of Probability of Retiring
Service Within One Year
20 -24 1%
25-29 5%
30-34 15%
35-36 25%
37 30%
38 35%
39 40%
40+ 100%

These rates apply to members hired on or after July 1, 2017

once they are eligible to retire.

Members currently in DROP are assumed to retire according to
the retirement rates, with 100% retirement assumed after ten
years in DROP.

The following table shows, for sample years of service, the
assumed probability of the active members not currently in
DROP having been in the DROP for a certain number of years

at retirement:
Percent Electing Specified DROP Period at
Retirement
Years of
Service at 10
Retirement | 0 Years 3 Years 5 Years 8 Years Years
20 0% 0% 0% 0% 0%
25 0% 0% 100% 0% 0%
30 0% 0% 5% 30% 65%
35 0% 0% 5% 30% 65%
40 0% 0% 0% 0% 100%
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Disability Rates

Actuarial Methods and Assumptions

Disability per 100

Age All
20 0.75
25 0.75
30 0.75
35 1.50
40 1.50
45 1.50
50 1.50
55 1.50
60 3.00

Percentage of Disabilities in the Line of Duty

e Deaths
e Disabilities

50%
50%

All Deaths are assumed to occur in the Line of Duty.

Retirement Horizons Inc.
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Actuarial Methods and Assumptions

Termination Rates

Percentage married

Age difference

Child Benefits

Development of Valuation Pay

Retirement Horizons Inc.

Sample Rates
Age Termination Rate
20 1.30%
25 1.30%
30 1.18%
35 0.70%
40 0.40%
45 0.45%
50 0.00%

For participants hired prior to July 1, 2017 with at least 10 years
of service but not yet eligible to retire, 50% are assumed to elect
a contribution refund, and 50% are assumed to elect a deferred
monthly benefit payable at age 55.

90% of participants are assumed to be married.

No beneficiaries other than the spouse assumed.

Husbands assumed to be three years older than wives.

For children under the age of 23, the benefit was assumed to
cease at age 23. Children over the age of 23 were assumed to
be disabled and were measured assuming a lifetime annuity.

Valuation pay is projected by increasing the prior year’s pay
with the individual pay increase rate. The Actuarial Data
provided included two amounts for the prior year’s pay. One
amount included the Proposition B pay and the other did not.
As a result of the 157" District Court of Harris County, Texas
ruling declaring Proposition B (i) preempted in its entirety by
Chapter 174 of the Texas Local Government Code and (ii)
unconstitutional and void in its entirety because it violates
article XI, section 5 of the Texas Constitution, the fiscal year
ending June 30, 2019 pay used to determine valuation pay was
based on the amount provided without the Proposition B pay.
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Actuarial Methods and Assumptions

Load for Nature of Average Salaries

Payment of DROP Balances

Funding Policy

Benefits Not Valued

Retirement Horizons Inc.

Benefits for active members with at least ten years of service by
July 1, 2017 were increased 5% to account for difference
between the plan's definition of average monthly salary and the
average of the most recent 78 pay periods.

Installments over 15 years for active members and 10 years for
inactive members. A factor of 0.8654 was applied to active
DROP balances and a factor of 0.9105 was applied to inactive
DROP balances to account for the difference between the
4.75% DROP interest crediting rate and the 7.00% interest rate
assumption.

The City is assumed to contribute the City Contribution Rate
from the prior year. The actuarially determined City
Contribution Rate is measured as the normal cost rate, plus the
administrative expenses rate, plus 30-year amortization rate of
the Unfunded Actuarial Accrued Liability (UAAL) from the
initial RSV, plus the amortization rates of all subsequently-
determined Liability Layers, less the member contribution rate,
adjusted with interest to mid-year. The closed amortization
rates for the Liability Layers are calculated as a level percent of
pay. The initial amortization period for a Liability Loss Layer
is 30 years. The initial amortization period for a Liability Gain
Layer is equal to the remaining amortization period for the
largest Liability Loss Layer.

Due to limitations of the data received, no adjustment has been
made for the difference between pay based on the appointed
position and pay based on the highest tested rank. Additionally,
no marital status was provided for child beneficiaries, so the
provision against married children in college receiving a
survivor benefit was not valued.
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Summary of Valuation Data

July 1, 2018

A. Active Members Not in DROP

1. Number 3,198

2. Valuation payroll $203,532,265

3. Average pay $63,644

4. Average age 37.6

5. Average service 10.0
B. Active Members in DROP

1. Number 777

2. Valuation payroll $61,292,974

3. Average pay $78,884

4. Average age 52.5

5. Average service 26.6
C. Terminated Vested

1. Number 22

2. Total benefits $250,572

3. Average Annual benefits $11,390
D. Disabled

1. Number 307

2. Total benefits $16,020,000

3. Average Annual benefits $52,182
E. Retired

1. Number 2,402

2. Total benefits $127,416,000

3. Average Annual benefits $53,046
F. Beneficiaries

1. Number 603

2. Total benefits $26,328,000

3. Average Annual benefits $43,662

Notes:
1. DROP Balance values not shown.

July 1, 2019

3,185
$207,078,246
$65,017

38.2

10.7

748
$59,399,225
$79.411
53.1

26.9

21
$226,572
$10,789

307
$16,152,000
$52,612

2,416
$129,276,000
$53,508

622
$28,116,000
$45,203

2. Terminated Vested count does not include 67 members due refunds totaling $1,367,478 for July 1, 2018

and 92 members due refunds totaling $2,364,392 for July 1, 2019.

3. Payroll and Pay values exclude overtime.

4. Date fields provided to RHI by HFRRF only included the year (no month or day).

Retirement Horizons Inc.
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Data Sources

Data and inputs used in this report were provided from the following sources:

e Census data for all members was provided on October 23, 2019. We understand this data is
substantially the same as that used by the HFRRF actuary for their Risk Sharing Valuation Study.
As the data provided to RHI does not contain the month for any dates, we have assumed all dates are
July Ist of the respective year. Because the benefit provisions differ by the date of hire, some
members will be measured under the wrong provisions. RHI is following the provisions of the
Article, but we are unable to determine the magnitude of this difference without more precise data.

e The DROP balances for active members was provided in the Actuarial Data. The aggregate
DROP/PROP balance for inactive members was provided by the Municipal Actuary on November
25,2019. In prior years, the aggregate DROP/PROP balance for inactive members was determined
by subtracting the sum of the DROP balances for active members provided in the Actuarial Data
from the aggregate total of all DROP/PROP balances disclosed in the financial statements.

e The fair value of assets of $4,237,692,080 as of June 30, 2019 was provided in the audited HFRRF
financials. These were provided to RHI by HFRRF on November 14, 2019.

e The Fiscal Year 2020 payroll used was $266,477,471, which was based on the census data as of
June 30, 2019 (without Prop B Pay) increased with one year of salary scale. The Fiscal Year 2021
payroll is equal to the Fiscal Year 2020 payroll increased with one year of payroll growth.

e The provisions of the Article are contained in the enrolled text of Senate Bill 2190, which was
signed by the Governor on May 31, 2017.
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ASOP 51 Assessment and Disclosure of Risk

The measurement of Pension Obligations and Actuarially Determined Contributions requires assumptions
about future economic and demographic variables. The events and outcomes identified below are some of
the risks associated with these measurements and how they may impact the pension obligations, funded
status, and the adequacy of the funding policy. The assessment and disclosure of these risks and the actual
future results may reasonably be expected to differ.

Investment Risk - As the return on the plan trust assets is subject to market return, should the actual
rate of return be lower than the expected return the cost of the plan will rise and vice versa.

Asset/Liability Mismatch Risk - The changes in assets are not directly tied to the changes in the
value of liabilities in magnitude or direction.

Longevity and other Demographic Risks - Cessation from employment due to termination,
disability, death, or retirement may not directly align with the assumptions used to value the Actuarial
Accrued Liability (AAL). Actual demographic experience of the plan population may increase or
decrease the future measurement of the AAL.

Payroll Risk — The funded status and future Actuarially Determined Contributions Rates (ADCR)
are subject to payroll risk. Payroll lower than expected can result in future increases in the ADCR
required to amortize the Unfunded Actuarial Accrued Liability and vice versa.

Contribution Risk - The City and members are assumed to make the statutorily required
contributions and this valuation has not considered the possibility of unpaid contributions. If
contributions are less than expected, the funded status will likely decrease over time. Due to the all
the risks mentioned above, even making the statutorily required contributions does not fully
guarantee the benefit security.

Understand that the above risks may not be independent of one another. Thus, it is important to discuss any
known upcoming changes in the City’s financials and the impact on the Fund to better identify associated
risks. Any impending changes should be discussed as soon as possible, so corresponding measures may be
taken to align the pension plan liabilities with these variations.

Also understand that this valuation did not assess the likelihood or consequences of potential future changes

in applicable law that would impact future benefits or funding of the plan. Should applicable law be changed,
these changes will be addressed in separate actuarial communications.
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ASOP 51 Assessment and Disclosure of Risk

Historical Results

The following information summarizes some of the historical RSVS measurements. This information may
be helpful in better understanding the risks of sponsoring this defined benefit pension plan.

Actuarial Liabilities and Assets

The numerical results in this section provides funded status progress since July 1, 2017. Over this period, the
favorable investment returns exceeded any unexpected growth in the Actuarial Accrued Liability (AAL) due
to experience and assumption changes resulting in a reduction in the Unfunded AAL over this period.

Cash Flows

Negative cash flows indicate benefit payments and expenses exceed the contributions coming into the trust.
Negative cash flows are common for mature plans like HFRRF, but this may require liquidation of higher
returning investments at inopportune times impacting the investment return. As noted on the next page, the
cash flows have been negative in each of the last three years.

Rates of Return

The trust assets are invested in a diversified portfolio. The results of the RSVS assume the trust earns 7%
per year over the long-term future, but actual annual returns will differ from the 7% assumption. The
historical returns provide information on how these returns have differed from the assumption in recent
years. As noted above, returns above the 7% assumption reduce the long-term cost and vice versa.

Maturity Measures

The last section summarizes several maturity measures related to payroll and the inactive members. The
ratio of the asset measure to payroll provides information on contribution volatility as it relates to asset
returns. The higher the ratio, the larger the increase/decrease in contributions (as a % of payroll) are for
unfavorable/favorable investment experience compared to the 7% return assumption.

The ratio of the number of active members to the number of inactive members is an important measure of the
plan maturity. This ratio will typically decrease as the plan matures over time. As the ratio of active to
inactive members decreases, larger increases in contribution rates (as a % of payroll) are typically required to
amortize the same percentage increase in UAAL. The ratio of inactive AAL to total AAL is a similar
measure of the plan maturity. As the percentage of the inactive member AAL increases, larger increases in
contribution rates are typically required to amortize the same percentage increase in UAAL. As plans
mature, the contribution volatility for these mature plans becomes more dependent on the investment returns
than contribution amounts.
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ASOP 51 Assessment and Disclosure of Risk

Historical Results

The table below shows historical measures from the prior Risk Sharing Valuation Studies. This
information demonstrates trends in the Plan's funded status, information on the cash flows, volatility of the

asset returns and several maturity measures.

($1,000)

Actuarial Liabilities and Assets (BOY - 7/1) 2017 2018 2019
Fair Value of Assets (FVA) S 4,025,090 S 4,170,354 S 4,237,692
Actuarial Value of Assets (AVA) S 3,883,807 S 4,027,078 S 4,190,934
Actuarial Accrued Liability (AAL) S 4,513,234 S 4,619,041 S 4,714,719
Funded Status (AVA/AAL) 86.1% 87.2% 88.9%
Unfunded AAL (AAL - AVA) S 629,427 S 591,963 S 523,785
Total Normal Cost as % of Payroll 25.22% 25.18% 25.17%
Cash Flows (EOY - 6/30)

Contributions (City + Member) S 119,061 S 118,632 S 124,178
Disbursements S (256,590) S (295,674) S (278,615)
Positive/(Negative) Cash Flows S (137,529) S (177,042) S (154,437)
- as % of Fair Value of Assets -3.4% -4.2% -3.6%
Rates of Return (EOY - 6/30)

Assumed Rate 7.0% 7.0% 7.0%
AVA 8.0% 8.4% 8.1%
FVA 11.8% 8.2% 5.4%
Maturity Measures (BOY - 7/1)

Payroll S 289,947 S 260,345 S 272,498
- FVA/Payroll 13.9 16.0 15.6
- AVA/Payroll 13.4 15.5 15.4
- AAL/Payroll 15.6 17.7 17.3
- UAAL/Payroll 2.2 2.3 1.9
Inactive Member Measures

- # of Actives/# of Inactives 125.5% 119.2% 116.8%
- Inactive AAL/Total AAL 68.5% 69.4% 69.3%
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