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October 31, 2018

Board of Trustees

Kentucky Retirement Systems
Perimeter Park West

1260 Louisville Road
Frankfort, KY 40601

Subject: Certification of the June 30, 2018 Actuarial Valuation Results
Dear Trustees of the Board:

Enclosed are the June 30, 2018 actuarial valuation reports for the Kentucky Employees Retirement
System (KERS), the County Employees Retirement System (CERS), and the State Police Retirement
System (SPRS). These reports provide the current actuarial and financial condition of the Kentucky
Retirement Systems (KRS) and analyze fluctuations in the employer contribution rates since the
prior actuarial valuation.

Under Kentucky Statute, the Board must approve the employer contribution rates for the CERS
Systems for the fiscal year beginning July 1, 2018 and ending June 30, 2019. The June 30, 2018
actuarial valuations for the KERS and SPRS were used by the Board for informational purposes only
as the employer contribution rates for these systems were certified in the June 30, 2017 actuarial
for the fiscal years ending June 30, 2019 and June 30, 2020.

These contribution rates are calculated based on the membership data and plan assets as of June
30, 2018. These calculations are also based on the benefit provisions in effect as of June 30, 2018.
If new legislation is enacted between the valuation date and the date the contribution rates
become effective, the Board may adjust the calculated rates for CERS to reflect this new legislation.
Such adjustments are based on information supplied by the actuary.

FINANCING OBIECTIVES AND FUNDING PoLicy

KRS administers a pension and health insurance fund to provide for monthly retirement income and
retiree health insurance benefits. The total employer contribution rate is comprised of a
contribution to each respective fund.

The contribution rate for each fund consists of a normal cost that is net of employee contributions
and an amortization payment on the unfunded actuarial accrued liability (UAAL). In accordance
with Section 61.565 of Kentucky Statute, the amortization payment is based on a closed thirty-year
amortization period beginning July 1, 2013. As a result, the amortization period used in the 2018
actuarial valuation is 25 years. The amortization period used in subsequent actuarial valuations will
decrease by one each future year.
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PROGRESS TOWARDS REALIZATION OF FUNDING OBJECTIVES

One way to measure the progress towards achieving the intended funding objective is to measure
the relationship between the actuarial value of assets and the actuarial accrued liabilities for each
fund. This relationship is referred to as the funded ratio and should increase over time (absent of
benefit improvements) with the goal of attaining 100%.

Table 1 shown below provides a comparison of the change in funded ratio from June 30, 2017 to
June 30, 2018 for the retirement funds of each System. As the table shows, there is little change in
the funded ratio for each system compared to the prior year. The improvement in the financial
health of these retirement systems is very dependent on the Retirement System and
Commonwealth maintaining a sound funding policy and the participating employers paying the
actuarially determined contribution rates on the payroll of their employees.

In particular, during the last fiscal year KERS non-hazardous pension fund distributed $981 million in
benefit payments and received $794 million in employer and employee contributions (excluding
contributions to the 401(h)). As of June 30, 2018, the market value of assets for this system was
$2,004 million (excluding assets in the 401(h)). To stabilize the financial condition of this system
and reduce the likelihood that plan assets will become exhausted, it is imperative that contributions
to the system exceed the benefit payments. If employer contribution rates determined by the June
30, 2017 actuarial valuation are not made to this system, then the financial condition of this
retirement system is expected to continue to deteriorate and there will be a significant risk of plan
assets being exhausted.

Table 1. Change in the Funded Ratio (AVA / AAL) from 2017 to 2018 for the Retirement Funds

Funded Ratio — Retirement Funds

System June 20, 2017 June 30, 2018
KERS Non-Hazardous 13.6% 12.9%
KERS Hazardous 54.1% 55.5%
CERS Non-Hazardous 52.8% 52.7%
CERS Hazardous 48.1% 48.4%
SPRS 27.0% 27.1%

Table 2 on the following page provides a similar comparison of the change in funded ratio for the
insurance funds. As the table shows, there is a significant increase in the funded ratio for each
system compared to the prior year. The increase in the funded ratio is the result of very favorable
premium experience from calendar year 2018 to 2019. Specifically, the non-Medicare premiums
were expected to increase by 7.25% from calendar year 2018 to calendar year 2019 (i.e. the medical
trend assumption for non-Medicare premiums used in the actuarial valuation) and the actual
average premiums remained relatively unchanged. Also, the Medicare premiums were expected to
increase by 5.10% from calendar year 2018 to calendar year 2019 (i.e. the medical trend
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assumption used in the actuarial valuation for Medicare premium) and the actual average
premiums decreased by 12%.

Table 2. Change in the Funded Ratio (AVA / AAL) from 2017 to 2018 for the Insurance Funds

Funded Ratio — Insurance Funds

System June 30, 2017 June 30, 2018
KERS Non-Hazardous 30.7% 36.4%
KERS Hazardous 117.6% 130.0%
CERS Non-Hazardous 66.4% 76.7%
CERS Hazardous 66.9% 74.6%
SPRS 65.2% 71.6%

Please note that while the insurance funds experienced favorable premium experience from
calendar year 2018 to calendar year 2019, there may be years where the premium experience is
less favorable than expected resulting in actuarial losses and possible decreases in the funded ratio
in future years.

SUMMARY OF CHANGE IN CONTRIBUTION RATES SINCE THE PRIOR VALUATION

The following tables provide a comparison of the actuarially determined contribution rates
determined by the June 30, 2017 actuarial valuation, the certified contribution rates that are in
effect for the fiscal year ending June 30, 2019, and the actuarially determined contribution rates
determined by the June 30, 2018 actuarial valuation.

Table 3. Comparison of the Contribution Rates (Retirement and Insurance)

Effective for 2018 Valuation

2017 Valuation

Calculated Rates FY 2019 Calculated Rates
KERS Non-Hazardous 83.43% 83.43%" 85.19%
KERS Hazardous 36.85% 36.85% 34.42%
CERS Non-Hazardous 28.05% 21.48%’ 27.28%
CERS Hazardous 47.86% 35.34%’ 46.50%
SPRS 146.28% 146.28% 140.04%

! House Bill 265 passed during the 2018 legislative session which reduced the FY 2019 employer contribution rate
to 49.47% for Regional Mental Health/Mental Retardation Boards, Local and District Health Departments, State

Universities, Community Colleges and any other agency eligible to voluntarily cease participating in the KERS non-

hazardous system.

® House Bill 362 passed during the 2018 legislative session which limited the CERS employer contribution rate

increases to 12% per year over the prior fiscal year for the period of July 1, 2018 to June 30, 2028.

Retirement
Consultmg

GR



http://www.lrc.ky.gov/record/18RS/HB265.htm
http://www.lrc.ky.gov/record/18RS/HB362.htm

Board of Trustees
October 31, 2018
Page 4

The actuarially determined contribution rate for the KERS Non-Hazardous System increase by 1.76%
from the prior year primarily due to the 4.0% decrease in covered payroll. However, the expected
contribution dollars on the calculated contribution rates remain relatively unchanged from the prior
year (i.e. $1,277 million based on the 2017 valuation and $1,254 million based on the 2018
valuation). The actuarially determined contribution rates for the other four systems (i.e. KERS
Hazardous, CERS Non-Hazardous and Hazardous, and SPRS) slightly decreased due to the favorable
experience with the insurance funds.

Also note that while the actuarially determined contribution rates decreased for both CERS
Systems, the actual certified contribution rate will increase from fiscal year 2019 to fiscal year 2020
as the contribution rate increases due to the assumption changes from the June 30, 2017 valuation
are being phased-in in accordance with HB 362.

ASSUMPTIONS AND MIETHODS

There were no changes in the actuarial assumptions or methods since the last actuarial valuation. It
is our opinion that the current assumptions are internally consistent and reasonably reflect the
anticipated future experience of the System.

Kentucky Statutes require that an actuarial investigation be performed at least every five years to
review the economic and demographic assumptions. An experience study was conducted as of
June 30, 2013 and the next experience study will be conducted as of June 30, 2018 and the results
of that analysis will be first used to prepare the actuarial valuation as of June 30, 2019.

The results of the actuarial valuation are dependent on the actuarial assumptions used. Actual
results 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 rate, and funding periods. The actuarial calculations are intended
to provide information for rational decision making.

BENEFIT PROVISIONS

The benefit provisions reflected in these valuations are those which were in effect on June 30, 2018.
During the 2018 legislative session House Bill 185 was enacted which increased the benefit
provisions for active members who die in the line of duty. House Bill 265 reduced the FY 2019
employer contribution rate to 49.47% for Regional Mental Health/Mental Retardation Boards, Local
and District Health Departments, State Universities, Community Colleges and any other agency
eligible to voluntarily cease participating in the KERS. Also, House Bill 362 limits the increase in the
CERS employer contribution rate to 12% per year over the prior fiscal year for the period of July 1,
2018 to June 30, 2028.

This actuarial valuation was determined without regard to the enactment of SB 151 in 2018, which
is currently being reviewed by the State Supreme Court.
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DATA

Member data for retired, active and inactive members was supplied as of June 30, 2018, by the KRS
staff. The staff also supplied asset information as of June 30, 2018. 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. GRS is not responsible for the accuracy or completeness of the
information provided to us by KRS.

CERTIFICATION

We certify that the information presented herein is accurate and fairly portrays the actuarial
position of KERS as of June 30, 2018. All of our work conforms with generally accepted actuarial
principles and practices, and is in conformity with the Actuarial Standards of Practice issued by the
Actuarial Standards Board. In our opinion, our calculations also comply with the requirements of
Kentucky Code of Laws 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 and Mr. White are
Enrolled Actuaries. All three of the undersigned are Members of the American Academy of
Actuaries and meet the Qualification Standards of the American Academy of Actuaries. All of the
undersigned are experienced in performing valuations for large public retirement systems.

Sincerely,

Gabriel, Roeder, Smith & Co.

Jos P. Newton, FSA, MAAA, EA Daniel J. White, FSA, MAAA, EA
Senior Consultant Senior Consultant

/"

Jahie Shaw, ASA, MAAA
Consultant
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Summary of June 30, 2018 Actuarial Valuation Results

KERS KERS CERS CERS
Non-Hazardous Hazardous Non-Hazardous Hazardous SPRS

Actuarially Determined Contribution:
Pension Fund Contribution 74.54% 34.42% 22.52% 36.98% 120.54%
Insurance Fund Contribution 10.65% 0.00% 4.76% 9.52% 19.50%
Total Calculated Employer Contribution 85.19% 34.42% 27.28% 46.50% 140.04%
Certified Contribution Rate for Fiscal Year Ending 2020" 83.43% 36.85% 24.06% 39.58% 146.28%
Assets:
Retirement
e Actuarial value (AVAR) $2,019,277,832 $639,261,848 $6,950,225,236 $2,321,720,761 $268,258,835
e Market value (MVAR) $2,004,445,981 $645,484,989 $7,018,963,357 $2,348,336,623 $267,572,480
e Ratio of actuarial to market value of assets 100.7% 99.0% 99.0% 98.9% 100.3%
Insurance
e Actuarial value (AVAI) $887,121,270 $511,441,262 $2,371,430,361 $1,256,306,056 $187,535,217
o Market value (MVAI) $891,204,988 $519,072,283 $2,414,126,203 $1,280,981,973 $190,846,553
e Ratio of actuarial to market value of assets 99.5% 98.5% 98.2% 98.1% 98.3%
Funded Status:
Retirement
e Actuarial accrued liability $15,675,231,694 $1,151,922,950 $13,191,504,861 $4,792,547,709 $989,528,282
e Unfunded accrued liability on AVAR $13,655,953,862 $512,661,102 $6,241,279,625 $2,470,826,948 $721,269,447
e Funded ratio on AVAR 12.9% 55.5% 52.7% 48.4% 27.1%
e Unfunded accrued liability on MVAR $13,670,785,713 $506,437,961 $6,172,541,504 $2,444,211,086 $721,955,802
e Funded ratio on MVAR 12.8% 56.0% 53.2% 49.0% 27.0%
Insurance
e Actuarial accrued liability $2,435,505,788 $393,480,563 $3,092,623,449 $1,684,028,461 $262,088,421
e Unfunded accrued liability on AVAI $1,548,384,518 ($117,960,699) $721,193,088 $427,722,405 $74,553,204
e Funded ratio on AVAI 36.4% 130.0% 76.7% 74.6% 71.6%
e Unfunded accrued liability on MVAI $1,544,300,800 ($125,591,720) $678,497,246 $403,046,488 $71,241,868
e Funded ratio on MVAI 36.6% 131.9% 78.1% 76.1% 72.8%
Membership:
e Number of

- Active Members 35,139 3,929 81,818 9,263 886

- Retirees and Beneficiaries 46,526 4,370 61,938 9,587 1,600

- Inactive Members 50,435 5,727 87,160 3,067 499

- Total 132,100 14,026 230,916 21,917 2,985
e Projected payroll of active members $1,471,477,482 $158,212,710 $2,466,801,417 $533,617,790 $48,808,080
® Average salary of active members $41,876 $40,268 $30,150 $57,607 $55,088

! Based on contribution rates budgeted in House Bill 200 for the KERS and SPRS systems and on a 12% increase in the certified contribution rates from fiscal year
ending 2019 in accordance with House Bill 362 for the CERS system

Summary of
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October 31, 2018

Board of Trustees

Kentucky Retirement Systems
Perimeter Park West

1260 Louisville Road
Frankfort, KY 40601

Subject: Actuarial Valuation as of June 30, 2018
Dear Trustees of the Board:

This report describes the current actuarial condition of the Kentucky Employees Retirement System
(KERS), provides the actuarially determined employer contribution rates for fiscal year ending June
30, 2020, and analyzes changes in the System’s financial condition. In addition, the report provides
various summaries of the data. The results of this actuarial valuation, including the calculated
employer contribution rates will be used by the Board and stakeholders for informational purposes
only as the employer contribution rate for the fiscal years ending June 30, 2019 and June 30, 2020
were certified in the June 30, 2017 actuarial valuation and adopted by the Board.

Separate reports are issued with regard to valuation results determined in accordance with
Governmental Accounting Standards Board (GASB) Statements 67, 68, 74 and 75. Results of this
report should not be used for any other purpose without consultation with the undersigned.
Valuations are prepared annually as of June 30, the first day of the plan year for KRS. This report
was prepared at the request of the Board of Trustees of the Kentucky Retirement System (Board)
and is intended for use by the KRS staff and those designated or approved by the Board.

FINANCING OBJECTIVES AND FUNDING PoLICY

The employer contribution rate is determined in accordance with Section 61.565 of Kentucky
Statute. As specified by the Statute, the employer contribution rate is determined based on a closed
thirty-year amortization period beginning July 1, 2013. As a result, the amortization period used in
the 2018 actuarial valuation is 25 years. As noted above, the contribution rate determined by this
actuarial valuation is for informational purposes and may be useful in tracking the change in the
calculated contribution rate since the prior valuation performed as of June 30, 2017.
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ASSUMPTIONS AND METHODS

There were no changes in actuarial assumptions since the prior actuarial valuation. It is our opinion
that the current assumptions are internally consistent and reasonably reflect the anticipated future
experience of the System.

Kentucky Statutes also require that an actuarial investigation be performed at least every five years
to review the economic and demographic assumptions. An experience study was conducted as of
June 30, 2013 and the next experience study will be conducted as of June 30, 2018 and the Board
adopted assumptions as a result of that analysis will be first used to prepare the June 30, 2019
actuarial valuation. The Board also has the authority to review the assumptions on a more frequent
basis and adopt new assumptions prior to the next scheduled experience study.

The results of the actuarial valuation are dependent on the actuarial assumptions used. Actual
results 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 rate, and funding periods. The actuarial calculations are intended
to provide information for rational decision making.

BENEFIT PROVISIONS

The benefit provisions reflected in these valuations are those which were in effect on June 30, 2018.
During the 2018 legislative session House Bill 185 was enacted which increased the benefit
provisions for active members who die in the line of duty. House Bill 265 maintained the FY 2019
employer contribution rate at 49.47% for Regional Mental Health/Mental Retardation Boards, Local
and District Health Departments, State Universities, Community Colleges and any other agency
eligible to voluntarily cease participating in the KERS non-hazardous retirement and insurance
funds.

This actuarial valuation was determined without regard to the enactment of SB 151 in 2018, which
is currently being reviewed by the State Supreme Court.

DATA

Member data for retired, active and inactive members was supplied as of June 30, 2018, by the KRS
staff. The staff also supplied asset information as of June 30, 2018. 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. GRS is not responsible for the accuracy or completeness of the
information provided to us by KRS.
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CERTIFICATION

We certify that the information presented herein is accurate and fairly portrays the actuarial
position of KERS as of June 30, 2018.

All of our work conforms with generally accepted actuarial principles and practices, and is in
conformity with the Actuarial Standards of Practice issued by the Actuarial Standards Board. In our
opinion, our calculations also comply with the requirements of Kentucky Code of Laws 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 and Mr. White are
Enrolled Actuaries. All three of the undersigned are Members of the American Academy of
Actuaries and meet the Qualification Standards of the American Academy of Actuaries. All of the
undersigned are experienced in performing valuations for large public retirement systems.

Sincerely,

Gabriel, Roeder, Smith & Co.

Jos P. Newton, FSA, MAAA, EA Daniel J. White, FSA, MAAA, EA
Senior Consultant Senior Consultant

/] '\\.‘)J “[
Janie Shaw, ASA, MAAA
Consultant
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Summary of Principal Results

(Dollar amounts expressed in thousands)

Non-Hazardous Hazardous Total
June 30, 2018 June 30, 2017 June 30, 2018 June 30, 2017 June 30, 2018 June 30, 2017

Actuarially Determined Contribution:
Retirement 74.54% 71.03% 34.42% 34.39%
Insurance 10.65% 12.40% 0.00% 2.46%
Total 85.19% 83.43% 34.42% 36.85% N/A N/A
Actual Contribution Rate for Next Fiscal Year® 83.43% 83.43% 36.85% 36.85%
Assets:
Retirement
e Actuarial value (AVAR) $2,019,278 $2,123,623 $639,262 $607,159 $2,658,540 $2,730,782
e Market value (MVAR) $2,004,446 $2,056,870 $645,485 $601,529 $2,649,931 $2,658,399
e Ratio of actuarial to market value of assets 100.7% 103.2% 99.0% 100.9% 100.3% 102.7%
Insurance
o Actuarial value (AVAI) $887,121 $823,918 $511,441 $493,458 $1,398,562 $1,317,376
e Market value (MVALI) $891,205 $817,370 $519,072 $488,838 $1,410,277 $1,306,208
e Ratio of actuarial to market value of assets 99.5% 100.8% 98.5% 100.9% 99.2% 100.9%
Funded Status:
Retirement
e Actuarial accrued liability $15,675,232 $15,591,641 $1,151,923 $1,121,420 $16,827,155 $16,713,061
e Unfunded accrued liability on AVAR $13,655,954 $13,468,018 $512,661 $514,261 $14,168,615 $13,982,279
e Funded ratio on AVAR 12.9% 13.6% 55.5% 54.1% 15.8% 16.3%
e Unfunded accrued liability on MVAR $13,670,786 $13,534,771 $506,438 $519,891 $14,177,224 $14,054,662
e Funded ratio on MVAR 12.8% 13.2% 56.0% 53.6% 15.7% 15.9%
Insurance
e Actuarial accrued liability $2,435,505 $2,683,496 $393,481 $419,439 $2,828,986 $3,102,935
e Unfunded accrued liability on AVAI $1,548,384 $1,859,578 ($117,960) ($74,019) $1,430,424 $1,785,559
e Funded ratio on AVAI 36.4% 30.7% 130.0% 117.6% 49.4% 42.5%
e Unfunded accrued liability on MVAI $1,544,300 $1,866,126 ($125,591) ($69,399) $1,418,709 $1,796,727
e Funded ratio on MVAI 36.6% 30.5% 131.9% 116.5% 49.9% 42.1%
Membership:
e Number of

- Active Members 35,139 37,234 3,929 4,047 39,068 41,281

- Retirees and Beneficiaries 46,526 44,916 4,370 4,093 50,896 49,009

- Inactive Members 50,435 49,658 5,727 5,298 56,162 54,956

- Total 132,100 131,808 14,026 13,438 146,126 145,246
® Projected payroll of active members $1,471,477 $1,531,535 $158,213 $162,418 $1,629,690 $1,693,953
® Average salary of active members $41,876 $41,133 $40,268 $40,133 $41,714 $41,035

! Based on contribution rates budgeted in House Bill 200 during the 2018 legislative session

G R S Eitr:;mi? Kentucky Employees Retirement System Section 1
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Executive Summary (Continued)

Non-Hazardous Retirement Fund

The unfunded actuarial accrued liability for the non-hazardous retirement fund increased by $0.188 billion
since the prior year’s valuation to $13.656 billion. The largest source of this increase includes the FY 2018
contribution effort being $0.099 billion less than the interest on the prior year’s unfunded actuarial accrued
liability (i.e. negative amortization of $0.099 billion), followed by a $0.066 increase due to a liability
experience. Below is a chart with the historical actuarial value of assets and actuarial accrued liability for
the non-hazardous fund. The divergence in the assets and liability over the last eight years has generally
been due to a combination of: (i) actual contribution rates being insufficient to completely finance the
interest on the unfunded actuarial accrued liability, (ii) the actual investment experience being less than the
return assumption, and (iii) a decrease in the assumed rate of return in 2015, 2016 and again in 2017.

History of Actuarial Assets vs. Actuarial Accrued Liability
(Dollars in Billions)
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For FY 2018, the KERS non-hazardous pension system distributed $981 million in benefit payments and
received $794 million in employer and employee contributions (excluding contributions to the 401(h)). As
of June 30, 2018, the market value of assets for this system was $2,004 million (excluding assets in the
401(h)). To stabilize the financial condition of this system and reduce the likelihood that plan assets will
become exhausted, it is imperative that contributions to the system exceed the benefit payments. To
stabilize the financial condition of this system and reduce the likelihood that plan assets will become
exhausted, it is imperative that contributions to the system exceed the benefit payments. If employer
contribution amounts determined by the June 30, 2017 actuarial valuation are not made to this system,
then the financial condition of this retirement system is expected to continue to deteriorate and there will
be a significant risk of plan assets being exhausted.

Kentucky Employees Retirement System Section 1 3
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Executive Summary (Continued)

Hazardous Retirement Fund

The unfunded actuarial accrued liability for the hazardous retirement fund decreased by $1.6 million
since the prior year’s valuation to $512.7 million. The largest source of this decrease includes a $1.9
million gain due to realized investment experience. Below is a chart with the historical actuarial value
of assets and actuarial accrued liability for the hazardous retirement fund. The divergence in the assets
and liability over the last eight years has generally been due to a combination of: (i) actual contribution
rates being insufficient to finance, or pay down the unfunded actuarial accrued liability, (ii) the actual
investment experience being less than the fund’s expected investment return assumption, and (iii) a
decrease in the assumed rate of return in 2015 and again in 2017.

History of Actuarial Assets vs. Actuarial Accrued Liability
(Dollars in Billions)
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Executive Summary (Continued)

Summary of Change in Financial Condition of the Insurance Funds

Both the Non-Hazardous and Hazardous Insurance funds experience extremely favorable premium
experience from calendar year 2018 to 2019. Specifically, the non-Medicare premiums were expected
to increase by 7.25% from calendar year 2018 to calendar year 2019 (i.e. the medical trend assumption
for non-Medicare premiums used in the actuarial valuation) and the actual average premiums remained
relatively unchanged. Also, the Medicare premiums were expected to increase by 5.10% from calendar
year 2018 to calendar year 2019 (i.e. the medical trend assumption used in the actuarial valuation for
Medicare premium) and the actual average premiums decreased by 12%.

Non-Hazardous Insurance Fund

Since the prior year’s valuation, the unfunded actuarial accrued liability for the nonhazardous insurance
fund decreased by $0.312 billion to $1.548 billion with $0.311 billion of that decrease attributable to
the favorable premium experience. The corresponding funded ratio increased from 30.7% at June 30,
2017 to 36.4% at June 30, 2018.

Hazardous Insurance Fund

Since the prior year’s valuation, the actuarial value of assets in excess of the actuarial accrued liability
for the hazardous insurance fund increased by $0.044 billion to $0.118 billion with $0.041 billion of that
increase attributable to the favorable premium experience. The corresponding funded ratio increased
from 117.6% at June 30, 2017 to 130.0% at June 30, 2018.

G R S Eitr:;im? Kentucky Employees Retirement System Section 1 5
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SECTION 2

DISCUSSION



Discussion

The Kentucky Employees Retirement System (KERS) is a defined benefit pension fund that provides
pensions and health care coverage for employees of state government, non-teaching staff at regional state
supported universities, local health departments, regional mental health/mental retardation agencies, and
other quasi-state agencies. KERS includes both non-hazardous and hazardous duty benefits. This report
presents the result of the June 30, 2018 actuarial funding valuation for both the Retirement and Insurance
Funds.

The primary purposes of the valuation report are to depict the current financial condition of the System and
analyze changes in the System’s financial condition. In addition, the report provides various summaries of
the data. The results of this actuarial valuation, including the calculated employer contribution rates will be
used by the Board and stakeholders for informational purposes only as the employer contribution rate for
the fiscal years ending June 30, 2019 and June 30, 2020 were certified in the June 30, 2017 actuarial
valuation and adopted by the Board.

The actuarially determined contribution rates consist of two components: a normal cost rate and an
amortization cost to finance the unfunded actuarial accrued liability. The normal cost rate is the theoretical
amount which would be required to pay the members’ benefits, based on the current plan provisions, 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. Since members contribute to the fund, only the excess of the normal rate over the member
contribution rate is included in the employer contribution rate. The amortization cost is the amount,
expressed as a percentage of payroll, necessary to amortize the unfunded actuarial accrued liability. The
payroll growth rate and discount rate assumptions are selected by the Board. The funding period is
specified in Section 61.565 of Kentucky Statute.

All of the actuarial and financial tables referenced by the other sections of this Report appear in Section 3.
Section 4 provides member data and statistical information. Appendices A and B provide summaries of the
principle actuarial assumptions and methods and plan provisions. Finally, Appendix C provides a glossary of
technical terms that are used throughout this report.
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Funding Progress

The following charts provide an eight-year history of the funds’ funded ratio (i.e. the Actuarial Value of
Assets divided by the Actuarial Accrued Liability). The decline in the funded ratio over the last eight years
for the retirement funds has generally been due to a combination of: (i) actual contribution rates being
insufficient to completely finance, or pay down, the unfunded actuarial accrued liability, (ii) the actual
investment experience being less than assumed, and (iii) a decrease in the assumed rate of return in 2015,
2016 and again in 2017.

Non-Hazardous Retirement Fund

Funded Ratio
Actuarial Assets as a percentage of Actuarial Accrued Liability
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2011 2012 2013 2014 2015 2016 2017 2018

Funded Ratio 33.3% 27.3% 23.2% 21.0% 19.0% 16.0% 13.6% 12.9%
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Funding Progress (Continued)

Hazardous Retirement Fund

Funded Ratio
Actuarial Assets as a percentage of Actuarial Accrued Liability
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’Fund ed Ratio 70.8% 66.1% 64.5% 64.6% 62.2% 59.7% 54.1% 55.5%

Assuming the actuarial determined contributions are actually paid in future years and absent future
unfavorable investment or demographic experience, we expect the funded ratio to begin improving. Table
9, Schedule of Funding Progress, in the following section of the report provides additional detail regarding
the funding progress of the Retirement System.
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Asset Gains/ (Losses)

The actuarial value of assets (“AVA”) is based on a smoothed market value of assets, using a systematic
approach to phase-in the difference between the actual and expected investment return on the market
value of assets (adjusted for receipts and disbursements during the year). This is appropriate because it
dampens the short-term volatility inherent in investment markets. The returns are computed net of
investment expenses. The actuarial value of assets for the non-hazardous retirement fund slightly
decreased from $2.124 billion to $2.019 billion since the prior valuation. Table 7 in the following section of
the report provides the development of the actuarial value of assets.

The rate of return on the market value of assets on a dollar-weighted basis for fiscal year 2018 was 7.4% for
the non-hazardous retirement fund which is greater than the 5.25% expected annual return. The return on
an actuarial (smoothed) asset value was 4.6%, which resulted in a $0.013 billion loss for the fiscal year. This
difference in the estimated return on market value and actuarial value illustrates the smoothing effect of
the asset valuation method.

The market value of assets for the non-hazardous retirement fund is $0.015 billion less than the actuarial
value of assets, which signifies that the retirement system is in a position of deferred losses. Therefore,
unless the System experiences investment returns in excess of the assumed rate of return in an amount
that is at least equal to the outstanding deferred losses, the future recognition of these deferred losses is
expected to increase the unfunded actuarial accrued liability.

The actuarial value of assets for the hazardous retirement fund increased from $607 million to $639 million
since the prior valuation. The rate of return on the market value of assets on a dollar-weighted basis for
fiscal year 2018 was 8.6% which is greater than the 6.25% expected annual return. The return on the
actuarial (smoothed) asset value was 6.6%, which resulted in a $2 million gain for the fiscal year. The
market value of assets for the hazardous fund is S6 million greater than the actuarial value of assets, which
signifies that this system has some net deferred investment gains to be realized in future years.

Table 6 in the following section of this report provides asset information that was included in the annual
financial statements of the System. Also, Tables 6 and 7 show the estimated yield on a market value basis
and on the actuarial asset valuation method.
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Actuarial Gains/ (Losses)

The annual actuarial valuation is a snapshot analysis of the benefit liabilities, assets and funded position of
the System as of the first day of the plan year. In any one fiscal year, the experience can be better or worse
from that which is assumed or expected. The actuarial assumptions do not necessarily attempt to model
what the experience will be for any one given fiscal year, but instead try to model the overall experience
over many years. Therefore, as long as the actual experience of the retirement system is reasonably close
to the current assumptions, the long-term funding requirements of the System will remain relatively
consistent.

Below are tables that separately show a reconciliation of the actuarial gains / (loss) since the prior actuarial
valuation for the retirement and health insurance funds, which include the effect of asset and liability gains
and losses, changes in assumptions, changes in plan provisions, etc.

Retirement Experience Gain or (Loss)
(Dollar amounts expressed in thousands)

Non-Hazardous Hazardous
A. Calculation of total actuarial gain or loss
1. Unfunded actuarial accrued liability (UAAL),
previous year S 13,468,018 S 514,261
2. Normal cost and administrative expenses 201,703 28,699
3. Less: contributions for the year (794,416) (61,585)
4, |nterest accrual 691,512 31,114
5. Expected UAAL (Sum of Items 1 - 4) S 13,566,817 S 512,489
6. Actual UAAL as of June 30,2018 S 13,655,954 S 512,661
7. Total gain (loss) for the year (Item 5 - Item 6) S (89,137) S (172)
B. Source of gains and losses
8. Asset gain (loss) for the year S (13,404) S 1,897
9. Liability experience gain (loss) for the year (66,109) (1,364)
10. Plan Change (9,624) (705)
11. Assumption change 0 0
12. Total S (89,137) S (172)

The UAAL for the non-hazardous retirement fund was expected to increase since the prior year as the FY
2018 contribution effort was less than the interest on the prior year’s unfunded actuarial accrued liability
(i.e. negative amortization). Once the higher contribution rates are effective on July 1, 2018, the UAAL for
the non-hazardous fund is expecting to begin decreasing in future years (absent other gains or losses).
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Actuarial Gains/ (Losses) (Continued)

Insurance Experience Gain or (Loss)
(Dollar amounts expressed in thousands)

Non-Hazardous Hazardous
A. Calculation of total actuarial gain or loss
1. Unfunded actuarial accrued liability (UAAL),
previous year S 1,859,578 S (74,019)
2. Normal cost and administrative expenses 47,560 10,467
3. Less: contributions for the year (142,237) (6,215)
4. |Interest accrual 113,265 (4,493)
5. Expected UAAL (Sum of Items 1 - 4) S 1,878,166 S (74,260)
6. Actual UAAL as of June 30,2018 S 1,548,384 S (117,960)
7. Total gain (loss) for the year (Item 5 - Item 6) S 329,782 S 43,700
B. Source of gains and losses
8. Asset gain (loss) for the year S 1,596 S 254
9. Liability experience gain (loss) for the year 329,415 43,612
10. Plan Change (1,229) (166)
11. Assumption change 0 0
12. Total S 329,782 S 43,700

The favorable premium experience from calendar year 2018 to calendar year 2019 resulted in a $311
million liability gain for the non-hazardous insurance fund and a $41 million liability gain for the hazardous
insurance fund.
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Actuarial Assumptions and Methods

In determining costs and liabilities, actuaries use assumptions about the future, such as rates of salary
increase, probabilities of retirement, termination, death and disability, and an annual investment return
assumption. There were no changes to the actuarial assumptions and methods since the last actuarial
valuation. It is our opinion that the assumptions are internally consistent, reasonable, and reflect
anticipated future experience of the System. Appendix A includes a summary of the actuarial assumptions
and methods used in this valuation.

An experience study was conducted as of June 30, 2013 and the next experience study will be conducted as
of June 30, 2018, the results of which will be first used in preparing the June 30, 2019 actuarial valuation.
However, the Board has the authority to review the assumptions on a more frequent basis and adopt new
assumptions prior to the next scheduled experience study.

Future actuarial measurements may differ significantly from the current measurements presented in this
report due to such factors as the following: plan experience differing from that anticipated by the economic
or demographic assumptions; changes in economic or demographic assumptions; increases or decreases
expected as part of the natural operation of the methodology used for these measurements (such as the
end of an amortization period or additional cost or contribution requirements based on the plan’s funded
status); and changes in plan provisions or applicable law. 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.
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Benefit Provisions

Appendix B of this report includes a summary of the benefit provisions for KERS.

During the 2018 legislative session, House Bill 185 was enacted, which updated the benefit provisions for
active members who die in the line of duty. Benefits paid to the spouses of deceased members paid from
the retirement fund have been increased from 25% of the member’s final rate of pay to 75% of the
member’s average pay. If the member does not have a surviving spouse, benefits paid to surviving
dependent children have been increased from 10% of the member’s final pay rate to 50% of average pay
for one child, 65% of average pay for two children, or 75% of average pay for three children. The insurance
fund shall also now pay 100% of the insurance premium for spouses and children of all active members
who die in the line of duty.

House Bill 265 maintained the FY 2019 employer contribution rate at 49.47% for Regional Mental
Health/Mental Retardation Boards, Local and District Health Departments, State Universities, Community
Colleges and any other agency eligible to voluntarily cease participating in the KERS. This legislation
impacts the contribution rates for approximately 114 employers participating in the KERS non-hazardous
retirement and insurance funds. The covered payroll for these employers exempt from the higher
contribution rate is approximately 25% of the total covered payroll for the KERS non-hazardous system.

This actuarial valuation was determined without regard to enactment of SB 151 in 2018, which is currently
being reviewed by the State Supreme Court.

This valuation reflects all benefits promised to KERS members, either by the statutes or by the Board.
There are no ancillary benefits that might be deemed a KERS liability if continued beyond the availability of
funding by the current funding source.
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RETIREMENT BENEFITS

ACTUARIAL TABLES



Development of Unfunded Actuarial Accrued Liability
Retirement Benefits

(Dollar amounts expressed in thousands)

June 30, 2018

Non-Hazardous Hazardous
(1) (2)
Projected payroll of active members S 1,471,477 S 158,213
Present value of future pay S 12,557,065 S 1,367,492
Normal cost rate
a. Total normal cost rate 12.25% 16.62%
b. Less: member contribution rate -5.00% -8.00%
c. Employer normal cost rate 7.25% 8.62%
Actuarial accrued liability for active members
a. Presentvalue of future benefits S 5,202,677 S 552,514
b. Less: present value of future normal costs (1,456,464) (210,902)
c. Actuarial accrued liability S 3,746,213 S 341,612
Total actuarial accrued liability
a. Retirees and beneficiaries S 11,419,229 S 771,706
b. Inactive members 509,790 38,605
c. Active members (Item 4c) 3,746,213 341,612
d. Total S 15,675,232 S 1,151,923
Actuarial value of assets S 2,019,278 S 639,262
Unfunded actuarial accrued liability (UAAL)
(Iltem 5d - Item 6) S 13,655,954 S 512,661
Funded Ratio 12.9% 55.5%
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Actuarial Present Value of Future Benefits

Retirement Benefits
(Dollar amounts expressed in thousands)

June 30, 2018

Non-Hazardous Hazardous
(1) (2)
1. Active members
a. Service retirement S 4,700,863 S 498,190
b. Deferred termination benefits and refunds 345,804 40,012
c. Survivor benefits 64,161 5,220
d. Disability benefits 91,849 9,092
e. Total S 5,202,677 S 552,514
2.  Retired members
a. Service retirement S 10,472,173 S 711,832
b. Disability retirement 290,266 16,817
c. Beneficiaries 656,790 43,057
d. Total S 11,419,229 S 771,706
3.  Inactive members
a. Vested terminations S 450,060 S 31,174
b. Nonvested terminations 59,730 7,431
c. Total S 509,790 S 38,605
4.  Total actuarial present value of future benefits S 17,131,696 S 1,362,825
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Development of Actuarially Determined Contribution Rate
Retirement Benefits

June 30, 2018

Non-Hazardous Hazardous
(1) (2)

1. Total normal cost rate

a. Service retirement 9.45% 13.46%

b. Deferred termination benefits and refunds 2.17% 2.49%

c. Survivor benefits 0.28% 0.28%

d. Disability benefits 0.35% 0.39%

e. Total 12.25% 16.62%
2. Less: member contribution rate -5.00% -8.00%
3. Total employer normal cost rate 7.25% 8.62%
4. Administrative expenses 0.73% 0.62%
5. Net employer normal cost rate 7.98% 9.24%
6. UAAL amortization contribution 66.56% 25.18%
7. Total calculated employer contribution 74.54% 34.42%
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Actuarial Balance Sheet

Non-Hazardous Members Retirement

(Dollar amounts expressed in thousands)

June 30, 2018

June 30, 2017

(1)

(2)

1. Assets- Present and Expected Future Resources
a. Current assets (actuarial value) 2,019,278 2,123,623
b. Presentvalue of future member contributions 627,853 643,468
c. Presentvalue of future employer contributions
i.  Normal cost contributions 828,611 887,737
ii. Unfunded accrued liability contributions 13,655,954 13,468,018
iii. Total future employer contributions 14,484,565 14,355,755
d. Total assets 17,131,696 17,122,846
2. Liabilities - Present Value of Expected Future Benefit Payments
a. Active members
i. Presentvalue of future normal costs 1,456,464 1,531,205
ii. Accrued liability 3,746,213 3,983,295
iii. Total present value of future benefits 5,202,677 5,514,500
b. Presentvalue of benefits payable on account of
current retired members and beneficiaries 11,419,229 11,120,669
c. Presentvalue of benefits payable on account of
current inactive members 509,790 487,677
d. Total liabilities 17,131,696 17,122,846
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Actuarial Balance Sheet
Hazardous Members Retirement

(Dollar amounts expressed in thousands)

June 30, 2018 June 30, 2017
(1) (2)
1. Assets - Present and Expected Future Resources
a. Current assets (actuarial value) S 639,262 S 607,159
b. Presentvalue of future member contributions S 109,399 S 109,126
c. Presentvalue of future employer contributions
i. Normal cost contributions S 101,503 S 108,685
ii. Unfunded accrued liability contributions 512,661 514,261
iii. Total future employer contributions S 614,164 S 622,946
d. Total assets S 1,362,825 S 1,339,231

2. Liabilities - Present Value of Expected Future Benefit Payments

a. Active members

i. Presentvalue of future normal costs S 210,902 S 217,811
ii. Accrued liability 341,612 375,070
iii. Total present value of future benefits S 552,514 S 592,881

b. Presentvalue of benefits payable on account of
current retired members and beneficiaries S 771,706 S 712,284

c. Presentvalue of benefits payable on account of

current inactive members S 38,605 S 34,066
d. Total liabilities S 1,362,825 S 1,339,231
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Reconciliation of Retirement Net Assets
(Dollar amounts expressed in thousands)*

Year Ending
June 30, 2018 June 30, 2018
(1) (2)
Non-Hazardous Hazardous
1. Value of assets at beginning of year S 2,056,870 S 601,529
2. Revenue for the year
a. Contributions
i. Member contributions S 104,972 S 17,891
ii. Employer contributions 619,988 32,790
iii. Other contributions (less 401h) 69,456 10,904
iii. Total S 794,416 S 61,585
b. Income
i. Interest, dividends, and otherincome S 47,741 S 14,013
ii. Investment expenses (13,157) (4,833)
iii. Net S 34,584 S 9,180
¢. Netrealized and unrealized gains (losses) 110,246 42,283
d. Total revenue S 939,245 S 113,048
3. Expenditures for the year
a. Disbursements
i. Refunds S 13,603 S 2,501
ii. Regular annuity benefits 967,375 65,616
iii. Other benefit payments 0 0
iv. Transfers to other systems 0 0
v. Total S 980,977 S 68,117
b. Administrative expenses and depreciation 10,692 975
c. Total expenditures S 991,669 S 69,092
4. Increase in net assets
(Item 2. - Item 3.) S (52,424) S 43,956
5. Value of assets at end of year
(Item 1. +1tem 4.) S 2,004,446 S 645,485
6. Netexternal cash flow
a. Dollar amount S (197,253) S (7,507)
b. Percentage of market value -9.7% -1.2%
7. Estimated annual return on net assets 7.4% 8.6%
* Amounts may not add due to rounding
* Excludes 401h assets
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Development of Actuarial Value of Assets

Non-Hazardous Members Retirement
(Dollar amounts expressed in thousands)*

Year Ending June 30, 2018
1. Actuarial value of assets at beginning of year S 2,123,623
2. Market value of assets at beginning of year S 2,056,870

3. Netnew investments

a. Contributions S 794,416
b. Benefit payments (980,977)
c. Administrative expenses (10,692)
d. Subtotal S (197,253)
4. Market value of assets at end of year S 2,004,446
5. Netearnings (ltem4.-Item 2. - Iltem 3.d.) S 144,829
6. Assumed investment return rate for fiscal year 5.25%
7. Expectedreturn forimmediate recognition S 102,808
8. Excessreturn for phased recognition S 42,022

9. Phased-in recognition, 20% of excess return on assets for prior years:

Fiscal Year Excess Recognized
Ending June 30, Return Amount
a. 2018 S 42,022 S 8,404
b. 2017 89,028 17,806
C. 2016 (183,443) (36,689)
d. 2015 (142,444) (28,489)
e. 2014 145,338 29,068
f. Total S (9,900)
10. Actuarial value of assets as of June 30, 2018
(ltem 1. + Item 3.d. + Item 7.+ Item 9.f.) S 2,019,278
11. Ratio of actuarial value to market value 100.7%
12. Estimated annual return on actuarial value of assets 4.6%

* Amounts may not add due to rounding
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Development of Actuarial Value of Assets

Hazardous Members Retirement
(Dollar amounts expressed in thousands)*

Year Ending June 30, 2018
1. Actuarial value of assets at beginning of year S 607,159
2. Market value of assets at beginning of year S 601,529

3. Netnew investments

a. Contributions S 61,585
b. Benefit payments (68,117)
c. Administrative expenses (975)
d. Subtotal S (7,507)
4. Market value of assets at end of year S 645,485
5. Netearnings (Item 4. - Item 2. - Item 3.d.) S 51,463
6. Assumed investment return rate for fiscal year 6.25%
7. Expected return forimmediate recognition S 37,361
8. Excess return for phased recognition S 14,102

9. Phased-in recognition, 20% of excess return on assets for prior years:

Fiscal Year Excess Recognized
Ending June 30, Return Amount
a. 2018 S 14,102 S 2,820
b. 2017 31,023 6,205
c. 2016 (42,195) (8,439)
d. 2015 (33,972) (6,794)
e. 2014 42,286 8,457
f. Total S 2,249
10. Actuarial value of assets as of June 30, 2018
(tem 1. +Item 3.d. + Item 7.+ Item 9.f.) S 639,262
11. Ratio of actuarial value to market value 99.0%
12. Estimated annual return on actuarial value of assets 6.6%

* Amounts may not add due to rounding
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Schedule of Funding Progress

Retirement Benefits
(Dollar amounts expressed in thousands)

Unfunded Actuarial
Actuarial Value of  Actuarial Accrued Accrued Liability Funded Ratio Annual Covered UAAL as % of
June 30, Assets (AVA) Liability (AAL) (UAAL) (3)- (2) (2)/(3) Payroll Payroll (4)/(6)
(1) (2) (3) (4) (5) (6) (7)

Non-Hazardous Members

2011 $ 3,726,986 S 11,182,142 S 7,455,156 33.3% $ 1,731,633 430.5%
2012 3,101,317 11,361,048 8,259,731 27.3% 1,644,897 502.1%
2013 2,636,123 11,386,602 8,750,479 23.2% 1,644,409 532.1%
2014 2,423,957 11,550,110 9,126,154 21.0% 1,577,496 578.5%
2015 2,350,990 12,359,673 10,008,683 19.0% 1,544,234 648.1%
2016 2,112,286 13,224,698 11,112,412 16.0% 1,529,249 726.7%
2017 2,123,623 15,591,641 13,468,018 13.6% 1,531,535 879.4%
2018 2,019,278 15,675,232 13,655,954 12.9% 1,471,477 928.0%

Hazardous Members

2011 S 510,749 $ 721,293 S 210,545 70.8% S 133,054 158.2%
2012 497,226 752,699 255,473 66.1% 131,977 193.6%
2013 505,657 783,981 278,324 64.5% 132,015 210.8%
2014 527,897 816,850 288,953 64.6% 129,076 223.9%
2015 556,688 895,433 338,746 62.2% 128,680 263.2%
2016 559,487 936,706 377,219 59.7% 147,563 255.6%
2017 607,159 1,121,420 514,261 54.1% 162,418 316.6%
2018 639,262 1,151,923 512,661 55.5% 158,213 324.0%

Total KERS Members

2011 S 4,237,735 S 11,903,435 S 7,665,700 35.6% S 1,864,687 411.1%
2012 3,598,543 12,113,747 8,515,204 29.7% 1,776,874 479.2%
2013 3,141,780 12,170,583 9,028,803 25.8% 1,776,424 508.3%
2014 2,951,854 12,366,960 9,415,106 23.9% 1,706,572 551.7%
2015 2,907,678 13,255,106 10,347,428 21.9% 1,672,914 618.5%
2016 2,671,773 14,161,404 11,489,631 18.9% 1,676,812 685.2%
2017 2,730,782 16,713,061 13,982,279 16.3% 1,693,953 825.4%
2018 2,658,540 16,827,155 14,168,615 15.8% 1,629,690 869.4%
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Summary of Principal Assumptions and Methods

Below is a summary of the principal economic assumptions, cost method, and the method for financing the unfunded actuarial

accrued liability:

Valuation date:

Actuarial cost method:

Amortization method:

Amortization period for contribution rate:
Asset valuation method:

Actuarial assumptions:
Investment rate of return

Projected salary increases

Inflation

Post-retirement benefit adjustments

Retiree Mortality

Non-Hazardous
June 30, 2018

Entry Age Normal

Level percentage of payroll
(0% payroll growth assumed)

25-year closed period

5-Year Smoothed Market

5.25%

3.55% to 15.55%
(varies by service)

2.30%

0.00%

RP-2000 Combined Mortality Table
for Males and Females, projected

using scale BB to 2013
(set back one year for females).

Hazardous
June 30, 2018

Entry Age Normal

Level percentage of payroll
(0% payroll growth assumed)

25-year closed period

5-Year Smoothed Market

6.25%

3.55% to 19.55%
(varies by service)

2.30%

0.00%

RP-2000 Combined Mortality Table
for Males and Females, projected

using scale BB to 2013
(set back one year for females).
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Solvency Test

Retirement Benefits
(Dollar amounts expressed in thousands)

Actuarial Accrued Liability

Active Retired Active Portion of Aggregate Accrued
Member Members & Members Valuation Liabilities Covered by Assets
June 30, Contributions Beneficiaries  (Employer Financed) Assets Active Retired ER Financed
(1) (2) (3) (4) (5) (6) (7) (8)

Non-Hazardous Members

2009 S 793,575 S 8,205,156 S 1,659,819 S 4,794,611 100.0% 48.8% 0.0%
2010 869,484 8,329,758 1,805,553 4,210,216 100.0% 40.1% 0.0%
2011 916,569 8,482,714 1,782,859 3,726,986 100.0% 33.1% 0.0%
2012 885,137 8,708,536 1,767,375 3,101,317 100.0% 25.4% 0.0%
2013 922,928 8,709,324 1,754,351 2,636,123 100.0% 19.7% 0.0%
2014 928,558 8,870,693 1,750,860 2,423,957 100.0% 16.9% 0.0%
2015 925,934 9,437,468 1,996,271 2,350,990 100.0% 15.1% 0.0%
2016 920,120 10,010,168 2,294,410 2,112,286 100.0% 11.9% 0.0%
2017 934,559 11,608,346 3,048,736 2,123,623 100.0% 10.2% 0.0%
2018 892,033 11,929,019 2,854,180 2,019,278 100.0% 9.4% 0.0%

Hazardous Members

2009 S 87,780 S 413,972 S 172,659 S 502,503 100.0% 100.0% 0.4%
2010 88,511 441,657 157,981 502,729 100.0% 93.8% 0.0%
2011 86,614 490,395 144,284 510,749 100.0% 86.5% 0.0%
2012 82,101 521,689 148,910 497,226 100.0% 79.6% 0.0%
2013 82,146 545,597 156,238 505,657 100.0% 77.6% 0.0%
2014 83,664 581,231 151,955 527,897 100.0% 76.4% 0.0%
2015 83,606 633,189 178,638 556,688 100.0% 74.7% 0.0%
2016 86,705 648,482 201,519 559,487 100.0% 72.9% 0.0%
2017 93,350 746,350 281,720 607,159 100.0% 68.8% 0.0%
2018 89,106 810,311 252,506 639,262 100.0% 67.9% 0.0%
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INSURANCE BENEFITS

ACTUARIAL TABLES



Development of Unfunded Actuarial Accrued Liability
Insurance Benefits

(Dollar amounts expressed in thousands)

June 30, 2018

Non-Hazardous Hazardous
(1) (2)

1. Projected payroll of active members S 1,471,477 S 158,213
2. Presentvalue of future pay S 11,638,890 S 1,357,261
3. Normal cost rate

a. Total normal cost rate 2.83% 5.73%

b. Less: member contribution rate -0.40% -0.58%

c. Employer normal cost rate 2.43% 5.15%
4. Actuarial accrued liability for active members

a. Presentvalue of future benefits S 1,261,721 S 209,922

b. Less: present value of future normal costs (302,169) (65,216)

c. Actuarial accrued liability S 959,552 S 144,706
5. Total actuarial accrued liability

a. Retirees and beneficiaries S 1,357,311 S 238,885

b. Inactive members 118,642 9,890

c. Active members (ltem 4c) 959,552 144,706

d. Total S 2,435,505 S 393,481
6. Actuarial value of assets S 887,121 S 511,441
7. Unfunded actuarial accrued liability (UAAL)

(Item 5d - Item 6) $ 1,548,384 $ (117,960)
8. Funded Ratio 36.4% 130.0%
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Development of Actuarially Determined Contribution Rate
Insurance Benefits

June 30, 2018

Non-Hazardous Hazardous
(1) (2)
1. Total normal cost rate 2.83% 5.73%
2. Less: member contribution rate -0.40% -0.58%
3. Total employer normal cost rate 2.43% 5.15%
4. Administrative expenses 0.05% 0.07%
5. Netemployer normal cost rate 2.48% 5.22%
6. UAAL amortization contribution 8.17% -6.09%
7. Total calculated employer contribution 10.65% 0.00%
Max (0%, item 5. +item®6.)
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Actuarial Balance Sheet
Non-Hazardous Members Insurance

(Dollar amounts expressed in thousands)

June 30, 2018 June 30, 2017
(1) (2)
1. Assets - Present and Expected Future Resources
a. Current assets (actuarial value) S 887,121 S 823,918
b. Presentvalue of future member contributions S 58,117 S 53,847
c. Presentvalue of future employer contributions
i. Normal cost contributions S 244,052 S 282,814
ii. Unfunded accrued liability contributions 1,548,384 1,859,578
iii. Total future employer contributions S 1,792,436 S 2,142,392
d. Total assets S 2,737,674 S 3,020,157

2. Liabilities - Present Value of Expected Future Benefit Payments

a. Active members

i. Presentvalue of future normal costs S 302,169 S 336,661
ii. Accrued liability 959,552 1,108,202
iii. Total present value of future benefits S 1,261,721 S 1,444,863

b. Presentvalue of benefits payable on account of
current retired members and beneficiaries S 1,357,311 S 1,452,876

c. Presentvalue of benefits payable on account of

current inactive members S 118,642 S 122,418
d. Total liabilities S 2,737,674 S 3,020,157
G R S Retirement Kentucky Employees Retirement System Table 14 32
Consulting

Actuarial Valuation —June 30, 2018




Actuarial Balance Sheet

Hazardous Members Insurance

(Dollar amounts expressed in thousands)

June 30, 2018

June 30, 2017

(1)

(2)

1. Assets- Present and Expected Future Resources
a. Current assets (actuarial value) 511,441 493,458
b. Presentvalue of future member contributions 9,821 9,088
c. Presentvalue of future employer contributions
i. Normal cost contributions 55,395 61,771
ii. Unfunded accrued liability contributions (117,960) (74,019)
iii. Total future employer contributions (62,565) (12,248)
d. Total assets 458,697 490,298
2. Liabilities - Present Value of Expected Future Benefit Payments
a. Active members
i. Presentvalue of future normal costs 65,216 70,859
ii. Accrued liability 144,706 175,623
iii. Total present value of future benefits 209,922 246,482
b. Presentvalue of benefits payable on account of
current retired members and beneficiaries 238,885 233,808
c. Presentvalue of benefits payable on account of
current inactive members 9,890 10,008
d. Total liabilities 458,697 490,298
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Reconciliation of Insurance Net Assets
(Dollar amounts expressed in thousands)*

Year Ending
June 30, 2018 June 30, 2018
(1) (2)
Non-Hazardous Hazardous
1. Value of assets at beginning of year S 817,370 S 488,838
2. Revenue for the year
a. Contributions
i. Member contributions S 5,786 S 909
ii. Employer contributions 132,365 4,301
iii. Other contributions (less 401h) 4,086 1,005
iii. Total S 142,237 S 6,215
b. Income
i. Interest, dividends, and otherincome S 16,929 S 10,562
ii. Investment expenses (5,501) (4,479)
iii. Net S 11,428 S 6,082
¢. Netrealized and unrealized gains (losses) 52,600 36,866
d. Total revenue S 206,266 S 49,164
3. Expenditures for the year
a. Disbursements
i. Refunds S 0 S 0
ii. Healthcare premium subsidies 130,069 18,697
iii. Other benefit payments 1,601 129
iv. Transfers to other systems 0 0
v. Total S 131,670 S 18,826
b. Administrative expenses and depreciation 760 104
c. Total expenditures S 132,430 S 18,930
4. Increase in net assets
(Item 2. - Item 3.) S 73,835 S 30,234
5. Value of assets at end of year
(Item 1. +1tem 4.) S 891,205 S 519,072
6. Netexternal cash flow
a. Dollar amount S 9,807 S (12,715)
b. Percentage of market value 1.1% -2.5%
7. Estimated annual return on net assets 7.8% 8.9%
* Amounts may not add due to rounding
* Includes 401h assets
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Development of Actuarial Value of Assets

Non-Hazardous Members Insurance
(Dollar amounts expressed in thousands)*

Year Ending June 30, 2018
1. Actuarial value of assets at beginning of year S 823,918
2. Market value of assets at beginning of year S 817,370

3. Netnew investments

a. Contributions S 142,237
b. Benefit payments (131,670)
c. Administrative expenses (760)
d. Subtotal S 9,807
4. Market value of assets at end of year S 891,205
5. Netearnings (Item4. - Item 2. - Item 3.d.) S 64,028
6. Assumed investment return rate for fiscal year 6.25%
7. Expected return forimmediate recognition S 51,392
8. Excess return for phased recognition S 12,636

9. Phased-in recognition, 20% of excess return on assets for prior years:

Fiscal Year Excess Recognized
Ending June 30, Return Amount
a. 2018 S 12,636 S 2,527
b. 2017 41,687 8,337
C. 2016 (55,901) (11,180)
d. 2015 (43,387) (8,677)
e. 2014 54,989 10,998
f. Total S 2,005
10. Actuarial value of assets as of June 30, 2018
(tem 1. +Item 3.d. + Item 7.+ Item 9.f.) S 887,121
11. Ratio of actuarial value to market value 99.5%
12. Estimated annual return on actuarial value of assets 6.4%

* Amounts may not add due to rounding
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Development of Actuarial Value of Assets

Hazardous Members Insurance
(Dollar amounts expressed in thousands)*

Year Ending June 30, 2018
1. Actuarial value of assets at beginning of year S 493,458
2. Market value of assets at beginning of year S 488,838

3. Netnew investments

a. Contributions S 6,215
b. Benefit payments (18,826)
¢. Administrative expenses (104)
d. Subtotal S (12,715)
4. Market value of assets at end of year S 519,072
5. Netearnings (Item 4. - Item 2. - Item 3.d.) S 42,949
6. Assumed investment return rate for fiscal year 6.25%
7. Expected return forimmediate recognition S 30,155
8. Excess return for phased recognition S 12,794

9. Phased-in recognition, 20% of excess return on assets for prior years:

Fiscal Year Excess Recognized
Ending June 30, Return Amount
a. 2018 S 12,794 S 2,559
b. 2017 26,956 5,391
c. 2016 (33,995) (6,799)
d. 2015 (25,896) (5,179)
e. 2014 22,857 4,571
f. Total S 543
10. Actuarial value of assets as of June 30, 2018
(Item 1. +I1tem 3.d. + Item 7.+ I1tem 9..) S 511,441
11. Ratio of actuarial value to market value 98.5%
12. Estimated annual return on actuarial value of assets 6.3%

* Amounts may not add due to rounding
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Schedule of Funding Progress

Insurance Benefits
(Dollar amounts expressed in thousands)

Unfunded Actuarial
Actuarial Value of  Actuarial Accrued Accrued Liability Funded Ratio Annual Covered UAAL as % of
June 30, Assets (AVA) Liability (AAL) (UAAL) (3) - (2) (2)/(3) Payroll Payroll (4)/(6)
(1) (2) (3) (4) (5) (6) (7)

Non-Hazardous Members

2011 $ 451,620 S 4,280,000 $ 3,828,469 10.6% $ 1,731,633 221.1%
2012 446,081 3,125,330 2,679,250 14.3% 1,644,897 162.9%
2013 497,584 2,128,754 1,631,170 23.4% 1,644,409 99.2%
2014 621,237 2,226,760 1,605,523 27.9% 1,577,496 101.8%
2015 695,018 2,413,705 1,718,687 28.8% 1,544,234 111.3%
2016 743,270 2,456,678 1,713,408 30.3% 1,529,249 112.0%
2017 823,918 2,683,496 1,859,578 30.7% 1,531,535 121.4%
2018 887,121 2,435,505 1,548,384 36.4% 1,471,477 105.2%

