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SPECIAL PENSION BRIEFING

STATE RETIREMENT SYSTEMS OVERVIEW
Julie Bae and Jerry Lazzara, Pension Analysts

CGFA staff has reviewed the State-funded retirement
systems’ FY 2016 actuarial reports, which were issued prior
to November 1st, pursuant to P.A. 97-0694, the State
Actuary Law. Under the State Actuary Law, the systems
must annually submit a proposed certification for the
following fiscal year prior to November 1st of the current
calendar year. The State Actuary then must issue a
preliminary report concerning the systems’ proposed
certification by January 1st. The State Actuary’s report must
identify any recommended changes in actuarial assumptions
based upon the review of the retirement systems’ actuarial
assumptions.

Using the actuarial (smoothed) value of assets, the total
unfunded liabilities of the State systems totaled $126.5 billion
on June 30, 2016, led by the Teachers' Retirement System
(TRS), whose unfunded liabilities amounted to $71.4 billion.
As the largest of the State systems, TRS accounts for
approximately 56% of the total assets and liabilities of the
five State systems combined.  The State Employees’
Retirement System (SERS), the second largest system, has
unfunded liabilities of $29.9 billion, approximately 23.6% of
the total unfunded liabilities of the five systems, followed by
the State Universities Retirement System (SURS) with
unfunded liabilities of $23.2 billion, which represents 18.4 %
of the total unfunded liabilities. Table 1, on the following
page, provides a summary of the financial condition of each
of the five State retirement systems, showing their respective
liabilities and assets as well as their accumulated unfunded
liabilities and funded ratios.




TABLE 1

Summary of Financial Condition FY 2016

State Retirement Systems Combined

Assets at Actuarial Value / With Asset Smoothing (P.A. 96-0043)
($ in Millions)
Actuarial
Assets

System
TRS
SERS
SURS
JRS

GARS

TOTAL

TABLE 2

Accrued
Liability

$118,629.9

$45,515.4
$40,923.3
$2,546.4

$363.3

$207,978.3

$47,222.1
$15,632.6
$17,698.3
$870.9
$50.8

$81,474.7

Unfunded
Liability

$71,407.8
$29,882.8
$23,225.0

$1,675.6

$312.5

$126,503.6

Summary of Financial Condition FY 2016

State Retirement Systems Combined

Funded
Ratio

39.8%

34.3%

43.2%

34.2%

14.0%

39.2%

A more realistic valuation of the true financial position of the State retirement systems would
be based upon the market value of the assets, as shown in Table 2 below. Based upon the
market value of assets, the combined unfunded liabilities of the State systems totaled $129.8
billion on June 30, 2016. TRS, whose unfunded liabilities amounted to $73.4 billion, again
represents approximately 57% of the combined total unfunded balance.
summary of the financial condition of each of the five State retirement systems, showing their
respective liabilities and assets as well as their accumulated unfunded liabilities and funded
ratios.

Table 2 provides a

Assets at Market Value / Without Asset Smoothing (P.A. 96-0043)
($ in Millions)
Market
Assets

System
TRS
SERS
SURS
JRS

GARS

TOTAL

Accrued
Liability

$118,629.9
$45,515.4
$40,923.3
$2,546.4
$363.3

$207,978.3

$45,251.0
$15,038.5
$16,981.5
$840.3
$49.1

$78,160.3

Unfunded
Liability

$73,378.9
$30,476.8
$23,941.8
$1,706.2
$314.3

$129,818.0

Funded
Ratio

38.1%

33.0%

41.5%

33.0%

13.5%

37.6%



The funded ratios based on the market value of assets for each of the five State retirement
systems may be compared to the aggregate funded ratio of 37.6% for the five systems
combined. Although the General Assembly Retirement System (GARS) has the poorest funded
ratios, followed by the Judges’ Retirement System (JRS) and SERS, GARS and JRS systems
are much smaller and their respective unfunded liabilities are thus more manageable than the
three larger systems. Chart 1 below shows a 15-year history of the cumulative unfunded State
pension liability and is based upon calculations performed by the retirement systems’ actuaries
using the market value of assets for all years, including FY 2016. The historic investment
losses sustained by the systems in FY 2009 were the main reason for the significant jump in
unfunded liabilities over FY 2008.

Asset smoothing was implemented as of the FY 2009 actuarial valuation reports of the state
systems with the adoption of P.A. 96-0043. It is a technique that averages the annual
fluctuation in investment performance over a period of 5 years. FY 2013 was the last fiscal
year that investment losses from the 2008 financial crisis were “smoothed” in the retirement
systems’ annual actuarial valuations. The actuarial value of assets in FY 2016, overall,
reflects the cumulative effects of smoothing past gains despite the fact that FY 2016
experienced an investment loss, along with poor investment experience in FY 2012 and
FY 2015. With the investment losses of FY 2012, FY 2015, and FY 2016 now subject to
smoothing, this has resulted in a cumulative actuarial (smoothed) value of assets that is now
higher than the market value of assets, and therefore the funded ratio using the actuarial
(smoothed) value of assets is higher than the funded ratio using the market value of assets.

CHART 1
STATE RETIREMENT SYSTEMS COMBINED
UNFUNDED LIABILITY HISTORY
FY 2002 - FY 2016
($ in Billions)
All figures based upon the market value of assets.
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SURS, SERS, JRS, and GARS scaled back their respective investment return assumptions in
FY 2010, and this change, along with actuarially insufficient contributions by the State, served
to drive up the combined FY 2010 unfunded liability to $85.6 billion. The systems
experienced exceptionally strong investment returns in FY 2011, which caused the unfunded
liability to drop slightly to $83.1 billion. Three factors accounted for the significant spike in
unfunded liabilities in FY 2012 - investment returns that fell far short of actuarial assumptions,
TRS’ assumed interest rate reduction from 8.5% to 8.0%, and actuarially insufficient
contributions by the State. Strong investment returns in FY 2013 accounted for the relatively
small growth in unfunded liability from FY 2012 to FY 2013 despite State contributions which
continued to be actuarially insufficient.

In FY 2014, TRS voted to reduce its assumed investment rate of return from 8.0% to 7.5%,
and SERS and SURS both reduced their respective rates of return from 7.75% to 7.25%.
Although investment performance far exceeded actuarial expectations in FY 2014, the rate of
return assumption changes helped contribute heavily to an increase in total accrued liability,
and hence, the significant increase in unfunded liability of $7.1 billion, in FY 2014.

TRS adopted several actuarial recommendations in FY 2015 based on the three-year experience
study including updating mortality rates and lowering the average salary increase assumption.
Although lowering the average salary increase assumption significantly reduced unfunded
liability, changes in the actuarial assumptions increased unfunded liability by $586.5 million.
SURS updated mortality rates as well, which is one of the main factors that caused an increase
in the system’s FY 2015 unfunded liability of $973 million. All five systems’ assumed rates of
investment return remained unchanged in FY 2015. Overall, the total unfunded liability
increased by $6.4 billion in FY 2015.

All the systems but SURS lowered their respective assumed investment rate assumptions in
FY 2016, among several other actuarial changes. The actuarial assumption changes led to a
significant increase in the combined actuarial accrued liability by $9.67 billion, accounting for
71% of the $13.61 billion increase over the combined FY 2015 accrued liability. TRS and
SERS reduced their assumed rates of return to 7.0% from 7.5% and 7.25% respectively, and
JRS and GARS both reduced their assumed rate of return to 6.75% from 7.0%. Table 3 on
the following page shows the historical change in the investment return assumptions for each
system. In addition to the significant assumption changes, the systems all experienced poor
investment returns in FY 2016, well below 1.0% returns.



TABLE 3

Historical Change in Investment Rate Assumptions
System Prior to FY 10 FY 10 FY 12 FY 14 FY 16
TRS 8.50% 8.50% 8.00% 7.50% 7.00%
SERS 8.50% 7.75% 7.75% 7.25% 7.00%
SURS 8.50% 7.75% 7.75% 7.25% 7.25%
JRS 8.00% 7.00% 7.00% 7.00% 6.75%
GARS 8.00% 7.00% 7.00% 7.00% 6.75%

NOTE: The years associated with investment rate assumption changes above reflect the actuarial valuation year,
not the fiscal year in which the State contribution was calculated using the new rate.

Chart 2 below shows market investment return rates experienced by each of the systems in
FY 2016. All systems had significantly lower market investment return rates than their
actuarially assumed rates of return. Even with smoothing the past two years of investment
gains in FY 2013 and FY 2014, all systems experienced actuarial investment losses under the
asset smoothing method because systems’ recognized investment returns in FY 2016 were
lower than the systems’ respective assumed rate of return.

CHART 2

STATE FUNDED RETIREMENT SYSTEMS
FY 2016 Rate of Return on Investments

Actuarially Assumed Rate of Return:
TRS - 7.00%, SERS - 7.00%, SURS - 7.25%, JRS - 6.75%, GARS - 6.75%
All figures based upon the market value of assets.
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Charts 3 and 4 on the following page show the factors that have caused the unfunded liability
to change over a given period of time. Chart 3 outlines the growth in the unfunded liability for
FY 2016 only, whereas Chart 4 shows the growth in unfunded liability since the enactment of



P.A. 88-0593 in FY 1996, which created the 50-year funding policy that governs annual State
contributions to the five State systems.

CHART 3
STATE FUNDED RETIREMENT SYSTEMS
All Five Systems Combined
Change in Unfunded Liabilities
FY 2016
(8 in Billions) TOTAL INCREASEEQUALS
All figures based upon the actuarial value of assets.
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! Reflects several actuarial assumptions changes such as assumed rate of return, enacted by TRS, SERS, JRS, and GARS.

2 The combined actuarial accrued liability increased by approximately $1 billion due to TRS. Of $1 billion, $0.737 billion
was incurred primarily due to a change in TRS software/actuary, which, according to TRS, falls into a reasonable range
for a system the size of TRS.

CHART 4
STATE FUNDED RETIREMENT SYSTEMS
All Five Systems Combined
Change in Unfunded Liabilities
FY 1996 - FY 2016 TOTAL INCREASE EQUALS
($ in Billions) $107.796 BIL
All figures based upon the actuarial value of assets.
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CHART 5

STATE FUNDED RETIREMENT SYSTEMS COMBINED
Funded Ratio
FY 2007 - FY 2016
All figures based upon the market value of assets.
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As the actuaries for the State retirement systems have noted in the respective annual actuarial
valuation reports, the funding plan under P.A. 88-0593 produces employer (State)
contributions that are actuarially insufficient, meaning if all other actuarial assumptions are
met, unfunded liabilities will increase due to the State contributing an amount that is not
sufficient to stop the growth in the unfunded liability. Hence, there is a distinction between
contributions that are statutorily sufficient and contributions that are considered actuarially
sufficient (the annual reports of the State Actuary have noted this distinction as well).

The funded ratio at any single point in time is less important than the trend over time. In
FY 2004, the State sold $10 billion in pension obligation bonds and used part of the proceeds
to pay all of the contributions for FY 2004. The bond sale generated $7.3 billion to reduce
unfunded liabilities of the state-funded retirement systems. In the wake of the bond sale, the
funded ratio remained relatively stable from FY 2004 through FY 2007. In FY 2008 and
FY 2009, the funded ratio fell significantly due to much lower than expected investment
revenues and actuarially insufficient employer contributions. The funded ratio remained
relatively stable in FY 2010 due in large part to higher-than-expected investment returns.
FY 2011 also saw exceptionally strong investment returns, which caused the funding ratio to
increase.

However, these gains were largely erased by poor investment returns in FY 2012. As
previously mentioned, actuarially insufficient State contributions and TRS’ change in
investment return assumption from 8.5% to 8.0% played a significant role in lowering the
FY 2012 cumulative funded ratio of the five State systems to 39%. Higher-than-expected
investment returns were the largest driver of the slight uptick in the funding ratio from



FY 2012 to FY 2013. Despite the change in investment return assumptions, favorable
investment returns by the systems and lower salary increases than assumed led to an increase in
the funded ratio from 41.1% to 42.9% in FY 2014.

In FY 2015, losses resulting from actuarially insufficient employer contributions and changes
in assumptions such as mortality rates exceeded gains resulting from the actuarial investment
income and lower-than-expected salary increases. Therefore, the FY 2015 funded ratio
decreased to 41.9% from 42.9%. The FY 2016 combined funded ratio dropped to 37.6% due
to the recent actuarial assumptions changes by TRS, SERS, JRS, and GARS including
lowering their respective investment rates of return as well as lower-than-projected investment
returns and actuarially insufficient employer contributions to cover the employer portion of
normal cost and interest incurred on the unfunded liability.

Table 4 on the following page shows FY 2017 State contributions and FY 2018 projected State
contributions to the five systems. FY 2018 projected State contributions were certified by the
boards of trustees of the five systems and based on the FY 2016 preliminary actuarial valuation
reports reflecting the aforementioned actuarial assumptions changes adopted by TRS, SERS,
JRS, and GARS.



TABLE 4

FY 2017 Pension Appropriation by Fund
($ in Millions)

Appropriations made via P.A. 99-0524 (stopgap budget) and via continuing appropriation authority pursuant to P.A.
88-0593.

System GRF Other State Funds Total
TRS 3,986.6 $0.0 $3,986.6
SURS 1,481.4 $190.0 $1,671.4
SERS 1,363.3 $734.1 $2,097 .4

GARS 21.7 $0.0 $21.7

JRS 131.3 $0.0 $131.3
Total $6,984.4 $924.1 $7,908.5

*SERS total FY 2017 appropriation includes a total of $82.97 million in 2003 Pension Obligation Bonds debt service. Of this
amount, according to SERS, $53.93 million comes from GRF and $29.04 million comes from OSF.

FY 2018 Estimated Pension Appropriation by Fund

($ in Millions)

System GRF Other State Funds Total*
TRS $4,565.0 $0.0 $4,565.0
SURS $1,563.7 $190.0 $1,753.7
SERS $1,568.7 $844.7 $2,413.3

GARS $26.7 $0.0 $26.7

JRS $146.8 $0.0 $146.8
Total $7,870.8 $1,034.7 $8,905.4

* The amounts shown above in the "Total" column reflect the State systems' preliminary FY 2018 certification pursuant to
P.A. 97-0694, the State Actuary Law. This chart is meant to be an estimate only insofar as the FY 2018 appropriation by
fund is concerned. SERS' FY 2018 estimated appropriation includes a total of $85.70 million in 2003 POB debt service. Of
this amount, according to SERS, $55.70 million comes from GRF and $29.99 million comes from OSF. The SERS "Other
State Funds" amount is based upon an assumption that 65% of SERS' FY 2018 appropriation will come from GRF, while
35% will come from Other State Funds. The SURS "Other State Funds" amount assumes that SURS will receive an FY 2018
appropriation from the State Pension Fund in the same amount that SURS is expected to receive from the State Pension Fund
in FY 2017. SURS' historical appropriation from the State Pension Fund varies from year to year.

Total FY 2017 Pension Appropriation: $ 7,908.4 Million

Total FY 2018 Pension Appropriation: $ 8,905.4 Million

Total Increase, FY 18 over FY 17: $ 997.0 Million
Total GRF Increase, FY 18 over FY 17: $ 886.4 Million

The following pages include pension funding projections for the five State retirement systems
based on the respective retirement systems’ FY 2016 actuarial valuations. These projections
were generated by the retirement systems’ respective actuaries.



FUNDING PROJECTIONS FOR THE STATE RETIREMENT SYSTEMS
All Five Systems Combined
Projections Based on the Retirement System's FY 2016 Actuarial Valuation

($ in Millions)
Sle Total
Fiscal Year Annual Total. Sta.te Contribution Bl Acc.n}(?d Actuarial Value U.nﬁ%n.d.ed Funded Ratio
Payroll Contribution ~ asa % of Contribution Liabilities of Assets Liabilities
Payroll
2017 19,928.0 7,908.5 39.7% 1,588.0 214,853.0 85,376.8 129,476.2 39.7%
2018 19,668.1 8,905.4 45.3% 1,481.3 221,685.4 89,348.3 132,337.1 40.3%
2019 20,166.0 9,048.0 44.9% 1,515.2 228,454.1 92,077.7 136,376.3 40.3%
2020 20,684.2 9,307.7 45.0% 1,550.6 235,141.1 95,421.8 139,719.3 40.6%
2021 21,219.1 9,662.3 45.5% 1,588.5 241,721.6 100,128.4 141,593.3 41.4%
2022 21,755.8 9,975.0 45.8% 1,625.1 248,182.9 104,950.9 143,232.1 42.3%
2023 22,309.2 10,214.8 45.8% 1,662.9 254,503.8 109,809.8 144,694.0 43.1%
2024 22,884.7 10,441.9 45.6% 1,703.2 260,666.8 114,690.2 145,976.6 44.0%
2025 23,475.6 10,681.3 45.5% 1,743.6 266,644.7 119,595.7 147,049.0 44.9%
2026 24,088.8 10,959.7 45.5% 1,786.4 272,415.9 124,562.5 147,853.4 45.7%
2027 24,725.9 11,253.0 45.5% 1,830.3 277,964.0 129,611.6 148,352.4 46.6%
2028 25,376.2 11,530.7 45.4% 1,874.8 283,273.0 134,733.1 148,540.0 47.6%
2029 26,060.0 11,829.8 45.4% 1,922.2 288,328.1 139,955.2 148,372.9 48.5%
2030 26,770.3 12,120.4 45.3% 1,971.2 293,111.1 145,277.8 147,833.2 49.6%
2031 27,505.5 12,429.5 45.2% 2,022.4 297,596.9 150,725.5 146,871.4 50.6%
2032 28,264.3 12,780.5 45.2% 2,076.3 301,827.0 156,413.6 145,413.4 51.8%
2033 29,044.0 13,169.3 45.3% 2,130.6 305,734.8 162,354.9 143,379.9 53.1%
2034 29,851.1 14,566.3 48.8% 2,187.2 309,317.8 169,640.8 139,677.0 54.8%
2035 30,687.8 14,971.5 48.8% 2,245.3 312,559.7 177,340.5 135,219.2 56.7%
2036 31,549.7 15,400.6 48.8% 2,305.9 315,462.4 185,518.5 129,943.9 58.8%
2037 32,441.4 15,838.0 48.8% 2,368.4 318,041.0 194,262.6 123,778.3 61.1%
2038 33,355.3 16,287.3 48.8% 2,432.2 320,270.5 203,623.6 116,646.9 63.6%
2039 34,285.0 16,744.5 48.8% 2,497.9 322,170.2 213,696.3 108,473.9 66.3%
2040 35,242 .4 17,214.6 48.8% 2,565.3 323,751.7 224,580.5 99,171.2 69.4%
2041 36,203.0 17,685.0 48.8% 2,633.0 325,055.9 236,389.5 88,600.4 72.7%
2042 37,180.1 18,163.9 48.9% 2,702.4 326,128.3 249,256.2 76,872.1 76.4%
2043 38,175.3 18,651.7 48.9% 2,771.7 327,037.1 263,334.4 63,702.7 80.5%
2044 39,192.0 19,149.8 48.9% 2,843.1 327,865.7 278,803.5 49,062.2 85.0%
2045 40,207.1 19,646.5 48.9% 2,913.0 328,671.7 295,811.0 32,866.7 90.0%

-10-



FUNDING PROJECTIONS FOR THE TEACHERS RETIREMENT SYSTEM
Projections Based on the Retirement System's FY 2016 Actuarial Valuation
Actuarially Assumed Rate of Return: 7.00%

($ in Millions)
Se Total
Fiscal Year Annual Tota.l St?lte Contribution Bl Acc‘rt.n?d Actuarial Value of U.nﬁ}n.d.ed Funded Ratio
Payroll Contribution*  as a % of Contribution Liabilities Assets Liabilities
Payroll
2017 10,541.2 3,986.6 37.8% 1,034.3 122,501.5 49,289.3 73,212.3 40.2%
2018 10,441.3 4,565.0 43.7% 939.7 126,377.2 51,401.7 74,975.5 40.7%
2019 10,740.0 4,700.5 43.8% 966.6 130,252.7 52,851.2 77,401.6 40.6%
2020 11,047.5 4,847.7 43.9% 994.3 134,124 4 54,700.5 79,423.9 40.8%
2021 11,363.1 5,043.3 44.4% 1,022.7 137,981.7 57,370.9 80,610.9 41.6%
2022 11,673.7 5,217.2 44.7% 1,050.6 141,825.9 60,152.0 81,673.9 42.4%
2023 11,993.0 5,352.2 44.6% 1,079.4 145,651.2 63,007.9 82,643.3 43.3%
2024 12,323.1 5,479.2 44.5% 1,109.1 149,452.0 65,932.9 83,519.1 44.1%
2025 12,663.3 5,613.8 44.3% 1,139.7 153,217.2 68,933.3 84,283.8 45.0%
2026 13,014.0 5,770.1 44.3% 1,171.3 156,929.9 72,027.1 84,902.7 45.9%
2027 13,376.1 5,933.4 44.4% 1,203.8 160,570.7 75,218.1 85,352.6 46.8%
2028 13,741.8 6,085.4 44.3% 1,236.8 164,126.1 78,495.2 85,630.9 47.8%
2029 14,123.1 6,247.3 44.2% 1,271.1 167,580.3 81,868.0 85,712.3 48.9%
2030 14,519.4 6,404.1 44.1% 1,306.7 170,915.9 85,331.1 85,584.9 49.9%
2031 14,928.9 6,570.2 44.0% 1,343.6 174,112.8 88,892.1 85,220.6 51.1%
2032 15,351.7 6,760.3 44.0% 1,381.7 177,154.0 92,579.5 84,574.5 52.3%
2033 15,785.6 6,972.5 44.2% 1,420.7 180,018.4 96,417.6 83,600.8 53.6%
2034 16,229.9 7,879.2 48.5% 1,460.7 182,693.0 101,152.0 81,541.0 55.4%
2035 16,689.2 8,102.2 48.5% 1,502.0 185,160.4 106,121.1 79,039.2 57.3%
2036 17,163.2 8,332.3 48.5% 1,544.7 187,417.9 111,359.4 76,058.5 59.4%
2037 17,656.4 8,571.8 48.5% 1,589.1 189,473.0 116,919.1 72,554.0 61.7%
2038 18,160.9 8,816.7 48.5% 1,634.5 191,288.5 122,809.9 68,478.6 64.2%
2039 18,671.3 9,004.4 48.5% 1,680.4 192,866.1 129,080.6 63,785.5 66.9%
2040 19,197.3 9,319.8 48.5% 1,727.8 194,198.9 135,780.0 58,418.9 69.9%
2041 19,720.5 9,573.8 48.5% 1,774.8 195,302.8 142,968.8 52,334.0 73.2%
2042 20,246.5 9,829.2 48.5% 1,822.2 196,197.7 150,715.8 45,481.9 76.8%
2043 20,779.7 10,088.0 48.5% 1,870.2 196,928.0 159,116.8 37,811.2 80.8%
2044 21,323.8 10,352.2 48.5% 1,919.1 197,557.3 168,288.2 29,269.1 85.2%
2045 21,860.9 10,612.9 48.5% 1,967.5 198,129.6 178,316.6 19,813.0 90.0%

* Pursuant to TRS' preliminary FY 2018 certification letter dated October 28, 2016, the FY 2018 required State Contribution includes $0.7 million

for minimum retirement benefits.
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FUNDING PROJECTIONS FOR THE STATE EMPLOYEES' RETIREMENT SYSTEM
Projections Based on the Retirement System's FY 2016 Actuarial Valuation
Actuarially Assumed Rate of Return: 7.00%

($ in Millions)
State Total
Fiscal Year Annual Total. Stafe Contribution e /.\cc.nlu?d Actuarial Value U.nfqn-d-ed Funded Ratio
Payroll Contribution ~ asa % of Contribution Liabilities of Assets Liabilities
Payroll
2017 4,706 2,097 44.6% 255 47,269 16,686 30,583.0 35.3%
2018 4,468 2,413 54.0% 241 49,010 17,856 31,154.0 36.4%
2019 4,567 2,378 52.1% 245 50,733 18,787 31,946.0 37.0%
2020 4,666 2,432 52.1% 249 52,430 19,792 32,638.0 37.7%
2021 4,769 2,505 52.5% 254 54,091 21,057 33,034.0 38.9%
2022 4,872 2,572 52.8% 258 55,705 22,326 33,379.0 40.1%
2023 4,978 2,625 52.7% 262 57,262 23,578 33,684.0 41.2%
2024 5,088 2,675 52.6% 267 58,752 24,805 33,947.0 42.2%
2025 5,200 2,728 52.5% 271 60,166 26,007 34,159.0 43.2%
2026 5,320 2,790 52.4% 276 61,500 27,192 34,308.0 44.2%
2027 5,446 2,856 52.4% 281 62,756 28,369 34,387.0 45.2%
2028 5,577 2,921 52.4% 286 63,930 29,537 34,393.0 46.2%
2029 5,719 2,993 52.3% 292 65,025 30,708 34,317.0 47.2%
2030 5,868 3,064 52.2% 298 66,044 31,888 34,156.0 48.3%
2031 6,025 3,141 52.1% 305 66,984 33,087 33,897.0 49.4%
2032 6,187 3,227 52.2% 313 67,845 34,318 33,527.0 50.6%
2033 6,354 3,320 52.3% 320 68,628 35,600 33,028.0 51.9%
2034 6,529 3,684 56.4% 328 69,339 37,223 32,116.0 53.7%
2035 6,711 3,787 56.4% 336 69,976 38,946 31,030.0 55.7%
2036 6,898 3,892 56.4% 345 70,541 40,784 29,757.0 57.8%
2037 7,090 4,000 56.4% 354 71,039 42,757 28,282.0 60.2%
2038 7,288 4,112 56.4% 363 71,478 44,888 26,590.0 62.8%
2039 7,489 4,226 56.4% 373 71,867 47,200 24,667.0 65.7%
2040 7,693 4,341 56.4% 383 72,215 49,718 22,497.0 68.8%
2041 7,898 4,456 56.4% 393 72,534 52,467 20,067.0 72.3%
2042 8,105 4,573 56.4% 404 72,833 55,476 17,357.0 76.2%
2043 8,314 4,691 56.4% 414 73,125 58,773 14,352.0 80.4%
2044 8,525 4,810 56.4% 425 73,418 62,388 11,030.0 85.0%
2045 8,736 4,929 56.4% 435 73,721 66,350 7,371.0 90.0%

*Pursuant to P.A. 93-0589, the FY 2018 State Contribution includes $85.7 million for debt service for the 2003 Pension Obligation Bonds
authorized by P.A. 93-0002. State contribution amounts shown for FY 2019 - 2045 do not include projected debt service as these amounts are

not known until the annual SERS preliminary certification letters are issued purusant to P.A. 97-0694 (State Actuary Law).
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FUNDING PROJECTIONS FOR THE STATE UNIVERSITIES RETIREMENT SYSTEM
Projections Based on the Retirement System's FY 2016 Actuarial Valuation
Actuarially Assumed Rate of Return: 7.25%

($ in Millions)
Slie Total
Fiscal Year Annual TOt'fll St-;ate Contribution Bl 1.\cc.r1.1<?d Actuarial Value U'nfl%r%d.ed Funded Ratio
Payroll* Contribution**  asa % of Contribution Liabilities of Assets Liabilities
Payroll
2017 4,504.8 1,671.4 37.1% 283.5 42,088.1 18,416.1 23,672.0 43.8%
2018 4,587.7 1,753.7 38.2% 285.5 43,224.2 19,033.3 24,190.8 44.0%
2019 4,688.0 1,796.7 38.3% 288.6 44,319.7 19,328.8 24,990.9 43.6%
2020 4,799.4 1,854.6 38.6% 292.4 45,369.6 19,764.6 25,604.9 43.6%
2021 4915.8 1,938.9 39.4% 296.8 46,370.3 20,470.9 25,899.4 44.1%
2022 5,038.6 2,009.2 39.9% 301.5 47,318.1 21,181.1 26,136.9 44.8%
2023 5,166.0 2,060.5 39.9% 306.5 48,208.4 21,874.4 26,334.0 45.4%
2024 5,300.7 2,110.7 39.8% 311.9 49,039.4 22,549.9 26,489.6 46.0%
2025 5,438.5 2,163.0 39.8% 317.6 49,804.5 23,205.5 26,598.9 46.6%
2026 5,579.9 2,222.5 39.8% 323.5 50,502.4 23,850.4 26,652.1 47.2%
2027 5,727.5 2,285.3 39.9% 329.7 51,134.7 24,4922 26,642.5 47.9%
2028 5,879.5 2,345.5 39.9% 336.3 51,702.5 25,133.7 26,568.9 48.6%
2029 6,038.0 2,409.5 39.9% 343.1 52,203.7 25,780.6 26,423.1 49.4%
2030 6,200.9 2,471.3 39.9% 350.0 52,634.0 26,431.6 26,202.4 50.2%
2031 6,367.1 2,535.7 39.8% 357.1 52,990.9 27,092.4 25,898.5 51.1%
2032 6,538.2 2,608.1 39.9% 364.3 53,333.0 27,836.0 25,497.0 52.2%
2033 6,714.1 2,688.3 40.0% 371.9 53,613.0 28,629.5 24,983.5 53.4%
2034 6,898.6 2,804.8 40.7% 379.7 53,835.0 29,521.6 24,313.4 54.8%
2035 7,090.4 2,886.4 40.7% 387.7 54,001.2 30,488.8 23,5123 56.5%
2036 7,287.3 2,970.2 40.8% 395.9 54,113.7 31,544.9 22,568.8 58.3%
2037 7,489.7 3,056.1 40.8% 404.3 54,174.6 32,704.1 21,470.5 60.4%
2038 7,696.7 3,144.1 40.8% 413.0 54,187.7 33,983.1 20,204.7 62.7%
2039 7,910.4 3,234.9 40.9% 422.0 54,160.7 35,403.2 18,757.5 65.4%
2040 8,132.6 3,329.2 40.9% 431.3 54,102.4 36,988.6 17,113.8 68.4%
2041 8,359.9 3,425.4 41.0% 441.2 54,024.8 38,765.3 15,259.5 71.8%
2042 8,598.5 3,526.6 41.0% 451.5 53,944.5 40,766.8 13,177.7 75.6%
2043 8,845.7 3,631.5 41.1% 462.0 53,871.0 43,020.9 10,850.2 79.9%
2044 9,101.3 3,740.1 41.1% 472.7 53,815.5 45,558.2 8,257.3 84.7%
2045 9,362.2 3,851.0 41.1% 483.5 53,788.2 48,409.4 5,378.8 90.0%

* Payroll projections include SMP payroll - 30% of new SURS members are assumed to enter SMP
** State Contribution - Includes Self-Managed Plan (SMP) Contributions

- Excludes estimated $47.5 million in Federal Funds in 2017 and $46.5 million for all the other following years.
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FUNDING PROJECTIONS FOR THE JUDGES' RETIREMENT SYSTEM
Projections Based on the Retirement System's FY 2016 Actuarial Valuation
Actuarially Assumed Rate of Return: 6.75%

($ in Millions)
Sie Total
Fiscal Year Annual Totall Sta.te Contribution Pl P.sCC.I'l.lffd Actuarial Value U.nfl{n.d.ed Funded Ratio
Payroll Contribution ~ asa % of Contribution Liabilities of Assets Liabilities
Payroll
2017 164.82 131.33 79.7% 14.05 2,626.81 931.71 1,695.10 35.5%
2018 160.58 146.77 91.4% 13.92 2,703.21 997.05 1,706.16 36.9%
2019 160.78 146.78 91.3% 13.83 2,775.38 1,046.17 1,729.21 37.7%
2020 161.17 147.68 91.6% 13.75 2,842.24 1,096.00 1,746.24 38.6%
2021 161.43 149.72 92.7% 13.82 2,902.83 1,156.71 1,746.12 39.8%
2022 161.73 151.42 93.6% 13.86 2,958.09 1,215.25 1,742.84 41.1%
2023 162.50 152.14 93.6% 13.89 3,007.03 1,270.12 1,736.91 42.2%
2024 163.34 152.34 93.3% 14.11 3,049.80 1,320.93 1,728.87 43.3%
2025 164.36 152.38 92.7% 14.30 3,085.94 1,367.06 1,718.88 44.3%
2026 165.48 153.09 92.5% 14.57 3,115.42 1,409.42 1,706.00 452%
2027 166.85 154.10 92.4% 14.70 3,138.01 1,447.99 1,690.02 46.1%
2028 168.37 154.83 92.0% 14.68 3,154.01 1,482.57 1,671.44 47.0%
2029 170.25 156.01 91.6% 14.92 3,163.60 1,514.05 1,649.55 47.9%
2030 172.34 157.00 91.1% 15.32 3,166.96 1,542.63 1,624.33 48.7%
2031 174.68 158.34 90.6% 15.57 3,164.83 1,569.16 1,595.67 49.6%
2032 177.41 160.67 90.6% 16.22 3,156.86 1,595.02 1,561.84 50.5%
2033 180.20 163.61 90.8% 16.90 3,143.76 1,621.64 1,522.12 51.6%
2034 183.32 171.63 93.6% 17.60 3,126.06 1,655.06 1,471.00 52.9%
2035 186.73 174.83 93.6% 18.34 3,104.51 1,691.64 1,412.87 54.5%
2036 190.49 178.53 93.7% 19.03 3,079.54 1,732.48 1,347.06 56.3%
2037 194.44 182.05 93.6% 19.75 3,051.57 1,778.69 1,272.88 58.3%
2038 198.64 185.98 93.6% 20.47 3,021.20 1,831.57 1,189.63 60.6%
2039 203.11 190.17 93.6% 21.19 2,989.11 1,892.57 1,096.54 63.3%
2040 207.88 194.64 93.6% 21.89 2,955.82 1,963.11 992.71 66.4%
2041 212.82 199.26 93.6% 22.61 2,922.20 2,044.85 877.35 70.0%
2042 218.09 204.19 93.6% 23.32 2,888.59 2,139.24 749.35 74.1%
2043 223.51 209.27 93.6% 24.05 2,855.81 2,248.00 607.81 78.7%
2044 229.21 214.60 93.6% 2478 2,824.53 2,372.92 451.61 84.0%
2045 235.12 220.14 93.6% 25.52 2,795.19 2,515.68 279.51 90.0%
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FUNDING PROJECTIONS FOR THE GENERAL ASSEMBLY RETIREMENT SYSTEM
Projections Based on the Retirement System's FY 2016 Actuarial Valuation
Actuarially Assumed Rate of Return: 6.75%

($ in Millions)
State Total
Fiscal Year Annual Total. Sta.te Contribution Bl Acc.n.n?d Actuarial Value U.nﬁ%n.d‘ed Funded Ratio
Payroll Contribution ~ asa % of Contribution Liabilities of Assets Liabilities
Payroll
2017 11.14 21.72 195.0% 1.28 367.53 53.68 313.85 14.6%
2018 10.44 26.68 255.5% 1.20 370.81 60.18 310.63 16.2%
2019 10.18 25.99 255.3% 1.17 373.28 64.62 308.66 17.3%
2020 10.08 25.71 255.7% 1.16 374.93 68.71 306.22 18.3%
2021 9.86 25.40 257.6% 1.13 375.79 72.90 302.89 19.4%
2022 9.72 25.18 259.1% 1.12 375.86 76.46 299.40 20.3%
2023 9.65 24.99 259.0% 1.1 375.14 79.44 295.70 21.2%
2024 9.56 24.60 257.3% 1.10 373.53 81.54 291.99 21.8%
2025 9.46 24.12 255.0% 1.09 371.17 82.78 288.39 22.3%
2026 9.45 24.01 254.1% 1.09 368.19 83.62 284.57 22.7%
2027 9.54 24.18 253.5% 1.10 364.59 84.36 280.23 23.1%
2028 9.51 23.94 251.7% 1.09 360.35 84.59 275.76 23.5%
2029 9.58 24.01 250.6% 1.10 355.48 84.62 270.86 23.8%
2030 9.66 23.99 248.3% 1.1 350.13 84.54 265.59 24.1%
2031 9.84 2432 247.2% 1.13 344.34 84.76 259.58 24.6%
2032 9.90 24.39 246.4% 1.14 338.17 85.12 253.05 25.2%
2033 10.08 24.94 247.4% 1.16 331.66 86.16 245.50 26.0%
2034 10.27 26.59 258.9% 1.18 324.76 89.05 23571 27.4%
2035 10.45 27.08 259.1% 1.20 317.61 92.86 22475 29.2%
2036 10.65 27.57 258.9% 1.22 310.27 97.75 212.52 31.5%
2037 10.84 28.07 258.9% 1.25 302.73 103.79 198.94 34.3%
2038 11.03 28.57 259.0% 1.27 295.05 111.11 183.94 37.7%
2039 11.22 29.06 259.0% 1.29 287.33 119.92 167.41 41.7%
2040 11.57 29.97 259.0% 1.33 279.62 130.79 148.83 46.8%
2041 11.77 30.49 259.0% 1.35 272.02 143.55 128.47 52.8%
2042 11.97 31.00 259.0% 1.38 264.57 158.34 106.23 59.8%
2043 12.34 31.95 258.9% 1.42 257.33 175.82 81.51 68.3%
2044 12.712 32.94 259.0% 1.46 250.39 196.25 54.14 78.4%
2045 12.93 33.48 258.9% 1.49 243.66 219.29 24.37 90.0%
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