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January 4, 2021

Board of Trustees
Judges’ Retirement System of Illinois
Springfield, lllinois

Re: Judges’ Retirement System of lllinois Actuarial Valuation as of June 30, 2020

Dear Board Members:

The results of the June 30, 2020, Annual Actuarial Valuation of the Judges’ Retirement System of Illinois
(“JRS” or “System”) are presentedinthisreport. The purposes of the actuarial valuation are to measure the
System’s funding status and to determine the State’s contribution rate for the fiscal year beginningJuly 1,
2021, andendinglJune 30, 2022. Thisreport should notbe relied onforany purpose otherthan the
purposes described herein. Determinations of financial results, associated with benefits described in this
report, for purposes otherthan those identified above may be significantly different.

Gabriel, Roeder, Smith & Company (“GRS”) has prepared this report exclusively for the Trustees of the
Judges’ Retirement System of lllinois; GRS in not responsible for reliance upon this report by any other
party. Thisreport may be provided to parties otherthanJRS onlyinits entirety and only with the
permission of the Trustees.

The State’s contribution rate has been determined under lllinois statues, in particularunder 40 ILCS Section
5/18-131. Informationrequired by GASB Statement Nos. 67 and 68 is provided in a separate report. The
System’s current contribution rate determined under the statutory funding policy may not conform with
the Actuarial Standards of Practice. Therefore, the Board adopted a policy to be used to calculate the
Actuarially Determined Contribution (“ADC”) under GASB Statement Nos. 67 and 68 for financial reporting
purposes.

Although the statutory contribution requirements were met, the statutory funding method generatesa
contribution requirementthatislessthan a reasonable actuarially determined contribution. Meetingthe
statutory requirement does not mean thatthe undersigned agree thatadequate actuarial funding has been
achieved. We recommend the adherence to afunding policy, such as the Board policy used to calculate the
ADC under GASB Statement Nos. 67 and 68, that finances the normal cost of the planas wellasan
amortization payment that seeks to pay off any unfunded accrued liability overaclosed period of 25 years.

The contribution requirementin this reportis determined using the actuarial assumptions and methods
disclosedin Section Eof thisreport. Thisreport includes risk metrics beginning on page 13, but does not
include amore robust assessment of the risks if future experience deviates from the actuarial assumptions.
Additional assessment of risks was outside the scope of this assignment.

This actuarial valuation assumed the continuing ability of the plan sponsorto make the contributions
necessary to fundthis plan. A determination regarding whetherornotthe plansponsorisactuallyable to
do so isoutside ourscope of expertise and was not performed.
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The findingsinthisreportare based on data and otherinformation through June 30, 2020. The actuarial
valuation was based upon information furnished by JRS staff, concerning Retirement System benefits,
financial transactions, plan provisions and active members, terminated members, retirees and
beneficiaries. We checked forinternal reasonability and year-to-year consistency, but did notauditthe
data. We are not responsibleforthe accuracy or completeness of the information provided by JRS staff.

This report was prepared using our proprietary valuationmodel and related software whichin our
professional judgment has the capabilityto provide results that are consistent with the purposes of the
valuation. We performedtests to ensure that the model reasonably represents that which isintended to be
modeled.

Thisreport was prepared using actuarial assumptions adopted by the Board as authorized underthe lllinois
Pension Code. The actuarial assumptions used forthe June 30, 2020, actuarial valuation are based on an
experience review forthe three-year period from July 1, 2015 through June 30, 2018. Pursuantto PublicAct
99-0232, JRSisrequiredto conductan actuarial experiencereview once every three years. All actuarial
assumptions usedinthisreportare reasonable forthe purposes of this actuarial valuation. Additional
information about the actuarial assumptionsisincluded inthe Section E of thisreport entitled Actuarial
Methods and Assumptions.

Public Act 100-0023, effective July6,2017, modified the State’s funding policy beginning with fiscal year
2018, by phasingin contribution rate variances due to changesin actuarial assumptions overafive -year
period. The State’s contribution requirements provided in this report are determined in accordance with
PublicAct 100-0023.

Thisreporthas been prepared by actuaries who have substantial experience valuing publicemployee
retirement systems. Tothe best of our knowledge, the information containedinthisreportisaccurate and
fairly presents the actuarial position of the JRS as of the actuarial valuation date. All calculations have been
made in conformity with generally accepted actuarial principles and practices, with the Actuarial Standards
of Practice issued by the Actuarial Standards Board and with applicable statutes.

AlexRivera, Heidi G. Barry, and Jeffrey T. Tebeau are Members of the American Academy of Actuaries and
are independent of the plan sponsorand meet the Qualification Standards of the American Academy of
Actuariestorenderthe actuarial opinion herein.

Respectfully submitted,

Gabriel, Roeder, Smith & Company

M?é /@MAA_/ é'zw’?/
AlexRivera, FSA, EA, FCA, MAAA He|d| G. Barry, ASA, FCA, MAAA  JeffreyT. Tebeau, FSA, EA, MAAA
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SECTION A

SUMMARY OF ACTUARIAL VALUATION RESULTS



Summary of the Actuarial Valuation

Introduction

The law governing the Judges’ Retirement System of Illlinois (“JRS” or “System”) requires the Actuary,
as the technical advisor to the Board of Trustees to:

“...make an annual valuation of the liabilities and reserves of the system, an annual
determination of the amount of the required State contributions and certify the results
thereof to the board (40 ILCS Section 5/18-152 (2)).”

Gabriel, Roeder, Smith & Company has been retained by the Board of Trustees to perform an actuarial
valuation as of June 30, 2020. In this report, we present the results of the actuarial valuation and the

appropriation requirements under Public Act 88-0593, Public Act 93-0002, Public Act 93-0839, Public

Act 94-0004, Public Act 96-0043 and Public Act 100-0023 for fiscal year ending June 30, 2022.

The actuarial valuation was completed based upon membership and financial data provided by the
administrative staff of the System. The actuarial assumptions used were based on an experience
review for the three-year period ending June 30, 2018. The cost method used to determine the
benefitliabilitiesisthe Projected Unit Credit Cost Method. For actuarial valuation purposes, as well as
projection purposes, the actuarial value of assets is based on a five-yearsmoothing method.

Changes Since Last Valuation

Recent Legislative Changes
The followingrecently passed Public Acts impact JRS as follows.

Public Act (“P.A.”) 100-0023, effectiveJuly6, 2017, modifiedthe State’s funding policy to include
smoothing State contribution rate increases or decreases due to changes in actuarial assumptions,
including investment return assumptions, over a five-yearperiod in equal annual amounts beginningin
fiscal year 2018. In addition, changes in actuarial or investment assumptions that increased or
decreased the State contribution rate in fiscal years 2014 through 2017 are to be smoothed over a five-
year period in equal annual amounts, applying only to the portion of the five-yearphase-in that is
applicable to fiscal years on and after 2018. The fiscal year 2018 State contribution was recertified,
pursuant to P.A. 100-0023.

A summary of the JRS plan provisions is included in Section F of this report.

Assumptions and Methods

The actuarial valuation results summarized in this report involve actuarial calculations that require
assumptions about future events. The actuarial assumptions used for the June 30, 2020, actuarial
valuation are based on an experience review for the three-year period from July 1, 2015 through June
30, 2018. Pursuant to Public Act 99-0232, JRSisrequired to conduct an actuarial experience review
once every three years.

There have been no changes to the actuarial assumptions and methods since the June 20, 2019
valuation.

G RS Judges’ Retirement System of Illinois 1
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Key Valuation Results

Actuarial Valuation Date:

Fiscal Year Ending:

Estimated Statutory Contributions
Annual Amount
Percentage of Projected Capped Payroll for Fiscal Year

Actuarially Determined Contribution® (ADC)
Annual Amount
Percentage of Projected Capped Payroll for Fiscal Year

Membership
- Number of
- Active Members
- Members Receiving Payments
- Inactive Members
- Total
Covered Uncapped Payroll Provided by System
Projected Capped Payroll For Fiscal Year
Annualized Benefit Payments

Assets
Market Value of Assets (MVA)
Actuarial Value of Assets (AVA)
Return on MVA
Return on AVA
Ratio —AVA to MVA

Actuarial Information
Employer Normal Cost Amount
Actuarial Accrued Liability (AAL)
Unfunded Actuarial Accrued Liability (UAAL)
Funded Ratio based on AVA
UAAL as % of Covered Uncapped Payroll
Funded Ratio based on MVA

wn

wn

June 30, 2020

June 30, 2022

152,422,000
97.319%

175,823,406
112.260%

947

1,276

24

2,247
193,417,986
156,621,303
166,950,529

1,112,547,867
1,121,250,607
4.47%
5.72%
100.78%

34,427,279
2,849,868,826
1,728,618,219

39.34%

893.72%
39.04%

June 30, 2019

June 30, 2021

S 148,618,000

94.246%

S 173,205,430

109.838%

956

1,262

26

2,244

S 190,741,879
157,691,549
S 160,510,208

wn

S 1,073,103,751
S 1,068,739,561
6.41%
5.95%
99.59%

S 35,869,092
2,793,016,352
S 1,724,276,791

38.26%

903.98%

38.42%

-

9 For contributions in fiscal years ending on and after June 30, 2017, the Board adopted a recommended policy used to
develop the Actuarially Determined Contribution (ADC) as defined in GASB Statements Nos. 67 and 68. The policy
adopted by the Board calculates the ADC as the Normal Cost plus a 25-year level percent of capped payroll closed-
period amortization of the Unfunded Accrued Liability. As of June 30, 2020, the remaining amortization period is 20

years. The ADC is used for financial reporting purposes only.
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Appropriation Requirements Under P.A. 88-0593, P.A. 93-0002,
P.A. 93-0839, P.A. 94-0004, P.A. 96-0043 and P.A. 100-0023

The law governing the System under P.A. 88-0593 provides that:

For fiscal years 2011 through 2045, the minimum contribution to the System for each fiscal year shall
be an amount determined to be sufficientto cause the total assets of the System to equal 90 percent
of the total actuarial liabilities of the System by the end of fiscal year 2045. In making these
determinations, the required contribution shall be calculated each year as a level-percentage-of-
payroll over the years remaining to and including fiscal year 2045 and shall be determined under the
projected unit credit actuarial cost method. For fiscal years 1997 through 2010, the minimum
contribution to the System, as a percentage of the payroll, shall be increased in equal annual
increments so that by fiscal year 2010, the contribution rate is at the same level as the contribution
rate for fiscal years 2011 through 2045.

The above calculation provides the basis for calculating the appropriation requirements under P.A.
93-0002. For fiscal years 2005 and later, the contributions under P.A. 93-0002 start with a calculation
of the contribution based upon the hypothetical asset value which assumes no infusion from the
proceeds of the General Obligation Bond (“GOB”) sale that were deposited July 1, 2003 (Table 4a).
This contribution is then reduced by the debt service beginning in fiscal year 2005 to produce the
maximum contribution. For fiscal years 2006 and 2007, the maximum contribution is equal to the
contribution amounts stated in P.A. 94-0004 for each respective year. The contribution amounts
stated in P.A. 94-0004 are $29,189,400 for fiscal year 2006 and $35,236,800 for fiscal year 2007. A
second projection is performed to develop the P.A. 88-0593 formula rate, which includes the GOB
deposit. The lower of this formula rate with the GOB assets included and the maximum contribution is
the required state appropriation (Table 4b).

Pursuant to Public Act 96-0043, forthe calculation of the fiscal year 2011 contribution and beyond, the
value of the System's assets shall be equal to the actuarial value of the System's assets. As of June 30,
2008, the actuarial value of the System's assets shall be equal to the market value of the assets as of
that date. In determiningthe actuarial value of the System's assets for fiscal years after June 30, 2008,
any actuarial gains or losses from investment return incurred in a fiscal year shall be recognized in
equal annual amounts over the five-year period followingthat fiscal year. Furthermore, for purposes
of determining the required State contribution to the System for a particular year, the projected
actuarial value of assets shall be assumed to earn a rate of return equal to the System's actuarially
assumed rate of return.

Public Act (“P.A.”) 100-0023, effectiveJuly6, 2017, modified the State’s funding policy to include
smoothing State contribution rate increases or decreases due to changes in actuarial assumptions,
including investment return assumptions, over a five-year period in equal annual amounts beginningin
fiscal year 2018. In addition, changes in actuarial or investment assumptions that increased or
decreased the State contribution rate in fiscal years 2014 through 2017 are to be smoothed overa
five-yearperiod in equal annual amounts, applying only to the portion of the five-yearphase-in that is
applicable to fiscal years on and after 2018. The development of the contribution rate phase-in
schedule that applies to State contribution rates determined on and after fiscal year 2018 is provided
on page 44.
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Development of the Actuarial Value of Assets Based upon the
Market Value of Assets

The followingtables outline the reconciliation of the market value of assets and the development of

the hypothetical asset value as of June 30, 2020. Also, the tables show the development of the
actuarial value of assets under both the market value and the hypothetical value of assets.

1.

2.

3.

9.

10.

11.

Market Value of Assets 6/30/2019

Actual State Contribution Amount

Employee Contribution Amount

Benefit Payouts and Refunds

Administrative Expenses

Investment Income

Market Value of Assets 6/30/2020

Expected Investment Return at 6.50%

Investment Gain/(Loss) Current Year

Deferred Investment Gains and (Losses) All Years

Actuarial Value of Assets 6/30/2020 (7. - 10.)

S

s

1,073,103,751
144,160,000
14,508,095
(165,982,149)
(1,031,845)
47,790,015
1,112,547,867
69,484,772
(21,694,757)
(8,702,740)

1,121,250,607

‘GRS
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Development of the Actuarial Value of Assets Based upon the
Hypothetical Value of Assets

The hypothetical asset value assumes no infusion from the proceeds of the GOB sale that was
deposited July 1, 2003.

1. Hypothetical Value of Assets 6/30/2019 S 829,320,440
2. State Contribution Amount® 162,069,660
3. Employee Contribution Amount 14,508,095
4. Benefit Payouts and Refunds (165,982,149)
5. Administrative Expenses (1,031,845)
6. Investment Income” 37,282,037
7. Hypothetical Value of Assets 6/30/2020 876,166,238
8. Expected Investment Return at 6.50% 54,211,758
9. Investment Gain/(Loss) Current Year (16,929,721)
10. Deferred Investment Gains and (Losses) All Years (7,255,656)
11. Hypothetical Actuarial Value of Assets 6/30/2020 (7. - 10.)| $ 883,421,894

9 Represents FY 2020 no POB basic contribution. This amount was determined as part of the June 30, 2018
actuarial valuation and is based upon the hypothetical asset value which assumes no infusion from the
proceeds of the GOB sale that were deposited July 1, 2003.

b Investment income assumes hypothetical value of assets earns the Fund's actual rate of return for fiscal year
2020 of 4.47 percent.

The developmentof the actuarial smoothed value of assets with GOB proceeds and the hypothetical
smoothed value of assets without GOB proceeds are provided in each respective historical valuation
report GRS has produced since the GOB proceeds were depositedinto the trust.
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State Contribution Requirement for Fiscal Year 2022

The fiscal year ending June 30, 2021 and June 30, 2022, certified contribution requirements and
projected future year required State contribution rates and amounts assuming deferred investments
gains and losses are recognized in the assets are as follows:

Fiscal Year Base

Ending Contribution Assumed Total Required

June 30, Rate Capped Payroll Contribution
2021 94.246% $157,692,000 $148,618,000
2022 97.319% 156,621,000 152,422,000
2023 96.873% 156,547,000 151,652,000
2024 97.035% 156,436,000 151,798,000
2025 96.788% 156,577,000 151,548,000
2026 96.515% 156,771,000 151,308,000
2027 96.290% 157,197,000 151,365,000
2028 95.783% 157,517,000 150,875,000
2029 95.385% 158,613,000 151,293,000
2030 94.738% 159,736,000 151,331,000

For fiscal years 2022 through 2033, the base contribution may be limited by the maximum contribution
determined under the assumption that the proceeds of the GOB sale were not deposited; therefore,
the contribution rate is not level as a percent of pay.

Pursuant to Public Act 96-0043, the fiscal year 2022 contribution rate is calculated assuming the
actuarial value of assets as of July 1, 2020, earns a rate of return equal to the System's actuarially
assumed rate of return. Pursuant to Public Act 100-0023, contribution rates for fiscal years on and
after 2021 through 2025 include smoothing of contribution rate variances due to changes in actuarial
assumptions.

The contributions for fiscal years 2023 and beyond, as presented above, are developedin Tables 4c
and 4d in this report. In those projections, the actuarial valuations as of June 30 for years 2021
through 2024 have been projected as though a valuation in each of those years was performed. At
each projected valuation, an additional 20 percent of the investment gains and losses are recognized.
The market value of assets at June 30, 2020, is assumed to have a rate of return equal to the valuation
interest rate going forward. Therefore, the actuarial value of assets is calculated by adjusting the
market value at each respective valuation date by the remaining percentage of the investment gains
and losses. The actuarial value of assets converges to market value in 2024, when all remaining
investment gains and losses have beenrecognized. Because the deferred asset gains and losses are
incorporated into the projections, the projections found in Tables 4c and 4d do not show a stable
contribution rate until the impact of the five-yearasset smoothing has been fully realized.

Judges’ Retirement System of Illinois 6
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Method of Calculation for Appropriation Requirements

The results are based on the projected unit credit actuarial cost method, the data provided and
assumptions used for the June 30, 2020, actuarial valuation. In order to determine projected
contribution rates and amounts, the following additional assumptions were used:

e Projected annualized capped payroll of $157,692,000 for fiscal year 2021.
e Total employer contributions of $148,618,000 for fiscal year 2021.

e Administrative expensesof $1,045,220 for fiscal year 2021, as provided by the
System.

e New entrants whose average age is 47.57 and average uncapped pay is $204,387
(2020 dollars) and average capped pay is $124,630 (2020 dollars). The active
member population is assumed to remain level at 947 for all years of the 25-year
projection.

e Projected benefits for members hired on or after January 1, 2011, are based on the
new provisions established in P.A. 96-0889.

The average increase in total uncapped payroll for the 25-year projection period is approximately 2.50

percent peryear. Itisimportant to note that benefitsfor new hires are based on capped payroll which
is ultimately projected to grow at 2.25 percent per year. Allresults in this valuation assume that State

contributions will be made on capped pay.

To determine the contribution rates, the expected 2021 appropriation was converted to a percentage
of the expected 2021 payroll. An amortization schedule was then determined on the assumption that:

e The ratio of total assets to total actuarial liabilities will be 90 percent by June 30,
2045.

e The actuarial value of assets shall be assumed to earn a rate of return equal to the
System's actuarially assumed rate of return.

e The contribution rates for fiscal years 2010 through 2033 will not be uniform, but
the rate for any one of these years will be the minimum of: the difference between
the “without-GOB” contribution and the debt service, and the underlying formula
rate as determined by Public Act 88-0593.

e The contribution rate for fiscal year 2021 will be 94.246 percent based on expected
total employer contributions of $148,618,000.

e The contribution rates for fiscal years 2034 through 2045 will be a uniform
percentage of capped payroll.

e The contribution rates for fiscal years 2021 through 2025 are reduced according to
the phase-in schedule provided on page 44.

The certified FY 2022 contribution rate of 97.319 percent is applied to expected FY 2022 capped
payroll. The resulting amount of $152,422,000 is budgeted pursuant to the continuing appropriations
process and deposited into the System in FY 2022.
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Observations on Actuarial Funding and Statutory Funding

GASB Statements Nos. 25, 27, 67 and 68 provide guidance for retirement plans and plan sponsors on
the development of an annual expense requirement to be reported in their annual financial
statements. Under the prior rules established by GASB Statements Nos. 25 and 27, this expense
requirementis called the Annual Required Contribution (ARC). The ARC is the sum of the normal cost
and amortization of the unfunded accrued liability and represents the annual employer contributions
that are projected to finance benefits for current plan members over a period not to exceed 30 years.

GASB Statements Nos. 67 and 68, which replace GASB Statements Nos. 25 and 27, no longer use the
ARC. However, measuring the Statutory Contribution against a policy such as the ARC helps evaluate
the funding adequacy of the current statutory funding method. Thus, the Board adopted a policy to
calculate the Actuarially Determined Contribution (ADC). Under this funding policy, the ADC is
calculated as the Normal Cost plus a 25-year level percent of capped payroll closed-period
amortization, as of June 30, 2015, of the Unfunded Accrued Liability. The remaining amortization
period as of the June 30, 2020, actuarial valuation is 20 years.

The ADC for fiscal years 2021 and 2022, as well as the statutory contribution for fiscal years 2021 and
2022 are shown below as a percentage of projected capped payroll. The ADC percentage and
statutory contribution for 2021 are based on the results of the June 30, 2019, actuarial valuation. The
dollar amount of the ADC for 2021 and 2022, and the statutory contribution for 2021 and 2022 will be
the product of the actual payroll for 2021 and 2022 and the percentages shown.

Actuarial Valuation Date: June 30, 2020 June 30, 2019
Actuarially Determined Contributions for Fiscal Year Ending: June 30, 2022 June 30, 2021
1. Employer normal cost S 34,427,279 $ 35,869,092
2. Initial amount to amortize the unfunded liability over a 25-year

closed-period, beginning July 1, 2015, as a level percentage of capped payroll 141,396,127 137,336,338
3. ADC [(1) + (2)] $ 175,823,406 $ 173,205,430
4. Projected capped payroll for fiscal year $ 156,621,303 $ 157,691,549
5. ADC as a percentage of projected capped payroll 112.260% 109.838%
6. Estimated statutory contribution S 152,422,000 S 148,618,000
7. Estimated statutory contribution as a percentage of projected capped payroll 97.319% 94.246%
8. Estimated statutory contribution as a percentage of ADC [(6) / (3)] 86.690% 85.804%

A key objective of the ADC is to accrue costs over the working lifetime of plan members to ensure that
benefit obligations are satisfied and intergenerational equity is promoted. Although the ADCis solely
an accounting provision, in certain circumstances it could represent a reasonable annual funding target
and therefore is used by some plan sponsors as their “de facto” funding requirement. Given there is
no requirement that the accounting provision for pension expense must equal the annual funding
requirement, some plan sponsors adopt funding policies that differfrom the ADC. However, a funding
policy that differs significantly from the ADC approach could resultin a potential “back-loading,”
meaning contributions are deferred into the future. Back-loading could result in an underfunding of
the system.

The statutory funding policy adopted for JRS provides for level percent of pay funding that produces a
funding target of 90 percent by 2045, assuming an open group projection. The followinggraph shows
the projected funded ratio. A key observation is that the funded ratio does not grow markedly until
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Observations on Actuarial Funding and Statutory Funding

after 2033. That is, a majority of the funding occurs between 2034 and 2045. This illustrates how
significantly the current funding policy defers or back-loads contributions into the future.

Funded Ratio
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Observations on Actuarial Funding and Statutory Funding

The following graph compares the projected benefitsand expensesagainst employer contributions,
employee contributions and investment income. Benefitsand expensescurrently exceed State and
employee contributions. From 2021 to 2033, the percentage of investment income needed to pay
ongoing benefitsincreases from approximately 20 percent to 88 percent. This impliesthat a lower
level of investment income is projected to be available for potential asset growth. After 2033, the
percentage of investment income neededto pay ongoing benefits is projected to decrease from
approximately 81 percent in 2034 to 14 percentin 2045, which is projected to cause assets to grow at
a higher rate.
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*Future dollar amounts are based on assumed inflationary increases.

The provisions of P.A. 96-0043 develop a theoretical value of assets that does not recognize deferred
investment gains and losses in the projection of assets used to develop the statutory contribution.
This policy has a tendency to defer contributions when plan assets experience a loss.

Given that JRS funded ratio at June 30, 2020, is only 39 percent on a market value of assets basis, and
because the current statutory policy tends to back-load and defer contributions, we advise
strengthening the current statutory funding policy. Examples of methods to strengthen the current
funding policy include:

1. Increasing the 90 percent funding target;

2. Reducing the projection period neededto reach the funding target;

3. Eliminating the maximum contribution cap; and

4. Changing the actuarial cost method for calculating liabilitiesfromthe Projected Unit Credit to
the Entry Age Normal method.
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Observations on Actuarial Funding and Statutory Funding

Also, the statutory contribution policy could be strengthened by changing to an ADC-based funding
approach with an appropriate amortization policy for each respective tiered benefit structure.

At the March 27, 2015, Board meeting, the Board adopted a policy, for purposes of financial reporting
under GASB Statements Nos. 67 and 68, which provides for the annual financing of JRS’ normal cost
and amortizing the unfunded liability over a 25-year closed-period, beginning July 1, 2015, as a level
percent of capped payroll.

Number of Projected Future Active Members

The statutory contribution is based on performing an open group projection through the year 2045.
The projection is based on assuming that new active members are hired to replace the current
members who leave active membership (through termination, retirement or death). Although the
number of active members has fluctuated between 2008 and 2020, the active population has
remained stable.

Currently, the actuarial valuation assumes that the total number of active members in the future will
be equal to the number of active in the current actuarial valuation. If JRS expects to see a decline of
the active population in the near term, the Board may want to consider an update to the population
projection assumption to include a decreasing population in the near term before reaching an
equilibrium number of active members long-term.

Active Membership

Fiscal Year Annual % Annual Uncapped

Ending Change in Change in Payroll

June 30, Total Membership Membership ($in Millions)
2008 957 $154.14
2009 968 11 1.15% 161.85
2010 966 (2) -0.21% 165.95
2011 968 2 0.21% 170.74
2012 968 0 0.00% 172.35
2013 962 (6) -0.62% 173.02
2014 951 (11) -1.14% 172.85
2015 961 10 1.05% 177.16
2016 947 (14) -1.46% 177.99
2017 953 6 0.63% 182.24
2018 936 (17) -1.78% 182.78
2019 956 20 2.14% 190.74
2020 947 (9) -0.94% 193.42

Total Change (10) -0.09%
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Actuarial Standards of Practice (ASOP) No. 4 Disclosures

General Implications of Contribution Allocation Procedure or Funding Policy on
Future Expected Plan Contributions and Funded Status

Given the plan’s contribution allocation procedure, if all actuarial assumptions are met (including the
assumption of the plan earning 6.50 percent on the actuarial value of assets), itis expected that:

1. The State contribution rate will be level as a percentage of payroll beginning in 2034 through
2045 (after all deferred asset gains and losses are fully recognized);

2. The unfunded liability will continue to decrease until approximately 2056;

3. The unfunded actuarial accrued liabilities will neverbe fully amortized; and

4. The funded status of the plan willincrease gradually towards a 90 percent funded ratio in 2045.

Limitations of Funded Status Measurements

Unless otherwise indicated, a funded status measurement presented in this report is based upon the
actuarial accrued liability and the actuarial value of assets. Unless otherwise indicated, with regard to
any funded status measurements presented in this report:

1. The measurementis inappropriate for assessing the sufficiency of plan assets to cover the
estimated cost of settlingthe plan’s benefitobligations, in other words of transferring the
obligations to an unrelated third party in an arm’s length market value type transaction.

2. The measurementis dependent upon the actuarial cost method which, in combination with the
plan’s statutory funding policy, affects the timing and amounts of future contributions. The
amounts of future contributions will most certainly differfrom those assumed in this report
due to future actual experience differingfrom assumed experience based upon the actuarial
assumptions. A funded status measurement in this report of 100 percent is not synonymous
with no required future contributions. If the funded status were 100 percent, the plan would
still require future normal cost contributions (i.e., contributions to cover the cost of the active
membership accruing an additional year of service credit).

3. The measurement would produce a differentresult if the market value of assets were used
instead of the actuarial value of assets.

Limitation of Project Scope

Actuarial standards do not require the actuary to evaluate the ability of the plan sponsor or other
contributing entity to make required contributions to the plan when due. Such an evaluation was not
within the scope of this project and is not within the actuary’s domain of expertise. Consequently, the
actuary performed no such evaluation.
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Risks Associated with Measuring the Accrued Liability
and Required Employer Contribution

The determination of the accrued liability and the statutory contribution requires the use of actuarial
assumptions regarding future economic and demographic experience. Risk measures, as illustrated in
this report, are intended to aid in the understanding of the effects of future experience differingfrom
the actuarial assumptions used in the course of the actuarial valuation. Risk measures may also help
with illustrating the potential volatility in the accrued liability and the total required employer
contribution that result from the differencesbetweenactual experience and the actuarial
assumptions.

Future actuarial measurements may differ significantly from the current measurements presented in
this report due to such factors as the following: plan experience differingfrom that anticipated by the
economic or demographic assumptions; changes in economic or demographic assumptions due to
changing conditions; 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 Fund’s funded status); and changes in plan provisions
or applicable law. The scope of an actuarial valuation does not include an analysis of the potential
range of such future measurements.

Examples of risk that may reasonably be anticipated to significantly affect the Fund’s future financial
condition include:

1. Investment risk — actual investmentreturns may differfrom the expected returns;
Asset/Liability mismatch — changes in asset values may not match changes in liabilities,
thereby altering the gap between the accrued liability and assets and consequently altering the
funded status and contribution requirements;

3. Contribution risk — actual contributions may differ from expected future contributions. For
example, actual contributions may not be made in accordance with the Fund’s funding policy
or material changes may occur in the anticipated number of covered employees, covered
payroll, or other relevant contribution base;

4. Salary and Payroll risk — actual salaries and total payroll may differ from expected, resultingin
actual future accrued liability and contributions differing from expected,;

5. Longevity risk — members may live longer or shorter than expected and receive pensions fora
period of time other than assumed; and

6. Other demographic risks — members may terminate, retire or become disabled at times or
with benefits other than assumed resulting in actual future accrued liability and contributions
differingfrom expected.

The effects of certain trends in experience can generally be anticipated. For exampleif the investment
return since the most recent actuarial valuation is less (or more) than the assumed rate, the cost of the
plan can be expected to increase (or decrease). Likewise if longevityis improving (or worsening),
increases (or decreases) in cost can be anticipated.
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Risks Associated with Measuring the Accrued Liability
and Required Employer Contribution

Section J of the report provides stress and sensitivity analysis which reviews some of the risk metrics
listed above. Key highlights of the analysis include:

e Tables 4a, 4b, 4c and 4d in Section B of this report show projections of the funded status and
statutory contribution requirements. These projections assume static asset returns of 6.50
percent peryear. Scenarios 1 through 5 in Section J of this report provide projections assuming
alternative static returns of 5.64 percent and 4.15 percent, and alternative dynamic returns of
6.50 percent, 5.64 percent (40th percentile)and 4.15 percent (25th percentile). The dynamic
scenarios show volatile annual returns, for representative trials, based on a set of capital
market assumptions. If assets earn 5.64 percent instead of 6.50 percent over the 25-year
projection period, the present value of future employer contributions increases by
approximately 6.3 percent. If assets earn 4.15 percentinstead of 6.50 percent per year, the
present value of future employer contributions increases by 15.5 percent.

e Exhibit B-9in Section J compares the projected funded ratio, and the percentage change in
assets to the percentage change in actuarial liabilities. The key observations include: (i) assets
need to grow at a higher rate especially towards the end of the projection period, and (ii)
contributions are somewhat backloaded. This illustrates a potential mismatch between assets
and liabilities.

e Scenarios 6 and 7 in Section J show the impact to plan costs if the wage inflation assumption of
2.50 percentisincreased to 3.50 percent or alternatively decreased to 1.50 percent. Increasing
the wage inflation assumption to 3.50 percent increases the present value of future
contributions by 2.2 percent, whereas decreasing the wage inflation assumption to 1.50
percent decreases the present value of future contributions by 3.1 percent.

The statutory funding policy provides for a projected funded ratio target of 90 percent at plan year end
2045. Employer contributions are based on a level percentage of projected payroll. This policy spreads
investment and demographic gains over the entire projection period. Consequently, statutory
contributions depend primarily on the assumptions and methods used to project assets and open
group liabilities. The System funded ratio is only 39 percent as of June 30, 2020. For fiscal year 2022,
the statutory contribution is $152.4 million and the pro forma actuarial determined contribution is
$175.8 million.

The statutory contribution for fiscal year 2022 shown on page 6 should be considered as the minimum
contribution that complies with the funding policy governed by State statute. The timely receipt of the
statutory contribution is critical to support the financial health of the System. Users of this report
should be aware that contributions made at the statutorily determined amount do not necessarily
guarantee benefitsecurity.

G RS Judges’ Retirement System of Illinois 14
Actuarial Valuation as of June 30, 2020



Risks Associated with Measuring the Accrued Liability
and Required Employer Contribution

Plan Maturity Measures

Risks facing a pension plan evolve over time. A young plan with virtually no investments and paying
few benefits may experience little investment risk. An older plan with alarge number of members in
pay status and a significant trust may be much more exposed to investment risk. Generally accepted
plan maturity measures include the following:

Ratio of the Ratio of Actuarial Ratio of Unfunded
Market Value of  Accrued Liability = Accrued Liability Funded Ratio

Valuation Assets to to Uncapped to Uncapped Market Value

Year Uncapped Payroll Payroll Payroll Basis

2016 4.72 14.31 9.59 33.00%

2017 5.17 14.54 9.37 35.55%

2018 5.54 14.89 9.35 37.20%

2019 5.63 14.64 9.02 38.42%

2020 5.75 14.73 14.73 39.05%

Ratio of Retiree Approximate Ratio of Benefit
Ratio of Activesto Accrued Liability Duration of Ratio of Net Cash Payments and
Valuation Retirees and to Total Accrued  Actuarial Accrued  Flow to Market Expenses to

Year Beneficiaries Liability Liability Value of Assets Contributions
2016 0.83 69.80% 111 1.53% 0.91
2017 0.81 71.67% 10.9 0.39% 0.97
2018 0.78 72.68% 10.7 0.07% 1.00
2019 0.76 74.33% 10.3 -0.38% 1.03
2020 0.74 75.16% 10.2 -0.75% 1.05

Ratio of Market Value of Assets to Payroll

For funding policiesthat are based on actuarially determined contributions, which are expressedas a
percentage of payroll, the ratio of market value of assets to payroll may provide an indicator of the
sensitivity in contribution rates due to recent investment experience. However, this sensitivity
indicator generally depends on the relative level of liabilities and the funded ratio of the plan.

For example, better funded plans will have lower contribution rates when compared to worst funded
plans. However, investment loss will generally have a greater impact on the contribution rates of
better funded plans when compared to worst funded plans.

Consequently, as assets increase and the funding ratio improves, investment experience will generally

have a greater marginal impact on contribution rates, even though contribution rates may be
decreasing.
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Risks Associated with Measuring the Accrued Liability
and Required Employer Contribution

Ratio of Actuarial Accrued Liability to Payroll

The ratio of actuarial liability to payroll may indicate the maturity of a plan. For example, a closed plan
comprised primarily of retired members will generally have a high ratio of liability to payroll. However,
for open plans it is important to also measure the unfunded liability relative to payroll.

Ratio of Unfunded Actuarial Liability to Payroll

Plans with high unfunded liabilities relative to payroll could result in unsustainable contribution rates
even though the plan is open. It may also indicate the need to strengthen the funding policy, for
example by reducing the amortization period. The ratio of unfunded actuarial liability to payroll has
decreased from 9.59 in 2016 to 8.98 in 2020 which indicates some progress towards financing the
unfunded actuarial liability. A decrease in the ratio of unfunded liability to payroll is an indicator that
the System is making some progress towards funding the program; however, it could still produce an
increasing unfunded liability. This is typical of systems that have backloaded funding policies.

Funded Ratio

The ratio of actuarial accrued liability provides another metric of progress towards funding. The funded
ratio has increased from 33.00 percentin 2016 to 39.04 percent in 2020. Consequently, the System has
experienced a positive trend in the funded ratio. However, over the statutory funding projection
period, the funded ratio increases at a very slow rate, from 41 percentin 2021, to 49 percent in 2030,
to 66 percent in 2040, and to 90 percentin 2045. Consequently, most of the growth in the funded ratio
occurs during the last five years of the projection period. See Section B Table 4d for additional details
on the statutory funding projections.

Ratio of Actives to Retired Members

A newly established plan, that does not grant past service credits, will have a high ratio of active to
retired members. As the plan matures the ratio approaches 1.0. A very mature plan may have more
retired members relative to active members which produce a ratio under 1.0. Very mature plans that
have not been adequately funded could produce intergenerational inequities.

The System’s ratio of active to retired members is trending downward and has decreased from 0.83 in
2016 to 0.74 in 2020, which suggests that the system is maturing. However, this ratio does not
consider that the System is providing a differentlevel of benefitsto Tier 1 and Tier 2 members.

Ratio of Retiree Actuarial Accrued Liability to Total Actuarial Accrued Liability

The ratio of retiree actuarial accrued liability to total actuarial accrued liability also provides a measure
of the maturity of the plan relative to the level of plan benefitsthat have been earned to date. This
ratio has increased from 70 percent in 2016 to 75 percent for 2020, which suggests that the system is
maturing. An increasing ratio could indicate a maturing plan. Some of the reasons for this trend include
changes in assumptions, the relative level of Tier 1 to Tier 2 benefits, and the ratio of retired to active
members.
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Risks Associated with Measuring the Accrued Liability
and Required Employer Contribution

As the program maturesit isimportant to considerthe matching of assets to liabilities to ensure
intergenerational equity. Forexample, retireeliabilities that have not been pre-funded during the working
lifetime of the retired member could produce intergenerationalinequities. As of June 30, 2020, the
System’s funded ratiois only 39 percentand 75 percent of total liabilities are attributable to current
retirees and beneficiaries.

Duration of Actuarial Accrued Liability

The duration of the actuarial accrued liability may be used to approximate the sensitivity of aone
percentage point change inthe assumed discount rate. Forexample, aduration of 10 indicates thatthe
liability could increase by approximately 10 percentif the assumed discount rate was lowered by one
percentage point. The duration for active member liabilities is generally higher when compared to the
durationforretired members. Consequently, alower duration generally indicates a greater proportion of
retired member liability. Changes to the discount rate assumption could also cause the duration factorto
change. For the System, the duration factors have decreased slightly from 11.1in 2016 to 10.2 in 2020,
which suggests a maturing system. Otherfactors such as emerging experience or changesinassumptions
could alsoimpact the year-to-year change in duration.

Ratio of Net Cash Flow to Market Value of Assets and Ratio of Benefit Payments to
Contributions

Netcash flowis defined as the difference between total contributions, and benefitsand expenses made
duringthe planyear. If benefits and expenses are greaterthan contributions, a portion of eitherinvestment
returnor principal will be used to pay benefits and expenses duringthe year. A negative percentage means
adecrease inassets, whereas a positive ratio meansanincrease in assets.

For underfunded plans, itis preferable forthis ratioto be positive. This would imply thatinvestment
income is maintainedinthe trust which helps the growth in assets. Forthe System, the percentage has
ranged from 1.53 percentin 2016 to -0.75 percentin 2020. In 2020 about 0.75 percent of plan assets were
used to pay benefits. Given the low ratio of assets to liabilities and the high ratio of retiree liabilities to total
liabilities, itis preferable if this marginis significantly more than one percent which implies thatinvestment
income is notbeingused to pay benefits.

For sufficiently well-funded plans, itis appropriate fora portion of investmentincometo be used to pay
benefits. Inthis case, anegative ratio means that assets have grown to a reasonably sufficient level and can
be usedto pay benefits.

The ratio of benefit payments and expenses to contributions is closely related to the percentage of net cash
flowstothe marketvalue of assets. For underfunded plansitis preferable for contributions to exceed
benefit payments, which implies aratiolessthan 1.0. The ratio has ranged from 0.91 in 2016 to 1.05 in
2020.

Additional Risk Assessment

Additional risk assessmentis outside the scope of the annual actuarial valuation. Additio nal assessment
may include scenario tests, sensitivity tests, stochasticmodeling, stress tests and acomparison of the
present value of accrued benefits at low-risk discount rates with the actuarial accrued liability. At the
Board’s request, we conducted additional risk assessment of investment, and contribution risk through
sensitivity and stress testing the investment return assumption, future active population growth and
changesinthe wage inflation assumption. Please see Section J for additional details.
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SECTION B

FUNDING RESULTS



Table 1
Results of Actuarial Valuation as of June 30, 2020

1 Number of Members
a. Active 947
b. Inactive:
i. Eligible for deferred vested pension benefits 7
ii. Eligible for return of contributions only 17
c. Current Benefit Recipients:
i. Retirement annuities 931
ii. Disabilities -
iii. Survivor annuities* 345
d. Total 2,247
2 Covered Uncapped Payroll as of Valuation Date S 193,417,986

3 Annualized Benefit Payments Currently Being Made

a. Retirement S 138,655,045
b. Disability 1,241,550
c. Survivor* 27,053,934
d. Total S 166,950,529

4 Actuarial Liability—Annuitants
a. Current Benefit Recipients:

i. Retirement annuities S 1,866,372,561
ii. Disability annuities -
iii. Survivor annuities* 275,542,237
b. Total S 2,141,914,798

*Includes 29 alternate payees resulting from QILDROs and one retired member who is also receiving a survivor annuity.
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Table 1 (Continu

ed)

Results of Actuarial Valuation as of June 30, 2020

10

11

12

13

14

15

16

Actuarial Liability—Inactive Members

Active Members

a. Pension Benefits

b. Cost-of-Living Adjustments

c. Death Benefits

d. Disability

e. Withdrawal

f. Expenses

g. Total

Total Actuarial Liability (4 +5 + 6)

Market Value of Assets (MVA)

Unfunded Actuarial Liability Based on MVA (7 —8)
Funded Percentage Based on MVA (8 +7)
Actuarial Value of Assets (AVA)

Unfunded Actuarial Liability Based on AVA (7 —11)
Funded Percentage Based on AVA (11+7) @

Total Normal Cost

Employee Contributions

Annual Employer Normal Cost
(% uncapped payroll)

) 6,715,864
Normal Actuarial
Cost Liability

S 34,920,567 S 520,665,234

10,824,550 165,626,421
946,624 11,026,277
587,879 3,920,232

1,045,220 -

S 48,324,840 S 701,238,164

S 2,849,868,826

S 1,112,547,867

S 1,737,320,959

39.04%

S 1,121,250,607

S 1,728,618,219

39.34%

S 48,324,840

S 13,897,561

S 34,427,279
17.80%

?The funded status measure is appropriate for assessing the need for future contributions. The funded status is not
appropriate for assessing the sufficiency of plan assets to cover the estimated cost of settling the plan’s benefit
obligations.
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Table 2
Analysis of Change in Unfunded Accrued Actuarial Liability

In addition to the expected change in the unfunded accrued actuarial liability, changes in membership
demographics and fund assets have affected the valuation results. The increase in the unfunded
accrued actuarial liability (“UAAL”) of $4,341,428 was due to the following:

1 UAALat 06/30/2019 S 1,724,276,791

2 Contributions
a. Contributions due (Normal Cost plus Interest on UAAL)

i Intereston1) S 112,077,991
ii Members Contributions 14,508,095
iii Employer Normal Cost 35,869,092
iv Interest onii and iii 1,611,484
v Total Due S 164,066,662

b. Contributions paid (Actual)

i  Member Contributions S 14,508,095

ii State Agencies 144,160,000

iii Interestoniandii 5,075,534

iv Total Paid S 163,743,629

c. ExpectedIncrease in UAAL S 323,033

3 Expected UAAL at 06/30/2020 S 1,724,599,824

4 (Gains)/Losses

a. Investment Income S 8,344,155
b. Demographic (4,325,760)
c. Total S 4,018,395
5 Plan Provision Changes S -
6 Assumption Changes S -
7 Total Change in UAAL S 4,341,428
8 UAALat 06/30/2020 S 1,728,618,219
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Table 3

Analysis of Financial Gains and Losses in Unfunded Accrued

Actuarial Liability for Fiscal Year Ended June 30, 2020

Activity (Gain)/Loss % of 06/30/2019 AAL
1 Actuarial (Gain)/Loss
a. Retirements S 4,238,995 0.15%
b. Incidence of Disability - 0.00%
c. In-Service Mortality 36,926 0.00%
d. Retiree Mortality and Other (15,278,984) -0.55%
e. Salary Increases 1,179,778 0.04%
f. Terminations (1,948,971) -0.07%
g. Investment 8,344,155 0.30%
h. New Entrant Liability 4,957,524 0.18%
i. Data/Method Changes - 0.00%
j. Other 2,488,972 0.09%
k. Total Actuarial (Gain)/Loss S 4,018,395 0.14%
Plan Provision Changes S - 0.00%
Assumption Changes S - 0.00%
Contribution (Excess)/Shortfall® S 323,033 0.01%
Total Financial (Gain)/Loss S 4,341,428 0.15%

9 Represents the increasein the Unfunded Actuarial Accrued Liability due to actual contributions being
less than the Normal Cost plus interest on the beginning of year Unfunded Actuarial Accrued Liability.
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Table 4a

Baseline Projections — State Contributions Determined Under Public Act 88-0593,
Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023
Maximum Contribution Calculation: Without GOB Proceeds

Investment Return of 6.50% Each Year ($ in Millions)

Annual Normal Cost

State Contribution

Plan Actuarial Employer
Year End Number Accrued Unfunded Total Employee Normal Percent Percent Total

6/30 Active Liability Assets Liability Funded Ratio Payroll Total Cont. Cost of Pay Amount of Pay Expenses
2021 947 $2,901.33 $942.40 $1,958.93 32.48% $157.69 $48.32 $13.90 $34.42 21.83% $165.56 104.99% $177.96
2022 947 2,946.98 1,001.49 1,945.49 33.98% 156.62 46.88 13.87 33.01 21.08% 169.43 108.18% 185.39
2023 947 2,985.24 1,055.49 1,929.75 35.36% 156.55 45.06 13.77 31.29 19.99% 169.08 108.00% 193.61
2024 947 3,016.17 1,104.52 1,911.65 36.62% 156.44 43.52 13.90 29.62 18.93% 168.70 107.84% 201.56
2025 947 3,039.22 1,148.18 1,891.04 37.78% 156.58 41.83 13.95 27.88 17.81% 168.26 107.46% 209.48
2026 947 3,054.61 1,187.37 1,867.24 38.87% 156.77 40.40 14.10 26.30 16.78% 168.47 107.46% 216.91
2027 947 3,061.29 1,221.63 1,839.66 39.91% 157.20 38.64 14.05 24,59 15.64% 168.93 107.46% 224.56
2028 947 3,060.94 1,251.87 1,809.07 40.90% 157.52 37.71 13.94 23.77 15.09% 169.27 107.46% 230.86
2029 947 3,053.42 1,279.02 1,774.40 41.89% 158.61 36.92 14.02 22,90 14.44% 170.45 107.46% 237.01
2030 947 3,038.95 1,303.71 1,735.24 42.90% 159.74 36.25 14.29 21.96 13.75% 171.66 107.47% 242.59
2031 947 3,018.37 1,326.82 1,691.55 43.96% 161.10 35.90 14.40 21.50 13.35% 173.13 107.47% 247.25
2032 947 2,991.39 1,349.20 1,642.19 45.10% 162.80 35.50 14.92 20.58 12.64% 17495 107.46% 251.76
2033 947 2,958.86 1,371.85 1,587.01 46.36% 164.51 35.36 15.47 19.89 12.09% 176.79 107.46% 255.30
2034 947 2,921.34 1,395.94 1,525.40 47.78% 166.54 35.33 16.02 19.31 11.59% 178.97 107.46% 258.06
2035 947 2,879.57 1,422.76 1,456.81 49.41% 168.85 35.50 16.60 18.90 11.19% 181.45 107.46% 259.98

Normal cost rate includes administrative expenses.
State contribution based on the requirements of Public Act 88-0593, as amended by Public Act 90-0065, Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023.
Total expenses shown include benefit payments, refunds and administrative expenses.

Actuarial accrued liability and assets are measured at Plan Year End.

Total payroll is capped for members hired after December 31, 2010, as defined in Public Act 96-0889.
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Table 4a (Continued)

Baseline Projections — State Contributions Determined Under Public Act 88-0593,
Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023
Maximum Contribution Calculation: Without GOB Proceeds
Investment Return of 6.50% Each Year ($ in Millions)

Annual Normal Cost State Contribution
Plan Actuarial Employer
Year End Number Accrued Unfunded Total Employee Normal Percent Percent Total

6/30 Active Liability Assets Liability Funded Ratio Payroll Total Cont. Cost of Pay Amount of Pay Expenses
2036 947 S$2,834.13 $1,453.49 $1,380.64 51.29% $171.40 $35.76 $17.13 $18.63 10.87% $184.19 107.46% $261.16
2037 947 2,785.53 1,489.26 1,296.27 53.46% 174.12 36.09 17.69 18.40 10.57% 187.11 107.46% 261.69
2038 947 2,734.52 1,531.43 1,203.09 56.00% 177.00 36.53 18.25 18.28 10.33% 190.22 107.47% 261.41
2039 947 2,681.80 1,581.47 1,100.33 58.97% 180.13 37.02 18.79 18.23 10.12% 193.57 107.46% 260.33
2040 947 2,628.07 1,640.84 987.23 62.44% 183.48 37.59 19.32 18.27 9.96% 197.17 107.46% 258.57
2041 947 2,574.44 1,711.32 863.12 66.47% 186.93 38.30 19.86 18.44 9.86% 200.88 107.46% 255.79
2042 947 2,521.37 1,794.39 726.98 71.17% 190.64 38.96 20.38 18.58 9.75% 204.87 107.46% 252.54
2043 947 2,469.67 1,891.68 577.99 76.60% 194.45 39.71 20.91 18.80 9.67% 208.96 107.46% 248.62
2044 947 2,419.86 2,004.76 415.10 82.85% 198.42 40.43 21.44 18.99 9.57% 213.23 107.46% 244.26
2045 947 2,372.57 2,135.26 237.31 90.00% 202.54 41.20 21.97 19.23 9.49% 217.66 107.47% 239.44

Normal cost rate includes administrative expenses.

State contribution based on the requirements of Public Act 88-0593, as amended by Public Act 90-0065, Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023.
Total expenses shown include benefit payments, refunds and administrative expenses.

Actuarial accrued liability and assets are measured at Plan Year End.

Total payroll is capped for members hired after December 31, 2010, as defined in Public Act 96-0889.
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Table 4b
Baseline Projections — State Contributions Determined Under Public Act 88-0593,
Public Act 94-0002, Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023

Investment Return of 6.50% Each Year ($ in Millions)

Annual Normal Cost Required State Contribution
(a) (b) (c)=(a)-(b) (d) Minimum of (c) and (d)

Plan Actuarial Employer Without Formula

Year End Number Accrued Unfunded Funded Total Employee Normal Percent GOB Debt Maximum Rate With Required Percent  Total
6/30 Active Liability Assets Liability Ratio Payroll Total Cont. Cost of Pay Cont. Service Cont. GOB Cont. of Pay Expenses
2021 947 $2,901.33 $1,178.20 $1,723.13 40.61% $157.69 $48.32 $13.90 $34.42 21.83% $165.56 $13.84  $151.72 $148.62 $148.62  94.25% $177.96
2022 947 2,946.98 1,235.08 1,711.90 41.91% 156.62 46.88 13.87 33.01 21.08% 169.43 14.55 154.88 152.42 152.42 97.32%  185.39
2023 947 2,985.24 1,286.72 1,698.52 43.10% 156.55 45.06 13.77 31.29 19.99% 169.08 15.20 153.88 152.09 152.09 97.15% 193.61
2024 947 3,016.17 1,333.25 1,682.92 44.20% 156.44 43,52 13.90 29.62 18.93% 168.70 16.30 152.40 151.71 151.71 96.98% 201.56
2025 947 3,039.22 1,373.91 1,665.31 45.21% 156.58 41.83 13.95 27.88 17.81% 168.26 17.30 150.96 151.27 150.96 96.41%  209.48
2026 947 3,054.61 1,409.45 1,645.16 46.14% 156.77 40.40 14.10 26.30 16.78% 168.47 17.76 150.71 151.45 150.71 96.14% 216.91
2027 947 3,061.29 1,439.41 1,621.88 47.02% 157.20 38.64 14.05 24.59 15.64% 168.93 18.16 150.77 151.86 150.77 95.91% 224.56
2028 947 3,060.94 1,464.19 1,596.75 47.83% 157.52 37.71 1394 23.77 15.09% 169.27 18.99 150.28 152.17 150.28 95.40% 230.86
2029 947 3,053.42 1,484.76 1,568.66 48.63% 158.61 36.92 14.02 2290 14.44% 170.45 19.76 150.69 153.23 150.69 95.01% 237.01
2030 947 3,03895 1,501.21 1,537.74 49.40% 159.74 36.25 14.29 2196 13.75% 171.66 20.93 150.73 154.32 150.73 94.36%  242.59
2031 947 3,018.37 1,514.45 1,503.92 50.17% 161.10 35.90 14.40 21.50 13.35% 173.13 22.01 151.12 155.64 151.12 93.80% 247.25
2032 947 2,991.39 1,525.81 1,465.58 51.01% 162.80 35,50 14.92 20.58 12.64% 174.95 22.50 152.45 157.28 152.45 93.65% 251.76
2033 947 2,958.86 1,536.79 1,422.07 51.94% 164.51 35.36 1547 19.89 12.09% 176.79 22.43 154.36 158.93 154.36 93.83%  255.30
2034 947 2,921.34 1,552.95 1,368.39 53.16% 166.54 35.33 16.02 19.31 11.59% 178.97 0.00 N/A 160.89 160.89 96.61%  258.06
2035 947 2,879.57 1,571.06 1,308.51 54.56% 168.85 35,50 16.60 1890 11.19% 181.45 0.00 N/A 163.12 163.12 96.61%  259.98

Normal cost rate includes administrative expenses.

State contribution based on the requirements of Public Act 88-0593, as amended by Public Act 90-0065, Public Act 93-0002, Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023.
Total expenses shown include benefit payments, refunds and administrative expenses.

Actuarial accrued liability and assets are measured at Plan Year End.

Total payroll is capped for members hired after December 31, 2010, as defined in Public Act 96-0889.
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Table 4b (Continued)
Baseline Projections — State Contributions Determined Under Public Act 88-0593,
Public Act 94-0002, Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023

Investment Return of 6.50% Each Year ($ in Millions)

Annual Normal Cost

Required State Contribution

(a)

(b)

(c)=(a)-(b)

(d)

Minimum of (c) and (d)

Plan Actuarial Employer Without Formula

Year End Number Accrued Unfunded Funded Total Employee Normal Percent GOB Debt Maximum Rate With Required Percent Total
6/30 Active Liability Assets Liability Ratio Payroll Total Cont. Cost of Pay Cont. Service Cont. GOB Cont. of Pay Expenses
2036 947 $2,834.13 $1,592.23 $1,241.90 56.18% $171.40 $35.76 $17.13 $18.63 10.87% $184.19 $0.00 N/A $165.58 $165.58  96.61% $261.16
2037 947 2,785.53 1,617.51 1,168.02 58.07% 174.12 36.09 17.69 18.40 10.57% 187.11 0.00 N/A 168.21 168.21  96.61% 261.69
2038 947 2,734.52 1,648.18 1,086.34 60.27% 177.00 36.53 18.25 18.28 10.33%  190.22 0.00 N/A 171.00 171.00 96.61% 261.41
2039 947 2,681.80 1,685.63 996.17 62.85% 180.13 37.02 18.79 18.23 10.12% 193.57 0.00 N/A 174.02 174.02  96.61% 260.33
2040 947 2,628.07 1,731.22 896.85 65.87% 183.48 37.59 19.32 18.27 9.96%  197.17 0.00 N/A 177.26 177.26  96.61%  258.57
2041 947 2,574.44 1,786.63 787.81 69.40% 186.93 38.30 19.86 18.44 9.86%  200.88 0.00 N/A 180.59 180.59  96.61%  255.79
2042 947 2,521.37 1,853.24 668.13 73.50% 190.64 38.96 20.38 18.58 9.75%  204.87 0.00 N/A 184.17 184.17 96.61%  252.54
2043 947 2,469.67 1,932.57 537.10 78.25% 194.45 39.71 20.91 18.80 9.67%  208.96 0.00 N/A 187.85 187.85 96.61% 248.62
2044 947 2,419.86 2,026.07 393.79 83.73% 198.42 40.43 2144 18.99 9.57%  213.23 0.00 N/A 191.69 191.69 96.61% 244.26
2045 947 2,372.57 2,135.27 237.30 90.00% 202.54 41.20 2197 19.23 9.49%  217.66 0.00 N/A 195.67 195.67 96.61% 239.44

Normal cost rate includes administrative expenses.

State contribution based on the requirements of Public Act 88-0593, as amended by Public Act 90-0065, Public Act 93-0002, Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023.

Total expenses shown include benefit payments, refunds and administrative expenses.

Actuarial accrued liability and assets are measured at Plan Year End.

Total payroll is capped for members hired after December 31, 2010, as defined in Public Act 96-0889.
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Table 4c

Baseline Projections — State Contributions Determined Under Public Act 88-0593,
Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023
Maximum Contribution Calculation: Without GOB Proceeds
Investment Return of 6.50% Each Year
Phase-In of Deferred Investment Gains and Losses Recognized in the

Projected Actuarial Value of Assets (S in Millions)

Annual Normal Cost

State Contribution

Plan Actuarial Employer
Year End Number Accrued Unfunded Total Employee Normal Percent Percent Total

6/30 Active Liability Assets Liability Funded Ratio Payroll Total Cont. Cost of Pay Amount of Pay Expenses
2021 947  $2,901.33 S 944,93 $1,956.40 32.57% $157.69 $48.32 $13.90 $34.42 21.83% $165.56  104.99% $177.96
2022 947 2,946.98 1,001.17 1,945.81 33.97% 156.62 46.88 13.87 33.01 21.08% 170.02 108.56% 185.39
2023 947 2,985.24 1,051.38 1,933.86 35.22% 156.55 45.06 13.77 31.29 19.99% 169.67 108.38% 193.61
2024 947 3,016.17 1,097.15 1,919.02 36.38% 156.44 43.52 13.90 29.62 18.93% 169.29 108.21% 201.56
2025 947 3,039.22 1,140.93 1,898.29 37.54% 156.58 41.83 13.95 27.88 17.81% 168.86 107.84% 209.48
2026 947 3,054.61 1,180.27 1,874.34 38.64% 156.77 40.40 14.10 26.30 16.78% 169.07 107.85% 216.91
2027 947 3,061.29 1,214.68 1,846.61 39.68% 157.20 38.64 14.05 24.59 15.64% 169.53 107.84% 224.56
2028 947 3,060.94 1,245.08 1,815.86 40.68% 157.52 37.71 13.94 23.77 15.09% 169.87 107.84% 230.86
2029 947 3,053.42 1,272.41 1,781.01 41.67% 158.61 36.92 14.02 22.90 14.44% 171.05 107.84% 237.01
2030 947 3,038.95 1,297.29 1,741.66 42.69% 159.74 36.25 14.29 21.96 13.75% 172.26 107.84% 242.59
2031 947 3,018.37 1,320.61 1,697.76 43.75% 161.10 35.90 14.40 21.50 13.35% 173.73 107.84% 247.25
2032 947 2,991.39 1,343.23 1,648.16 44.90% 162.80 35.50 14.92 20.58 12.64% 175.57 107.84% 251.76
2033 947 2,958.86 1,366.13 1,592.73 46.17% 164.51 35.36 15.47 19.89 12.09% 177.41 107.83% 255.30
2034 947 2,921.34 1,390.50 1,530.84 47.60% 166.54 35.33 16.02 19.31 11.59% 179.60 107.84% 258.06
2035 947 2,879.57 1,417.63 1,461.94 49.23% 168.85 35.50 16.60 1890 11.19% 182.09 107.84% 259.98

Normal cost rate includes administrative expenses.

State contribution based on the requirements of Public Act 88-0593, as amended by Public Act 90-0065, Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023.

Total expenses shown include benefit payments, refunds and administrative expenses.
Actuarial accrued liability and assets are measured at Plan Year End.
Total payroll is capped for members hired after December 31, 2010, as defined in Public Act 96-0889.
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Table 4c (Continued)

Baseline Projections — State Contributions Determined Under Public Act 88-0593,
Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023
Maximum Contribution Calculation: Without GOB Proceeds
Investment Return of 6.50% Each Year
Phase-In of Deferred Investment Gains and Losses Recognized in the

Projected Actuarial Value of Assets (S in Millions)

Annual Normal Cost State Contribution
Plan Actuarial Employer
Year End Number Accrued Unfunded Total Employee Normal Percent Percent Total

6/30 Active Liability Assets Liability Funded Ratio Payroll Total Cont. Cost of Pay Amount of Pay Expenses
2036 947  $2,834.13 $1,448.70 $1,385.43 51.12% $171.40 $35.76 $17.13 $18.63 10.87% $184.84 107.84% $261.16
2037 947 2,785.53 1,484.84 1,300.69 53.31% 174.12 36.09 17.69 18.40 10.57% 187.77 107.84% 261.69
2038 947 2,734.52 1,527.41 1,207.11 55.86% 177.00 36.53 18.25 18.28 10.33% 190.89 107.85% 261.41
2039 947 2,681.80 1,577.89 1,103.91 58.84% 180.13 37.02 18.79 18.23 10.12% 194.25 107.84% 260.33
2040 947 2,628.07 1,637.75 990.32 62.32% 183.48 37.59 19.32 18.27 9.96% 197.87 107.84% 258.57
2041 947 2,574.44 1,708.75 865.69 66.37% 186.93 38.30 19.86 18.44 9.86% 201.59 107.84% 255.79
2042 947 2,521.37 1,792.40 728.97 71.09% 190.64 38.96 20.38 18.58 9.75% 205.59 107.84% 252.54
2043 947 2,469.67 1,890.32 579.35 76.54% 194.45 39.71 20.91 18.80 9.67% 209.70 107.83% 248.62
2044 947 2,419.86 2,004.08 415.78 82.82% 198.42 40.43 21.44 18.99 9.57% 213.99 107.85% 244.26
2045 947 2,372.57 2,135.34 237.23 90.00% 202.54 41.20 21.97 19.23 9.49% 218.43 107.85% 239.44

Normal cost rate includes administrative expenses.

State contribution based on the requirements of Public Act 88-0593, as amended by Public Act 90-0065, Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023.
Total expenses shown include benefit payments, refunds and administrative expenses.

Actuarial accrued liability and assets are measured at Plan Year End.

Total payroll is capped for members hired after December 31, 2010, as defined in Public Act 96-0889.
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Table 4d

Baseline Projections — State Contributions Determined Under Public Act 88-0593,

Public Act 94-0002, Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023
Investment Return of 6.50% Each Year

Phase-In of Deferred Investment Gains and Losses Recognized in the
Projected Actuarial Value of Assets (S in Millions)

Annual Normal Cost

Required State Contribution

(a) (b) (c)=(a)-(b) (d) Minimum of (c) and (d)

Plan Actuarial Employer Without Formula

Year End Number Accrued Unfunded Funded Total Employee Normal Percent GOB Debt Maximum Rate With  Required Percent Total
6/30 Active Liability Assets Liability Ratio Payroll Total Cont. Cost of Pay Cont. Service Cont. GOB Cont. of Pay Expenses
2021 947 $2,901.33 $1,182.06 $1,719.27 40.74% $157.69 $48.32 $13.90 $34.42 21.83% $165.56 $13.84 $151.72 $148.62 $148.62 94.25% $177.96
2022 947 2,946.98 1,234.58 1,712.40 41.89% 156.62 46.88 13.87 33.01 21.08% 170.02 14.55 155.47 152.42 152.42 97.32% 185.39
2023 947 2,985.24 1,280.10 1,705.14 42.88% 156.55 45.06 13.77 31.29 19.99% 169.67 15.20 154.47 151.65 151.65 96.87% 193.61
2024 947 3,016.17 1,321.67 1,694.50 43.82% 156.44 43.52 13.90 29.62 18.93% 169.29 16.30 152.99 151.80 151.80 97.04% 201.56
2025 947 3,039.22 1,362.19 1,677.03 44.82% 156.58 41.83 13.95 27.88 17.81% 168.86 17.31 151.55 152.07 151.55 96.79% 209.48
2026 947 3,054.61 1,397.57 1,657.04 45.75% 156.77 40.40 14.10 26.30 16.78% 169.07 17.76 151.31 152.81 151.31 96.52% 216.91
2027 947 3,061.29 1,427.37 1,633.92 46.63% 157.20 38.64 14.05 24.59 15.64% 169.53 18.17 151.36 153.23 151.36 96.29% 224.56
2028 947 3,060.94 1,451.99 1,608.95 47.44% 157.52 37.71 13.94 23.77 15.09% 169.87 19.00 150.87 153.54 150.87 95.78% 230.86
2029 947 3,053.42 1,472.38 1,581.04 48.22% 158.61 36.92 14.02 2290 14.44% 171.05 19.76 151.29 154.61 151.29 95.39% 237.01
2030 947 3,038.95 1,488.66 1,550.29 48.99% 159.74  36.25 14.29 21.96 13.75% 172.26 20.93 151.33 155.70 151.33 94.74% 242.59
2031 947 3,018.37 1,501.71 1,516.66 49.75% 161.10 35.90 14.40 21.50 13.35% 173.73 22.00 151.73 157.03 151.73 94.18% 247.25
2032 947 2,991.39 1,512.88 1,478.51 50.57% 162.80 35.50 14.92 20.58 12.64% 175.57 22.50 153.07 158.69 153.07 94.02% 251.76
2033 947 2,958.86 1,523.66 1,435.20 51.49% 164.51 35.36 15.47 19.89 12.09% 177.41 22.43 154.98 160.35 154.98 94.21% 255.30
2034 947 2,921.34 1,540.45 1,380.89 52.73% 166.54 35.33 16.02 19.31 11.59% 179.60 - N/A 162.33 162.33  97.47% 258.06
2035 947 2,879.57 1,559.26 1,320.31 54.15% 168.85  35.50 16.60 18.90 11.19% 182.09 - N/A 164.58 164.58 97.47% 259.98

Normal cost rate includes administrative expenses.

State contribution based on the requirements of Public Act 88-0593, as amended by Public Act 90-0065, Public Act 93-0002, Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023.

Total expenses shown include benefit payments, refunds and administrative expenses.

Actuarial accrued liability and assets are measured at Plan Year End.

Total payroll is capped for members hired after December 31, 2010, as defined in Public Act 96-0889.
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Table 4d (Continued)

Baseline Projections — State Contributions Determined Under Public Act 88-0593,
Public Act 94-0002, Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023
Investment Return of 6.50% Each Year
Phase-In of Deferred Investment Gains and Losses Recognized in the
Projected Actuarial Value of Assets (S in Millions)

Annual Normal Cost Required State Contribution
(a) (b) (c)=(a)-(b) (d) Minimum of (c) and (d)

Plan Actuarial Employer Without Formula

Year End Number Accrued Unfunded Funded Total Employee Normal Percent GOB Debt Maximum Rate With  Required Percent Total
6/30 Active Liability Assets Liability Ratio Payroll Total Cont. Cost of Pay Cont. Service Cont. GOB Cont. of Pay Expenses
2036 947 $2,834.13 $1,581.19 $1,252.94 55.79% $171.40 $35.76 $17.13 $18.63 10.87% $184.84 $0.00 N/A $167.07 $167.07 97.47% $261.16
2037 947 2,785.53 1,607.31 1,178.22 57.70% 174.12 36.09 17.69 18.40 10.57% 187.77 0.00 N/A 169.72 169.72  97.47%  261.69
2038 947 2,734.52 1,638.90 1,095.62 59.93% 177.00 36.53 18.25 18.28 10.33% 190.89 0.00 N/A 172.53 172.53  97.47% 261.41
2039 947 2,681.80 1,677.36 1,004.44 62.55% 180.13 37.02 18.79 18.23 10.12% 194.25 0.00 N/A 175.58 175.58 97.47%  260.33
2040 947 2,628.07 1,724.05 904.02 65.60% 183.48 37.59 19.32 18.27 9.96%  197.87 0.00 N/A 178.84 178.84  97.47%  258.57
2041 947 2,574.44 1,780.66 793.78 69.17% 186.93 38.30 19.86 18.44 9.86%  201.59 0.00 N/A 182.21 182.21  97.47%  255.79
2042 947 2,521.37 1,848.59 672.78 73.32% 190.64 38.96 20.38 18.58 9.75%  205.59 0.00 N/A 185.83 185.83  97.47%  252.54
2043 947 2,469.67 1,929.35 540.32 78.12% 194.45 39.71 20.91 18.80 9.67%  209.70 0.00 N/A 189.54 189.54  97.47%  248.62
2044 947 2,419.86 2,024.42 395.44 83.66% 198.42 40.43 21.44 18.99 9.57% 213.99 0.00 N/A 193.41 193.41 97.47%  244.26
2045 947 2,372.57 2,135.32 237.25 90.00% 202.54 41.20 21.97 19.23  9.49%  218.43 0.00 N/A 197.43 197.43  97.47% 239.44

Normal cost rate includes administrative expenses.

State contribution based on the requirements of Public Act 88-0593, as amended by Public Act 90-0065, Public Act 93-0002, Public Act 94-0004, Public Act 96-0043 and Public Act 100-0023.
Total expenses shown include benefit payments, refunds and administrative expenses.

Actuarial accrued liability and assets are measured at Plan Year End.

Total payroll is capped for members hired after December 31, 2010, as defined in Public Act 96-0889.
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SECTION C

FUND ASSETS



Table 5
Statement of Fiduciary Net Position

for Years Ended June 30, 2020 and 2019

2020 2019
Assets
Cash S 35,935,079 27,068,352
Receivables:
Contributions:
Participants S 46,283 4,565
Employer - GRF Fund - 5,852,874
Other accounts 128,725 197,710
S 175,008 6,055,149
Investments - held in the Illinois State Board of
Investment Commingled Fund at fair value S 1,076,553,749 1,040,123,694
Securities lending collateral with State Treasurer 7,574,000 5,630,000
Capital assets, net of accumulated
depreciation S 124,693 101,934
Total Assets S 1,120,362,529 1,078,979,129
Liabilities
Benefits payable S - 335
Refunds payable 63,264 47,913
Administrative expenses payable 177,398 197,130
Participants' deferred service credit accounts - -
Due to the State of lllinois - -
Securities lending collateral with State Treasurer 7,574,000 5,630,000
Total Liabilities S 7,814,662 5,875,378
Net assets held in trust for pension benefits S 1,112,547,867 1,073,103,751

Assets were updated subsequent to the delivery of the actuarialvaluation reportwhich was presented to the Board
on October 30, 2020. The updates did not significantly impactthe certified contribution rate which was approved by
the Board on October 30, 2020.The assetupdate increased investments from $1,076,553,749 to $1,076,891,158. This

change increased the market value of assets atJune 30, 2020, from $1,112,547,867 to $1,112,885,276.
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Table 6
Statement of Changes in Fiduciary Net Position

for Years Ended June 30, 2020 and 2019

2020 2019
Additions:
Contributions:
Participants 14,508,095 14,610,446
Employing state agencies and appropriations 144,160,000 140,518,962
Total Contributions revenue 158,668,095 155,129,408
Investments income:
Net investments income 10,493,845 15,334,649
Interest earned on cash balances 359,960 463,878
Net appreciation in fair value of investments 36,936,210 48,942,209
Total Investments income 47,790,015 64,740,736
Other:
Miscellaneous - -
Total Investments income - -
Total Additions 206,458,110 219,870,144
Deductions:
Benefits:
Retirement annuities 138,594,614 131,239,931
Survivors' annuities 26,949,769 26,021,895
Temporary Disability benefits - 88,143
Lump-sum benefits - -
Total Benefits 165,544,383 157,349,969
Refunds 437,766 990,688
Administrative 1,031,845 910,537
Total Deductions 167,013,994 159,251,194
Net increase 39,444,116 60,618,950
Net assets held in trust for pension benefits:
Beginning of year 1,073,103,751 1,012,484,801
End of year 1,112,547,867 1,073,103,751

Assets were updated subsequent to the delivery of the actuarial valuation reportwhich was presented to the Board
on October 30, 2020. The updates did not significantly impactthe certified contribution rate which was approved by
the Board on October 30, 2020.The assetupdate increased the net appreciationin fair valueofinvestments from
$36,936,210t0 $37,273,619.This change increased the market value of assets atJune 30, 2020, from $1,112,547,867

to $1,112,885,276.
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Table 7
Development of the Actuarial Value of Assets — Actual Assets

Year Ending June 30 2020 2021 2022 2023 2024
Beginning of Year:
(1) Market Value of Assets 1,073,103,751
(2) Actuarial Value of Assets 1,068,739,561
End of Year:
(3) Market Value of Assets 1,112,547,867
(4) Contributions and Disbursements
(4a) Actual State Contribution Amount 144,160,000
(4b) Employee Contribution Amount 14,508,095
(4c) Benefit Payouts & Refunds (165,982,149)
(4d) Administrative Expenses (1,031,845)
(4e) Net of Contributions and Disbursements (8,345,899)
(5) Total Investment Income
=(3)-(1)-(4e) 47,790,015
(6) Projected Rate of Return 6.50%
(7) Projected Investment Income
=(1)x(6)+([1+(6)]7.5-1)x(4e) 69,484,772
(8) Investment Income in
Excess of Projected Income (21,694,757)
(9) Excess Investment Income Recognized
This Year (5-year recognition)
(9a) From This Year (4,338,951)
(9b) From One Year Ago (693,030) S (4,338,951)
(9¢) From Two Years Ago 1,270,724 (693,030) S (4,338,951)
(9d) From Three Years Ago 8,190,708 1,270,724 (693,030) $ (4,338,951)
(9e) From Four Years Ago (13,057,278) 8,190,709 1,270,722 (693,029) $ (4,338,953)
(9f) Total Recognized Investment Gain (8,627,827) 4,429,452 (3,761,259) (5,031,980) (4,338,953)
(10) Change in Actuarial Value of Assets
=(4e)+(7)+(9f) 52,511,046
End of Year:
(3) Market Value of Assets 1,112,547,867
(11) Actuarial Value of Assets
=(2)+(10) 1,121,250,607
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Table 8
Development of the Actuarial Value of Assets — Hypothetical Assets

Year Ending June 30 2020 2021 2022 2023 2024
Beginning of Year:
(1) Hypothetical Value of Assets S 829,320,440
(2) Hypothetical Actuarial Value of Assets 825,884,276
End of Year:
(3) Hypothetical Value of Assets 876,166,238
(4) Contributions and Disbursements
(4a) State Contribution Amount® 162,069,660
(4b) Employee Contribution Amount 14,508,095
(4c) Benefit Payouts & Refunds (165,982,149)
(4d) Administrative Expenses (1,031,845)
(4e) Net of Contributions and Disbursements 9,563,761
(5) Total Investment Income®
=(3)-(1)-(4e) 37,282,037
(6) Projected Rate of Return 6.50%
(7) Projected Investment Income
=(1)x(6)+([1+(6)]*.5-1)x(4e) 54,211,758
(8) Investment Income in
Excess of Projected Income (16,929,721)
(9) Excess Investment Income Recognized
This Year (5-year recognition)
(9a) From This Year S (3,385,944)
(9b) From One Year Ago (525,646) S (3,385,944)
(9¢) From Two Years Ago 945,061 (525,646) $ (3,385,944)
(9d) From Three Years Ago 5,974,936 945,061 (525,646) $ (3,385,944)
(9e) From Four Years Ago (9,246,308) 5,974,935 945,061 (525,644) $ (3,385,945)
(9f) Total Recognized Investment Gain (6,237,901) 3,008,406 (2,966,529) (3,911,588) (3,385,945)
(10) Change in Hypothetical Actuarial Value of Assets
=(4e)+(7)+(9f) $ 57,537,618
End of Year:
(3) Hypothetical Market Value of Assets S 876,166,238
(11) Hypothetical Actuarial Value of Assets
=(2)+(10) $ 883,421,894

% Represents FY 2020 no POB basic contribution. This amount was determined as part of the June 30, 2018 valuation and is based upon the hypothetical asset
value which assumes no infusion from the proceeds of the GOB sale that were deposited July 1, 2003.

b Investment income assumes hypothetical value of assets earns the Fund's actual rate of return for fiscal year 2020 of 4.47 percent.

GRS

Judges’ Retirement System of Illinois
Actuarial Valuation as of June 30, 2020

33



SECTIOND

PARTICIPANT DATA



Table 9
Active Age and Service Distribution as of June 30, 2020

Age Years of Service Percentage
Group 0-1 1-4 5-9 10-14 15-19 20-24 25-29 30-34 35&Up Total of Total

Under 20

20-24

25-29

30-34 1 1 0.1%

35-39 5 17 1 23 2.4%

40-44 8 33 aq 1 46 4.9%

45-49 8 53 37 9 107 11.3%

50-54 8 45 49 32 13 1 148 15.6%

55-59 4 38 63 58 30 3 196 20.7%

60-64 3 29 54 40 33 16 8 1 184 19.4%

65-69 2 9 25 27 28 13 7 7 2 120 12.7%
70 & Over 1 7 18 16 21 14 15 11 19 122 12.9%

Total 40 231 251 183 125 a7 30 19 21 947 100.0%

Percentage of
Total 4.2% 24.4% 26.5% 19.3% 13.2% 5.0% 3.2% 2.0% 2.2% 100%

Based on data received from the System, of the 947 active members, 185 were classified as “Single,” 714 classified as “Married” and 48 were classified as “Unknown.”
We assume 80 percent are married and elect survivor benefits when they retire.
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Table 10
Retirees and Beneficiaries by Type of Benefit Being Paid as of June 30, 2020

Monthly Annual Average
Type of Benefit Being Paid Count* Payment Payment Annual Payment
Retirement Annuity 931 S 11,554,587.08 S 138,655,045 S 148,931.31
QILDRO 29 103,462.50 S 1,241,550 42,812.07
Survivor's Annuity 316 2,254,494.50 S 27,053,934 85,613.72
Total 1,276 S 13,912,544.08 S 166,950,529 $ 130,838.97
*Counts include one retired member who also has a survivor annuity.
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Actuarial Methods and Assumptions
(Most Adopted Effective with the June 30, 2019

Actuarial Valuation)

Actuarial Cost Method as Mandated by 40 ILCS 5/18-131, Adopted
June 30, 1989

The projected unit credit normal cost method is used. Under this method, the projected pension at
retirement age is first calculated and the present value at the individual member's current or attained age
is determined. The normal cost for the member for the current year is equal to actuarial present value
divided by the member's projected service at retirement. The normal cost for the plan for the year is the
sum of the individual normal costs.

The actuarial liability at any pointin time is the present value of the projected pensions at that time less
the value of future normal costs.

For ancillary benefitsfor active members, in particular death and survivor benefits, termination benefits,
and the postretirement increases, the same procedure as outlined above is followed.

Estimated annual administrative expensesare added to the normal cost.

For actuarial valuation purposes, as well as projection purposes, an actuarial value of assets is used.

Most Actuarial Assumptions Adopted June 30, 2019

Actuarial assumptions are set by the Board of Trustees. Additional information regarding the rationale for
the assumptions may be found in the experience study of the Judges’ Retirement System for the three-
year period ending June 30, 2018. Allactuarial assumptions are expectations of future experience, not
market measures.

Mortality
Post-Retirement Mortality

Pub-2010 Above-Median Income General Healthy Retiree Mortality tables, sex distinct, with scaling
factors of 102 percent for males and 98 percent for females, and the MP-2018 two-dimensional
generational mortality improvement scale. This assumption provides a margin for future mortality
improvements.

Pre-Retirement Mortality, including terminated vested members prior to attaining age 50

Pub-2010 Above-Median Income General Employee Mortality tables, sex distinct, with scaling factors of
99 percent for males and females, and the MP-2018 two-dimensional generational mortality
improvement scale. This assumption provides a margin for future mortality improvements.

Future mortality improvements are reflected by projecting the base mortality tables forward from the
year 2010 using the MP-2018 projection scale.
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Actuarial Methods and Assumptions
(Most Adopted Effective with the June 30, 2019

Actuarial Valuation)

Interest
6.50 percent per year, compounded annually, net of investment expenses.
General Inflation

2.25 percent per year, compounded annually.

This assumption serves as the basis for the determination of Tier 2 pay cap growth and annual increases
that are equal to the lesser of 3.0 percent or the annual change in the Consumer Price Index-U during the
preceding 12-month calendar year.

Marriage Assumption

80.0 percent of active and retired participants are assumed to be married.

Termination

Illustrative rates of withdrawal from the plan are as follows:

Age Based Withdrawal

Age Male Female
30 0.0129 0.0162
35 0.0124 0.0162
40 0.0108 0.0162
45 0.0095 0.0162
50 0.0083 0.0158
55 0.0071 0.0092
60 0.0059 0.0074
65 0.0047 0.0057

Itis assumed that terminated employeeswill not be rehired. The rates apply only to employees who have
not fulfilled the service requirement necessary for retirement at any given age.

Salary Increases

A salary increase assumption of 2.50 percent per year, compounded annually, was used. This 2.50
percent salary increase assumption includes an inflation component of 2.25 percent per year, and a
productivity/merit/promotion component of 0.25 percent.

Disability

No assumption for disability.
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Actuarial Methods and Assumptions
(Most Adopted Effective with the June 30, 2019

Actuarial Valuation)

Load for Inactive Members Eligible for Deferred Vested Pension Benefits

Deferred vested liabilityis increased by 10 percent to account for increases in final average salary due to
participation in a reciprocal system.

Employee Contribution Election

For purposes of the actuarial valuation, itis assumed that all judges elect to contribute only on increases
in salary when they become eligible for this provision.

Population Projection

For purposes of determining annual appropriation as a percent of total covered payroll, the size of the
active group is assumed to remain level at the number of actives as of the actuarial valuation date. New
entrants are assumed to enter with an average age and average pay as disclosed below. The new entrant
profile is based on the averages for all current active members. The average increase in uncapped payroll
for the projection period is 2.50 percent per year. The average increase in capped payroll for the
projection period is 2.25 percent per year.

New Entrant Profile

Uncapped
Salary
Under 20
20-24
25-29
30-34 24 S 5,209,670 2,991,127
35-39 102 21,029,686 12,712,291
40-44 200 40,750,650 24,926,060
45-49 221 45,137,344 27,543,296
50-54 159 32,337,887 19,816,218
55-59 126 25,611,915 15,703,418
60-64 53 10,803,609 6,605,406
65-69 4 818,924 498,521
70 & Over

Total S 181,699,685
Avg. Salary S 204,387

Avg. Age
Percent Male

110,796,337

124,630

47.44
66.03%
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Actuarial Methods and Assumptions
(Most Adopted Effective with the June 30, 2019

Actuarial Valuation)

Retirement

Employees are assumed to retire in accordance with the rates shown below. The rates apply only to
employeeswho have fulfilled the service requirement necessary for retirement at any given age.

Retirement Rates

Age Males & Females
60 9.00%
61-65 11.00%
66-70 12.00%
70-74 13.00%
75-79 14.00%
80+ 100.00%

Early Retirement Rates

Male Female
55 5.50% 8.50%
56 5.50% 8.50%
57 5.50% 8.50%
58 5.50% 8.50%
59 5.50% 8.50%

Assets
Assets available for benefits are determined as described on page 43. The asset valuation method is
prescribed by statute, and does not appear to allow a corridor; therefore, a corridor has not been

established.

Expenses

As estimated and advised by JRS staff, based on current expensesand expectedto increase in relation to
the projected capped payroll. Expenses are included in the service cost.

Spouse's Age

The female spouse is assumed to be four years younger than the male spouse.
Decrement Timing

All decrements are assumed to occur beginning of year.

Decrement Relativity

Decrement rates are used directly from the experience study, without adjustment for multiple decrement
table effects.
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Actuarial Methods and Assumptions
(Most Adopted Effective with the June 30, 2019

Actuarial Valuation)

Decrement Operation
Turnover decrements do not operate after member reaches retirement eligibility.
Eligibility Testing

Eligibility for benefitsis determined based upon the age nearest birthday and service on the date the
decrement is assumed to occur.

415(b) and 401(a)(17) Limits
No explicitassumption is made with respect to these items.
Assumptions as a result of Public Act 96-0889 —Tier 2 Assumptions

Members hired after December 31, 2010, are assumed to make contributions on salary up to the final
average compensation cap in a given year until this plan provision or administrative procedure is clarified.
State contributions, expressed as a percentage of pay, are calculated based upon capped pay.

Retirement rates for Tier 2 members to account for the change in retirement age as follows:

Retirement Rates for Tier Two Members

Age Male & Female

67 30.00%
68-69 12.00%

70 13.00%

71 10.00%

72 11.00%

73 12.00%

74 13.00%
75-79 14.00%

80 100.00%

Early Retirement Rates for Tier Two Members

Age Males and Females
62 11.00%
63 12.00%
64 13.00%
65 14.00%
66 14.00%
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Actuarial Methods and Assumptions
(Most Adopted Effective with the June 30, 2019

Actuarial Valuation)

[llustrative rates of withdrawal from the plan for Tier 2 members are as follows:

Age Based Withdrawal for Tier Two Members

Age
30
35
40
45
50
55
60
65

\E[)
0.0175
0.0172
0.0157
0.0148
0.0139
0.0124
0.0124
0.0124

Female
0.0150
0.0145
0.0129
0.0129
0.0129
0.0113
0.0095
0.0078
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Projection Methodology and Appropriation Requirements
Under P.A. 93-0002, P.A. 94-0004, P.A. 96-0043

and P.A. 100-0023

State Contributions under P.A. 93-0002

In general, for each year during the life of the GOB program, the state contributions to the System are
to be calculated as follows:

1. Calculation of the contribution maximum

a. Aprojection of contributions will be made from the valuation date to June 30, 2045. Such
projection will be based on hypothetical asset values determined using the following
assumptions:

i) That the System had received no portion of the general obligation bond proceeds in excess
of the scheduled contributions for the remainder of fiscal 2003 and for the entirety of
2004;

ii) That hypothetical state contributions had been made each fiscal year from 2005 through
the valuation date, based on the funding process in place priorto P.A. 93-0002 (without
regard to prior state minimum requirements);

iii) That the actual amounts of member contributions and the actual cash outflows (benefit
payments, refunds and administrative expenses) for each year prior to the valuation date
were realized; and

iv) That the hypothetical fund earned returns in each prior fiscal year equal to the rate of total
return actually earned by the retirement fund in that year.

b. The hypothetical asset values developedin a., above, will not exceed the actual assets of the
fund.

c. A projection of maximum contributions for each year of the GOB program will be performed
each year, by reducing the contributions produced in a., above, by the respective amount of
debt service allocated to the System for each year.

2. Calculation of the contribution with GOB proceeds

a. The basic projection of State contributions from the valuation date through June 30, 2045, will
be made, taking into account all assets of the System, including the GOB proceeds.

b. State contribution rates (expressedas a percentage of covered pay), in the pattern required by
the funding sections of the statutes, are calculated.

c. Inthose projections, the dollars of state contributions which are added to assets each year
during the GOB program are limited by the contribution maximum. Because the bonds are to
be liquidated by the end of fiscal 2033, there is no contribution maximum thereafter.
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Projection Methodology and Appropriation Requirements

Under P.A. 93-0002, P.A. 94-0004, P.A. 96-0043
and P.A. 100-0023

State Contributions Under P.A. 94-0004

The followingis an excerpt from the Illinois Compiled statutes 40 ILCS 5/18-131:

(c)

Notwithstanding any other provision of this Article, the total required State contribution for
fiscal year 2006 is $29,189,400.

Notwithstanding any other provision of this Article, the total required State contribution for
fiscal year 2007 is $35,236,800.

For each State fiscal year 2008 through 2010, the State contribution to the System, as a
percentage of the applicable employee payroll, shall be increased in equal annual increments
from the required State contribution for State fiscal year 2007, so that by State fiscal year 2011,
the State is contributing at a rate otherwise required under this Section.

State Contributions Under P.A. 96-0043

The followingis an excerpt from the lllinois Compiled statutes 40 ILCS 5/18-131:

(d)

For purposes of determining the required State contribution to the System, the value of the
System's assets shall be equal to the actuarial value of the System's assets, which shall be
calculated as follows:

As of June 30, 2008, the actuarial value of the System's assets shall be equal to the market
value of the assets as of that date. In determining the actuarial value of the System's assets for
fiscal years after June 30, 2008, any actuarial gains or lossesfrom investment return incurred in
a fiscal year shall be recognized in equal annual amounts over the five-year period following
that fiscal year.

For purposes of determining the required State contribution to the System for a particular
year, the actuarial value of assets shall be assumed to earn a rate of return equal to the
System's actuarially assumed rate of return.

State Contributions Under P.A. 100-0023

Public Act (“P.A.”) 100-0023, effectiveluly6, 2017, modified the State’s funding policy to include
smoothing State contribution rate increases or decreases due to changes in actuarial assumptions,
including investment return assumptions, over a five-yearperiod in equal annual amounts beginningin
fiscal year 2018. In addition, changes in actuarial or investment assumptions that increased or
decreased the State contribution rate in fiscal years 2014 through 2017 are to be smoothed over a
five-yearperiod in equal annual amounts, applying only to the portion of the five-yearphase-in that is
applicable to fiscal years on and after 2018.

G R S Judges’ Retirement System of Illinois 43
Actuarial Valuation as of June 30, 2020



Projection Methodology and Appropriation Requirements Under P.A. 93-0002
P.A. 94-0004, P.A. 96-0043 and P.A. 100-0023

Phase-in of the Financial Impact of Assumption Changes

Following isa table with the recognition schedule for the phase-in of actuarial assumption changes required under Public Act 100-0023. The
followingactuarial assumption changes were made:

Beginning with the June 30, 2013, actuarial valuation, there were changes to the economic and demographic assumptions.
Beginning with the June 30, 2016, actuarial valuation, there were changes to the economic and demographic assumptions.
Beginning with the June 30, 2018, actuarial valuation, there were changes to the economic assumptions.

Beginning with the June 30, 2019, actuarial valuation, there were changes to the economic and demographic assumptions.

A wnNpe

Valuation Year Ending June 30, 2014 2015 2016 2017 2018 2019 2021

Applicable Fiscal Year Ending June 30, pLox ) 2017 pLokk:] 2019 2020 2021 2023
Sin Millions
After Impact of GOB Proceeds

Contribution Before Assumption Change
(1) Contribution Dollar $ 127.624 S - S - $ 132.782 S - $ 143.976 S 149.827 S -
(2) Contribution Rate 76.115% 0.000% 0.000% 82.414% 0.000% 91.511% 94.872% 0.000%

Contribution After Assumption Change

(3) Contribution Dollar $ 133982 S - S - $ 146.767 S - S 145.223 S 146.667 S -
(4) Contribution Rate 79.961% 0.000% 0.000% 91.395% 0.000% 92.528% 93.009% 0.000%
(5) Assumption Change Impact as a Percentage

of Capped Payroll [(4) - (2)] 3.846% 0.000% 0.000% 8.981% 0.000% 1.017%  -1.863% 0.000%

(6) Assumption Change Impact Recognized
This Year (5-year Recognition)

(6a) From This Year 0.769%  0.000%  0.000%  1.796%  0.000%  0.203%  -0.373%  0.000%

(6b) From One Year Ago 0.000%  0.769%  0.000%  0.000%  1.796%  0.000%  0.203% -0.373%  0.000%

(6¢) From Two Years Ago 0.000%  0.000%  0.769%  0.000%  0.000%  1.796%  0.000%  0.203%  -0.373%  0.000%

(6d) From Three Years Ago 0.000% 0.000% 0.000% 0.769% 0.000% 0.000% 1.796% 0.000% 0.203% -0.373% 0.000%

(6e) From Four Years Ago 0.000%  0.000% __ 0.000% __ 0.000% _ 0.770% __ 0.000% _ 0.000%  1.797% __ 0.000% _ 0.205% _ -0.371%

(6f) Total Recognized Assumption Change Impact 0.769%  0.769%  0.769%  2.565%  2.566%  1.999%  1626%  1627%  -0.170%  -0.168%  -0.371%
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SUMMARY OF PLAN PROVISIONS



Summary of Plan Provisions
(as of June 30, 2020)

Participation. Participation in the system is mandatory when a person first becomes ajudge,
unless an “Election Not to Participate” is filed by the judge within 30 days of the date of
notification of this option.

Member Contributions. Allmembers of the system are required to contribute to the system the
following percentage of their salaries:

Retirement Annuity 7.5 percent
Automatic Annuity Increase 1.0
Survivor's Annuity 2.5

Total 11.0 percent

All judges who become participants after December 31, 1992, are required to make contributions
toward the survivor's annuity unless they file an election not to participate in the survivor's annuity
benefit, in which case the total participant contribution rate is 8.5 percent of salary.

Discontinuance of Contributions. A participant who becomes eligible to receive the maximum rate
of annuity may elect to discontinue contributions and have his or her benefits “fixed” based upon

the final rate of salary immediately prior to the effective date of such election. This election, once
made, is irrevocable.

Election to Contribute Only on Increases in Salary. A participant who has attained age 60 and
continues to serve as a judge after becoming eligible to receive the maximum rate of annuity and
has not elected to discontinue contributing to the system may elect to make contributions based
only on the amount of the increases in salary received by the judge on or after the date of the
election.

Retirement Annuity — Eligibility. A judge who has at least 10 years of service may retire with an
unreduced retirement annuity upon attainment of age 60. A judge with at least six years of service
may retire with an unreduced retirement annuity upon attainment of age 62.

A judge with at least 10 years of service may retire upon attainment of age 55, with the amount of
the retirement annuity reduced 1/2 of 1 percent for each month that the judge is under age 60 if
the judge has less than 28 years of service. This penalty for retirement before age 60 is reduced by
5/12 of 1 percent for every month of service in the System in excess of 20 years.

Retirement Annuity — Amount. The retirement annuity is determined according to the
followingformula based upon the final rate of salary:

— 3% percent for each of the first 10 years of service; plus
— 5 percent for each year of service in excess of 10

The maximum retirement annuity is 85 percent of the final rate of salary.
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Summary of Plan Provisions
(as of June 30, 2020)

7. Automatic Increase In Retirement Annuity. Annual automatic increases of 3 percent of the current
amount of retirement annuity are provided. The initialincrease is effective in the month of
January of the year next followingthe year in which the first anniversary of retirement occurs.

8. Temporary Total Disability. A member with at least two years of service who becomes totally
disabled and unable to perform his or her duties as a judge is entitled to a temporary disability
benefitequal to 50 percent of salary payable during the period of disability but not beyond the end
of the term of office.

9. Total and Permanent Disability. A member with at least 10 years of service who becomes totally
and permanently disabled while serving as a judge is eligible to commence receiving his or her
retirement annuity without reduction regardless of age.

10. Survivor's Annuity — Participation and Eligibility. A married judge, an unmarried judge who
becomes a participant after December 31, 1992, or ajudge who marries after becoming a
participant is subject to the provisions relating to the survivor's annuity unless he or she filesa
written notice of election not to participate in the survivor's annuity.

An active judge who is not contributing for the survivor's annuity and later marries or remarries
may receive partial credit for the survivor's annuity thereby providing a prorated benefitfor his or
her spouse by contributing to the survivor's annuity benefit prospectively from the date of
marriage.

A surviving spouse without children is eligible for survivor benefits at age 50 or over provided
marriage to the member had been in effect for at least one year immediately prior to the
member's death.

A surviving spouse with unmarried eligible children of the member is eligible for a survivor's
annuity benefitat any age provided the above marriage requirements have been met. When all
children are disqualified because of death, marriage or attainment of age 18, or age 22 in the case
of a full-time student, the spouse's benefitis suspended if the spouse is under age 50 until the
attainment of such age.

Children of the member who are under age 18 or under age 22 and a full-time student or who are
over age 18 and dependent because of a physical or mental disability are eligible for survivor
benefits. Legally adopted children are eligible for survivor benefits on the same basis as other
children.

If the member dies in service as a judge, the member must have at least 1 1/2 years of service
credit for survivor's annuity eligibility. If death occurs after termination of service, the deceased
member must have at least 10 years of service credit for survivor's annuity eligibility.
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Summary of Plan Provisions
(as of June 30, 2020)

11. Survivor's Annuity — Amount.

(a) Upon the death of an annuitant, his or her surviving spouse shall be entitledto asurvivor's
annuity of 66-2/3 percent of the annuity the annuitant was receiving immediately prior to his or
her death.

(b) Upon the death of a judge whilein service, the surviving spouse shall receive a survivor's
annuity of 66-2/3 percent of the annuity earned by the judge as of the date of death, or 7-1/2
percent of the judge's last salary, whichever is greater.

(c) Upon the death of a former judge who had terminated service with at least 10 years of service,
his or her surviving spouse shall be entitledto a survivor's annuity of 66-2/3 percent of the annuity
earned by the deceased member as of the date of death.

(d) Upon the death of an annuitant, ajudge in service, or a former judge who had terminated
service with at least 10 years of service, each surviving child unmarried and under the age of 18, or
age 22 inthe case of a full-time student, or disabled shall be entitledto a child's annuity in an
amount equal to 5 percent of the decedent's final salary, not to exceed in total for all such children
the greater of 20 percent of final salary or 66-2/3 percent of the earned retirement annuity.

(e) Survivor's annuitiesare subject to annual automatic increases of 3 percent of the current
amount of annuity.

12. Refund of Contributions. A participant who ceases to be a judge may apply for and receive a
refund of his or her total contributions to the system, provided he or she is not then eligible to
receive a retirement annuity.

A participant who becomes unmarried, either before or after retirement, is entitled to a refund of

contributions made for the survivor's annuity.

Judges Who First Become Participants On or AfterJanuary 1, 2011 (“Tier 2”)

The following changes to the above provisions apply to judges who first become participants on or
after January 1, 2011:

1. The highest salary for annuity purposes is equal to the average monthly salary obtained by
dividingthe participant's total salary during the 96 consecutive months of service within
the last 120 months of service in which the total compensation was the highest by the
number of months in that period.

2. The required contributions shall not exceed the contributions that would be due on the
highest salary for annuity purposes.
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Summary of Plan Provisions
(as of June 30, 2020)

3. For 2011, the final average salary is limited to the Social Security wage base of $106,800.
Limitations for future years shall automatically be increased or decreased, as applicable, by
a percentage change in the Consumer Price Index-U during the preceding 12-month
calendar year.

4. A participant is eligible to retire with unreduced benefits after attainment of age 67 with at
least eight years of service credit. However, a participant may elect to retire at age 62 with
at least eight years of service credit and receive a retirement annuity reduced by one-half
of 1 percent for each month that his or her age is under 67.

5. The annual retirement annuity provided is equal to 3 percent of the participant's final
average salary for each year of service. The maximum retirement annuity payable shall be

60 percent of the participant's final average salary.

6. Automatic annual increases are provided in the retirement annuity then being paid equal
to 3 percent or the annual change in the Consumer Price Index for all Urban Consumers,
whicheveris less. Such increases are payable in the January next followingattainment of
age 67 and in January of each year thereafter.

7. Automatic annual increases are provided in the survivor annuity then being paid equal to 3
percent or the annual change in the Consumer Price Index for all Urban Consumers,
whicheveris less. Such increases are payable on each January 1 occurring on or after
attainment of age 67.

8. The retirement annuity being paid is suspended when an annuitant accepts full time
employmentin a position covered under the Judges' Retirement System or any other
article of the lllinois Pension Code. Upon termination of the employment, the retirement
annuity shall resume and, if appropriate, be recalculated.

9. Salary and COLA development for members hired on or after January 1, 2011, are shown in
the table below:

Year Maximum Annual
Ending CPI-U COLA Pensionable Earnings
2011 3.00% $106,800.00
2012 3.90% 3.00% $110,004.00
2013 2.00% 2.00% $112,204.08
2014 1.20% 1.20% $113,550.53
2015 1.70% 1.70% $115,480.89
2016 0.00% 0.00% $115,480.89
2017 1.50% 1.50% $117,213.10
2018 2.20% 2.20% $119,791.79
2019 2.30% 2.30% $122,547.00
2020 1.70% 1.70% $124,630.30
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Glossary of Terms

Actuarial Accrued Liability
(Il A A LII)

Actuarial Assumptions

Actuarial Cost Method

Actuarial Equivalent

Actuarial Present Value

( “ A PV”)

Actuarial Present Value of
Future Benefits (“APVFB”)

Actuarial Valuation

Actuarial Value of Assets

The difference betweenthe Actuarial Present Value of Future
Benefits, and the Actuarial Present Value of Future Normal Costs.

Assumptions about future plan experience that affect costs or
liabilities, such as: mortality, withdrawal, disablementand retirement;
future increases in salary; future rates of investmentearnings; future
investmentand administrative expenses; characteristics of members
not specifiedin the data, such as marital status; characteristics of
future members; future elections made by members; and otheritems.

A procedure for allocating the Actuarial PresentValue of Future
Benefits between the Actuarial Present Value of future Normal Costs
and the Actuarial Accrued Liability.

Of equal Actuarial PresentValue, determined as of a given date and
based on a given set of Actuarial Assumptions.

The amount of funds required to provide a payment or series of
payments inthe future. Itisdetermined by discountingthe future
payments with an assumedinterestrate and with the assumed
probability each payment will be made.

The Actuarial PresentValue of amounts which are expectedto be paid
at various future times to active members, retired members,
beneficiaries receiving benefits, and inactive, nonretired members
entitledtoeithera refundor a future retirement benefit. Expressed
another way, it isthe value that would have to be invested on the
valuation date so that the amount invested plusinvestmentearnings
would provide sufficient assets to pay all projected benefitsand
expenseswhendue.

The determination, as of a valuation date, of the Normal Cost, Actuarial
Accrued Liability, Actuarial Value of Assets and related Actuarial
PresentValuesfora plan. An Actuarial Valuation for a governmental
retirement systemtypically also includes calculations of items needed
for compliance with GASB No. 67, such as the Funded Ratio and the
Actuarially Determined Contribution (“ADC”).

The value of the assets as of a given date, used by the actuary for
valuation purposes. This may be the market or fair value of plan
assets or a smoothed value in order to reduce the year-to-year
volatility of calculated results, such as the funded ratio or
contribution requirement.
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Glossary of Terms

Actuarially Determined
Contribution (“ADC”)

Amortization Method

Amortization Payment

Amortization Period

Closed Amortization Period

Employer Normal Cost

Equivalent Single
Amortization Period

Experience Gain/Loss

The employer’s periodic required contributions, expressed as a dollar
amount or a percentage of covered plan compensation. The ADC
consists of the Employer Normal Cost and Amortization Payment.

A method for determining the Amortization Payment. The most
common methods used are level dollarand level percentage of payroll.
Under the Level Dollar method, the Amortization Payment is one of a
stream of payments, all equal, whose Actuarial PresentValue is equal
to the UAAL. Under the Level Percentage of Pay method, the
Amortization payment is one of a stream of increasing payments,
whose Actuarial PresentValue is equal to the UAAL. Under the Level
Percentage of Pay method, the stream of paymentsincreases at the
rate at which total covered payroll of all active members isassumed to
increase.

That portion of the plan contribution or ADC which is designed to pay
intereston and to amortize the Unfunded Actuarial Accrued Liability.

The period used in calculatingthe Amortization Payment.

A specificnumber of years that is reduced by one each year, and
declinestozero with the passage of time. For example, if the
amortization periodisinitially setat 30 years, it is 29 years at the end
of one year, 28 years at the end of two years, etc.

The portion of the Normal Cost to be paid by the employer. This is
equal to the Normal Cost less expected member contributions.

For plans that do not establish separate amortization bases (separate
components of the UAAL), thisis the same as the Amortization Period.
For plans that do establish separate amortization bases, this isthe
period over which the UAAL would be amortized if all amortization
bases were combined upon the current UAAL payment.

A measure of the difference between actual experience and that
expected based upon a set of Actuarial Assumptions, during the period
betweentwo actuarial valuations. To the extentthat actual experience
differs from that assumed, Unfunded Actuarial Accrued Liabilities
emerge which may be larger or smallerthan projected. Gains are due
to favorable experience; e.g., the assets earn more than projected,
salariesdo not increase as fast as assumed, members retire laterthan
assumed, etc. Favorable experience means actual results produce
actuarial liabilities not as large as projected by the actuarial
assumptions. On the otherhand, losses are the result of unfavorable
experience;i.e., actual results that produce Unfunded Actuarial
Accrued Liabilities which are larger than projected.
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Glossary of Terms

Funded Ratio

GASB

GASB No. 67 and GASB
No. 68

Normal Cost

Open Amortization Period

Unfunded Actuarial
Accrued Liability

Valuation Date

The ratio of the Actuarial Value of Assets to the Actuarial Accrued
Liability.

Governmental Accounting Standards Board.

These are the governmental accounting standards that set the
accounting rules for publicretirement systems and the employers that
sponsor or contribute to them. Statement No. 68, which replaced
Statement No. 27 effective with fiscal yearendingJune 30, 2015, sets
the accounting rules for the employers that sponsor or contribute to
publicretirement systems. Statement No. 67, which replaced
Statement No. 25 effective with fiscal yearendingJune 30, 2014, sets
the rulesfor the systemsthemselves.

The annual cost assigned, underthe Actuarial Cost Method, to the
current plan year.

An open amortization period isone which is used to determine the
Amortization Payment but which does not change over time. In other
words, if the initial periodissetas 30 years, the same 30-year periodis
used indetermining the Amortization Period each year. In theory, if an
Open Amortization Periodis used to amortize the Unfunded Actuarial
Accrued Liability, the UAAL will never completely disappear, but will
become smallereach year, eitheras a dollaramount orin relation to
covered payroll.

The difference betweenthe Actuarial Accrued Liability and Actuarial
Value of Assets.

The date as of which the Actuarial PresentValue of Future Benefits are
determined. The benefits expectedto be paid in the future are
discounted to this date.
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Table 11
Additional Projection Details — Actuarial Accrued Liability
(S in Millions)

Current Inactives Current Actives Grand Totals
Valuation Current Retirees,
Date Retirees Beneficiaries
June 30 & Beneficiaries Deferreds Tier 1 Current Tier 2 Future Tier 2 & Deferreds Actives Total

2020 $2,141.91 $6.72 S 644.25 S 56.98 S 0.00 $2,148.63 $701.24 $2,849.87
2021 2,107.28 6.62 715.08 72.35 0.00 2,113.90 787.43 2,901.33
2022 2,068.90 6.99 781.02 88.73 1.33 2,075.89 871.09 2,946.98
2023 2,026.79 7.34 841.17 105.96 3.97 2,034.13 951.11 2,985.24
2024 1,980.98 7.64 895.59 123.80 8.16 1,988.62 1,027.55 3,016.17
2025 1,931.54 7.92 943.67 142.06 14.03 1,939.45 1,099.76 3,039.22
2026 1,878.54 8.20 985.31 160.71 21.84 1,886.74 1,167.86 3,054.61
2027 1,822.09 8.42 1,019.63 179.39 31.76 1,830.50 1,230.78 3,061.29
2028 1,762.30 8.60 1,048.00 197.88 44,15 1,770.91 1,290.03 3,060.94
2029 1,699.35 8.79 1,070.02 216.10 59.16 1,708.14 1,345.28 3,053.42
2030 1,633.41 8.93 1,085.84 233.94 76.83 1,642.34 1,396.61 3,038.95
2031 1,564.70 9.07 1,095.96 251.33 97.32 1,573.77 1,444.60 3,018.37
2032 1,493.47 9.12 1,100.02 268.11 120.66 1,502.59 1,488.80 2,991.39
2033 1,420.04 9.11 1,098.62 284.09 147.00 1,429.15 1,529.71 2,958.86
2034 1,344.72 9.10 1,092.18 298.93 176.41 1,353.81 1,567.52 2,921.34
2035 1,267.91 9.06 1,081.10 312.51 208.99 1,276.97 1,602.60 2,879.57
2036 1,190.03 9.01 1,065.60 324.73 244.76 1,199.04 1,635.09 2,834.13
2037 1,111.53 8.95 1,045.91 335.39 283.75 1,120.48 1,665.05 2,785.53
2038 1,032.92 8.86 1,022.44 344.33 325.96 1,041.78 1,692.74 2,734.52
2039 954.69 8.76 995.63 351.38 371.33 963.46 1,718.35 2,681.80
2040 877.40 8.64 965.58 356.64 419.80 886.04 1,742.03 2,628.07
2041 801.57 8.50 932.85 360.27 471.25 810.07 1,764.37 2,574.44
2042 727.73 8.35 897.60 362.22 525.48 736.07 1,785.30 2,521.37
2043 656.38 8.17 860.18 362.60 582.35 664.55 1,805.13 2,469.67
2044 587.99 7.97 820.90 361.32 641.67 595.96 1,823.89 2,419.86
2045 523.00 7.75 780.03 358.52 703.26 530.76 1,841.81 2,372.57
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Table 12
Additional Projection Details — Present Value of Future Benefits
(S in Millions)

Current Inactives Current Actives Grand Totals
Valuation Current Retirees,
Date Retirees Beneficiaries
June 30 & Beneficiaries Deferreds Tier 1 Current Tier 2 Future Tier 2 & Deferreds Actives Total

2020 $2,141.91 $6.72 S 848.20 $180.22 $ 0.00 $2,148.63 $1,028.41 $3,177.05
2021 2,107.28 6.62 895.00 191.00 19.82 2,113.90 1,105.83 3,219.73
2022 2,068.90 6.99 938.52 202.22 38.57 2,075.89 1,179.32 3,255.21
2023 2,026.79 7.34 978.06 213.85 59.77 2,034.13 1,251.68 3,285.81
2024 1,980.98 7.64 1,013.55 225.75 82.07 1,988.62 1,321.37 3,309.99
2025 1,931.54 7.92 1,044.53 237.87 106.82 1,939.45 1,389.22 3,328.67
2026 1,878.54 8.20 1,070.94 250.15 132.60 1,886.74 1,453.68 3,340.43
2027 1,822.09 8.42 1,092.12 262.50 162.20 1,830.50 1,516.81 3,347.32
2028 1,762.30 8.60 1,108.88 274.79 191.91 1,770.91 1,575.58 3,346.49
2029 1,699.35 8.79 1,120.82 286.90 223.01 1,708.14 1,630.73 3,338.87
2030 1,633.41 8.93 1,127.96 298.71 256.49 1,642.34 1,683.16 3,325.50
2031 1,564.70 9.07 1,130.61 310.16 291.33 1,573.77 1,732.10 3,305.86
2032 1,493.47 9.12 1,128.44 321.12 328.91 1,502.59 1,778.47 3,281.07
2033 1,420.04 9.11 1,121.83 331.46 368.65 1,429.15 1,821.94 3,251.09
2034 1,344.72 9.10 1,111.05 340.95 411.17 1,353.81 1,863.17 3,216.99
2035 1,267.91 9.06 1,096.34 349.51 456.01 1,276.97 1,901.86 3,178.83
2036 1,190.03 9.01 1,077.83 357.04 503.53 1,199.04 1,938.40 3,137.44
2037 1,111.53 8.95 1,055.67 363.40 553.97 1,120.48 1,973.04 3,093.52
2038 1,032.92 8.86 1,030.19 368.46 606.99 1,041.78 2,005.63 3,047.41
2039 954.69 8.76 1,001.70 372.07 662.81 963.46 2,036.58 3,000.03
2040 877.40 8.64 970.31 374.28 721.22 886.04 2,065.82 2,951.86
2041 801.57 8.50 936.48 375.19 781.77 810.07 2,093.44 2,903.51
2042 727.73 8.35 900.34 374.75 845.29 736.07 2,120.38 2,856.45
2043 656.38 8.17 862.20 373.02 911.02 664.55 2,146.24 2,810.79
2044 587.99 7.97 822.37 369.92 979.39 595.96 2,171.67 2,767.64
2045 523.00 7.75 781.07 365.54 1,050.08 530.76 2,196.69 2,727.44
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Table 13
Additional Projection Details — Benefit Payments Including Administrative Expenses
(S in Millions)

Current Inactives Current Actives Grand Totals
Valuation Current Retirees,
Date Retirees Beneficiaries
June 30 & Beneficiaries Deferreds Tier 1 Current Tier 2 Future Tier 2 & Deferreds Actives Total
2020 $168.47 $0.52 $8.07 S 0.90 S 0.00 $168.98 S 8.97 $177.96
2021 169.92 0.06 14.20 1.16 0.06 169.98 15.41 185.39
2022 171.12 0.10 20.80 1.47 0.12 171.22 22.39 193.61
2023 172.05 0.17 27.21 1.94 0.20 172.22 29.35 201.56
2024 172.68 0.21 33.82 2.47 0.29 172.90 36.58 209.48
2025 173.01 0.22 40.21 3.08 0.39 173.23 43.68 216.91
2026 173.02 0.31 46.93 3.79 0.51 173.33 51.23 224.56
2027 172.69 0.35 52.54 4.62 0.65 173.05 57.81 230.86
2028 172.00 0.36 58.28 5.57 0.79 172.36 64.64 237.01
2029 170.93 0.42 63.67 6.63 0.94 171.35 71.24 242.59
2030 169.46 0.43 68.48 7.72 1.16 169.89 77.36 247.25
2031 167.57 0.52 73.31 8.91 1.44 168.09 83.66 251.76
2032 165.23 0.58 77.48 10.21 1.80 165.81 89.49 255.30
2033 162.42 0.59 81.11 11.68 2.26 163.01 95.04 258.06
2034 159.13 0.61 84.24 13.18 2.82 159.73 100.24 259.98
2035 155.33 0.62 86.99 14.71 3.51 155.95 105.21 261.16
2036 151.02 0.63 89.36 16.33 4.36 151.65 110.05 261.69
2037 146.19 0.64 91.19 17.99 5.39 146.83 114.57 261.41
2038 140.85 0.66 92.49 19.71 6.62 141.51 118.82 260.33
2039 135.03 0.67 93.51 21.29 8.07 135.70 122.87 258.57
2040 128.74 0.68 93.90 22.69 9.78 129.42 126.37 255.79
2041 122.04 0.69 94.00 24.06 11.75 122.73 129.81 252.54
2042 114.97 0.70 93.66 25.29 14.00 115.67 132.94 248.62
2043 107.61 0.71 92.91 26.50 16.54 108.31 135.94 244.26
2044 100.01 0.71 91.81 27.54 19.36 100.72 138.72 239.44
2045 92.27 0.72 90.28 28.53 22.49 92.99 141.30 234.29
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Table 14
Additional Projection Details — Active Population, Covered Payroll,
Employee Contributions and Normal Costs
(S in Millions)

Valuation Tier 1 Active Members Tier 2 Active Members Future Tier 2 Active Members

Date Covered Employee Covered Employee Covered Employee

June 30 Population Payroll  Contributions Normal Cost Population Payroll  Contributions Normal Cost Population Payroll  Contributions Normal Cost
2020 483 $99.78 $7.53 $36.12 464 $57.92 $6.37 $12.20 0 $ 0.00 S 0.00 S 0.00
2021 429 90.63 6.61 33.06 452 57.60 6.34 12.48 66 8.39 0.92 1.34
2022 385 83.31 5.72 29.89 441 57.40 6.31 12.57 122 15.84 1.74 2.60
2023 342 75.76 5.03 26.96 426 56.80 6.25 12.55 179 23.87 2.63 4.00
2024 303 68.84 4.29 24.00 410 55.88 6.15 12.37 234 31.87 3.51 5.47
2025 266 61.89 3.66 21.12 391 54.52 6.00 12.20 290 40.36 4.44 7.08
2026 232 55.37 2.85 18.13 373 53.13 5.84 11.76 342 48.70 5.36 8.75
2027 198 48.48 1.94 15.81 350 51.00 5.61 11.24 399 58.04 6.38 10.66
2028 173 43.39 1.34 13.60 326 48.51 5.34 10.77 448 66.71 7.34 12.55
2029 149 38.23 0.93 11.61 304 46.23 5.09 10.30 494 75.28 8.28 14.34
2030 127 33.49 0.36 9.90 282 43.94 4.83 9.84 537 83.67 9.20 16.17
2031 109 29.43 0.25 8.22 262 41.72 4.59 9.35 576 91.64 10.08 17.93
2032 91 25.25 0.15 6.83 243 39.54 4.35 8.80 613 99.72 10.97 19.73
2033 77 21.69 0.09 5.67 224 37.23 4.10 8.16 647 107.62 11.84 21.49
2034 64 18.64 0.07 471 204 34.67 3.81 7.52 679 115.55 12.71 23.28
2035 54 15.96 0.04 3.88 185 32.13 3.53 6.87 709 123.30 13.56 25.02
2036 45 13.54 0.03 3.16 167 29.65 3.26 6.20 736 130.92 14.40 26.73
2037 36 11.32 0.02 2.57 149 27.13 2.98 5.53 762 138.54 15.24 28.42
2038 30 9.48 0.02 2.11 133 24.67 2.71 4.85 785 145.97 16.06 30.06
2039 24 8.00 0.02 1.68 117 22.18 2.44 4.25 806 153.30 16.86 31.66
2040 19 6.53 0.01 1.37 102 19.92 2.19 3.74 825 160.48 17.65 33.19
2041 16 5.48 0.01 1.09 90 17.88 1.97 3.25 841 167.28 18.40 34.62
2042 13 4.44 0.01 0.86 78 15.88 1.75 2.83 856 174.13 19.15 36.01
2043 10 3.59 0.01 0.67 68 14.11 1.55 2.42 869 180.73 19.88 37.34
2044 8 2.85 0.01 0.50 58 12.37 1.36 2.07 881 187.33 20.61 38.63
2045 6 2.16 0.00 0.37 50 10.78 1.19 1.73 892 193.84 21.32 39.89
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Key Historical Valuation Results

Historical Actuarial Valuation Information and Results ($ in Millions)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Covered Benefits Net Actuarially ADC
Valuation Member Counts Uncapped and Investment Actual State Employee Determined Contribution
Year Active Inactive Retiree Payroll Expenses Income Contributions Contributions Contribution Shortfall Normal Cost®
2016 947 25 1,144 $ 17799 S 13417 S (6.47) 132.06 S 1496 $ 121.36 S (10.70) S 56.06
2017 953 23 1,175 182.24 142.39 97.80 131.33 14.77 152.70 21.37 54.07
2018 936 21 1,193 182.78 149.53 69.95 135.96 14.30 168.06 32.09 51.66
2019 956 26 1,262 190.74 159.25 64.74 140.52 14.61 169.63 29.11 49.70
2020 947 24 1,276 193.42 167.01 48.13 144.16 14.51 173.70 29.54 48.32

2 Includes load for Administrative Expense Contribution

(1) through (3). The number of retirees hasincreased from 1,144 in 2016 to 1,276 in 2020 and the number of actives has fluctuated but
remained relatively stable. The trend shown in the table suggests that the Systemin maturing.

(5).1n 2019 and 2020 contributions were less than benefits and expenses which means investmentincome was used to pay a portionof

benefits. Forunderfunded plansitis preferable for contributions to exceed benefits and expenses, otherwise assets may not grow at an
adequate rate.

(9). The actuarially determined contribution (ADC) has increased from $121 millionin 2016 to $174 millionin 2020, an increase of 43 percent
overthe period. The ADCincreasedin 2018 due to a change in the amortization policy. The ADChas also increased because the statutory policy
produced contributions thatare lessthanthe ADC.

(10). ADCless Actual State Contributions. Represents additional employer contribution needed to finance normal cost and existing unfunded
actuarial liability over a 25-year closed period as of July 1, 2015, expressed as a level percentage of capped payroll.

(11). The total normal cost has decreased from $56 millionin 2016 to $48 millionin 2020. The decrease is mainly due to the growing
proportion of active members with Tier 2 benefits.
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Key Historical Valuation Results

Historical Actuarial Valuation Information and Results ($ in Millions)

(12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)
Actuarial Impact of
Valuation  Value of Actuarial Accrued Liability (AAL) Funded Ratio Demographic Investment Impactof Plan  Assumption Contribution
Year Assets (AVA) Active Inactive Retiree Total (AVA/AAL) (Gain)/Loss (Gain)/Loss Changes Changes (Excess)/Shortfall
2016 $ 870.89 $ 756.90 $ 12.20 $1,777.35 $2,546.45 34.20% S (3.48) $ 288 S - S 153.18 S 13.02
2017 942.99 741.17 9.27 1,898.82 2,649.26 35.59% 19.36 (9.47) - - 20.82
2018 1,012.76 735.04 853 1,978.29 2,721.85 37.21% 1.72 (5.36) - (9.64) 16.11
2019 1,068.74 703.69 13.39  2,075.94  2,793.02 38.26% 3531 8.10 - (37.74) 9.50
2020 1,121.25 701.24 6.72 2,141.91 2,849.87 39.34% (4.33) 8.34 - - 0.32

(13) and (15). The actuarial liability for active members has decreased whereas the actuarial liability for retired members has increased.
This is due to the relative level of Tier 1 and Tier 2 benefits. The actuarial liability for retired members is comprised pri marily of Tier 1

benefits, whereas the actuarial liability for active members is comprised of both Tier 1 and Tier 2 benefits. The level of Tier 2 benefitsfor
active members increases as newly retired Tier 1 members are effectively replaced with newly hired Tier 2 members.

(17). The funded ratio has grown marginally from 34.20 percent at 2016 to 39.34 percent at 2020. One of the key reasons for the slow
growth in the funded ratio is the statutory funding policy.

(18) and (21). An Experience Study was performed in 2018 and assumptions were modified to be more consistent with observed

experience. The increase in liabilities resulting from a reduction to the assumed rate of investment return was offset by the impact of
updated demographic assumptions, which reduced liabilities.

(22). Contribution shortfall reflects the additional contributions needed to maintain the current level of unfunded actuarial liability. Note
that this measure does not address the additional contributions needed to reduce the unfunded actuarial liability.
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December 10, 2020

Board of Trustees

Judges’ Retirement System of Illinois
2101 South Veterans Parkway

P.O. Box 19255

Springfield, lllinois 62694-9255

Re: Stress Testing Scenarios Based on Actuarial Valuation Results as of June 30, 2020
Dear Members of the Board:

At your request, we have performed stress testing of the required statutory contributions and funded
ratio for the Judges’ Retirement System of lllinois (“JRS”) based on the results of the June 30, 2020,
actuarial valuation. This stress testing was performed to illustrate the projected impact on actuarial
valuation results (includingthe annual contribution requirement and funded ratio) if there is a significant
market downturn or significant volatility in investmentreturns, or volatility in salary growth.

GRS has prepared this analysis exclusively for the Trustees of the Judges’ Retirement System; GRS is not
responsible for reliance upon this report by any other party. This report may be provided to parties other
than the JRS only in its entirety and only with the permission of the Board.

Exhibit A-1 contains the rates of return used for the investmentreturn stress test. The investment return
stress test analysis projects the actuarial valuation results assuming that the assets earn 6.50 percent, the
25" percentile return of 4.15 percent, and the 40" percentile return of 5.64 percent. In order to
demonstrate the risk and volatility of the returns, we are providing results assuming both static returns of
6.50 percent, 4.15 percent, or 5.64 percent and volatile returns that produce 25-year geometric average
returns of 6.50 percent, 4.15 percent, or 5.64 percent. In Scenarios 1 through 5, the discount rate used to
determine liabilitiesremains at 6.50 percent, average future wage inflation remains at 2.5 percent per
year and the future active population remains constant at 947 members. Please note that each volatile
scenario represents one possible trial that generates the targeted average geometric return, and that
another equally likely trial that produces the same targeted average geometric return could produce
significantly different contribution and funded ratio patterns. The 25" and 40" percentile returns used in
Scenarios 2 through 5 were determined based on the expected investment return and the current target
asset allocation of the System as of the most recent economic assumption review issued to the System on
July 21, 2020.

In addition to the investmentreturn stress test scenarios, we have provided scenarios that stress test the
required statutory contributions and funded ratio based on fluctuations in salary growth and wage
inflation. In order to demonstrate the risk and volatility associated with changes to the uncapped salary
growth, we are providing results under the followingscenarios: Scenario 6 —wage inflationincreases by
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one percentage point from the assumed rate of 2.50 percent per year to 3.50 percent per year; and
Scenario 7 — wage inflation decreases by one percentage point from the assumed rate of 2.50 percent per
year to 1.50 percent peryear. InScenarios 6 and 7, the investment return assumption and discount rate
used to determine the liabilities remain at 6.50 percent.

GRS believesthat these scenarios provide a reasonable illustration of potential future volatility of
investment returns, salary growth, and the resulting actuarial valuation results. Annual returns will likely
be significantly differentfrom the returns shown in Exhibit A-1and the 25-year geometric average of
actual returns may be eitherhigher or lower than the assumption of 6.50 percent.

Exhibits B-1 through B-8 contain the numerical results of the stress testing.

Analysis of Stress Testing Scenario Results

Baseline — Static 6.50 Percent

Under the projected results from the actuarial valuation as of June 30, 2020, in which all future actuarial
assumptions are assumed to be realized, the statutory dollar contribution increases slightlyin 2022, then
decreases the followingyear and remains relatively stable until 2031, after which it increases through
2045. Annual increases become larger in 2034, once the deferred asset gains and losses are fully
recognized in the actuarial value of assets and the statutory contributions are no longer limited by the
maximum contribution.

A baseline projection of cash flows, accrued liabilities, and market value of assets can be found in Exhibit
B-9. The accrued liabilityis projected to steadily decrease throughout the projection period mainly due to
the preponderance of Tier 2 members in the System. The market value of assets is projected to increase,
at a decreasing rate from 2021 to 2033, primarily due to the GOB contribution limit. After 2033, the
market value of assets increases, at an increasing rate, since contributions are not impacted by the GOB
contribution limit. The funded ratio grows marginally from 40 percent at 2021 to 60 percent at 2038 at a
rate of about one to two percentage points per year. The funded ratio grows from 63 percent at 2039 to
90 percent at 2045 at a rate of about three to five percentage points per year.

Scenario 1 — Volatile 6.50 Percent

In Scenario 1, which is based on the assumption that the 25-year geometric average of the returns is
equal to 6.50 percent but with volatilityin the year to year rate of return, the annual contribution
requirement is not stable. Relative to the baseline, the contribution requirement is periodically lower and
higher.

Scenario 2 — Static 4.15 Percent

In Scenario 2, which is based on the assumption that the annual rate of return is equal to 4.15 percent,
the annual contribution requirement steadily increases at an increasing rate. Relative to the baseline, the
contribution requirement is higherin all years after 2021.
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Scenario 3 — Volatile 4.15 Percent

Scenario 3 is based on the assumption that the 25-year geometric average of the returns is equal to 4.15
percent but with volatility in the year to year rate of return.

Under this scenario, the annual contribution requirement relative to the baseline is lower through 2024,
then significantly higher through 2045. In this Scenario, the unfunded liability after 2024 is significantly
higher than the baseline. The Scenario demonstrates that while the long-term geometric average may be
the same as Scenario 2, the pattern of contributions can be significantly different.

Scenario 4 — Static 5.64 Percent

In Scenario 4, which is based on the assumption that the annual rate of return is equal to 5.64 percent,
the annual contribution requirement steadily increases at an increasing rate. Relative to the baseline, the
contribution requirement is higherin all years. Relative to Scenario 2, the rate of increase is lower
because more investment income is used to fund benefits.

Scenario 5 — Volatile 5.64 Percent

Scenario 5 is based on the assumption that the 25-year geometric average of the returns is equal to 5.64
percent but with volatilityin the year to year rate of return. Under this scenario the annual contribution
requirement relative to the baselineis higher for all years, except 2028 through 2038. In this Scenario,
the unfunded liability is periodically higher and lower than the baseline. Again, this Scenario
demonstrates that while the long-term geometric average may be the same as Scenario 4, the pattern of
contributions can be significantly different.

Scenario 6 — Increased Salary Growth

Scenario 6 is based on the assumption that wage inflation for active members will increase from the
baseline assumption of 2.5 percent per year to 3.5 percent per year. Under this scenario the statutory
contribution increases in most years, with more modest annual increases beginning in 2034 once the
statutory dollar contributions are no longer limited by the maximum contribution. Relative to the
baseline, the contribution requirement is higherin all years from 2023 through 2045.

Scenario 7 — Decreased Salary Growth

Scenario 7 is based on the assumption that wage inflationfor active members will decrease from the
baseline assumption of 2.5 percent per yearto 1.5 percent per year. Under this scenario, the statutory
contribution decreases gradually starting in 2023 through 2031, then increases again. Increases become
larger beginning in 2034 once the statutory contributions are no longer limited by the maximum
contribution. Relative to the baseline, the contribution requirementis lowerin all years from 2023
through 2045.
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In all Scenarios, itis apparent that based on the funding policy of attaining 90 percent funding in 2045,
market volatility will have a larger impact on the statutory contribution as the number of years until 2045
becomes shorter.

In Scenarios 1 through 4, the funded ratio is not 90 percent in the year 2045 because of deferred asset
gains and losses that have not been fully recognized in the actuarial value of assets. This is a result of the
fact that the assumed investment return in each of these Scenarios is not equal to the actuarial valuation
assumption of 6.50 percent.

In each projection Scenario, the actuarial valuations in each year have been projected as though an
actuarial valuation in each of those years was performed. The market value of assets at each projected
actuarial valuation is assumed to have a rate of return according to the Scenario being modeled for that
one year and the actuarial valuation interest rate going forward. At each projected actuarial valuation, an
additional 20 percent of the investmentgains and losses are recognized. This iterative process is followed
for each projection year through 2045.

Statutory contributions in each projection scenario were determined in accordance with Public Act 100-
0023, which modifiedthe State’s funding policy beginning in fiscal year 2018, by phasing in contribution
rate variances due to changes in actuarial assumptions over a five-year period. The phase-inschedule
used to determine the statutory contributions can be found in the June 30, 2020, actuarial valuation
report.

Itis important to note that the Scenarios presented in this letter represent an extremely small sample of
possibilities.

In each scenario, we have assumed that the plan sponsor will make the statutory contribution whe n due.
However, some scenarios result in very high contribution rates for extended periods of time and may
jeopardize the sustainability of the system. We are not qualified to opine on the sponsor’s ability to pay
the statutory contribution when due.

To the best of our knowledge, this actuarial statement is complete and accurate, fairly presents the
actuarial position of JRS as of June 30, 2020, based on the stress testing scenarios, and has been prepared
in accordance with generally accepted actuarial principlesand practices, with the Actuarial Standards of
Practice issued by the Actuarial Standards Board, and with applicable statutes.

Future actuarial measurements may differ significantly from the current measurements presented in this
report due to such factors as the following: plan experience differingfrom 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, contribution amounts, or applicable law.
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Due to the limited scope of the actuary’s assignment, the actuary did not perform an analysis of the
potential range of such future measurements in this report.

This letteris part of the actuarial valuation as of June 30, 2020, and is subject to the same actuarial
assumptions and disclosures as used in the presentation and the annual actuarial valuation report. The
investment return stress testing scenarios used future investment returns as shown in Exhibit A-1and the
salary growth stress testing scenarios used wage inflation assumptions as shown in Exhibit A-2. All other
assumptions and methods were the same as those used in the actuarial valuation.

The statutory funding method generates a contribution requirement that is less than a reasonable
actuarially determined contribution. Meeting the statutory requirement does not mean that the
undersigned agree that adequate actuarial funding has been achieved. We recommend adherence to a
funding policy, such as the Board policy used to the calculate the ADC under GASB Statement Nos. 67 and
68, that funds the normal cost of the plan as well as an amortization payment that seeks to pay off any
unfunded accrued liability over a closed period of 25 years beginning July 1, 2015.

This report was prepared using our proprietary valuation model and related software which in our
professional judgment has the capability to provide results that are consistent with the purposes of the
valuation. We performed tests to ensure that the model reasonably represents that which is intended to
be modeled.

The signing actuaries are independentof the plan sponsor.
AlexRivera, Heidi G. Barry, and Jeffrey T. Tebeau are Members of the American Academy of Actuaries
(“MAAA”) and meet the Qualification Standards of the American Academy of Actuaries to render the

actuarial opinionsherein.

Respectfully submitted,

Gabriel,Roeder, Smith & Company

(ly e Buide 1 6oy M

AlexRivera, FSA, EA, MAAA, FCA Heidi G. Barry, ASA, MAAA, FCA  JeffreyT. Tebeau, FSA, EA, MAAA
Senior Consultant Senior Consultant Consultant




Judges’ Retirement System of lllinois
Comparison of Actuarial Valuation Results and Stress Testing Scenarios
Assumed Rates of Investment Return
Based on Actuarial Valuation as of June 30, 2020

Exhibit A-1

lllinois JRS
Scenario Baseline 1 2 3 4 5
Investment Varying Rates for the [ Varying Rates for the | Varying Rates for the [ Varying Rates for the | Varying Rates for the
Return 6.50% per year first 25 years, 6.50% | first 25 years, 6.50% | first 25 years, 6.50% | first 25 years, 6.50% | first 25 years, 6.50%
Assumption peryear thereafter | peryearthereafter | peryearthereafter | peryearthereafter | peryearthereafter
25-Year
Geometric 6.50% 6.50% 4.15% 4.15% 5.64% 5.64%
Return
Investment returns | Investmentreturns | Investment returns | Investment returns
Summary of Investment returns | during the first 25 during the first 25 during the first 25 during the first 25
Investmr:nt during the first 25 | years represent the | years represent the | years representthe | years represent the
Returns N/A years with volatility, 25th percentile 25th percentile 40th percentile 40th percentile
Included in the based on the return with no return with volatility, return with no return with volatility,
Scenario System's asset volatility, based on based on the volatility, based on based on the
allocation policy the System's asset System's asset the System's asset System's asset
allocation policy allocation policy allocation policy allocation policy
Fiscal Year Rates of Investment Returns
2021 6.50% 14.20% 4.15% 20.65% 5.64% 3.17%
2022 6.50% -4.86% 4.15% 9.50% 5.64% 1.77%
2023 6.50% 18.47% 4.15% -18.35% 5.64% 8.68%
2024 6.50% 6.03% 4.15% -24.77% 5.64% 6.62%
2025 6.50% -9.48% 4.15% 8.56% 5.64% 28.44%
2026 6.50% 13.73% 4.15% 10.95% 5.64% 0.46%
2027 6.50% 12.24% 4.15% 14.50% 5.64% 20.44%
2028 6.50% 3.43% 4.15% 2.93% 5.64% 1.75%
2029 6.50% -1.34% 4.15% 22.18% 5.64% 7.03%
2030 6.50% 15.16% 4.15% 8.38% 5.64% 13.53%
2031 6.50% -4.07% 4.15% 7.39% 5.64% 7.05%
2032 6.50% 5.05% 4.15% 12.74% 5.64% 17.93%
2033 6.50% 19.55% 4.15% -4.04% 5.64% -19.70%
2034 6.50% 15.16% 4.15% 0.01% 5.64% 9.06%
2035 6.50% 16.65% 4.15% -5.86% 5.64% -2.47%
2036 6.50% 19.88% 4.15% 29.25% 5.64% -2.71%
2037 6.50% 19.37% 4.15% 6.12% 5.64% 19.67%
2038 6.50% -0.03% 4.15% -1.58% 5.64% 2.99%
2039 6.50% -13.36% 4.15% 15.38% 5.64% -19.79%
2040 6.50% -3.28% 4.15% 14.81% 5.64% 7.78%
2041 6.50% -3.67% 4.15% -4.88% 5.64% 18.48%
2042 6.50% 15.14% 4.15% 3.37% 5.64% 11.00%
2043 6.50% 6.07% 4.15% -5.61% 5.64% 16.96%
2044 6.50% 0.10% 4.15% 4.50% 5.64% 6.67%
2045 6.50% 13.90% 4.15% -4.43% 5.64% -8.17%
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Exhibit A-2
Judges’ Retirement System of lllinois
Comparison of Actuarial Valuation Results and Stress Testing Scenarios
Projection of Capped Payroll
Based on Actuarial Valuation as of June 30, 2020

Illinois JRS
Scenario Baseline; 1-5 6 7
Investment
Return 6.50% per year 6.50% per year 6.50% per year
Assumption
Wage Inflation 2.50% 3.50% 1.50%
Assumption
Active population Active population Active population
Population remains constant at | remains constant at | remains constant at
Growth 947 members 947 members 947 members
Assumption through the through the through the
projection period projection period projection period

Fiscal Year Capped Payroll ($ in millions)
2021 $157.69 $157.69 $157.69
2022 156.62 157.51 156.10
2023 156.55 158.18 155.35
2024 156.44 158.68 154.87
2025 156.58 159.30 154.43
2026 156.77 159.85 154.26
2027 157.20 160.52 154.20
2028 157.52 160.93 154.42
2029 158.61 162.12 154.61
2030 159.74 163.23 155.43
2031 161.10 164.52 156.33
2032 162.80 166.12 157.46
2033 164.51 167.63 158.87
2034 166.54 169.46 160.34
2035 168.85 171.56 162.08
2036 171.40 173.90 164.04
2037 174.12 176.39 166.20
2038 177.00 179.04 168.51
2039 180.13 181.94 170.98
2040 183.48 185.10 173.63
2041 186.93 188.33 176.48
2042 190.64 191.88 179.44
2043 194.45 195.51 182.61
2044 198.42 199.32 185.89
2045 202.54 203.29 189.35




Judges’ Retirement System of lllinois
Comparison of Actuarial Valuation Results and Stress Testing Scenarios
Projection of Statutory Contribution Dollars

Based on Actuarial Valuation as of June 30, 2020

Exhibit B-1

Ilinois JRS
Scenario Baseline 1 2 3 4 5
Investment Varying Rates for the | Varying Rates for the | Varying Rates for the | Varying Rates for the | Varying Rates for the
Return 6.50% per year first 25 years, 6.50% | first 25 years, 6.50% | first 25 years, 6.50% | first 25years, 6.50% | first 25 years, 6.50%
Assumption peryear thereafter | peryearthereafter | peryearthereafter | peryearthereafter | peryearthereafter
25-Year
Geometric 6.50% 6.50% 4.15% 4.15% 5.64% 5.64%
Return
Investment returns | Investment returns | Investment returns | Investment returns
Summary of Investment returns | during the first 25 during the first 25 during the first 25 during the first 25
Investment during the first 25 | years represent the | years represent the | years representthe | years represent the
years with volatility, 25th percentile 25th percentile 40th percentile 40th percentile
Returns N/A . . . ; ; L
Included in the based on the ret‘u.rn with no return with volatility, ret.u.rn with no return with volatility,
Scenario System's asset volatility, based on based on the volatility, based on based on the
allocation policy the System's asset System's asset the System's asset System's asset
allocation policy allocation policy allocation policy allocation policy
Fiscal Year Contribution Dollar Amount ($ in millions)
2021 $148.62 $148.62 $148.62 $148.62 $148.62 $148.62
2022 152.42 152.42 152.42 152.42 152.42 152.42
2023 151.65 144.95 153.78 139.69 152.43 154.67
2024 151.80 154.05 155.57 137.59 153.22 157.33
2025 151.55 148.09 154.96 151.89 152.81 155.14
2026 151.31 148.70 155.13 156.62 152.73 154.89
2027 151.36 150.73 157.41 165.93 153.62 151.89
2028 150.87 153.11 159.27 176.06 154.03 148.03
2029 151.29 152.59 162.22 186.27 155.43 141.46
2030 151.33 154.24 164.92 190.57 156.51 135.30
2031 151.73 158.23 168.15 187.02 158.03 129.54
2032 153.07 157.85 172.51 183.55 160.59 127.32
2033 154.98 161.88 177.64 180.98 163.80 121.97
2034 162.33 176.56 196.14 196.53 175.60 116.57
2035 164.58 179.64 202.66 195.58 179.63 121.20
2036 167.07 175.36 209.74 201.80 184.09 129.87
2037 169.72 168.37 217.40 213.69 188.88 146.33
2038 172.53 146.90 225.75 220.67 194.08 169.74
2039 175.58 110.93 235.01 228.42 199.87 198.00
2040 178.84 81.08 245.48 235.72 206.28 206.28
2041 182.21 77.17 257.36 236.04 213.35 236.03
2042 185.83 100.82 271.61 218.71 221.64 268.37
2043 189.54 165.70 289.26 225.23 231.43 286.55
2044 193.41 278.68 313.98 244.46 244.26 317.33
2045 197.43 445.67 359.44 300.32 265.89 316.28
Total Cont. $4,111.05 $4,092.34 $5,106.43 $4,874.38 $4,519.24 $4,391.13
through 2045
Present Value
$1,997.76 $1,974.86 $2,306.69 $2,262.80 $2,123.02 $2,023.16
of Total Cont.
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Judges’ Retirement System of lllinois
Comparison of Actuarial Valuation Results and Stress Testing Scenarios
Projection of Statutory Contribution as a Percent of Pay
Based on Actuarial Valuation as of June 30, 2020

Exhibit B-2

Illinois JRS
Scenario Baseline 1 2 3 4 5
Investment Varying Rates for the | Varying Rates for the | Varying Rates for the | Varying Rates for the | Varying Rates for the
eturn .50% per year irst 25 years, 6.50% | first 25years, 6.50% | first 25years, 6.50% | first 25 years, 6.50% | first 25 years, 6.50%
R 6.50% first 25 6.50% | first 25 6.50% | first 25 6.50% | first 25 6.50% | first 25 6.50%
Assumption peryear thereafter | peryearthereafter | peryearthereafter | peryearthereafter | peryearthereafter
25-Year
Geometric 6.50% 6.50% 4.15% 4.15% 5.64% 5.64%
Return
Investment returns | Investmentreturns | Investmentreturns | Investment returns
Summary of Investment returns | during the first 25 during the first 25 during the first 25 during the first 25
Investmr:nt during the first 25 | years representthe | years representthe | years represent the | years represent the
Returns N/A years with volatility, 25th percentile 25th percentile 40th percentile 40th percentile
Included in the based on the return with no return with volatility, return with no return with volatility,
Scenario System's asset volatility, based on based on the volatility, based on based on the
allocation policy the System's asset System's asset the System's asset System's asset
allocation policy allocation policy allocation policy allocation policy
Fiscal Year Contribution as a Percent of Payroll
2021 94.25% 94.25% 94.25% 94.25% 94.25% 94.25%
2022 97.32% 97.32% 97.32% 97.32% 97.32% 97.32%
2023 96.87% 92.59% 98.23% 89.23% 97.37% 98.80%
2024 97.04% 98.48% 99.45% 87.96% 97.95% 100.57%
2025 96.79% 94.58% 98.97% 97.01% 97.60% 99.09%
2026 96.52% 94.85% 98.95% 99.90% 97.42% 98.80%
2027 96.29% 95.89% 100.14% 105.55% 97.73% 96.63%
2028 95.78% 97.20% 101.12% 111.77% 97.79% 93.98%
2029 95.39% 96.20% 102.27% 117.44% 97.99% 89.19%
2030 94.74% 96.56% 103.25% 119.30% 97.98% 84.70%
2031 94.18% 98.22% 104.37% 116.09% 98.09% 80.41%
2032 94.02% 96.96% 105.97% 112.75% 98.64% 78.21%
2033 94.21% 98.40% 107.98% 110.01% 99.57% 74.14%
2034 97.47% 106.02% 117.77% 118.01% 105.44% 69.99%
2035 97.47% 106.39% 120.02% 115.83% 106.39% 71.78%
2036 97.47% 102.31% 122.37% 117.74% 107.41% 75.77%
2037 97.47% 96.70% 124.86% 122.73% 108.48% 84.04%
2038 97.47% 82.99% 127.54% 124.67% 109.65% 95.90%
2039 97.47% 61.59% 130.47% 126.81% 110.96% 109.92%
2040 97.47% 44.19% 133.79% 128.47% 112.43% 112.42%
2041 97.47% 41.29% 137.68% 126.28% 114.14% 126.27%
2042 97.47% 52.89% 142.47% 114.72% 116.26% 140.77%
2043 97.47% 85.22% 148.76% 115.83% 119.02% 147.37%
2044 97.47% 140.45% 158.24% 123.20% 123.10% 159.93%
2045 97.47% 220.04% 177.46% 148.27% 131.27% 156.16%




Judges’ Retirement System of lllinois
Comparison of Actuarial Valuation Results and Stress Testing Scenarios

Projection of Funded Ratio

Based on Actuarial Valuation as of June 30, 2020

Exhibit B-3

lllinois JRS
Scenario Baseline 1 2 3 4 5
Investment Varying Rates for the | Varying Rates for the | Varying Rates for the | Varying Rates for the | Varying Rates for the
Return 6.50% per year first 25 years, 6.50% | first 25 years, 6.50% | first 25 years, 6.50% | first 25 years, 6.50% | first 25 years, 6.50%
Assumption peryear thereafter | peryearthereafter | peryearthereafter | peryearthereafter | peryearthereafter
25-Year
Geometric 6.50% 6.50% 4.15% 4.15% 5.64% 5.64%
Return
Investment returns | Investmentreturns | Investment returns | Investmentreturns
Summary of Investment returns | during the first 25 during the first 25 during the first 25 during the first 25
Investment during the first 25 | years representthe | yearsrepresentthe | yearsrepresentthe | years represent the
years with volatility, 25th percentile 25th percentile 40th percentile 40th percentile
Returns N/A ; ; . ; R .
. based on the return with no return with volatility, return with no return with volatility,
Included in the . e
Scenario System's asset volatility, based on based on the volatility, based on based on the
allocation policy the System's asset System's asset the System's asset System's asset
allocation policy allocation policy allocation policy allocation policy
Fiscal Year Funded Ratio
2021 40.74% 41.33% 40.56% 41.82% 40.68% 40.49%
2022 41.89% 42.28% 41.30% 44.63% 41.68% 40.95%
2023 42.88% 43.47% 41.72% 44.58% 42.45% 41.42%
2024 43.82% 45.15% 41.91% 41.39% 43.11% 41.98%
2025 44.82% 45.25% 41.91% 38.14% 43.73% 44.33%
2026 45.75% 44.86% 41.78% 34.20% 44.26% 46.81%
2027 46.63% 46.06% 41.58% 30.71% 44.72% 50.66%
2028 47.44% 46.25% 41.31% 29.67% 45.11% 54.09%
2029 48.22% 45.62% 41.02% 32.03% 45.46% 57.21%
2030 48.99% 46.97% 40.70% 34.83% 45.79% 59.18%
2031 49.75% 47.10% 40.40% 37.39% 46.11% 61.93%
2032 50.57% 46.28% 40.16% 39.94% 46.49% 64.75%
2033 51.49% 46.94% 40.04% 41.95% 46.97% 64.79%
2034 52.73% 50.11% 40.54% 42.81% 47.87% 63.70%
2035 54.15% 54.19% 41.30% 42.46% 48.99% 61.00%
2036 55.79% 61.50% 42.40% 43.64% 50.37% 57.21%
2037 57.70% 71.60% 43.89% 45.39% 52.07% 53.29%
2038 59.93% 79.78% 45.86% 47.85% 54.15% 54.21%
2039 62.55% 82.46% 48.42% 52.09% 56.70% 53.16%
2040 65.60% 80.52% 51.68% 59.34% 59.80% 52.89%
2041 69.17% 74.79% 55.80% 64.30% 63.56% 56.19%
2042 73.32% 68.20% 60.96% 68.34% 68.11% 60.83%
2043 78.12% 65.63% 67.42% 72.33% 73.60% 68.88%
2044 83.66% 70.89% 75.61% 76.01% 80.27% 82.79%
2045 90.00% 86.55% 86.59% 80.10% 88.59% 95.13%
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Judges’ Retirement System of lllinois
Comparison of Actuarial Valuation Results and Stress Testing Scenarios
Unfunded Actuarial Accrued Liability
Based on Actuarial Valuation as of June 30, 2020

Exhibit B-4

Illinois JRS
Scenario Baseline 1 2 3 4 5
Investment Varying Rates for the | Varying Rates for the | Varying Rates for the | Varying Rates for the | Varying Rates for the
Return 6.50% per year first 25 years, 6.50% | first 25 years, 6.50% | first 25 years, 6.50% | first 25 years, 6.50% | first 25 years, 6.50%
Assumption peryearthereafter | peryearthereafter | peryearthereafter | peryearthereafter | peryearthereafter
25-Year
Geometric 6.50% 6.50% 4.15% 4.15% 5.64% 5.64%
Return
Investment returns | Investment returns | Investmentreturns | Investment returns
Summary of Investment returns | during the first 25 during the first 25 during the first 25 during the first 25
Investment during the first 25 | years represent the | years represent the | years represent the | years represent the
Returns N/A years with volatility, 25th percentile 25th percentile 40th percentile 40th percentile
. based on the return with no return with volatility, return with no return with volatility,
Included in the . .
Scenario System's asset volatility, based on based on the volatility, based on based on the
allocation policy the System's asset System's asset the System's asset System's asset
allocation policy allocation policy allocation policy allocation policy
Fiscal Year Unfunded Accrued Liability ($ in millions)
2021 $1,719.27 $1,702.24 $1,724.46 $1,687.98 $1,721.17 $1,726.63
2022 1,712.40 1,701.09 1,729.81 1,631.78 1,718.80 1,740.14
2023 1,705.14 1,687.56 1,739.84 1,654.40 1,717.96 1,748.86
2024 1,694.50 1,654.32 1,752.19 1,767.82 1,715.89 1,749.93
2025 1,677.03 1,664.08 1,765.57 1,880.19 1,710.05 1,691.81
2026 1,657.04 1,684.36 1,778.48 2,010.07 1,702.61 1,624.87
2027 1,633.92 1,651.39 1,788.44 2,121.06 1,692.31 1,510.58
2028 1,608.95 1,645.38 1,796.43 2,152.61 1,680.30 1,405.18
2029 1,581.04 1,660.43 1,801.03 2,075.47 1,665.37 1,306.65
2030 1,550.29 1,611.69 1,802.02 1,980.63 1,647.52 1,240.51
2031 1,516.66 1,596.68 1,799.04 1,889.75 1,626.55 1,149.10
2032 1,478.51 1,607.04 1,790.07 1,796.65 1,600.69 1,054.49
2033 1,435.20 1,570.06 1,774.14 1,717.53 1,569.14 1,041.88
2034 1,380.89 1,457.56 1,737.11 1,670.85 1,522.80 1,060.48
2035 1,320.31 1,319.09 1,690.23 1,656.99 1,468.88 1,123.12
2036 1,252.94 1,091.03 1,632.56 1,597.20 1,406.62 1,212.74
2037 1,178.22 791.02 1,563.01 1,521.15 1,335.22 1,301.25
2038 1,095.62 552.98 1,480.44 1,426.13 1,253.84 1,252.11
2039 1,004.44 470.47 1,383.34 1,284.76 1,161.32 1,256.08
2040 904.02 511.87 1,269.89 1,068.57 1,056.49 1,238.11
2041 793.78 649.01 1,137.99 919.00 938.07 1,127.76
2042 672.78 801.70 984.34 798.31 803.99 987.57
2043 540.32 848.88 804.54 683.42 651.88 768.57
2044 395.44 704.47 590.11 580.58 477.54 416.48
2045 237.25 319.20 318.14 472.18 270.68 115.51
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Judges’ Retirement System of lllinois
Comparison of Actuarial Valuation Results and Stress Testing Scenarios
Projection of Statutory Contribution Dollars

Based on Actuarial Valuation as of June 30, 2020

Illinois JRS
Scenario Baseline 6 7
Investment
Return 6.50% per year 6.50% per year 6.50% per year
Assumption
Wage Inflation 2.50% 3.50% 1.50%
Assumption
Active population Active population Active population
Population | remains constantat | remains constant at | remains constant at
Growth 947 members 947 members 947 members
Assumption through the through the through the
projection period projection period projection period
Fiscal Year Contribution Dollar Amount ($ in millions)
2021 $148.62 $148.62 $148.62
2022 152.42 152.42 152.42
2023 151.65 154.71 149.60
2024 151.80 155.44 149.37
2025 151.55 155.77 148.93
2026 151.31 155.92 148.30
2027 151.36 156.24 147.84
2028 150.87 155.85 147.23
2029 151.29 156.38 146.68
2030 151.33 156.41 146.39
2031 151.73 156.74 146.29
2032 153.07 157.99 147.01
2033 154.98 159.70 148.60
2034 162.33 166.72 155.42
2035 164.58 168.80 157.10
2036 167.07 171.10 159.00
2037 169.72 173.55 161.09
2038 172.53 176.15 163.34
2039 175.58 179.00 165.73
2040 178.84 182.12 168.30
2041 182.21 185.29 171.06
2042 185.83 188.79 173.93
2043 189.54 192.35 177.00
2044 193.41 196.11 180.19
2045 197.43 200.01 183.53
Total Cont.
through 2045 $4,111.05 $4,202.18 $3,942.97
Present Value $1,997.76 $2,042.10 $1,934.86

of Total Cont.
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Exhibit B-6

Judges’ Retirement System of lllinois

Comparison of Actuarial Valuation Results and Stress Testing Scenarios
Projection of Statutory Contribution as a Percent of Pay

Based on Actuarial Valuation as of June 30, 2020

lllinois JRS
Scenario Baseline 6 7
Investment
Return 6.50% per year 6.50% per year 6.50% per year
Assumption
Wage Inflation
Assumption 2.50% 3.50% 1.50%
Active population Active population Active population
Population | remains constant at | remains constant at | remains constant at
Growth 947 members 947 members 947 members
Assumption through the through the through the
projection period projection period projection period

Fiscal Year Contribution as a Percent of Payroll
2021 94.25% 94.25% 94.25%
2022 97.32% 97.32% 97.32%
2023 96.87% 97.80% 96.30%
2024 97.04% 97.96% 96.45%
2025 96.79% 97.78% 96.44%
2026 96.52% 97.54% 96.14%
2027 96.29% 97.34% 95.87%
2028 95.78% 96.84% 95.35%
2029 95.39% 96.46% 94.87%
2030 94.74% 95.83% 94.18%
2031 94.18% 95.27% 93.57%
2032 94.02% 95.11% 93.36%
2033 94.21% 95.27% 93.53%
2034 97.47% 98.39% 96.93%
2035 97.47% 98.39% 96.93%
2036 97.47% 98.39% 96.93%
2037 97.47% 98.39% 96.93%
2038 97.47% 98.39% 96.93%
2039 97.47% 98.39% 96.93%
2040 97.47% 98.39% 96.93%
2041 97.47% 98.39% 96.93%
2042 97.47% 98.39% 96.93%
2043 97.47% 98.39% 96.93%
2044 97.47% 98.39% 96.93%
2045 97.47% 98.39% 96.93%




Judges’ Retirement System of lllinois

Comparison of Actuarial Valuation Results and Stress Testing Scenarios

Projection of Funded Ratio

Based on Actuarial Valuation as of June 30, 2020

lllinois JRS
Scenario Baseline 6 7
Investment
Return 6.50% per year 6.50% per year 6.50% per year
Assumption
Wage Inflation
Assumption 2.50% 3.50% 1.50%
Active population Active population Active population
Population remains constant at | remains constant at | remains constant at
Growth 947 members 947 members 947 members
Assumption through the through the through the
projection period projection period projection period
Fiscal Year Funded Ratio

2021 40.74% 40.28% 41.30%
2022 41.89% 41.44% 42.50%
2023 42.88% 42.46% 43.53%
2024 43.82% 43.46% 44.51%
2025 44.82% 44.52% 45.56%
2026 45.75% 45.53% 46.54%
2027 46.63% 46.49% 47.46%
2028 47.44% 47.38% 48.32%
2029 48.22% 48.25% 49.13%
2030 48.99% 49.11% 49.92%
2031 49.75% 49.95% 50.71%
2032 50.57% 50.86% 51.53%
2033 51.49% 51.85% 52.46%
2034 52.73% 53.14% 53.69%
2035 54.15% 54.60% 55.09%
2036 55.79% 56.27% 56.70%
2037 57.70% 58.20% 58.57%
2038 59.93% 60.43% 60.74%
2039 62.55% 63.03% 63.28%
2040 65.60% 66.06% 66.24%
2041 69.17% 69.57% 69.70%
2042 73.32% 73.65% 73.73%
2043 78.12% 78.36% 78.40%
2044 83.66% 83.79% 83.80%
2045 90.00% 90.00% 90.00%
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Exhibit B-8

Judges’ Retirement System of lllinois

Comparison of Actuarial Valuation Results and Stress Testing Scenarios
Unfunded Actuarial Accrued Liability

Based on Actuarial Valuation as of June 30, 2020

lllinois JRS
Scenario Baseline 6 7
Investment
Return 6.50% per year 6.50% per year 6.50% per year
Assumption
W:ii:::;::" 2.50% 3.50% 1.50%
Active population Active population Active population
Population | remains constant at | remains constant at | remains constant at
Growth 947 members 947 members 947 members
Assumption through the through the through the
projection period projection period projection period

Fiscal Year Unfunded Accrued Liability ($ in millions)
2021 $1,719.27 $1,752.91 $1,681.39
2022 1,712.40 1,747.99 1,670.94
2023 1,705.14 1,742.06 1,660.76
2024 1,694.50 1,732.20 1,647.36
2025 1,677.03 1,714.90 1,627.16
2026 1,657.04 1,694.62 1,604.76
2027 1,633.92 1,670.82 1,579.83
2028 1,608.95 1,644.93 1,552.56
2029 1,581.04 1,615.82 1,523.33
2030 1,550.29 1,583.68 1,491.42
2031 1,516.66 1,548.54 1,456.81
2032 1,478.51 1,508.72 1,418.44
2033 1,435.20 1,463.68 1,375.08
2034 1,380.89 1,407.74 1,321.22
2035 1,320.31 1,345.47 1,261.56
2036 1,252.94 1,276.39 1,195.65
2037 1,178.22 1,199.93 1,122.98
2038 1,095.62 1,115.59 1,043.02
2039 1,004.44 1,022.69 955.23
2040 904.02 920.50 858.98
2041 793.78 808.51 753.60
2042 672.78 685.71 638.52
2043 540.32 551.42 512.86
2044 395.44 404.68 375.89
2045 237.25 244.57 226.69




Judges’ Retirement System of lllinois

Baseline Valuation

Projection of Cashflows, Accrued Liability, and Market Value of Assets
Based on Actuarial Valuation as of June 30, 2020

Baseline Valuation Projection ($ in Millions)
Fiscal Employer AZ?i?\filst:r:tr;Se Employer Actuarial Accrued | Annual Change | Market Value of | Annual Change | Funded
Year Contributions Expenses Normal Cost Liability (AAL) in AAL (%) Assets (MVA) in MVA (%) Ratio
2021 $148.62 $177.96 $34.42 $2,901.33 $1,168.93 40%
2022 152.42 185.39 33.01 2,946.98 1.57% 1,225.21 4.81% 42%
2023 151.65 193.61 31.29 2,985.24 1.30% 1,275.76 4.13% 43%
2024 151.80 201.56 29.62 3,016.17 1.04% 1,321.67 3.60% 44%
2025 151.55 209.48 27.88 3,039.22 0.76% 1,362.19 3.07% 45%
2026 151.31 216.91 26.30 3,054.61 0.51% 1,397.57 2.60% 46%
2027 151.36 224.56 24.59 3,061.29 0.22% 1,427.37 2.13% 47%
2028 150.87 230.86 23.77 3,060.94 -0.01% 1,451.99 1.72% 47%
2029 151.29 237.01 22.90 3,053.42 -0.25% 1,472.38 1.40% 48%
2030 151.33 242.59 21.96 3,038.95 -0.47% 1,488.66 1.11% 49%
2031 151.73 247.25 21.50 3,018.37 -0.68% 1,501.71 0.88% 50%
2032 153.07 251.76 20.58 2,991.39 -0.89% 1,512.88 0.74% 51%
2033 154.98 255.30 19.89 2,958.86 -1.09% 1,523.66 0.71% 51%
2034 162.33 258.06 19.31 2,921.34 -1.27% 1,540.45 1.10% 53%
2035 164.58 259.98 18.90 2,879.57 -1.43% 1,559.26 1.22% 54%
2036 167.07 261.16 18.63 2,834.13 -1.58% 1,581.19 1.41% 56%
2037 169.72 261.69 18.40 2,785.53 -1.71% 1,607.31 1.65% 58%
2038 172.53 261.41 18.28 2,734.52 -1.83% 1,638.90 1.97% 60%
2039 175.58 260.33 18.23 2,681.80 -1.93% 1,677.36 2.35% 63%
2040 178.84 258.57 18.27 2,628.07 -2.00% 1,724.05 2.78% 66%
2041 182.21 255.79 18.44 2,574.44 -2.04% 1,780.66 3.28% 69%
2042 185.83 252.54 18.58 2,521.37 -2.06% 1,848.59 3.81% 73%
2043 189.54 248.62 18.80 2,469.67 -2.05% 1,929.35 4.37% 78%
2044 193.41 244.26 18.99 2,419.86 -2.02% 2,024.42 4.93% 84%
2045 197.43 239.44 19.23 2,372.57 -1.95% 2,135.32 5.48% 90%
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