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September 10, 2018

Board of Directors

Kentucky’s Affordable Prepaid Tuition
100 Airport Road, P.O. Box 798
Frankfort, KY 40601

Attention: David Lawhorn, 529 Program Manager
Re: Kentucky’s Affordable Prepaid Tuition Actuarial Valuation as of June 30, 2018
Dear Directors:

Gabriel, Roeder, Smith & Company (“GRS”) has performed an actuarial valuation of Kentucky’s Affordable
Prepaid Tuition program (“KAPT” or “the program”) as of June 30, 2018. The purpose of this actuarial
valuation is to evaluate the financial status of the program as of June 30, 2018.

This report presents the principal results of the actuarial valuation of KAPT including the following:

a) A comparison of the actuarial present value of the obligations for prepaid tuition contracts purchased
through December 13, 2004 (the most recent ending date for contract sales), with the value of the
assets associated with the program as of June 30, 2018;

b) An analysis of the factors which caused the deficit/margin to change since the prior actuarial valuation;
and

c) A summary of the member data, financial data, plan provisions, and actuarial assumptions and
methods utilized in the actuarial calculations.

The main conclusion of the valuation is that the fund will become depleted in 4-5 years. We understand that
the liabilities of the fund are backed by the full faith and credit of the Commonwealth of Kentucky, who will be
responsible for satisfying the liabilities not covered by the assets of the fund.

Our valuation results show estimates of the depletion date and present value of the unfunded liabilities under
the glide path adopted by the Board (and resulting expected rates of return provided by Graystone Consulting)
in Section A. In addition, we show the sensitivity of the depletion date and unfunded liabilities to certain
assumptions in Section G.
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This report was prepared at the request of the program and is intended for use by the Board of Directors (“the
Board”) and those designated or approved by the Board. This report may be provided to parties other than
the Board only in its entirety. This report should not be relied on for any purpose other than the purpose
described above. GRS is not responsible for unauthorized use of this report.

The valuation results set forth in this report are based upon data and information, furnished by KAPT,
concerning program benefits, financial transactions, and beneficiaries of KAPT. We reviewed this information
for internal and year-to-year consistency, but did not audit the data. We are not responsible for the accuracy
or completeness of the information provided by KAPT. Further, the data and information provided is through
June 30, 2018, and does not reflect subsequent market changes.

There are currently no Actuarial Standards of Practice that specifically refer to prepaid tuition plans. We have
followed the guidance from the Actuarial Standards of Practice on pensions due to their similar nature.

The valuation results summarized in this report involve actuarial calculations that require assumptions about
future events. The major actuarial assumptions used in this analysis were adopted by, and are the
responsibility of the program and the program’s Board. We have not performed an experience study, but have
reviewed the assumptions. Based on our limited review, we believe these assumptions are within a reasonable
range and are in compliance with actuarial standards regarding pension calculations.

We have prepared this valuation with the understanding the program is closed to new participants.

Future actuarial measurements may differ significantly from the current measurements presented in this
report due to such factors as the following: Program experience differing from that anticipated by the
economic or demographic assumptions; changes in economic or demographic assumptions; and changes in
program provisions or applicable law. We have performed an analysis of the sensitivity of certain changes in
future assumptions. See Section G of this report for additional details. In addition, because it is not possible
or practical to consider every possible contingency, we may use estimates or simplifications of calculations to
facilitate the modeling of future events. We may also exclude factors or data that are deemed to be
immaterial.

GRS makes no representations or warranties to any person participating in or considering participation in the
program.

To the best of our knowledge, the information contained in this report is accurate and fairly presents the
actuarial position of Kentucky’s Affordable Prepaid Tuition program as of June 30, 2018.
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Brian B. Murphy and James R. Sparks are Members of the American Academy of Actuaries (MAAA) and meet
the Qualification Standards of the American Academy of Actuaries to render the actuarial opinions contained

herein.
The signing individuals are independent of the program sponsor.
Respectfully submitted,

%Jv@ Clezr—

Kenneth G. Alberts

(o &M%/

Brian B. Murphy, FSA, EA, FCA, MAAK,

és‘; Sparks, ASA, MAAA
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SECTION A

EXECUTIVE SUMMARY



Kentucky’s Affordable Prepaid Tuition
Summary of Results

Valuation
Results
Valuation Date: June 30, 2018 | June 30, 2017*
Membership Summary:
Accounts
Not Yet Matriculating 1,686 N/A
Matriculated or Termination in Progress 2,045 N/A
Total 3,731 N/A
Average Years until Expected Enrollment (Negative if Past
Matriculation Year) (2.6) N/A
Assets
Market Value of Assets S 69,982,608 |S 81,801,720
Present Value of Future Contract Payments S 575,230 | $ 963,828
Fees Receivable S 195,828 | S 195,816
Total S 70,753,666 | S 82,961,364
Annual Return on Market Value of Assets
July 1, 2017 to June 30, 2018~ 5.81%
Actuarial Liabilities (Present Value of Future Tuition Payments,
Refunds, Fees, and Administrative Expenses) S 108,131,117 |S 115,850,221
Margin/(Deficit) S (37,377,451)| S (32,888,857)
Funded Ratio 65.4% 71.6%
Estimated Fiscal year Fund Depleted 2023 2024
* Based upon Prior Actuary’s results.
A Net of fees. Reported to GRS by KAPT’s prior investment consultant.
G R S Eiﬂii??.i? Kentucky’s Affordable Prepaid Tuition 1



Kentucky’s Affordable Prepaid Tuition
Summary of Results

Value as of
Valuation Date:

Valuation
Results

Invested Assets & Future Contract Receivables

Other Payables & Receivables

Actuarial Liabilities

Other Liabilities

Actuarial Deficit

Deficit as a Percent of Liabilities

$ 70,557,838
195,828
108,131,117

N/A

S (37,377,451)

34.6%

@

Retirement
Consulting
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Kentucky’s Affordable Prepaid Tuition
Summary of Assets and Liabilities as of June 30, 2018

($ in Millions)
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Numbers may not add due to rounding.
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Kentucky’s Affordable Prepaid Tuition
Funded Status

June 30, 2018 June 30, 2017*
Actuarial Present Value of Future Tuition Payments, Fees and S 108,131,117 $ 115,850,221
Expenses
Market Value _of Assets (Including the Present Value of Installment S 70,753,666 8 82,961,364
Contract Receivables)
Margin/(Deficit) S (37,377,451) S (32,888,857)

* Based upon prior Actuary’s results.

Change in Margin/(Deficit)

Margin/(Deficit)

(1.) Values as of June 30, 2017*

(2.)

(3.)
(4.) Change Due to:
a. Investment experience above/(below) assumed
b. Tuition/fee inflation below/(above) assumed
¢. Change in program assumptions”
d. Other program experience during fiscal year 2018

Total

(5.) Actual values as of June 30, 2018 [(3) + (4)]

Projected margin/(deficit) as of June 30, 2018 [(1) + (2)]

Interest on Margin/(Deficit) at assumed rate from prior actuary (5.07%)

S (32,888,857)
$ (1,667,465)
$ (34,556,322)
1,169,045

3,056,582

(7,034,441)

(12,315)

$ (2,821,129)
S (37,377,451)

* Based upon prior Actuary’s results.

A Includes changes in liability as a result of changes in actuarial software, annual increases in future tuition,
assumed increases in future rates of investment return and handling of refunds.

GRS did not audit the prior Actuary’s June 30, 2017 Actuarial Valuation.

GRS &
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Kentucky’s Affordable Prepaid Tuition
Discussion

Financial Status of Plan

Plan Status

As of June 30, 2018, the present value of all future tuition obligations under contracts outstanding (and
including estimated future administrative and investment expenses) at that date is $108.1 million. Program
assets as of June 30, 2018, including the Market Value of Assets and the present value of installment contract
receivables, are $70.8 million.

The difference between the assets of $70.8 million and future obligations of $108.1 million represents a
program deficit of $37.4 million. The program is 65.4% funded. This compares to 71.6% as of the prior
actuarial valuation. The funded status is not appropriate for measuring the settlement cost of the program. A
funded status less than 100% is an indication that additional contributions (in other words, contributions from
sources other than contract payments) will be needed in the program to satisfy all the program liabilities.

We understand that the program is backed by the full faith and credit of the Commonwealth of Kentucky. The
deficit of $37.4 million is one estimate of the present value of the contributions the Commonwealth will need

to make in order to satisfy its obligation under the program, if future activity is exactly as assumed.

Other Measurements to Consider

This report is intended to measure the obligations of the Plan. Since the Plan obligations will become
Commonwealth obligations upon asset depletion, the unfunded obligations of the Plan of $37.4 million is one
measure of the obligations of the Commonwealth. However, there are other measures. For example, if the
expected payment obligations were summed from the date of depletion, to the date of termination, the sum
would total approximately $46.1 million in tuition, refund payments and expenses.

Projected Tuition Projected Admin
Fiscal Year Payments Projected Refunds Expenses Total Obligations
2023 S 9,552,950 * $ 2,820,611 S 281,734 S 12,655,295
2024 7,395,656 1,916,159 244,444 9,556,259
2025 4,513,908 1,231,023 208,333 5,953,265
2026 1,963,803 1,111,999 172,222 3,248,025
2027 648,198 959,944 136,111 1,744,253
2028 - 12,885,457 100,000 12,985,457
TOTAL S 24,074,515 S 20,925,194 $ 1,142,845 S 46,142,554

*Net of remaining program assets/future contract payments in Fiscal Year 2023.

G R S Retirement Kentucky’s Affordable Prepaid Tuition 5
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Kentucky’s Affordable Prepaid Tuition
Discussion (Continued)

Valuation Methods

During the year there was a change in actuarial firms. As each actuarial firm will have different software and
different technical approaches to the calculations, it is common for different actuarial firms to calculate different
cost estimates. While a full replication of the prior actuary's results was not in the scope of our assignment, we
did attempt to replicate the prior results in order to ensure that our application of the assumptions was similar to
the prior actuary's application. Our calculation of the prior year's results was approximately 1.7% higher than the
prior actuary, using the assumptions disclosed in the last valuation report. This proximity gave us comfort that
we were generally applying assumptions in a similar manner. A closer result may be attainable (or an explanation
of the differences) if we were to perform a full replication. Such a replication would likely involve discussions
with the prior actuary (at a minimum) and possibly the collection of test life calculations. This would also involve
additional fees. Please let us know if the Board would like a fee quote for this kind of service.

Valuation Assumptions

Changes from Prior Valuation

Tuition Increase Assumption

We were informed that the Board adopted a tuition increase assumption of 6% through 2025 and 3% from 2026
through 2028. This assumption is lower than the 6.25% (for all years) assumption used in the prior valuation.

Asset Allocation Glide Path and Assumed Rate of Investment Return
We were also informed that the Board adopted the same asset allocation glide path as the previous year.
Graystone Consulting reviewed the Board’s adopted Glide Path and then projected rates of the returns for the

period 2019 to 2025 based on that Glide Path. We used the Graystone projected rates in the valuation. A
comparison of these rates with the rates used in the prior valuation are shown below.

Assumed Investment Return

Fiscal Year Ending: 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026+
A Rates of Return
ssumed Rates of Return from | ¢ (0. | 4 o0 | 63406 | 6.34% | 5.37% | 4.57% | 3.91% | 2.99% | 2.66%
Prior Actuarial Valuation
A Rates of Return
ssumed Rates of Return from N/A | 4.40% | 4.40% | 3.80% | 3.40% | 3.10% | 2.50% | 2.40% | 2.40%
Graystone Consulting

G R S E‘ZEZ‘ZTQ.‘“;’Q Kentucky’s Affordable Prepaid Tuition 6




Kentucky’s Affordable Prepaid Tuition
Discussion (Continued)

Other Assumptions to Consider Monitoring

Tuition Increase Assumption

At 6%, this assumption is higher than many of our other prepaid tuition plans assume. In addition, KAPT's own
experience has been below this assumption in each of the last 5 years (5-year average of 3.9% and 4.2% for the
University of Kentucky and the Kentucky Community and Technical College, respectively). However, even if no

increase in tuition is assumed, the fund will still be depleted by the 2023 Fiscal Year end.

Refunds

With the value of contracts being frozen 2 years after the expected utilization period, it would seem likely that
participants would refund at that point. However, the data shows that there are a substantial number of
participants who are already more than 2 years past their expected utilization period. In addition, KAPT has
indicated that refunds have been less than expected since the 2014 plan change that froze contract values 2
years after the expected utilization period. The prior actuary assumed 8% of participants matriculating in the
future would hold onto their contracts until the end of the program (June 30, 2028). Staff confirmed they
provided the basis for this assumption. Since there was no description of an assumption specifically related to
participants who were already more than 2 years past their expected utilization period as of the valuation date,
we believe that the prior actuary assumed they would hold their contracts until the end of the program.

The results shown in the beginning of this report are based on the following assumptions:

a) Participants who reach 2 years after the end of the expected utilization period in the future are assumed
to refund at that point (assumed to be 8% of participants who currently are less than 2 years beyond the
end of their utilization period); and

b) Participants who are already more than 2 years beyond the end of their utilization period as of the
valuation date are expected to hold their contracts until the end of the program (June 30, 2028).

We have also added the ability to alter (b), above as a sensitivity test. For example, if the participants in group (b)

were assumed to refund immediately (on the valuation date), liabilities (and deficit) would increase by
approximately $2.6 million and the fund depletion date would accelerate by approximately 1 year.

Benefit Provisions

There were no changes in benefit previsions since the last Valuation.

G R S Retirement Kentucky’s Affordable Prepaid Tuition 7
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Kentucky’s Affordable Prepaid Tuition
Discussion (Concluded)

Plan Status

The program has a closure date of June 30, 2028, at which point any remaining contract values will be refunded
or rolled over to individual 529 College Savings Plans. The Board could elect to start selling contracts again and is
charged with annually making that decision. However, if new contracts were to be sold, they would be part of a
different plan and would not be backed by the full faith and credit of the Commonwealth. See page 27 for a
discussion regarding the sales of new contracts.

Future Outlook

The program is expected to become insolvent in 4-5 years. If participants whose contract value has stopped
increasing do not elect a timely refund, the insolvency date could be extended a year or two.

‘G R (Fgetirem,ent Kentucky’s Affordable Prepaid Tuition
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SECTION B

PLAN DESCRIPTION



Kentucky’s Affordable Prepaid Tuition
Summary of Plan Description Evaluated June 30, 2018

Purchasing Contracts — KAPT is currently closed to new participants. Current members purchased from
three types of contracts with the following benefits:

e Value Plan — Provides in-state tuition and mandatory fees at Kentucky Community and Technical
College System (KCTCS). KCTCS tuition price for full-time enrollment will be guaranteed.
Depending on tuition rates, any money left over can cover qualified educational expenses.

e Standard Plan — Provides in-state undergraduate tuition and mandatory fees at Kentucky’s eight
public universities. Guarantees tuition price for full-time enrollment at the Commonwealth’s most
expensive public university (currently University of Kentucky). Depending on tuition rates, any
money left over can cover qualified educational expenses such as books, room, and board.

e Premium Plan — Provides tuition at Kentucky’s private colleges and universities. While no
particular school’s tuition is guaranteed, your value of the plan grows at the same rate as the
University of Kentucky’s tuition. Depending on tuition rates, any money left over can cover
qualified educational expenses such as books, room, and board.

Contract Payments — Contract holders may agree to pay-off their contracts in a variety of ways:

Lump-Sum Payment (Full Contract paid-in-full at time of enrollment to the program)
3-Year Monthly Payments (36 monthly payments after purchase of contract)
5-Year Monthly Payments (60 monthly payments after purchase of contract)
7-Year Monthly Payments (96 monthly payments after purchase of contract)

Extended Monthly Payments (Monthly payments after purchase of contract for defined period up to
and including the year of high school matriculation)

e Custom Monthly Payments (Monthly payments based upon a custom determined schedule)

G R S Retirement Kentucky’s Affordable Prepaid Tuition 9
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Kentucky’s Affordable Prepaid Tuition
Summary of Plan Description Evaluated June 30, 2018

Refunds

If a contract holder elects to close account prior to July 1 of their projected college entrance year
(PCEY), the amount refunded will include payments made towards the contract minus administrative and
cancellation fees.

If a contract holder elects to close account beyond July 1 of their PCEY and before the end of their
contract’s utilization period, the contract holder receives the tuition payout value of the account at that
time minus administrative and cancellation fees and any benefits already used.

If a contract holder elects to close account beyond the end of their contract’s utilization period, the
contracts receive the following:

e Accounts with utilization period end dates prior to 2012 — The value of the remaining prepaid
tuition account for the 2014-2015 academic year.

e Accounts with utilization period end dates on or after 2012 — The value of the remaining prepaid
tuition account at the end of the utilization period plus any applicable tuition plan value increases
in each of the next two years (capped at 3% per annum).

Accounts have until June 30, 2028 to utilize benefits. Any remaining contract value will be rolled over into
a 529 College Savings program or refunded.

Change in Beneficiary

Contract holders can change the beneficiary as long as the new beneficiary is an eligible member of the
family of the current beneficiary.

For purposes of this valuation, it is assumed that no contracts will change beneficiaries.

This is a summary of the contract provisions as they pertain to this valuation. This should not be construed
as actual contract terms.

G R S Retirement Kentucky’s Affordable Prepaid Tuition 10
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SECTION C

DETAILED CHANGE IN MARGIN/(DEFICIT)
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SECTIOND

PLAN ASSETS



Kentucky’s Affordable Prepaid Tuition

Statement of Total Assets (at Market Value)

Market Value of Cash & Investment Assets Held

Cash

Corporate Bonds

U.S. Treasury and Government
Agency Securities

Corporate Stock

Money Market

Assumed Net Receivables

Total

as of June 30, 2018

as of June 30, 2017

Amount % of Total Amount % of Total
S 1,463,457 2.09% S 1,844,699 2.25%
S 28,544,289 40.67% $ 32,755,096 39.95%
S 4,921,560 7.01% $ 5,591,328 6.82%
S 34,884,148 49.71% S 41,582,490 50.71%
S 21,133 0.03% S 28,597 0.03%
S 343,849 0.49% S 195,326 0.24%
$ 70,178,436 100.00% $ 81,997,536 100.00%

GRS &
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Kentucky’s Affordable Prepaid Tuition
Reconciliation of Total Assets (at Market Value)

Total Market Value of Assets as of 6/30/2017

Additions:
Contract Payments

Investment Revenues:
a. Net unrealized gain on investments
b. Interest and investment income
Total Investment Revenues

Deductions:
a. Administrative expenses
b. Personnel and professional expenses
c. Refunds
d. Trustee fee expense
e. Tuition benefits expense, net
Total Deductions

Change in Net Position

Change in Net Receivables

Total Market Value of Assets as of 6/30/2018

S 81,997,536

S 163,440

$ (1,553,769)
6,182,090
$ 4,628,321

S 40,548
334,678
2,638,957
56,159
13,813,548
16,883,890

(12,092,129)
273,029
70,178,436

wv | v n

Total asset value shown above excludes any receivables for future contract payments.

Retirement
Consulting
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SECTION E

CONTRACT DATA
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SECTION F

METHODS AND ASSUMPTIONS



Kentucky’s Affordable Prepaid Tuition
Valuation Methods and Assumptions
Assumed Rate Investment of Return — These rates were provided by Graystone Consulting and based upon

the Board adopted Glide Path (see Appendix A for more details). The assumed rate of investment return is
gross of investment and administrative expenses.

Assumed Investment Return
Fiscal Year Ending: 2019 2020 2021 2022 2023 2024 2025+
Assumed Rates of Return 4.40% | 4.40% | 3.80% | 3.40% 3.10% 2.50% 2.40%

Assumed Rate of Tuition Increases:

4-Year Universities — 6.00% through the 2025/2026 Academic Year, 3.00% thereafter.
2-Year Community Colleges — 6.00% through the 2025/2026 Academic Year, 3.00% thereafter.

Assumed Utilization Hours": It is assumed 92% of contracts who reach projected contract enrollment year
(PCEY) on or after the valuation date will utilize 32 KAPT hours per year until they have exhausted all value or
reached the end of their utilization period. Contracts with remaining value beyond the utilization period are
assumed to refund 2 years after the end of their utilization period (maximum refundable value).

# Liabilities are modeled assuming two payments per year for Tuition payouts (one at beginning of September and
one at beginning of January).

Refunds: It is assumed 8% of contracts will not utilize any additional KAPT hours and will continue holding
their contract until 2 years after the end of their utilization period and then will be issued a refund.

Past Due Refunds: Those who are already 2 years past the end of their expected utilization period as of the
valuation date and have not already refunded are assumed to continue holding their contracts until the
program closure in 2028 and then will be issued a refund.

Election of Program Changes: None.
Election of Change of Beneficiary: None.

Liability Adjustments for Investment and Administrative Expenses: There is a 0.2% expense based upon the
Market Value of Assets for Investment Expenses. Administrative expenses are assumed to be $425,000 in the
next year and steadily decrease to $100,000 in 2028 (the final year of the Program).

Contract Terms: No changes in contract terms are assumed once initiated.
Annual Payout Values for the 2018/2019 Academic Year (based on usage of 32 KAPT hours):

Value Plan — $5,664

Standard Plan —$12,420

Premium Plan:
2001-2002 KAPT Enrollment — $39,319
2002-2003 KAPT Enrollment — $42,999
2004-2005 KAPT Enrollment — $36,281

G R S Retirement Kentucky’s Affordable Prepaid Tuition 16

Consulting




Kentucky’s Affordable Prepaid Tuition
Valuation Methods and Assumptions

Cancellations: It is assumed contracts which have not yet reached their PCEY will cancel and refund based
upon the rates below. Itis assumed the amount refunded equals the amount of money the contract has paid
into the program towards their contract.

Contract Payment Plan

Years Since 36 Monthly 60 Monthly 84 Monthly Extended Custom
Purchase Lump-Sum Payments Payments Payments Payments Payments
0 1.50% 3.00% 5.00% 6.00% 8.00% 8.00%
1 1.00% 2.00% 4.00% 4.00% 7.00% 7.00%
2 0.75% 1.00% 3.00% 3.00% 5.00% 5.00%
3 0.75% 1.00% 2.00% 2.00% 4.00% 4.00%
4 0.50% 0.75% 1.00% 1.00% 3.00% 3.00%
5 0.50% 0.75% 0.75% 1.00% 2.00% 2.00%
6 0.50% 0.75% 0.75% 1.00% 1.00% 1.00%
7+ 0.50% 0.75% 0.75% 0.75% 0.75% 0.75%

The assumptions were adopted by and provided by the Board either through Staff or through the prior
Actuary’s valuation report. Where the application of certain assumptions in the prior valuation was not
completely clear (such as timing of refunds for participants more than 2 years past the expected utilization
period), we worked with Staff to determine a clear application and/or showed a range of results.

We have reviewed the assumptions for reasonableness and believe the rationale for the assumptions is based
on past program experience (for demographic assumptions) or future expectations (for economic
assumptions). We believe the assumptions are reasonable.
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SECTION G

PROJECTION RESULTS



Kentucky’s Affordable Prepaid Tuition
Sensitivity Testing Results

The actuarial assumptions regarding future increases in tuition costs and fees and the future rate of
investment return were adopted by KAPT. In our opinion, the adopted assumptions are reasonable for the
purpose of the measurement. However, no one knows with certainty what the future holds with respect
to economic and other contingencies. For example, while it is assumed that the assets of the Plan will
earn 4.40% gross of investment expenses during the 2019 Fiscal Year; actual return is expected to vary
from year to year. Therefore, we have projected the program’s results under alternative assumptions for
future investment income and tuition increases, as follows:

Pg. Description

20 Current valuation assumptions — Projection based upon the valuation assumptions and the current
program assets plus the deficit of $37.4 as a lump-sum contribution to the program as of the
valuation date to display solvency for the remainder of the program.

21 Current valuation assumptions — Projection based upon the valuation assumptions and current
program assets for computation of the depletion date.

22 The investment return assumption is 200 basis points higher than assumed in each of the next 4
years.

23 Tuition increases are 100 basis points higher in each future year than assumed.

24 Tuition increases are 100 basis points lower in each future year than assumed.

25 Contracts which, as of the valuation date, are more than 2 years past their utilization period but

have not refunded yet are assumed to refund immediately in the next fiscal year.

The summary of the impact of each of these scenarios on the principal valuation results is presented on
the following page. See pages 20 through 25 for detailed projection results of each scenario.
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APPENDIX A

GLIDE PATH



Kentucky’s Affordable Prepaid Tuition

Cash & Bonds

Ultra-Short Fixed Income
Short Term Fixed Income

US Fixed Income

Municipal Bond

Intemational Fixed Income
Inflation-Linked Securities
High Yield

Emerging Markets Fixed Income
Convertible Bond

Equities

US Large Cap Growth Equity
US Large Cap Value Equity
US Mid Cap Growth Equity
US Mid Cap Value Equity

US Small Cap Growth Equity
US Small Cap Value Equity
Europe Equity

Japan Equity

Asia Pacific ex Japan Equity
Emerging Markets Equity
Non-Traditional Asset Classes®
Absolute Retum Assets
Equity Hedge Assets

Equity Retum Assets

Real Estate Investment Trusts
Commodities

Master Limited Partnerships
Natural Resources.

Private Real Estate Funds
Core Private Real Estate Funds
Private Credit

Private Equity

Asset Classes

Large Cap US Equity

Small/Mid Cap US Equity
International Equity

US Fixed Income

TIPS

Short Duration US Fixed Income
Cash Equivalents

Totals

2018 Annual Retums (%)

2018 Standard Deviations (%)
Equity

Intermediate Duration Fixed Income
Short Duration Fixed Income

Allocations and Expected Performance

Secular Forecasts
Return

34%
38%
4.9%
35%
4.6%
5.9%
7.2%
7%
B.4%

10.4%
10.1%
11.6%
10.9%
12.5%
11.6%
B.7%

94%

12.0%
13.6%

55%
B.1%

Glide Path

Strateg

Forecasts

Volatility Return Volatility
0.9% 23% 0.9%
1.4% 26% 1.4%
5.3% 34% 5.3%
6.7% 32% 6.7%
4.2% 20% 4.2%
7.5% 1.8% 7.5%
B8.3% 3.8% 8.3%
123% 58% 12.3%
B.9% 46% 8.9%
16.8% 43% 15.7%
14 4% 59% 13.7%
19.9% 46% 18.5%
15.5% 82% 14 8%
22.3% 6.3% 21.1%
17.2% 6.6% 16.8%
17.3% 6.9% 16.4%
20 7% 70% 20.0%
23.0% 8.0% 21.9%
22 7% 84% 21.6%
4.0% 3.5% 4.0%
B8.2% 46% 8.2%
B.1% 4T% 8.1%
16.7% 71% 16.7%
14 5% 44% 14 5%
16.0% T1% 16.0%
20 1% 72% 20.1%
17.3% 8.3% 17.3%
9.8% 75% 9.8%
B8.0% 34% 8.0%
19.1% 81% 19.1%

Glide Path

Graystone
Consulting

Source: Global Investment Committee as of Fab 28,
2018. Annual return is the forecasted arithmetic
average annual retum. Annualized volatility, skewness
and kurtosis estimates are based on the longest
available data through Feb 28, 2018. Strategic

are cali toa 7 yeari
horizen. Secular Forecasts are calibrated to a 20+ year
horizen.

Forecast estimates are for ilustrative purposes only,
are based on propristary models and are not indicative
of the future performance of any specific investment.
index or asset class. Actual performance may be more
or less than the estimates shown in this table.
Estimates of future performance are based on
assumptions that may not be realized.

* The GIC applies significant statistical adjustments to
correct for distortions typically associated with hedge
fund, private equity and private real estate index
retums.

Investor Suitability: Morgan Stanley recommends that
investors independently evaluate sach asset elass,
investment style, issuer, security, instrument or
strategy discussed. Legal. accounting and tax
restrictions, transaction costs and changes to any
assumptions may significantly affect the economics and
resuits of any investment. Investors should consult their
own tax, legal or other advisors to determine suitability
for their specific circumstances. Investments in private
funds (including hedge funds. managed-futures funds
and private-squity funds) are speculative and include a
high degree of risk.

2019 2020 2021 2022 2023 2024
24 18 12 6 0
6 4 3 o 0
6 4 3 o 0
33 22 11 0 0
6 3 0 0 0
0 5 10 15 20
25 44 61 79 80
100 100 100 100 100
3.80 3.40 3.10 2.50 2.40
5.40 3.80 2.60 1.10 0.80
36 26 18 6 0
39 25 1 o 0
25 49 71 94 100

The prices. quotes. and statistics contained herein have been obtamned from sources believed to be reliable. however. the accuracy cannot be guaranteed.

From September 5, 2018 correspondence received from Graystone Consulting and Kentucky Higher

Education Assistance Authority Staff.

Retirem'ent
Consulting

GRS

Kentucky’s Affordable Prepaid Tuition

26



APPENDIX B

DISCUSSION OF SELLING NEW CONTRACTS



Kentucky’s Affordable Prepaid Tuition
Discussion on Selling New Contracts

Background

The Board must annually consider the selling of new contracts. Contracts were last sold in 2004.

Long Term Growth of Contracts

Under the original program, Participants could leave their contracts in the program (unused) for as long as
they desired and the contract value would continue to grow at the rate of the increase in tuition growth
(primarily at the University of Kentucky). Since pricing is based on a present value of expected payments,
appropriate pricing under a program design, such as this, cannot be determined when the value of the
contract can grow forever and the rate of increase in value (assumed tuition increases) exceeds the
discount rate (assumed rate of investment return).

However, the legislated program changes in 2014 limited the growth of unused contracts to 6 years
beyond the expected utilization period. Since the growth of the value of the contracts is limited, an
appropriate pricing can be determined.

Separation of Plans

We understand that if the Board were to re-open sales of new contracts, a separate plan would be
created (such as a KAPT Il). We further understand that contracts under the new plan would not be
backed by the full faith and credit of the Commonwealth and the assets of the new plan would not be
used to pay the benefits of the old plan. We further understand that there would be a time limit on the
growth of the contract value (similar or the same as under the current KAPT plan).

Development of Pricing

Under these parameters, we believe that appropriate pricing can be developed. The pricing would be
dependent on the following:

e The age of the participant at contract purchase;
e Expected matriculation date;
e Assumptions regarding:
o Rates of utilization
Rates of future tuition increases (or growth of contract value)
Rates of assumed investment return
Timing of expected tuition payments (or refunds)
Rates of cancellation
Rates of administrative expenses paid by the contract holder
e Risk margin
e Board’s funding and pricing policy/guidelines

O O O O O
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Kentucky’s Affordable Prepaid Tuition
Discussion on Selling New Contracts (Continued)

Important Considerations

Risk Margins

Risk margins are an important aspect of contract pricing. Essentially the contracts are an insurance policy
with one-time pricing. Pricing is traditionally built using assumptions developed on average expectations.
Meaning that half the time, the contracts are underpriced and that half the time contracts are overpriced.
This type of pricing can work when only a short period of time is covered and assumptions can be
continually reviewed and contracts can be repriced (such as automobile insurance). In the case of a
prepaid tuition plan the time frame between purchase and benefit payment can be as long as 25 years. In
addition, short term risks (for participants who are older at contract purchase) may place significant
pressure on cash flow for programs that are new or smaller. By recognizing these risks, Programs can
build a margin into the pricing to manage these risks.

There are two types of Risk Margins that we have seen utilized in contract pricing: implicit risk margin and
explicit risk margin. Implicit risk margins are created when pricing assumptions are more conservative
than average expectations. For example, a program may believe that the long term average increase in
tuition will be 6%, but include pricing based on increases of 10% for the next 6 years, 7% for the following
six years and 4% for the remaining six years (assuming 18 years for complete payment of benefits).

Another example of an implicit risk premium would be if the long term investment return expectation is
5%, but pricing assumed 2% for the next 6 years, 4% for the six years after that and 7% for the remaining
six years (assuming 18 years for complete payment of benefits).

Explicit risk margins are created when pricing is increased by a specific factor, such as 5%, as the final step.

We have assisted other pre-paid programs in developing funding policies that connect the risk margin in
the pricing to the funded status of the program (and the relativity to the Board’s funding target). For
example, an initial risk premium could be established of 3% explicit and 3% implicit. In addition, a funded
status target might be established of 115%. Then, in years when the funded target is exceed by 200 basis
points, the risk margin is reduced. Conversely, if the funded target missed by 200 basis points, the risk
margin would be increased.

Program size

There is a common misconception that a prepaid tuition program must have a certain level of
participation to be viable. While we do not agree with this sentiment, we do believe that the program
size has implications for the Board to consider. One consideration is the funding target (or risk reserve).
Because the program is basically insurance, the size of the program is the risk pool. The larger the pool,
the more the program is spreading risk and therefore the smaller the risk reserve will need to be (as a
percent of liabilities). Conversely, the smaller the risk pool, the larger the risk reserve needs to be in order
to keep the program healthy.
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Kentucky’s Affordable Prepaid Tuition
Discussion on Selling New Contracts (Concluded)

Program size is also a consideration when determining if the program is an appropriate use of resources.
This is a policy decision, not an actuarial decision. However, the issue is essentially, the expected size of
the Program (once it matures) sufficient to justify allocating Commonwealth resources to the
maintenance of the Program. A side concern is whether or not the Program is being utilized by the
intended population.

Final Thoughts

Should the Board wish to explore opening a new program and selling new contracts, we would be happy
to work with the Board to develop a funding policy, initial pricing assumptions and contract pricing.
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