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Review of 2016 Asset Allocation Recommendation for the ScholarShare College Savings Plan

Background

Each year, the ScholarShare Investment Board (SIB or Board) and the program manager, TIAA-
CREF Tuition Financing, Inc. (TFI), review the asset allocation of the investment portfolios for the
ScholarShare College Savings Plan (Plan) to determine if any changes are necessary to continue to
meet its investment objectives.

For 2016, TFI is recommending no changes to the existing asset allocation strategy for the
portfolios in the Plan as outlined in its “2016 Asset Allocation Recommendations” (Exhibit A),
which highlights the analysis for their recommendation, including a summary of their analysis of
the Plan’s age-based portfolios. The Board’s investment consultant, Pension Consulting Alliance,
LLC (PCA), has reviewed and analyzed TFI’s recommendation and has provided a memo
(Exhibit B) concurring with TFI’s recommendation.

PCA and SIB staff have reviewed and concur with TFI’s recommendation for no changes in 2016 to
the existing asset allocation of the investment portfolios for the Plan.
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Executive Summary

* TFl has completed this year’'s asset allocation study to evaluate the
overall reasonableness and soundness of the investment strategy for
the ScholarShare Plan.

» Our evaluation focused on three levels of analysis:

1. The allocations to broad asset classes, to determine whether to change the existing
weights to these asset classes or sub-asset class components

2. The number of asset classes, to determine whether the plan has appropriate
diversification and strategic exposure to the intended capital markets

3. The underlying funds, to determine if any changes are needed based on
underperformance, management changes, or any other causes for concern
« After thoroughly reviewing the plan, TFl recommends making no
changes for 2016.
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Assets by Investment Option as of 09/30/2015

Total Assets: $6.151 Billion

Other Portfolios

Active Age-Based Portfolio

Principal Plus Interest
Portfolio

Passive Diversified Equity

Portfolio Passive Age-Based Portfolio
Portfolio % of Assets $ Millions  Portfolio % of Assets $ Millions
Passive Age-Based Portfolio 48.08% $ 2,958 Principal Plus Interest Portfolio 454% $ 279
Active Age-Based Portfolio 21.19% $ 1,304 Other Portfolios (see below) 18.37% $ 1,130
Passive Diversified Equity Portfolio 7.82% $ 481
Other Portfolios
Index U.S. Large Cap Equity Portfolio 3.38% $ 208 Active Moderate Growth Portfolio 0.49% $ 30
Index U.S. Equity Portfolio 3.35% $ 206 Active Conservative Portfolio 047% $ 29
Active Diversified Equity Portfolio 255% $ 157 Passive Conservative Portfolio 0.46% $ 28
Social Choice Portfolio 191% $ 118 Passive Moderate Growth Portfolio 0.38% $ 24
Active Growth Portfolio 1.52% $ 94 Active International Equity Portfolio 0.25% $ 15
Index International Equity Portfolio 1.42% $ 87 Active Diversified Fixed Income Portfolio 0.25% $ 15
Passive Growth Portfolio 1.19% $ 73 Passive Diversified Fixed Income Portfolio 0.13% $ 8
Index Bond Portfolio 0.62% $ 38
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Glide Path Evaluation Summary

As part of our annual review of the Program, TFI tests the
reasonableness of the asset allocation and structure of the Age-
Based Portfolios

This involves two steps:

Internal stochastic Monte Carlo simulations

Simulation-free stochastic model by CDI Advisors, an external investment consultant

The following review utilizes the most recent capital market
assumptions from Ibbotson Associates to validate the
recommendation for the Age-Based Portfolios

The Age-Based Portfolios seek to:

Achieve a reasonable rate of expected return
Achieve a high probability of outperforming tuition inflation

Minimize the potential “shortfalls” between expected returns and tuition inflation over the
investment horizons
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Capital Market Assumption Comparison

« Average annual return outcomes are modestly lower than last year

« This is because the lower assumptions for equities and high yield
bonds outweigh the higher assumptions for other fixed income

Large- Large- Small- , Emerging Core . . Floating .
Cap Cap Cap Elnl:iil: Markets REITS Fixed I::I:I:::jn ;Iileglz Rate A;:_"::r:'egn t
Growth Value Blend quity Equity Income Notes
2014 6.13% 8.55% 8.50% 7.52% 9.77% 5.91% 3.12% 2.50% 6.45% 4.13% 2.22%
2015 5.26% 7.14% 5.98% 7.20% 8.70% 5.64% 3.19% 3.37% 4.96% 4.69% 2.54%
Net Change -0.87% -1.41% -2.52% -0.32% -1.07% -0.27% 0.07% 0.87% -1.49% 0.56% 0.32%

» Expected tuition inflation remains similar: 4.43% vs. 4.44% last year

 TFI views lower return expectations as a reasonable and conservative
approach

» See Appendix for complete return assumptions
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Simulation Summary
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Simulation Summary: Active Age-Based Portfolio

Change in Simulated Average Annual Returns Compared to Prior Year

20

Basis Points

20 -+
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Investment Horizon (Years)

 The new capital market assumptions result in an expected decrease
in annual average returns of up to 35 basis points across the glide
path versus the prior year

« This is most evident in the early years of the glide path experience

as these are more equity-dependent

L)
SCHOLARSHARE 8

CALIFORNIA'S 529 COLLEGE SAVINGS PLAN




Simulation Summary: Active Age-Based Portfolio

Percent

Simulated Average Annualized Shortfall
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Despite mostly lower return expectations, simulation results showed only minor changes
to average annualized shortfall (the distribution of outcomes that fail to keep pace with
tuition inflation)

Shortfalls decrease in absolute terms (improve) by up to 21 basis points for longer
investment horizons, while shortfalls increase slightly (less than 10 basis points) for
shorter investment horizons.
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CDI (Commitment Driven Investing) Analysis
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CDI Analysis: Glide Path Evaluation Summary

Future Asset Values: Parallel shift of 5% Lower Equity Weights
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10 = m—

Growth of $1
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-20

=——=5th %ile  =====25th %ile  ====50th %ile =====75th %ile == 95th %ile

Source: CDI

» Given lower return expectations, TFI tested the results of altering the
allocation to equities vs. fixed income

* Included many different scenarios:

— Uniformly shifting the glide path equity allocation both up and down by 5%, 10%, and 15%

— Steepening and flattening the equity allocation in various amounts among different age bands

« The purpose was to determine if any of these changes provided a

meaningful benefit to participants -
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CDI Glide Path Evaluation Summary: Parallel Shifts

Future Assets Differences

Reduce Equity 5%

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

5th %ile -0.01 -0.02 -0.03 -0.05 -0.06 -0.08 -0.09 -0.11 -0.13 -0.15 -0.17 -0.18 -0.19 -0.20 -0.20 -0.19 -0.17 -0.14 -0.09 -0.05 -0.03 -0.01
25th %ile 0.00 -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02 -0.01 0.00 0.01 0.03 0.06 0.10 0.14 0.20 0.27 0.36 0.43 0.48 0.52
50th %ile 0.00 0.00 0.01 0.02 0.03 0.04 0.06 0.09 0.11 0.15 0.19 0.24 0.30 0.36 0.44 0.53 0.63 0.75 0.87 0.98 1.07 1.14
75th %ile 0.01 0.02 0.04 0.06 0.09 0.13 0.17 0.23 0.30 0.37 0.46 0.57 0.68 0.81 0.95 1.10 1.27 1.44 1.62 1.79 1.94 2.06
95th %ile 0.02 0.05 0.09 0.14 0.21 0.30 0.41 0.54 0.70 0.87 1.07 1.29 1.54 1.80 2.09 238 2.69 2.99 3.30 3.59 3.87 412

.
_ Increase Equity 5%
Future Assets Differences

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

5th %ile 0.01 0.02 0.03 0.05 0.06 0.08 0.09 0.11 0.13 0.15 0.17 0.19 0.20 0.21 0.22 0.22 0.21 0.19 0.16 0.13 0.11 0.10
25th %ile 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.00 -0.02 -0.05 -0.07 -0.12 -0.17 -0.23 -0.31 -0.37 -0.43 -0.46
50th %ile 0.00 0.00 -0.01 -0.02 -0.03 -0.04 -0.06 -0.08 -0.11 -0.14 -0.18 -0.23 -0.29 -0.36 -0.43 -0.52 -0.62 -0.74 -0.86 -0.97 -1.07 -1.14
75th %ile -0.01 -0.02 -0.04 -0.06 -0.09 -0.13 -0.18 -0.23 -0.30 -0.38 -0.47 -0.57 -0.69 -0.82 -0.97 -1.13 -1.31 -1.49 -1.69 -1.87 -2.03 -2.17
95th %ile -0.02 -0.05 -0.09 -0.14 -0.22 -0.31 -0.42 -0.56 -0.72 -0.90 -1.12 -1.35 -1.62 -1.90 -2.22 -2.54 -2.88 -3.23 -3.58 -3.92 -4.24 -4.54

Green indicates current glide path is better

Red indicates current glide path is worse

« As expected, reducing equities by 5% does not produce better overall results
« Conversely, increasing equities by 5% produces better results in most scenarios

 However, one glide path does not dominate the other

— Reducing equities creates more favorable outcomes for lower percentile (left tail) investors, but
produces worse outcomes for most other investors

— Increasing equities creates more favorable outcomes for most investors, but makes lower percentile
investors worse off, which is an important consideration for risk control
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CDI Glide Path Evaluation Summary: Non-Parallel Shifts

* One scenario, “Glide Path F,” provided interesting results

 The scenario was created by

Increasing the current equity allocation by 5% in the first age band (Ages 0-4),

Increasing the current equity allocation by 5% in the final age bands (Ages 15, 16, 17,
and 18+), and

Keeping the existing allocation during the middle years

Equity Allocations: Current vs. Glide Path F

100%
90%
80%
70%
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40%
30%
20%
10%

0%
1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22

== CUrrent Stocks === Glide Path F Stocks
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CDI Glide Path Evaluation Summary: Non-Parallel Shifts

5th %ile
25th %ile
50th %ile
75th %ile
95th %ile

Future Assets Difference: Glide Path F

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
0.00 -0.09 -0.13 -0.17 -0.21 -0.24 -0.21 -0.17 -0.14 -0.12 -0.10 -0.08 -0.07 -0.05 -0.04 -0.03 -0.02 -0.02 -0.01 0.02 0.05 0.08 0.10
0.00 -0.04 -0.05 -0.06 -0.07 -0.07 -0.06 -0.04 -0.02 -0.01 0.01 0.02 003 004 005 006 007 007 008 016 023 030 0.34
0.00 001 003 00 009 012 0.13 014 015 0.6 018 019 020 021 023 024 025 027 028 041 053 063 0.72
0.00 007 014 021 030 041 042 042 044 045 047 049 051 053 0.56 0.86 1.05 1.22 1.37
0.00 018 034 053 077 105 107 110 113 117 122 127 133 139 145 207 243 276 3.08

\ }
|

College Years (drawdown)

Source: CDI

Green indicates current glide path is better

Red indicates current glide path is worse

Proposed glide path does better
over longer investment horizons
in both good and bad markets

Making these changes produces higher terminal values across the
entire distribution of outcomes at the end of the glide path during the
college years (drawdown period), while generating better outcomes at
50t percentile and above for all ages
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CDI Glide Path Evaluation Summary: Non-Parallel Shifts

Another glide path variation, “Glide Path J,” makes an additional shift in
the middle of the glide path

This variation was created by

Increasing the equity allocation by 5% in the first age band (Ages 0-4),

Decreasing the equity allocation by 5% in the second age band (Ages 5-8), and

Increasing the equity allocation by 5% in the final age bands (Ages 15, 16, 17, and 18+)

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Equity Allocations: Current vs. Glide Path J
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=== Glide Path J Stocks
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CDI Glide Path Evaluation Summary: Non-Parallel Shifts

Future Assets Difference: Glide Path J

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Sth %ile 0.00 -0.05 -0.07 -0.08 -0.10 -0.12 -0.06 -0.01 0.04 0.09 0.08 0.07 0.07 007 006 006 005 005 006 009 012 0.15 0.17
25th %ile 0.00 -0.02 -0.02 -0.03 -0.03 -0.04 -0.02 000 001 002 002 002 002 001 001 001 005 010 017 025 032 039 044
50th %ile 0.00 0.01 002 003 004 006 005 002 000 -003 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 0.05 0.52 0.62 0.71
75th %ile 0.00 0.04 007 011 015 021 0.15 0.08 0.00 -0.09 -0.09 -0.09 -0.09 -0.09 -0.10 -0.10 0.06 0.79 096 1.10
95th %ile 0.00 0.0 017 026 038 052 038 022 0.04 -018 -0.18 -0.19 -0.20 -0.21 -0.22 -0.23 0.07 136 166 1.94

\ J

Source: CDI

|

Proposed glide path does better College Years (drawdown)
over longer investment horizons
in both good and bad markets

Green indicates current glide path is better

Red indicates current glide path is worse

 This alternative Glide Path:

— Steepens the beginning years and essentially flattens it from age 7 to 21
— Increases the equity allocation during the college years (drawdown)

— Provides better outcomes across the entire distribution of outcomes from years 16
to 22, making investors better off
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CDI Glide Path Evaluation Summary

TIAA CREF CONFIDENTIAL - DO NOT DISTRIBUTE

» The results of the CDI evaluation provide interesting insight and may
prompt further discussion in the future, though TFl is not ready to
recommend a change in the glide path at this time

While there is evidence that altering the equity/fixed income allocation
may provide some benefit, there also may be reasons for not making
a shift that are worth assessing

TFI continues to work with CDI on conducting research regarding the
shape of the glide path. Initial considerations include:

— Number of age-bands
— Smoothed versus stepped progression

— Equity allocations at the beginning and end of the glide path

TFI will provide updates on our analysis to SIB Staff and PCA as we
progress
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Evaluation of Current Asset Allocations
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Evaluation of Current Asset Allocations:

Fixed Income Allocation in the Passive Portfolios

Portfolio Mixes of Core Bond, High Yield Bond and Inflation-Linked Bond
Based on Annual Returns from 1998 through 2014

Return Per Unit

Average Standard of Standard Correlation (1998 - 2014)

Fixed Income Index or Allocation Annual Return| Deviation Deviation

BarCap US Agg Bond Index 5.48% 3.54% 1.55 Core Bonds

BarCap US Treasury TIPS Index 6.93% 6.34% 1.09 TIPS 73.59% TIPS
BofAML US HY C Pay BB-B Constd Index 6.55% 13.69% 0.48 |_High Yield -8.11% 29.19%

Current Allocation: 70% Bond Index, 20% TIPS Index
& 10% BofAML US HY C Pay BB-B Constd Index 6.20% 3.84% 1.62

The investment performance is based on the historical returns proxied by the Barclay's U.S. Aggregate Bond Index for the Bond Index Fund, Barclay's U.S. Treasury
Inflation-Protected Securities Index for the Inflation-Linked Bond Fund and BofAML US HY Cash Pay BB-B Constrained Index for the High Yield Fund.

« The current allocation of 70% Core Bonds/20% TIPS/10% High Yield
achieves a high level of average return with relatively low volatility

« The current allocation has the highest return per unit of standard deviation
than any one fixed income index alone and strikes a reasonable balance
among the fixed income classes

L)
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How much international exposure should the portfolios

allocate?

* An international equity allocation between 20% to 40% is meaningful enough to reap the
benefits of global diversification, but not too much to hurt the portfolio performance if
foreign markets temporarily fall out of favor

* An international equity allocation greater than 50% suggests that any potential
incremental return is outweighed by taking on a disproportionately large amount of risk

Portfolio Risk as a Function of International Allocation
1995 - 2014

22%
22%
21%
21%
20%
20%
19%

Risk (Standard Deviation)

18% —
18%

17%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

International Allocation

* Russell 3000 for domestic equity, MSCI EAFE for international developed markets equity , and MSCI| EM for
emerging markets equity (80% develop markets and 20% emerging markets).

* The current allocation of 30% is appropriate
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Domestic Equity Composition -

« TFI reviewed the current domestic equity allocation in the Active Age-
Based, Active Diversified Equity, Active Growth, and Active Moderate
Growth Portfolios compared to each of the Morningstar 9 Style
categories in relation to the broad domestic equity index (Russell
3000 Index).

* TFI's philosophy in developing a domestic equity strategy is to
maintain a neutral and balanced position in both style (growth vs.
value) and capitalization (large cap, mid cap and small cap) to the
Russell 3000 Index.

» The style and capitalization weightings for the domestic equity
component of these portfolios are in line with those of the Russell
3000 Index.
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Domestic Equity Composition: Market Capitalization and Style

TIAA CREF CONFIDENTIAL - DO NOT DISTRIBUTE

Active Age-Based,
Diversified Equity, .
Benchmarks Growth, Moderate Large Cap Mid Cap SmallCap Total Value Core Growth Total
Growth Portfolios
Russell 1000 Value Index 45.00% 76.12% 21.34% 2.56% 100.00% 55.75% 34.84% 9.43% 100.00%
Russell 1000 Growth Index 45.00% 80.30% 18.74% 0.96% 100.00% 10.27% 37.20% 52.53% 100.00%
Russell Mid Cap Value Index 0.00% 21.38% 70.22% 8.40% 100.00% 49.87% 33.81% 16.32% 100.00%
Russell Mid Cap Growth Index 0.00% 33.34% 63.41% 3.25% 100.00% 8.54% 29.11% 62.35% 100.00%
Russell 2000 Index 10.00% 0.00% 7.65% 92.36% 100.00% 28.58% 33.71% 37.72% 100.00%
S&P 500 Index 0.00% 87.80% 12.12% 0.08% 100.00% 33.68% 37.10% 29.22% 100.00%
Russell 3000 Index 0.00% 72.26% 19.07% 8.68% 100.00% 32.20% 35.86% 31.95% 100.00%
Total Blended Portfolio 100.00%
Broad U.S. Market (Russell 3000) 72.26% 19.07% 8.68% 100.00% 32.20% 35.86% 31.95% 100.00%
Active Age-Based, Diversified Equity, Growth, Moderate
Growth Portfolios 70.39% 18.80% 10.82% 100.00% 32.57% 35.79% 31.66% 100.00%
Capitalization Style
100% 100%
90% 90%
31.95% 31.66%
80% 80% | : u
70% 70% L=
e
60% 60% -
4 0y
50% 50% S sseu 35.79%
40% 40% 1 e
m
30% 30% =
20% 20% - 1: 32.20% 32.57%
gox 72.26% 9% 5
0% 0% T
Broad U.S. Market (Russell 3000) Active Age-Based, Diversified Equity, Broad U.S. Market (Russell 3000) Active Age-Based, Diversified Equity,
Growth, Moderate Growth Portfolios Growth, Moderate Growth Portfolios
= Large Cap O Mid Cap = Small Cap O Value O Core O Growth ‘
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Domestic Equity Composition: Style Box Comparison

Morningstar 9 Style Categories

Active Age-Based,
Diversified Equity, . Mid Mid Small Small Small
Benchmarks Growth, Moderate Large Value Large Core Large Growth Mid Value Core Growth Value Core Growth Total
Growth Portfolios
Russell 1000 Value Index 45.00% 42.67% 26.73% 6.72% 11.55% 7.36% 2.43% 1.53% 0.75% 0.28% 100.00%)
Russell 1000 Growth Index 45.00% 8.25% 30.50% 41.55% 1.85% 6.27% 10.62% 0.17% 0.43% 0.36% 100.00%)
Russell Mid Cap Value Index 0.00% 6.83% 7.13% 7.42% 38.01% 24.22%  7.99% 5.03% 2.46% 0.91% 100.00%
Russell Mid Cap Growth Index 0.00% 1.69% 6.45% 25.20% 6.27% 21.20% 35.94%  0.58% 1.46% 1.21% 100.00%
Russell 2000 Index 10.00% 0.00% 0.00% 0.00% 1.03% 2.53% 4.09%  27.55% 31.18% 33.63%  100.00%
S&P 500 Index 0.00% 28.81% 32.50% 26.49% 4.81% 4.58% 2.73% 0.06% 0.02% 0.00% 100.00%
Russell 3000 Index 0.00% 23.15% 26.46% 22.65% 6.17% 6.47% 6.43% 2.88% 2.93% 2.87% 100.00%)
Total Blended Portfolio 100.00%
Broad Market (Russell 3000)
Active Age-Based, Diversified Equity, Growth, Moderate
Growth Portfolios 22.91% 25.75% 21.72% 6.13% 6.39% 6.28% 3.52% 3.65% 3.65% 100.00%)
Difference in Portfolios vs. Broad Market
Active Age-
Based,
Diversified
e Value Core Growth
Moderate Growth
Portfolios
Large Cap -0.24% -0.71% -0.93%
Mid Cap -0.04% -0.08% -0.15%
Small Cap 0.64% 0.72% 0.78%
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Underlying Fund Review
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Underlying Funds Review: TFl Watch List

Fund Added to Watch List Primary Reason

Management changes at PIMCO. Following Bill Gross' departure,
Dan Ivascyn, the fund's co-portfolio manager, has been named
the firm's Group-CIO, while remaining one of the lead portfolio
managers of the fund. This fund was placed on Watch as we
continue to become comfortable with this new management
structure.

Management changes at PIMCO. Following Bill Gross' departure,
Mihir Worah, the fund's portfolio manager, has been named one
of the co-portfolio managers of the PIMCO Total Return Fund,
PIMCO Real Return Fund October 2014  |while remaining the lead portfolio manager of the PIMCO Real
Return Fund. This fund was placed on Watch as we become
comfortable with the additional responsibilities taken on by
senior members of the firm.

PIMCO Income Fund October 2014

 If there are no significant changes to these funds or causes for
concern in the next few months, we feel comfortable removing them
from the internal TFI Watch List next quarter.
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Active Underlying Funds

 Actively managed underlying funds are expected to underperform
their benchmarks during certain market environments and conditions
that affect portfolio holdings

* The long-term expectation is that these managers are able to use
research and other tools to outpace their broad market over the long
run in a way that compensates investors for the cost of active
management

« While performance has been stellar for a few funds, and there is no
major concern or cause for action at this time, TFI remains cognizant
of other funds that have not performed as meaningfully

 As part of TFI's due diligence process, we will continue to monitor all
underlying funds on an ongoing basis, hold meetings with fund
managers, and if necessary, place funds on TFI’'s Watch List
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Conclusions

» Despite lower return expectations this year, simulation results showed only minor
changes to average annualized shortfall

» Results of sensitivity analysis in equity allocations suggest the current glide path has a
reasonable likelihood of generating optimal returns, while minimizing the tail risk
exposure under extreme market conditions

« Simulation results from the internal stochastic Monte Carlo simulation model and the
simulation-free stochastic model validate making no changes in the Age-Based Portfolios

» The ScholarShare investment strategy has an appropriate mix of well diversified asset
classes that take into account the possibility of many different financial conditions

» The current fixed income strategy of 70% Core Bonds/20% TIPS/10% High Yield
achieves a high level of average return with relatively low volatility

* An equity mix of 70% domestic / 30% international provides a prudent level of risk
« Domestic equity maintains market cap and style neutrality relative to benchmark

 Therefore, TFl recommends no changes to the ScholarShare Program at this time
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SCHOLARSHARE )

CALIFORNIA'S 529 COLLEGE SAVINGS PLAN

7




Appendix

TIAA CREF CONFIDENTIAL - DO NOT DISTRIBUTE 28



Active Age-Based Portfolio

Current Asset Allocations

Underlying Fund Fee 0.56%  0.57%  049%  052%  0.28%  0.61% _ 0.44%  0.45%  045%  056%  0.00%
. . p RO R DF A PIMCO p
S : . 0 OHO arge P e Rea DFA Large erging ota Rea P O
ge of B ap arge Cap AA R ate ap arke Re Re ome 03 Q e Welghted
0 alue a ap e e ernationa ore Eq Bond Rate ding AVerage
d d q d d Portfolio Portfolio d d d d Agreeme Fund Fee
0-4 22.68% 22.68% 5.04% 5.60% 19.20% 4.80% 10.00% 4.00% 4.00% 2.00% 0.00% 0.48%
5-8 19.85% 19.85% 4.40% 4.90% 16.80% 4.20% 15.00% 6.00% 6.00% 3.00% 0.00% 0.48%
9-10 17.01% 17.01% 3.78% 4.20% 14.40% 3.60% 20.00% 8.00% 8.00% 4.00% 0.00% 0.48%
11-12 14.18% 14.18% 3.14% 3.50% 12.00% 3.00% 25.00% 10.00% | 10.00% | 5.00% 0.00% 0.47%
13-14 11.34% 11.34% 2.52% 2.80% 9.60% 2.40% 30.00% 12.00% | 12.00% . 6.00% 0.00% 0.47%
15 8.51% 8.51% 1.88% 2.10% 7.20% 1.80% 30.00% 12.00% | 12.00% . 6.00% 10.00% 0.42%
16 7.09% 7.09% 1.57% 1.75% 6.00% 1.50% 27.50% 11.00% | 11.00% | 5.50% 20.00% 0.37%
17 5.67% 5.67% 1.26% 1.40% 4.80% 1.20% 22.50% 9.00% 9.00% 4.50% 35.00% 0.30%
18 + 4.25% 4.25% 0.95% 1.05% 3.60% 0.90% 17.50% 7.00% 7.00% 3.50% 50.00% 0.23%
JESS)
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Passive Age-Based Portfolio

Current Asset Allocations

Underlying Fund Fee 0.05% 0.06% 0.23% 0.52% 0.12% 0.26% 0.36% 0.00%
TIAA-
TIAA- TIAA-CREF | TIAA- TIAA- CREF TIAA-
Passive Age-Based Portfolio CREF TIAA-CREF | Emerging |CREF Real. CREF | Inflation-| CREF
Age of Beneficiary Equity | International | Markets Estate Bond Linked High T-C Life |Weighted
Index Equity Index Equity Securities | Index Bond Yield Funding | Average
Fund Fund Index Fund Fund Fund Fund Fund ' Agreement|Fund Fee
0-4 50.40% 19.20% 4.80% 5.60% 14.00% | 4.00% 2.00% 0.00% 0.11%
5-8 44.10% 16.80% 4.20% 4.90% 21.00% | 6.00% 3.00% 0.00% 0.12%
9-10 37.80% 14.40% 3.60% 4.20% 28.00% | 8.00% 4.00% 0.00% 0.13%
11-12 31.50% 12.00% 3.00% 3.50% 35.00% | 10.00% @ 5.00% 0.00% 0.13%
13-14 25.20% 9.60% 2.40% 2.80% 42.00% | 12.00% | 6.00% 0.00% 0.14%
15 18.90% 7.20% 1.80% 2.10% 42.00% | 12.00% | 6.00% 10.00% 0.13%
16 15.75% 6.00% 1.50% 1.75% 38.50% | 11.00% | 5.50% 20.00% 0.12%
17 12.60% 4.80% 1.20% 1.40% 31.50% | 9.00% 4.50% 35.00% 0.10%
18 + 9.45% 3.60% 0.90% 1.05% 24.50% | 7.00% 3.50% 50.00% 0.07%
L)
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CDI Advisors Provides Additional Glide Path Analysis

* TFI's partnership with CDI Advisors enhances our internal glide path analysis

 The CDI model

— Uses an outcome-driven method to review multi-period glide path designs

— Utilizes a simulation-free valuation methodology that employs a high performance
algorithm and directly incorporates the best interest of account owners

— Incorporates fundamental aspects of financial economics, actuarial science, statistics
and other scientific disciplines

— Includes powerful analytical tools developed by Dimitry Mindlin, an actuary, investment
consultant and mathematician

— |s patent-protected

L)
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Multi- and Single Fund Active Portfolios

Current Asset Allocations

Underlying Fund Fee 0.56% 0.57% 0.49% 0.52% 0.28% 0.61% 0.44% 0.45% 0.45% 0.56% 0.00%
- - - P RO R DFA P O P
: O -. O O olIo o R A Lara erging O R P O
ge of b . 5 AA-CR ap R R ome oating Weighted
0 D O O q Bond Rate a O Average
a a q a a O ollo Po olio a a a O Agree e Fund Fee
Active Diversified Equity Portfolio 28.35% | 28.35% 6.30% 7.00% 24.00% 6.00% 0.49%
Active Growth Portfolio 19.85% | 19.85% 4.40% 4.90% 16.80% 4.20% 15.00% 6.00% 6.00% 3.00% 0.48%
Active Moderate Growth Portfolio 11.34% | 11.34% 2.52% 2.80% 9.60% 2.40% 30.00% | 12.00% @ 12.00% | 6.00% 0.47%
Active Diversified Fixed Income Portfolio 50.00% | 20.00% @ 20.00% = 10.00% 0.46%
Active Conservative Portfolio 25.00% | 10.00% | 10.00% : 5.00% 50.00% 0.23%
Active International Equity Portfolio 80.00% 20.00% 0.35%
Active Single Fund Investment Portfolios
Investment Portfolios Percernt Underlying Mutual Fund
Allocation
Fund Fee
Social Choice Portfolio 100.00% TIAA-CREF Social Choice Equity Fund 0.18%
Principal Plus Interest Portfolio 100.00% TIAA-CREF Life Co. Funding Agreement 0.00%
L)
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Multi- and Single Fund Passive Portfolios

Current Asset Allocations

Passive Multi-Fund Investment Portfolios

Underlying Fund Fee 0.05% 0.06% 0.23% 0.52% 0.12% 0.26% 0.36% 0.00%
TIAA-
TIAA- TIAA-CREF TIAA- TIAA- CREF TIAA-
Passive Age-Based Portfolio CREF TIAA-CREF | Emerging CREF Real CREF | Inflation-: CREF
Age of Beneficiary Equity | International | Markets Estate Bond Linked High T-C Life |Weighted
Index Equity Index Equity | Securities| Index Bond Yield Funding | Average
Fund Fund Index Fund | Fund Fund Fund Fund | Agreement|Fund Fee
Passive Diversified Equity Portfolio 63.00% 24.00% 6.00% 7.00% 0.10%
Passive Growth Portfolio 44.10% 16.80% 4.20% 4.90% 21.00% 6.00% 3.00% 0.12%
Passive Moderate Growth Portfolio 25.20% 9.60% 2.40% 2.80% 42.00% | 12.00% 6.00% 0.14%
Passive Diversified Fixed Income Portfolio 70.00% | 20.00% . 10.00% 0.17%
Passive Conservative Portfolio 35.00% | 10.00% 5.00% 50.00% 0.09%
Index International Equity Portfolio 80.00% 20.00% 0.09%

Passive Single Fund Investment Portfolios

Percent
Investment Portfolios Allocation Underlying Mutual Fund Fund Fee
Index Bond Portfolio 100.00% |TIAA-CREF Bond Index Fund 0.12%
Index U.S. Large Cap Equity Portfolio 100.00% |TIAA-CREF S&P 500 Index Fund 0.06%
Index U.S. Equity Portfolio 100.00% |TIAA-CREF Equity Index Fund 0.05%
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The Importance of Diversification: Annual Returns (in %)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Highest 34.54 35.06 39.78 5.24 79.02 27.95 13.56 19.70 28.03
A EM Stocks Real Estate EM Stocks Bonds EM Stocks Real Estate TIPS Real Estate Real Estate
14.02 32.59 11.81 -2.35 58.21 8.28 18.63 33.55 13.69
Intl Stocks EM Stocks LC Growth TIPS HY Real Estate EM Stocks U.S. Stocks S&P 500
12.16 26.86 11.64 -23.23 52.53 19.20 7.84 17.93 33.48 13.45
Real Estate Intl Stocks TIPS HY Bank Loan EM Stocks Bonds Intl Stocks LC Growth LC Value
7.05 22.25 11.63 -29.32 37.21 16.93 4.98 17.51 32.53 13.05
LC Value LC Value Intl Stocks Bank Loan LC Growth U.S. Stocks HY LC Value LC Value LC Growth
6.12 32.46 16.71 2.64 16.42 32.39 12.56
U.S. Stocks Intl Stocks LC Growth LC Growth U.S. Stocks S&P 500 U.S. Stocks
5.26 15.79 5.49 -36.85 28.34 15.51 211
LC Growth S&P 500 S&P 500 LC Value U.S. Stocks LC Value S&P 500
5.26 15.72 5.14 -37.00 27.99 15.12 1.50 16.00 7.44 5.97
Bank Loan U.S. Stocks U.S. Stocks S&P 500 Real Estate HY Bank Loan S&P 500 HY Bonds
4.91 11.85 2.04 -37.31 15.06 1.03 15.81 5.41 3.64
S&P 500 HY Bank Loan U.S. Stocks S&P 500 U.S. Stocks HY Bank Loan TIPS
9.07 1.87 -37.73 26.46 10.38 0.39 15.26 2.86 3.48
LC Growth HY Real Estate S&P 500 Bank Loan LC Value LC Growth Real Estate HY
2.84 6.89 -0.17 -38.44 19.69 8.21 9.76 -2.02 1.82
TIPS Bank Loan LC Value LC Growth LC Value Intl Stocks Bank Loan Bonds Bank Loan
2.73 4.33 -43.06 11.41 6.54 -11.73 6.98 -2.27 -2.19
HY Bonds Intl Stocks TIPS Bonds Intl Stocks TIPS EM Stocks EM Stocks
v 243 0.41 -15.69 -53.18 5.93 6.31 -18.17 4.21 -8.61 -4.90
Lowest Bonds TIPS Real Estate EM Stocks Bonds TIPS EM Stocks Bonds TIPS Intl Stocks
JESN
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Index Descriptions

Bonds

TIPS
HY
Real Estate

Intl Stocks
EM Stocks

LC Growth

LC Value

uses the Barclays US Aggregate Bond Index, which measures the performance of the U.S. investment-
grade, fixed-rate bond market, including government and credit securities, agency mortgage pass through
securities, asset-backed securities and commercial mortgage-backed securities.

uses the Barclays US Treasury US TIPS Index, which measures the performance of fixed-income securities
with fixed-rate coupon payments that adjust for inflation as measured by the Consumer Priced Index for All
Urban Consumers.

uses the Bank of America US HY C Pay BB-B Constrained Index, which measures the performance of
securities that pay interest in cash and have a credit rating of BB or B.

uses the FTSE NAREIT All Equity REITs Index, which is an unmanaged, market capitalization weighted
index of all publicly-traded REITs that invest predominantly in the equity ownership of real estate. The
index is designed to reflect the performance of all publicly-traded equity REITs as whole.

uses the MSCI EAFE Index, which is a free-float-adjusted market capitalization index designed to measure
developed market equity performance, excluding the United States and Canada.

uses the MSCI Emerging Markets Index, which tracks the performance of the leading stocks in 23 MSCI
emerging countries in the following areas: Europe, Asia, Africa, Latin America and the Middle East.

uses the Russell 1000 Growth Index, which measures the performance of Russell 1000 companies with
higher price-to-book ratios and higher forecasted growth values.

uses the Russell 1000 Value Index, which measures the performance of Russell 1000 companies with lower
price-to-book ratios and lower forecasted growth values.

uses the Russell 2000 Index, which consists of the smallest 2000 companies in the Russell 3000 Index,
representing approximately 8% of the Russell 3000 total market capitalization.

is an unmanaged, market-cap-weighted index of 500 common stocks selected for their market size,

S&P 500 liquidity and industry group representation within the U.S. equity market.
uses Russell 3000 Index, which measures the performance of 3,000 of the largest publicly traded U.S.

U.S. Stocks companies, based on market capitalization, and it measures the performance of about 98% of the total
market capitalization of the publicly traded U.S. equity market.
uses the S&P/LSTA Performing Loan Index, which is a subset of the S&P/LSTA Leveraged Loan Index, and

Bank Loan comprises non-investment-grade and non-rated loans. Tracking only performing loans, unlike its parent
index, it removes defaulted issues at the price they reach directly following the default.

= v N
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Glide Path Simulation Summary

» The following asset allocation study uses Ibbotson’s most recent capital
market assumptions to reaffirm the reasonableness and soundness of
the current glide path for the Active Age-Based Portfolio and Passive
Age-Based Portfolio.

» The Age-Based Portfolios seek to achieve a reasonable rate of
expected return and high probability of outperforming tuition inflation
while minimizing the potential “shortfalls” between expected returns
and tuition inflation over the expected investment horizons.

L)
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2015 Asset Allocation Assumptions

2015 Asset Allocation Study Assumptions
Capital Market Assumptions
source: Ibbotson Associates

Long-Term Returns Volatility
Variables Benchmarks (Geometric Mean) (Standard Deviation)
U.S. Equity Russell 3000 Index 6.18% 18.87%
Large Cap Growth Equity Russell 1000 Growth Index 5.26% 21.92%
Large Cap Value Equity Russell 1000 Value Index 7.14% 17.41%
Small Cap Equity Russell 2000 Index 5.98% 24 .19%
Developed International Markets Equity MSCI EAFE Index 7.20% 20.73%
Emerging Markets Equity MSCI Emerging Markets Index 8.70% 29.20%
Core Fixed Income Barclays Capital U.S. Aggregate Bond Index 3.19% 7.02%
Floating Rate Fixed Income Credit Suisse Leveraged Loan Index 4.69% 8.79%
Global Fixed Income Citigroup World Government Bond Index 2.74% 8.42%
High Yield Fixed Income BofAML US HY BB/B Cash Pay Index 4.96% 9.00%
Inflation-Linked Fixed Income Barclays Capital U.S. Treasury Inflation-Protected Securities Index 3.37% 7.01%
Short-Term Inflation-Linked Fixed Income Barclays Capital U.S. 0-5 Year TIPS Index 2.47% 3.60%
Short Duration Fixed Income Barclays Capital U.S. 1-3 Year Government/Credit Bond Index 2.86% 3.57%
Commodities Bloomberg Commodity Index 3.23% 17.38%
Real Estate Securities FTSE NAREIT All Equity REITs Index 5.64% 23.49%
CPI Consumer Price Index - All Urban Consumers 2.20% 211%
3 Month T-Bill BofAML US Treasury Bill 3 Mon Index 1.94% 1.87%
Money Market iMoneyNet Money Fund Report Averages All Taxable 1.31% 1.15%
TC Life Funding Agreement Funding Agreement 2.54% 3.30%
Additional Variables (sources: The College Board and TIAA-CREF Tuition Financing, Inc.)
National Private Tuition Inflation 4.15% 2.99%
National Public Tuition Inflation 4.94% 3.25%
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Risk / Return Profile for Capital Market Assumptions

Expected Return

Risk/Return Profile for Capital Market Assumptions
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Tuition Inflation Forecasting

Tuition Inflation Forecasting

Tuition data are sourced from the 2014 College Board Trends in Tuition Pricing.

Private 4-year Tuition Inflation:
T(t) = 0.023001+ i(t) + 0.012321 * S(t-1) + 0.167471 * B(t) + 0.22729 * R(t-1) - 0.20046 * GDP + e1(t)

Expected Value = 4.15%

Public Tuition Inflation:
T(t) = 0.049011+ i(t) - 0.00604 * S(t-1) + 0.245667 * B(t) + 0.104967 * R(t-1) - 0.94042 * GDP + e2(t)

Expected Value =4.94%

where T(t) is the tuition inflation rate in year t,

i(t) is the CPI inflation rate in year t,

S(t) is the real stock total return (Russell 3000 Index) in year t,

B(t) is the real core fixed income total return (Barclays Capital U.S. Aggregate Bond Index) in year t,

R(t) is the 3 Month T-Bill real return in year t,

GDP is the expected real GDP percent change (2.5%) for the next 10 years (source: Federal Reserve Bank of Philadelphia),
e1(t) is the random error term following a logistic distribution (0%, 0.01%) with a zero mean and standard deviation of 2.07%,
e2(t) is the random error term following a logistic distribution (-0.01%, 0.01%) with a zero mean and standard deviation of 2.28%

Regression is based on data from 1977-2014.

For 2014-2015 school year, average tuition and fees were: $7,142 for all in-state public colleges and $31,231 for private 4-year
colleges; based on most recent data 70% enrolled in public colleges and 30% enrolled in private colleges. The enrollment-weighted
average tuition and fees for all colleges were $14,368.70 = $7,142 * 70% + $31,231 * 30%. The forecasted enrollment-weighted
average tuition and fees for year 1 are $15,005 = $7,142* (1+4.94%) * 70% + $31,231* (1 + 4.15%) * 30%. Therefore, the public /
private enrollment weighted tuition inflation rate for year 1 is: 4.43% = $15,048.13 / $14,368.70 -1
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Correlations

Correlation Matrix (Expected Relationship Among Asset Classes)

Barclays FTSE
Barclays Cap. U.S. BofAML NAREIT Russell Russell MSCI
TC Life Cap. U.S. TIPS US HY S&P/LSTA All Equity 1000 1000 Russell MSCI  Emerging
Funding  Aggregate Securities BB/B Cash Performing REITs Russell Value Growth 2000 EAFE Markets
Agreement Bond Index Index Pay Index Loan Index Index 3000 Index Index Index Index Index Index
TC Life Funding Agreement 1.00
Barclays Cap. U.S. Aggregate Bond Index 0.88 1.00
Barclays Cap. U.S. TIPS Securities Index 0.77 0.74 1.00
BofAML US HY BB/B Cash Pay Index 0.54 0.47 0.42 1.00
S&P/LSTA Performing Loan Index -0.21 0.00 0.32 0.94 1.00
FTSE NAREIT All Equity REITs Index 0.35 0.14 0.26 0.54 0.56 1.00
Russell 3000 Index 0.34 0.17 0.15 0.62 0.61 0.59 1.00
Russell 1000 Value Index 0.39 0.23 0.16 0.64 0.57 0.66 0.90 1.00
Russell 1000 Growth Index 0.28 0.13 0.12 0.55 0.58 0.47 0.89 0.81 1.00
Russell 2000 Index 0.27 0.08 0.14 0.55 0.58 0.69 0.86 0.84 0.79 1.00
MSCI EAFE Index 0.26 0.12 0.17 0.51 0.63 0.54 0.71 0.69 0.66 0.65 1.00
MSCI Emerging Markets Index -0.02 -0.16 0.04 0.40 0.70 0.41 0.56 0.51 0.54 0.56 0.62 1.00
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Results of Monte Carlo Simulation: Active Age-Based Portfolio

Asset Allocations

(1) (2) (©) (4) (5) (6)
Average
Average | Standard Annual Probability of
Annual Deviation Tuition | Probability | Achieving 90
Return | of Returns | Inflation of cents per | Probability
Large Real Emerging | Core |Inflation- Investment over over over Exceeding| Dollar of of Non-
Bene's [Large Cap| Cap Small Cap| Estate Int’l Market Fixed Linked | Floating | Funding Horizon |Investment |Investment|Investment| Tuition Future Negative | Annualized
Age Growth Value Equity |Securities | Equities | Equities | Income Bond Rate | Agreement (in years) Horizon Horizon Horizon Inflation Tuition Return Shortfall
0 22.68% | 22.68% | 5.04% 5.60% | 19.20% | 4.80% | 14.00% | 4.00% | 2.00% 0.00% 21 4.45% 2.26% 4.43% 51.12% 60.14% 97.62% -2.33%
1 22.68% | 22.68% | 5.04% 5.60% | 19.20% | 4.80% | 14.00% | 4.00% | 2.00% 0.00% 20 4.48% 2.25% 4.43% 50.34% 60.52% 97.66% -2.25%
2 22.68% | 22.68% | 5.04% 5.60% | 19.20% | 4.80% | 14.00% | 4.00% | 2.00% 0.00% 19 4.42% 2.27% 4.43% 50.28% 61.22% 97.04% -2.27%
3 22.68% | 22.68% | 5.04% 5.60% | 19.20% | 4.80% | 14.00% | 4.00% | 2.00% 0.00% 18 4.42% 2.29% 4.43% 49.86% 60.86% 97.38% -2.28%
4 22.68% | 22.68% | 5.04% 5.60% | 19.20% | 4.80% | 14.00% | 4.00% | 2.00% 0.00% 17 4.38% 2.31% 4.43% 49.58% 61.06% 96.50% -2.25%
5 19.85% | 19.85% | 4.40% 4.90% |16.80% | 4.20% | 21.00% | 6.00% | 3.00% 0.00% 16 4.31% 2.32% 4.43% 47.64% 60.36% 96.76% -2.26%
6 19.85% | 19.85% | 4.40% 4.90% | 16.80% | 4.20% | 21.00% | 6.00% | 3.00% 0.00% 15 4.24% 2.38% 4.43% 46.62% 59.18% 96.10% -2.28%
7 19.85% | 19.85% | 4.40% 4.90% |16.80% | 4.20% | 21.00% | 6.00% | 3.00% 0.00% 14 4.25% 2.39% 4.43% 46.62% 61.50% 96.28% -2.23%
8 19.85% | 19.85% | 4.40% 4.90% | 16.80% | 4.20% | 21.00% | 6.00% | 3.00% 0.00% 13 4.18% 2.40% 4.43% 45.70% 60.24% 95.68% -2.24%
9 17.01% | 17.01% | 3.78% 4.20% |14.40% | 3.60% | 28.00% | 8.00% | 4.00% 0.00% 12 4.16% 2.39% 4.43% 44.60% 61.88% 95.34% -2.18%
10 17.01% | 17.01% | 3.78% 4.20% |14.40% | 3.60% | 28.00% | 8.00% | 4.00% 0.00% 11 4.08% 2.41% 4.43% 43.86% 61.14% 95.42% -2.22%
1" 14.18% | 14.18% | 3.14% 3.50% | 12.00% | 3.00% | 35.00% | 10.00% | 5.00% 0.00% 10 4.06% 2.40% 4.43% 43.56% 63.10% 95.40% -2.19%
12 14.18% | 14.18% | 3.14% 3.50% | 12.00% | 3.00% | 35.00% | 10.00% | 5.00% 0.00% 9 4.03% 2.42% 4.43% 43.50% 63.42% 95.30% -2.23%
13 11.34% | 11.34% | 2.52% 2.80% | 9.60% | 2.40% | 42.00% | 12.00% | 6.00% 0.00% 8 3.86% 2.43% 4.43% 39.68% 64.28% 94.26% -2.22%
14 11.34% | 11.34% | 2.52% 2.80% | 9.60% | 2.40% | 42.00% | 12.00% | 6.00% 0.00% 7 3.84% 2.39% 4.43% 39.14% 66.30% 94.94% -2.20%
15 8.51% | 8.51% 1.88% 210% | 7.20% | 1.80% | 42.00% | 12.00% | 6.00% | 10.00% 6 3.80% 2.36% 4.43% 38.58% 70.36% 94.66% -2.17%
16 7.09% | 7.09% 1.57% 1.75% | 6.00% | 1.50% | 38.50% | 11.00% | 5.50% | 20.00% 5 3.74% 2.41% 4.43% 38.14% 74.76% 93.88% -2.20%
17 5.67% | 5.67% 1.26% 1.40% | 4.80% | 1.20% | 31.50% | 9.00% | 4.50% | 35.00% 4 3.68% 2.48% 4.43% 38.10% 79.82% 93.40% -2.30%
18 4.25% | 4.25% 0.95% 1.05% | 3.60% | 0.90% | 24.50% | 7.00% | 3.50% | 50.00% 3 3.65% 2.80% 4.43% 37.60% 86.26% 90.24% -2.44%
19 4.25% | 4.25% 0.95% 1.05% | 3.60% | 0.90% | 24.50% | 7.00% | 3.50% | 50.00% 2 3.78% 3.36% 4.43% 40.84% 93.14% 87.76% -2.82%
20+ 4.25% | 4.25% 0.95% 1.05% | 3.60% | 0.90% | 24.50% | 7.00% | 3.50% | 50.00% 1 3.62% 4.67% 4.43% 41.10% 98.74% 77.62% -3.95%
*Annualized Shortfall is the expected annual percentage difference between tuition inflation and returns among all scenarios that fail to exceed tuition inflation.
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Results of Monte Carlo Simulation: Passive Age-Based Portfolio

@ © w0

Average
Average | Standard | Annual Probability of
Annual Deviation | Tuition |Probability | Achieving 90
Return | of Returns | Inflation of cents per | Probability
Emerging Real Core |Inflation-| High Investment over over over Exceeding | Dollar of of Non-
Bene's | Domestic Int’l Market Estate Fixed | Linked Yield Funding Horizon |Investment|Investment|Investmen| Tuition Future Negative | Annualized
Age | Equities | Equities | Equities | Securities | Income | Bond Fund | Agreement (in years) | Horizon Horizon | t Horizon | Inflation Tuition Return Shortfall
0 50.40% | 19.20% | 4.80% 5.60% | 14.00% | 4.00% | 2.00% 0.00% 21 4.51% 2.47% 4.43% 51.44% 59.84% 96.40% -2.49%
1 50.40% | 19.20% | 4.80% 5.60% | 14.00% | 4.00% | 2.00% 0.00% 20 4.41% 2.47% 4.43% 49.84% 58.66% 96.04% -2.52%
2 50.40% | 19.20% | 4.80% 5.60% | 14.00% | 4.00% | 2.00% 0.00% 19 4.40% 2.52% 4.43% 49.08% 58.58% 95.84% -2.51%
3 50.40% | 19.20% | 4.80% 5.60% | 14.00% | 4.00% | 2.00% 0.00% 18 4.41% 2.33% 4.43% 48.38% 61.08% 96.70% -2.22%
4 50.40% | 19.20% | 4.80% 5.60% | 14.00% | 4.00% | 2.00% 0.00% 17 4.34% 2.45% 4.43% 48.06% 60.40% 96.10% -2.38%
5 44.10% | 16.80% | 4.20% 4.90% | 21.00% | 6.00% | 3.00% 0.00% 16 4.30% 2.50% 4.43% 47.68% 58.96% 95.88% -2.47%
6 44.10% | 16.80% | 4.20% 4.90% | 21.00% | 6.00% | 3.00% 0.00% 15 4.29% 2.50% 4.43% 47.60% 59.66% 95.68% -2.41%
7 44.10% | 16.80% | 4.20% 4.90% | 21.00% | 6.00% | 3.00% 0.00% 14 4.25% 2.50% 4.43% 46.88% 59.70% 95.46% -2.38%
8 44.10% | 16.80% | 4.20% 4.90% |21.00% | 6.00% | 3.00% 0.00% 13 4.17% 2.49% 4.43% 46.18% 60.08% 95.26% -2.39%
9 37.80% | 14.40% | 3.60% 4.20% | 28.00% | 8.00% | 4.00% 0.00% 12 4.19% 2.46% 4.43% 46.02% 61.28% 95.94% -2.31%
10 37.80% | 14.40% | 3.60% 4.20% | 28.00% | 8.00% | 4.00% 0.00% 1" 4.13% 2.50% 4.43% 45.22% 61.46% 95.04% -2.33%
11 31.50% | 12.00% | 3.00% 3.50% | 35.00% | 10.00% | 5.00% 0.00% 10 4.03% 2.43% 4.43% 42.68% 60.94% 95.48% -2.26%
12 31.50% | 12.00% | 3.00% 3.50% | 35.00% | 10.00% | 5.00% 0.00% 9 4.02% 2.45% 4.43% 42.56% 63.08% 94.94% -2.28%
13 25.20% | 9.60% 2.40% 2.80% | 42.00% | 12.00% | 6.00% 0.00% 8 3.95% 2.43% 4.43% 41.86% 64.68% 94.78% -2.25%
14 25.20% | 9.60% 2.40% 2.80% | 42.00% | 12.00% | 6.00% 0.00% 7 3.88% 2.45% 4.43% 39.82% 66.30% 94.58% -2.26%
15 18.90% | 7.20% 1.80% 2.10% | 42.00% | 12.00% | 6.00% | 10.00% 6 3.77% 2.40% 4.43% 38.78% 69.30% 94.82% -2.24%
16 15.75% | 6.00% 1.50% 1.75% | 38.50% | 11.00% | 5.50% | 20.00% 5 3.78% 2.48% 4.43% 38.38% 73.36% 93.82% -2.26%
17 12.60% | 4.80% 1.20% 1.40% | 31.50% | 9.00% | 4.50% | 35.00% 4 3.73% 2.57% 4.43% 37.88% 79.14% 93.16% -2.34%
18 9.45% | 3.60% 0.90% 1.05% | 24.50% | 7.00% | 3.50% | 50.00% 3 3.73% 2.85% 4.43% 38.94% 85.44% 91.52% -2.50%
19 9.45% | 3.60% 0.90% 1.05% | 24.50% | 7.00% | 3.50% | 50.00% 2 3.75% 3.35% 4.43% 41.42% 92.72% 86.88% -2.91%
20+ 9.45% | 3.60% 0.90% 1.05% | 24.50% | 7.00% | 3.50% | 50.00% 1 3.70% 4.83% 4.43% 42.88% 98.36% 77.54% -4.00%

*Annualized Shortfall is the expected annual percentage difference between tuition inflation and returns among all scenarios that fail to exceed tuition inflation.
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Definitions

* (1) Expected Return. The average of a distribution of possible annualized investment returns over an investment
horizon of n years generated by Monte Carlo simulation. The returns are based on the assumption that each year
money will be invested according to the asset class allocation assigned to the beneficiary's age as the beneficiary
ages the asset allocation will move to a more conservative allocation.

» (2) Standard Deviation of Returns. A statistic used as a measure of the dispersion or variation in the distribution of
annualized investment returns over an investment horizon of n years generated by Monte Carlo simulation, equal to
the square root of the arithmetic mean of the squares of the deviations from the expected return. A higher standard
deviation indicates a higher volatility.

» (3) Average Annual Tuition Inflation. The average of a distribution of possible annualized tuition inflation rates
over an investment horizon of n years generated Monte Carlo simulation.

* (4) Probability of Exceeding Tuition Inflation. The likelihood that the annualized investment return exceeds
average tuition inflation rate over an investment horizon of n years, out of all the possible trials simulated by Monte
Carlo simulation.

* (5) Probability of Achieving 90 Cents per Dollar of Future Tuition. The likelihood that each dollar of investment
today will grow to cover at least 90% of future tuition based on one dollar of today's tuition rising with tuition inflation
over an investment horizon of n years.

» (6) Probability of Non-negative Return. The likelihood that the investment will achieve at least 0% of annualized
return (preserving principal) over an investment horizon of n years.

* (7) Annualized Shortfall. The average of a distribution of the differences (shortfalls) between annualized
investment returns and annualized tuition inflation rates over an investment horizon of n years among those
scenarios that have annualized investment return failing to keep pace with tuition inflation.
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Simulation Summary: Passive Age-Based Portfolio

Change in Simulated Average Annual Returns Compared to Prior Year
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Underlying Funds

International and Emerging

Short-Term and Cash

Fixed Income Equivalents

Markets Equities Alternative Assets

Index Funds

T-C Equity Index Fund T-C International Equity Index T-C Bond Index

T-C Emerging Markets Equity Index

Active Funds

T. Rowe Price Large-Cap Growth DFA Large-Cap Int'l MetWest Total Return Bond  T-C Life Funding Agreement T-C Real Estate Securities
T. Rowe Price Large-Cap Value DFA Emerging Markets Core Equity 1 PIMCO Real Return
T-C Small-Cap Equity PIMCO Income

T. Rowe Price Floating Rate
T-C Inflation-Linked Bond

T-C High Yield

Colored italics are non-proprietary funds.
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PENSION
CONSULTING
ALLIANCE

Date: November 2, 2015

To: ScholarShare Investment Board (SIB)

From: Pension Consulting Alliance, LLC (PCA)
CC: Eric White, CFA - PCA; Kay Ceserani - PCA

RE: Review of TFl Recommendation for 2016 Asset Allocation

Summary

SIB Staff requested that PCA review TIAA-CREF Tuition Financing, Inc.’s (TFl) annual review and
recommendation for the 2016 asset allocation for the ScholarShare College Savings Plan (Plan)
which highlighted their analysis behind the recommendation for no changes. Overall, PCA
concurs with TFI’s analysis and believes the current glidepath is well optimized. PCA
recommends the SIB accept TFI's recommendation of no changes to the asset allocation.

Background

SIB Staff requested that PCA review TIAA-CREF Tuition Financing, Inc.’s (TFl) annual review and
recommendation for the 2016 asset allocation for the ScholarShare College Savings Plan (Plan)
which highlighted their analysis behind the recommendation for no changes. TFl believes their
current glidepaths are sound and that they should meet TFI’s expectation for a reasonable rate
of expected return while minimizing the potential “shortfalls” between expected returns and
tuition inflation over the investment horizons.

TFI provided a detailed summary of their analysis for both the actively managed and passively
managed age-based portfolios. The analysis showed the expected return and standard
deviation of the different portfolios, as well as the likelihood of the portfolios’ returns falling short
of the rate of tuition inflation.

TFl lowered their capital market return assumptions for a number of asset classes within the
Program. This included a lowered estimate for domestic and international equites across all sub-
asset classes, with the largest reduction in small cap equities. In contrast, PCA maintained our
estimate for domestic equities and slightly increased our estimate by 0.3% for international
equities. That being said, PCA’s and TFI’s capital market assumptions for equities remain quite
close (<0.75% difference). TFI’s return assumption for domestic equities went from slightly higher
than PCA’s 2014 estimate to slightly below PCA’s 2015 estimate. Despite TFI’s reduction in their
international equities return assumption, PCA’s return assumption is still slightly below (0.3%) TFI’s
estimate. PCA’s assumption for fixed income is approximately (0.5%) less than TFI’s estimate of
3.2%. While PCA’s and TFI’s real estate assumptions are identical at 5.6%.

Capital market assumptions underpin all simulation analysis therefore the similarities in return
assumptions result in similar simulation outcomes despite the differences in simulation
methodology. PCA'’s slightly higher return assumption than TFI’s for domestic equities washes out
in the earlier portions of the glidepath due to PCA’s slightly lower assumptions for international



equites, resulting in quite similar expected outcomes. Our lower return assumptions in fixed
income slightly lowers our return assumptions for the intermediate to latter portions of the
glidepath but given the large role of the funding agreement in the latter portion of the glidepath
our estimates tend to converge. Overall, PCA’s simulation estimates remain largely the same
between 2014 and 2015 thus we do not show quite as large a decline in expected returns from
2014 to 2015 given our lower return expectations in 2014 than TFI.

Similar to TFl, PCA analyzed what the impact would be of altering the glidepath’s equity
allocation. Our findings are in line with those of TFl in that increasing equities improves the
outcome of investors on average given the relatively large spread between expected returns for
equities versus fixed income. However, due to the significantly higher volatility of equities
outcomes for investors who are on the left side of the distribution (those with below average
expected returns), significantly worse expected outcomes are produced. Given this, PCA
agrees that the equities allocation should not be increased. On the reverse, reducing equities
lowers expected outcomes for the majority of investors and only improves outcomes for those
investors on the far left side of the expected return distribution. In addition, PCA also agrees that
the diversification benefit of investing in international equities is already maximized and any
further increase to international equities would increase overall volatility.

Conclusion
PCA finds TFI’s analysis of their glidepaths to be comprehensive and insightful, and uses

consistent and reasonable inputs to develop their conclusions. PCA, therefore, concurs with TFI’s
recommendation for no changes.
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DISCLOSURES: This document is provided for informational purposes only. It does not constitute an offer of securities of any of the issuers
that may be described herein. Information contained herein may have been provided by third patrties, including investment firms
providing information on returns and assets under management, and may not have been independently verified. The past performance
information contained in this report is not necessarily indicative of future results and there is no assurance that the investment in question
will achieve comparable results or that the Firm will be able to implement its investment strategy or achieve its investment objectives. The
actual realized value of currently unrealized investments (if any) will depend on a variety of factors, including future operating results, the
value of the assets and market conditions at the time of disposition, any related transaction costs and the timing and manner of sale, all of
which may differ from the assumptions and circumstances on which any current unrealized valuations are based.

Neither PCA nor PCA’s officers, employees or agents, make any representation or warranty, express or implied, in relation to the accuracy
or completeness of the information contained in this document or any oral information provided in connection herewith, or any data
subsequently generated herefrom, and accept no responsibility, obligation or liability (whether direct or indirect, in contract, tort or
otherwise) in relation to any of such information. PCA and PCA'’s officers, employees and agents expressly disclaim any and all liability
that may be based on this document and any errors therein or omissions therefrom. Neither PCA nor any of PCA'’s officers, employees or
agents, make any representation of warranty, express or implied, that any transaction has been or may be effected on the terms or in the
manner stated in this document, or as to the achievement or reasonableness of future projections, management targets, estimates,
prospects or returns, if any. Any views or terms contained herein are preliminary only, and are based on financial, economic, market and
other conditions prevailing as of the date of this document and are therefore subject to change.

The information contained in this report may include forward-looking statements. Forward-looking statements include a number of risks,
uncertainties and other factors beyond the control of the Firm, which may result in material differences in actual results, performance or
other expectations. The opinions, estimates and analyses reflect PCA’s current judgment, which may change in the future.

Any tables, graphs or charts relating to past performance included in this report are intended only to illustrate investment performance for
the historical periods shown. Such tables, graphs and charts are not intended to predict future performance and should not be used as
the basis for an investment decision.

All trademarks or product names mentioned herein are the property of their respective owners. Indices are unmanaged and one cannot
invest directly in an index. The index data provided is on an “as is” basis. In no event shall the index providers or its affiiates have any
liability of any kind in connection with the index data or the portfolio described herein. Copying or redistributing the index data is strictly
prohibited.

The Russell indices are either registered trademarks or tradenames of Frank Russell Company in the U.S. and/or other countries.
The MSCl indices are trademarks and service marks of MSCI or its subsidiaries.

Standard and Poor’s (S&P) is a division of The McGraw-Hill Companies, Inc. S&P indices, including the S&P 500, are a registered trademark
of The McGraw-Hill Companies, Inc.

CBOE, not S&P, calculates and disseminates the BXM Index. The CBOE has a business relationship with Standard & Poor's on the BXM.
CBOE and Chicago Board Options Exchange are registered trademarks of the CBOE, and SPX, and CBOE S&P 500 BuyWrite Index BXM are
servicemarks of the CBOE. The methodology of the CBOE S&P 500 BuyWrite Index is owned by CBOE and may be covered by one or more
patents or pending patent applications.

The Barclays Capital indices (formerly known as the Lehman indices) are trademarks of Barclays Capital, Inc.
The Citigroup indices are trademarks of Citicorp or its affiliates.
The Merrill Lynch indices are trademarks of Merrill Lynch & Co. or its affiliates.

FTSE is a trademark of the London Stock Exchange Group companies and is used by FTSE under license. All rights in the FTSE indices and/or
FTSE ratings vest in FTSE and/or its licensors. No further distribution of FTSE data is permitted with FTSE’s express written consent.
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