Informational Presentation on the
Arizona State Retirement System
“"Actuarial Valuation as of June 30, 2012"”
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ASRS ACTUARIAL METHODS AND
ASSUMPTIONS

Investment vield: 8% per annum net of all expenses.

Salary increases: 4.0% - 9.0% based on years of service.

Mortality rates: 1994 GAM Static, Projected to

N o o kB~ W D oF

Amortization period: Rolling 30-year (per statute).

Actuarial value of assets: 10-year smoothing period.

Projected Unit Credit (PUC): (per statute).

L_evel Dollar Amortization




ACTIVE MEMBERS
AND RETIRED MEMBERS
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== Active Members =E=Inactive Members =#=Retired Members

1.4% average increase in number of active members since 1997, (2.4%) since 2011
9.5% average increase in number of inactive members since 1998, 0.5% since 2011
5.7% average increase in number of retired members since 1997, 6.0% since 2011

Excludes an older retirement system that closed in 1976
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AVERAGE SALARY
AND AVERAGE BENEFIT
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=¢==Average Annual Salary

== Average Annual Pension

2.6% average increase in average annual salary since 1997, 0.3% between 2011 and 2012
3.7% average increase in average annual pension benefit since 1997, 0.2% between 2011 and 2012

Excludes an older retirement system that closed in 1976
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MARKET AND
ACTUARIAL VALUES OF ASSETS
[401(a) only]
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—o— Actuarial == Market

3.5% average increase in market value since 1997
5.1% average increase in actuarial value since 1997
Actuarial assets are 109.6% of market. Actuarial assets exceed market assets by $2.5 billion.

Includes an older retirement system that closed in 1976 for 2010 - 2012
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CONTRIBUTIONS VS.

BENEFITS, REFUNDS, AND EXPENSES

[401(a) only]
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—o— Contributions* =& Benefits, Refunds and Expenses

* Includes member contributions, employer contributions and service purchase contributions

Excludes an older retirement system that closed in 1976
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CONTRIBUTION RATE
FOR THE PLAN YEAR
[401(a) only -- Total]
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== A ctual Contribution Rate

Prior to 1997, Pension and Health Insurance contribution rates are combined.

Includes an older retirement system that closed in 1976 for 2010 — 2012
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FUNDED STATUS SUMMARY

2011 2012

Market Value Actuarial Value Market Value Actuarial Value
Asset Amounts
Pension 401(a) $ 26,838,580,309 $ 27,983,517,225 $ 26,401,667,918 $ 28,948,010,913
Health 401(h) 1,194,727.,820 1,247,433,042 1,167,345,698 1,281,566,359
Total Plan $ 28,033,308,129 $ 29,230,960,267 $ 27,569,013,616 $ 30,229,577,272
Liabilities
Pension 401(a) $ 37,051,179,339 $ 37,051,179,339 $ 38,450,288,740 $ 38,450,288,740
Health 401(h) 1,504,189,674 1,504,189,674 1,502,082,451 1,502,082,451
Total Plan $ 39,952,371,191 $ 39,952,371,191

$ 38,555,369,013

$ 38,555,369,013

Funded Status

Pension 401(a)
Health 401(h)
Total Plan

72.4%
79.4%
72.7%

75.5%
82.9%
75.8%

68.7%
77.7%
69.0%

75.3%
85.3%
75.7%

All numbers include a prior retirement system, referred to as the “System”, that closed in 1976.
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CONTRIBUTION RATE SUMMARY

June 30, 2011

June 30, 2012

401(a)  401(h) Total 401(a)  401(h) Total
Total Contribution Rate 21.15%  0.65%  21.80% | 22.00%  0.60%  22.60%
Employee Contribution Rate | 10.90%  0.00% 10.90% | 11.30%  0.00%  11.30%
Employer Contribution Rate | 10.25%  0.65% 10.90% | 10.70%  0.60%  11.30%
Funded Ratio — AVA 755%  82.9% 75.8% 753%  85.3%  75.7%
Funded Ratio — MVA 72.4%  79.4% 72.7% 68.7%  77.7%  69.0%
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P BROJECTED FUNDED STATUS — Actuarial Value of Assets
‘;ié; S i Pension Plan
\ \\ : Assumes future investment returns of 8.0% on Market Value of Assets and excludes future potential PBIs.
No Growthin | 2:3% Annual No Growthin | 23%Annual
Valuation Date Employee Errr?g‘l’g;,ég Valuation Date Employee E;?;Yg@ég
Membership Membership Membership Membership
6/30/2012 75% 75% 6/30/2027 79% 80%
6/30/2013 75% 75% 6/30/2028 80% 81%
6/30/2014 74% 74% 6/30/2029 80% 82%
6/30/2015 73% 73% 6/30/2030 81% 82%
6/30/2016 73% 73% 6/30/2031 81% 83%
6/30/2017 72% 72% 6/30/2032 82% 84%
6/30/2018 72% 72% 6/30/2033 82% 84%
6/30/2019 73% 74% 6/30/2034 83% 85%
6/30/2020 75% 75% 6/30/2035 83% 86%
6/30/2021 75% 76% 6/30/2036 84% 86%
6/30/2022 76% 7% 6/30/2037 84% 87%
6/30/2023 77% 7% 6/30/2038 84% 87%
6/30/2024 77% 78% 6/30/2039 85% 88%
6/30/2025 78% 79% 6/30/2040 85% 88%
6/30/2026 78% 80% 6/30/2041 86% 89%
buckconsultants
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Pension Plan

Assumes future investment returns of 8.0% on Market Value of Assets and excludes future potential PBIs.

No Growthin | 2:3% Annual No Growthin | 2:3%Annual
Valuation Date Employee Errr?g‘l’g;,ég Valuation Date Employee E;?;Yg@ég

Membership Membership Membership Membership
6/30/2012 69% 69% 6/30/2027 79% 80%
6/30/2013 69% 69% 6/30/2028 80% 81%
6/30/2014 70% 70% 6/30/2029 80% 82%
6/30/2015 70% 70% 6/30/2030 81% 82%
6/30/2016 71% 71% 6/30/2031 81% 83%
6/30/2017 72% 72% 6/30/2032 82% 84%
6/30/2018 73% 73% 6/30/2033 82% 84%
6/30/2019 73% 74% 6/30/2034 83% 85%
6/30/2020 74% 75% 6/30/2035 83% 86%
6/30/2021 75% 76% 6/30/2036 84% 86%
6/30/2022 76% 77% 6/30/2037 84% 87%
6/30/2023 7% 77% 6/30/2038 84% 87%
6/30/2024 7% 78% 6/30/2039 85% 88%
6/30/2025 /8% 79% 6/30/2040 85% 88%
6/30/2026 78% 80% 6/30/2041 86% 89%
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AGGREGATE PROJECTED CONTRIBUTION
RATES - Pension Plan
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AN “fo Assumes future investment returns of 8.0% on Market Value of Assets and excludes future potential PBIs.
Fiscal Year ilr\]loEC”;]r(?wth Zg%v'e\trr]mni%al Fiscal Year NO Grcl)wth Zé(;/gvet?]ni%al
Beginning July 1 | Membership | CPIoYeE Beginning July 1 | Memborang | EMPlovee
Membership Y Membership
2013 21.95% 21.95% 2028 19.66% 16.81%
2014 22.47% 22.28% 2029 19.27% 16.38%
2015 23.01% 22.58% 2030 18.89% 15.97%
2016 23.36% 22.67% 2031 18.48% 15.57%
2017 23.54% 22.57% 2032 18.09% 15.19%
2018 23.85% 22.57% 2033 17.73% 14.86%
2019 23.73% 22.17% 2034 17.38% 14.54%
2020 23.05% 21.30% 2035 17.04% 14.24%
2021 22.41% 20.48% 2036 16.70% 13.97%
2022 22.09% 19.95% 2037 16.39% 13.72%
2023 21.69% 19.38% 2038 16.10% 13.50%
2024 21.29% 18.83% 2039 15.83% 13.30%
2025 20.89% 18.30% 2040 15.59% 13.13%
2026 20.47% 17.78% 2041 15.36% 12.97%
2027 20.04% 17.27% 2042 15.14% 12.83%
buckconsultants




7
A

?\ FUNDED STATUS SUMMARY - 8% and 5% Interest

2012 — 8% Interest

2012 — 5% Interest

Market Value Actuarial Value Market Value Actuarial Value
Asset Amounts
Pension 401(a) 26,401,667,918 $ 28,948,010,913 $ 26,401,667,918 $ 28,948,010,913
Health 401(h) 1,167,345,698 1,281,566,359 1,167,345,698 1,281,566,359
Total Plan 27,569,013,616 $ 30,229,577,272 $ 27,569,013,616 $ 30,229,577,272
Liabilities
Pension 401(a) 38,450,288,740 $ 38,450,288,740 $ 53,426,772,092 $ 53,426,772,092
Health 401(h) 1,502,082,451 1,502,082,451 2.134,953,715 2.134,953,715
Total Plan 39,952,371,191 $ 39,952,371,191 $ 55,561,725,807 $ 55,561,725,807

Funded Status

Pension 401(a)
Health 401(h)
Total Plan

68.7%
77.7%
69.0%

75.3%
85.3%
75.7%

49.4%
54.7%
49.6%

54.2%
60.0%
54.4%

Note: Actual liabilities payable do not change based upon the method, only the measured value
of the liabilities change.

All numbers include a prior retirement system, referred to as the “System”, that closed in 1976.
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CONTRIBUTION RATE SUMMARY -

8% and 5%* Interest

June 30, 2012 — 8% Interest Rate | June 30, 2012 — 5% Interest Rate

401(a) 401(h) Total 401(a) 401(h) Total
Total Contribution Rate 22.00% 0.60% 22.60% 38.00% 1.30% 39.30%
Employee Contribution Rate 11.30% 0.00% 11.30% 19.65% 0.00% 19.65%
Employer Contribution Rate 10.70% 0.60% 11.30% 18.35% 1.30% 19.65%
Funded Ratio — AVA 75.3% 85.3% 75.7% 54.2% 60.0% 54.4%
Funded Ratio — MVA 68.7% 77.7% 69.0% 49.4% 54.7% 49.6%

*Note: Assuming that the expected rate of return earned by the investment portfolio is
constant, the present value of the actual contributions collected does not change with the 5%
assumption, but rather shorter-term contributions are increased significantly while longer-term
contributions are decreased.
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Arizona State

Forms of Retirement Plan

Retirement System

d What is a "Defined Benefit” (DB) Retirement Plan?

= A form of retirement plan where retirement benefits can be
determined ahead of time and is based upon a known formula.

Social Security, Military Pensions and the ASRS are examples
of Defined Benefit retirement plans.

d What is a "Defined Contribution” (DC) Retirement
Plan?

= A form of retirement plan where the retirement benefits are
not known ahead of time and are based upon contributions
made, investment returns realized, and expenses paid.

401(k)s and IRAs are examples of Defined Contribution
retirement plans.

17



Arizona State

DB Plan & DC Plan Comparison

Retirement System

Typical Defined Typical Defined

. Pro/Con - -
Benefit / Contribution
+ Guaranteed lifetime +/- Individualized
: . L : + Less complex
benefit investment decision making
+ Pregllctablllty of fu_ture +/- All risk held by + More portable
retirement benefit employee

+ Greater retirement equity

+ Less expensive per
benefit level

18



Arizona State

Why are Large DBs Typically
Less Expensive?

Retirement System

O DB typically results in lower cost per level of
retirement benefit because:

= DB typically has higher rates of return
= Professional asset allocation
= Greater time horizon and risk tolerance
= Greater diversification

= DB participants need not plan for outliving assets
= Therefore less savings required
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Arizona State

Funding Models

Retirement System

d Pre-Funding
= Build up investment portfolio equal to accrued liabilities

d Pay-As-You-Go
= Build up investment portfolio only as a liquidity buffer
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Arizona State

Valuation Methods

Retirement System

d Measuring Assets:

= Minor differences in "marked-to-market” methods
= Private investments
= Illiquid public investments
= International investments
= Significant differences in “smoothing” methods
= Length of period of smoothing

= Allowable spread between “smoothed” value and “"marked-to-
market” value.

d Measuring Liabilities:
= Minor differences in demographic assumptions
= Modest differences in valuation methodologies
= Significant differences in discounting methodologies
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Arizona State

ASRS Investment Asset
Allocation

Retirement System

Investment Category Policy Target Policy Range

Large Cap 23%
Mid Cap 5%
Small Cap 5%
US Equity 33% (26 - 38%)
Developed Large Cap 14%
Developed Small Cap 3%
Emerging 6%
Non-US Equity 23% (16 - 28%)
Private Equity 7% (5-9%)
Opportunistic Equity 0% (0 - 3%)
Total Equity 63% (53 - 70%)
Core 13%
High Yield 5%
US Fixed Income 18% (8 - 28%)
Emerging Market Debt 4%
Opportunistic Debt 0% (0 - 10%)
Private Debt 3%

Total Fixed Income 25% (15 - 35%)
Commodities 4% (1-7%)
Real Estate 8% (6 - 10%)
Infrastructure 0% (0 - 3%)
Farmland and Timber 0% (0 - 3%)
Opportunistic Inflation Linked 0% (0 - 3%)

Total Inflation Linked Assets 12% (8 -16%)
TOTAL 100%

Global Tactical Asset Allocation
(GTAA) 10% (5-15%)

Note: Aggregate Opportunistic asset classes not to exceed 10%

Green: Denotes asset classes typically absent from DC investment options.



Arizona State

@) Investment Returns
Retirem‘;ﬁthszystem (June 30’ 2012)

Annualized Rates of Return

ASRS Total Inception
Fund 1 Year 3 Year 5 Year 10 Year (7/1/1975)
Net of

Investment 1.3% 13.2% 1.8% 6.3% 9.8%
Fees

Gross of

Investment 1.8% 13.6% 2.1% 6.5% 9.7%

Fees
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Arizona State

Reasons for Changes in Funded
Status

Retirement System

d Low investment returns during FYs 2001-03 and FYs
2008-09

d Change from EAN to PUC (1989)
= Low contribution rates during 1990s+

0 Benefit improvements prior to 2002

d Certain expensive and ineffective plan design
features (most remedied)

d Improving life expectancies of retirees
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Arizona State

Reference Material

Retirement System

Q

Q

Q

$50 Billion Tidal Wave: How Unfunded Pensions Could Overwhelm Arizona Taxpayers,
Briggs, Andrew G., Goldwater Institute, 2010

A Better Bang for the Buck: The Economic Efficiencies of Defined Benefit Pension Plans ,
National Institute on Retirement Security, 2008

A Comparative Analysis of Defined Benefit and Defined Contribution Retirement Plans
with Arizona References, Matson, Paul and Dobel, Suzanne, 2006,
www.azasrs.gov/web/pdf/DefinedBen_DefinedComp_WhitePaper.pdf

Arizona Public Pensions Underreport Funding Shortfalls, Riggs, Andrew, Goldwater
Institute, 2010

Look Before You Leap: The Unintended Consequences of Pension Freezes, Boivie, Ilana
and Almeida, Beth, National Institute on Retirement Security, 2008

Myths and Misperceptions of Defined Benefit and Defined Contribution Plans, NASRA
White Paper, 2002 updated 2005

Profitable Prudence: The Case for Public Employer Defined Benefit Plans, Anderson G.
and Brainard, K., Pension Research Council, Wharton School, 2004

Public Plan DB/DC Choices , Olleman, Mark, Milliman, PERiScope Publication, 2009

The Crisis in Local Government Pensions in the United States, Novy-Marx, Robert and
Rauh, Joshua, 2010
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