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Purpose of the Study

What is Asset 
Allocation?

• Wilshire believes that the core business of a workers’
compensation insurance fund is to provide the benefits 
promised to injured workers.

• Asset Allocation is the process of selecting a policy 
portfolio - allocating a portfolio’s assets among asset 
classes that have the potential to serve the financial 
objectives of the fund.

• The role of asset allocation is to manage the risk to the 
fund’s core business.

• The goal of asset allocation is to maximize the safety 
of promised benefits at a minimum cost (premiums).
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Discussion of Risk

• Workers’ compensation funds face a multitude of risks.  Prioritizing those risks is 
crucial in determining a proper methodology for selection of the policy portfolio.

Example 1 - Risk of an Asset Loss

• It is undesirable to lose money.

Example 2 - Risk of Mismatch Between Assets and “Accounting” Liabilities

• It is undesirable to have a negative surplus as defined by GASB accounting standards.

Example 3 - Insufficient Asset Risk

• It is undesirable to have insufficient assets to pay benefits promised to injured 
workers.

• Wilshire believes this is the primary risk.
• This risk is directly related to the Fund’s core business.
• This risk can be managed through Asset Liability Valuation.

A Multitude of Risks
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A Long Term Capital Market Perspective

High Inflation Bull Market Wilshire
1802-2005 1926-2005 1970-1979 1980-1999 Forecast

Total Returns
Stocks 8.2% 10.4% 5.9% 17.8% 8.3%
Bonds 4.9 5.7 7.2 10.0 5.0
T-Bills 4.3 3.8 6.4 7.2 3.0

Inflation 1.4 3.0 7.4 4.0 2.3

Real Returns
Stocks 6.8 7.4 -1.5 13.8 6.0
Bonds 3.5 2.7 -0.2 6.0 2.8
T-Bills 2.9 0.8 -1.0 3.2 0.8

Risk (Std. Dev.)
Stocks 19.3 16.0 15.0 17.0
Bonds 5.2 6.4 6.6 5.0
T-Bills 1.0 0.6 1.0 1.0

Stocks minus Bonds 3.3 4.7 -1.3 7.8 3.3
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Wilshire’s 10-Year Capital Market Assumptions

The above figures represent Wilshire’s 10-year forward-looking risk, return and 
correlation assumptions.

Risk represents the expected standard deviation of each portfolio – in two out of three years, the 
asset class is expected to produce returns that are within +/- one standard deviation of the expected 
return.

Asset Class U.S. Equity Non-U.S. Equity Fixed Income - Core
Fixed Income - Long 
Duration/Dedicated

Fixed Income - High 
Yield

Fixed Income - 
Inflation Protected Cash Equivalents

Return 8.25 8.25 5.00 5.25 6.50 4.75 3.00
Risk 17.00 19.00 5.00 7.00 10.00 6.00 1.00
Yield 1.80 2.50 5.00 5.25 6.50 2.50 3.00
Correlations
U.S. Equity 1.00
Non-U.S. Equity 0.78 1.00
Fixed Income - Core 0.29 0.08 1.00
Fixed Income - Long Duration/Dedicated 0.34 0.09 0.95 1.00
Fixed Income - High Yield 0.48 0.29 0.39 0.40 1.00
Fixed Income - Inflation Protected 0.00 0.10 -0.01 0.00 0.01 1.00
Cash Equivalents 0.00 -0.10 0.10 0.10 0.00 0.25 1.00

Source:  Wilshire Consulting:  2006 Asset Allocation Return and Risk Assumptions
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Efficient Frontier

The efficient frontier is comprised of portfolios that generate the highest level of 
expected return for a given level of risk in asset-only space – SIF liabilities are not 
considered in this exhibit:

Efficient Frontier 1
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Efficient Portfolios

Constraints:  
Total Equity < 50%; High Yield < 5%; Inflation Protected < 20%; Cash Equivalents < 1%

Long Duration Bonds and Inflation-Protected Securities are favored by the ALV model due to the long term and embedded medical 
and wage inflation components of the claim payment stream.
Risk represents the expected standard deviation of each portfolio – in two out of three years, the asset mix is expected to produce
returns that are within +/- one standard deviation of the expected return.

"Immunized"

Asset Class 0% Equity
10% 

Equity
20% 

Equity
30% 

Equity
40% 

Equity
50% 

Equity
U.S. Equity 0 8 15 22 30 38
Non-U.S. Equity 0 2 5 8 10 12
Total Equity 0 10 20 30 40 50
Fixed Income - Core 0 0 0 0 0 0
Fixed Income - Long Duration/Dedicated 99 65 54 44 39 34
Fixed Income - High Yield 0 4 5 5 5 5
Fixed Income - Inflation Protected 0 20 20 20 15 10
Total Fixed Income 99 89 79 69 59 49
Cash Equivalents 1 1 1 1 1 1

Return 5.23 5.67 6.07 6.43 6.79 7.12
Risk 6.93 5.64 6.13 6.99 8.25 9.62

Portfolio Weights
Total Return
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1 and 10-Year Distribution of Expected Returns

Distributions of returns are quite wide for 
any one year period…

…but they narrow considerably over a 10-
year period
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Stochastic Simulation of Surplus:  Year 1 and Year 10

The floating bar charts incorporate a stochastic simulation of assets, premiums, claims and 
reserves under potential interest rate, inflation and capital market environments and illustrate the 
potential SIF surplus under various asset mixes over short and long-term time horizons: 

Surplus
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Observations

The optimal asset mix is highly dependent on the Fund’s ultimate objective and time horizon:

If minimizing short term volatility of the accounting surplus is the sole objective, then the “Immunized” fixed 
income portfolio is optimal

If minimizing the long-term (10-year) downside risk of the accounting surplus is the objective, then a 20% equity 
allocation is optimal

If maximizing the safety of benefit claims is the objective (and the Fund can withstand downside risk to the 
accounting surplus), then an equity allocation greater than 20% may be justified (please see slide 45)

The immunized bond portfolio will not likely preserve the surplus in periods when medical and/or 
wage inflation exceed current expectations

There is no financial instrument that can effectively hedge this inflation risk

Regardless of the asset mix selected, Wilshire recommends that OBWC build a larger surplus 
before considering future premium refunds to employers

Under any asset allocation policy mix, there exists the probability of a shortfall (please see slide 45) in the future

Because of the positive cash flow characteristics (slide 44) of the SIF, any shortfall would likely not be an issue 
until well into the future
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Recommendation

If the OBWC’s time horizon is longer-term (i.e. 10-years), then Wilshire recommends a 20% 
equity allocation and the specific asset mix as detailed below:

This mix provides a balance between the long-term growth of the surplus with the preservation of 
the surplus over intermediate time horizons 

"Immunized" Recommended
Asset Class 0% Equity 20% Equity
U.S. Equity 0 15
Non-U.S. Equity 0 5
Total Equity 0 20
Fixed Income - Core 0 0
Fixed Income - Long Duration/Dedicated 99 54
Fixed Income - High Yield 0 5
Fixed Income - Inflation Protected 0 20
Total Fixed Income 99 79
Cash Equivalents 1 1

Return 5.23 6.07
Risk 6.93 6.13

Portfolio Weights
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Investment Structure

Wilshire recommends the following investment structure for implementing the asset allocation 
policy:

Please refer to the following page for an analysis of the long-duration fixed income benchmark.

Asset Class % $ mm Benchmark
U.S. Equity 15 2,265              Wilshire 5000

Large Cap 12 1,812             S&P 500
Active (0%) 0 -                 
Passive (100%) 12 1,812              

Small/Mid Cap 3 453                Wilshire 4500 / Russell 2500
Active (100%) 3 453                 
Passive (0%) 0 -                 

Non-U.S. Equity 5 755               MSCI ACWI ex-U.S.
Active (80%) 4 604                 
Passsive (20%) 1 151                 

Fixed Income - Long Duration 54 8,153              Lehman Long Government/Credit
Active (50%) 27 4,076              
Passive (50%) 27 4,076              

High Yield 5 755                 Merrill Lynch High Yield Master II
Active (100%) 5 755                 
Passive (0%) 0 -                 

Inflation-Protected Securities 20 3,020              Lehman U.S. TIPS
Active (0%) 0 -                 
Passive (100%) 20 3,020              

Cash Equivalents 1 151               90-Day T-Bill

SIF Allocation
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Long-Duration Fixed Income Benchmark

Due to the marginal benefit derived from Customized Benchmark 2 (yield-to-maturity of 5.8% vs. 5.6%) and the 
credit risk that it entails, Wilshire recommends that OBWC utilize the Lehman Long Government/Credit Index 
for the fixed income allocation
The Lehman Long Government/Credit index sector allocation as of March 31, 2006 was approximately 55% 
government / 45% credit

Active fixed income managers may elect to overweight credit sectors when they present relative value 

Optimized portfolio duration, D2, D3 

Effective duration: measures risk to changes in level of the yield curve
Effective D2: measures risk to changes in slope of the yield curve
Effective D3: measures risk to changes in the curvature of the yield curve

Portfolio Statistics Lehman Aggregate Customized Benchmark 1 Customized Benchmark 2 Liability Stream
Effective duration           4.59 10.38 10.30 10.38
Effective d2                 2.87 8.70 8.61 8.67
Effective d3                 3.57 6.43 6.24 6.06
Yield to Maturity 5.48 5.57 5.81 --
Cash flow yield              5.46 5.56 5.79 --
Current yield                5.19 5.90 6.08 --
Average coupon               5.24 6.79 6.80 --
Average price                100.04 100.00 110.27 --
Years to maturity            12.91 19.77 20.55 --
Est. Annual Income ($) $900,446,055 $916,937,742 $954,868,619 --

99% Lehman Long-Term Gov't/Corp 40% Lehman Long-Term Gov't
1% 91 Day T-Bill 56% Lehman Long-Term Corporate

4% Lehman Int-Term Corporate

Customized Benchmark 1: Customized Benchmark 2:
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Illustrative Transition Timeline

The above calendar is for illustrative purposes only.  Actual implementation may differ
due to a variety of factors.  Expected completion during Q2 2007.

Jun-06
Present asset allocation recommendation to WCOC
Present revised Investment Policy Statement to WCOC for approval
Issue RFPs for transition management and index managers
Issue RFPs for long-duration fixed income active managers

Jul-06
Issue RFP for non-U.S. equity active managers

Aug-06
Evaluate RFP responses for transition management and index managers
Evaluate RFP responses for active long-duration fixed income managers 
Issue RFP for small cap U.S. equity active managers

Sep-06
Evaluate RFP responses for transition management and index managers
Evaluate RFP responses for active long-duration fixed income managers 
Evaluate RFP responses for non-U.S. equity active managers
Issue RFP for high yield active managers

Oct-06
Present transition management and index manager recommendations to WCOC
Commence allocating assets to U.S. equity, non-U.S. equity, fixed income 

and TIPS index manager(s) (6 months)
Present long-duration fixed income active manager recommendations to WCOC
Evaluate RFP responses for non-U.S. equity active managers
Evaluate small cap U.S. equity active managers
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Illustrative Transition Timeline

The above calendar is for illustrative purposes only.  Actual implementation may differ
due to a variety of factors. Expected completion during Q2 2007.

Nov-06
Present non-U.S. equity active manager recommendations to WCOC
Commence implementing active long-duration fixed income allocation (4 months)
Evaluate small cap U.S. equity active managers
Evaluate high yield active managers

Dec-06
Present small cap U.S. equity active manager recommendations to WCOC
Commence implementing non-U.S. equity active manager allocation (4 months)
Evaluate high yield active managers

Jan-07
Commence implementing small cap U.S. equity allocation (3 months)
Present high yield active manager recommendations to WCOC

Feb-07
Commence implementing high yield allocation (3 months)
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Background

The OBWC was established by the Ohio Constitution, Article II, Section 35:

“For the purpose of providing compensation to workmen and their dependents, for death, injuries 
or occupational disease, occasioned in the course of such workmen’s employment, laws may be 
passed establishing a state fund to be created by compulsory contribution thereto by employers, 
and administered by the state…”

Ohio Revised Code Section 4123.34:

“The administrator of workers’ compensation, in the exercise of the powers and discretion 
conferred upon him in section 4123.29 of the Revised Code, shall fix and maintain, with the 
advice and consent of the workers’ compensation oversight commission…the lowest possible 
rates of premium consistent with the maintenance of a solvent state insurance fund and the 
creation and maintenance of a reasonable surplus…”
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OBWC - Roles and Fiduciary Standard

Ohio Revised Code Section 4123.44

“The voting members of the workers’ compensation oversight commission, the administrator of 
workers’ compensation, and the bureau of workers’ compensation chief investment officer are the 
trustees of the state insurance fund.  The administrator of workers’ compensation, in accordance 
with (the Ohio Revised Code) and the investment objectives, policies and criteria established by 
the workers’ compensation oversight commission pursuant to section 4121.12 of the Revised 
Code, and in consultation with the bureau of workers’ compensation chief investment officer, may 
invest any of the surplus or reserve belonging to the state insurance fund.”

“The administrator and other fiduciaries shall discharge their duties with respect to the funds with 
the care, skill, prudence and diligence under the circumstances then prevailing that a prudent 
person acting in a like capacity and familiar with such matters would use in the conduct of an 
enterprise of a like character and with like aims, and by diversifying the investments of the assets 
of the funds so as to minimize the risk of large losses, unless under the circumstances it is clearly 
prudent not to do so.”



P A G E   21

What is Ohio Bureau of Workers’ Compensation?

Insurance Company

OBWC’s primary role is to pay compensation and medical expenses for injured workers, but…
– It is not subject to statutory accounting standards and capital requirements
– It is not subject to regulation by the state insurance department
– It incurs longer-tailed liabilities than typical workers’ compensation insurance company
– It is run solely for the benefit of Ohio employers and employees – there is no profit motive

Public Policy Tool

Ohio employers benefit from premium refunds when the assets of the Fund perform well

Ohio employees benefit from enhanced safety programs when the assets of the Fund perform well

Is it more similar to a Pension Fund?

10.4 year duration of claims stream comparable to the benefit stream of pension funds, which 
typically have a duration of 11-13 years

Medical claims and indemnity claims each account for roughly 50% of the discounted loss 
reserves
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Insurance and Pension Comparison

OBWC is thinly capitalized when compared to other workers’ compensation insurance funds; however, 
OBWC’s “funded status” is very high when compared to state pension funds

The duration (using a market AA yield curve) of the OBWC claim payment stream is higher than the typical 
workers’ compensation fund (due primarily to their use of reinsurance) and more comparable to the benefit 
payment stream of public pension funds

OBWC Financials
OBWC OBWC Industry Average OBWC Industry Average

Discount Rate 5.25% 0.00% 8.00%

Assets 1 18,918                      18,918                      18,918                      
Liabilities 2 18,048                      35,733                      13,359                      

Surplus 870                           (16,815)                    5,559                        

Assets/Liabilities 1.05                          0.53                          1.45                          1.42                          0.87
Equity as % of Total Investments 2.4% 2.4% 7.0% 2.4% 67.7%
Duration of Liabilities 10.4                          ~4.0 10.4                          13.0                          

Sources: BWC Financial and Operational Report - March 2006
AM Best and BlackRock
2006 Wilshire Report on State Retirement Systems:  Funding and Asset Allocation
Mercer Oliver Wyman

1

2 Liabilities under the Insurance Industry Comparison and Public Pension Fund Comparison are approximated using the discount rates indicated.
3 Insurance Industry Comparison represents 72 private insurance companies that wrote 75% or more of 2004 net premiums in workman's compensation

Insurance Industry Comparison3 Public Pension Fund Comparison

 Assets are as reported under GASB by BWC.  Not adjusted to reflect statutory accounting.   
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Purpose of the Study

What is Asset 
Allocation?

• Wilshire believes that the core business of a workers’
compensation insurance fund is to provide the benefits 
promised to injured workers.

• Asset Allocation is the process of selecting a policy 
portfolio - allocating a portfolio’s assets among asset 
classes that have the potential to serve the financial 
objectives of the fund.

• The role of asset allocation is to manage the risk to the 
fund’s core business.

• The goal of asset allocation is to maximize the safety 
of promised benefits at a minimum cost (premiums).
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Discussion of Risk

• Workers’ compensation funds face a multitude of risks.  Prioritizing those risks is 
crucial in determining a proper methodology for selection of the policy portfolio.

Example 1 - Risk of an Asset Loss

• It is undesirable to lose money.

Example 2 - Risk of Mismatch Between Assets and “Accounting” Liabilities

• It is undesirable to have a negative surplus as defined by GASB accounting standards.

Example 3 - Insufficient Asset Risk

• It is undesirable to have insufficient assets to pay benefits promised to injured 
workers.

• Wilshire believes this is the primary risk.
• This risk is directly related to the Fund’s core business.
• This risk can be managed through Asset Liability Valuation.

A Multitude of Risks



III. Mean-Variance Optimization (Asset-only) 
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Ohio BWC - State Insurance Fund
Executive Summary Table

Periods Ending March 31, 2006
Net of Fee Return
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Name

Value

$(000)

% of

Fund

Periods Ending  3/31/06

1 Qtr  YTD 1 Year 3 Yrs 5 Yrs 10 Yrs

Since Inception

Ret Date

State Insurance Fund
     SIF Custom Policy               

Tranche #1

Tranche #2

Tranche #3

Tranche #4 - Domestic Equity

Tranche #4 - International Equity

Tranche #5

Cash Account

Accounts Outside of Transition

Alternative Investments Composite

Indices
     91 Day T-Bill Index

     Lehman Aggregate

     Standard & Poor’s 50

     DJ Wilshire 5000

     MSCI EAFE Index (N)

15,097,566

1,246,661

2,861,907

1,570,211

581,039

793,631

6,937,658

345,929

302,209

458,321

100.0

8.3

19.0

10.4

3.8

5.3

46.0

2.3

2.0

3.0

1.53
0.76

2.57

1.97

0.60

2.62

5.13

0.17

1.19

-0.84

15.99

1.04
-0.64

4.20

5.44

9.39

1.53
0.76

2.57

1.97

0.60

2.62

5.13

0.17

1.19

-0.84

15.99

1.04
-0.64

4.20

5.44

9.39

3.52

2.26

11.71

14.72

24.40

2.08

2.92

17.21

19.67

31.13

2.25

5.11

3.96

5.95

9.63

3.83

6.29

8.95

9.13

6.49

3.58
2.20

2.57

1.97

0.60

2.62

5.13

0.17

2.22

-0.84

15.99

1.94

-0.05

6.38

7.78

13.86

 9/30/05
 9/30/05

12/31/05

12/31/05

12/31/05

12/31/05

12/31/05

12/31/05

 9/30/05

12/31/05

12/31/05

  Since  

 9/30/05

 9/30/05

 9/30/05

 9/30/05

 9/30/05



Ohio BWC - Total Fund
Executive Summary Table

Periods Ending March 31, 2006
Net of Fee Return
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Name

Value

$(000)

% of

Fund

Periods Ending  3/31/06

1 Qtr  YTD 1 Year 3 Yrs 5 Yrs 10 Yrs

Since Inception

Ret Date

Ohio BWC Total Fund

Tranche #1

Tranche #2

Tranche #3

Tranche #4 - Domestic Equity

Tranche #4 - International Equity

Tranche #5

Tranche #6 - Non SIF

Cash Account

Accounts Outside of Transition

Alternative Investments Composite

Indices
     91 Day T-Bill Index

     Lehman Aggregate

     Standard & Poor’s 50

     DJ Wilshire 5000

     MSCI EAFE Index (N)

16,436,913

1,246,661

2,861,907

1,570,211

581,039

793,631

6,937,658

1,339,348

345,929

302,209

458,321

100.0

7.6

17.4

9.6

3.5

4.8

42.2

8.1

2.1

1.8

2.8

1.40

2.57

1.97

0.60

2.62

5.13

0.17
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Composite Level Totals

1BWC contributions to date reflect all contributions made to the general partner for each fund.  These amounts may not represent the funded amount against the commitment, as                    
not all contributions are applicable towards the committed amount.

Fund Type
BWC 

Commitment

BWC 
Contributions to 

Date 1
Capital Returned 

to BWC Market Value IRR
Buyout Fund Total  $        285,000,000  $         164,690,668  $          61,621,400  $        149,420,848 11.96%
Fund-of Funds Total  $        100,000,000  $           65,182,777  $          18,019,664  $          48,898,615 1.00%
Mezzanine Total  $          60,000,000  $           58,148,057  $          31,054,086  $          52,139,842 16.00%
Venture Capital Total  $        368,450,000  $         201,880,613  $          32,828,512  $        147,203,845 -6.92%
Total $813,450,000 $489,902,114 $143,523,662 $397,663,150 4.72%
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Buyout Funds 

1 BWC contributions to date reflect all contributions made to the general partner for each fund.  These amounts may not represent the funded amount against the commitment, as 
not all contributions are applicable towards the committed amount.

Fund Type Fund Name Type
Vintage 

Year
BWC 

Commitment

BWC 
Contributions to 

Date 1

Capital 
Returned to 

BWC Market Value IRR

Last Actual 
Market Value 
Received from 

General Partner
Buyout Fund Total   $   285,000,000  $    164,690,668  $      61,621,400  $   149,420,848 11.96%
Brantley Partners Brantley Partners IV, LP Buyout 1999 $15,000,000 $14,184,411 $3,423,650 $14,470,120 6.44% Dec-05
ABS Capital Partners ABS Capital Partners IV, LP Buyout 2000 $15,000,000 $13,258,024 $5,123,627 $12,295,287 14.19% Dec-05
Behrman Capital Behrman Capital III, LP Buyout 2000 $20,000,000 $14,881,163 $2,531,198 $13,260,403 2.34% Dec-05
Blue Point Capital Partners Blue Point Capital Partners, LP Buyout 2000 $10,000,000 $7,588,974 $5,752,903 $5,372,013 12.93% Dec-05
Carlyle Group Carlyle Partners III, LP Buyout 2000 $15,000,000 $15,740,763 $9,657,790 $14,868,470 19.59% Sep-05
Fremont Partners Fremont Partners III, LP Buyout 2000 $15,000,000 $7,807,069 $6,641,599 $3,524,835 17.65% Sep-05
Halpern, Denney & Co. Halpern Denny Fund III, LP Buyout 2000 $20,000,000 $17,800,000 $9,447,130 $13,502,746 8.30% Dec-05
Rosemont Investment Partners Rosemont Partners I, LP Buyout 2000 $5,000,000 $4,485,144 $1,307,275 $3,092,441 -0.64% Mar-05
Quad C Advisors Quad-C Partners VI, LP Buyout 2001 $15,000,000 $8,478,395 $4,884,634 $14,229,572 41.63% Sep-05
Castle Harlan Inc. Castle Harlan Partners IV, LP Buyout 2002 $15,000,000 $9,928,964 $4,990,705 $6,213,344 12.70% Dec-05
Wind Point Partners Wind Point Partners V, LP Buyout 2002 $10,000,000 $7,974,269 $1,481,950 $7,223,320 6.02% Dec-05
Freeman Spogli & Co. FS Equity Partners V, LP Buyout 2003 $15,000,000 $5,590,951 $1,432,938 $4,280,459 2.60% Dec-05
Kirtland Capital Corporation Kirtland Capital Partners IV, LP Buyout 2003 $5,000,000 $2,686,279 $218,180 $2,294,464 2.86% Dec-05
Levine Leichtman Capital Partners Levine Leichtman Capital Partners III Buyout 2003 $15,000,000 $4,121,117 $1,785,478 $4,228,878 14.65% Dec-05
Sterling Partners Sterling Capital Partners, LP Buyout 2003 $15,000,000 $9,341,448 $2,746,542 $7,096,437 3.64% Dec-05
Thayer Capital Partners Thayer Equity Investors V, L.P. Buyout 2003 $15,000,000 $10,295,505 $12,652 $13,202,399 23.48% Dec-05
Carlyle Group Carlyle Partners IV, LP Buyout 2004 $20,000,000 $4,400,112 $0 $4,397,627 -0.45% Sep-05
MCM Capital Partners MCM Capital Partners II, LP Buyout 2004 $5,000,000 $468,934 $0 $300,215 -55.62% Dec-05
Rosemont Investment Partners Rosemont Partners II, LP Buyout 2004 $10,000,000 $1,827,036 $0 $1,473,125 -37.37% Sep-05
ABS Capital Partners ABS Capital Partners V, LP Buyout 2005 $20,000,000 $1,482,110 $0 $1,482,110 0.00% NA
Harbourvest Partners HarbourVest Partners VII - Buyout  Buyout 2003-2005 $10,000,000 $2,350,000 $183,150 $2,612,584 15.68% Dec-05
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Fund-of-Funds and Mezzanine Funds

1 BWC contributions to date reflect all contributions made to the general partner for each fund.  These amounts may not represent the funded amount against the commitment, as 
not all contributions are applicable towards the committed amount.

Fund Type Fund Name Type
Vintage 

Year
BWC 

Commitment

BWC 
Contributions to 

Date 1

Capital 
Returned to 

BWC Market Value IRR

Last Actual 
Market Value 
Received from 

General Partner
Fund-of Funds Total  $   100,000,000  $      65,182,777  $      18,019,664  $     48,898,615 1.00%
INVESCO Private Capital Chancellor V, LP Fund of Funds 2000 $20,000,000 $16,938,542 $3,571,358 $8,371,463 -11.85% Dec-05
Lexington Partners Lexington Capital Partners V, LP Fund of Funds 2002 $20,000,000 $16,137,809 $7,983,277 $13,097,296 23.10% Sep-05
Peppertree Partners The Peppertree Fund, LP Fund of Funds 2000-2001 $10,000,000 $7,413,674 $2,627,000 $5,296,707 3.25% Sep-05
Fort Washington Capital Partners Fort Washington Private Equity Investors III, LP Fund of Funds 2000-2003 $15,000,000 $11,273,858 $2,114,772 $9,356,899 0.60% Sep-05
INVESCO Private Capital INVESCO Venture Partnership Fund III, LP Fund of Funds 2000-2004 $12,000,000 $6,979,783 $914,169 $5,414,950 -3.93% Sep-05
INVESCO Private Capital INVESCO US Buyout & Expansion Capital Fund Fund of Funds 2001-2003 $8,000,000 $3,138,597 $809,088 $3,693,926 14.62% Sep-05
Fort Washington Capital Partners Fort Washington Private Equity Investors IV, LP Fund of Funds 2003-2005 $15,000,000 $3,300,515 $0 $3,667,373 4.00% Sep-05

Mezzanine Total  $     60,000,000  $      58,148,057  $      31,054,086  $     52,139,842 16.00%
Smith Whiley & Company SW Pelham Fund II, L.P. Mezzanine 1998 $10,000,000 $7,623,221 $1,850,672 $8,472,649 25.75% Mar-05
ABRY Partners ABRY Mezzanine Partners, LP Mezzanine 2001 $5,000,000 $6,169,548 $2,786,680 $4,083,608 11.04% Dec-05
TCW/Crescent Mezzanine TCW/Crescent Mezzanine Partners III, LP Mezzanine 2001 $15,000,000 $13,821,070 $16,288,468 $7,002,850 35.03% Dec-05
Babson Capital Management, LLC Tower Square Capital Partners, LP Mezzanine 2002 $10,000,000 $9,500,561 $3,698,442 $7,158,079 11.52% Dec-05
Smith Whiley & Company SW Pelham Fund, L.P. Mezzanine 2003 $20,000,000 $21,033,657 $6,429,824 $25,422,656 11.05% Sep-05
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Venture Capital Funds

1 BWC contributions to date reflect all contributions made to the general partner for each fund.  These amounts may not represent the funded amount against 
the commitment, as not all contributions are applicable towards the committed amount.

Fund Type Fund Name Type
Vintage 

Year
BWC 

Commitment

BWC 
Contributions to 

Date 1

Capital 
Returned to 

BWC Market Value IRR

Last Actual 
Market Value 
Received from 

General Partner
Venture Capital Total  $   368,450,000  $    201,880,613  $      32,828,512  $   147,203,845 -6.92%
Athenian Venture Partners Athenian Venture Partners II, LP Venture 2000 $17,500,000 $15,541,278 $6,280,197 $5,153,538 -14.12% Dec-05
Blue Chip Venture Company Blue Chip IV, LP Venture 2000 $20,000,000 $15,400,000 $1,376,152 $10,216,900 -12.82% Dec-05
Meritech Capital Partners Meritech Capital Partners II, LP Venture 2000 $11,250,000 $9,037,500 $1,098,058 $6,835,637 -5.94% Sep-05
Perseus-Soros Management CompaPerseus-Soros Biopharmaceutical Fund, LP Venture 2000 $5,000,000 $3,901,321 $2,060,028 $3,868,239 20.67% Sep-05
Pharos Capital Group Pharos Capital Partners, LP Venture 2000 $5,000,000 $4,700,000 $653,204 $4,387,100 1.96% Dec-05
Primus Venture Partners Primus Capital Fund V, LP Venture 2000 $20,000,000 $13,230,000 $3,110,000 $9,315,473 -2.23% Dec-05
Technology Venture Partners Technology Venture Partners, L.P. Venture 2000 $16,000,000 $7,975,000 $125,673 $5,343,172 -55.25% Dec-05
Ascend Venture Group Ascend Ventures, LP Venture 2001 $5,000,000 $4,844,408 $1,174,992 $1,789,378 -18.60% Dec-05
Axxon Capital Advisors Axxon Capital, LP Venture 2001 $3,000,000 $2,501,350 $719,422 $1 -29.65% Sep-05
Carlyle Group Carlyle Venture Partners II, LP Venture 2001 $25,000,000 $23,496,378 $11,187,654 $14,365,727 1.40% Sep-05
Edgewater Funds Edgewater Growth Capital Partners, LP Venture 2001 $10,000,000 $10,500,000 $2,628,856 $10,166,916 16.82% Dec-05
Meritage Private Equity Funds Meritage Private Equity II, LP Venture 2001 $15,000,000 $8,255,322 $798,042 $5,795,488 -9.67% Sep-05
Adena Ventures Adena Ventures, LP Venture 2002 $500,000 $400,000 $0 $248,506 -30.92% Dec-05
Apex Venture Partners Apex Investment Fund V, LP Venture 2002 $10,000,000 $7,044,158 $0 $7,654,202 4.84% Dec-05
Early Stage Partners Early Stage Partners, LP Venture 2002 $9,000,000 $6,877,344 $0 $5,591,163 -11.60% Sep-05
Edison Venture Fund Edison Venture Fund V, LP Venture 2002 $15,000,000 $10,200,000 $0 $10,419,258 1.19% Dec-05
Buerk, Dale & Victor Northwest Opportunity Fund, LP Venture 2002 $20,000,000 $11,000,000 $21,845 $8,858,336 -13.28% Sep-05
Prospector Equity Capital Prospector Equity Capital, LP Venture 2002 $15,000,000 $8,353,103 $0 $5,158,308 -29.27% Dec-05
River Cities Capital Funds River Cities Capital Fund III, LP Venture 2002 $5,000,000 $3,306,526 $699,683 $2,322,366 -5.40% Dec-05
Adams Street Partners Adams Street V, LP Venture 2003 $8,000,000 $4,480,000 $0 $4,089,476 -7.90% Dec-05
Athenian Venture Partners AVP Ohio Technology I, LP Venture 2003 $10,000,000 $4,390,581 $0 $3,667,026 -16.48% Jun-05
Athenian Venture Partners AVP Technology II, LP Venture 2003 $2,200,000 $2,200,000 $0 $716,297 -37.15% Jun-05
MK Capital Management MK Capital, LP Venture 2003 $10,000,000 $2,500,000 $0 $1,934,881 -15.82% Dec-05
MWV Pinnacle Management Co. MWV Pinnacle Capital Fund, LP Venture 2003 $2,000,000 $723,004 $0 $700,000 -2.71% Mar-05
Reservoir Venture Partners Reservoir Venture Partners, LP Venture 2003 $5,000,000 $1,915,213 $219,694 $1,362,322 -11.71% Jun-05
Ascend Venture Group Ascend Ventures II, LP Venture 2004 $7,500,000 $2,098,016 $0 $1,606,614 -40.80% Dec-05
Athenian Venture Partners Athenian Venture Partners III, LP Venture 2004 $25,000,000 $3,134,724 $0 $3,134,724 0.00% NA
Charter Life Sciences Charter Life Sciences, LP Venture 2004 $5,000,000 $827,955 $0 $597,941 -33.41% Dec-05
Draper Triangle Ventures Draper Triangle Ventures II, LP Venture 2004 $5,000,000 $506,029 $0 $360,942 -33.88% Dec-05
EDF Ventures EDF Ventures III, LP Venture 2004 $10,000,000 $1,495,486 $0 $2,463,775 -15.49% Dec-05
Seneca Partners Seneca Health Partners, LP I Venture 2004 $1,500,000 $555,000 $0 $455,664 -22.14% Dec-05
Triathlon Medical Ventures Triathlon Medical Ventures Fund, LP Venture 2004 $5,000,000 $1,461,188 $0 $929,468 -35.84% Jun-06
Edgewater Funds Edgewater Growth Capital Partners II, LP Venture 2005 $25,000,000 $0 $0 NA NA Dec-05
Harbourvest Partners HarbourVest Partners VII - Venture Partnership Venture 2003-2005 $15,000,000 $3,525,000 $111,375 $3,504,118 2.79% Dec-05
Sema4 Inc. Midwest Economic Opportunity Fund, LP* Venture N/A $5,000,000 $5,504,730 $563,637 $4,190,890 -4.04% NA
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Notes to Performance Report
Total Fund Investment Performance:

• All information presented is based on the records of JP Morgan Chase, the custodian bank to Ohio Bureau of Workers’ 
Compensation.

• All rate of return information provided is net of investment management fees and expenses.  Returns for periods less than 
one year represent unannualized figures. 

• Returns were independently calculated and verified by Wilshire Associates using industry accepted standards and 
methodology.  

Alternative Investment Performance:

• Market Values as of December 31, 2005 are market values provided by the manager, when available.  In the instances 
when managers did not provide market values as of December 31, 2005, estimates were calculated using actual market 
values as of September 30th rolled forward to December 31, accounting for contributions and distributions during that 
time period.

• Internal rates of return (IRR) presented are net of investment management fees and expenses.

• IRR calculations are based on cash flow data submitted by each general partner, if available.  In a few instances where 
general partners would not submit data or submitted incomplete data, information from Ohio Bureau of Workers’ 
Compensation QED accounting system was utilized.
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Notes to Performance – SIF Custom Policy Benchmark 

Start End Percent Description
11/30/2005 1/31/2006 100% Pre-Transition Policy 
1/31/2006 2/28/2006 50% Pre-Transition Policy 

50% Lehman Aggregate
2/28/2006 Present 100% Lehman Aggregate

S&P 500 Index 29%
MSCI EAFE Index 11%
Lehman Aggregate 57%
91 - Day T-Bill 3%

Pre-Transition Policy Benchmark

SIF Policy Benchmark Transition
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Notes to Performance - Tranche Key
T r a n c h e T r a n c h e  1 T r a n c h e  2 T r a n c h e  3
A s s e t  T y p e D o m e s t i c  E q u i t y D o m e s t i c  E q u i t y I n t e r n a t i o n a l  E q u i t y
M a n a g e r A p e x  C a p i t a l  M a n a g e m e n t ,  I n c . I N G  I n v e s t m e n t  M a n a g e m e n t  -  A e l t u s I N G  I n v e s t m e n t  M a n a g e m e n t

B a h l  &  G a y n o r  I n v e s t m e n t  C o u n s e l L a k e p o i n t  I n v e s t m e n t  P a r t n e r s C a p i t a l  G a u r d i a n
D e l a n c e y  C a p i t a l  G r o u p L a z a r d  A s s e t  M a n a g e m e n t C l a y  F i n d l a y
G r a t r y  &  C o m p a n y L y n m a r k  C a p i t a l  G r o u p ,  I n c I n v e s c o  G l o b a l
G r i e s  F i n a n c i a l  L L C N e w  A m s t e r d a m  P a r t n e r s ,  L L C . P e r i g e e  ( a k a  L e g g  M a s o n )
C h a r t e r  F i n a n c i a l  G r o u p R u t l a n d  D i c k s o n  A s s e t  M a n a g e m e n t S i m m s  C a p i t a l  A s s e t  M a n a g e m e n t
C I C  A s s e t  M a n a g e m e n t S w a r t h m o r e  G r o u p L o m b a r d  O d i e r
D a n a  I n v e s t m e n t  A d v i s o r s ,  I n c . N o t t i n g h i l l  I n v e s t m e n t  A d v i s e r s ,  L t d . M o n t g o m e r y  I n t ' l
E d g a r  L o m a x  C o m p a n y P a r a d i g m  A s s e t  M a n a g e m e n t O e s c h l e  
J P M o r g a n  I n v e s t m e n t  M a n a g e m e n t ,  I n c . P u t n a m  A d v i s o r y  C o m p a n y ,  I n c P u t n a m  I n s t i t u t i o n a l  
E u b e l  B r a d y  &  S u t t m a n  A s s e t  M a n a g e m e n t S t u r d i v a n t  &  C o m p a n y ,  I n c . S o c i e t e  G e n e r a l  I n v e s t m e n t  M a n a g e m e n t
C o r d i l l e r a  A s s e t  M a n a g e m e n t U n i o n  H e r i t a g e  C a p i t a l  M a n a g e m e n t
F o r t a l e z a  A s s e t  M a n a g e m e n t ,  I n c . V i c t o r y  C a p i t a l  M a n a g e m e n t  I n c .
G r e a t  N o r t h e r n  A s s e t  M a n a g e m e n t ,  I n c . P u t n a m  A d v i s o r y  C o m p a n y ,  I n c
G W  C a p i t a l ,  I n c . J a m e s  I n v e s t m e n t  R e s e a r c h ,  I n c .
A r i e l  C a p i t a l  M a n a g e m e n t Q u a n t u m  L e g a c y  C a p i t a l  M a n a g e m e n t ,  L L C
B u c k h e a d  C a p i t a l R e n a i s s a n c e  I n v e s t m e n t  M a n a g e m e n t
D a r u m a  A s s e t  M a n a g e m e n t ,  I n c . R i v e r b r i d g e  P a r t n e r s  L L C
I r o n w o o d  C a p i t a l  M a n a g e m e n t ,  L L C U B S  G l o b a l  A s s e t  M a n a g e m e n t ,  I n c

V e r e d u s  A s s e t  M a n a g e m e n t
L o o m i s  S a y l e s  &  C o . ,  L .P .
O p u s  C a p i t a l  M a n a g e m e n t ,  I n c .
P e n n  C a p i t a l  M a n a g e m e n t  C o . ,  I n c .
R .  M e e d e r  &  A s s o c i a t e s
T a m r o  C a p i t a l  P a r t n e r s  L L C
P i e d m o n t  I n v e s t m e n t  A d v i s o r s ,  L L C  ( f i x e d  i n c o m e )

T r a n c h e T r a n c h e  4 T r a n c h e  5 T r a n c h e  6
A s s e t  T y p e D o m e s t i c  &  I n t e r n a t i o n a l  E q u i t y F i x e d  I n c o m e A n c i l l a r y
M a n a g e r S t a t e  S t r e e t  G l o b a l  E A F E  I n d e x  C T F B l a c k r o c k S e l f  I n s u r e d  B o n d  F u n d  2 0 0

S S g A  S & P  5 0 0  I n d e x  C T F P u g h  C a p i t a l  M a n a g e m e n t P u b l i c  W o r k e r s  R e l i e f  F u n d
S m i t h  G r a h a m  M a n a g e m e n t M a r i n e  A c c o u n t  2 0 0 5
A d v e n t  C a p i t a l  M a n a g e m e n t D i s a b l e d  W o r k e r s  R e t i r e m e n t
A l l i a n c e  C a p i t a l B l a c k  L u n g  2 0 0 0
B l a y l o c k  A b a c u s  F i n a n c i a l  G r o u p ,  I n c .
J o h n  H a n c o c k  A d v i s e r s ,  L L C .
L M  C a p i t a l  G r o u p ,  L L C
M o r g a n  S t a n l e y  I n v e s t m e n t s  L P
P r i m a  C a p i t a l  A d v i s o r s
R e a m s  C a p i t a l  M a n a g e m e n t ,  L L C
W a s m e r ,  S c h r o e d e r  a n d  C o m p a n y ,  L L C
W e s t e r n  A s s e t  M a n a g e m e n t
B a n c  O n e  M a n a g e d  1 0 3 0
F a i r p o r t  A s s e t  M a n a g e m e n t ,  L L C
H o l l a n d  C a p i t a l  M a n a g e m e n t
H u g h e s  C a p i t a l  M a n a g e m e n t
T a p l i n ,  C a n i d a  &  H a b a c h t

A c c o u n t s  o u t s i d e  o f  t r a n s i t i o n :  
B W C  -  I n d e x  F u n d  1 0 1 0
S S g A  P a s s i v e  B o n d  M a r k e t  
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A Long Term Capital Market Perspective

High Inflation Bull Market Wilshire
1802-2005 1926-2005 1970-1979 1980-1999 Forecast

Total Returns
Stocks 8.2% 10.4% 5.9% 17.8% 8.3%
Bonds 4.9 5.7 7.2 10.0 5.0
T-Bills 4.3 3.8 6.4 7.2 3.0

Inflation 1.4 3.0 7.4 4.0 2.3

Real Returns
Stocks 6.8 7.4 -1.5 13.8 6.0
Bonds 3.5 2.7 -0.2 6.0 2.8
T-Bills 2.9 0.8 -1.0 3.2 0.8

Risk (Std. Dev.)
Stocks 19.3 16.0 15.0 17.0
Bonds 5.2 6.4 6.6 5.0
T-Bills 1.0 0.6 1.0 1.0

Stocks minus Bonds 3.3 4.7 -1.3 7.8 3.3
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Wilshire’s 10-Year Capital Market Assumptions

The above figures represent Wilshire’s 10-year forward-looking risk, return and 
correlation assumptions.

Risk represents the expected standard deviation of each portfolio – in two out of three years, the 
asset class is expected to produce returns that are within +/- one standard deviation of the expected 
return.

Asset Class U.S. Equity Non-U.S. Equity Fixed Income - Core
Fixed Income - Long 
Duration/Dedicated

Fixed Income - High 
Yield

Fixed Income - 
Inflation Protected Cash Equivalents

Return 8.25 8.25 5.00 5.25 6.50 4.75 3.00
Risk 17.00 19.00 5.00 7.00 10.00 6.00 1.00
Yield 1.80 2.50 5.00 5.25 6.50 2.50 3.00
Correlations
U.S. Equity 1.00
Non-U.S. Equity 0.78 1.00
Fixed Income - Core 0.29 0.08 1.00
Fixed Income - Long Duration/Dedicated 0.34 0.09 0.95 1.00
Fixed Income - High Yield 0.48 0.29 0.39 0.40 1.00
Fixed Income - Inflation Protected 0.00 0.10 -0.01 0.00 0.01 1.00
Cash Equivalents 0.00 -0.10 0.10 0.10 0.00 0.25 1.00

Source:  Wilshire Consulting:  2006 Asset Allocation Return and Risk Assumptions
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Efficient Frontier

The efficient frontier is comprised of portfolios that generate the highest level of 
expected return for a given level of risk in asset-only space – SIF liabilities are not 
considered in this exhibit:

Efficient Frontier 1

5.00

5.20

5.40

5.60

5.80

6.00

6.20

6.40

6.60

6.80

7.00

7.20

7.40

7.60

7.80

5.00 5.30 5.60 5.90 6.20 6.50 6.80 7.10 7.40 7.70 8.00 8.30 8.60 8.90 9.20 9.50 9.80 10.10 10.40 10.70

R
et

ur
n

Efficient FrontierEfficient Frontier

Risk
*Compound Annual Return

"Immunized" 0% Equity

10% Equity

20% Equity

30% Equity

40% Equity

50% Equity



P A G E   29

Efficient Portfolios

Constraints:  
Total Equity < 50%; High Yield < 5%; Inflation Protected < 20%; Cash Equivalents < 1%

Long Duration Bonds and Inflation-Protected Securities are favored by the ALV model due to the long term and embedded medical 
and wage inflation components of the claim payment stream.
Risk represents the expected standard deviation of each portfolio – in two out of three years, the asset mix is expected to produce
returns that are within +/- one standard deviation of the expected return.

"Immunized"

Asset Class 0% Equity
10% 

Equity
20% 

Equity
30% 

Equity
40% 

Equity
50% 

Equity
U.S. Equity 0 8 15 22 30 38
Non-U.S. Equity 0 2 5 8 10 12
Total Equity 0 10 20 30 40 50
Fixed Income - Core 0 0 0 0 0 0
Fixed Income - Long Duration/Dedicated 99 65 54 44 39 34
Fixed Income - High Yield 0 4 5 5 5 5
Fixed Income - Inflation Protected 0 20 20 20 15 10
Total Fixed Income 99 89 79 69 59 49
Cash Equivalents 1 1 1 1 1 1

Return 5.23 5.67 6.07 6.43 6.79 7.12
Risk 6.93 5.64 6.13 6.99 8.25 9.62

Portfolio Weights
Total Return
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1 and 10-Year Distribution of Expected Returns

Distributions of returns are quite wide for 
any one year period…

…but they narrow considerably over a 10-
year period

-10

-5

0

5

10

15

20

25

30

"Im
m

un
iz

ed
"

10
%

 E
qu

ity

20
%

 E
qu

ity

30
%

 E
qu

ity

40
%

 E
qu

ity

50
%

 E
qu

ity

R
et

ur
ns

Distribution of ReturnDistribution of Return
1 Year Time Horizon1 Year Time Horizon

-5.60

0.63

5.23

10.04

17.30

-3.23

1.90

5.67

9.57

15.39

-3.58

1.98

6.07

10.32

16.68

-4.49

1.79

6.43

11.29

18.60

-5.98

1.33

6.79

12.54

21.29

-7.61

0.78

7.12

13.85

24.20

Return Distribution Input: Log Normal Median
Percentiles: 5, 25, 50, 75, 95

-10.00
-8.00

-6.00
-4.00
-2.00
0.00

2.00
4.00
6.00
8.00

10.00
12.00
14.00
16.00

18.00
20.00
22.00
24.00

26.00
28.00
30.00

"Im
m

un
iz

ed
"

10
%

 E
qu

ity

20
%

 E
qu

ity

30
%

 E
qu

ity

40
%

 E
qu

ity

50
%

 E
qu

ity

Re
tu

rn
s

Distribution of ReturnDistribution of Return
10 Year Time Horizon10 Year Time Horizon

1.68

3.75
5.23
6.73

8.90

2.77
4.46
5.67
6.89
8.65

2.92
4.76
6.07
7.40
9.32

2.85

4.94
6.43
7.95

10.14

2.57

5.03
6.79
8.57

11.17

2.22

5.07
7.12

9.20

12.25

Return Distribution Input: Log Normal Median
Percentiles: 5, 25, 50, 75, 95



IV. Inputs to Asset-Liability Valuation Model
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Asset-Liability Valuation Methodology

Wilshire’s Asset-Liability Model integrates key economic and accounting data

Reserve / SurplusReserve / Surplus

ClaimsClaimsPremiumsPremiums

Asset-Liability Valuation
Ohio BWC

Investment Policy

Asset-Liability Valuation
Ohio BWC

Investment Policy

Wilshire’s Capital
Market Expectations
Wilshire’s Capital

Market Expectations
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Key Actuarial Assumptions

Medical Inflation = 9%

Expectation for 2006 and beyond

A 1% unexpected increase in the rate of medical inflation (i.e. to 10%), would increase reserves 
by over $1.3 billion over a 10-year timeframe (estimate)

Wage Inflation = 3.5%

Discount Rate = 5.25%

5-year average of 30-year Treasury Constant Maturity Index

Premium pricing policy:

Premiums are priced to reflect the current year’s future claims (discounted)

Population:

Wilshire used an open population consisting of existing claimants plus 30 years of new entrants
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Historical Yield Curve

BWC currently uses a five year average of the U.S. 30-Year Treasury yield as its 
discount rate

U.S. 30-Year Treasury Yield
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V. Surplus Optimization (Accounting-based)



P A G E   36

Current BWC Accounting Status

Total Cash and Investments 16,458.00          
Accrued Premiums 1,981.00            
Other Accounts Receivable 349.00               
Investment Receivables 2.00                   
Other Assets 128.00               

Total Assets 18,918.00          

Reserve 17,308.00          
Accounts Payable 39.00                 
Investment Payables -                     
Other Liabilities 701.00               
Total Liabilities 18,048.00          

Net Assets ($ mm) 870.00               

Assets ($ mm)

Liabilities ($ mm)

Source:  BWC Financial and Operational Report – March 2006
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Stochastic Simulation of Assets as a % of Reserves: 1-Year and 10-Year

Assets/Reserves
Year 1
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Stochastic Simulation of Surplus:  Year 1 and Year 10

The floating bar charts incorporate a stochastic simulation of assets, premiums, claims and 
reserves under potential interest rate, inflation and capital market environments and illustrate the 
potential SIF surplus under various asset mixes over short and long-term time horizons: 

Surplus
Year 1
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Source:  Mercer and Wilshire
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Stochastic Simulation of Premiums and Reserves

Distribution of Expected Premiums and Reserves:

Premiums
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Surplus Optimization - Observations

Surplus Optimization measures the volatility of the difference in accounting assets vs. 
liabilities

Over a one year time horizon, the “Immunized” Portfolio (i.e. 0% Equity) results in 
the least downside risk to the surplus of the Fund

Over a longer term horizon (10 years), the 20% Equity portfolio results in the least 
downside risk to the surplus of the Fund due to time diversification and the inflation 
risk embedded in the liabilities



VI. Cost-Risk Optimization (Cash Flow-based)
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The Fundamentals of Asset Liability Valuation

• The core business of a workers’ compensation insurance fund is to pay 
claims as promised to injured workers.

• The primary risk to the core business is to have insufficient assets to pay 
promised benefits.

The Core Business of a Workers’ Compensation Fund

Stakeholders – Employees

• Given expected premiums, we can maximize the probability that all claims 
obligations will be met.  That is, we can minimize the risk to the core 
business at a given level of cost.

• For each cost level, there exists a policy portfolio which maximizes the 
chance that all benefits will be paid.

• Wilshire’s asset allocation methodology - Asset Liability Valuation -
yields a frontier of portfolios which are in the best interest of Employees
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The Fundamentals of Asset Liability Valuation

Stakeholders – Employers

• Given a level of benefit security – a probability that all benefits will be paid 
– we can minimize the cost to the core business.

• For each probability, there exists a policy portfolio which minimizes the 
cost necessary to pay benefits.

• Asset Liability Valuation yields a frontier of portfolios which are in the best 
interest of the Employers.  It can be shown that this set of policies is 
identical to the set of policies which are in the best interest of Employees.

The Role of Asset Allocation

• It is in the best interest of the employees to make promised benefits as 
secure as possible.  Asset Liability Valuation will identify policies which 
maximize the safety of benefits at a given cost

• It is in the best interest of employers to limit the cost of funding benefits at 
an appropriate level of risk.  Asset Liability Valuation will identify policies 
which minimize the cost of paying for promised benefits
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OBWC Cash Flow Projections

Modest negative cash flows (premiums less claims) are expected over the next 10 years, 
followed by positive cash flows

This illustration excludes expected investment income

Source:  Mercer Oliver Wyman Projections

OBWC Cash Flow Projections
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Cost Risk Efficient Frontiers 

The graph below, based on Wilshire’s Asset-Liability Valuation model, illustrates the probability 
of funding all future claims based on current assets and a stochastic simulation of expected 
returns and future premiums and claims:

Probability of Funding all Claims
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A 20% equity allocation results in a ~10% greater probability of funding all claims than a 100% 
fixed income allocation given the current assets and expected premiums.
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Observations

The cost-risk optimization is a multi-period model that measures the ability of the 
Fund to pay all claims when due.

The objective is to maximize the safety of claims payments

Due primarily to the expected future positive cash flows to the Fund and the inflation 
risk embedded in the claims payment streams, asset mixes that include equity result in 
a higher probability of funding all benefit claims than the “Immunized” fixed income 
portfolio.
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Observations

The optimal asset mix is highly dependent on the Fund’s ultimate objective and time horizon:

If minimizing short term volatility of the accounting surplus is the sole objective, then the “Immunized” fixed 
income portfolio is optimal

If minimizing the long-term (10-year) downside risk of the accounting surplus is the objective, then a 20% equity 
allocation is optimal

If maximizing the safety of benefit claims is the objective (and the Fund can withstand downside risk to the 
accounting surplus), then an equity allocation greater than 20% may be justified (please see slide 45)

The immunized bond portfolio will not likely preserve the surplus in periods when medical and/or 
wage inflation exceed current expectations

There is no financial instrument that can effectively hedge this inflation risk

Regardless of the asset mix selected, Wilshire recommends that OBWC build a larger surplus 
before considering future premium refunds to employers

Under any asset allocation policy mix, there exists the probability of a shortfall (please see slide 45) in the future

Because of the positive cash flow characteristics (slide 44) of the SIF, any shortfall would likely not be an issue 
until well into the future
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Recommendation

If the OBWC’s time horizon is longer-term (i.e. 10-years), then Wilshire recommends a 20% 
equity allocation and the specific asset mix as detailed below:

This mix provides a balance between the long-term growth of the surplus with the preservation of 
the surplus over intermediate time horizons 

"Immunized" Recommended
Asset Class 0% Equity 20% Equity
U.S. Equity 0 15
Non-U.S. Equity 0 5
Total Equity 0 20
Fixed Income - Core 0 0
Fixed Income - Long Duration/Dedicated 99 54
Fixed Income - High Yield 0 5
Fixed Income - Inflation Protected 0 20
Total Fixed Income 99 79
Cash Equivalents 1 1

Return 5.23 6.07
Risk 6.93 6.13

Portfolio Weights
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Investment Structure

Wilshire recommends the following investment structure for implementing the asset allocation 
policy:

Please refer to the following page for an analysis of the long-duration fixed income benchmark.

Asset Class % $ mm Benchmark
U.S. Equity 15 2,265              Wilshire 5000

Large Cap 12 1,812             S&P 500
Active (0%) 0 -                 
Passive (100%) 12 1,812              

Small/Mid Cap 3 453                Wilshire 4500 / Russell 2500
Active (100%) 3 453                 
Passive (0%) 0 -                 

Non-U.S. Equity 5 755               MSCI ACWI ex-U.S.
Active (80%) 4 604                 
Passsive (20%) 1 151                 

Fixed Income - Long Duration 54 8,153              Lehman Long Government/Credit
Active (50%) 27 4,076              
Passive (50%) 27 4,076              

High Yield 5 755                 Merrill Lynch High Yield Master II
Active (100%) 5 755                 
Passive (0%) 0 -                 

Inflation-Protected Securities 20 3,020              Lehman U.S. TIPS
Active (0%) 0 -                 
Passive (100%) 20 3,020              

Cash Equivalents 1 151               90-Day T-Bill

SIF Allocation



Appendix – Wilshire’s 2006 Asset Class Assumptions



March 2006 Monthly Performance Flash Report 

Ohio Bureau of Workers’ Compensation
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Asset Allocation – State Insurance Fund

As of February 28, 2006

 Fixed Income, 
95.34%

International 
Equity,  0.13%

Alternative 
Investments, 

2.42%

Short Term 
Investments, 

2.12%

As of March 31, 2006

Fixed Income, 
95.30%

International 
Equity, 0.02%

Alternative 
Investments, 

2.57%

Short Term 
Investments, 

2.11%



VVOhio Bureau of Workers’ Compensation
Monthly Performance and Market Value Summary

Periods Ended  3/31/06

2

Manager

Returns

Month
Prior

Month QTD 3 Months YTD 1 Year

Market Value

$(000) Percent
Ohio BWC Total Fund

State Insurance Fund
     SIF Custom Policy               

Tranche #1

Tranche #2

Tranche #3

Tranche #4 - Domestic Equity

Tranche #4 - International Equity

Tranche #5

Tranche #6 - Non SIF

Indices
     91 Day T-Bill Index
     Lehman Aggregate
     Standard & Poor’s 500
     DJ Wilshire 5000
     MSCI EAFE Index (N)

-0.09

-0.08
-0.98

-0.58

-0.60

-1.00

-0.25

-1.32

-0.28

-0.12

0.39
-0.98
1.24
1.84
3.30

0.21

0.23
0.29

0.24

0.20

-0.27

0.10

0.44

0.34

0.03

0.33
0.33
0.27

-0.03
-0.22

1.40

1.53
0.76

2.57

1.97

0.60

2.62

5.13

0.17

-0.07

1.04
-0.64
4.20
5.44
9.39

1.40

1.53
0.76

2.57

1.97

0.60

2.62

5.13

0.17

-0.07

1.04
-0.64
4.20
5.44
9.39

1.40

1.53
0.76

2.57

1.97

0.60

2.62

5.13

0.17

-0.07

1.04
-0.64
4.20
5.44
9.39

3.53
2.26

11.71
14.72
24.40

16,436,913

15,097,566

1,246,661

2,861,907

1,570,211

581,039

793,631

6,937,658

1,339,348

100.00

100.00

7.58

17.41

9.55

3.53

4.83

42.21

8.15

Returns are preliminary and subject to change.



VVOhio Bureau of Workers’ Compensation
Monthly Performance and Market Value Summary

Periods Ended  3/31/06

3

Manager

Returns

Month
Prior

Month QTD 3 Months YTD 1 Year

Market Value

$(000) Percent
Alternative Investments Composite

Accounts Outside of Transition

Cash Account

Indices
     91 Day T-Bill Index
     Lehman Aggregate
     Standard & Poor’s 500
     DJ Wilshire 5000
     MSCI EAFE Index (N)

15.99

-1.16

0.38

0.39
-0.98
1.24
1.84
3.30

N/A

0.32

0.35

0.33
0.33
0.27

-0.03
-0.22

15.99

-0.84

1.19

1.04
-0.64
4.20
5.44
9.39

15.99

-0.84

1.19

1.04
-0.64
4.20
5.44
9.39

15.99

-0.84

1.19

1.04
-0.64
4.20
5.44
9.39

3.53
2.26

11.71
14.72
24.40

458,321

302,209

345,929

2.79

1.84

2.10

Returns are preliminary and subject to change.
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Custom Policy Transition – State Insurance Fund

Start End Percent Description
11/30/2005 1/31/2006 100% Pre-Transition Policy Benchmark
1/31/2006 2/28/2006 50% Pre-Transition Policy Benchmark

50% Lehman Aggregate
2/28/2006 Present 100% Lehman Aggregate

S&P 500 Index 29%
MSCI EAFE Index 11%
Lehman Aggregate 57%
91 - Day T-Bill 3%

SIF Policy Benchmark Transition

Pre-Transition Policy Benchmark
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Tranche Key
T r a n c h e T r a n c h e  1 T r a n c h e  2 T r a n c h e  3
A s s e t  T y p e D o m e s t i c  E q u i t y D o m e s t i c  E q u i t y I n t e r n a t i o n a l  E q u i t y
M a n a g e r A p e x  C a p i t a l  M a n a g e m e n t ,  I n c . I N G  I n v e s t m e n t  M a n a g e m e n t  -  A e l t u s I N G  I n v e s t m e n t  M a n a g e m e n t

B a h l  &  G a y n o r  I n v e s t m e n t  C o u n s e l L a k e p o i n t  I n v e s t m e n t  P a r t n e r s C a p i t a l  G a u r d i a n
D e l a n c e y  C a p i t a l  G r o u p L a z a r d  A s s e t  M a n a g e m e n t C l a y  F i n d l a y
G r a t r y  &  C o m p a n y L y n m a r k  C a p i t a l  G r o u p ,  I n c I n v e s c o  G l o b a l
G r i e s  F i n a n c i a l  L L C N e w  A m s t e r d a m  P a r t n e r s ,  L L C . P e r i g e e  ( a k a  L e g g  M a s o n )
C h a r t e r  F i n a n c i a l  G r o u p R u t l a n d  D i c k s o n  A s s e t  M a n a g e m e n t S i m m s  C a p i t a l  A s s e t  M a n a g e m e n t
C I C  A s s e t  M a n a g e m e n t S w a r t h m o r e  G r o u p L o m b a r d  O d i e r
D a n a  I n v e s t m e n t  A d v i s o r s ,  I n c . N o t t i n g h i l l  I n v e s t m e n t  A d v i s e r s ,  L t d . M o n t g o m e r y  I n t ' l
E d g a r  L o m a x  C o m p a n y P a r a d i g m  A s s e t  M a n a g e m e n t O e s c h l e  
J P M o r g a n  I n v e s t m e n t  M a n a g e m e n t ,  I n c . P u t n a m  A d v i s o r y  C o m p a n y ,  I n c P u t n a m  I n s t i t u t i o n a l  
E u b e l  B r a d y  &  S u t t m a n  A s s e t  M a n a g e m e n t S t u r d i v a n t  &  C o m p a n y ,  I n c . S o c i e t e  G e n e r a l  I n v e s t m e n t  M a n a g e m e n t
C o r d i l l e r a  A s s e t  M a n a g e m e n t U n i o n  H e r i t a g e  C a p i t a l  M a n a g e m e n t
F o r t a l e z a  A s s e t  M a n a g e m e n t ,  I n c . V i c t o r y  C a p i t a l  M a n a g e m e n t  I n c .
G r e a t  N o r t h e r n  A s s e t  M a n a g e m e n t ,  I n c . P u t n a m  A d v i s o r y  C o m p a n y ,  I n c
G W  C a p i t a l ,  I n c . J a m e s  I n v e s t m e n t  R e s e a r c h ,  I n c .
A r i e l  C a p i t a l  M a n a g e m e n t Q u a n t u m  L e g a c y  C a p i t a l  M a n a g e m e n t ,  L L C
B u c k h e a d  C a p i t a l R e n a i s s a n c e  I n v e s t m e n t  M a n a g e m e n t
D a r u m a  A s s e t  M a n a g e m e n t ,  I n c . R i v e r b r i d g e  P a r t n e r s  L L C
I r o n w o o d  C a p i t a l  M a n a g e m e n t ,  L L C U B S  G l o b a l  A s s e t  M a n a g e m e n t ,  I n c

V e r e d u s  A s s e t  M a n a g e m e n t
L o o m i s  S a y l e s  &  C o . ,  L .P .
O p u s  C a p i t a l  M a n a g e m e n t ,  I n c .
P e n n  C a p i t a l  M a n a g e m e n t  C o . ,  I n c .
R .  M e e d e r  &  A s s o c i a t e s
T a m r o  C a p i t a l  P a r t n e r s  L L C
P i e d m o n t  I n v e s t m e n t  A d v i s o r s ,  L L C  ( f i x e d  i n c o m e )

T r a n c h e T r a n c h e  4 T r a n c h e  5 T r a n c h e  6
A s s e t  T y p e D o m e s t i c  &  I n t e r n a t i o n a l  E q u i t y F i x e d  I n c o m e A n c i l l a r y
M a n a g e r S t a t e  S t r e e t  G l o b a l  E A F E  I n d e x  C T F B l a c k r o c k S e l f  I n s u r e d  B o n d  F u n d  2 0 0

S S g A  S & P  5 0 0  I n d e x  C T F P u g h  C a p i t a l  M a n a g e m e n t P u b l i c  W o r k e r s  R e l i e f  F u n d
S m i t h  G r a h a m  M a n a g e m e n t M a r i n e  A c c o u n t  2 0 0 5
A d v e n t  C a p i t a l  M a n a g e m e n t D i s a b l e d  W o r k e r s  R e t i r e m e n t
A l l i a n c e  C a p i t a l B l a c k  L u n g  2 0 0 0
B l a y l o c k  A b a c u s  F i n a n c i a l  G r o u p ,  I n c .
J o h n  H a n c o c k  A d v i s e r s ,  L L C .
L M  C a p i t a l  G r o u p ,  L L C
M o r g a n  S t a n l e y  I n v e s t m e n t s  L P
P r i m a  C a p i t a l  A d v i s o r s
R e a m s  C a p i t a l  M a n a g e m e n t ,  L L C
W a s m e r ,  S c h r o e d e r  a n d  C o m p a n y ,  L L C
W e s t e r n  A s s e t  M a n a g e m e n t
B a n c  O n e  M a n a g e d  1 0 3 0
F a i r p o r t  A s s e t  M a n a g e m e n t ,  L L C
H o l l a n d  C a p i t a l  M a n a g e m e n t
H u g h e s  C a p i t a l  M a n a g e m e n t
T a p l i n ,  C a n i d a  &  H a b a c h t

A c c o u n t s  o u t s i d e  o f  t r a n s i t i o n :  
B W C  -  I n d e x  F u n d  1 0 1 0
S S g A  P a s s i v e  B o n d  M a r k e t  



 
 
May 16, 2006 
 
[Name/Address] 
 
 
RE: Ohio Bureau of Workers’ Compensation Investment Performance 
 
Dear Commissioner: 
 
Enclosed please find Wilshire Associates’ reporting on the Ohio Bureau of Workers’ 
Compensation portfolio performance.  The two enclosed reports cover the month and quarter 
ending March 31, 2006, respectively. 
 
As you know, the Ohio Bureau of Workers’ Compensation portfolio was transitioned to an 
investment strategy designed to closely match the performance of the Lehman Aggregate Bond 
Index.  This transition began in January and was completed over a period of approximately three 
months.  To facilitate trading required under the transition process, the portfolio was grouped 
into six transition tranches based on the type of assets held in each of the underlying investment 
manager accounts.  A complete summary of these tranches is provided inside each of the 
enclosed reports.  Consequently, Wilshire’s report on performance follows the structure 
described above. 
 
Trading of Tranche 1, Tranche 2, and Tranche 3 was initiated during January to sell equity 
securities and purchase fixed income securities as part of the transition to the Lehman Aggregate 
Bond Index strategy.  Trading of Tranche 4 (equity), Tranche 5 (fixed income) and Tranche 6  
(fixed income) began in February.   
 
Please contact us if you have any questions about this reporting, or if Wilshire Associates can be 
of further assistance to the Commission. 
 
Sincerely, 
 

 
 
Mark E. Brubaker, CFA 
Managing Director 
 
cc: Lee Damsel, Interim CIO – Ohio Bureau of Workers’ Compensation 
 
Enclosures 
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