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Aggregated P&C Industry Historical Analytics: 1996-2018

ROE has been lower in recent years than historical average

Historical ROE Historical Investment Return

Definitions & Observations

 ROE: net income divided by capital & surplus

 Investment return: net investment income divided by total cash & investments

 ROE and investment return have been lower in recent years than historical average

 In 2008, investment returns were particularly low and so was ROE

 All data is based on statutory filings—ROE is thus being expressed as a stat metric rather than GAAP
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Aggregated P&C Industry Historical Analytics: 1996-2018

Leverage has been lower in recent years than historical average

Historical Underwriting Return Historical Leverage

Definitions & Observations

 Underwriting return is defined as (1 – combined ratio)

 Leverage is defined as total assets divided by capital & surplus

 Underwriting return fluctuates historically and the average is -0.75%

 Leverage has generally been decreasing in the past 20 years

 Change in leverage is negatively correlated with underwriting return, 

suggesting that insurers do not reverse the capital structure impact of 

positive (negative) underwriting results growing (shrinking) surplus
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Aggregated P&C Industry Historical Analytics: 1996-2018

ROE is positively correlated with underwriting return and investment return but not with leverage

ROE vs Underwriting Return ROE vs Investment Return

ROE vs Leverage

Source: SNL Financial, Neuberger Berman
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Aggregated P&C Industry Historical Analytics: 1996-2018

Observations

 Underwriting return and investment return coefficients are both significantly positive, indicating that higher underwriting return and investment return 

contributes to higher ROE

 Coefficient of leverage is slightly negative and not significant, indicating that leverage has less impact on ROE than underwriting and investment return

ROE is well explained by underwriting return and investment return

Coefficient Std Err t-value p-value

Underwriting Return 0.56 0.04 15.9 0.00

Investment Return 1.88 0.17 11.0 0.00

Leverage -0.00 0.03 -1.5 0.15

Multivariate Linear Regression:

𝑅𝑂𝐸 = β1 ∗ 𝑈𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑖𝑛𝑔 + β2 ∗ 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 + β3 ∗ 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒

𝑹𝟐: 0.99

Source: SNL Financial, Neuberger Berman
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P&C Industry Business Segments in 2018

P&C industry average ROE is 6.9% and average leverage is 2.7

# Companies Total Asset ($bn) ROE Underwriting Return Investment Return Leverage

Private Auto 238     727 7.2% 2% 3.8% 2.1

Workers Comp 151                107 8.1% 3% 3.2% 2.9

Home / Farmowners Multi-Peril 186 68 6.2% 3% 2.8% 2.2

Other Liability 128 48 8.3% 7% 3.5% 2.8

Non Proportional Reinsurance 9 47 4.6% 6% 4.2% 1.4

Medical Malpractice 133 36 6.0% -4% 3.6% 2.2

Fin. / Mtg. Guaranty Combined 23 27 7.7% 23% 2.2% 2.5

Cmcl Multi-Peril Combined 57 25 4.4% -5% 3.0% 2.7

Fidelity / Surety Combined 55 12 13.9% 29% 3.4% 1.8

Fire and Allied Lines Combined 57 11 3.6% -7% 4.2% 2.5

Commercial Auto Est. 60 9 5.8% 1% 3.1% 3.1

Other Commercial 33 7 12.7% 15% 2.8% 3.1

Marine Lines Combined 19 3 3.8% 3% 3.2% 1.9

A&H Lines Combined 11 3 2.4% 2% 1.7% 2.3

Multi Segments1 386 866 6.5% -1% 4.0% 3.3

P&C Industry 1,546 1996 6.9% 1% 3.8% 2.7

1. For each company, if one business segment assets is bigger than 50% of the total assets, the company is categorized under that business segment; otherwise, company is put under multi-segments category

Source: SNL Financial
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Business Segments: ROE in 2018

Methodology & Observations

 P&C companies are grouped by their investment return and underwriting return

 Average ROE is calculated for each group

 ROE is higher for groups with higher underwriting return

 ROE is higher for groups with higher investment return when underwriting return is reasonably good; otherwise, ROE results are driven by underwriting return

ROE is driven by both underwriting and investment results

ROE vs Underwriting Return and Investment Return

(21%)―(13%) (13%)―(6%) (-6%)―2% 2%―9% 9%―17% 17%―24%

0.9%―1.5% -3% -3% -1% 5% 6% 13%

1.5%―2.0% -3% -5% 2% 6% 10% 12%

2.0%―2.5% -6% 0% 3% 7% 10% 8%

2.5%―3.1% -8% -1% 5% 7% 10% 11%

3.1%―3.6% -6% 1% 5% 9% 12% 13%

3.6%―4.1% -3% 1% 6% 10% 12% 17%

Underwriting Return

Investment Return

Source: SNL Financial, Neuberger Berman
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Business Segments: ROE in 2018

Methodology & Observations

 P&C companies are grouped by their leverage and underwriting return

 Average ROE is calculated for each group

 ROE is higher for groups with higher underwriting return

 Higher leverage improves ROE when underwriting return is positive but hurts ROE when underwriting return is negative

When underwriting results are bad, high leverage leads to worse ROE

ROE vs Underwriting Return and Leverage

Underwriting Return

Leverage

(21%) ―(13%) (13%) ―(6%) (-6%)―2% 2%―9% 9%―17% 17%―24%

1.3―1.7 -1% 3% 3% 6% 8% 9%

1.7―2.1 -2% 0% 4% 7% 10% 11%

2.1―2.6 -4% 0% 4% 7% 10% 12%

2.6―3.0 -10% -1% 4% 7% 12% 15%

3.0―3.4 -3% -2% 6% 9% 8% 14%

3.4―3.9 -13% -4% 5% 8% 14% 15%

Source: SNL Financial, Neuberger Berman
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Business Segments: ROE in 2018

Methodology & Observations

 P&C companies are grouped by their leverage and investment return

 Average ROE is calculated for each group

 ROE is higher for groups with higher investment return

 There is no linear pattern between leverage and ROE

No linear pattern between leverage and ROE given certain level of investment return

ROE vs Investment Return and Leverage

Investment Return

Leverage

0.9%―1.5% 1.5%―2.0% 2.0%―2.5% 2.5%―3.1% 3.1%―3.6% 3.6%―4.1%

1.3―1.7 4% 4% 7% 6% 5% 5%

1.7―2.1 3% 5% 4% 6% 7% 8%

2.1―2.6 4% 4% 6% 5% 6% 6%

2.6―3.0 3% 2% 5% 5% 6% 9%

3.0―3.4 -2% 5% 5% 6% 8% 7%

3.4―3.9 2% 7% 1% 5% 3% 5%

Source: SNL Financial, Neuberger Berman
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Private Auto Est.
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Cmcl Multi-Peril Combined

Fin. / Mtg. Guaranty Combined

Marine Lines Combined
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Business Segments: ROE and Underwriting Return in 2018

Methodology & Observations

 Each dot represents the ROE and underwriting return of companies within one business segment

 Segments include: Private Auto, Workers Comp, Home / Farmowners Multi-Peril, Fire and Allied Lines, Marine Lines, Medical Malpractice, 

Fin./Mtg. Guaranty, Commercial Auto, A&H lines, Cmcl Multi-Peri, etc.

 It shows that business segment with lower combined ratio has higher ROE

ROE is positively correlated with underwriting return

Business Segments: ROE vs Underwriting Return in 2018

Source: SNL Financial, Neuberger Berman
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Business Segments: ROE and Investment Return in 2018

Observations

 Differences in investment strategies across business segments 

are not large enough for investments to explain variation in 

ROE across segments in 2018

 The effects of investment returns and leverage are 

overpowered by underwriting returns

Investments return and leverage do not seem to have impacts on ROE cross-sectionally

Business Segments: ROE vs Leverage in 2018 Business Segments: ROE vs Investment Return in 2018

Business Segments: ROE vs Leverage * Return in 2018

Source: SNL Financial, Neuberger Berman
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Business Segments: ROE and Investment Return in 2018

Observations

 Underwriting return is significantly positive, indicating that higher underwriting return contributes to higher ROE

 Coefficients of investment return and leverage are not significant at 5%, indicating that investment return and leverage have less impact on ROE than 

underwriting return

 Unlike historical data, within a given year underwriting returns vary more across business segments than do investment returns

ROE is well explained by underwriting return cross-sectionally

Coefficient Std Err t-value p-value

Underwriting Return 0.26 0.05 5.59 0.00

Investment Return 0.76 0.46 1.66 0.12

Leverage 0.01 0.01 2.05 0.06

Multivariate Linear Regression:

𝑅𝑂𝐸 = β1 ∗ 𝑈𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑖𝑛𝑔 + β2 ∗ 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 + β3 ∗ 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒

𝑹𝟐: 0.95

Source: SNL Financial, Neuberger Berman



TWO-SIDED BALANCE SHEET OPTIMIZATION: 

P&C INDUSTRY AND PRIVATE AUTO SEGMENT
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• NB constructs a simplified balance sheet model to study the impacts of investment return, underwriting return and leverage on ROE

• On the investment side, two representative asset classes are modeled: equities (proxied by S&P 500) and fixed income (proxied by 

Barclay Agg index)

• Underwriting is modeled like an asset class (more details on next page) for optimization purpose

• Optimization process

o For a fixed leverage size, NB constructs the investment portfolios to minimize ROE volatility across a range of ROE targets 

using optimization; allocation to equities is capped at 30%

o NB runs optimization for a range of leverage sizes (from 1 to 3.5 with step size 0.06) and obtains a series of efficient frontiers 

o For each ROE target, a minimal portfolio selected from the series of efficient frontiers 

o The ultimate efficient frontier is constructed using the ROE targets and minimized volatility for each target

SAA Methodology & Key Results

Key Results

Methodology

Estimated returns and estimated volatility (risk) shown are hypothetical and are for illustrative and discussion purposes only. They are not intended to represent, and should not be construed to represent, predictions of future 

rates of return or volatility. Actual returns and volatility may vary significantly. Unlike actual investment performance, hypothetical model results do not represent actual trading and accordingly they may not reflect the impact 

that material economic and market factors might have had on decision making if assets were actually managed during the relevant period. Investing entails risks, including possible loss of principal. Indexes are unmanaged 

and are not available for direct investment. Past performance is no guarantee of future results. See Additional Disclosures at the end of this presentation, which are an important part of this presentation.

CONFIDENTIAL

 NB runs portfolio optimization for P&C Industry and Private Auto Segment

• NB constructs the efficient frontier for both the P&C Industry and Private Auto Segment

• ROE increase with higher leverage and equity allocation and so are its volatility in both cases

• Larger leverage is preferred over higher equity ratio when the underwriting volatility is small 

• On each efficient frontier, NB highlights four model portfolios, which have ROE of 6%, 8%, 10% and 12%

• ROE volatility increases faster than ROE; the ROE / volatility ratio drops as ROE increases
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100 + x

x

100

Assets Liabilities + Surplus

Hypothetical Statutory Balance Sheet

Total Assets

Capital & 

Surplus

Reserves

SAA Methodology Details

Estimated returns and estimated volatility (risk) shown are hypothetical and are for illustrative and discussion purposes only. They are not intended to represent, and should not be construed to represent, predictions of future 
rates of return or volatility. Actual returns and volatility may vary significantly. Unlike actual investment performance, hypothetical model results do not represent actual trading and accordingly they may not reflect the impact 
that material economic and market factors might have had on decision making if assets were actually managed during the relevant period. Investing entails risks, including possible loss of principal. Indexes are unmanaged 
and are not available for direct investment. Past performance is no guarantee of future results. See Additional Disclosures at the end of this presentation, which are an important part of this presentation.

Definitions

 Leverage = Total Assets / Capital & Surplus

 Net Income = Total Assets * Investment Return + Reserves * Underwriting Return

• Implicit in this definition of net income is a simplifying assumption that reserves are 

equal to premiums written in the current year—in other words, no liabilities have a tail 

longer than 1 year

 ROE = Net Income / Capital & Surplus

Underwriting modeling

 Modeled return: exponential moving average (EWMA) of historical (1 – combined ratio)

 Volatility: 

• volatility for each company’s historical underwriting return; data horizon 1996 - 2018

• average over all companies

 Correlations with assets: calculated using the historical combined ratio of the segment; 

data horizon: 1996-2018 
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Efficient Frontiers: P&C Industry

1. 23 years historical data are used Exponential weighted moving average method is applied and half life is 5 years
Estimated returns and estimated volatility (risk) shown are hypothetical and are for illustrative and discussion purposes only. They are not intended to represent, and should not be construed to represent, predictions of future 
rates of return or volatility. Actual returns and volatility may vary significantly. Unlike actual investment performance, hypothetical model results do not represent actual trading and accordingly they may not reflect the impact 
that material economic and market factors might have had on decision making if assets were actually managed during the relevant period. Investing entails risks, including possible loss of principal. Indexes are unmanaged 
and are not available for direct investment. Past performance is no guarantee of future results. See Additional Disclosures at the end of this presentation, which are an important part of this presentation.

IMP1 IMP2 IMP3 IMP4

Equity 16% 24% 27% 29%

Bond 84% 76% 73% 71%

Leverage 1.63 2.00 2.40 2.83

ROE 6.0% 8.0% 10.0% 12.0%

ROE Volatility 6.1% 9.7% 13.3% 17.1%

ROE/Vol 98% 83% 75% 70%

IMP1

IMP2

IMP3

IMP4

Efficient Frontiers

ROE vs ROE Volatility

Underwriting 

Business
P&C Industry

Modeled Return1

(%)
0.12

Return Vol1

(%)
8.76
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Efficient Frontiers: Private Auto Segment

ROE vs ROE Volatility

PMP1 PMP2 PMP3 PMP4

Equity 13% 16% 18% 30%

Bond 87% 84% 82% 70%

Leverage 2.00 2.67 3.33 3.47

ROE 6.0% 8.0% 10.0% 12.0%

ROE Volatility 5.4% 8.1% 10.9% 14.5%

ROE/Vol 112% 99% 92% 83%

PMP1

PMP2

PMP3

PMP4

Efficient Frontiers

Underwriting 

Business
Private Auto

Modeled Return1

(%)
-1.02

Return Vol1

(%)
4.97

1. 23 years historical data are used Exponential weighted moving average method is applied and half life is 5 years
Estimated returns and estimated volatility (risk) shown are hypothetical and are for illustrative and discussion purposes only. They are not intended to represent, and should not be construed to represent, predictions of future 
rates of return or volatility. Actual returns and volatility may vary significantly. Unlike actual investment performance, hypothetical model results do not represent actual trading and accordingly they may not reflect the impact 
that material economic and market factors might have had on decision making if assets were actually managed during the relevant period. Investing entails risks, including possible loss of principal. Indexes are unmanaged 
and are not available for direct investment. Past performance is no guarantee of future results. See Additional Disclosures at the end of this presentation, which are an important part of this presentation.
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Efficient Frontiers: P&C Industry vs. Private Auto Segment

Equity Ratio vs. ROE Volatility

Leverage vs. ROE Volatility

Efficient Frontiers
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Underwriting Business Modeled Return1 (%) Return  Vol1 (%)

P&C Industry 0.12 8.76

Private Auto Segment -1.02 4.97
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• Balance sheet should be levered before adding risk to the 

investment portfolio when underwriting volatility is small

• Risk should be added to the investment portfolio before the balance 

sheet is levered when underwriting volatility is large

1. 23 years historical data are used Exponential weighted moving average method is applied and half life is 5 years
Estimated returns and estimated volatility (risk) shown are hypothetical and are for illustrative and discussion purposes only. They are not intended to represent, and should not be construed to represent, predictions of future 
rates of return or volatility. Actual returns and volatility may vary significantly. Unlike actual investment performance, hypothetical model results do not represent actual trading and accordingly they may not reflect the impact 
that material economic and market factors might have had on decision making if assets were actually managed during the relevant period. Investing entails risks, including possible loss of principal. Indexes are unmanaged 
and are not available for direct investment. Past performance is no guarantee of future results. See Additional Disclosures at the end of this presentation, which are an important part of this presentation.
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Asset Class Assumptions & Correlation Matrix, as of 2019-04-30

Asset Class Index Source Modeled Return1 (%) Return Vol2 (%)

Equity S&P 500 7.00 13.3

Bond Bloomberg-Barclays 2.97 2.7

P&C Industry SNL Financial 0.12 8.76

Private Auto Segment SNL Financial -1.02 4.97

Asset Class Assumptions

Correlation Matrix

1. Modeled return is defined as market yield to worst of public indices adjusted for expected default costs for fixed income assets and intermediate-term (5-7 year) Modeled returns for equity and alternative assets
2. 23 years historical data are used for volatility calculation. Exponential weighted moving average method is applied and half life is 5 years
Estimated returns and estimated volatility (risk) shown are hypothetical and are for illustrative and discussion purposes only. They are not intended to represent, and should not be construed to represent, predictions of future 
rates of return or volatility. Actual returns and volatility may vary significantly. Unlike actual investment performance, hypothetical model results do not represent actual trading and accordingly they may not reflect the impact 
that material economic and market factors might have had on decision making if assets were actually managed during the relevant period. Investing entails risks, including possible loss of principal. Indexes are unmanaged 
and are not available for direct investment. Past performance is no guarantee of future results. See Additional Disclosures at the end of this presentation, which are an important part of this presentation.

Equity Bond P&C Industry Private Auto

Equity 1.00 0.29 -0.41 0.29

Bond -0.12 1.00 -0.54 1.00

P&C Industry 0.15 -0.38 1.00 -0.54

Private Auto 0.25 0.26 -0.28 1.00
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Peer Summary

HCSC has more extended fixed income and less equities and alternatives compared with its peer group

Sources: SNL, Bloomberg–Barclays POINT, FactSet. Expected returns are calculated using market yields for fixed income assets and NB intermediate-term capital market assumptions for equity/alts. Derivatives are excluded from this analysis. Tax-exempt 

municipal analytics are based off of a AAA GO municipal curve. Asset holdings are as of 2018-12-31. Analytics are as of 2019-04-30This material is provided for informational purposes only. Views expressed herein are as of the date indicated and subject to change.

Nothing herein constitutes a prediction or projection of future events or future market behavior. Due to a variety of factors, actual events or market behavior may differ significantly from any views expressed. Please see Additional Disclosures at the end of the 

presentation. 

General 

Account Market 

Value ($bn)

Expected 

Return (%)
Duration

OAS Fixed 

Income (bps)

Average Credit 

Quality

RBC Ratio

(CAL %)

12.8 3.7 3.6 94 A+ 643

4.5 3.9 3.0 72 AA- 396

11.7 2.9 3.1 59 AA 237

6.2 3.9 3.1 72 AA- 339

5.8 2.9 3.1 68 AA- 349

5.1 4.4 2.9 75 AA- 361

3.7 4.2 3.0 101 A+ 568

3.6 3.4 2.7 59 AA/AA- 231

3.1 4.1 2.8 97 AA-/A+ 699

3.0 5.4 3.0 55 AA 307

2.9 3.8 2.8 52 AA/AA- 509

2.4 3.8 4.1 62 AA- 251

2.2 4.4 2.2 93 A 509

Gov/Agency: Treasuries, Agency Debt; Core FI: IG Corp, Munis, ABS, CMLs, Agency MBS, CMBS; Extended FI: HY, EMD, CLOs, NARMBS, Bank Loans; Eq/Alts: Equity, Private Equity, Private Debt, Real Estate, Hedge Funds, LIHTC
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Detailed Company Allocation, 2018

Part 1

Sources: SNL, Bloomberg–Barclays POINT, FactSet. Asset holdings are as of 2018-12-31. Analytics are as of 2019-04-30.

This material is provided for informational purposes only. Views expressed herein are as of the date indicated and subject to change. Nothing herein constitutes a prediction or projection of future events or future market behavior. 

Due to a variety of factors, actual events or market behavior may differ significantly from any views expressed. Please see Additional Disclosures at the end of the presentation. 

*Other includes Collateral Loans, FHLB stock, and LIHTC

9%

11%

2%

6%

6%

3%

15%

17%

4%

2%

2%

3%

6%

1%

0%

8%

0%

6%

0%

0%

17%

9%

1%

10%

4%

8%

9%

10%

4%

1%

1%

2%

3%

1%

0%

14%

4%

2%

0%

0%

Cash & Short Term

Treasuries

Agency Debt/Supra

Agency RMBS

CMBS

Munis

US/DM Corp A/above

US/DM Corp BBB

US/DM HY

Bank Loans

EMD

CLO

ABS

NA RMBS

Mortgage Loans

Public Equity

Private Equity

Real Estate

Hedge Funds

Other*

HCSC / PEER AVERAGE

23%

1%

0%

19%

6%

21%

11%

6%

2%

0%

0%

6%

2%

0%

0%

0%

0%

0%

0%

0%

HUMANA

23%

16%

1%

14%

2%

0%

6%

8%

9%

1%

0%

0%

0%

0%

0%

11%

5%

2%

2%

0%

BCBS MI

21%

10%

1%

2%

2%

25%

9%

12%

6%

0%

2%

4%

4%

0%

2%

0%

0%

0%

0%

0%

CVS

17%

8%

5%

10%

1%

0%

12%

7%

5%

2%

0%

0%

2%

0%

0%

25%

3%

3%

0%

0%

HIGHMARK



26

Detailed Company Allocation, 2018

Sources: SNL, Bloomberg–Barclays POINT, FactSet. Asset holdings are as of 2018-12-31. Analytics are as of 2019-04-30.

This material is provided for informational purposes only. Views expressed herein are as of the date indicated and subject to change. Nothing herein constitutes a prediction or projection of future events or future market behavior. 

Due to a variety of factors, actual events or market behavior may differ significantly from any views expressed. Please see Additional Disclosures at the end of the presentation. 

*Other includes Collateral Loans, FHLB stock, and LIHTC
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Detailed Company Allocation, 2018

Sources: SNL, Bloomberg–Barclays POINT, FactSet. Asset holdings are as of 2018-12-31. Analytics are as of 2019-04-30.

This material is provided for informational purposes only. Views expressed herein are as of the date indicated and subject to change. Nothing herein constitutes a prediction or projection of future events or future market behavior. 

Due to a variety of factors, actual events or market behavior may differ significantly from any views expressed. Please see Additional Disclosures at the end of the presentation

. 

*Other includes Collateral Loans, FHLB stock, and LIHTC
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Detailed Allocation for HCSC, 2013 - 2018

Sources: SNL, Bloomberg–Barclays POINT, FactSet. Asset holdings are as of 2018-12-31. Analytics are as of 2019-04-30.

This material is provided for informational purposes only. Views expressed herein are as of the date indicated and subject to change. Nothing herein constitutes a prediction or projection of future events or future market behavior. 

Due to a variety of factors, actual events or market behavior may differ significantly from any views expressed. Please see Additional Disclosures at the end of the presentation

. 

*Other includes Collateral Loans, FHLB stock, and LIHTC
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Objectives & Constraints

Estimated returns and estimated volatility (risk) shown are hypothetical and are for illustrative and discussion purposes only. They are not intended to represent, and should not be construed to represent, predictions of future rates of 

return or volatility. Actual returns and volatility may vary significantly. Unlike actual investment performance, hypothetical model results do not represent actual trading and accordingly they may not reflect the impact that material 

economic and market factors might have had on decision making if assets were actually managed during the relevant period. Investing entails risks, including possible loss of principal. Indexes are unmanaged and are not available 

for direct investment. Past performance is no guarantee of future results. See Additional Disclosures at the end of this presentation, which are an important part of this presentation. Nothing herein constitutes investment advice; the 

information should not be construed as a recommendation for any investment strategy or for the purchase or sale of any security.

HCSC information provided with permission

Objectives

Key 

Constraints

 Neuberger Berman (“NB”) performs strategic asset allocation (“SAA”) analysis on HCSC’s general account portfolio

 NB analyzes HCSC current asset allocation and produces a series of optimized model portfolios at varying levels of risk and return

 To perform SAA, NB runs portfolio optimization according to the parameters below:

• Surplus volatility is minimized across a range of expected return targets based on the current portfolio assets and as defined 

below:

— Expected return is defined as market yield to worst of public indices adjusted for expected default costs for fixed income 

assets and intermediate-term (5-7 year) expected returns for equity and alternative assets

— Surplus volatility is defined as the volatility of assets minus liabilities, where liabilities are represented using the LRP

• The resulting portfolios seek to improve HCSC’s risk-adjusted returns

Overall constraints:

• Income is floored at current level

• Income volatility is capped at current level 0.2%, 0.4% and 0.6% under the three optimizations, respectively

• Duration gap between assets and liability is capped at current level

Asset class constraints:

• Cash and short-term is kept at current level

• EMD and CLO are both capped at 5%

• Total risk assets allocation caped at 20%

• Taxable muni is capped at 5% given market availability

• Private debt is capped at 10%

CONFIDENTIAL
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HCSC Efficient Frontiers

Expected 

Return

Surplus 

Volatility

Asset 

Volatility

Asset 

Duration

Surplus 

Duration

Spread 

Duration
Income

Income 

Volatility

Risk 

Assets
Asset Allocation (%)

Current 3.7% 2.5% 2.7% 3.8 3.0 3.6 3.3% 0.2% 16.8% 83 8 9

MP1 3.9% 2.5% 2.7% 3.6 2.7 3.7 3.5% 0.2% 17.6% 80 7 13

MP2 4.1% 2.5% 2.6% 3.7 2.9 3.8 3.9% 0.4% 20.0% 77 8 15

MP3 4.2% 2.5% 2.7% 3.6 2.8 3.1 4.1% 0.6% 20.0% 70 15 15

Definitions

• Income is defined as default adjusted 

yield to worst for fixed income, dividend 

for public equity and expected returns for 

alternatives, assuming fixed income and 

public equity are AFS and alternatives 

are held as trading

• Risk Assets include: equities, 

alternatives, US HY, bank loans, CLO 

HY, EMD HY

83
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79
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4.00%

4.20%

4.40%

4.60%

4.80%

1.50% 1.70% 1.90% 2.10% 2.30% 2.50% 2.70% 2.90% 3.10% 3.30% 3.50% 3.70% 3.90%
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 R
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Surplus Volatility

Income Vol 0.2% Income Vol 0.4% Income Vol 0.6%

MP3

MP2

MP1
Current

Estimated returns and estimated volatility (risk) shown are hypothetical and are for illustrative and discussion purposes only. They are not intended to represent, and should not be construed to represent, predictions of future rates of 

return or volatility. Actual returns and volatility may vary significantly. Unlike actual investment performance, hypothetical model results do not represent actual trading and accordingly they may not reflect the impact that material 

economic and market factors might have had on decision making if assets were actually managed during the relevant period. Investing entails risks, including possible loss of principal. Indexes are unmanaged and are not available 

for direct investment. Past performance is no guarantee of future results. See Additional Disclosures at the end of this presentation, which are an important part of this presentation. Nothing herein constitutes investment advice; the 

information should not be construed as a recommendation for any investment strategy or for the purchase or sale of any security.

HCSC information provided with permission
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HCSC Asset Allocation (%)

Asset Class (%) Current MP1 MP2 MP3 Asset Class (%) Current ∆MP1 ∆MP2 ∆MP3

Cash & Short Term 10% 10% 10% 10% Cash & Short Term 10% 0% 0% 0%

US Gov/Agency 9% 1% 3% 8% US Gov/Agency 9% -8% -6% -1%

Agency RMBS 8% 10% 10% 10% Agency RMBS 8% 2% 2% 2%

Taxable Munis 3% 5% 5% 5% Taxable Munis 3% 2% 2% 2%

US Corp A+ 20% 15% 14% 13% US Corp A+ 20% -4% -6% -6%

US Corp BBB 15% 23% 21% 20% US Corp BBB 15% 8% 6% 5%

ABS 6% 10% 10% 10% ABS 6% 4% 4% 4%

CMBS 8% 3% 3% 0% CMBS 8% -5% -5% -8%

CLO IG 3% 2% 3% 3% CLO IG 3% -1% -1% -1%

Core Fixed Income 83% 80% 79% 79% Core Fixed Income 83% -2% -4% -3%

CLO HY 0% 2% 2% 2% CLO HY 0% 2% 2% 2%

EMD 2% 5% 3% 2% EMD 2% 3% 1% 0%

US HY 4% 3% 1% 0% US HY 4% -1% -3% -4%

Bank Loans 2% 1% 5% 2% Bank Loans 2% -1% 3% 0%

Opportunistic Fixed Income 8% 12% 12% 6% Opportunistic Fixed Income 8% 4% 4% -2%

Private Debt 0% 0% 6% 10% Private Debt 0% 0% 6% 10%

Public Equity 7% 5% 1% 0% Public Equity 7% -2% -6% -7%

Private Equity 2% 2% 2% 4% Private Equity 2% 0% 0% 2%

Hedge Funds 0% 0% 0% 0% Hedge Funds 0% 0% 0% 0%

Real Estate 0% 0% 0% 0% Real Estate 0% 0% 0% 0%

Equity & Alternatives 9% 8% 9% 14% Equity & Alternatives 9% -2% 0% 5%

Expected Return 3.7% 3.9% 4.1% 4.2% Expected Return 3.7% 0.2% 0.4% 0.5%

Surplus Volatility 2.5% 2.5% 2.5% 2.5% Surplus Volatility 2.5% 2.5% 2.5% 2.5%

Asset Volatility 2.7% 2.7% 2.6% 2.7% Asset Volatility 2.7% 2.7% 2.6% 2.7%

Asset Duration 3.8 3.6 3.7 3.6 Asset Duration 3.8 3.6 3.7 3.6

Surplus Duration 3.0 2.7 2.9 2.8 Surplus Duration 3.0 2.7 2.9 2.8

Income Return 3.3% 3.5% 3.9% 4.1% Income Return 3.3% 3.5% 3.9% 4.1%

Income Volatility 0.2% 0.2% 0.4% 0.6% Income Volatility 0.2% 0.2% 0.4% 0.6%

Risk Assets 16.8% 17.6% 20.0% 20.0% Risk Assets 16.8% 17.6% 20.0% 20.0%
Estimated returns and estimated volatility (risk) shown are hypothetical and are for illustrative and discussion purposes only. They are not intended to represent, and should not be construed to represent, predictions of future rates of 

return or volatility. Actual returns and volatility may vary significantly. Unlike actual investment performance, hypothetical model results do not represent actual trading and accordingly they may not reflect the impact that material 

economic and market factors might have had on decision making if assets were actually managed during the relevant period. Investing entails risks, including possible loss of principal. Indexes are unmanaged and are not available 

for direct investment. Past performance is no guarantee of future results. See Additional Disclosures at the end of this presentation, which are an important part of this presentation. Nothing herein constitutes investment advice; the 

information should not be construed as a recommendation for any investment strategy or for the purchase or sale of any security.

HCSC information provided with permission
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Tail Risk Analysis Through Monte Carlo Simulation

10,000 simulations of the portfolio market value change after one year

Distribution of changes to portfolio value after 1 year (by percentile)

Percentile Current MP1 MP2 MP3

90th 10.4% 10.5% 10.8% 10.8%

75th 7.2% 7.3% 7.5% 7.5%

50th 3.8% 4.1% 4.3% 4.4%

25th 0.4% 0.7% 0.8% 1.0%

10th -3.2% -2.9% -2.7% -2.5%

Mean 3.7% 3.9% 4.1% 4.2%

Distribution of changes to portfolio value after 1 year (by CVaR)

CVaR / P(X<x) Current MP1 MP2 MP3

95% VaR -5.7% -5.3% -5.1% -4.9%

95% CVaR -9.1% -8.7% -8.6% -8.2%

P(<0%) 23.1% 21.6% 20.6% 19.7%

Methodology & Observations

 Run 10,000 simulations on the portfolio value 

considering the correlations among underlying 

assets and assigning fat-tailed marginal 

distributions, fitting the third and fourth 

moments to historical data

 All MPs have lower modeled tail risk than the 

current portfolio

Estimated returns and estimated volatility (risk) shown are hypothetical and are for illustrative and discussion purposes only. They are not intended to represent, and should not be construed to represent, predictions of future rates of 

return or volatility. Actual returns and volatility may vary significantly. Unlike actual investment performance, hypothetical model results do not represent actual trading and accordingly they may not reflect the impact that material 

economic and market factors might have had on decision making if assets were actually managed during the relevant period. Investing entails risks, including possible loss of principal. Indexes are unmanaged and are not available 

for direct investment. Past performance is no guarantee of future results. See Additional Disclosures at the end of this presentation, which are an important part of this presentation. Nothing herein constitutes investment advice; the 

information should not be construed as a recommendation for any investment strategy or for the purchase or sale of any security.

HCSC information provided with permission
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Asset Class Assumptions, as of 2019-03-31

Source: NB Insurance Analytics, Bloomberg-Barclays, Cambridge Associates, FactSet, SNL; Analytics are as of 2019-03-31

Expected return is defined as market yield to worst of public indices adjusted for expected default costs for fixed income assets and intermediate-term (5-7 year) expected returns for equity and alternative assets

Income volatility is 0 for fixed coupon fixed income asset classes, LIBOR 3M yield volatility for floating rate fixed income, and statutory return volatility for alternatives, and dividend volatility for public equity

10 year historical data are used for volatility calculation. Exponential weighted moving average method is applied and half life is 2 years.

EMD benchmark is customized based on the allocation weights of the HCSC EMD portfolio as of 3/31/2019 using the CEMBI and EMBI indices

Asset Class Index Name Index Source Exp. Return1 OAS OASD OAD Income Income Vol2 Return  Vol3

Cash & Short Term - USD Treasury 3M Bloomberg-Barclays 2.4% 0 0.0 0.3 2.4 0.0% 0.3%

Treasuries 1-5 yrs US Treasury 1-5 yrs Bloomberg-Barclays 2.3% 0 0.0 2.7 2.3 0.0% 1.4%

Treasuries 5-10 yrs US Treasury 5-10 yrs Bloomberg-Barclays 2.4% 0 0.0 6.4 2.3 0.0% 4.2%

Treasuries 10-20 yrs US Treasury 10-20 yrs Bloomberg-Barclays 2.8% 0 0.0 11.8 2.5 0.0% 6.6%

Treasuries 20-30 yrs US Treasury 20-30 yrs Bloomberg-Barclays 3.5% 0 0.0 18.1 2.8 0.0% 10.7%

Treasury TIPS US Treasury TIPS Bloomberg-Barclays 2.7% 0 0.0 7.5 2.6 0.0% 3.7%

US Agencies 1-10 yrs US Agencies 1-10 yrs Bloomberg-Barclays 2.7% 36 3.1 3.1 2.7 0.0% 1.6%

US Agencies 10+ yrs US Agencies 10+ yrs Bloomberg-Barclays 4.4% 161 11.4 11.5 4.1 0.0% 7.3%

Agency RMBS US MBS Bloomberg-Barclays 3.1% 35 4.8 4.0 3.1 0.0% 2.4%

Muni Taxable Taxable Municipal Index Bloomberg-Barclays 3.6% 150 8.4 9.0 3.5 0.0% 4.8%

US Corp A/above 1-5 yrs US Credit Corp 1-5 yrs A above Bloomberg-Barclays 2.7% 49 2.7 2.7 2.7 0.0% 1.6%

US Corp A/above 5-10 yrs US Credit Corp 5-10 yrs A above Bloomberg-Barclays 3.3% 91 6.4 6.3 3.2 0.0% 4.0%

US Corp A/above 10-20 yrs US Credit Corp 10-20 yrs A above Bloomberg-Barclays 4.0% 137 11.3 11.4 3.8 0.0% 6.1%

US Corp A/above 20+ yrs US Credit Corp 20+ yrs A above Bloomberg-Barclays 4.3% 122 15.5 16.0 3.9 0.0% 8.1%

US Corp BBB 1-5 yrs US Credit Corp 1-5 yrs BBB Bloomberg-Barclays 3.1% 93 2.8 2.8 3.1 0.0% 1.9%

US Corp BBB 5-10 yrs US Credit Corp 5-10 yrs BBB Bloomberg-Barclays 3.8% 152 6.2 6.2 3.7 0.0% 4.1%

US Corp BBB 10-20 yrs US Credit Corp 10-20 yrs BBB Bloomberg-Barclays 4.8% 223 10.4 10.4 4.6 0.0% 6.1%

US Corp BBB 20+ yrs US Credit Corp 20+ yrs BBB Bloomberg-Barclays 5.1% 210 14.3 14.7 4.7 0.0% 8.5%

ABS US ABS Bloomberg-Barclays 2.7% 39 2.2 2.2 2.7 0.0% 1.4%

CMBS US CMBS Bloomberg-Barclays 3.2% 78 5.2 5.2 3.1 0.0% 3.1%

EMD4 Customized JPM / Neuberger Berman 5.0% 331 5.8 5.6 4.7 0.0% 6.5%

CLO AAA CLO AAA JPM CLOIE 3.9% 129 5.0 0.3 3.9 1.1% 1.1%

CLO AA CLO AA JPM CLOIE 4.5% 185 5.0 0.3 4.5 1.1% 2.2%

CLO A CLO A JPM CLOIE 5.3% 250 5.0 0.3 5.1 1.1% 3.6%

CLO BBB CLO BBB JPM CLOIE 6.5% 355 5.0 0.3 6.0 1.1% 6.2%

CLO BB CLO BB JPM CLOIE 10.5% 678 5.0 0.3 9.2 1.1% 10.0%

US HY BB&B US HY BB&B Bloomberg-Barclays 4.5% 306 3.5 3.5 4.3 0.0% 5.1%

US HY CCC US HY CCC Bloomberg-Barclays 7.5% 802 3.1 3.1 6.9 0.0% 8.9%

Bank Loans S&P/LSTA LL 100 S&P Global 5.6% 382 3.5 0.3 5.4 1.1% 4.3%

Private Debt US HY CCC Bloomberg-Barclays 8.7% 802 3.1 3.1 8.7 3.1% 8.9%

US Equity S&P 500 Index FactSet 7.0% NA NA NA 1.9 0.2% 12.2%

Real Estate NCREIF ODCE Index NCREIF 6.2% NA NA NA 6.2 3.8% 9.6%

Private Equity Private Equity Cambridge Associates 10.8% NA NA NA 10.8 5.6% 16.9%

Hedge Funds HFRI Fund Weighted Composite Index HFRI 4.6% NA NA NA 4.6 4.6% 4.6%
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Correlation Matrix, as of 2019-03-31

Estimated returns and estimated volatility (risk) shown are hypothetical and are for illustrative and discussion purposes only. They are not intended to represent, and should not be construed to represent, predictions of future rates of 

return or volatility. Actual returns and volatility may vary significantly. Unlike actual investment performance, hypothetical model results do not represent actual trading and accordingly they may not reflect the impact that material 

economic and market factors might have had on decision making if assets were actually managed during the relevant period. Investing entails risks, including possible loss of principal. Indexes are unmanaged and are not available 

for direct investment. Past performance is no guarantee of future results. See Additional Disclosures at the end of this presentation, which are an important part of this presentation.
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Cash & Short Term - USD 1.00 0.21 0.11 0.08 0.05 0.05 0.23 0.06 0.13 0.08 0.06 0.13 0.06 0.00 0.02 0.09 0.04 -0.01 0.00 0.12 0.06 0.06 -0.01 0.06 -0.08 -0.13 -0.13 -0.12 -0.03 -0.11 -0.04 -0.22 #### -0.05 0.00 -0.06 0.12 0.29 -0.24 -0.18 -0.03

Treasuries 1-5 yrs 0.21 1.00 0.94 0.88 0.78 0.68 0.93 0.71 0.88 0.74 0.79 0.75 0.75 0.64 0.62 0.60 0.62 0.50 0.46 0.77 0.73 0.73 0.14 -0.25 -0.27 -0.32 -0.27 -0.24 -0.04 -0.23 -0.30 -0.03 #### -0.30 0.15 -0.29 -0.19 0.99 -0.35 -0.31 0.73

Treasuries 5-10 yrs 0.11 0.94 1.00 0.97 0.90 0.75 0.91 0.78 0.90 0.81 0.88 0.69 0.79 0.73 0.71 0.54 0.64 0.56 0.52 0.74 0.79 0.70 0.12 -0.28 -0.30 -0.33 -0.30 -0.28 -0.04 -0.26 -0.32 -0.03 #### -0.29 0.19 -0.29 -0.23 0.89 -0.33 -0.32 0.70

Treasuries 10-20 yrs 0.08 0.88 0.97 1.00 0.97 0.74 0.87 0.82 0.89 0.79 0.91 0.62 0.76 0.77 0.77 0.48 0.62 0.59 0.58 0.69 0.77 0.67 0.10 -0.30 -0.33 -0.34 -0.32 -0.29 -0.06 -0.28 -0.36 -0.05 #### -0.27 0.19 -0.27 -0.23 0.83 0.17 0.23 0.69

Treasuries 20-30 yrs 0.05 0.78 0.90 0.97 1.00 0.70 0.80 0.83 0.82 0.75 0.90 0.53 0.71 0.78 0.81 0.41 0.58 0.60 0.60 0.61 0.73 0.61 0.06 -0.32 -0.33 -0.34 -0.32 -0.28 -0.07 -0.28 -0.35 -0.06 #### -0.25 0.20 -0.25 -0.24 0.72 0.08 0.10 0.75

Treasury TIPS 0.05 0.68 0.75 0.74 0.70 1.00 0.77 0.80 0.74 0.65 0.78 0.72 0.80 0.76 0.74 0.67 0.77 0.72 0.69 0.64 0.81 0.68 0.39 0.07 0.08 0.05 0.06 0.10 0.39 0.19 0.11 0.14 0.19 0.13 0.44 0.17 0.19 0.64 0.17 0.13 0.67

US Agencies 1-10 yrs 0.23 0.93 0.91 0.87 0.80 0.77 1.00 0.85 0.93 0.81 0.87 0.83 0.86 0.78 0.76 0.73 0.78 0.68 0.65 0.75 0.85 0.81 0.35 -0.11 -0.12 -0.18 -0.14 -0.09 0.20 -0.03 -0.13 0.04 #### -0.10 0.27 -0.06 0.02 0.92 -0.07 -0.08 0.82

US Agencies 10+ yrs 0.06 0.71 0.78 0.82 0.83 0.80 0.85 1.00 0.83 0.77 0.90 0.72 0.85 0.90 0.89 0.68 0.83 0.84 0.84 0.58 0.87 0.74 0.47 -0.01 -0.01 -0.05 -0.01 0.04 0.36 0.15 0.01 0.12 0.15 0.11 0.40 0.15 0.14 0.67 -0.18 -0.20 0.76

Agency RMBS 0.13 0.88 0.90 0.89 0.82 0.74 0.93 0.83 1.00 0.77 0.86 0.75 0.82 0.77 0.75 0.63 0.71 0.63 0.60 0.72 0.82 0.75 0.25 -0.17 -0.19 -0.22 -0.20 -0.18 0.11 -0.12 -0.22 0.04 #### -0.13 0.26 -0.10 -0.10 0.86 -0.08 -0.07 0.62

Muni Tax-Exempt 0.08 0.74 0.81 0.79 0.75 0.65 0.81 0.77 0.77 1.00 0.83 0.71 0.79 0.74 0.72 0.63 0.71 0.64 0.60 0.67 0.79 0.69 0.32 -0.02 -0.03 -0.04 -0.03 -0.02 0.16 -0.02 -0.07 0.20 #### -0.12 0.30 -0.07 0.01 0.69 -0.09 -0.10 0.72

Muni Taxable 0.06 0.79 0.88 0.91 0.90 0.78 0.87 0.90 0.86 0.83 1.00 0.70 0.83 0.85 0.85 0.60 0.74 0.72 0.70 0.64 0.84 0.75 0.25 -0.10 -0.12 -0.13 -0.12 -0.09 0.13 -0.09 -0.16 0.13 #### -0.09 0.34 -0.08 -0.04 0.74 -0.06 -0.09 0.70

US Corp A/above 1-5 yrs 0.13 0.75 0.69 0.62 0.53 0.72 0.83 0.72 0.75 0.71 0.70 1.00 0.93 0.80 0.75 0.95 0.91 0.79 0.74 0.79 0.91 0.88 0.52 0.25 0.28 0.24 0.26 0.29 0.49 0.32 0.25 0.35 0.32 0.15 0.46 0.21 0.28 0.74 -0.05 -0.04 0.74

US Corp A/above 5-10 yrs 0.06 0.75 0.79 0.76 0.71 0.80 0.86 0.85 0.82 0.79 0.83 0.93 1.00 0.92 0.89 0.87 0.95 0.88 0.85 0.76 1.00 0.85 0.53 0.17 0.18 0.15 0.15 0.16 0.47 0.24 0.18 0.25 0.24 0.14 0.50 0.19 0.23 0.72 0.10 0.16 0.96

US Corp A/above 10-20 yrs 0.00 0.64 0.73 0.77 0.78 0.76 0.78 0.90 0.77 0.74 0.85 0.80 0.92 1.00 0.99 0.78 0.91 0.95 0.95 0.63 0.94 0.76 0.51 0.11 0.12 0.10 0.10 0.14 0.43 0.23 0.13 0.20 0.23 0.15 0.45 0.20 0.19 0.60 0.09 0.10 0.94

US Corp A/above 20+ yrs 0.02 0.62 0.71 0.77 0.81 0.74 0.76 0.89 0.75 0.72 0.85 0.75 0.89 0.99 1.00 0.72 0.87 0.93 0.94 0.60 0.91 0.73 0.48 0.07 0.07 0.05 0.06 0.11 0.39 0.19 0.08 0.16 0.19 0.14 0.44 0.18 0.16 0.58 0.14 0.11 0.83

US Corp BBB 1-5 yrs 0.09 0.60 0.54 0.48 0.41 0.67 0.73 0.68 0.63 0.63 0.60 0.95 0.87 0.78 0.72 1.00 0.94 0.85 0.79 0.71 0.85 0.83 0.60 0.42 0.45 0.41 0.42 0.47 0.64 0.52 0.42 0.43 0.52 0.28 0.48 0.35 0.43 0.60 0.13 0.09 0.80

US Corp BBB 5-10 yrs 0.04 0.62 0.64 0.62 0.58 0.77 0.78 0.83 0.71 0.71 0.74 0.91 0.95 0.91 0.87 0.94 1.00 0.95 0.91 0.68 0.95 0.82 0.64 0.34 0.36 0.32 0.33 0.36 0.64 0.47 0.37 0.34 0.47 0.28 0.52 0.34 0.39 0.59 0.24 0.32 0.90

US Corp BBB 10-20 yrs -0.01 0.50 0.56 0.59 0.60 0.72 0.68 0.84 0.63 0.64 0.72 0.79 0.88 0.95 0.93 0.85 0.95 1.00 0.99 0.54 0.89 0.72 0.64 0.31 0.32 0.29 0.30 0.36 0.62 0.47 0.35 0.28 0.47 0.32 0.50 0.38 0.38 0.47 0.25 0.29 0.92

US Corp BBB 20+ yrs 0.00 0.46 0.52 0.58 0.60 0.69 0.65 0.84 0.60 0.60 0.70 0.74 0.85 0.95 0.94 0.79 0.91 0.99 1.00 0.50 0.86 0.68 0.63 0.27 0.28 0.26 0.27 0.33 0.60 0.45 0.31 0.24 0.45 0.33 0.50 0.39 0.36 0.43 0.32 0.32 0.81

ABS 0.12 0.77 0.74 0.69 0.61 0.64 0.75 0.58 0.72 0.67 0.64 0.79 0.76 0.63 0.60 0.71 0.68 0.54 0.50 1.00 0.74 0.78 0.26 0.00 0.02 -0.01 0.02 0.01 0.17 0.01 -0.01 0.40 0.01 -0.13 0.20 -0.10 0.01 0.76 0.34 0.33 0.78

Mortgage Loans 0.06 0.73 0.79 0.77 0.73 0.81 0.85 0.87 0.82 0.79 0.84 0.91 1.00 0.94 0.91 0.85 0.95 0.89 0.86 0.74 1.00 0.84 0.53 0.15 0.16 0.13 0.13 0.14 0.47 0.23 0.17 0.24 0.23 0.15 0.50 0.19 0.23 0.69 -0.17 -0.09 0.70

CMBS 0.06 0.73 0.70 0.67 0.61 0.68 0.81 0.74 0.75 0.69 0.75 0.88 0.85 0.76 0.73 0.83 0.82 0.72 0.68 0.78 0.84 1.00 0.39 0.17 0.23 0.19 0.22 0.26 0.38 0.21 0.18 0.38 0.21 0.09 0.42 0.14 0.19 0.71 0.10 0.10 0.92

EMD -0.01 0.14 0.12 0.10 0.06 0.39 0.35 0.47 0.25 0.32 0.25 0.52 0.53 0.51 0.48 0.60 0.64 0.64 0.63 0.26 0.53 0.39 1.00 0.33 0.37 0.35 0.34 0.36 0.71 0.58 0.49 0.29 0.58 0.44 0.40 0.55 0.50 0.12 0.12 0.13 0.83

CLO AAA 0.06 -0.25 -0.28 -0.30 -0.32 0.07 -0.11 -0.01 -0.17 -0.02 -0.10 0.25 0.17 0.11 0.07 0.42 0.34 0.31 0.27 0.00 0.15 0.17 0.33 1.00 0.92 0.92 0.88 0.83 0.66 0.75 0.81 0.45 0.75 0.58 0.50 0.60 0.65 -0.23 0.41 0.40 0.78

CLO AA -0.08 -0.27 -0.30 -0.33 -0.33 0.08 -0.12 -0.01 -0.19 -0.03 -0.12 0.28 0.18 0.12 0.07 0.45 0.36 0.32 0.28 0.02 0.16 0.23 0.37 0.92 1.00 0.96 0.93 0.89 0.70 0.79 0.83 0.56 0.79 0.54 0.44 0.59 0.63 -0.26 0.56 0.58 0.36

CLO A -0.13 -0.32 -0.33 -0.34 -0.34 0.05 -0.18 -0.05 -0.22 -0.04 -0.13 0.24 0.15 0.10 0.05 0.41 0.32 0.29 0.26 -0.01 0.13 0.19 0.35 0.92 0.96 1.00 0.95 0.90 0.68 0.76 0.82 0.56 0.76 0.59 0.49 0.63 0.64 -0.32 0.40 0.31 0.72

CLO BBB -0.13 -0.27 -0.30 -0.32 -0.32 0.06 -0.14 -0.01 -0.20 -0.03 -0.12 0.26 0.15 0.10 0.06 0.42 0.33 0.30 0.27 0.02 0.13 0.22 0.34 0.88 0.93 0.95 1.00 0.93 0.67 0.77 0.79 0.58 0.77 0.57 0.47 0.60 0.61 -0.26 0.42 0.37 0.33

CLO BB -0.12 -0.24 -0.28 -0.29 -0.28 0.10 -0.09 0.04 -0.18 -0.02 -0.09 0.29 0.16 0.14 0.11 0.47 0.36 0.36 0.33 0.01 0.14 0.26 0.36 0.83 0.89 0.90 0.93 1.00 0.66 0.78 0.75 0.57 0.78 0.52 0.43 0.58 0.60 -0.23 0.49 0.58 0.09

US HY BB&B -0.03 -0.04 -0.04 -0.06 -0.07 0.39 0.20 0.36 0.11 0.16 0.13 0.49 0.47 0.43 0.39 0.64 0.64 0.62 0.60 0.17 0.47 0.38 0.71 0.66 0.70 0.68 0.67 0.66 1.00 0.88 0.83 0.35 0.88 0.73 0.61 0.80 0.77 -0.04 0.49 0.61 0.14

US HY CCC -0.11 -0.23 -0.26 -0.28 -0.28 0.19 -0.03 0.15 -0.12 -0.02 -0.09 0.32 0.24 0.23 0.19 0.52 0.47 0.47 0.45 0.01 0.23 0.21 0.58 0.75 0.79 0.76 0.77 0.78 0.88 1.00 0.87 0.40 1.00 0.69 0.50 0.75 0.71 -0.22 0.55 0.64 0.10

Bank Loans -0.04 -0.30 -0.32 -0.36 -0.35 0.11 -0.13 0.01 -0.22 -0.07 -0.16 0.25 0.18 0.13 0.08 0.42 0.37 0.35 0.31 -0.01 0.17 0.18 0.49 0.81 0.83 0.82 0.79 0.75 0.83 0.87 1.00 0.37 0.87 0.68 0.54 0.72 0.75 -0.30 0.53 0.62 0.14

NA RMBS -0.22 -0.03 -0.03 -0.05 -0.06 0.14 0.04 0.12 0.04 0.20 0.13 0.35 0.25 0.20 0.16 0.43 0.34 0.28 0.24 0.40 0.24 0.38 0.29 0.45 0.56 0.56 0.58 0.57 0.35 0.40 0.37 1.00 0.40 0.17 0.15 0.25 0.27 -0.05 0.53 0.64 0.21

Private Debt -0.11 -0.23 -0.26 -0.28 -0.28 0.19 -0.03 0.15 -0.12 -0.02 -0.09 0.32 0.24 0.23 0.19 0.52 0.47 0.47 0.45 0.01 0.23 0.21 0.58 0.75 0.79 0.76 0.77 0.78 0.88 1.00 0.87 0.40 1.00 0.69 0.50 0.75 0.71 -0.22 0.74 0.72 0.43

US Equity -0.05 -0.30 -0.29 -0.27 -0.25 0.13 -0.10 0.11 -0.13 -0.12 -0.09 0.15 0.14 0.15 0.14 0.28 0.28 0.32 0.33 -0.13 0.15 0.09 0.44 0.58 0.54 0.59 0.57 0.52 0.73 0.69 0.68 0.17 0.69 1.00 0.65 0.97 0.81 -0.29 0.64 0.68 0.15

Real Estate 0.00 0.15 0.19 0.19 0.20 0.44 0.27 0.40 0.26 0.30 0.34 0.46 0.50 0.45 0.44 0.48 0.52 0.50 0.50 0.20 0.50 0.42 0.40 0.50 0.44 0.49 0.47 0.43 0.61 0.50 0.54 0.15 0.50 0.65 1.00 0.63 0.54 0.12 0.23 0.34 0.32

Private Equity -0.06 -0.29 -0.29 -0.27 -0.25 0.17 -0.06 0.15 -0.10 -0.07 -0.08 0.21 0.19 0.20 0.18 0.35 0.34 0.38 0.39 -0.10 0.19 0.14 0.55 0.60 0.59 0.63 0.60 0.58 0.80 0.75 0.72 0.25 0.75 0.97 0.63 1.00 0.84 -0.28 0.71 0.73 0.25

Hedge Funds 0.12 -0.19 -0.23 -0.23 -0.24 0.19 0.02 0.14 -0.10 0.01 -0.04 0.28 0.23 0.19 0.16 0.43 0.39 0.38 0.36 0.01 0.23 0.19 0.50 0.65 0.63 0.64 0.61 0.60 0.77 0.71 0.75 0.27 0.71 0.81 0.54 0.84 1.00 -0.16 0.97 0.82 0.05
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Additional Disclosures

This material is provided for informational purposes only and nothing herein constitutes investment, legal, accounting or tax advice, or a recommendation to buy, sell or hold a security. Information is obtained from sources deemed 

reliable, but there is no representation or warranty as to its accuracy, completeness or reliability.  All information is current as of the date of this material and is subject to change without notice.   Any views or opinions expressed may not 

reflect those of the firm as a whole. Investing entails risks, including possible loss of principal. The use of tools cannot guarantee performance. Diversification does not guarantee profit or protect against loss in declining markets.

Investments in hedge funds and private equity are speculative and involve a higher degree of risk than more traditional investments.  Investments in hedge funds and private equity are intended for sophisticated investors only. Indexes are 

unmanaged and are not available for direct investment.  Past performance is no guarantee of future results. 

Any discussions, analyses or information furnished by Neuberger Berman regarding asset allocations or investment options does not constitute investment advice and is not part of any advisory or fiduciary services provided by Neuberger 

Berman.  Nothing herein constitutes a recommendation with respect to any asset allocation or investment options.  Any and all asset allocation and investment option decisions, both initial and ongoing, should be made independently by 

the recipient and without reliance upon any information and analyses of Neuberger Berman.

Estimated returns and estimated volatility (risk) shown are hypothetical and are for illustrative and discussion purposes only. They are not intended to represent, and should not be construed to represent, predictions of future rates of 

return or volatility. Actual returns and volatility may vary significantly. Estimated returns and volatility reflect Neuberger Berman’s forward-looking estimates of the benchmark return or volatility associated with an asset class.  Estimated 

returns and volatility do not reflect the alpha of any investment manager or investment strategy/vehicle within an asset class. Information is not intend to be representative of any investment product or strategy and does not reflect the 

fees and expenses associated with managing a portfolio.  Estimated returns and volatility are hypothetical and generated by Neuberger Berman based on various assumptions and inputs, including current market conditions, historical 

market conditions and subjective views and estimates.  Neuberger Berman makes no representations regarding the reasonableness or completeness of any such assumptions and inputs.  Assumptions, inputs and estimates are 

periodically revised and are subject to change without notice.  Estimated returns and volatility are not meant to be a representation of, nor should they be interpreted as Neuberger Berman investment recommendations.  Estimated returns 

and volatility should not be used, or relied upon, to make investment decisions. 

Neuberger Berman Investment Advisers LLC is a registered investment adviser. 

The “Neuberger Berman” name and logo are registered service marks of Neuberger Berman Group LLC.

© 2019 Neuberger Berman Group LLC. All rights reserved.
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Additional Disclosures 

This material is intended as a broad overview of the portfolio managers' current style, philosophy and process. This material is presented solely for informational purposes and nothing herein constitutes investment, legal, accounting
or tax advice, or a recommendation to buy, sell or hold a security. No recommendation or advice is being given as to whether any investment or strategy is suitable for a particular investor. Information is obtained from sources
deemed reliable, but there is no representation or warranty as to its accuracy, completeness or reliability. All information is current as of the date of this material and is subject to change without notice. Any views or opinions
expressed may not reflect those of the firm as a whole. Third-party economic, market or security estimates or forecasts discussed herein may or may not be realized and no opinion or representation is being given regarding such
estimates or forecasts. Certain products and services may not be available in all jurisdictions or to all client types. Unless otherwise indicated, returns shown reflect reinvestment of dividends and distributions. Indexes are
unmanaged and are not available for direct investment. Investing entails risks, including possible loss of principal. Past performance is no guarantee of future results.

We do not represent that the information contained herein is accurate or complete, and it should not be relied upon as such. Certain information contained herein has been obtained from published sources and/or prepared by third
parties. While such sources are believed to be reliable, none of Neuberger Berman or any of its affiliates or employees assume any responsibility for the accuracy or completeness of such information.

Firm history/timeline information dates back to the 1939 founding of Neuberger & Berman (the predecessor to Neuberger Berman LLC), and highlights key business expansions, including those that resulted from acquisitions of the
various affiliated investment advisers that now comprise the firm. Investment professionals referenced include: Equity portfolio managers, research analysts/associates, traders, and product specialists; Fixed Income portfolio
managers, research analysts/associates, traders, and investment support (product specialists, portfolio analysts, and trading support); Alternatives investment professionals who are involved in the decisions concerning asset
allocation, investment monitoring and making new investments (includes two consultants). Average years experience does not include Equity product specialists or Fixed Income investment support.

Credit quality generally reflects the average credit quality of three Nationally Recognized Statistical Ratings Organizations (NRSROs), S&P, Moody’s and Fitch, as calculated internally by the investment adviser. Holdings that are
unrated by any NRSRO may be assigned an equivalent rating by the investment manager. If NRSRO ratings differ for a particular holding, the average rating is generally used. No NRSRO has been involved with the calculation of
average credit quality and the ratings of underlying portfolio holdings should not be viewed as a rating of the portfolio itself. Portfolio holdings, underlying ratings of holdings and average credit may change materially overtime.

Representative portfolio information (characteristics, holdings, weightings, etc.) is based upon the composite or a representative/model account. Representative accounts are selected based on such factors as size, length of time
under management and amount of restrictions. Any segment level performance shown (equity only or fixed income only) is presented gross of fees and focuses exclusively on the investments in that particular segment of the
portfolio being measured (equity or fixed income holdings) and excludes cash. Client accounts are individually managed and may vary significantly from composite performance and representative portfolio information. Specific
securities identified and described do not represent all of the securities purchased, sold or recommended for advisory clients. It should not be assumed that any investments in securities, companies, sectors or markets identified and
described were or will be profitable.

A bond’s value may fluctuate based on interest rates, market conditions, credit quality and other factors. You may have a gain or loss if you sell your bonds prior to maturity. Of course, bonds are subject to the credit risk of the
issuer. If sold prior to maturity, municipal securities are subject to gain/losses based on the level of interest rates, market conditions and the credit quality of the issuer. Income may be subject to the alternative minimum tax (AMT)
and/or state and local taxes, based on the investor’s state of residence. High-yield bonds, also known as “junk bonds,” are considered speculative and carry a greater risk of default than investment-grade bonds. Their market value
tends to be more volatile than investment-grade bonds and may fluctuate based on interest rates, market conditions, credit quality, political events, currency devaluation and other factors. High yield bonds are not suitable for all
investors and the risks of these bonds should be weighed against the potential rewards. Neither Neuberger Berman nor its employees provide tax or legal advice. You should contact a tax advisor regarding the suitability of tax-
exempt investments in your portfolio.

Gross returns do not reflect the deduction of advisory fees and other expenses, which will reduce returns. Investment advisory fees have a compounding effect on cumulative results. For example, assume Neuberger Berman
achieves a 10% annual return prior to the deduction of fees each year for a period of ten years. If an annual advisory fee of 1.00% of assets under management for the ten-year period were charged, the resulting annual average
return after fees would be reduced to 8.90%. Performance results will vary based upon the period measured. Additional information regarding fees can be found in Neuberger Berman’s Form ADV, Part 2, which is available upon
request.

Statements contained herein are based on current expectations, estimates, projections, opinions and/or beliefs of Neuberger Berman. Such statements involve known and unknown risks, uncertainties and other factors, and undue
reliance should not be placed thereon. Moreover, certain information contained herein constitutes “forward looking” statements, which often can be identified by the use of forward looking terminology such as “may,” “will,” “seek,”
“should,” “expect,” “anticipate,” “project,” “estimate,” “intend,” “continue,” “target,” “plan” or “believe” or the negatives thereof or other variations thereon or comparable terminology. Such statements are necessarily speculative in
nature, as they are based on certain assumptions. It can be expected that some or all of the assumptions underlying such statements will not reflect actual conditions. Accordingly, there can be no assurance that any estimated
projections, forecast or estimates will be realized or that the forward looking statements will materialize. Due to various risks and uncertainties, including those set forth herein, actual events or results or the actual performance of any
security referenced herein may differ materially from those reflected or contemplated in such forward looking statements.

Firm data, including employee and assets under management figures, reflect collective data for the various affiliated investment advisers that are subsidiaries of Neuberger Berman Group LLC (the “firm”). Investment professionals
referenced include portfolio managers, research analysts/associates, traders, and product specialists and team dedicated economists/strategists. Firm history includes the history of all firm subsidiaries, including predecessor entities.

Neuberger Berman Investment Advisers LLC is a registered investment adviser.

The “Neuberger Berman” name and logo are registered service marks of Neuberger Berman Group LLC. © 2019 Neuberger Berman Group LLC. All rights reserved.
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Neuberger Berman Fixed Income Sector Views

Neuberger Berman investment views are formulated by our specialty fixed income teams. For a variety of fixed income sectors we identify a range of outcomes that either may occur or alternatively be anticipated and then priced into
the market. For each sector we formulate an investment view based on proprietary fundamental research and quantitative analysis which are used to project estimated returns and a confidence level of the return estimation. Each
sector team will establish an independent view based on internal research, and a level of confidence in the outlook. The sector view is formulated by identifying various states of the economy and market (i.e. outcomes) estimation
typically over a 12-month horizon. Each state or outcome is probability weighted to determine the overall sector view. The reassessment of sector views is ongoing and formally updated at least monthly.

Return Estimate Forecasts May Not Materialize. The return estimates contained herein are being shown to illustrate the investment decision-making process and are not intended to provide any guarantee or assurance about the
future returns of any security, asset class or portfolio. Projections or other forward-looking statements regarding future events, targets or estimations/expectations are only current as of the date indicated. There is no assurance that
such events or projections will occur, and may be significantly different than that shown here. The information in this presentation, including statements concerning financial market trends, is based on current market conditions, which
will fluctuate and may be superseded by subsequent market events or for other reasons.

The return estimates presented represent approximate mid-points within a range of targeted yields, spreads and returns and are presented only as an example of how Neuberger Berman may construct a portfolio based on its views
of the credit markets and sub-markets. The returns presented are an economic prediction and are the views of the portfolio manager as of the date hereof and are subject to change. Return estimates are based on qualitative and
quantitative analysis of historical and current information. There is no assurance that the returns presented will be realized or that an investment strategy will be successful. Investors should keep in mind that markets are volatile and
unpredictable. There are no guarantees that the historical performance of an investment, portfolio, or asset class will have a direct correlation with its future performance. Generally, our 12-month and 24-month forecast estimates are
reflected by our decisions to over- or underweight client portfolios versus the benchmark.

Neuberger Berman believes the return estimates set forth herein is reasonable based on a combination of factors, including the investment team’s general experience and assessment of prevailing market conditions and investment
opportunities. There are, however, numerous assumptions that factor into the return estimates that may not be consistent with future market conditions and that may significantly affect actual investment results. Such assumptions
include, but are not limited to, 1) current monetary policy, inflation estimates and other fundamental and technical factors determine interest rate levels in the credit markets, 2) historical data and trends in the fixed income asset
classes presented and 3) anticipated interest rate movements. Neuberger Berman does not make any representation as to the reasonableness of the assumptions or that all the assumptions used in calculating the return estimates
have been stated or fully considered. Neuberger Berman’s ability to achieve investment results consistently, in the aggregate or with regard to any particular fixed income sector, with the returns set forth herein depends significantly
on a number of factors in addition to the accuracy of its assumptions. These include Neuberger Berman’s ability to identify a sufficient number and mix of suitable investments. Changes in the assumptions may have a material
impact on the targeted returns presented. All data is shown before fees, transaction costs and taxes and does not account for the effects of inflation. Management fees, transaction costs and potential expenses are not considered
and would reduce returns. Actual results experienced by clients may vary significantly from the illustrations shown.

© 2019 Neuberger Berman LLC. All rights reserved.
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This material is for informational and discussion purposes only. This material is being furnished upon request upon request under the following conditions: (i) Neuberger Berman is not providing investment advice 

or otherwise acting as a fiduciary in connection with such information/analysis and related discussions; (ii) any and all discussions, analyses and information furnished by Neuberger Berman with respect to this 

material is not intended to and shall not serve as an recommendation with respect to the allocation or investment of assets; and (iii) and all asset allocation and investment decisions, both initial and ongoing, are 

made independently and without reliance upon this material. 

© 2019 Neuberger Berman LLC. All rights reserved.


