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Risk Parity: Background 

• What is Risk Parity? 
– A form of asset allocation 

– Instead of equalizing capital, it aims at equalizing Risk Contribution 

– It has been one of the trendiest strategy since the financial crisis

– Concept coined by Edward Qian (Panagora Asset Management)

– First Risk Parity fund: Bridgewater Associate ‘All Weather’ fund 

• Why Risk Parity?
– Strong historical performance capturing well-known risk premiums 

– Does not reply on expected returns (no active views)

– Does not rely on optimization 

– Mean-variance optimal if each asset has the same Sharpe ratio
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Risk Contribution (Two Assets)
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Return Contribution vs. Risk Contribution
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• For mean-variance optimal portfolio:
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Portfolio: wstock= 0.6, wbond = 0.4

When the portfolio hits −5% return (VaRportfolio = -5%):

Loss Contribution: Example  

• Conditional expected return from stock = 

CVaRstock = −4.5% 

- stock contributes 90% loss

• Conditional expected return from bond = 

CVaRbond = −0.5% 

- bond contributes 10% loss 



Loss Contribution: Evidence (1926 ~2004)



Risk Premiums Captured

• Equal risk exposure to different risk premiums vs Equal risk exposure 

to different risky assets

• Three primary risk premiums

– Equity risk premium
• Compensation for providing capital to overall economy

– Interest rate risk premium
• Compensation for lending money over long term. Upward slope of term-structure. 

Positive term spread.

– Inflation risk premium
• Inflation-linked bonds, commodities (no dividend). Mainly used as a hedge 

against high inflation.

– * Dynamic Factor risk premium
• Carry trade: buying high-yielding currencies and sell low-yielding currencies 
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Risk Parity Methodology 



NRP- Two Lowly Correlated Assets 
Asset Weight of NRP Portfolio

Risk Contribution of NRP Portfolio

Risk Contribution of Traditional 60-40 Portfolio

Investment Universe

Cumulative Performance 

Portfolio Performance Analysis

Asset Class Ticker Name

Equity SPY SPDR S&P 500 ETF Trust

Bond AGG iShares Barclays Aggregate Bond Fund



NRP- Multiple Lowly Correlated Assets 
Asset Weight of NRP Portfolio

Risk Contribution of NRP Portfolio

Risk Contribution of Equally Weighted Portfolio

Investment Universe

Cumulative Performance 

Portfolio Performance Analysis

Asset Class Ticker Name

Equity SPY SPDR S&P 500 ETF Trust

Bond AGG iShares Barclays Aggregate Bond Fund

Commodity GLD SPDR Gold Trust (ETF)



NRP- Multiple Highly Correlated Assets 
Asset Weight of NRP Portfolio

Risk Contribution of NRP Portfolio

Risk Contribution of Equally Weighted Portfolio

Investment Universe

Cumulative Performance 

Asset Class Ticker Name

Equity SPY SPDR S&P 500 ETF Trust

Equity QQQ PowerShares QQQ ETF Trust

Equity IWM iShares Russell 2000 Index (ETF)

Bond AGG iShares Barclays Aggregate Bond Fund

Commodity GLD SPDR Gold Trust (ETF)



RRP- Three Asset

• Risk attributed to correlation
account for a large part especially
when correlations are high.

• Most times RP portfolios are
levered, thus small difference in
asset allocation will be amplified.

AGG GLD SPY

AGG 1 0.08 -0.11

GLD 0.08 1 0.08

SPY -0.11 0.08 1

AGG GLD SPY

AGG 1 0.11 -0.02

GLD 0.11 1 -0.03

SPY -0.02 -0.03 1

Correlation for the whole period

Correlation for during financial crisis

AGG GLD SPY

NRP 0.68 0.15 0.17

RRP 0.71 0.13 0.16

Asset allocation



RRP- compare with NRP and

balanced portfolio

Risk Contribution of RRP PortfolioAsset Weight



RRP- compare with NRP and

balanced portfolio

Balanced NRP RRP

Sharpe 0.842 0.981 1.07

Cumulative return comparison



1994 Crash of Bond Market

History Lessons



Historical performance in US and 

Japan



Risk Parity Funds

2015 Return 2016 Return

-7.00% 10.00%

-7.20% 11.80%

-4.68% 10.97%

-11.58% 14.13%

-6.32% 8.74%

-4.85% 9.27%



How is it benchmarked
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Who is the target audience?

37%

17%10%

35%
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33%

Corporate pension funds

Public pension/sovereign wealth

Endowment/foundation

Other

20152016

Risk Parity users by asset owner type
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$1 billion - $5 billion
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More than $15 billion

20152016

Risk Parity users by asset size



Future Risks



Appendix: Loss Contribution: 

Definition 

		
Loss 	Contribution	of 	asset 	i =

CVaR
i

VaR

• What’s the contribution of asset i to the total loss of 

the portfolio ?



		VaR =k wTSw 					where		k = 2.33	for 			99%	quantile

Appendix: Loss Contribution vs. Risk 

contribution  
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• Under assumption of normally distributed returns:



Appendix: Risk Parity Portfolio:
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• Uncorrelated Returns:

• A Reverse Problem (Equal Risk Contribution):
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