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Background 

• Inflation threats during 
financial crisis 

• Decrease in interest rates to 
near zero 

• Increase in liquidity 

• How can a pension plan 
protect against this? 

• Little existing quantitative 
research 

• Not an attempt to forecast 
inflation 

• Which asset classes provide the 
best hedges? 

 
 

 



 

http://orpheus.ucsd.edu/speccoll/dspolitic/Inflation.html 



Inflation 1901-2009 USA 

 
 

World War I 
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The Task 

• Find the relation between 
inflation and asset classes 

• Variety of historical 
investment periods 

• Find the optimal portfolio 
• Minimize the tracking 

error of the portfolio vs 
inflation 

• Meet target real return 

 
 



The Data 

• Global Financial Data 
• Bloomberg L.P. 
• National Association of Real Estate Investment 
Trusts 

• Factset Research Systems 



Potential Asset Classes 
• Gold & Commodities 

• Tendency for rise in price if 
belief in this idea exists 

• Depreciation in currency 
• Commodity price increase 

• Short-term government bonds 
or short-term bank deposits 

• Expected inflation built into 
interest rate 

• Rolling Maturities 
 
 



Potential Asset Classes 

• Equities 
• Expected rise in future nominal profits 

• Real Estate 
• Rise in land prices 

 
 



Actual Asset Classes 
• Equities:  Main, Small-Cap, Growth, Value 
• Sector Equities:  10 sectors 
• Bonds:  One-Month CD, Bills, 10-year, 30-year, 

Corporate, High-Yield, and Inflation-Protected 
• Commodities:  Oil, Gold, Silver, Commodity Index, 

and Wheat 
• Foreign Exchange:  $/Yen, $/Euro, $/Pound 
• Real-Estate:  REITs 
• World Exposure:  Equities, Bonds, Emerging Equity, 

Emerging Bonds 
 
 



Historical Evidence (Several Horizons) 
• 1901 

• Start of data observations 
• 1930 

• Beginning of deflationary period following 
Great Depression 

• 1970 
• Gold standard and fixed ex rates to floating ex 

rate 
• 1990 

• Cold war, emergence of Eastern Europe, other 
types of data 

 
 



Generating Real Return Portfolios 
 Mean-Variance Optimization of Real Returns 



Generating Real Return Portfolios 

 Question:  What was the best portfolio to own which 
provided a 4.5% real return for a US investor?? 



In-Sample Results 

• Target 4.5% return 
 
 
 
 
 
 
 
 
 

Period Portfolio Composition Tracking error, 
return/risk profile 

1901 37.4% equities, 6.5% govt treasury 
bills, 39.5% 10-yr govt bonds, 
16.6% oil 

10.2%, 0.44 

1930 9.2% equities, 9.7% govt treasury 
bills, 54.3% corp bonds, 9.4% oil, 
1% gold, 2.1% silver, 14.2% 
emerging equity 

8.3%, 0.54 



In-Sample Results 

• Target 4.5% return 
 

Period Portfolio Composition Tracking error, 
return/risk profile 

1970 26.6% corp bonds, 6.1% oil, 3.9% 
gold, 54% one-month CD, 10% 
emerging equity 

4.3%, 1.05 

1990 7.2% consumer staples stocks, 1% 
energy stocks, 21.8% 30-yr gvt 
bonds, 3.4% corp bonds, 4.9% oil, 
5% gold, 53.1% one-month CD, 
0.2% real estate, 3.3% emerging 
equities 

2.7%, 1.67 



In-Sample Results 

• Common themes 
• Short-term fixed income (large component 50%) 

• Government treasury bills or USD one-month CD or 
LIBOR 

• Less than 10% in gold and oil 
• Combination of govt bonds 
• Few equities 

• Reduce downside risk 



In-Sample Results 

 Question:  OK, but how did it compare to basic investing 
rules of thumb that we typically use? 



In-Sample Results 
• Benchmarks 

Portfolio Average 
yearly real 
return 

Volatility Worst YoY 
real return 

% of periods with 
returns less than 
inflation 

1970 
period 

4.5% 4.30% -11.69% 13.11% 

All 
equity 

6.38% 18.43% -50.89% 31.71% 

All 
bonds 
 

4.22% 11.85% -27.57% 38.69% 

50/50 5.3% 12.56% -31.51% 36.58% 

1974:09 

1980:03 



Out-of-Sample Results 

 Question:  Would a strategy like this have been useful in 
real-time? 



Out-of-Sample Results 

Portfolio Average 
yearly real 
return 

Volatility Worst YoY 
real return 

% of periods with 
returns less than 
inflation 

1930 3.52% 6.83% -10.97% 40.87% 

1970 3.38% 3.92% -5.03% 38% 



Out-of-Sample Results 

 Question:  Why worry about all this, we already have a 
great product for hedging inflation – TIPS? 
 

 Duration exposure and volatility 
 

 Not excess real return, but just inflation protected 



The Role of TIPS 

• Treasury Inflation Protected 
Securities 

• Approximate duration 4 
• No difference in results for in-

sample (Feb98-May09) 
• Out of sample results similar 
• Little benefit from including 

TIPS 



The Role of TIPS 

Portfolio Average 
yearly real 
return 

Volatility Worst YoY 
real return 

% of periods with 
returns less than 
inflation 

OS TIPS 
 2.46    4.93    -5.60    36.84   

OS No 
TIPS  2.60    4.78    -4.85    38.16   

 
 
 
 
 
 
 

Note:  Period covered 2003:02 – 2009:05 



An Example of US Allocation 

 
 
 
 
 
 
 
 
 
 

EMVX or 
EMGX 



Other Countries 

• Common themes 
 

• Europe has similar qualitative results 
• Asia shows similar qualitative results to US 
• Latin America does poorly 

• Lack of available instruments 
• Hyperinflation 



An Example of Germany Allocation 
EMVX or 
EMGX 



Industry Practice in Japan 



Practice in Japan:  (GPIF) 

• Conservative 
• 75% bonds 
• 11% domestic equity 
• 9% international equity 
• 5% cash 
• Much lower return targets (2-

4%) than U.S. counterparts (7-
8%) 



Inflation versus Deflationary Periods 

 Use the Bai-Perron methodology (2003) to find 
structural breaks in the inflation series. 
 

 Duration exposure and volatility 
 

 Not excess real return, but just inflation protected 

  Avg. Inflation (y/y)
1901:01 1916:07 2.23
1916:08 1920:10 16.42
1920:11 1922:09 -8.48
1922:10 1930:08 0.09
1930:09 1933:05 -9.11
1933:06 1941:04 1.05
1941:05 1946:05 5.25
1946:06 1948:07 12.8
1948:08 1973:04 2.43
1973:05 1982:06 9.12
1982:07 2009:05 3.11



Inflation versus Deflationary Periods 

 The optimal portfolios 
 

 Duration exposure and volatility 
 

 Not excess real return, but just inflation protected 

Inflationary Periods Stock Oil Silver Gold Wheat 1MonthCDREIT EE Equity Tbill World Equity World Bon
1916:08 1920:10 16.57% 63.33% 20.10% 0 0 0 0 0 0 0 0
1946:06 1948:07 0 0 18.21 18.02 63.77 0 0 0 0 0 0
1973:05 1982:06 0 9.28 0 0 0 61.72 17.57 10.54 0 0 0

Deflationary Periods
1920:11 1922:09 0 22.66 16.78 0 0 0 0 0 60.56 0 0
1930:09 1933:05 0 23.11 0 0 0 0 0 0 32.09 7.14 37.66

 



Conclusions 

• Domestic equities surprisingly low 
• Bills, CDs, and bonds play larger role for limited 
range of real returns. 

• Emerging markets play a role.  Great place to use 
the Russell ETFs (EMVX and EMGX). 

• Inflation-protected bonds not as important as 
thought 
 
 



Conclusions 

• Papers available. 
 
http://pages.pomona.edu/~lbc04747/ 
 
 
 

http://pages.pomona.edu/~lbc04747/�
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