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Inflation, defined as an erosion of money’s purchasing power, has been with us for as long 
as fiat money existed. Truly a global phenomenon, no country appears to escape its grip. 
In Figure 1, we display a long history of price index levels for the U.S., U.K, and Switzerland 
since the year 1700. Prior to the year 1900, the indexes largely moved sideways, though 
with a substantial amount of annual variation mostly due to currency sensitivity based 
on the price of precious metals. In the early 1900s, an upward trend started, albeit with 
the short interruption of a deflationary period in the 1930s. Since the end of the Great 
Depression, though, all three countries have experienced a steady upward trend in prices. 
Similar patterns exist in most other countries, as well.

In this paper, we focus on the U.S. for illustration purposes. Since 1950 alone, the purchasing 
power of a U.S. dollar has shrunk to about 12 cents. This amounts to an average annual 
inflation rate of about 3.4%, according to the U.S. Bureau of Labor Statistics, which 
measures the Consumer Price Index (CPI). The path of inflation has not been steady, 
though. Low and stable inflation between the 1950s and the early 1970s gave way to 
the high and volatile inflation in the 1970s and early 1980s. While inflation and inflation 
volatility were relatively subdued until the late 1990s, inflation volatility has picked up again 
in the 2000s. Evidence shows that more uncertainty about inflation lies ahead. 

In this paper we seek to establish three points: 
1. Due to hugely accommodative fiscal and monetary policy, the risk of unexpected 

inflation (UI) is on the rise over the medium term. 
2. For asset prices, it is important to focus on UI, defined as the difference between 

realized inflation and expected inflation for the same period. 
3. Both stocks and bonds suffer when UI is rising, while some other asset classes, such as 

commodities and commodity-sensitive equities, can help to alleviate this risk.

Finally, we introduce an innovative framework to evaluate the tradeoff among expected 
return, portfolio volatility, and UI risk. We call this framework SUPER, which stands 
for Surface of Unexpected inflation, Portfolio Expected-return and Risk. Through this 
framework, we will also examine ways to construct portfolios that can potentially be better 
shielded from inflation risk than a typical institutional portfolio.
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THE CASE FOR INFLATION IN THE MEDIUM TERM 
The current forecasts for inflation over the near term seem benign. Commercial forecasters 
predict headline CPI to be slightly above the 2% level over the next 12 months (Bloomberg, 
Survey of Professional Forecasters, Consensus Economics). The Mellon Capital model 
predicts inflation to be at 2.7%, slightly higher than many of the commercial forecasters. 
A recent poll Mellon Capital conducted found that a majority of professional investors, 
institutional clients, and consultants have little immediate concern about inflation. As 
shown in Figure 21 only 5% of the respondents are concerned about U.S. inflation in the next 
year and only 12% are concerned about global inflation over the same period. The picture 
changes, however, when we look beyond one year. 84% of respondents are concerned 
about U.S. inflation over the medium term of 2-5 years. The corresponding number for 
global inflation stands at 75%. 

What is the source of this concern? Inflation comes in various forms and shapes. Demand-
pull inflation may appear when growth rebounds and the economy gains strong footing. An 
economic expansion puts an upward pressure on resource prices.  Supply-push inflation 
usually occurs due to short-term imbalances in the supply and demand of raw materials, 
particularly energy and food. Then there is runaway inflation, which often has to do with 
unanchored inflation expectation. Since the 2008 financial crisis, both fiscal and monetary 
policies across the globe have been unprecedented in their accommodation and stimulus. 
The U.S. especially has been troubled by persistently high deficits since the onset of the 
financial crisis in 2008. One trillion dollars have been added to the federal government’s 
debt each year, for the past four years, which amounts to 10% of GDP, a peacetime 
record. The U.S. debt problem, absent fiscal constraint, is apparent in Figure 3. Without a 
reversal of fiscal policies, debt will rise to well over 200% of GDP over the next  decades. 
Congressional gridlock makes both spending cuts and tax hikes difficult, and some argue 
that inflation may be the path of least resistance to address the debt burden. After all, 

1    The survey was conducted between September 4, 2012 and September 14, 2012. 57 respondents 
submitted their opinions. 
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Figure 2: Mellon Capital Survey Result: When Do 
You Expect Inflation Risk to Become a Concern?

As of September 2012
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“inflation is taxation without legislation,” to use a quote from famous economist and Nobel 
Laureate Milton Friedman. Many investors thus have the legitimate concern that an inflation 
surprise may be on the horizon. 

While the fiscal deficit is fast rising, monetary policy has been extraordinarily 
accommodative. The policy rate has been at essentially zero percent for almost four years, 
and will likely stay there for the foreseeable future. Moreover, central banks have instituted 
large bond purchasing programs also known as quantitative easing, which results in a large 
expansion of the monetary base (Figure 4). Purchasing a significant amount of new Treasury 
bonds, however, is equivalent to the government printing money to finance deficits, widely 
believed to be a recipe for future inflation.

 In both the demand-pull and cost-push cases, inflation would likely manifest itself through 
the reaction, or lack thereof, to monetary policy. Specifically, inflation would occur in the 
demand-pull scenario if the central bank cannot cool down the economy enough with 
monetary policy alone to prevent an unexpected rise in prices. Likewise, in the case of a 
supply shock, a central bank may be hesitant to countervail the shock and put additional 
constraints on an already weakened economy, especially if the central bank has a dual 
mandate of price stability and full employment.2

In fact, one could argue that if a central bank were to lose credibility, even in the absence 
of any demand or supply shock, it would create a self-fulfilling inflation shock, triggered by, 
for example, the ever increasing debt levels in developed markets. Some commentators 
even argue that this should be a central bank’s objective; Paul Krugman, a New York 
Times columnist and Princeton economics professor, argues for “Credible Promises about 
‘Irresponsible’ Policy”, that is, the central bank should intentionally lose credibility, at least 
for a while to create inflation, which would, in his judgment, stimulate the economy. 

In the next section we explore why inflation matters for asset returns and what portion of 
inflation matters most for asset returns.

2 In fact, some of the academic research argues that central banks should not overreact to relative  
price changes, especially due to energy price shocks. Reference: Bernanke, Ben, Mark Gertler and Mark 
Watson, “Systematic monetary policy and the effects of oil price shocks.” Brookings Papers on Economic 
Activity, pp. 91-142. (1997) and Aoki, K.,“Optimal monetary policy responses to relative-price changes.” 
Journal of Monetary Economics 48, pp. 55-80. (2001).

Figure 3: Federal Debt as Percentage of GDP
December 31, 1940 — December 31, 2042

Data source: Congressional Budget Office (CBO)

Figure 4: M0 and M2 Money Supply as 
Percentage of GDP

January 2000 — July 2012

Data sources: Federal Reserve,  
U.S. Bureau of Economic Analysis,  

United States Department of the Treasury

0%

50%

100%

150%

200%

250%

300%

1940 1950 1960 1970 1979 1989 1999 2009 2019 2029 2039

%
 o

f G
D

P
Historical CBO Baseline CBO Current Policy Alternative

45%

55%

65%

75%

5%

10%

15%

20%

2000 2002 2004 2006 2008 2010 2012

%
 o

f G
D

P

%
 o

f G
D

P

M0 (left axis) M2 (right axis)



Unexpected Inflation Hedging: A 3D SUPER Approach

Confidential and Proprietary – Do Not Duplicate   
Copyright © 2012 Mellon Capital Management Corporation

4

UNEXPECTED INFLATION (UI) MATTERS
What is the impact of inflation on asset returns? We argue that the most important type of 
inflation impacting asset returns is the unexpected, or surprise inflation. Why? It is because 
asset prices have already incorporated expectations on growth, inflation, and earnings, etc. 
It is the surprise that moves the markets near term. We all know that earnings surprises 
matter for stock prices. So is the case with inflation surprises. High inflation may not be 
detrimental to bond returns if the expectations have already been incorporated into asset 
prices. Incidentally, some of the highest bond returns occurred in the early 1980s (April 
1982 to April 1983: +35%) when expected inflation was still high but realized inflation 
surprised on the downside when the Fed, under Paul Volcker, managed to get inflation under 
control. What matters for asset prices is the inflation above or below what was expected, 
i.e., the UI. 

Figure 5 shows together the realized inflation and inflation expectations for the same 
period.3  The difference, as shown in Figure 6, is what we consider the UI. As evident in 
Figure 6, UI can be substantial both on the upside and downside. For example, between the 
1970s and early 1980’s, there were substantial surprises on the upside, while UI during the 
following two decades was subdued. The past 10 years has seen UI on both the upside  
and downside.

In what follows we suggest that for asset returns, UI matters. In Figures 7 through 10 we 
show average real returns of selected assets during different regimes for expected inflation 
and unexpected inflation. 

3 Inflation forecasts are the 4 quarter forecast from the Survey of Professional Forecasters.
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Figure 5: Realized Inflation vs.  
Forecasted Inflation

December 31, 1970 — June 30, 2012

Data sources: DataStream, U.S. Bureau of Labor 
Statistics, Survey of Professional Forecasters  

Figure 6: Unexpected Inflation 
December 31, 1970 — June 30, 2012

Data sources: DataStream, U.S. Bureau of Labor 
Statistics, Survey of Professional Forecasters  

Figure 7: Expected Inflation vs.  
Real Stock/Bond Returns

December 31, 1970 — June 30, 2012

Equities: MSCI World Equity Index 
Bonds: Barclays Aggregate Bond Index 

Returns are adjusted for inflation. Monthly returns for  
period noted of equities/bonds are categorized into  
quartiles representing months with lower expected  

inflation (quartile 1) to higher expected inflation (quartile 4).

Data sources: DataStream, U.S. Bureau of Labor 
Statistics, Survey of Professional Forecasters, 

Barclays POINT/Global Family of Indices. ©2012 
Barclays Capital Inc. Used with permission
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The returns of the asset classes studied here - stocks, bonds, and commodities – do not 
appear to react to expected inflation with a clear pattern (Figures 7-8). High expected 
inflation is neither consistently supportive nor detrimental to these asset returns. Looking 
at returns in various UI regimes, however, we see a clear pattern (Figures 9-10). Stocks and 
bonds have a stark negative correlation with UI, i.e., their returns monotonically decrease as 
UI increases. In contrast, commodities have a consistently positive relation with UI.

In the next section we explore in more detail how various asset class returns respond to UI 
shocks.

HOW DO VARIOUS ASSET CLASSES REACT TO UNEXPECTED INFLATION?  

We examine the sensitivity of asset class returns to UI through a simple measure. The 
sensitivities, or UI betas, are shown in Figure 11. The betas are estimated using data between 
January 1970 until June 2012, or a sub-period thereof based on index availability.
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Figure 9: Unexpected Inflation vs.  
Real Stock/Bond Returns

December 31, 1970 — June 30, 2012

Equities: MSCI World Equity Index 
Bonds: Barclays Aggregate Bond Index 

Returns are adjusted for inflation. Monthly returns for period 
noted of equities/bonds are categorized into quartiles 
representing months with lower unexpected inflation  

(quartile 1) to higher unexpected inflation (quartile 4).

Data sources: DataStream, U.S. Bureau of Labor 
Statistics, Survey of Professional Forecasters, 

Barclays POINT/Global Family of Indices. ©2012 
Barclays Capital Inc. Used with permission

Figure 8: Expected Inflation vs.  
Real Commodity Futures Returns

December 31, 1970 — June 30, 2012

Commodities: Applicable S&P GSCITM Commodity Indices 
Returns are adjusted for inflation. Monthly returns for period 

noted of commodities shown are categorized into quartiles 
representing months with lower expected inflation  

(quartile 1) to higher expected inflation (quartile 4), 

Data sources: DataStream, U.S. Bureau of Labor 
Statistics, Survey of Professional Forecasters.

Figure 10: Unexpected Inflation vs. Real 
Commodity Futures Returns

December 31, 1970 — June 30, 2012

Commodities: Applicable S&P GSCITM Commodity Indices 
Returns are adjusted for inflation. Monthly returns for period 

noted of commodities shown are categorized into quartiles 
representing months with lower unexpected inflation  

(quartile 1) to higher unexpected inflation (quartile 4), 

Data sources: DataStream, U.S. Bureau of Labor 
Statistics, Survey of Professional Forecasters.
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Bonds
Nominal bonds, as shown by the Barclays Aggregate Index, have a large negative UI beta at 
around -2. Nominal bond returns typically react negatively to UI, when short-term interest 
rates rise and lift up the entire interest rate term structure. Through duration this effect is 
multiplied and incorporated into bond prices at longer maturities.

In contrast to nominal bonds, TIPS do have a very small positive UI beta. The work by Pu 
Shen4 suggests that the biases of inflation indices that TIPS link to may understate inflation 
to the detriment of investors.

Equities 
Global equities, as proxied by MSCI World, also have a negative UI beta. This might 
come as a surprise. While some believe that equities are an inflation hedge in the very 
long-term5, UI still negatively affects equities in the short term. While various rationales 
have been investigated in a rich body of literature, one plausible explanation is that due to 
countercyclical monetary policy, inflation adversely affects equity prices when financial 
markets price in the impact of tighter monetary policy and thus a cooling down of the 
economy.

That said, some of the equity sectors display significantly positive UI betas, particularly 
those related to resources, such as gold mining, and oil and gas. This is intuitive because 
earnings generated from these sectors are linked to commodity prices. Consequently, 
financial markets re-price the equity prices to reflect expectations about future commodity 
prices, explaining the large betas with respect to UI. Note REITs, which are backed by real 
assets, also have a positive, albeit smaller, beta. 

Commodities
All four major commodity sectors, energy, precious metals, industrial metals, and 
agriculture, have significantly positive UI betas.

4 Reference: Shen, Pu, “Features and Risks of Treasury Inflation Protection Securities”, Economic Review: 
Federal Researve Bank of Kansus City, Vol. 83, No. 1, pp. 23-38. (1998)

5 Reference: Ahmed, Salman, and Mirko Cardinale, “Does Inflation Matter for Equity Returns?” Journal of 
Asset Management, Vol. 6, No. 4, pp. 259–273. (2005); Mishkin, Frederic S.,  “Is the Fisher Effect for 
Real?” Journal of Monetary Economics, Vol. 30, No. 2, pp. 195–215. (1992).
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Figure 11: Estimated 12-Month  
Unexpected Inflation Beta*
As of September 30, 2012

Commodities listed (Agriculture, Precious Metals,  
Industrial Metals, Energy) are represented by the 

applicable S&P GSCITM Commodity Indices.  
The equity indices (Basic Resources, Oil & Gas,  

Gold Mining and World Mining) are all  
Datastream Total Return Equity indices.

Data sources: DataStream, U.S. Bureau of Labor 
Statistics, Survey of Professional Forecasters, 

Datastream, Barclays POINT/Global  
Family of Indices; betas are computed using Mellon 

Capital’s proprietary model. 

*THIS CHART REFLECTS A HYPOTHETICAL PORTFOLIO AND ACCORDINGLY, HAS CERTAIN INHERENT 
LIMITATIONS. UNLIKE THE RESULTS SHOWN FOR AN ACTUAL PERFORMANCE RECORD, ANY SIMULATED 
OR HYPOTHETICAL RESULTS DO NOT REPRESENT ACTUAL TRADING. ALSO, BECAUSE TRADES HAVE 
NOT ACTUALLY BEEN EXECUTED, SIMULATED RESULTS MAY HAVE UNDER- OR OVER-COMPENSATED 
FOR THE IMPACT, IF ANY, OF CERTAIN FACTORS, SUCH AS LACK OF LIQUIDITY. SIMULATED OR 
HYPOTHETICAL TRADING PROGRAMS IN GENERAL ARE ALSO SUBJECT TO THE FACT THAT THEY 
ARE DESIGNED WITH THE BENEFIT OF HINDSIGHT. NO REPRESENTATION IS BEING MADE THAT ANY 
ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THOSE BEING SHOWN. 
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Why do commodities have such large betas? Many commodities have direct or indirect 
linkages to the CPI basket. Crude oil is used to make gasoline and heating oil; agricultural 
products are consumed as food; and industrial metals are used in consumer goods such 
as cars. We find that consumer prices move less than one for one vis-à-vis the related 
commodity prices. One reason is that, for example, retail gasoline prices include not just  
the price for crude oil but also a margin for turning crude into gasoline (crack spread), 
a retail margin, and taxes. Since the latter components are relatively insensitive to the 
changein the oil price, when the oil price does move by 10%, the gasoline prices would move 
by less than 10%.

The second and the most important reason lies in the different degrees of “stickiness” 
of commodity prices and prices for goods and services in the consumption basket. 
Commodities are traded in liquid futures markets - they respond to changes in economic 
conditions and expectations constantly. But consumers do not buy their food and energy 
at the Chicago Mercantile Exchange. Consumer goods are much further down in the 
production chain. What’s more, the Bureau of Labor Statistics measures CPI in markets for 
goods and services whose prices are adjusted less frequently. Economists call this “price 
rigidities.”6  Due to the variation in price rigidities, fluctuations in CPI tend to be rather 
concentrated in the food and energy sectors where prices tend to adjust more frequently.7 
Despite their relatively low share in the overall consumption basket, 15% for food and 
7% for energy, these two components are responsible a large portion of CPI fluctuations. 
Between 1970 and 2012, food and energy caused about 66% of the month-over-month 
variance in inflation and 52% of year-over-year variance in inflation. We present more of our 
empirical findings on the lead/lag relationship between commodity and consumer prices in 
the Appendix.

We argue, therefore, that since there is an inherent delay in consumer prices, commodities 
have the ability to “front-run” consumer price changes. Because commodities are traded in 
liquid markets with rational participants, the magnitude of price movements in commodities 
is much larger than in the overall CPI consumption basket. This front-running, combined 
with the built-in multipliers as in the case of gasoline, generates the large UI beta estimates 
we found above. This implies that until futures markets for heart transplants, haircuts, 
restaurant meals, and many other goods and services emerge that can instantaneously 
incorporate price changes, commodities are likely to remain the prime asset class to provide 
protection against UI.

Private Investments
So far we have discussed publicly traded asset classes and instruments. This is not to say 
private investments are not decent inflation hedges. For example, infrastructure and real 
estate8 tend to have nontrivial positive UI betas, which would be desirable when inflation 
surprises on the upside. Practically though, since these are illiquid investment vehicles, they 
will unlikely provide effective inflation hedging in a timely manner. So whether you should 
consider private investment as part of the UI hedging tool kit depends on your objectives 
and constraints. If liquidity and transparency are important to your portfolio objectives, 
publicly traded vehicles, such as commodity futures and physical equities, would be 
desirable choices. 

6 Lags in price setting of consumer goods could be due to an actual cost to changing prices because, for 
example, restaurants have to print new menus to change prices, which is what economics textbooks call 
“menu costs”. But the rigidity can also be inherent in contractual agreements, such as a rental agreement 
where the rental rate is fixed for a set period, usually a year. Other items with price rigidity are medical 
services where prices are set between providers and health insurance companies for extended periods.

7 The degree of rigidity obviously depends on the particular good or service. Two economists, (reference: 
Bils, Mark and Peter J. Klenow, “Some Evidence on the Importance of Sticky Prices,” Journal of Political 
Economy, October 2004, 112, 947-985. (2004)), measure the rigidity by consumer expenditure category 
and find that for the most part, especially outside the volatile food and energy categories, prices adjust 
from once every few months to about once a year.

8 The estimate for the National Council of Real Estate Investment Fiduciaries (NCREIF) was constructed 
utilizing quarterly data, while all the other estimates were based on monthly data.

 Since there is an inherent 

delay in consumer prices, 

commodities have the ability 

to “front-run” consumer price 

changes. 
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WHAT DOES THIS MEAN FOR INVESTORS?

Tradeoffs 
Since both equities and bonds have negative UI betas, a portfolio comprised mainly of 
equities and bonds can get hurt when UI rises. If an investor is concerned about UI risk, why 
not move the bulk of the portfolio into assets with high UI betas? Unfortunately, there is a 
tradeoff. In Figure 12 we show the expected real return and UI risk, measured as the UI beta 
(with axis inverted). The expected returns are derived from Mellon Capital’s models. As 
shown, starting with a sample institutional portfolio which has a negative UI beta, to reduce 
UI risk, one must move southwest on the diagram, to where some of the commodity sectors 
reside. It means that in exchange for inflation protection, investors would have to give up 
expected returns. 

Efficient Frontier Surface (SUPER)
We are all familiar with the tradeoff between expected return and portfolio volatility. 
Modern portfolio theory states that the optimal tradeoffs between the two are represented 
on the efficient frontier. With UI risk in mind, are these efficient frontiers still efficient?

To study the tradeoff among expected return, portfolio volatility, and UI risk in more detail 
and in a portfolio context, we introduce an innovative framework by expanding the two-
dimensional efficient frontier to a three-dimensional efficient frontier surface in order to 
account for UI risk.

Figure 13 plots a traditional efficient frontier measuring portfolio volatility on the horizontal 
axis and expected return on the vertical axis. Analytically we derive this curve by solving 
a simple quadratic optimization problem, minimizing the portfolio risk subject to a target 
expected return. For each portfolio along the efficient frontier we can compute the portfolio 
UI beta measured as the portfolio weighted average of the asset class betas. Figure 14 
expands the two-dimensional space to include this inflation risk as a third dimension, 
measured as the inverse of the portfolio UI beta. In this illustration, it is apparent that the UI 
beta along the frontier is rather negative. This indicates a high level of risk to UI.
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UI Trade-Off of Hypothetical* Portfolio

As of September 30, 2012 

Expected returns are adjusted for inflation. This 
is presented for illustrative purposes only. The 

commodities shown (Energy, Industrial Metals, 
Agriculture, Precious Metals) are represented by 

the applicable S&P GSCITM Commodity Indices, and 
Cash is represented by 4 week t-bills.

Data sources: DataStream, Mellon Capital, Barclays 
POINT/Global Family of Indices. ©2012 Barclays 

Capital Inc. Used with permission.  

Unexpected Inflation Risk (Beta)

*THIS CHART REFLECTS A HYPOTHETICAL PORTFOLIO AND ACCORDINGLY, HAS CERTAIN INHERENT 
LIMITATIONS. UNLIKE THE RESULTS SHOWN FOR AN ACTUAL PERFORMANCE RECORD, ANY SIMULATED 
OR HYPOTHETICAL RESULTS DO NOT REPRESENT ACTUAL TRADING. ALSO, BECAUSE TRADES HAVE 
NOT ACTUALLY BEEN EXECUTED, SIMULATED RESULTS MAY HAVE UNDER- OR OVER-COMPENSATED 
FOR THE IMPACT, IF ANY, OF CERTAIN FACTORS, SUCH AS LACK OF LIQUIDITY. SIMULATED OR 
HYPOTHETICAL TRADING PROGRAMS IN GENERAL ARE ALSO SUBJECT TO THE FACT THAT THEY 
ARE DESIGNED WITH THE BENEFIT OF HINDSIGHT. NO REPRESENTATION IS BEING MADE THAT ANY 
ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THOSE BEING SHOWN. 
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What if an investor prefers less UI risk? For each level of UI beta target we draw a new 
efficient frontier. We achieve this by solving the same efficient frontier optimization problem 
as above but with an additional constraint on the portfolio UI beta. Filling in a whole 
spectrum of lines we generate a surface of efficient frontiers, as displayed in Figure 15, 
which we call SUPER (Surface of Unexpected inflation, Portfolio Expected-return and Risk).  
The coloring of the surface measures the value of the expected return, from blue (low) to 
red (high).

Figure 14: Hypothetical* Illustration: Adding a 
Third Dimension (Unexpected Inflation Risk)

Expected returns are adjusted for inflation. This is 
presented for illustrative purposes only.

Data source: Mellon Capital
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Figure 13: Hypothetical* Illustration: Typical Risk 
vs. Return Tradeoff Efficient Frontier

Expected returns are adjusted for inflation. This is 
presented for illustrative purposes only.

Data source: Mellon Capital
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*THESE CHARTS REFLECT A HYPOTHETICAL PORTFOLIO AND ACCORDINGLY, HAS CERTAIN INHERENT 
LIMITATIONS. UNLIKE THE RESULTS SHOWN FOR AN ACTUAL PERFORMANCE RECORD, ANY SIMULATED 
OR HYPOTHETICAL RESULTS DO NOT REPRESENT ACTUAL TRADING. ALSO, BECAUSE TRADES HAVE 
NOT ACTUALLY BEEN EXECUTED, SIMULATED RESULTS MAY HAVE UNDER- OR OVER-COMPENSATED 
FOR THE IMPACT, IF ANY, OF CERTAIN FACTORS, SUCH AS LACK OF LIQUIDITY. SIMULATED OR 
HYPOTHETICAL TRADING PROGRAMS IN GENERAL ARE ALSO SUBJECT TO THE FACT THAT THEY 
ARE DESIGNED WITH THE BENEFIT OF HINDSIGHT. NO REPRESENTATION IS BEING MADE THAT ANY 
ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THOSE BEING SHOWN. 



Unexpected Inflation Hedging: A 3D SUPER Approach

Confidential and Proprietary – Do Not Duplicate   
Copyright © 2012 Mellon Capital Management Corporation

10

The efficient frontier surface details the three-way tradeoff between expected returns and 
two types of risk, overall portfolio volatility and UI risk. As with the two-dimensional version, 
expected return and portfolio risk are positively related, meaning that an investor can 
achieve a higher expected return for taking on more portfolio risk. What’s new here is the 
inherent tradeoff between expected return and UI risk. Less inflation risk (higher UI beta) 
entails lower expected return. We have seen this tradeoff in Figure 12. What is true at the 
individual asset level holds true in the portfolio context.

Figure 16: Hypothetical* Illustration: 
Slice Through Efficient Frontier Surface  

at 10% Volatility Target 

This is presented for  
illustrative purposes only.

Data source: Mellon Capital
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Figure 15: Hypothitical* Illustation: 
Efficient Frontier Surface

Expected returns are adjusted for inflation. This is 
presented for illustrative purposes only.
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OR HYPOTHETICAL RESULTS DO NOT REPRESENT ACTUAL TRADING. ALSO, BECAUSE TRADES HAVE 
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FOR THE IMPACT, IF ANY, OF CERTAIN FACTORS, SUCH AS LACK OF LIQUIDITY. SIMULATED OR 
HYPOTHETICAL TRADING PROGRAMS IN GENERAL ARE ALSO SUBJECT TO THE FACT THAT THEY 
ARE DESIGNED WITH THE BENEFIT OF HINDSIGHT. NO REPRESENTATION IS BEING MADE THAT ANY 
ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THOSE BEING SHOWN. 
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Unexpected Inflation Efficient Frontier
To further understand the tradeoff between expected return and UI risk, we first specify a 
portfolio volatility target, say 10%, which amounts to slicing through the efficient frontier 
surface at portfolio volatility of 10%. This generates an efficient frontier again, something 
we refer to as the UI efficient frontier (Figure 16). Bringing this curve into two dimensions 
generates the familiar risk and return tradeoff in an efficient frontier. Only this time the 
risk refers to UI risk (Figure 17). This efficient frontier details the inherent tradeoff between 
UI risk and expected return. An investor who likes to take on less UI risk has to sacrifice 
expected return. 

While this return /UI risk tradeoff is common in a portfolio with passive investment 
vehicles, it can be overcome through some of the innovative programs, in the form of 
commodity allocation, equity sector restructuring or self-financing overlay at the plan level. 
As a results of these programs, the UI efficient frontier will be pushed upward and outward, 
as illustrated in Figure 18, such that the unexpected inflation protection does not have to 
come with a cost of reduced expected return. In the next paper, we will introduce these 
exciting programs.
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Figure 17: Hypothetical* Illustration: 
Unexpected Inflation Risk vs. Expected Return

Expected returns are adjusted for inflation. This is 
presented for illustrative purposes only.
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Figure 18: Hypothetical* Illustration: How to 
Improve the Return and Inflation  

Hedging Trade-Off

Expected returns are adjusted for inflation. This is 
presented for illustrative purposes only.

Data source: Mellon Capital
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HYPOTHETICAL TRADING PROGRAMS IN GENERAL ARE ALSO SUBJECT TO THE FACT THAT THEY 
ARE DESIGNED WITH THE BENEFIT OF HINDSIGHT. NO REPRESENTATION IS BEING MADE THAT ANY 
ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THOSE BEING SHOWN. 
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CONCLUSION
Mounting debt burdens in developed nations, especially the U.S., combined with easy 
monetary policy could cause unexpectedly high inflation in the medium term. The 
experience from the past indicates that unexpected inflation (UI) is detrimental to both 
equity and nominal bond returns. We measure the sensitivity of UI on asset returns through 
the UI beta. In contrast to stocks and bonds, commodities, and commodity-sensitive 
equities have historically shown positive and sizeable UI betas. More than just an empirical 
artifact, these high betas are the effect of price rigidities in the macroeconomy, which have 
been well documented in the economics and finance literature.

In addressing the UI risk, an investor likely faces a tradeoff between expected returns and 
inflation protection. Specifically, assets with high UI betas, energy and precious metals for 
instance, that are capable of hedging some of a portfolio’s UI risk, also have lower expected 
returns. We show that this tradeoff is present not just on the individual asset level, but, 
more importantly, also on the portfolio level. To this end, we developed an innovative 
methodology to evaluate the tradeoffs among expected return, portfolio volatility, and UI 
risk. Specifically, we first characterized the three-dimensional efficient frontier surface 
as the optimal tradeoff among the three aspects. Our next step is to examine some of 
the solutions which can help to alleviate this tradeoff, i.e., by seeking to improve the UI 
protection and to mitigate the giving up of expected returns.

Appendix: Supplemental Empirical Results
We found that even the CPI energy component, largely driven by gasoline and natural gas, 
lags the crude oil, wholesale gasoline, and natural gas futures price changes by about one 
month. For example, the monthly changes in the CPI energy prices have only a moderate 
correlation with the GSCI Energy Index (correlation 0.20, with a 95% confidence interval 
of 0.11 to 0.28). In contrast, changes in the CPI energy correlate significantly more with 
the previous month’s GSCI return (correlation 0.55, confidence interval 0.45 to 0.58). 
Thus, even the portion of the CPI that contains the ostensibly most flexible prices has an 
inherent lag to commodity prices. As economists have pointed out, one reason can be that 
price rigidities exist even for retail gasoline9, particularly when crude oil prices decline10. 
Similar results are true for food inflation, correlating mostly with past, not contemporaneous 
agricultural commodity future price changes.

To further investigate to what degree price changes appear in the CPI with a lag, we ran a 
regression model of the monthly surprises of the CPI energy and CPI food components on 
the GSCI Energy and Agriculture subindex changes.11 We use both contemporaneous and 
lagged monthly changes in the commodity indexes. The results are in the table below.
What is apparent in the table is that the contemporaneous change in the corresponding 
GSCI index alone explains very little in the CPI price movements. The R2 in columns 1 and 4 
is extremely low. For food inflation, the GSCI Agriculture change has a positive slope, though 
not significant. Adding a one month lagged GSCI change (column 2 and 5) significantly 
improves the regression fit and also produces highly significant slope coefficients on those 
lagged regressors. In other words, the GSCI changes from the previous, not the current, 
month explain a large share in CPI price fluctuations. Even the commodity price change 
lagged by two months still has explanatory power on CPI changes in the current month, see 
columns 3 and 6. The fit in the energy price inflation model is measured with an R2 of about 
0.3. The fit is a bit less impressive for food inflation, with an R2 of about 0.10.

9 Reference: Borenstein, Severin and Andrea Shepard, “Sticky prices, inventories, and market power in 
wholesale gasoline markets”. RAND Journal of Economics, Vol. 33, No. 1, Spring 2002: pp. 116–139. 
(2002)

10 Reference: Deltas, George, “Retail Gasoline Price Dynamics and Local Market Power”, Working Paper, 
University of Illinois, Urbana-Champaign. (2004)

11 We define the monthly surprise as the realized monthly inflation number minus one twelfth of the CPI 
headline inflation forecast that was in place at the beginning of that month. Since most of the variation 
comes from the monthly fluctuations, not the variation in the forecast, results look practically identical if we 
take the monthly inflation numbers without adjusting for the expectations.

In addressing the unexpected 

inflation risk, an investor likely 

faces a tradeoff between 

expected returns and inflation 

protection. 
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1 2 3 4 5 6
CPI-Energy (t) CPI-Energy (t) CPI-Energy (t) CPI-Food (t) CPI-Food (t) CPI-Food (t)

intercept 0.001 0.000 0.000 0.000 0.000 0.000
GSCI-Energy (t) 0.059 0.036 0.038
GSCI-Energy (t-1) 0.147 0.140
GSCI-Energy (t-2) 0.040
GSCI-Food (t) 0.003 0.001 0.000
GSCI-Food (t-1) 0.029 0.028
GSCI-Food (t-2) 0.020
intercept 0.907 0.139 -0.122 10.620 0.780 0.604
GSCI-Energy (t) 4.560 3.244 3.446
GSCI-Energy (t-1) 13.049 12.478
GSCI-Energy (t-2) 3.563
GSCI-Food (t) 0.674 0.194 -0.028
GSCI-Food (t-1) 6.640 6.482
GSCI-Food (t-2) 4.514
R2 0.040 0.285 0.303 0.001 0.082 0.119
Adjusted R2 0.038 0.282 0.299 -0.001 0.079 0.113Fi
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Figure 19: Regression Results
 January 1970 to June 2012

Monthly changes of CPI Energy and Food vs. 
monthly changes in the corresponding  

S&P GSCITM Index at different lags. 

Data sources: Thompson Reuters, Bureau of Labor 
Statistics and Mellon Capital
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