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Executive summary. This paper addresses three related questions:
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future

 

Executive Summary continued



Introduction

Figure 1

Reserve attempts to stimulate other segments  

Another probable influence is increasing concern 
among bond investors that mounting government 

 

Figure 2

*This is the formula for forward rates employed on the Bloomberg website:

f = [(FV-1) / (d2-d1)] * 360

where:
f = forward rate (simple interest, ACT/360)
d1 = number of days from the settlement date to the start date of the forward period
d2 = number of days from the settlement date to the end date of the forward period
FV = future value. The formula is: (1 + [(r2*d2)/360]) / (1 + [(r1*d1)/360])

where:
r1 = the spot rate for d1 days (simple interest)
r2 = the spot rate for d2 days (simple interest)
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A note on the charts

Important notes about risk

 

An investment in a money market fund is not insured or guaranteed by the Federal Deposit Insurance 
Corporation or any other government agency. Although a money market fund seeks to preserve the value  
of your investment at $1 per share, it is possible to lose money by investing in such a fund.
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Monthly bond fund and ETF cash flows, January 2009–January 2010

Morningstar monthly municipal, government, and investment-grade fund and ETF cash flows

Figure 1.

Note: Short-term funds and ETFs include the following Morningstar categories: Muni Single State Short, Muni National Short, Short Government, 
and Short-Term Bond. Intermediate- and long-term funds and ETFs include the following Morningstar categories: Muni California Intermediate/Short, 
Muni Massachusetts, Muni Minnesota, Muni National Intermediate, Muni New Jersey, Muni New York Intermediate/Short, Muni Ohio, Muni Pennsylvania, 
Muni Single State Intermediate, Muni New York Long, Muni California Long, Muni National Long, Muni Single State Long, Intermediate Government, Long 
Government, Intermediate-Term Bond, and Long-Term Bond.

Sources: Morningstar and Vanguard.
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A source of consternation

The current, historical average, and implied future yield on the 10-year Treasury bond

Figure 2.

Note: Calculations are based on data available as of March 29, 2010.

Sources: Bloomberg, Federal Reserve, and Global Financial Data.
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the event that both
 

In light of these uncertainties, it’s natural for bond 

 

How might interest rates evolve in the  
years ahead?

Figure 3

forward rates

regardless of their maturity

1 For a more detailed and technical discussion of forward rates and yield-curve dynamics, see Ilmanen (1996) and Davis and Aliaga-Díaz (2007).
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The implied evolution of the U.S. Treasury yield curve—a bear flattening

Spot curve as of February 28, 2010, and selected forward curves

Figure 3.

Source: Bloomberg.

2010

The Fed is expected to flatten 
the yield curve by (A) raising 
short-term rates and (B) anchoring 
long-term inflation expectations.
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As illustrated in Figure 4, this flattening of the  

others have argued that the conundrum episode 

Are the market’s current expectations 
reasonable?

have 

is No, not necessarily

Figure 5

federal debt levels has been zero

across countries

for the general absence of a close association 

perception of future

6  
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The yield curve tends to flatten when the Fed sufficiently tightens policy

Various constant-maturity Treasury yields since January 1989

Figure 4.

Sources: Federal Reserve and National Bureau of Economic Research.
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Bond yields decline in 1995; 
the Fed’s prior-year tightening 
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Sources: Vanguard calculations based on annual data from Global Financial Data, the Federal Reserve Board, the U.S. Census Bureau, and the U.S. Bureau 
of Labor Statistics.

World War II: Massive
 war-related debt is funded

 largely through higher
 domestic savings

Late 1970s/
early 1980s: 
Inflation 
expectations 
become 
unanchored

Gross U.S. government debt/GDP ratio (left axis) 10-year U.S. Treasury yield (right axis)
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What explains the current level of yields? 
Deconstructing the yield curve

To better understand both the current level of long 

These include:

 

structural deficit2

2 The model focuses on the structural budget deficit as calculated by the Congressional Budget Office. The structural deficit measures the financing  
needs the government faces using the assumption that the economy is permanently at full employment. While in theory any deficit financing should  
depress bond prices and increase bond yields, periods of rising deficits usually coincide with periods of economic weakness and loose monetary policy,  
both of which tend to decrease yields. Thus, the correlation between regular budget deficits and interest rates can be misleading, as it does not factor  
in the stance of monetary policy.

8  

Decomposing the 10-year Treasury yield

Average decomposition in percentage points by decade and in 2009

Figure 6.

Note: The 10-year yield decomposition is based on the coefficients for the variables listed above that were estimated from a multivariate regression on quarterly 
data, imposing a long-run co-integrated relationship among long-run inflation expectations, the 10-year Treasury yield, and the federal funds rate. For details of 
a similar methodology used by the Federal Reserve, see Warnock and Warnock (2009). To minimize potential reverse-causality bias in the response of domestic 
Treasury purchases to changes in interest rates, we have implemented a two-stage least squares (2SLS) estimator that uses the U.S. household savings rate and 
lags of the other independent variables as instruments. 

Sources: Vanguard calculations based on data from the Congressional Budget Office, the Federal Reserve, the Federal Reserve Bank of Philadelphia, the 
U.S. Bureau of Labor Statistics, and the U.S. Census Bureau.
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Our statistical decomposition is based on a  
 

Figure 6 presents the 

higher domestic savings rate

influence that a higher domestic savings rate can 

and fiscal policies in maintaining 

3

Bond market expectations seem reasonable, 
but they are often wrong

more light on the factors influencing the current 

a basis for assessing the future economic scenario 

 
 

structural deficit through an elevated savings rate 
 

3 See Vanguard white papers by Davis (2007) and Davis and Cleborne (2009) for additional comments on the importance of—and future risks to—U.S. 
inflation expectations.

 9



10  

Actual federal funds target rate versus market expectationsFigure 7.

Sources: Monthly Federal Reserve and Bloomberg data for the federal funds futures market since January 2000.
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Actual 10-year Treasury yield versus implied forward rateFigure 8.

Sources: Monthly data since January 1971 provided by Bloomberg, the Federal Reserve, and Vanguard.

10
-y

ea
r T

re
as

ur
y 

yi
el

d 
(%

)

0

2

4

6

8

10

12

14

16

18%

Dec.
1971

Dec.
1976

Dec.
1981

Dec.
1986

Dec.
1991

Dec.
1996

Dec.
2001

Dec.
2011

Dec.
2006



 

 This  
Figure 7  

Figure 8

 
 

Implied bond index performance under 
various future interest rate scenarios

Figure 9 hypothetical future 

 

These simulations have several important 

the scenarios that produce the highest 
short-run returns would be expected to produce 
the lowest long-run returns

Indeed, the scenario that is perhaps the most 

 
 

4 For a more detailed and technical discussion of interest rate predictability, again please see Ilmanen (1996) and Davis and Aliaga-Díaz (2007), as well as  
the citations therein.
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Implied Treasury and corporate bond returns under alternative scenariosFigure 9.

Barclays Capital Treasury and Credit Index benchmarks

 
 

Scenario 1: Treasury forward yield curve is realized

Scenario 2: Federal Reserve on hold for longer  
than expected

Scenario 3: “Preemptive” Federal Reserve is more  
aggressive than expected

Scenario 4: Double-dip scenario in 2011; Japan-type 
economic stagnation thereafter

Scenario 5: Fiscal and inflation concerns accelerate 
dramatically; all rates rise

Sources: Barclays Capital, Bloomberg, Federal Reserve, and Vanguard.

IMPORTANT NOTES: These hypothetical data do not represent the 
returns on any particular investment. The projections or other information 
generated by Vanguard Capital Markets Model® simulations regarding 
the likelihood of various investment outcomes are hypothetical in nature, 
do not reflect actual investment results, and are not guarantees of future 
results. Results from the model may vary with each use and over time.

Description of investment simulation tool: The Vanguard Capital Markets 
Model (VCMM) is a proprietary financial simulation tool. Part of the tool is 
a dynamic module that employs vector autoregressive methods to simulate 
forward-looking return distributions on a wide array of broad asset classes, 
including stocks, taxable bonds, and cash. For the VCMM simulations in 
Figure 9, we used market data available through February 28, 2010, for the 
Treasury spot yield curves. The VCMM then created projections based on 
historical relationships of past realizations among the interactions of several 
macroeconomic and financial variables, including the expectations for future 
conditions reflected in the U.S. term structure of interest rates. The projections 

were applied to the following Barclays Capital U.S. bond indexes: 1–5 Year 
Treasury Index, 1–5 Year Credit Index, 5–10 Year Treasury Index, and 5–10  
Year Credit Index. Importantly, taxes are not factored into the analysis.

Limitations: The projections are based on a statistical analysis of  
February 2010 yield curves in the context of relationships observed in  
historical data for both yields and index returns, among other factors. Future 
returns may behave differently from the historical patterns captured in the 
distribution of returns generated by the VCMM. It is important to note that  
our model may be underestimating extreme scenarios that were unobserved  
in the historical data on which the model is based.  

Scenario details: For simplicity, the return calculations were based only  
on yield changes at 12-month intervals. Specifically, the formula for the  
implied hypothetical return = Starting Yield - (Starting Duration * (Ending  
Yield – Starting Yield)), where Duration = ((1– (1+Yield)^(-Maturity))/ 
(1 – (1+Yield)^(–1))). The index maturities used to calculate future index 
durations were chosen based on the closest available constant-maturity 
Treasury yield as follows: the 3-year Treasury constant-maturity yield for  
the Barclays 1–5 Year Credit Index (3.1 years maturity), and the 7-year  
Treasury constant-maturity yield for the Barclays 5–10 Year Credit Index  
(7.7 years maturity). 

Details on Scenario 1: The 3-year and 7-year Treasury yields rise at a pace 
similar to that currently implied by the forward curve. Of course, the simulated 
interest rate paths in this scenario possess more year-to-year volatility than that 
implied by the forward curve. As a result, the expected returns of the Barclays 
1–5 Year Treasury Index and the Barclays 5–10 Year Treasury Index are similar 
over the intermediate and long run. Overall, this scenario ranks in the 30%–40% 
percentile of the VCMM projected average return distribution at a one-year 
horizon, and ranks near the median 50% percentile of the return distribution on  
a 10-year investment horizon.

Details on Scenario 2: The 3-year and 7-year Treasury yields rise less than 
currently implied by the forward curve through 2012 as the Federal Reserve 
raises short-term rates less than is currently expected. However, Treasury  
yields rise more quickly over the intermediate term as inflation expectations 
rise. Over the entire simulation horizon, the averages for the 3-year and 7-year 
Treasury yields are slightly below the average annual yields reflected in the 
current forward curve given the delayed monetary-policy response. Overall,  
this scenario ranks in the 75%–85% percentile of the VCMM projected average 
return distribution at a one-year horizon, and ranks in the 55%–65% percentile  
of the return distribution on a 10-year investment horizon.

Details on Scenario 3: The 3-year and 7-year Treasury yields both rise more 
quickly than they do under the current market forward curve, with the Treasury 
yield curve almost inverting in 2011 based on the unexpectedly aggressive 
actions of the Federal Reserve. Over the entire simulation horizon, however,  
the averages for the 3-year and 7-year Treasury yields are very similar to the 
average annual yields reflected in the current forward curve. Overall, this 
scenario ranks in the 15%–25% percentile of the VCMM projected average 
return distribution at a one-year horizon, and ranks in the 55%–65% percentile 
of the return distribution on a 10-year investment horizon.

Details on Scenario 4: The 3-year and 7-year Treasury yields both decline 
in 2011 as the economy falls back into recession. Throughout the simulation 
horizon, Treasury rates remain below those implied by the current forward 
curve as both economic growth and inflation expectations remain below current 
market expectations. For a time, corporate bonds underperform Treasury bonds 
as credit spreads widen during the double-dip recession. Overall, this scenario 
ranks in the 70%–80% percentile of the VCMM projected average return 
distribution at a one-year horizon, and ranks in the 30%–40% percentile of  
the return distribution on a ten-year investment horizon.

Details on Scenario 5: The 3-year and 7-year Treasury yields both rise more 
dramatically than they do under the current market forward curve. The 3-year 
yield rises as high as the 7-year yield by 2015, with the slope of the Treasury 
yield curve between the 3-year and 7-year Treasury rates inverting for a time 
as the Federal Reserve attempts to stabilize long-term inflation expectations 
through more restrictive short-term rates. For a time, corporate bonds under-
perform Treasury bonds as credit spreads widen during the crisis. Overall, this 
scenario ranks in the bottom 10% percentile of the VCMM projected average 
return distribution at a one-year horizon, and ranks in the 75%–85% percentile  
of the return distribution on a 10-year investment horizon.

Note: The performance of an index is not an exact representation of any 
particular investment, as you cannot invest directly in an index.



Implications for portfolio construction

 

 

greater 
 

As illustrated in Figure 10, the performance of 

regardless of the 
future direction of interest rates
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U.S. taxable bond market returns, 2003–2009

Annual total returns for Barclays Capital benchmarks

Figure 10.

Note: Past performance is no guarantee of future returns. The performance of an index is not an exact representation of any particular investment, as you cannot 
invest directly in an index.

Source: Barclays Capital.

Broad-market benchmark: A more broadly diversified 
portfolio (more securities, exposure to a wide array of 
risk premiums) that fluctuates less over time
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outcome given the period’s secular rise in interest 
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Bond investing in the 1970s and early 1980s

Growth of a $1 million investment in the Barclay’s Capital U.S. Aggregate Bond Index, 1976–1983

Figure 11.

Notes: For this example, we assume that an investor fully funds a $1 million investment in the Barclay’s Capital U.S. Aggregate Bond Index  Index on 
January 1, 1976. We do not account for any expenses or taxes. Interest-on-interest return is calculated as the remainder after subtracting both income and 
capital returns from the total return.

Past performance is no guarantee of future returns. The performance of an index is not an exact representation of any particular investment, as you cannot 
invest directly in an index.

Source: Vanguard calculations based on capital, income, and total return data reported by Barclay's Capital. 
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