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TIPS Analysis and Investment Recommendation 
Kevin Stoll 

 

Executive Summary 

In the current environment, TIPS provide an attractive investment opportunity relative to 

comparable maturity Treasuries and are appropriate for both short-term (overnight to 5-

year) and long-term (5-year to 30-year) accounts.  TIPS provide significant portfolio 

benefits and warrant significant target weights within portfolios.  
 

My analysis includes: 

• The development of an attribution model 

• A seasonality analysis of the CPI-NSA 

• Breakeven inflation rates for all outstanding issues 

• A TIPS forecasting model 

• Investigation of liquidity and volatility of the TIPS market 

• An analysis of TIPS fit within a greater portfolio 
 

I also discuss: 

• Implications of the introduction of CPI futures contracts 

• Scenario Analysis and TIPS’ exposure to Federal Reserve decisions 

• The tax treatment of TIPS and how it relates to real yield levels 

• The outlook for inflation in the near and long-term 
 

The rationale for TIPS investment in the current environment includes: 

• The ability to take advantage of large horizon premiums with limited duration risk 

• Portfolio benefits due to low correlation with other asset types 

• Relatively high real yields on a historical basis 
 

Investments in TIPS include the following risks: 

• The uncertainty of interest rate risk in different environments 

• Potential downside from Federal Reserve decisions 

• Possible decrease in inflation risk premium due to the introduction of CPI futures 
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TIPS Overview 
Treasury Inflation Protected Securities (TIPS) are U.S. government notes 

designed to guarantee the real yield of a bond if held to maturity by indexing the principal 

amount to the non-seasonally adjusted CPI (CPI-NSA).  Semi-annual interest payments 

are based on a fixed-coupon rate that is multiplied by the inflation-indexed principal 

amount.  At maturity, the investor receives the indexed principal amount as long as it 

exceeds the original principal amount.  In the unlikely event that the indexed principal 

amount is less than the original principal amount at issuance, the original principal 

amount will be paid to the investor at maturity.  The holder of a TIPS issue, therefore, 

receives an embedded put option on the bond.  The CPI-NSA, however, would have to be 

lower at maturity, then at issuance for this option to “payoff”, an unlikely scenario 

considering most TIPS issues are either ten or thirty years in length.  Coupon payments 

are always based on the adjusted principal amount.   

The first TIPS was a ten-year bond issued in January 1997.  Currently, there are 

thirteen TIPS outstanding, and one issue that has already matured.   

TIPS Outstanding
CPI on

Issue Date Maturity Length (Yrs) Coupon Rate Issue Date
1/15/1997 1/15/2007 10 3-3/8% 158.44
1/15/1998 1/15/2008 10 3-5/8% 161.55
4/15/1998 4/15/2028 30 3-5/8% 161.74
1/15/1999 1/15/2009 10 3-7/8% 164
4/15/1999 4/15/2029 30 3-7/8% 164.39
1/15/2000 1/15/2010 10 4-1/4% 168.25
1/15/2001 1/15/2011 10 3-1/2% 174.05
10/15/2001 4/15/2032 30.5 3-3/8% 177.5
1/15/2002 1/15/2012 10 3-3/8% 177.56
7/15/2002 7/15/2012 10 3% 179.8
7/15/2003 7/15/2013 10 1-7/8% 183.66
1/15/2004 1/15/2014 10 2% 184.77

Expired TIPS
7/15/1997 7/15/2002 5 3-5/8% 160.15

Summary of TIPS Issues

 
 

Data 
All return and yield data for TIPS issues come from Bloomberg.  Data for the 11/15/13 

Treasury note also comes from Bloomberg.  TIPS returns are constructed based on clean 
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prices, CPI index ratios, accrued interest and coupon payments (all from Bloomberg).  

Monthly returns and yields for the 10/15/06 Treasury note come from CRSP. Treasury 

note constant yield data comes from the Federal Reserve Board of Governors web site.  

Monthly CPI index numbers, prices for the Goldman Sachs Commodity Index, S&P 500 

Index prices and Lehman Brother’s bond index prices come from Datastream. 

 
Implications of using CPI-NSA 

The use of the non-seasonally adjusted CPI figure to determine the inflation-

indexed principal amount introduces predictability in CPI levels because inflation tends 

to follow monthly patterns.  A regression of the difference between monthly inflation 

amounts and annual inflation averages against a series of monthly dummy variables (one 

dummy for each month except for December which is estimated by the constant) reveals 

the expected deviation from average inflation in each month (see table below).  

Seasonality is determined by adding monthly coefficients (zero for December) to the 

constant.  The T-stat is calculated based on the seasonality divided by the regression 

standard error.  See Appendix 1 for regression results. 

Clearly seasonal patterns do exist.  Later in this paper I will explore whether this 

seasonality can be incorporated into a forecasting model for TIPS returns. 

Seasonality of CPI-NSA 
Month Seasonality T-stat Significant at 95%
January 0.144% 2.46 yes
February 0.103% 1.78 no
March 0.086% 1.49 no
April 0.064% 1.11 no
May 0.002% 0.03 no
June 0.060% 1.04 no
July -0.076% -1.32 no
August 0.020% 0.34 no
September 0.117% 2.03 yes
October -0.037% -0.65 no
November -0.198% -3.43 yes
December -0.278% -6.81 yes  

 
 

Attribution and Duration Analysis 
This section is organized into five parts:  I. Introduction; II. Previous Research; 

III. Methodology; IV. Model 1; V. Model 2; VI. Model 3; and VII. Summary 
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I. Introduction 

Because TIPS guarantee a real yield over the life of a bond, determining the 

drivers of TIPS’ real rate of return is fairly straightforward.  TIPS will be affected by 

changes in real rates of interest and therefore, “real” duration can be approximated by a 

TIPS issue’s weighted life to maturity, using real coupon rates and real principal.  The 

calculation of real convexity for TIPS is also straightforward.   

The risks and performance of bonds, however, are typically measured in nominal 

terms.  Determining the drivers of TIPS performance, especially nominal interest rate 

sensitivity, is therefore a difficult process and must be done empirically.     
 

II. Previous Research 

At least one attempt to estimate TIPS durations exists in the academic literature 

(Roll, 2004).  Roll estimates duration in two ways: By regressing daily TIPS returns for 

individual issues against 1) interest rate changes and 2) “shift”, “tilt”, and “flex” in the 

yield curve (following Litterman and Scheinkman, 1991).  Roll also recognizes the need 

to adjust for time, as durations will obviously decrease as issues approach maturity.  

Roll’s time adjustment, however, introduces significant multicollinearity problems into 

his model, especially for longer term issues, and his results are not intuitive in the end.  

My adjustment for time, however, is simpler and does not create multicollinearity 

problems.  I also differ from Roll by introducing a variable for expected inflation and 

convexity, and I use a single slope variable to control for changes in the shape of the 

yield curve. 
 

III. Methodology 

The key to TIPS’ sensitivity to a nominal interest rate change is the portion of the 

interest rate change that can be explained by a move in expected inflation.  The greater 

the correlation between interest rate moves and changes in expected inflation, the less the 

duration of TIPS will be, and vice versa.  In conjunction with this, it is important to 

realize that the durations of a constant maturity TIPS portfolio will be time varying based 

on changes in expected inflation.  In the end, true nominal durations can only be 

calculated with the benefit of hindsight. 



 6

I take two approaches in developing an attribution model for TIPS, one that looks 

at the entire history of individual TIPS issues (Model 1) and another that incorporates all 

TIPS issues at once (Model 2).  In each, I regress monthly total returns on each individual 

TIPS issue against measures of interest rate changes, slope changes, changes in expected 

inflation and squared interest rate changes.  The table below gives a more complete 

description of the explanatory variables in the model: 
Variable Data Rationale 

Change in Interest Rates 
* Weighted Time to 
Maturity 

Monthly Change in 10-yr 
Treasury Yield 

Determine effect of parallel shift in Interest 
Rates  

Change in Slope * (10-
Time to Maturity) 
*Weighted Time to 
Maturity 

10-yr Treasury Yield less 
the 1-yr Treasury Yld and 
10 less time to maturity on 
each day 

Yield curve shifts are generally not parallel, 
slope captures change in shorter rates relative to 
10-yr rate. The further in maturity issue is from 
10yrs, the greater effect slope change will have. 

Change in Expected 
Inflation * Weighted 
Time to Maturity 

Change in Annualized 
Breakeven Inflation for the 
bond being tested 

The portion of interest rate change that is due to 
a change in expected inflation over the life of 
the issue directly affects the sensitivity to rates 

Squared  Change in 
Interest Rates * 
Weighted Time to 
Maturity 

Squared Monthly Change in 
10-yr Treas. Yield 

A measure of convexity.  Tests how issue will 
react with a larger change in rates for downside 
relative to upside. 

 

I multiply all variables by weighted time to maturity because clearly the 

sensitivity to interest rates and annualized breakeven inflation will lessen proportionally 

as the bond approaches maturity.  Thus, for each variable, I am calculating an effect per 

unit of weighted time to maturity.  Weighted time to maturity is calculated using the time 

to maturity, the real coupon rate, and the yield to maturity.  For TIPS, this can be thought 

of as the “real” weighted time to maturity (“WTM”), not the nominal weighted time to 

maturity.   Using WTM is superior to simple time to maturity because it captures the 

effects that coupon payments have on durations over time and it will be particularly 

useful when comparing different issues.  Breakeven inflation, which is used as the proxy 

for expected inflation, will be discussed in detail later in the paper.  I calculate breakeven 

inflation using real yields from TIPS issues and nominal treasury yields for maturities 

that match each TIPS issue maturity for each date.   These nominal treasury yields are 

interpolated from constant maturity treasury yields as reported by the Federal Reserve 

Board of Governors website.   
 

IV. Model 1 
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First, I apply this methodology to individual TIPS issues (Model 1). My 

discussion will focus on the 1/15/07 issue, the first TIPS issue with data going back to 

January 1997.  The results of the model for the 1/15/07 issue are: 
 

Attribution Model 1 - 1/15/07 TIPS Issue back to Jan. 1997

Variable Coefficients Std. Error t Stat P-value
Intercept 0.0054 0.0005 11.096 0.0000 Observations 81
WTM*10yrChg -0.8598 0.0446 -19.282 0.0000
WTM*SlopeChg*(10-T) 0.0238 0.0088 2.719 0.0081 Adjusted R-Square 83.7%
WTM*ExpInflChange 0.7552 0.0527 14.319 0.0000
WTM*(10yrChg^2) -4.3919 6.3511 -0.692 0.4913

 
These results fit with general intuition.  A 1% change in nominal rates alone will cause 

prices to change .86% times the WTM, nearly a one-to-one relationship, as expected.  

The coefficient for changes in expected inflation is very close to the interest rate change 

coefficient, so the portion of interest rate change that is explained by changes in expected 

inflation will have virtually no net effect on prices.  The positive coefficient on slope 

makes sense because an increase in slope means short-term rates decreased relative to 

longer term rates, which is a positive for a shorter term bond like the 1/15/07 issue.  

Furthermore, the manner in which the slope variable is constructed allows for the effect 

of slope change to be greater as the maturity gets shorter.  This effect, however, is 

tempered by multiplying by the WTM to account for decreased interest rate sensitivity 

for shorter term bonds.  Finally, the coefficient on squared interest rate changes suggests 

that there is no convexity in this TIPS issue.  The adjusted R-Square statistic of 83.7% is 

very high but implications for interest rate sensitivity are not immediately evident.  In 

order to estimate duration of an issue at any point in time, one must predict the 

percentage of interest rate change that will be explained by changes in expected inflation.  

Applying the model over the sample period, I estimate average duration to be 

.526*WTM.1  As of April 1, 2004, this implies duration will be 1.32 for the 1/15/07 issue, 

but duration for any given day will depend on changes in expected inflation relative to 

interest rates.  

                                                 
1 Using estimated coefficients for interest rate change and expected inflation, I calculated the predicted 
change in price as a percentage of the interest rate change for each observation.  I then take a weighted 
average of these predicted values, with weights determined by the squared change in interest rate 
(consistent with the least squares estimation method).  In notation form, the method is: 
Σ w*(β1*∆IntRate +  β2*∆ExpInfl); where w = (∆IntRatei)2/ Σ(∆IntRatei)2 and β1 and β2 are coefficients for 
∆IntRate and ∆ExpInfl, respectively. 



 8

I applied the attribution model to all outstanding individual issues, with the 

exception of the 7/15/13 and 1/15/14 issues because of limited data.  The results were as 

follows: 

Issue Constant
10yr Rate 

Chg.
Exp. Inflation 

Chg.
Slope 

Change
Squared 

Rate Chg. d.f.
Adj. R-

Sq.
April 1 

Duration
7/15/2002 0.0046 -0.720 *** 0.552 *** 0.0434 *** 2.92 54 50.6% NA
1/15/2007 0.0054 -0.860 *** 0.755 *** 0.0238 *** -4.39 77 83.7% 1.41
1/15/2008 0.0058 -0.865 *** 0.741 *** 0.0096 -2.18 65 85.8% 1.94
1/15/2009 0.0058 -0.857 *** 0.666 *** -0.0023 7.80 53 89.7% 2.52
1/15/2010 0.0057 -0.854 *** 0.652 *** -0.0073 5.10 41 92.5% 3.12
1/15/2011 0.0056 -0.840 *** 0.671 *** -0.0191 5.21 29 93.7% 3.60
1/15/2012 0.0052 -0.880 *** 0.737 *** -0.0207 6.68 17 97.0% 4.42
7/15/2012 0.0051 -0.964 *** 0.771 *** 0.0864 3.08 11 97.2% 5.50
4/15/2028 0.0085 -0.564 *** 0.708 *** 0.0073 *** -10.22 * 62 78.9% 5.01
4/15/2029 0.0086 -0.575 *** 0.673 *** 0.0066 *** -7.73 50 79.3% 6.13
4/15/2032 0.0080 -0.600 *** 0.890 *** 0.0053 -12.47 20 86.4% 7.16

*** significant at 99% level
**  significant at 95% level
*   significant at 90% level

Coefficients

 
 

The results show that variables for the change in interest rates and expected inflation are 

significant across all issues, while the slope change variable is only significant for four of 

the issues, which tend to be located furthest from the 10-year treasury on the yield curve.  

The 4/15/28 issue appears to be negatively convex, and the other 30-year issues have 

coefficients suggesting negative convexity, but they are not significant.   
 

V. Model 2  

As previously stated, this model can also be applied to all outstanding TIPS issues 

at once, thus imposing the same coefficients on interest rates and expected inflation 

across all TIPS issues.  Such a model may have an advantage because it incorporates 

more data, but it is less flexible in adjusting to different issues.  The results were: 

Attribution Model 2 - All Issues back to Jan. 1997

Variable Coefficients Std. Error t Stat P-value
Intercept 0.0064 0.0004 16.383 0.0000 Observations 537
WTM*10yrChg -0.6524 0.0161 -40.457 0.0000
WTM*ExpInflChange 0.6858 0.0288 23.802 0.0000 Adjusted R-Square 81.1%
WTM*SlopeChg*(10-T) 0.0033 0.0009 3.901 0.0001
WTM*(10yrChg^2) -4.8621 2.0586 -2.362 0.0185

 
The model seems to work very well in explaining TIPS returns across all issues.  

Multiplying all variables by the WTM and adjusting the slope variable based on distance 

from the 10 year note, enables this model to explain over 81% of the return variation in 
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eleven TIPS issues that range in time to maturity from zero to thirty years.  Interestingly, 

the slope variable is very significant in this equation and appears to do a good job of 

capturing the exposure of different issues to different parts of the yield curve.  Also, the 

significant coefficient on squared interest rate changes seems to suggest negative 

convexity in TIPS.   

Model 2 can be applied to estimate duration by using the same process previously 

described for Model 1.  Model 2 suggests that duration for all issues will be 0.377*WTM.  

Model 2 imposes a linear relationship between an issue’s WTM and its nominal duration, 

whereas Model 1 indirectly allows this relationship to fluctuate by estimating the model 

over several issues with varying maturities.  However, Model 1 also imposes the same 

linear relationship within each issue. 

 With the inclusion of much more data in Model 2, it is now possible to estimate 

the model over different time periods to get a sense of how TIPS behavior and nominal 

durations may have changed over time.  I estimate the model for each year that TIPS 

have been in existence.  Full results for the yearly models can be found in Appendix 2 

and nominal durations per unit of WTM (the Duration Multiplier) are summarized below. 

1997 1998 1999 2000 2001 2002 2003
Duration Multiplier 0.18 0.03 0.02 0.06 0.41 0.31 0.63
Observations 15 42 66 82 96 117 113

Model 2 - Average Expected Duration per Unit of WTM by Year

 
Apparently, TIPS’ nominal durations have expanded in recent years, although 

data for the early years is somewhat limited.  
 

VI. Model 3 

I employ a third, more simple approach to estimate nominal durations.  I write 

above that TIPS’ nominal durations at any point in time will depend on the portion of the 

interest rate change that can be explained by a move in expected inflation.  Therefore, it 

seems logical to examine the correlation between changes in yields and changes in 

expected inflation.  Nominal durations can be estimated simply by using the following 

equation (Model 3): 
 

(1 – ρNomYld, ExpInf) * WTM, where: 
ρ represents correlation, 
NomYld = For each observation, the yield on traditional treasuries with the same maturity as the TIPS issue 
being evaluated.  NomYld is interpolated from constant maturity treasury yields. 
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ExpInf = Breakeven inflation estimated using NomYld and the real yield for the TIPS issue. 
 

Thus, the calculation uses yields for TIPS and Treasuries that have matching maturities, 

so the need to adjust for slope is avoided.  I perform this analysis across all issues 

including all WTM and then break the analysis out by different ranges of WTM, directly 

addressing the relationship between WTM and nominal duration.  The results were:  
Weighted Time to Maturity Correlation Duration Multiplier Observations
All Maturities 0.4475 0.5525 548
Less than 2 Years 0.0750 0.925 25
Between 2 and 5 Years 0.5864 0.4136 85
Between 5 and 10 Years 0.7580 0.242 288
Greater than 10 Years 0.7597 0.2403 150  

Duration multiplier corresponds to (1 – ρNomYld, ExpInf) from the equation above 

and is multiplied by WTM to get nominal duration.  Interestingly, the duration multiplier 

decreases significantly as WTM increases.  For WTM less than two years, nominal 

durations are essentially equal to the corresponding Treasuries, suggesting that short 

maturity TIPS do very little to lower interest rate sensitivity, relative to corresponding 

Treasuries (note however that correlation was estimated with only 25 data points, all from 

the 7/15/02 issue).  TIPS with WTM between two and five years, however, appear to 

have interest rate sensitivities that are less than half those of corresponding Treasuries.  

Finally, TIPS with WTM greater than five years have interest rate exposure that is only 

roughly 25% of corresponding Treasuries.  It’s important to note that many issues will be 

captured in two different WTM ranges as their WTM shortens over time.  Overall, 

correlations suggest that short maturity issues provide very little duration shortening 

benefits and the full benefits of duration shortening exist for issues with WTM greater 

than five.  Ideally, the duration multiplier would be estimated over much shorter WTM 

ranges, but data limitations prevent this. 

 Similar to Model 2, I also estimated correlations over each year to test for changes 

in nominal durations in different time periods.  The results below again suggest that 

TIPS’ nominal durations have expanded in recent years. 

1997 1998 1999 2000 2001 2002 2003
Duration Multiplier 0.18 0.03 0.02 0.06 0.41 0.31 0.63
Observations 15 42 66 82 96 117 113

Model 3 - Average Expected Duration per Unit of WTM by Year

 
  

VII. Summary 
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Overall, I’ve estimated duration in many ways and it is useful to compare results 

at this point.  Below are estimates of duration using the various models developed.   

Issue Model 1
Model 2 - All 

Dates
Model 2 - 
2003 only

Model 3, Adj 
for WTM

Model 3 - 
2003 only

1/15/2007 1.41 1.01 1.69 1.11 1.23
1/15/2008 1.94 1.34 2.26 1.47 1.64
1/15/2009 2.52 1.66 2.79 1.83 2.03
1/15/2010 3.12 1.97 3.30 1.26 2.40
1/15/2011 3.60 2.31 3.87 1.48 2.82
1/15/2012 4.42 2.62 4.40 1.68 3.20
7/15/2012 5.50 2.80 4.70 1.80 3.42
4/15/2028 5.01 6.46 10.85 4.12 7.90
4/15/2029 6.13 6.58 11.04 4.19 8.03
4/15/2032 7.16 7.36 12.35 4.69 8.99

Duration Estimates as of April 1, 2004

 
The graph below also shows a good comparison of the different models: 

Duration Estimates
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Differences in the estimates reflect at least partially how interest rate sensitivities 

have varied over time and with different WTM. The changes in nominal durations 

suggest that TIPS will behave differently in different economic environments, which are 

not captured in the models.  Future models could be improved by addressing this issue 

(perhaps with interactive economic variables), but data limitations make that difficult at 

this point.  I do, however, qualitatively discuss certain economic environments that could 

affect nominal durations later in the paper. The regression models could also be improved 

by adding a term that directly measures the apparent effect that WTM has on the duration 
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per WTM.  Substituting the square root of WTM for simple WTM in the interest rate 

change variable is a possible solution.  Finally, in terms of estimating nominal duration, 

Models 1 and 2 could potentially benefit from the removal of the expected inflation 

variable.  The removal of the expected inflation variable would certainly lower the 

explanatory power of the model and perhaps be inferior from a return attribution 

perspective, but the coefficient on interest rate changes could then be used more directly 

to determine duration.  There are also potential multicollinearity problems with the 

inclusion of expected inflation, as this variable is positively correlated with changes in 

interest rates. 

  

Breakeven Inflation 
The breakeven inflation level relative to future realized inflation levels is the 

determining factor in whether a TIPS issue outperforms a Treasury issue of equal 

maturity.  Breakeven inflation levels can be easily calculated using yields on a TIPS issue 

and Treasury issue of equal maturity.  The calculation for breakeven inflation is: 
 

        1 + Nominal Yield   - 1 
1 + Real Yield   

 

Breakeven inflation is composed of two parts, expected inflation over the life of 

the bond and an inflation risk premium.  Therefore, both the level of inflation 

expectations and the uncertainty of inflation (i.e. the expected volatility of inflation) will 

determine the breakeven inflation level.  Historical inflation risk premiums have been 

estimated to be .5% to 1%. 

Breakeven inflation levels assume constant rates of inflation, but in actuality, the 

timing of future inflation will also affect performance.  For example, nominal returns for 

TIPS will be higher if inflation occurs earlier rather than later in an issue’s life because 

coupon payments would be higher earlier in the life of the bond. 

The chart below shows the breakeven inflation curve as of April 15, 2004 and 

Dec. 31, 2003, estimated using the breakeven inflation levels for all outstanding TIPS 

issues.  The breakeven inflation curve provides significant insight into the relative value 

of various TIPS issues.  Particularly, TIPS ranging in maturity from 1/15/11 to 7/15/13 

appear to provide attractive relative value compared to TIPS maturing earlier.  Given the 
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fact that current inflation is well below historical averages it is likely that inflation will be 

higher over the long term rather than the short-term.  Furthermore, one might expect 

horizon premiums to be built into the breakeven curve as well.  However, the short-end 

of the breakeven inflation curve has flattened greatly and the 1/15/09 and 1/15/10 issues 

actually have higher breakeven inflation than the 1/15/11, 1/15/12 and 7/15/12 issues.  

The 4/15/28 issue also looks relatively attractive as the curve steepens for later issues. 

Breakeven Inflation Rates As of April 15, 2004 vs. Dec. 31, 2003
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One can also compare forward implied inflation levels to get an idea of relative 

value in TIPS.  For example, as of April 15, 2004, breakeven inflation on the 1/15/09 and 

1/15/11 issues were 2.37% and 2.31%, respectively.  These rates imply a two-year 

forward inflation rate on 1/15/09 of only 2.15%, which is significantly lower than the 

trend in nearby maturities.  Thus, the 1/15/11 issue appears to be a better value than the 

1/15/09 issue. 

 

Forecasting Model 

April 15, 2004 

Dec. 31, 2003 
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 I develop a monthly forecasting model to aid in the asset allocation decision.  In 

particular, the model predicts when to buy TIPS versus traditional treasuries.  From a 

risk/return perspective, Treasuries and TIPS are similar assets, so the allocation between 

them will often be an important decision.  The model is estimated using the 1/15/07 TIPS 

issue because it has the longest history.  For the comparable Treasury issue, I use the 

10/15/06 issue.  Like the 1/15/07 TIPS, this was also a ten-year bond issue.  The 

forecasting model predicts the monthly return spread between the TIPS issue and 

Treasury issue using one month lags of the monthly return on the Goldman Sachs 

Commodity Index, breakeven inflation and the one month change in breakeven inflation.  

A dummy variable equal to one if the month is December is also used.  The data is 

described in the table below. 
Dependent Variable Data Rationale 
TIPS Return – Treasury 
Return 

Monthly returns for 1/15/07 
TIPS and 10/15/06 Treasury 

TIPS can be judged based on relative value 
compared to Treasuries. 

   

Independent Variables Data Rationale 
Commodity Returns Prior Month Goldman Sachs 

Commodity Index Return 
May be a leading indicator of inflation and 
the Fed is less likely to intervene if price 
increases are driven by commodities. 

Breakeven Inflation 
Level 

Prior month breakeven inflation 
using yields on 1/15/07 TIPS 
and 10/15/06 Treasury 

Breakeven inflation is a good measure of 
relative value. 

One Month Change in 
Breakeven Inflation 

Prior month change in 
breakeven inflation 

Measures the momentum of TIPS relative 
to Treasuries.  Momentum has been shown 
to be a predictor of performance in other 
asset classes. 

December Dummy Dummy equal to one if the 
month is December 

Strong seasonality in CPI-NSA at end of 
year may not be priced into the market. 

 

 The model was run over an in-sample period of February 1997 to November 

2001, holding out two years of data for out-of-sample testing.  The in-sample regression 

results were: 

In-Sample Forecast Model: 1/15/07 TIPS return - 10/15/06 Treasury return

Variable Coefficients Std. Error t Stat P-value
Intercept 0.0125 0.0048 2.588 0.0125 Observations 56
Commodity Ret 0.0566 0.0241 2.347 0.0228
Breakeven Inflation -0.7440 0.2540 -2.929 0.0050 R-Squared 25.0%
Change BE Inflation 1.1986 0.7317 1.638 0.1074 Adjusted R-Squared 19.3%
December Dummy -0.0099 0.0057 -1.721 0.0911  

These results are impressive considering the simplicity of the model, and the results are 

very intuitive.  As expected, a positive return on commodities in the prior month suggests 
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stronger returns for TIPS.  Lower breakeven inflation leads to higher TIPS returns, 

indicating that this is a good measure of relative value.  As in other assets, momentum (in 

this case relative to Treasuries) is a positive factor for TIPS.  Finally, the model also 

suggests that TIPS will underperform in December, a low inflation month.  The adjusted 

R-Squared of 19.3% is impressive considering the size, liquidity and presumed efficiency 

of these markets.  In the end, what really matters is whether this model could help to 

increase returns.  Using the model, I employ a strategy of investing entirely in TIPS or 

Treasuries based on whether the predicted spread between the two assets is positive or 

negative.  For the in-sample period, the annualized return to this strategy is 11.28% 

versus 6.66% for TIPS only and 9.03% for Treasuries only.   

 Of course, the true measure of this model’s effectiveness is its performance in our 

out of sample period (November 2001 – November 2003).  Employing the same strategy 

to our out-of-sample period results in an annualized return of 7.80% versus 7.53% for 

TIPS only and 4.94% for Treasuries only.  The model seems to perform very well 

resulting in a return above that of a buy and hold investment in either asset.  This is 

particularly impressive considering the degree to which TIPS outperformed during the 

period.  The strategy also keeps standard deviation low (see the summary table at end of 

section).  Transaction costs are not captured in this analysis but adjusting for these is 

straightforward.  The number of trades shown in the summary table as measured by the 

number of times the strategy switches from one asset to another gives a good sense of the 

expected cost of our strategy.  During the out of sample period of 25 months, only 10 

trades are required, suggesting trading costs would be low. 

 After confirming the effectiveness of the model out-of-sample, the model was re-

estimated over the entire sample period with the following results. 

Total Sample Forecast Model: 1/15/07 TIPS return - 10/15/06 Treasury return

Variable Coefficients Std. Error t Stat P-value
Intercept 0.0122 0.0036 3.381 0.0011 Observations 80
Commodity Ret 0.0382 0.0176 2.172 0.0330
Breakeven Inflation -0.7469 0.2035 -3.670 0.0004 R-Squared 23.8%
Change BE Inflation 0.8327 0.5288 1.575 0.1195 Adjusted R-Squared 19.8%
December Dummy -0.0088 0.0042 -2.070 0.0418  

Results from the total sample are consistent with the in-sample period. 
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 In summary, it appears that this forecasting model can be applied in a simple way 

to enhance returns.  The table below summarizes the results from the trading strategy 

relative to TIPS and Treasuries for the in-sample, out-of-sample and total sample periods. 

Performance Summary Table 

TIPS Treasuries
Trading 
Strategy TIPS Treasuries

Trading 
Strategy TIPS Treasuries

Trading 
Strategy

Annualized Return 6.66% 9.03% 10.02% 7.53% 4.94% 7.80% 6.92% 7.77% 10.02%
Standard Deviation 2.46% 4.98% 4.29% 4.34% 4.87% 4.40% 3.13% 4.94% 4.29%
Sharpe Ratio 2.71 1.81 2.34 1.74 1.01 1.77 2.22 1.57 2.34
# of Trades , % - - 14 , 25% - - 10 , 40% - - 26 , 32.5%

In-Sample - 56 months Out-of-Sample - 25 months Total Sample - 80 months

 

 

Taxes and Real Yields 
 An important consideration when investing in TIPS is the tax treatment of the 

indexed principal.  Increases in indexed principal are taxed as income, whether gains 

have been realized or not.  The tax treatment of the indexed principal creates an important 

relationship between inflation levels and real pre-tax yields, as recognized by Roll 

(2004).  Specifically, real pre-tax yields will be lower in a low inflation environment, all 

else being equal.  As expected increases in the indexed principal amount constitute a 

greater percentage of overall expected return, real yields have to be higher in order to 

compensate for expected taxes on the principal and to maintain a constant after-tax 

return.  Roll specifies the relationship between real yields and expected inflation as, 

 
where γ is the after-tax real yield, r is the pre-tax real yield, τ is the effective tax rate, and 

Ie is the rate of expected inflation.  Thus to maintain a constant after-tax yield, the 

following must hold: 

 
Assuming an effective tax rate of 30% and expected inflation of 3% per year, a decrease 

in expected inflation of 1% would lead to a decrease in real yield of 0.396.  The 

magnitude of the impact of changes in expected inflation on real yields will be 

determined by the effective tax rate on the marginal TIPS investor.  If the marginal 
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investor is a pension fund or other non-taxable investor, the impact will be small.  Roll 

tests for investor marginal tax rates by regressing changes in pre-tax yield and changes in 

expected inflation.  The results imply a marginal tax rate of about 10% for longer term 

TIPS to 19% for shorter term TIPS, which makes sense because tax exempt investors 

tend to have longer term investment horizons. 

 Overall, the evidence that pre-tax real yields vary with the level of expected 

inflation is strong, but it does not seem to be able to explain all of the drop in real yields 

in recent years.  For example, using my estimates of breakeven inflation for the 1/15/10 

and 7/15/13 issues, I calculate the decline in 10-year expected inflation from the end of 

Jan 2000 to the end of Jul 2003 to be .29%.  Using a marginal tax rate of 19% (the higher 

end of Roll’s range), this suggests that real pre-tax yields should have fallen by only 9.2 

basis points.  In actuality, real 10-year pre-tax yields have fallen 186 basis points from 

4.30% to 2.44% during this period.  Apparently, actual real yields have fallen in recent 

years. 

 

Introduction of CPI Futures 
The CME launched futures contracts on the CPI-NSA in February 2004.  The new 

contract creates an arbitrage relationship with TIPS as one will easily be able to create a 

synthetic TIPS position using Treasuries and the CPI contract.  Depending on the trading 

volume and the number of speculators trading, the new contract may not have an inflation 

risk premium.  Speculators indifferent to the direction of inflation will sell CPI futures 

when they perceive a difference between contract levels and actual expected inflation.  In 

turn, the inflation risk premium in TIPS may not persist as arbitrageurs exploit relative 

mispricings between TIPS and CPI futures. 

The introduction of CPI futures could have a negative short-term pricing effect on 

TIPS, although it is difficult to quantify to what extent any effects have already been 

priced into the market.  In the long-run, the contract has the potential to create much more 

attention and speculation over future inflation levels, leading to more efficient pricing in 

TIPS and more transparency in the causes of TIPS price changes. 

 Currently, the series of eleven CPI contracts leading up to the maturity of the Jan-

07 TIPS issue imply an annualized inflation rate of 2.56% as of April 15, 2004 (see 
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Appendix 3 to see how implied inflation is calculated).  This compares to breakeven 

inflation of only 2.27% for the Jan-07 TIPS issue.  This actually suggests a higher 

inflation risk premium in the CPI futures contract than in TIPS and also implies an 

arbitrage opportunity in which one would go long the Jan-07 TIPS and short a 

combination of Treasuries with the same maturity and the series of CPI contracts.  Of 

course, combined open interest across all eleven contracts is only 505 for a total value of 

$124 million, so this market is currently not very liquid and would be hard to arbitrage. 

 

Fed Policy 
In general, we can assert that TIPS durations are shorter than comparable 

Treasury issues because interest rate increases are correlated with increases in expected 

inflation.  TIPS durations following unexpected changes in the Federal Funds rate, 

however, may be greater than comparable Treasuries.  For example, an unexpected 

increase in the Federal Funds rate will generally have two effects, an increase in interest 

rates and a decrease in expected inflation rates due to tighter policy (ignoring potential 

inflationary signaling effects).  As a result, TIPS prices will be hurt both by the interest 

rate increase and the decrease in expected inflation, while Treasury prices will only be 

affected by the interest rate increase.  An unexpected decrease in the Federal Funds rate 

will have the reverse effect.  Market speculation over Fed action will have similar effects 

as prices adjust in anticipation of these actions.   

In the current environment, Fed policy will be extremely important.  Currently, 

there is much debate about when the Fed will next raise rates.  Recent strong employment 

data and higher than expected March inflation have pushed up the expected timetable for 

Fed moves considerably.  Based on the 30-day federal funds futures contract on April 16, 

2004, markets have priced in the following probabilities of future rate hikes: 

Month May 2004 July 2004 August 2004 October 2004 

Prob 25 bp hike 7% 32% 100% 100% 

Prob 50 bp hike 0% 0% 15% 42% 
Source: www.trendmacro.com 

If the Fed decides to raise rates sooner than expected, TIPS could suffer a severe drop in 

price.  Conversely, there may be significant upside in TIPS if the Fed moves slower than 
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expected.  Overall, the potential for unexpected Fed actions presents a significant risk for 

TIPS performance. 

Given the potential for large swings in the value of TIPS issues, it is important to 

closely monitor Federal Reserve policy.  Fed policy highlights one of the most important 

features of TIPS:  Detailed scenario and event analysis is extremely important in 

understanding and predicting TIPS performance.  In general, an investor in TIPS 

needs to understand when expected inflation and interest rates will not be correlated as 

this will lead to much more volatility in TIPS prices. 

 

Event Analysis – Anecdotal Evidence 
 An analysis of a few newsworthy days gives some insight into how TIPS react 

following certain events.  Appendix 4 details the returns for the 7/15/13 TIPS issue and 

the 11/15/13 Treasury issue following six major financial news events.  The news events 

involve commentary from the Fed, a geopolitical event, and surprises in employment and 

inflation data.  In this section, durations are defined as the return in TIPS as a percentage 

of the return in the comparable Treasury.  There is some evidence that TIPS durations 

expand following changes in expectations of Fed actions as TIPS durations are 90% and 

400% following comments by the Fed on 1/28/04 and 3/15/04, respectively.  The treasury 

return on 3/15/04, however, was only 0.12%, so the magnitude of the sensitivity is 

questionable.  Following the Spain train bombing of 3/11/04, duration appears to be 

negative at -333%, but this also is based on a very small treasury return of 0.06%.  

Surprisingly, durations seem to be relatively constant across three employment and CPI 

announcements that one would expect to have opposite impacts on expected inflation.  

On 3/5/04, the government reported weak February new job creation, dampening 

inflation expectations and helping Treasury returns.  Duration on this date was 78%.  A 

strongly positive jobs reports and higher than expected CPI number were released on 

4/2/04 and 4/13/04, respectively, presumably raising future inflation expectations.  

Durations on these days were 82% and 71%, respectively.  One might have expected 

duration to be lower following news signaling higher inflation, but that doesn’t seem to 

be the case in our small sample.  The effect may have been different for earlier issues as 

we have already shown that the breakeven inflation curve has flattened considerable since 
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the beginning of the year.  Obviously, this is a very small sample of events from which it 

is difficult to draw definitive conclusions, but it would be useful to continue to track TIPS 

performance across significant events. 

 
Size and Liquidity 

TIPS are generally considered to be less liquid than traditional Treasuries, but 

more liquid than other types of bonds.  As of September 30, 2003, there were eleven 

TIPS issues outstanding with an approximate value of $160 billion, 5% of all outstanding 

Treasury debt.  The graph below shows monthly averages of the daily bid-ask spread and 

monthly price volatilities for the TIPS issue expiring January 15, 2007.  The graph shows 

that spreads have typically been between 5 and 10 cents, but there have been large 

deviations from this norm, especially during periods of high price volatility.  Thus, 

overall, liquidity is not a concern, but trading costs (as measured by the bid-ask spread) 

may rise during highly volatile periods. 

Historical Bid-Ask Spread and Volatility
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Correlation with Other Markets (Portfolio Fit) 
Roll (2004) provides an excellent analysis of the benefits of TIPS within 

investment portfolios.  Roll constructs an efficient frontier using the following assets: the 
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Jan 2007 TIPS, the Apr 2028 TIPS, the one-year T-bond and the CRSP value-weighted 

equity index.  Roll determines efficient allocations to TIPS under various inflation 

scenarios and constant return and volatility assumptions for the other assets.  Roll finds 

that even under an extremely low inflation assumption, efficient allocations to TIPS are 

large.  For example, assuming inflation of only 0.4% per year, the combined allocation to 

the two TIPS issues is over 40%.  With an assumption of 0.9% inflation per year (still 

below 1%) the efficient allocation to TIPS jumps to nearly 90%.  Of course, this is a 

fairly simple analysis and results would change with varying assumptions and with the 

inclusion of more assets, but it seems clear that TIPS do bring significant risk/return 

benefits to a portfolio. 

One enhancement to the asset allocation decision would be to consider the time 

varying volatility of TIPS.  Roll looks at time-varying volatility by employing the 

GARCH(1, 1) model.  Significant evidence of time-varying volatility is found as the 

coefficient for lagged conditional variance is in excess of 0.8 for all TIPS issues, 

suggesting persistent changes in volatility.  Historical results suggest that TIPS’ volatility 

jumped dramatically near the end of 2000 and have remained high (between .15 and .30 

percent per day) ever since.  Thus, this might suggest that the portfolio benefits of TIPS 

may have declined in recent years (assuming covariance with other asset classes has also 

increased).  However, it is important to note that Roll’s estimates of covariance are based 

on historical data for January 2001 to the middle of 2002, the higher volatility period. 

Kothari and Shanken (2004) also look at the asset allocation decision with TIPS 

as part of a diversified portfolio.  They build a hypothetical series of inflation indexed 

bond returns for 1953 to 2000 using T-bonds and an inflation forecasting model.  

Variance and covariance of these hypothetical returns are then used in the mean variance 

framework, and assumptions about the inflation risk premium determine the expected 

return on TIPS versus conventional bonds.  When considering real returns and a 0.5% 

inflation risk premium, the efficient allocation is 60-70% to inflation indexed bonds, 0% 

to conventional bonds, and 30-40% to stocks.  If nominal returns are considered in the 

optimization and the inflation risk premium remains 0.5%, the allocation is 34% to 

inflation indexed bonds, 18% to conventional bonds and 48% to stocks.  Of course, one 

could question the validity of using hypothetical returns in estimating TIPS portfolio risk, 
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especially since the use of a forecasting model to determine expected inflation will likely 

fit a smoothed line to the more volatile actual expectations, dampening overall volatility.  

However, Kothari and Shanken also construct optimal portfolios based on actual nominal 

returns from 1997 – 2003. With an inflation risk premium assumption of 0.5%, the 

optimal allocation is approximately one-third to each asset type.  If the risk premium is 

increased to 1%, the allocation to TIPS drops to only 5%, but this premium seems high as 

actual returns from 1997 to 2003 suggest little or no risk premium.  Overall, Kothari and 

Shanken’s results suggest that substantial weight should be given to indexed bonds within 

a portfolio. 

I further examine TIPS’ correlation with other types of bonds and stocks, as 

measured by various Lehman Brothers indexes and the S&P 500 index, and also find 

evidence that TIPS can be a great addition to a portfolio from a diversification standpoint.  

The table below shows the correlation of a TIPS constant duration portfolio with various 

Lehman bond indexes.  The constant duration TIPS portfolio was constructed using the 

1/15/07 and 4/15/28 issues with durations estimated using Attribution Model 2.  Also 

shown is the Lehman TIPS index correlation with other Lehman indexes.  Both 

correlation rows show that TIPS exhibit low correlation with other bond types, so bond 

portfolio variances could be lowered with the addition of TIPS.  Furthermore, the 

negative correlation of TIPS with stocks shows that TIPS can be a great addition from an 

overall portfolio perspective. 
 

TIPS
US 

Aggregate Treasuries
Inv Grade 

Corp
HY 

Corporate
Mortgage-

Backed Agencies S&P 500
TIPS - Constant 

5-yr Duration 0.79 0.52 0.55 0.51 0.03 0.18 0.52 -0.17

Lehman - TIPS 1.00 0.78 0.80 0.74 0.02 0.30 0.77 -0.23

Lehman Brothers' Indexes

Correlation of TIPS with various Indexes

 
Another important consideration is the appropriateness of an inflation-adjusted bond for 

various clients.  For corporate clients, TIPS may be valuable from an Asset-Liability 

standpoint because they may be used to match inflation risks of their assets with their 

liabilities, or even to offset future increases in their expenses.  Institutional clients such as 

pension funds will also be very interested in having exposure to TIPS because they have 

a responsibility to maintain the purchasing power of participant contributions.  In other 
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words, real rates of return are of greatest importance to many investors, and TIPS can be 

used to guarantee a minimum real rate of return. 

 
Inflation Outlook 

The March 2004 CPI number significantly exceeded expectations, supporting the 

belief of many that current high levels of economic growth must lead to inflation.  In the 

end, however, inflation will be determined by the relationship between economic growth 

and productivity growth.  While economic growth has been very strong, productivity 

growth has generally kept up.  However, for the fourth quarter of 2003, annualized GDP 

growth of 4.14% outstripped productivity growth of only 2.6%. Combined with recent 

increases in inflation, this certainly leads to concern about future inflation.  This data, 

however, is somewhat stale, and to get a clearer picture, it helps to look at some of the 

factors contributing to the level of inflation. 
 

Labor Markets: For the most part, the economic recovery has been “jobless”, but the 

strong March employment report with over 300,000 new jobs stoked a great deal of 

speculation that inflationary pressure could rise.  However, a closer look at the report 

reveals that total hours worked actually declined, income increased only 0.1% which was 

less than estimates, and unemployment actually increased from 5.6% to 5.7% as more 

people returned to the work force. Most economists peg the “natural” unemployment rate 

at 5% - 5.5%, but increased efficiencies in labor markets may allow unemployment to fall 

as low as 4.5% before inflation pressures emerge.  Thus, there’s still a significant amount 

of room before labor market pressures become strong and the continued return of people 

to the workforce is likely to slow the drop in unemployment even as employment levels 

grow.  Furthermore, companies continue to send jobs overseas, significantly lowering 

labor costs.  Nevertheless, employment is clearly trending upward and economic 

conditions are likely to lead to further increases in employment.  
 

Overall Labor Markets Pressure on Inflation – Moderate, Trend – Upwards 
 
Capacity Utilization: Capacity utilization has held steady below 80% for three years and 

decreased slightly to 76.5% for the month of March 2004.  Generally, inflation pressures 

do not emerge until capacity utilization rises above 80%.  U.S. companies have been 
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incredibly effective at meeting increased demand and capacity utilization has increased 

only 1.6% during the economic recovery from a low of 74.9%.  Technological innovation 

has certainly helped to make this possible, and growing confidence of company 

executives in the economy is likely to spur investment in PP&E, helping to meet future 

capacity requirements. 

Overall Capacity Pressure on Inflation – Low, Trend – Slightly Upwards 
 

The Dollar: The rapid fall in the dollar, especially relative to the Euro, has been a 

disturbing trend as it relates to inflation.  The effect of the dollar decline has shown up in 

commodity prices, with Gold reaching 14-year highs, steel prices doubling levels of just a 

year ago, and oil prices skyrocketing.  Nevertheless, increases in business input prices 

and imported consumer goods have had little effect on overall inflation levels.  Increased 

costs are much more likely to lead to margin contraction than increased consumer prices, 

at least until excess capacity is reduced.  Furthermore, decreased margins will be offset 

by increased international demand, and many U.S. multinationals will benefit from 

decreased costs in their overseas production.  The dollar’s decline has been most dramatic 

relative to the Euro, but pressure could rise from other currencies.  For example, as the 

Chinese government moves towards a floating yuan the dollar is expected to depreciate 

against the yuan.  Depending on how quickly and dramatically this shift happens, this 

could have a significant impact on the prices of goods imported from China.  While the 

dollar has experienced a rapid decline, its value seems to be stabilizing and has improved 

slightly from its worst levels in February.  The recent rise in US interest rates has brought 

yields more in line with Europe and should help to ease pressure on the dollar. 
 

Overall Pressure of Dollar value on Inflation – Medium, Trend - Stable 
 
Fed Policy: The current target fed funds rate of 1.00% is extremely stimulative and 

artificially low according to most experts.  Thus, it’s clear that rate hikes are on the 

horizon and the recent strong employment data and higher than expected CPI numbers 

have drastically moved up the expected time table for this (see previous chart of market 

probability of rate hikes).  However, even after rate hikes stimulus will likely remain in 

fed policy (see The Economist, March 13 – 19).  The current rate of 1.00% is clearly 

below expected inflation causing real short-term interest rates to be negative.  The Fed 
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will probably have to raise rates 75 basis points or more to get short term real yields back 

to zero.  Thus, there will likely remain stimulus through the Fed at least through the 

remainder of the year and probably well into next year.  Furthermore, I am of the opinion 

that the Fed will act slower then the markets expect.  Since it has fully been priced into 

the market, the Fed is likely to go ahead and raise rates 25 basis points in August rather 

than roiling the markets, but I view the probability of a move sooner than that to be small, 

and I do not expect to see rates move up 50 basis points this year.  Language from Alan 

Greenspan and Fed governors for the most part continues to highlight low risks of 

excessive inflation.  Given the current low level of inflation, the Fed seems to believe 

they can wait to see clear signs of excessive inflation rather than taking a more 

preemptive approach.  The Fed also is putting a great deal of emphasis on employment 

and will look for a significant drop in the unemployment rate before moving.  Finally, the 

November election puts further pressure on the Fed to restrain from significant action 

both because of political pressure but more importantly because of uncertainty regarding 

future fiscal policy. Overall, the Fed has plenty of ammunition to fight inflation, but will 

likely be reluctant to use it too quickly.  Combined with rising employment, fiscal 

stimulus and the potential for external shocks, there is potential that the Fed may be too 

late in acting to counter inflation pressures or at least will allow inflation to run up to a 

level above that currently priced into TIPS. 
  

Overall Pressure of Fed Policy on Inflation – High 
 
Fiscal Policy: Increased government spending and tax cuts have clearly increased 

aggregate demand in the economy.  This stimulus however is currently only temporary, 

and the key determinate of future fiscal stimulus will depend on whether tax cuts will be 

made permanent.   Clearly much of this depends on who wins the November presidential 

election. 
 

Overall Pressure of Fiscal Policy on Inflation – Medium to High, Trend - Uncertain 
 
Conclusion: In the end, inflation will be a story of productivity growth versus demand 

growth.  In the near-term (one-year horizon), excess capacity, slack in labor markets, and 

technological improvements should help productivity growth meet growth in demand. In 

the long-term, however, the fall of the dollar, loose Fed policy and stimulative fiscal 
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policy pose significant risks to inflation levels.  Furthermore, it is important to note that 

many of the factors on both the supply and demand side that cause inflation are trending 

in the direction of increased inflation.  If employment and capacity constraints become 

too tight, and monetary and fiscal stimulus simultaneously becomes too strong, inflation 

could rise at an increased rate.  Overall, the balance of risks seems to lean towards too 

much rather than too little inflation. 
 

Overall Inflation Pressure:  Medium to High 

 

Investment Outlook/Recommendation 
 Bond investors currently face a dilemma.  Short-term yields are below expected 

inflation making them very unattractive, but there’s general consensus that interest rates 

will be moving up, so investor’s want to limit duration.  This raises the question of how 

one can earn real returns in bonds.  TIPS can be used as an important part of an overall 

bond strategy to earn such returns. 

TIPS offer an attractive opportunity in the current environment and are 

appropriate for both short-term (overnight to 5-years) and long-term (5 to 30-years) bond 

portfolios.  General reasons to own TIPS in the current environment include: 

Large Horizon Risk Premium:  TIPS are an excellent investment when the yield 

curve is upward sloping, especially in real terms.  This study shows that TIPS, on 

average, are much shorter duration instruments then Treasuries.  However, the TIPS yield 

curve currently has a very high slope with large horizon risk premiums (see chart below).  

Investing in TIPS lets an investor benefit from the current high yields on longer-term 

bonds without adding too much duration to their portfolio.  Given the extremely small 

short-term yields and the potential for yield curve flattening as opposed to parallel shifts, 

it is advisable to get some exposure to longer parts of the curve.  TIPS maturing 1/15/12 

or later all provide real yields over 1.5% while limiting duration.   
 



 27

Real Yield Curve based on TIPS Issues - April 15, 2004 vs. Dec. 31, 2003
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Inflation Risks:  Hedging at least a portion of a bond’s portfolio is advisable 

depending on the investor’s profile/preferences.  Current conditions suggest that inflation 

risks are skewed to the upside.  The longer-term issues (1/15/11 to 4/15/28) appear to be 

attractively priced from a breakeven inflation perspective, given long-term inflation risks. 

Liquidity:  The TIPS market is sufficiently large to provide ample liquidity with 

low transaction costs. 

Historically High Real Yields: Over the last 80 years, real government yields 

have averaged 2.1% over 30-year periods.  This compares to the current real yield of 

2.32% over 25 years guaranteed by the 4/15/28 issue.  

There are of course potential downsides to owning TIPS.  In addition to the 

potential for lower then expected inflation levels or an increase in real interest rates, 

potential risks include: 

Time-varying Duration:  Due to the non-constant relationship between interest 

rates and expected inflation, nominal interest rate sensitivity will vary over time in 

different economic scenarios. 
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Unexpected Fed Tightening:  An unexpected rate increase would have the duel 

negative effect of raising interest rates and lowering expected inflation. 

Introduction of CPI Futures:  Increased trading and speculation in CPI contracts 

could lower the inflation risk premium in TIPS prices, having a short-term negative effect 

on prices.  Currently, there is no evidence of this effect. 

Overall, I would recommend an equal to overweight position in TIPS with 

investment concentrated in issues maturing between 1/15/11 and 4/15/28.   

 

Ideas for Further Study 
There are many more areas for potential exploration regarding TIPS.  A few of these 

ideas include: 
 

Event Based Analysis:  Although I have shown that TIPS are generally shorter duration 

than comparable Treasuries, I have also discussed instances, such as Fed announcements, 

in which TIPS durations can exceed Treasuries.  It is important to identify and analyze 

potential events or economic environments in which TIPS durations may deviate from 

average durations. 

Full Mean-Variance Analysis: A full mean-variance analysis (preferably using a re-

sampling method) incorporating TIPS would be very useful in determining a proper 

investment weight for TIPS within a portfolio. 

Inflation Risk Premium: Predicting changes in inflation risk premiums, in addition to 

changes in expected inflation, would add a great deal to predicting TIPS’ performance.  

Such a model would essentially involve predicting uncertainty levels for future inflation. 

Synthetic Positions in TIPS: Using CPI futures and TIPS, it would be useful to track 

synthetic positions in TIPS and look for relative value opportunities. 

Continued Attribution Analysis:  Although Attribution Model 2 performs well in 

explaining TIPS performance across different issues, it would be useful to expand on this 

analysis and perhaps add more flexibility in terms of adjusting to different economic 

environments.   
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Seasonality Analysis - Diff between log change in CPI and average log CPI change in that year

Regression Statistics
Multiple R 0.53462291
R Square 0.28582165
Adjusted R Square 0.25725452
Standard Error 0.00199892
Observations 287

ANOVA
df SS MS F Significance F

Regression 11 0.0004398 3.998E-05 10.0052618 2.68538E-15
Residual 275 0.0010988 3.996E-06
Total 286 0.0015386

Coefficients
Standard 

Error t Stat P-value Lower 95% Upper 95%
Lower 
95.0%

Upper 
95.0%

Seasonality 
Coefficient

Intercept - Dec -0.00278 0.00041 -6.80563 0.00000 -0.00358 -0.00197 -0.00358 -0.00197 -0.00278
Jan 0.00421 0.00058 7.22558 0.00000 0.00307 0.00536 0.00307 0.00536 0.00144
Feb 0.00381 0.00058 6.59675 0.00000 0.00267 0.00494 0.00267 0.00494 0.00103
Mar 0.00364 0.00058 6.30160 0.00000 0.00250 0.00477 0.00250 0.00477 0.00086
Apr 0.00342 0.00058 5.92254 0.00000 0.00228 0.00455 0.00228 0.00455 0.00064
May 0.00280 0.00058 4.84563 0.00000 0.00166 0.00393 0.00166 0.00393 0.00002
Jun 0.00337 0.00058 5.84833 0.00000 0.00224 0.00451 0.00224 0.00451 0.00060
Jul 0.00201 0.00058 3.49141 0.00056 0.00088 0.00315 0.00088 0.00315 -0.00076
Aug 0.00297 0.00058 5.15197 0.00000 0.00184 0.00411 0.00184 0.00411 0.00020
Sep 0.00395 0.00058 6.84689 0.00000 0.00281 0.00509 0.00281 0.00509 0.00117
Oct 0.00240 0.00058 4.16457 0.00004 0.00127 0.00354 0.00127 0.00354 -0.00037
Nov 0.00080 0.00058 1.37811 0.16929 -0.00034 0.00193 -0.00034 0.00193 -0.00198

Appendix 1 - Seasonality Analysis



Year Constant
10yr Rate 

Chg.
Exp. Inflation 

Chg.
Slope 

Change
Squared 

Rate Chg. d.f.
Adj. R-

Sq.
Duration 
Multiplier

1997 0.0040 -0.790 *** 0.715 *** -0.0022 -7.28 54 50.6% 0.18
1998 0.0030 -0.232 ** 0.300 *** -0.0019 15.70 54 50.6% 0.03
1999 0.0038 -0.352 *** 0.504 *** -0.0103 *** -28.38 ** 54 50.6% 0.02
2000 0.0062 -0.199 *** 0.236 *** 0.0039 ** 77.05 *** 54 50.6% 0.06
2001 0.0063 -0.610 *** 0.549 *** 0.0045 ** 11.49 54 50.6% 0.41
2002 0.0083 -0.653 *** 0.769 *** 0.0031 -16.50 ** 54 50.6% 0.31
2003 0.0050 -0.814 *** 0.798 *** -0.0023 -0.03 54 50.6% 0.63

Coefficients

Appendix 2 - Model 2 Results  by Year



Contract 4/15 Settlement Implied Inflation Open Interest
Jun 04 96.69 0.83% 35
Sep 04 98.975 0.26% 220
Dec 04 97.195 0.70% 40
Mar 05 97.715 0.57% 10
Jun 05 96.75 0.81% 10
Sep 05 97.71 0.57% 35
Dec 05 97.745 0.56% 35
Mar 06 97.26 0.68% 30
Jun 06 96.7 0.82% 30
Sep 06 97.69 0.58% 30
Dec 06 97.675 0.58% 30

Implied Annualized Inflation 2.56%

Breakeven Inflation for Jan 07
Tips Issue 2.27%

Calculation of CPI Settlement Price at Expiration:

where 3 month %Change in CPI is the percentage change in the CPI level for the month
prior to expiration (and released during the month of expiration) and the month four
months prior to expiration (and released three months prior to expiration).

Thus,  inflation implied by each CPI contract equals:

and annualized inflation implied over the entire period leading to maturity of Jan 07 Tips is:

100 - [4*100*3 month %Change in CPI]

(100 - Price)/(4*100)

(Π (1 + Implied Inflation for Each Contract))^(1/2.75) - 1

Appendix 3:  Implied Inflation of CPI Futures Contracts



Duration 1

Change in Change in TIPS Ret/
Date Event Return Yield Return Yield Treas. Ret
1/28/2004 Fed Changes Considerable Period Language -0.74% 0.086 -0.82% 0.103 0.90

3/5/2004 Weak Gov't Feb Employment Report: Expected 
120,000; Actual 21,000

1.12% -0.130 1.44% -0.181 0.78

3/11/2004 Spain Train Bombing by Al Qaeda, 200 dead -0.20% 0.023 0.06% -0.008 -3.33

3/15/2004 Fed holds rate constant, somber economic language 
("lagged jobs", "can be patient")

0.48% -0.056 0.12% -0.015 4.00

4/2/2004 New Jobs - 308,000(non-farm), 3x concensus, 4yr 
high, 230,000 in services(mostly retail); 
Unemployment up to 5.7% against 5.6% estimate 
(more workers returning to workforce), income 
increased 0.1% vs 0.2% est, length of avg. 
workweek and total hours declined

-1.69% 0.200 -2.06% 0.265 0.82

4/13/2004 CPI number much higher than expectations -0.64% 0.018 -0.90% 0.116 0.71

1 Here I define duration as the TIPS Return divided by the Treasury return

7/15/2013 TIPS 11/15/20013 Treas.

Appendix 4 - TIPS Returns following notable events




