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Abstract 

 

This paper investigates the effect of monetary policy shifts on Treasuries over the last three 

decades. Using Campbell and Ammer’s (1993) framework, we decompose unexpected excess 

returns on 2-, 5- and 10-year Treasuries in three components related to revisions in 

expectations (news) about future excess returns, inflation and real interest rates. We evaluate 

the impact of conventional and unconventional monetary policy shocks on returns and their 

components. Our results indicate that expansionary monetary policy shocks are associated 

with declining inflation expectations and higher Treasuries’ returns. 
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1. Introduction 

 

The greatest part of the three-decade long bull-run in Treasuries took place within an 

environment of low and stable inflation and sustained economic growth. Starting from the 

mid-1980s, the macroeconomic tranquillity that defined the Great Moderation era was 

accompanied by—some argue delivered by—an apparently simple and predictable rule 

underlying the conduct of monetary policy, based upon targeting of the Federal funds rate 

(FFR). That era of stability and predictability came to an abrupt end with the global financial 

crisis of 2007-2009. As the zero lower bound on interest rates constrained policymakers in the 

US and elsewhere, conventional monetary policy was unable to boost economic activity. The 

Federal Reserve (Fed) adopted non-conventional policy tools, including liquidity facilities 

and outright purchases of Treasury bonds and other assets from the private sector, in order to 

improve financial market conditions and reduce longer-term interest rates. After almost six 

years of unprecedented expansion in the Fed’s balance sheet, the end of quantitative easing 

(QE) was announced in October 2014. 

This study conducts an empirical investigation of the role of monetary policy for 

Treasuries over the last three decades using the framework of Campbell and Ammer (1993) 

(hereafter C/A). We use identities linking unexpected excess bond returns to revisions in 

expectations (news) about future excess returns, inflation and real interest rates. News are 

identified using a VAR time-series econometric model. The decomposition of returns to news 

terms was pioneered in bond market studies by C/A who built upon Campbell and Shiller’s 

(1988) and Campbell’s (1991) earlier work for the stock market. To identify the sources of the 

bond market’s response to monetary policy shocks, we modify Bernanke and Kuttner’s 

(2005) extension of C/A’s framework so that it is applicable to bond market returns.1 At the 

first stage of our analysis, we decompose unexpected excess returns on 2-, 5- and 10-year 
                                                           
1 Using the VAR-based decomposition of returns to news components, Bernanke and Kuttner (2005) and Maio 

(2014) examine the US stock market’s reaction to monetary policy shifts.  
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Treasury bonds to news about future excess returns, inflation and real interest rates. At the 

second stage, we evaluate the impact of conventional and unconventional monetary policy 

shifts on Treasury bond returns and their components. The sample period, 1985-2014, 

commences during the Great Moderation and ends in the aftermath of the recent financial 

crisis. We use an FFR-based measure to capture conventional policy shocks, while non-

conventional policies are captured using unexpected changes in the monetary base. The use of 

quantity-based indicators is motivated by a number of recent studies that evaluate the role of 

the monetary base, or the supply reserves, as an alternative operating target for monetary 

policy (Curdia and Woodford, 2011; Gertler and Karadi, 2013).  

We contribute to the existing literature in three ways. First, by using an approach that 

allows us to explain the bond market reaction to monetary policy shocks over the last three 

decades on the basis of news about macro-fundamentals and risk. Second, by paying special 

attention to the role of the financial crisis and the non-conventional policies subsequently 

adopted by the Fed. Third, by considering shorter maturities, in addition to the often analysed 

10-year Treasury bond, in order to examine whether the effects vary across the yield curve.  

Previewing our empirical results, the main findings can be summarized as follows. 

First, across different maturities, variance decomposition results show that news about future 

inflation is the key factor in explaining the variability of unexpected excess Treasury bond 

returns during the era of lower inflation that commenced in the mid-1980s. On the other hand, 

the influence of risk premium news and real interest news is substantially lower. Second, we 

find that unexpected monetary easing is generally associated with higher excess Treasury 

bond returns. In the case of quantity-based monetary policy indicators, our results are driven 

largely by the peak of the financial crisis in autumn 2008 when unprecedented expansion in 

the Fed’s balance sheet was accompanied by a stronger bond market response to money 

growth. Third, our results highlight the importance of inflation news in explaining the bond 
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market reaction to monetary policy. We find that the positive effect of monetary easing on 

unexpected excess Treasury bond returns mainly results from downward revisions in inflation 

expectations. These main findings are robust to various sensitivity checks, related to the 

specification of the underlying VARs and the monetary policy proxies.  Moreover, we show 

that the negative effect of monetary easing on inflation expectations is robust to the use of 

survey-based expectations. 

Our analysis is related to three strands of the literature. The first strand includes 

studies that assess the role of macroeconomic forces, most importantly inflation, in 

determining bond market volatility. The significance of inflation risk for nominal bonds 

within prominent term structure models varies considerably from very high (Piazzesi and 

Schneider; 2007) to almost zero (Chernov and Mueller; 2012). The term structure literature 

does not allow one to draw widely accepted conclusions about the joint dynamics of inflation 

and the nominal term structure (Duffee, 2017). Different restrictions on risk premium 

dynamics may play a role in explaining these differences. Our findings about the important 

role of inflation news are consistent with C/A and other studies that use their model in the US 

(Engsted and Tanggaard, 2007) and other countries (Barr and Pesaran, 1997; Cenedese and 

Malluci, 2015). They are in contrast, however, to Duffee (2017) who uses survey-based 

inflation expectations and martingale forecasts of yields within a variance decomposition 

framework.2 He finds that the variance of news about expected inflation explain only between 

10 to 20 percent of the variance of shocks to nominal Treasury yields.  

The differences between the results of studies that use C/A’s approach and Duffee 

(2017) are likely to driven to driven by different modelling approaches and assumptions 

regarding the identification of inflation news. In the C/A framework inflation enters the model 

indirectly as part of the construction of the ex post real interest rate, and inflation news are 

                                                           
2 The only mechanical difference to C/A’s identities is that Duffee (2017) considers innovations in yields, as 

opposed to innovations in returns. 
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identified using yields’ data – see Section 2.2 for more details. We should point out that, as 

demonstrated in Section 5.1, our results are robust to extending the model by including 

economic activity indicators that are likely to capture inflationary pressures. Duffee (2017), 

on the other hand, identifies inflation news using survey data.3 The findings of Coibion and 

Gorodnichenko (2012) suggest that behaviour of survey-based inflation forecasts is consistent 

with the presence of information rigidities. Stickiness in survey-based inflation forecasts 

implies that they may differ from the inflation expectations of investors, as built in bond 

prices and yields, since the latter are more likely to be frequently updated. In an earlier 

working paper version, Duffee (2014) acknowledges that the non-volatile nature of survey-

based inflation expectations is crucial in generating a weaker role for inflation in the variance 

decomposition: “Although expectations of future inflation are highly persistent, they fluctuate 

little over time…Thus mechanically, innovations to expected short-term real rates and term 

premia are the primary drivers of yield shocks” (Duffee, 2014; p.2).4 

 The second strand of related literature considers the bond market effects of monetary 

policy shocks. Two key findings from earlier studies, conducted prior to the 2007-2009 

financial crisis, are that Treasuries significantly respond to shifts in the FFR and the response 

tends to diminish at longer maturities (Kuttner, 2001; Cochrane and Piazzesi, 2002). 

Following the onset of the financial crisis, the implementation of QE led to a surge of studies 

that examine its impact on the bond market. Using various approaches, it is commonly found 

that QE was effective in reducing long-term Treasury bond yields. As to how this was 

achieved, the existing literature emphasizes two potential channels. According to the 

signalling channel, QE provided information to market participants about the commitment of 

the Fed to easier monetary policy, leading to lower expectations of future short-term rates. 

                                                           
3 The information content of surveys has attracted attention in recent work. Ang et al. (2007) show that surveys 

provide useful information beyond that contained in econometric models (see also, Faust and Wright, 2009).  
4 Bridging both approaches, one could argue that Duffee’s results, which rely on the use of highly persistent 

survey-based expectations, might be interpreted as a lower bound for the importance of inflation news. On the 

other hand, our market data-based results might be seen as the corresponding upper bound. 
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This development explains, through the expectations theory of the term structure, the 

reduction in long-term yields. On the other hand, the portfolio balance channel assumes 

imperfect substitutability of bonds with different maturities, consistent with preferred habitat 

investors (Vayanos and Vila, 2009). According to it, the QE-induced decline in the supply of 

long-term bonds reduced their yield by compressing the term premium. The mixed empirical 

evidence together with the empirical failure of the expectations theory (Thornton, 2005; Sarno 

et al., 2007) and the restrictive theoretical assumptions underlying preferred habitat 

(Thornton, 2012) imply that our understanding of how QE led to lower bond yields is still 

incomplete.5  The evidence in this paper is overall not supportive for the portfolio balance 

mechanism’s prediction of a strong role for risk premium news in explaining the bond market 

reaction to the expanding balance sheet of the Fed. 

The third strand of related literature examines the effect of monetary policy shocks on 

inflation expectations. The negative impact of monetary easing on inflation expectations 

appears counter-intuitive when viewed through the lens of standard macroeconomic models 

where expansionary shocks are associated with a rise in inflation and inflation expectations.6 

However, as Andreou et al. (2017) point out, recent theoretical work suggests different impact 

of monetary policy on inflation expectations depending on the theoretical model being 

considered (Cochrane, 2016; Garcia-Scmhidt and Woodford, 2015; Campbell et al., 2012). In 

contrast to standard “textbook” models, imperfect information-based approaches, such as in 

Campbell et al. (2012), and the neo-Fisherian model of Cochrane (2016) suggest that if the 

Fed increases the policy rate, inflation expectations will rise. Imperfect information-based 

approaches assume that the Fed has superior information relative to the private sector. This 

                                                           
5 The empirical evidence is rather mixed. For example, Gagnon et al. (2011) and D'Amico et al. (2012) find that 

reductions in the yield of long-term Treasuries primarily reflect a lower term premium, while the results of 

Christensen and Rudebusch (2012) and Bauer and Rudebusch (2013) favour the signalling channel. 
6 Nevertheless, previous evidence indicates it takes several quarters for inflation to respond to monetary policy 

shocks and a “price puzzle” may occur in the short-run (Rusnak et al., 2013). A related reason why our results 

may look to be at odds with the VAR literature is that identified VAR analyses often restrict responses of key 

endogenous variables to be “theory-consistent”. Uhlig (2005) shows that monetary shocks have no effect on 

GDP when he imposes no restrictions on that relationship. 
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may be related to the superior resources that it commits to forecasting (Romer and Romer, 

2000).7 Nakamura and Steinsson (2018) also use “Fed information effects” to explain the 

positive effect of monetary tightening to output growth forecasts, which is opposite to what 

standard models would predict. They argue that Fed announcements affect private sector’s 

beliefs not only about monetary policy but also about other economic fundamentals.  

Our findings regarding the link between monetary policy and inflation expectations 

are broadly in line with the survey-based empirical evidence in Andreou et al. (2017) for 

European countries and Campbell et al. (2012) for the US.  

The rest of the paper is structured as follows. Section 2 presents the methodology. 

Section 3 describes the dataset. Section 4 contains the empirical results from the baseline 

analysis, while Section 5 contains the robustness checks.  Section 6 concludes.  

 

2. Methodology 

 

2.1 Excess bond returns decomposition 

 

Using the framework of C/A, we decompose current period unexpected excess bond 

returns into revisions in expectations about future one-period excess bond returns (x), 

inflation (π) and real interest rates (ri): 

  

 
1 1 1

, 1 1 , 1 1 1 , 1 , 1 , 1
1 1 1

( ) i

n n n
i

n t t t n j t j t j t j x t t r t
j j j

x E E x r x x x
− − −

+ + − + + + + + + + + +
= = =

 
= − − − − = − − − 

 
      (1) 

 

where , 1 , 1 , 1n t n t t n tx x E x+ + +
 = −    represents the unexpected one-period log return on a n-period 

zero-coupon bond in excess of the continuously compounded one-period nominal interest 

rate, 
, 1x tx +

 denotes revisions in expectations regarding future excess bond returns (risk 

                                                           
7 In contrast to Romer and Romer (2000), Faust, Swanson and Wright (2004) find little evidence that Fed policy 

surprises signal additional information about the state of economy or have any significant influence on private 

sector forecasts. 
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premium news), 
, 1tx +

 represents revisions in expectations about future inflation (inflation 

news) and 
, 1ir t

x
+

 denotes revisions in expectations regarding future real interest rates (real 

interest rate news).8 The decomposition implies that positive unexpected excess bond returns 

must be associated with decreases in expected future excess returns during the life of the 

bond, decreases in expected future inflation rates, decreases in expected future real interest 

rates, or a combination of the three.  

From Equation (1) it follows that the total variance of excess returns can be 

decomposed into the sum of the three variances plus the respective covariance terms: 

 

( ) ( ) ( ) ( ) ( )

( ) ( )

, 1 , 1 , 1 , 1 , 1, 1

, 1 , 1, 1 , 1

2 ,

2 , 2 ,

i

i i

n t x t t x t tr t

x t tr t r t

Var x Var x Var x Var x Cov x x

Cov x x Cov x x

 



+ + + + ++

+ ++ +

= + + +

+ +

  (2) 

 

 

2.2  Vector autoregressive model and news 

 

The implementation of the variance decomposition for excess bond returns requires 

empirical proxies for the non-directly observable revisions in expectations regarding future 

excess returns, inflation and real interest rates. C/A’s methodology links these multiperiod 

expectations to the stationary dynamics of a vector autoregressive model. Specifically, a first-

order VAR is employed, involving the variables of interest along with other indicators that 

may be useful in forecasting them, to obtain empirical proxies for the news components in 

Equation (1). The forecast errors and the estimated parameters from the VAR model are used 

to construct time series of revisions in expectations for the variables of interest. The starting 

point is the definition of a state vector containing stationary variables that help to measure or 

forecast excess bond returns, inflation and real interest rates: 

 

                                                           
8 See Online Appendix A for the derivation.  
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1 1t t tZ AZ W+ += +          (3) 

 

where Zt is a vector of endogenous state variables included in the model, A denotes a matrix 

of VAR parameters, and Wt is a vector of forecast residuals. The state vector includes the 

change in the nominal short-term risk-free rate, ∆y1,t ; the spread between long-term and short-

term yields, sn,t ; the real interest rate, rt
i ; the relative bill rate, rbt , i.e. the difference between 

the nominal short-term interest rate and its 12-month backwards moving average. 

The first two variables in the state vector are used to construct innovations in excess 

bond returns. The term spread has strong predictive power over bond returns (Campbell and 

Shiller, 1991; Fama and Bliss, 1987; Greenwood and Vayanos, 2014), while the relative bill 

rate is a forecasting variable that can capture longer-run dynamics of interest rate changes 

without introducing long lags (C/A; Barr and Pesaran, 1997; Bernanke and Kuttner, 2005). 

The VAR estimates allow us to compute unexpected excess bond returns and the three 

components identified in Equation (1) as follows: 

 

, 1 1 1 2 1( 1)( )T T

n t t tx n s W s W+ + += − − + ,       (4) 

 
1

3 1, 1
( ) ( )i

T n

tr t
x s I A A A W−

++
= − − ,       (5) 

 

( ) ( ) ( ) ( ) 1 1

, 1 1 1 , 1
1 i

T n

t t r t
x s I A n I I A A A W x

− −

+ + +
 = − − + − − −
 

,   (6) 

 

, 1 , 1 , 1, 1ix t n t tr t
x x x x+ + ++

= − − − .        (7) 

 

where si
T is a unit vector with i representing ith equation in the model and accordingly the ith 

element of a vector is set to 1; I is the identity matrix.9 

Equation (4) shows that current unexpected excess bond returns are obtained using 

innovations in the change of the nominal short-term rate and the term spread. The inclusion of 

                                                           
9 See Online Appendix B for more details. 
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the real interest rate in the state vector allows the extraction of news about it directly from the 

VAR model as indicated by Equation (5). In Equation (6), the inflation news term is 

computed by combining innovations in the change of the nominal short-term rate with news 

about real interest rates. Finally, Equation (7) shows that risk premium news is obtained as a 

residual using the dynamic accounting identity and the estimates of the other components.10  

 

2.3 Monetary policy effects  

 

The above sections explain how the variation of the unexpected excess bond returns 

can be linked to news about future excess returns, inflation and real interest rates, and how 

these news terms can be obtained from a VAR model. In this section we present the 

framework that we use to estimate the impact of monetary policy actions on the bond market. 

To do so, we modify Bernanke and Kuttner’s (2005) extension of C/A’s methodology for the 

case of the bond market. Our approach generates estimates of the impact of monetary policy 

shocks on unexpected excess bond returns and the related news terms, thereby providing 

insights to sources of the bond market’s response to monetary policy. The starting point is the 

inclusion of a monetary policy shocks indicator (MP) as an exogenous variable in the VAR 

model:  

 
*

1 1 1t t t tZ AZ MP W+ + += + +         (8) 

 

where   is a vector that includes the state variables’ response parameters to 

contemporaneous monetary policy actions. We proceed by estimating the original VAR 

model to obtain estimates of A and then regress the forecast residuals vector on the monetary 

policy indicator variable in order to estimate  . The monetary policy effect on the current 

                                                           
10 As C/A explain, backing out risk premium news as a residual is necessary for zero-coupon bonds since 

shrinking maturity over the life of a bond precludes the direct forecasting of excess returns using the VAR 

model.   
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unexpected excess returns and news about real interest rates, inflation and the risk premium 

can be computed using Equations (9)-(12), respectively: 

  

, 1 1 2( 1)( )MP T T

n tx n s s + = − − +        (9) 

 
1

3, 1
( ) ( )i

MP T n

r t
x s I A A A −

+
= − −          (10)  

 

( ) ( ) ( ) ( ) 1 11

, 1 3 1( ) ( ) 1MP T n T n

tx s I A A A s I A n I I A A A  
− −−

+
 = − − + − − + − −
 

 (11) 

 

, 1 , 1 , 1 , 1i

MP MP MP MP

x t n t t r t
x x x x+ + + +

= − − −        (12) 

 

 

3. Data and variables 

 
3.1 Sample period 

 

We use monthly data over the period 1985:1 – 2014:2 for the VAR estimation. The 

sample commences during the early years of the Great Moderation period, while its latter part 

contains the recent global financial crisis and its aftermath. Our analysis is conducted over 

both the full sample period and a shorter sample that ends prior to the onset of the recent 

financial crisis. Doing so, we get insights about the impact of crisis on the variance 

decomposition of unexpected excess bond returns and the relationship between monetary 

policy actions and bond returns. Note that due to the later availability of FFR futures data, the 

starting point of the sample in the estimations of conventional monetary policy effects, 

identified using unexpected changes in the FFR, is 1989:2. 

 

3.2 VAR state variables 

 

We use the 1-month Treasury bill rate, obtained from the Centre for Research in 

Security Prices (CRSP), as a proxy for the nominal short-term risk-free interest rate (y1,t). The 
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long-short spread (sn,t) is calculated as the difference between 10-, 5-, and 2- year zero-coupon 

Treasury bond yields and y1,t. Data on continuously compounded zero-coupon yields is 

obtained from the daily dataset provided by Gurkaynak et al. (2007). The ex post real interest 

rate is defined as the difference between y1,t-1 and the current monthly inflation rate, measured 

by the change in the log of the seasonally adjusted CPI All items index. CPI data is provided 

by the Federal Reserve Bank of St Louis (FREDII database). The relative bill rate is the 

deviation of y1,t from its 12-month backwards moving average. All state variables are 

demeaned prior to estimations and expressed in percentages per annum on continuously 

compounded basis (end of month data used).  

 

3.3 Monetary policy shocks indicators 

 

During the Great Moderation era, monetary policy conduct has been characterised by 

FFR targeting and increasing transparency. The financial crisis of 2007-2009 brought this 

benign regime to an end and had a significant impact on the Fed’s approach to monetary 

policy implementation. The Fed responded aggressively to the crisis by reducing the target 

FFR to near zero. Moreover, it used various tools (liquidity facilities and Large Scale Asset 

Purchases (LSAPs)) to improve financial market conditions and put downward pressure on 

longer-term interest rates, thereby supporting economic activity.11  Conducting the LSAPs 

programme, the Fed purchased significant amounts of longer-term assets from the private 

sector, mainly Treasury bonds and agency mortgage backed securities, leading to significant 

changes in the size and composition of its balance sheet.12 The increase in the Fed’s assets 

was matched by an expansion in its liabilities. Particularly, reserve balances have increased 

considerably relative to their level prior to the financial crisis and are highly in excess of the 

regulatory requirements. Figure 1 shows the dramatic rise in total reserves and the monetary 

                                                           
11  See Table C2 in Online Appendix C for a list of the relevant announcements by the Fed.  
12 Figure C2 in Online Appendix C shows developments in the Fed’s holdings of Treasury securities across 

different maturities.  
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base since late 2008 and also highlights that, in contrast to narrow money, broad money (M2) 

did not significantly expand.  

[FIGURE 1 HERE] 

In our empirical analysis we use two monetary policy shocks indicators that are 

related to unexpected changes in the FFR and the (log) monetary base. Conventional 

monetary policy is captured by the FFR-based measure, while non-conventional policy 

dimensions are captured by the quantity-based measure. The first indicator isolates surprise 

FFR changes using data from FFR futures and the methodology of Kuttner (2001). The 

month-t unexpected FFR change, ∆FFRt
U, can be calculated as follows: 

 

1

, 1,

1

1 D
U

t t d t D

d

FFR i f
D

−

=

 = −          (13) 

 

where it,d denotes the target FFR on a day d of month t, and 
1

1,t Df −  is the rate corresponding to 

the 1-month futures contract on the last (Dth) day of month t-1. The definition is based on that 

the FFR futures contract’s settlement price is determined by the monthly average FFR.13   

The second indicator measures monetary shocks using unexpected changes in the log 

of the seasonally adjusted (St. Louis adjusted) monetary base (MB), ∆MBt = MBt – MBt-1. A 

number of studies that focus on the Japanese QE experience use developments in narrow 

money as proxy for non-conventional monetary policy (Harada and Masujima, 2009). 

Developments in the monetary base should be more informative, as compared to asset-side 

measures, about the Fed’s non-conventional policies. This is because asset-side proxies just 

reflect LSAPs and show significant activity only since early 2009, while monetary base 

changes further capture the impact of the various non-sterilised liquidity facilities of the Fed 

that were heavily used in autumn 2008.14  

                                                           
13 FFR data is obtained from the FREDII database, while Bloomberg is the source of FFR futures data.. 
14  Indeed, the highest monetary base growth rates in US record occurred in October and November 2008 

reaching 20% and 26% per month, respectively. 
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In line with previous work by Cover (1992) and Karras (2013), we obtain surprises in 

narrow money growth, ∆MBt
U, as the residuals from a regression of monetary base growth on 

its own lags and lags of unemployment: 

 

1 1

n m

t j t j i t i t

j i

MB a MB UN  − −

= =

 = +  + +         (14) 

 

where UNt  = log[Ut /(1– Ut)] and Ut  denotes unemployment.15  Figure 2 plots the two 

monetary policy shocks indicators. Towards the end of 2008, the quantity-based proxy 

becomes highly active while the volatility of interest rate-based proxy displays a negative 

trend over time and dies out since the zero lower bound was reached.   

[FIGURE 2 HERE] 

   

The indicator for monetary policy shocks is included as an exogenous variable in 

Equation (8). The exogeneity assumption would not hold if the Fed responds 

contemporaneously to developments in the market for Treasuries and if the Fed and the 

Treasuries market jointly and contemporaneously respond to new economic information. 

With respect to the first potential source of endogeneity, empirical evidence on whether the 

Fed is systematically following Treasuries is overall non-conclusive and rather elusive when 

medium and longer term yields are examined (Nimark, 2008). Second, in order to examine 

whether the policy shocks indicators contemporaneously react to economic news, we regress 

them on variables that capture surprises in nonfarm payrolls, industrial production growth, 

retail sales growth, core and headline CPI inflation (Bernanke and Kuttner, 2005). We do not 

find a significant contemporaneous monetary policy response to macroeconomic surprises.16 

Finally, in the robustness checks section we address the issue of potential endogeneity using 

the approach of Romer and Romer (2004) to calculate policy shocks that take into account the 

                                                           
15 The number of lags (n=m=7) is chosen by the Akaike information criterion. 
16 Due to data availability, the sample period for these regressions starts in 1991:10. See Table C3 in Online 

Appendix C for the results.  
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Fed’s response to expected economic conditions. We find that the main results hold. Hence, 

the exogeneity assumption should not be significantly restrictive in the context of our 

analysis. 

 

4. Empirical findings 

 

4.1  VAR estimation results  

 

Table 1 reports the estimated VAR(1) coefficients for the full and pre-crisis sample 

periods for three alternative VAR models that only differ in terms of the zero-coupon bond 

yield used to calculate the long-short spread (10-, 5- and 2-year yields). Heteroskedasticity-

consistent standard errors are shown in parentheses. The results can be summarised as 

follows. First, the one-month ahead forecasting power of the VAR is quite reasonable. 

Second, the change in the nominal short-term rate is predicted by its own lag, the lagged long-

short spread and the lagged relative bill rate. The long-short spread is highly persistent with 

its autoregressive coefficient being close to 0.8-0.9 across the different cases. The real interest 

rate typically follows an AR(1) process with a coefficient of about 0.4 to 0.5. The lagged 

spread generally helps to forecast the real rate in the case of 10-year and 5-year bonds. The 

relative bill rate is forecast by its own lag, the lagged spread and the lagged change in the 

nominal short-term rate. Third, the one-period dynamics of the system are not significantly 

affected by the inclusion of the financial crisis in the sample period. Fourth, the estimated 

VARs are dynamically stable since no root lies outside the unit circle. 

[TABLE 1 HERE] 

 

4.2 Variance decomposition results 

 

The variance decomposition results for 10-, 5- and 2-year bonds are shown in Table 2. 

In addition to the variances and covariances of the three components of unexpected excess 
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bond returns, normalised by the variance of the return innovation itself, we report the R2 

statistics from univariate regressions of unexpected excess returns on each of the estimated 

components. The key finding in Table 2 is that across different maturities news about future 

inflation is the dominant factor in explaining the variation of Treasury bond returns. For 

example, the full sample variance decomposition attributes 83% of the variance of 10-year 

bond excess returns innovations to the variance of inflation news. Both the volatility of 

inflation news and that of unexpected excess Treasury bond returns decrease as we move 

from longer-term to shorter-term bonds, but the latter’s decrease is more pronounced. Hence, 

the ratio of the volatility of inflation news to the volatility of unexpected excess bond returns 

is higher for shorter-term bonds.   

When we exclude the recent financial crisis and its aftermath from the sample that is 

used for the VAR estimation, we obtain variance decompositions that are similar to the full 

sample. This finding is consistent with the fact that the VAR estimation results in Table 1 do 

not indicate significant changes across the two samples in the predictability of the 

components of excess bond returns. The dominant role of inflation is also highlighted by the 

high R2 values in regressions of returns innovations on inflation news. On the other hand, 

estimates of the risk premium and real interest rate news variance terms are typically smaller 

in magnitude and statistically insignificant, while the covariances also play a minor role in the 

decomposition. The importance of inflation news is consistent with previous evidence for the 

US by studies that include the highly inflationary 1970s and early 1980s and use C/A’s 

approach to extract news (C/A; Engsted and Tanggaard, 2007).  

[TABLE 2 HERE] 

 

4.3  Monetary policy effects on unexpected excess returns and their components 

 

Tables 3-4 report estimates of the impact of monetary policy shocks on unexpected 

excess Treasury bond returns and their components over the full and pre-crisis sample 
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periods. The results in Table 3 are based on unexpected FFR changes. Several interesting 

features arise. First, we find that monetary policy shocks significantly affect the bond market 

across all three maturities and across both sample periods. In particular, monetary easing 

shocks (unexpected FFR cuts) are associated with higher contemporaneous unexpected excess 

returns. Second, the impact of FFR shocks on bond returns tends to increase in magnitude, 

particularly in the pre-crisis period, as the maturity increases. There are various possible 

explanations for the significant reaction at the long-end of the bond market. Rolley and Sellon 

(1995) point out that if policy actions are seen as relatively permanent or as the first in a series 

of future actions, the response of long-term rates may be larger than the response of short-

term rates. Over-reaction of long-term rates to changes in short rates could also provide a 

mechanism to explain the impact of monetary policy throughout the term structure (Romer 

and Romer, 2000). Ang et al. (2011), on the other hand, emphasise the role of shifts in the 

Fed’s policy reaction function.    

Third, the reaction of the bond market to monetary policy actions is largely explained 

through the inflation news channel. Specifically, we find that the key driver of the positive 

bond returns’ response to unexpected FFR cuts is their negative effect on inflation 

expectations. The effect is stronger at longer maturities, especially when we use the pre-crisis 

sample. Fourth, while reductions in the FFR exert a large and statistically significant effect on 

inflation expectations, the impact on expected excess bond returns (term premium) and real 

interest rates is typically smaller or insignificant. Only in the case of full sample estimates for 

10-year bonds the risk premium news and real interest rate news responses are statistically 

significant at the 5% level. The positive effect of monetary easing on real interest rate news is 

outweighed by the negative effect on the other two components of unexpected excess bond 

returns (inflation and risk premium news), so that the total effect on bond returns is positive. 

 [TABLES 3-4 HERE] 
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Table 4 uses unexpected changes in the (log) monetary base. We focus on the full 

sample estimation results since the pre-crisis sample excludes the recent financial crisis and 

its aftermath, that is, the period when quantity-based indicators became strongly active due to 

the non-conventional policies that were adopted by the Fed. The main insights that we 

identified using interest rate-based measures remain overall valid in full sample estimations 

with quantity-based measures. Particularly, the positive effect of monetary easing shocks 

(higher unexpected monetary base growth) on unexpected excess Treasury bond returns 

comes through downward revisions in inflation expectations, with the impact being generally 

stronger at longer maturities. The full sample results indicate that money growth surprises 

significantly affects real interest rate expectations, whereas the impact on risk premium news 

tends to be statistically insignificant. The positive effect of monetary easing on real interest 

rate news is compensated by the negative impact on inflation news.  

[FIGURE 3 HERE] 

Comparing the full sample with the pre-crisis results from quantity-based measures of 

monetary policy, it becomes apparent that the former largely reflect developments that 

occurred during the financial crisis. Following the collapse of Lehman Brothers the Fed 

significantly expanded the pace of monetary easing, both in the conventional and non-

conventional sense. The FFR declined by 160 basis points between September-November 

2008 and the monetary base growth rate recorded historical highs due to the heavy usage of 

non-sterilised Fed liquidity facilities. At the same time, inflation expectations sharply 

deteriorated in line with the worsening economic outlook (Campbell, Shiller and Viceira, 

2009). Figure 3, which plots recursive estimates of the impact of unexpected (log) monetary 

base changes on unexpected excess Treasury bond returns and inflation news, also suggest 

that an important structural shift took place in autumn 2008. Following the unprecedented 

expansion in the monetary base and the announcement of QE1, the relationship between 
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money growth surprises and bond returns tends to increase in magnitude, while the impact on 

inflation expectations becomes strongly negative. The response parameters exhibit a tendency 

to become smaller in size after the initial shock, suggesting that further rounds of QE may not 

have been as influential as the first one.     

Summarising our main results, we find that the positive effect of monetary easing on 

the Treasury bond market is principally due to falls in inflation expectations. The negative 

impact of monetary easing on inflation expectations is consistent with previous studies that 

use surveys to measure expectations (Campbell et al., 2012; Andreou et al., 2017). It is also in 

line with “Fed information effects” (Romer and Romer, 2000; Nakamura and Steinsson, 

2018). Our results are also consistent with the way that financial market participants routinely 

interpret monetary policy actions, with easing often seen as signalling a worsening economic 

outlook.17 Finally, our results are overall not supportive of the portfolio balance mechanism, 

according to which monetary easing, via an expansion of the Fed’s balance sheet, should 

increase current period bond returns primarily through downward adjustments in expected 

excess returns (term premium).   

 

5. Robustness checks 

 

We examine the sensitivity of our empirical findings in a number of ways and find 

that the results are robust.  First, we extend the state vector specification of the underlying 

VAR model. Second, we employ the methodology suggested by Romer and Romer (2004) to 

calculate monetary policy shocks. Third, we consider higher-order VARs. Fourth, we modify 

the model that is used to extract monetary base growth surprises. Fifth, we consider 

alternative quantity-based monetary policy indicators. Finally, we estimate the effect of 

                                                           
17 See, e.g., the following excerpt from the Financial Times (2/2/2001): “Government bond prices rose yesterday 

as markets around the world digested Wednesday’s 50 basis points interest rate cut by the US Federal 

Reserve.…slower growth and less inflation was good for the bond market...”.   
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monetary policy shocks on inflation news identified from surveys. The results are contained 

and discussed in the Online Appendix C.   

 

6. Conclusions 

 

Following the recent financial crisis and the actions taken by the Fed, analyses of the 

bond market impact of monetary policy actions came to the focus of academics, investors and 

policymakers. This paper combines the dynamic accounting identity of C/A with a VAR 

model to decompose unexpected excess bond returns in news about future excess returns, 

inflation and real interest rates, and links these with policy shocks. FFR-based indicators are 

used to capture conventional monetary policy, whereas shifts in the monetary base are 

employed to capture the non-conventional dimensions of monetary policy during the crisis 

and its aftermath. 

We find that monetary easing is associated with higher bond returns. In the case of 

quantity-based monetary policy indicators, the bond market response largely reflects 

developments that occurred at the peak of the financial crisis in autumn 2008. As to why the 

bond market responds in this manner, the results highlight the role of inflation news. We find 

that the positive effect of monetary easing on bond returns mainly comes from corresponding 

downward revisions in inflation expectations. Such a link between monetary policy shocks 

and inflation expectations is consistent with “Fed information effects” (Romer and Romer, 

2000; Nakamura and Steinsson 2018).  



20 
 

References 
 

Andreou, E., Eminidou, S., and Zachariadis, M., 2017. Inflation expectations and monetary 

policy surprises. University of Cyprus, Department of Economics, Working paper 01-

2017. 

Ang, A., and Piazzesi, M., 2003. A no-arbitrage vector autoregression of term structure 

dynamics with macroeconomic and latent variables. Journal of Monetary Economics, 

50(4), p.745-787. 

Ang, A., Bekaert, G., and Wei, M., 2007. Do macro variables, asset markets, or surveys 

forecast inflation better? Journal of Monetary Economics, 54(4), 1163-1212. 

Ang, A., Boivin, J., Dong, S., and Loo-Kung, R., 2011. Monetary policy shifts and the term 

structure. Review of Economic Studies, 78(2), p.429-457. 

Barr, D., and Pesaran, B., 1997. An assessment of the relative importance of real interest 

rates, inflation, and term premiums in determining the prices of real and nominal U.K. 

bonds. Review of Economics and Statistics, 79(3), p.362-366. 

Bauer, M.D., and Rudebusch, G.D., 2013. The signaling channel for Federal Reserve bond 

purchases. Federal Reserve Bank of San Francisco Working Paper Series, Working 

paper 2011-21. 

Bernanke, B.S., and Kuttner, B.N., 2005. What explains the stock market’s reaction to 

Federal Reserve policy? Journal of Finance, 60(3), p.1221-1257. 

Bredin, D., Hyde, S., and O’Reilly, G., 2010. Monetary policy surprises and international 

bond markets. Journal of International Money and Finance, 29(6), p.988-1002. 

Campbell, J.Y., 1991. A variance decomposition for stock returns. Economic Journal, 

101(405), p.157-179. 

Campbell, J. Y., and Ammer, J., 1993. What moves the stock and bond markets? A variance 

decomposition for long term asset returns. Journal of Finance, 48(1), p.3-37. 



21 
 

Campbell, J.Y., Lo, A.W., and MacKinlay, A.C., 1997. The econometrics of financial 

markets. New Jersey: Princeton University Press. 

Campbell, J.Y., and Shiller, R.J., 1988. The dividend–price ratio and expectations of future 

dividends and discount factors. Review of Financial Studies, 1(3), p.195-228. 

Campbell, J.Y., and Shiller, R.J., 1991.Yield spreads and interest rate movements: A bird’s 

eye view. Review of Economic Studies, 58(3), p.495-514. 

Campbell, J.Y., Shiller, R.J., and Viceira, L.M., 2009. Understanding inflation-indexed bond 

markets. NBER Working Paper Series, Working paper 15014. 

Campbell, J.R., Evans, C.L., Fisher, J.D., and Justiniano, A., 2012. Macroeconomic effects of 

Federal Reserve forward guidance. Brooking Papers on Economic Activity, Spring 

2012. 

Cenedese, G., and Mallucci, E., 2015. What moves international stock and bond markets? 

Journal of International Money and Finance, forthcoming. 

Chen, S., 2007. Does monetary policy have asymmetric effects on stock returns? Journal of 

Money, Credit and Banking, 39(2-3), p.667-688. 

Chernov, M, and Mueller, P., 2012. The term structure of inflation expectations. Journal of 

Financial Economics, 106(2), p.367-394. 

Christensen, J.H.E., and Rudebusch, G.D., 2012. The response of interest rates to US and UK 

quantitative easing. Economic Journal, 122(564), p.385-414. 

Cochrane, J.H., 2016. Do higher interest rates raise or lower inflation? Paper posted at 

http://faculty. chicagobooth.edu/john.cochrane/research/papers/fisher.pdf.  

Cochrane, J.H., and Piazzesi, M., 2002. The Fed and interest rates: A high-frequency 

identification. American Economic Review Papers and Proceedings, 92(2), 90-95. 

Coibion, O., and Gorodnichenko, Y., 2012, What can survey forecasts tell us about 

informational rigidities. Journal of Political Economy, 120(1), p.116-159. 



22 
 

Cover, J.P., 1992. Asymmetric effects of positive and negative money-supply shocks. 

Quarterly Journal of Economics, 107(4), p.1261-1282. 

Curdia, V., and Woodford, M., 2011. The central-bank balance sheet as an instrument of 

monetary policy. Journal of Monetary Economics, 58(1), p.54-79. 

D'Amico, S., English, W., Lopez-Salido, D., and Nelson, E., 2012. The Federal Reserve's 

large-scale asset purchase programmes: rationale and effects. Economic Journal, 

122(564), p.415-446. 

Duffee, G.R., 2014. Expected inflation and other determinants of Treasury yields. Johns 

Hopkins University, Working paper. 

Duffee, G.R., 2017. Expected inflation and other determinants of Treasury yields. Journal of 

Finance, forthcoming. 

Engsted, T., and Tanggaard, C., 2007. The comovement of U.S. and German bond markets. 

International Review of Financial Analysis, 16(2), p.172-182. 

Fama, E.F, and Bliss, R., 1987. The information in long-maturity forward rates. American 

Economic Review, 77(4), p. 680-692. 

Faust, J., Swanson, E.T., and Wright, J.H., 2004. Comparing Greenbook and reduced form 

forecasts using a large real-time dataset. Journal of Business and Economic Statistics, 

27(4), 468-479. 

Faust, J., Swanson, E.T., and Wright, J.H., 2004. Do Federal Reserve policy surprises reveal 

superior information about the economy? Contributions to Macroeconomics, 4(1), 

p.1-31. 

Fricke, C., and Menkhoff, L., 2014. Financial conditions, macroeconomic factors and 

(un)expected bond excess returns. Deutsche Bundesbank, discussion paper 35/2014. 



23 
 

Gagnon, J., Raskin, M., Remache, J., and Sack, B., 2011. Large-scale asset purchases by the 

Federal Reserve: did they work? Federal Reserve Bank of New York Economic Policy 

Review, 17(1), p.41-59. 

Garcia-Schmidt, M., and Woodford, M., 2015 Are low interest rates deflationary? A paradox 

of perfect foresight analysis. NBER Working Paper Series, Working paper 21614. 

Gertler, M., and Karadi, P., 2013. QE 1 vs. 2 vs. 3. . . : A Framework for analyzing large-scale 

asset purchases as a monetary policy tool. International Journal of Central Banking, 

9(1), p.5-53. 

Greenwood, R., and Vayanos, D., 2014. Bond supply and excess bond returns. Review of 

Financial Studies, 27(3), p.663-713. 

Gurkaynak, R.S., Sack, B., and Wright, J.H., 2007. The U.S. treasury yield curve: 1961 to the 

present. Federal Reserve Board Finance and Economics Discussion Series, Working 

paper 2006-28.  

Harada, Y., and Masujima, M., 2009. Japanese Economy, 36(1), p.48-105. 

Hansen, P., 2006. A test for superior predictive ability. Journal of Business and Economic 

Statistics, 23(4), p. 365-80. 

Karras, G., 2013. Asymmetric effects of monetary policy with or without quantitative easing: 

empirical evidence for the US. Journal of Economic Asymmetries, 10(1), p.1-9. 

Kuttner, K.N., 2001. Monetary policy surprises and interest rates: evidence from the fed 

funds futures market. Journal of Monetary Economics, 47(3), p.523-544. 

Ludvigson, S.C., and Ng, S., 2009. Macro factors in bond risk premia. Review of Financial 

Studies, 22(12), p.5027-5067. 

Maio, P., 2014. Another look at the stock return response to monetary policy actions. Review 

of Finance, 18(1), p.321-371. 



24 
 

Mankiw, N. G., and Reis, R., 2002. Sticky information versus sticky prices: A proposal to 

replace the New Keynesian Phillips curve.” Quarterly Journal of Economics, 117(4), 

p.1295-1328. 

Nakamura, E., and Steinsson, J., 2018. High frequency identification of monetary non-

neutrality: The information effect. Quarterly Journal of Economics, forthcoming. 

Nimark, K., 2008. Monetary policy with signal extraction from the bond market. Journal of 

Monetary Economics, 55(8), p.1389-1400. 

Piazzesi, M., and Schneider, M., 2007. Equilibrium yield curves. In: Acemoglu, D., Rogoff, 

K., and Woodford, M. eds. NBER Macroeconomics Annual 2006. Cambridge: The 

MIT Press, p.389-472. 

Rolley, V.V., and Sellon, G.H.Jr., 1995. Monetary policy actions and long-term interest rates. 

Federal Reserve Bank of Kansas City Economic Review, 80(4), p.77-89. 

Romer, C.D., and Romer, D.H., 2000. Federal Reserve information and the behavior of 

interest rates. American Economic Review, 90(3), p.429-457. 

Romer, C.D., and Romer, D.H., 2004. A new measure of monetary shocks: Derivation and 

implications. American Economic Review, 94(4), p.1055-1084. 

Rusnak, M., Havranek, T., and Horvath, R., 2013. How to solve the price puzzle? A meta-

analysis. Journal of Money, Credit and Banking, 45(1), p.37-70. 

Sarno, L., Thornton, D.L., and Valente, G., 2007. The empirical failure of the expectations 

hypothesis of the term structure of bond yields. Journal of Financial and Quantitative 

Analysis, 42(1), p.81-100. 

Sims, C., 2003. Implications of rational inattention. Journal of Monetary Economics, 50(3), 

p.665-690. 

Stock, J., and Watson, M., 1999. Forecasting inflation. Journal of Monetary Economics, 

44(2), p. 293-335. 



25 
 

Thornton, D.L., 2005. Tests of the expectations hypothesis: resolving the anomalies when the 

short-term rate is the Federal funds rate. Journal of Banking and Finance, 29(10), 

p.2541-2556. 

Thornton, D.L., 2012. Evidence on the portfolio balance channel of quantitative easing. 

Federal Reserve Bank of St. Louis Working Paper Series, Working paper 2012-015A. 

Uhlig, H., 2005. What are the effects of monetary policy on output? Results from an agnostic 

identification procedure. Journal of Monetary Economics, 52(2), p.381-419. 

Vayanos, D., and Vila, J-L., 2009. A preferred-habitat model of the term structure of interest 

rates. NBER Working Paper Series, Working paper 15487. 

 

  



26 
 

Figure 1: Policy rate and monetary aggregates 

 

 

 

Notes: This figure plots the target Federal funds rate (FFR target), the St. Louis adjusted total reserves (in $bn), 

the M2 money stock (in $bn) and the St. Louis adjusted monetary base (in $bn) over the period 1985:1 – 2014:2. 

The dashed vertical line in the upper left panel denotes the start of zero lower bound period. In the rest of the 

panels, the three dashed vertical lines denote the announcements of first round of quantitative easing (QE1, 

2008:11), second round (QE2, 2010:11)  and third round (QE3, 2012:9). Shaded areas denote US recessions as 

classified by NBER business cycle dates. Data is obtained from the FREDII database. 
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Figure 2: Monetary policy indicators 

 

 

 

Notes: This figure plots the unexpected change in the Federal funds rate (FFR) and the unexpected change in log 

monetary base (MB) over the period 1985:1 – 2014:2. For further details, see Section 3.3. Shaded areas denote 

US recessions as classified by NBER business cycle dates. 
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Figure 3: Recursive estimates of unexpected MB change impact 

 

Panel A: 10-year bonds 

 

 
 

Panel B: 5-year bonds 

 

 
 

Panel C: 2-year bonds 

 

 
 

Notes: This figure plots recursive estimates of the response parameters of unexpected excess Treasury bond 

returns and the corresponding inflation news component to unexpected changes in log monetary base (MB). Panel 

A refers to 10-year bonds, Panel B to 5-year bonds and Panel C to 2-year bonds. The initial sample of the recursive 

estimation is 1985:1 – 1995:1 and then one month is added at each step. The shaded area denotes the period of 

quantitative easing, starting from the announcement of QE1 (2008:11). 
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