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Abstract 

This paper examines the relation between stock returns and unexpected changes in 

nominal and real interest rates and inflation for the US stock market. With the exception 

of Sweeney and Warga (1986), we are the first to examine this relation in detail by 

breaking the results down from the US stock market level to sector, sub-sector and to 
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yield shows a decreasing tendency. So at first glance, we observe clear evidence of the 

inverse association between US stock market returns and changes in the nominal 

interest rate. However, we raise the question of whether this inverse relation is 

consistent by sub-period and whether this inverse association is maintained when we 

break down unexpected changes in the nominal interest rate into unexpected changes in 

the real interest and inflation rates, especially when we examine these relations by 

sector, industry and by economic condition. Thus, the crucial aim of this paper is to 

analyze the details of the relation between returns on US stocks and unexpected changes 

in nominal and real interest rates and inflation. 
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This paper is one of the few to estimate the stock return response to unexpected 

shocks in the nominal interest rate and its components, unexpected changes in the 

inflation rate and the residual that we interpret as unexpected changes in the real interest 

rate. To accomplish this task, we use an extension of the Stone (1974) two-factor model 

proposed in Jareño (2006) and, partly, in Jareño (2008) and Jareño and Navarro (2010). 

Using this approach, we make two contributions. First, we analyse these relations at the 

sector, sub-sector and industry level. Thus, we estimate not only the relation between 

stock returns and unexpected nominal interest rate changes but also the relations 

between stock returns and unexpected changes in the real interest and inflation rates by 

sector, sub-sector and individual industries. Second, we examine a long time period, 

from September 1989 to February 2014. This period encompasses a wide variety of 

economic conditions, including one of the longest expansion periods for the US 

economy, one of the most severe credit contractions in living memory and several 

recessions. This sample variation in economic conditions allows us to explore the 

stability of these relations overall, and by sector, sub-sector and industry. This detailed 

investigation into the stability of these relations allows us to search for special industries 

whose response to unexpected changes in nominal and real interest rates, and 

unanticipated inflation, is consistent, either positive or negative, thereby providing 

valuable information for investors and policy makers who have to consider these 

important sources of systematic risk. 

As mentioned previously, according to most of literature, the response of stock 

returns to changes in nominal and real interest rates is usually negative. Our results 

generally agree with these previous findings. Also, like Booth and Officer (1985) and 

Bae (1990), we find that some financial (as well as non-financial) sectors have 

insignificant relations. However, we also find some contrary results when examining the 
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throughout our sample period so there is always a recently issued 10-year note that the 

Fed can use to accurately estimate 10 year treasury yields. Therefore, we use changes in 

the 10-year US Treasury bond yields, as reported by the Federal Reserve Bank of New 

York in Table H15, as our approximation for unexpected changes in the nominal 

interest rate.
2
 

2.2. Expected inflation rates 

Although previous studies have applied a variety of methodologies to estimate 

expected inflation rates, a lot of related and crucial papers (Pearce and Roley, 1988, 

Schwert, 1981, Fraser et al., 2002, Mestel and Gurgul, 2003, and Jareño, 2008), use 

simple time series ARIMA models to estimate the expected inflation component. These 

studies assume that the current total inflation rate (πt) can be broken down into the sum 

of its expected (πt
e
) and unexpected (πt

u
) components. Thus, the expected component is 

estimated using ARIMA models thereby assuming that this component depends upon its 

own past series. Then the forecast errors from the ARIMA model form our estimate of 

unanticipated changes in inflation. We also use ARI







10 

 

expected inflation rate (hereafter, unexpected changes in the inflation rate that we later 

explain is orthogonalized) and, finally, εjt is the error term. 

To avoid possible high collinearity between the explanatory variables, the 

financial economics literature uses some orthogonalization procedure. In panel A of 

table 1 we observe a high, significant correlation between unexpected changes in real 

interest and unexpected changes in the inflation rate (about -83%). We also find two 

other significant correlations that we do not need to orthogonalize as they do not 

simultaneously occur in our model; the first is between changes in real and nominal 

interest rates (about 44%) and the second is between unexpected changes in inflation 

and nominal interest rates (about 15%). So, as in Lynge and Zumwalt (1980), Flannery 

and James (1984), Sweeney (1998) and Fraser et al. (2002), we orthogonalize the 

relation between unexpected changes in the real int
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Thus, our results seem to be robust, since this orthogonalization process evidently only 

eliminates the correlation between variables. 

The final correlations between explanatory variables included in our model are 

reported in Table 1 Panel b. Notice that the correlation between unexpected changes in 

the real interest rate and unexpected changes in the inflation rate is zero. 

[INSERT TABLE 1 ABOUT HERE] 

2.5. State of the Economy 

Like Veronesi (1999), Knif et al. (2008) and Díaz and Jareño (2009 and 2013), 

we assume that the stock market response to unanticipated changes in nominal and real 
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[INSERT TABLE 2 ABOUT HERE] 

[INSERT FIGURE 2 ABOUT HERE] 

3. Data  

Our data set includes monthly indices for the US sector, sub-sector and 

industries from November 1989 to February 2014, 292 monthly observations in all. The 

US sector index is based on the “Global Industry Classification Standard” GICS as 

developed by Morgan Stanley Capital International and Standard &Poor’s.
5
 The sub-

sector and individual industry indices are refinements of the GICS compiled by and 

obtained from Bloomberg. We also use the monthly S&P500 market index from 

Bloomberg and the monthly 10-year US Treasury yields from the Federal Reserve. 

Finally, we use the monthly expected inflation rates as explained in section 2.2.  

The appendix Table A reports the sector, sub-sector and industry classifications 

according to the GICS combined with the Bloomberg refinements. In this paper we 

analyze 10 sectors, subdivided into 33 sub-sectors and further refined into 82 industries. 

The largest US industry sectors by market capitalization (as of April 29, 2010), are 

Information Technology (19.02%) and Financials (16.58%). There are five other 

noteworthy sectors with weights around 10%, Consumer Discretionary, Consumer 

Staples, Energy, Health Care and Industrials. 

Table 3 reports the monthly returns for the S&P500 Index and the US sector 

indices. The mean and median returns for all sectors and the market are positive and 

fairly large; the mean monthly return is 58 basis points or 7.2% on an annual basis. 

Changes in the 10-year US bond yield, our proxy for the unexpected changes in the 

                                                           
5
 This classification aims to enhance the investment research and asset management process for financial 

professionals worldwide. Also, GICS is the result of numerous discussions with asset owners, portfolio 
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To avoid income smoothing, we use index values net of dividends. We use the 

S&P500 index as a suitable representative of the US stock market and compute the log 

relative return in an analogous way as in (3) to obtain market log-returns. 

4. Empirical results 

We estimate two models, (1) examines the relation between stock returns and 

unanticipated changes in nominal interest rates and (2) estimates the relation between 

stock returns and unanticipated changes in real interest and inflation rates. Both models 

are applied separately by sector, sub-sector and industry and are estimated throughout 

the sample period and during expansion and contraction economic sub periods from 

September 1989 to February 2014. We estimate models (1) and (2) separately using the 

“seemingly unrelated regression” SUR technique (Zellner, 1962) for each of the sector, 

sub-sector and industry samples, six SUR regressions in all, thereby taking into account 

possible contemporaneous correlation in the error terms across sectors, sub sectors and 

industries as well as heteroskedasticity. 

4.1. Results at the sector level 

We regress models (1) and (2) at the sector level and we report the results in 

table 4. Panel A reports the results for the entire sample period and Panels B and C 

report the results for the contraction and expansion periods respectively. The adjusted R 

squares of both models are very similar where for model 1, the adjusted R square ranges 

between about 65% for Information Technology and about 24% for Utilities. All sectors 

exhibit a positive and significant market beta for both models overall and in the 

contraction and expansion sub-periods. While the be
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beta coefficients vary between the least risky Utilities 0.47 to the most risky 

Information Technology sector 1.38.  

[INSERT TABLE 4 ABOUT HERE] 

Looking at model 1 for the overall sample period, the results confirms a 

noteworthy relationship between sector stock returns and unexpected changes in 

nominal interest rates as six of the ten sectors have a statistically significant coefficient. 

Interestingly, the sign of this relationship is not always negative. Consumer Staples, 

Health Care and Utilities are conventionally negative but Energy and Materials are 

marginally positive and Information Technology is significantly positive. Clearly, the 

positive coefficient for Information Technology is 
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inverse relation during contraction which turns positive during expansion suggesting 

that firms in these industries can pass on additional financing costs when economic 

conditions are robust. 

When decomposing unexpected changes in the nominal rate of interest into 

unexpected changes in the real rate of interest and unexpected changes in the inflation 

rate (model 2), we discover comparable results for unanticipated changes in the real rate 

of interest but in this case, there are just four rather than six sectors that are statistically 

significant.  Consumer Staples and Utilities have a significant inverse relation between 

stock returns and unexpected changes in the real rate of interest whereas Energy and 

Materials have a significant positive relation. However, none of these relations remains 

consistently significant and of the same sign for the contraction and expansion sub-

periods with the exception of Energy. Even then the positive coefficient in the 

expansion period is only marginally significant. 

Similarly, the signs of the relation between stock returns and unanticipated 

inflation are not always negative. Specifically, we find significant negative coefficients 

for Consumer Staples, Health Care and Utilities and one positive relation for 

Information Technology. However, only Consumer Staples has a consistent inverse 

relation for both economic sub-periods suggesting that unexpected changes in inflation 

are an important source of risk for investments in the Consumer Staples sector. 

Interestingly, stock returns in the Industrials sector are directly related to unanticipated 

inflation in expansion periods but are inversely related to unanticipated inflation in 

contraction period suggesting that firms in this sector can pass on unexpected 

inflationary costs during robust economic conditions but are less able to do so during 

harder economic times. 
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In summary, we find that when there are significant relations between stock 

returns and unanticipated changes in nominal interest rates and their components, 

unanticipated changes in the real rate of interest and inflation, these relations are most 

commonly negative. The Consumer Staples industry sector shows this tendency most 

strongly as the relation between stock returns and unanticipated changes in the nominal 

interest rate as well as unanticipated changes in the inflation rate are significantly 

negative overall and in the contraction and expansion sub-periods. Even the relation 

between stock returns and unexpected changes in the real rate is negative but 

significantly so only for the contraction sub-period. Meanwhile we observe the contrary 

positive relation more rarely. The clearest example is the Information Technology 

sector. Specifically, while all the significant relations between stock returns in the 

Information Technology sector and unanticipated changes in nominal interest rate, real 

rate and inflation rate are always positive, they are consistently and significantly 

positive overall and in the in the contraction and expansion sub-periods only for 

unexpected changes in the nominal rate of interest. The next step is to see if we can 

discover more instances of these significant relationships as we further refine our 

analysis by examining more refined sub sector portfolios. 

4.2. Results at the sub-sector level 

In the second step of our analysis, we estimate model 1 and 2 at the sub-sector 

level as defined in Appendix Table A. Table 5 shows the number and percentage of sub-

sectors that have a significant response of stock returns to unanticipated changes in each 

factor (nominal interest, real interest and inflation rate) and the average significant 

coefficient and the average positive and negative coefficients for each factor. Panel A 

shows this information for the entire sample period while Panels B and C report this 

information for the contraction and expansion periods respectively. 
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[INSERT TABLE 5 ABOUT HERE] 
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often negative. Specifically, column 2 shows that around 42%, 33% and 27% of the 

sub-sectors for the total sample, contraction and expansion period respectively, have 

stock returns that are significantly and negatively related to unexpected changes in the 

inflation rate.  

Nevertheless, there are some exceptions to the conventionally inverse relations. 

For instance, panel A, column 2 reports that there are six sub-sectors that have a 

significant positive relation between stock returns and unexpected changes in the 

nominal rate of interest in the overall period. In addition, we find three contrary positive 

relations for unexpected changes in the real rate of interest and six contrary positive 

relations for unexpected changes in inflation rate for the overall sample period. 

Breaking down the results by sub-period, we observe
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4.3. Results at an industry level 

As a last step, we regress models 1 and 2 at the industry level. We again 

examine the relations for the total sample, contraction and expansion periods and obtain 

some remarkable results. Table 6 panel A1 and panel A2 shows the results for model 1 

and 2 respectively for the overall period and panels B1, B2, C1 and C2 show the results 

for model 1 and 2 for the contraction and expansion periods respectively.  All panels 

present the information in the same way. For instance, Table 6 panel A1, columns 2 to 5 

show by sector the number of industries, the proportion that have a significant response 

to each factor and the number industries that have a positive and a negative response to 

each factor respectively. Column 6 reports the average significant coefficient for the 

sector and the range of coefficient values by sector while columns 7 and 8 reports the 

size of the average positive and negative coefficients. 

[INSERT TABLE 6 ABOUT HERE] 

For both models in all six panels from A1 to C2, all industries exhibit positive 

and significant market betas for the overall sample and for the expansion period and 

contraction sub-periods with just one interesting exception. While all of the industry 

betas during the contraction period in the Materials sub-sector are positive for both 

models, Panels B1 and B2 show that only 11 of 12 industries have significant betas. The 

exceptional industry is Gold, long rumoured to be an industry that can provide a safe 

haven during recessions.  

Model 1 (in panel A1) reports that at the industry level, there are more instances 

of contrary positive relations between stock returns and unanticipated changes in 

nominal interest rates. In fact, the average industry weighted significant coefficient is 

positive for six of the nine sectors and only three have significant negative average 
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coefficients.
7
 The sectors with the highest number of industries with significant 

coefficients are Consumer Staples with an average significant coefficient of -2.8 and 

Information Technology with an average significant coefficient of 3.7. Meanwhile in 

the Industrials sector, only one of twelve industries, namely Building Products, has a 

significant relation to unexpected changes in nominal interest rates with a coefficient of 

-4.15. Industries in the Energy sector exhibit the highest average significant response to 

unexpected changes in the nominal rate of interest (7584(i)-2.161.2312(e)3.70.1643()3.74(n)-10.312(t)-12.16312(t)-12.1)39( )-20.1584(i)-2.1564(h)-0.295585(i)-2.1659(c)3.74439(e)3.74(s)-1.2as intustrics ihth nt
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Meanwhile, model 2 panel A2, B2 and C2 provides the following interesting 

observations. First, the stock returns of most industries have no significant relation with 

unexpected changes in the real rate of interest. For instance, in the overall period, only 

16 of 82 industries have a significant coefficient and independent of the sample period, 

the stock returns of all industries in the Health Care sector does not have a significant 

relation to unexpected changes in the real rate of interest. There are a few more 

industries with a significant relation between stock returns and unexpected changes in 

the real rate of interest in the contraction period and a few less in the expansion period, 

21 and 11 respectively. Clearly, the stock returns 
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and contraction period (12.58) whereas firms in the Financials sector have the highest 

average response in the expansion period (4.65). In contrast, industries in the Consumer 

Discretionary sector have the lowest average response to unexpected changes in the 

inflation rate for the total sample (-0.29) while industries in the Materials sector have 
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It is remarkable that stock returns are inversely related to unexpected inflation 

for the Gold industry, thereby damaging the image of Gold as a hedge against inflation. 

Another interesting result is that the stock returns in the Gold industry are not 

significantly related to the market return during contraction economic periods thereby 

bolstering Gold’s reputation as a safe haven during recessionary conditions. 

Interestingly, we find that investments in three industries, specifically Integrated 

Oil and Gas, Commercial Services and Supplies and Diversified Metals and Mining can 

provide a safe haven against unexpected changes in the real rate of interest. Specifically, 

we find that the stock returns in these industries have a consistently positive relation 

with unexpected changes in the real rate of interest for the overall, contraction and 

expansion periods. This suggests that investments in these industries will tend to 

increase if real rates of interest unexpectedly rise thereby offsetting extra costs 
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Table 2. US Business Cycle Expansions and Contractions 

Period State of the Economy –Number of months 

November 1989 – June 1990 Expansion – 8 months 

July 1990 – February 1991 Contraction – 8 months 

March 1991 – March 2001 Expansion – 121 months 

April 2001 – November 2001 Contraction – 8 months 

December 2001 – December 2007 Expansion – 73 months 
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Table 3. Descriptive statistics of sector and market returns, 10-year US Treasury bond yield changes (nominal interest rates) and real 
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Panel C: Expansion period 

Model 1 

rmt Sub-sectors with signific. 10 % Average Coeff. 

Significant Coeff. 32 (96.97%) 0.965 

Positive Coeff.  32 (96.97%) 0.965 
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Table 6. Coefficients of industry stock returns to variations in nominal interest rates (model 

1) and real interest and expected inflation rates (model 2): Significant industry sensitivity  

Panel A1: Model 1 Total sample (from Nov. 1989 to Feb. 2014) 

Model 1  Industries with signific. 

10% 

Average Coeff. 

rmt Nr. 

Ind 

Signif. 

Coeff. 

Posit. 

Coeff. 

Negat. 

Coeff. 

Signif. Coeff. (range) Posit. 

Coeff. 

Negat. 

Coeff. 

Industries of S1 Consum. Discretionary  16 16/16  16 0 1.090 (0.691, 1.446) 1.090  na 

Industries of S2 Consumer Staples  9 9/9  9 0 0.649 (0.422, 1.054) 0.649  na 

Industries of S3 Energy 7 7/7  7 0 1.011 (0.656, 1.328) 1.011 na 

Industries of S4 Financials 11 11/11  11 0 1.351 (0.834, 2.103) 1.351  na 

Industries of S5 Health Care  5 5/5  5 0 0.731 (0.649, 0.795) 0.731  na 
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Panel A2: Model 2 Total sample (from Nov. 1989 to Feb. 2014) 

Model 2  Industries with signific. 

10% 

Average Coeff. 

rmt Nr. 

Ind 

Signif. 

Coeff. 

Posit. 

Coeff. 

Negat. 

Coeff. 

Signif. Coeff. (range) Posit. 

Coeff. 

Negat. 

Coeff. 

Industries of S1 Consum. Discretionary  16 16/16  16 0 1.089 (0.705, 1.452) 1.089  na 

Industries of S2 Consumer Staples  9 9/9  9 0 0.649 (0.426, 1.056) 0.649  na 

Industries of S3 Energy 7 7/7  7 0 1.008 (0.650, 1.326) 1.008  na 

Industries of S4 Financials 11 11/11  11 0 1.351 (0.834, 2.102) 1.351  na 

Industries of S5 Health Care  5 5/5  5 0 0.731 (0.647, 0.797) 0.731 na 

Industries of S6 Industrials 12 12/12  12 0 1.062 (0.754, 1.502) 1.062  na 

Industries of S7 Inform. Technology 9 9/9  9 0 1.475 (0.905, 1.826) 1.475  na 

Industries of S8 Materials 12 12/12  12 0 1.096 (0.342, 1.637) 1.096  na 

Industries of S9 Telecommunications 1 1/1  1 0 0.792 (0.792, 0.792) 0.792  na 

Industries of S10 Utilities 0 na na na na na na 

Total number of industries 82 82 82 0  
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Panel B1: Model 1 Contraction period 

Model 1  Industries with signific. 

10% 

Average Coeff. 

rmt Nr. 

Ind 

Signif. 

Coeff. 

Posit. 

Coeff. 

Negat. 

Coeff. 

Signif. Coeff. (range) Posit. 

Coeff. 

Negat. 

Coeff. 

Industries of S1 Consum. Discretionary  16 16/16  16 0 1.310 (0.448, 2.116) 1.310  na 

Industries of S2 Consumer Staples  9 9/9  9 0 0.684 (0.451, 1.386) 0.684  na 

Industries of S3 Energy 7 7/7  7 0 0.969 (0.605, 1.290) 0.969  na 
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Panel B2: Model 2 Contraction period 

Model 2  Industries with signific. 

10% 

Average Coeff. 

rmt Nr. 

Ind 

Signif

Coeff. 

Posit. 

Coeff. 

Negat. 

Coeff. 

Signif. Coeff. (range) Posit. 

Coeff. 

Negat. 

Coeff. 

Industries of S1 Consum. Discretionary  
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Panel C1: Model 1 Expansion period 

Model 1  Industries with signific. 

10% 

Average Coeff. 

rmt Nr. 

Ind 

Signif. 

Coeff. 

Posit. 

Coeff. 

Negat. 

Coeff. 

Signif. Coeff. (range) Posit. 

Coeff. 

Negat. 

Coeff. 

Industries of S1 Consum. Discretionary 
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Panel C2: Model 2 Expansion period 

Model 2  Industries with signific. 

10% 

Average Coeff. 

rmt Nr. 

Ind 

Signif

Coeff. 

Posit. 

Coeff. 

Negat. 

Coeff. 

Signif. Coeff. (range) Posit. 

Coeff. 

Negat. 

Coeff. 
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Panel B Financials, Health Care, Industrials and Information Technology 

Sector/Sub-sector  (Weights) Industries 

S4 Financials (16.58%)  

SS1 Banks I1 Commercial Banks 

I2 Thrifts & Mortgage Finance 

SS2 Diversified Financials I3 Diversified Financial Services 

I4 Consumer Finance 

I5 Capital Markets 

SS3 Insurance I6 Insurance Brokers 

I7 Life & Health Insurance 

I8 Multi-line Insurance 

I9 Property & Casualty Insurance 

SS4 Real Estate I10 Real Estate Investment Trusts (REITs) 

I11 Real Estate Management & 

Development 

S5 Health Care (11.50%)  

SS1 Health Care Equipment & Services I1 Health Care Equipment & Supplies 

I2 Health Care Providers & Services 

SS2 Pharmaceuticals, Biotechnology & Life 

Sciences 

I3 Biotechnology 

I4 Pharmaceuticals 
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Figure 2. Evolution of the annual growth rate of GDP (%) after seasonal adjustment 
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