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ABSTRACT 

 
The aim of this thesis is to analyse the relationship between stock returns on a sector level 
and the unexpected component of the changes in the federal funds rate. The literature 
review looks into the literature already conducted on the topic and provides a starting point 
for our research. The gap in the literature we try to fill is the analysis of the relationship 
between stock returns on a sector level and interest rates in times of unconventional 
monetary policies. Using OLS regressions, we find a negative and significant relationship 
for some sectors mostly in our expansion sub-periods, while the results for the whole period 
and recession sub-periods are mostly statistically insignificant. This statistical 
insignificance can be partly due to the presence of unconventional monetary policies. 
Further research should be conducted to corroborate our results. 
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unexpected component, federal funds rate 

 

 

 

 

 

ACKNOWLEDGEMENT 

I would like to thank my supervisor Alper Cenesiz Ph. D who guided me while writing 

this thesis and gave me many useful tips and pointers.



 

 

CONTENT 

ABSTRACT .........................................................................................................................................................3 

ACKNOWLEDGEMENT .......................................................................................................................................3 

CONTENT ..........................................................................................................................................................4 

INTRODUCTION ................................................................................................................................................5 

1 LITERATURE REVIEW ................................................................................................................................8 
1.1 Theoretical background ...................................................................................................................8 
1.2 Interest rates and the stock market .................................................................................................8 

1.2.1 Theoretical models .....................................................................................................................8 
1.2.1.1 Capital Asset Pricing Model (CAPM) .......................................................................................9 
1.2.1.2 Arbitrage Pricing Model (APM) ...............................................................................................9 
1.2.1.3 Black-Scholes Option Pricing Model (BSM) ........................................................................... 11 
1.2.2 Empirical evidence.................................................................................................................... 12 
1.2.2.1 Interest rates sensitivity of the stock market ........................................................................ 12 
1.2.2.2 Interest rates sensitivity of growth and value stocks ............................................................. 14 
1.2.2.3 Interest rates sensitivity of different industry sectors ........................................................... 15 

2 DATA & METHODOLOGY ....................................................................................................................... 18 
2.1 Research questions and hypotheses ............................................................................................... 18 
2.2 Data.............................................................................................................................................. 20 
2.3 Research methods ......................................................................................................................... 23 

3 RESULTS AND FINDINGS ........................................................................................................................ 26 
3.1 Full sample results and findings ..................................................................................................... 26 
3.2 Expansion sub-periods results and findings .................................................................................... 27 
3.3 Recession sub-periods results and findings ..................................................................................... 29 

4 DISCUSSION AND FUTURE RESEARCH .................................................................................................... 31 
4.1 Research limitations ...................................................................................................................... 31 
4.2 Conclusions ................................................................................................................................... 32 
4.3 Implications for further research ................................................................................................... 33 

REFERENCES.................................................................................................................................................... 34 

Appendix ........................................................................................................................................................ 37 



 

 5 

INTRODUCTION 

Interest rates as one of the main tools of monetary policy play an important role in 

the macroeconomic environment. Policymakers all around the world use interest rates as 

a tool to respond to different challenges their countries face. They can help battle inflation, 

weak economic growth, and recessions, or on the other hand, if the economy is overheating 

interest rates can be used as a tool for cooling the economy down. During all stages of the 

economy, the stock market is always active and market participants closely watch and 

analyse interest rates as they often signal future price movements in the stock market. 

One of the interest rates that is decided by the Federal Reserve in the United States (US) 

is the federal funds target rate. This is the most important and most watched interest rate 

decision in the world that has an effect on markets worldwide. In this paper, we try to 

analyse how the changes in this particular rate affect the stock market in the US on a 

sectoral level. First, we must distinguish between the expected and the unexpected part 

of the change in the federal funds rate. This is important because market participants often 

read signals leading up to the actual interest rate decision and some part of the change 

announced can be already priced in the markets when the change in the federal funds rate 

is announced. Therefore, most studies focus on the unexpected component of interest rates 

when establishing a relationship between interest rates and the stock market. The general 

hypothesis, that the relationship between interest rates and stock returns is negative was 

broadly supported by many authors ((Modigliani, 1971; Mishkin, 1977; Thorbecke, 1997; 

Conover, Jensen and Johnson, 1999; Basistha and Kurov, 2008). There are, however, 

studies that find a positive relationship between interest rates (Eldomiaty et al., 2019; Lee, 

1997) and in some cases authors also find insignificant results (Kontonikas, MacDonald 

and Saggu, 2013). These results show that the relationship between interest rates and 

stock returns varies based on the methodology used as well as the time period chosen as 

there are external factors that alter the relationship as well. We also show the complexity 

of the relationship on a theoretical level, where we try to establish a relationship between 

interest rates and stocks based on the Capital Asset Pricing Model, Arbitrage Pricing Model 

and the Black-Scholes Option Pricing Model. After looking into these pricing models, we 

could not establish a straightforward relationship that would hold when other variables 

change. Therefore, we conclude that on the theoretical level, the relationship is as complex 

as on the empirical level.  

 

 Our study looks into the relationship between unexpected changes in the federal 

funds rate and stock returns on a sector level. There is previous literature conducted on 

this topic (Bernanke and Kuttner, 2005; Conover et al., 2005; Gonzáles, Jareño and 

Skinner 2017) either for industries or sectors of the stock market. We contribute to this 
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body of existing literature by researching the relationship for the S&P 500 and its sectors. 

The main contribution of our research is the time period it is conducted for as it involves 

multiple periods of unconventional monetary policy (UMP) usage. Therefore, we measure 

how this relationship differs in times of UMPs from the results of studies conducted before 

the introduction of UMPs in the US/with a smaller proportion of the time period including 

UMPs. 

 

We use daily data for ETFs tracking the performance of the S&P 500 and its sectors 

for the time period 1999-2023. We calculate the returns for each of these variables using 

a methodology based on the one used by Kontonikas, MacDonald and Saggu (2013) both 

for daily and monthly returns. The unexpected component of the change in the federal 

funds rate is calculated based on data from thirty-day fed funds futures, where the 

calculated difference is scaled by a factor related to the number of days in a month affected 

by the change. This methodology is in line with the one used by Bernanke, Kuttner (2005) 

and Kontonikas, MacDonald and Saggu (2013). We then estimate our model, for which we 

choose an OLS regression model. We include heteroskedasticity and autocorrelation 

consistent HAC robust errors in our models.  

 

The results of our study can be divided into three categories based on the sample 

periods included in the models. The three categories are full sample models, expansions 

sub-period models and recessions sub-sample models. Out of the 10 daily and 10 weekly 

models (S&P 500 and 9 sectors) we find, for the full sample period, that only one 

observation is statistically significant. The consumer discretionary sector on a daily basis 

shows a statistically significant and negative relationship to the unexpected component in 

the federal funds rate change. For the expansions sub-period, we conduct the same set of 

models with five variables (S&P 500, industrials sector, materials sector, health care 

sector, consumer discretionary sector) showing a statistically significant negative 

relationship towards the unexpected component of the federal funds rate change. All of 

these statistically significant results are daily returns. The last sub-period, the recessions 

sub-period included 20 OLS estimations, similar to the previous parts. This sub-period 

shows no statistically significant results. While, the results that are statistically significant 

all confirm the negative relationship hypothesis, the main finding of our study lies in the 

statistically insignificant results. We provide evidence, that for most sectors, especially for 

the monthly returns (where all observations show statistically insignificant results) the 

relationship between interest rates and stock returns is not straightforward in times of 

UMPs. This observation is also true for the recession sub-period where all the results show 

no statistically significant relationship between the S&P 500 and its sectoral returns to the 

unexpected component of the federal funds rate change. 
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In the next section, we provide a brief overview of the remaining outline of this 

paper. The first chapter, which is the literature review summarizes both theoretical models 

of asset pricing and how they are connected to interest rates and an overview of the 

empirical literature conducted on the topic of the relationship between interest rates and 

stock returns. The part that focuses on the empirical studies first looks at the general 

relationship between interest rates and stock returns on a market level, then summarizes 

results on the interest rate sensitivity of growth and value stocks and finally provides a 

literature overview on the sectoral level of stock returns in relation to interest rate changes. 

We then summarize the findings of literature conducted on the topic and explain how our 

study can contribute to the existing body of research. 

 

Our second chapter, methodology, contains the research questions and hypotheses 

of our study as well as explanations behind the choice of these particular hypotheses. We 

then explain our data and data sources in detail. We provide descriptive statistics of various 

interest rate data to better explain the differences between the unexpected and total 

change in the federal funds rate. After explaining the data, we thoroughly describe the 

steps we take in modelling our research methods. In this section, we provide a summarized 

table of our model variables used in our econometric estimations. Finally, we present the 

formula, based on which we estimate the relationship between the unexpected component 

of the federal funds rate change and stock returns on a sector level. We also describe the 

type of model and its specifications that we implement in our study as well as supporting 

arguments for choosing this particular model. 

 

The results and findings, which are included in the third chapter of our paper are 

divided into three sub-sections: the full sample results and findings, the expansion sub-

periods results and findings and the recession sub-periods results and findings. Each of the 

sections analyses the results of our models and compares them with our hypotheses and 

evaluates if they are accepted/rejected. A summary of all results can be found at the end 

of this section. 

 

Discussion and further research are presented in the last and fourth chapter of this 

paper. It starts by specifying the limitations of our research. Once having clearly stated 

the limitations we move to the conclusions section. Here we evaluate our results, connect 

them to the existing literature and address, how these findings contribute to the existing 

research. Lastly, we present our implications for further research. This section provides 

ideas on how future research can build on our findings and how different approaches can 

be used to research similar topics. 
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1 LITERATURE REVIEW 

1.1 Theoretical background 

The understanding of the literature on the relationship between interest rates and 

movements in the financial markets is based on the knowledge of economic theory. To 

understand these relationships we must first briefly describe the transmission mechanisms 

of monetary policy. Monetary authorities around the world set interest rates for their 

countries, which signalize the direction the monetary policy is taking and simultaneously 

they affect a lot of variables. The official interest rate decisions have a direct impact on 

market rates, asset prices and exchange rates, which then further affect demand and 

finally inflation. The complexity of these mechanisms is important as the relationships 

between variables such as interest rates, inflation and exchange rates are often discussed 

in studies that measure the effects of monetary policy on the financial markets.  

 Once having an understanding of the monetary policy transmission, it is of 

importance to distinguish between different exchange rate regimes in the world. The end 

of the Gold Standard in 1971 marks the beginning of an era, in which the U.S. dollar 

became a floating currency. This event divides the literature on the effects of interest rates 

on the financial markets into a period before and after the end of the Gold Standard. For 

the purposes of this study, we mainly focus on the post-Gold Standard era. 

1.2 Interest rates and the stock market 

1.2.1 Theoretical models 
 

Before looking at empirical evidence of the relationship between interest rates and 

the stock market we provide a theoretical framework of asset pricing models that calculate 

with interest rates. These models provide a basis for the empirical results presented later. 

The topic of asset pricing models has been researched heavily in the past (Markowitz, 

1853; Sharpe, 1964; Lintner, 1965; Sorensen and Williamson, 1985; Shefrin and Statman, 

1994). However not all asset pricing models incorporate interest rates so for the purpose 

of this study we will focus on the Capital Asset Pricing Model, Arbitrage Pricing Model and 

the Black-Scholes Option Pricing Model. 
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1.2.1.1 Capital Asset Pricing Model (CAPM) 

One of the most recognized and taught asset pricing models is the CAPM which was 

first introduced by Sharpe (1964) and Lintner (1965) independently of one another.  The 

CAPM model builds on the mean-variance portfolio model of Markowitz (1953,1959). 

Before examining the CAPM formula and how it connects asset prices and interest rates we 

look at the assumptions of the model. This is important because the assumptions also 

present limitations of the applicability of the model in real market conditions. The 

assumptions presented by Krause (2001) are: 

• Absence of transaction costs and taxes  

• Assets are indefinitely dividable  

• Each investor can invest in every asset without restrictions  

• Investors maximize expected utility by using the mean-variance criterion  

• Prices are given and cannot be influenced by the investors  

• The model is static (only a single time period is considered) 

• Unlimited short sales Homogeneity of beliefs All assets are marketable  

Once knowing the assumptions of the model we look at the CAPM formula based on Fama 

and French (2004): 

Ε(𝑅$) = 𝑅' 	+ [Ε(𝑅+) −	𝑅')]𝛽$+	, 𝑖 = 1,… ,𝑁, 

where, Ε(𝑅$) is the expected return on an asset which is equal to the risk-free rate 𝑅' plus 

a risk premium. The risk premium is the assets market 𝛽 times the per unit premium of 

beta risk Ε(𝑅+) −	𝑅'. If the risk-free rate rose as a result of a monetary tightening (rising 

interest rates) the expected return on the asset would rise as well. A rate cut by monetary 

authorities on the other hand would lower the risk-free rate and therefore bring the 

expected return on assets down as well. This positive relationship, however only holds if 

all other variables remain unchanged (ceteris paribus) and 𝛽$+	< 1. If 𝛽$+	> 1 and all other 

variables remain unchanged the relationship between the expected return and the risk-

free rate becomes negative. This shows, that without knowing the values of other variables 

than the risk-free rate, it is impossible to establish a unified relationship. 

1.2.1.2 Arbitrage Pricing Model (APM) 

Another capital asset pricing model is the Arbitrage Pricing Model built on the 

arbitrage theory of capital asset pricing. This model, developed by Ross (1971) is an 

alternative to the CAPM model. While the CAPM model calculates the expected return by 
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only using the risk-free rate and a risk premium the APM is a multi-factor model. The 

multiple factors influencing the price of equities used by the APM can vary based on the 

preference of the researcher constructing the model. Based on the variability the model 

provides the assumptions might change as well. The underlying assumptions stated by 

Ross (1976) who first developed the theory are: 

• Liability limitations 

• Non-negligibility of Type B agents  

• Homogeneity of expectations 

• Extent of disequilibria 

• Boundedness of expectations 

These assumptions, however, are not as easy to interpret as the ones provided for the 

CAPM model. For a better understanding see Ross (1976).  

As mentioned, the model provides certain variability when it comes to choosing the factors, 

which influence the expected returns. A general formula can be found in Roll and Ross 

(1980): 

Ε$ = 	𝜆5 +	𝜆6𝑏$6 +⋯+ 𝜆9𝑏$9, for all 𝑖. 

Where, Ε$ represents the expected return, 𝜆5 represents the risk-free return and 𝜆6𝑏$6 + ⋯+

𝜆9𝑏$9 are the factors that represent the systemic risk and are variable. The factors can 

include any economic factors such as inflation, changes in interest rate, consumption, 

industrial production and others. The variability of this model makes the model more 

profound and complex than the CAPM but the relationship between interest rates and the 

APM is less straightforward. We can see that the variable representing the risk-free rate is 

still present so as the risk-free rate raises (based on monetary decisions to hike interest 

rates) the basis for the expected return raises as well. However, depending on the chosen 

factors this can be outweighed. If for example a direct change in interest rates was applied 

and a negative relationship was anticipated, then the initial risk-free movement could be 

overshadowed and the relationship between the expected price and interest rates in the 

APM would become negative. If additional factors, that are affected by interest rates were 

considered, the negative relationship between interest rates and the expected price of 

equity would become even more noticeable. An example of this would be the inclusion of 

consumption as a factor as higher interest rates have a negative effect on consumption, 

while a rate cut is associated with a rise in consumption. Consumption can then affect 

corporate earnings and finally the price of stocks.  
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1.2.1.3 Black-Scholes Option Pricing Model (BSM) 

 A different type of asset pricing model is the Black-Scholes Option Pricing Model 

developed by Black and Scholes (1973). While this model is used strictly for option pricing- 

European call options, it also has relevance for American call options. The changes in prices 

of options are closely linked to the price changes in the underlying asset- stock, which 

explains the relevance of discussing the BSM. MacBeth and Merville (1979) summarize the 

assumption of the model as follows: 

• The underlying security pays no cash distributions 

• No transaction costs  

• No taxes 

• No restrictions on short sales 

The formula for the BSM model based on MacBeth and Merville (1979) and Chance and 

Brooks (2011) is the following: 

𝐶;(𝑆5,𝑇, 𝑋) = 𝑆?𝒩(𝑑6) −	
𝑋
𝑒CDE 	𝒩(𝑑F) 

Where, 𝐶;(𝑆5,𝑇, 𝑋) is the estimated price of a call option, 𝑆?	is the current stock price, 𝒩(𝑑6) 

and 𝒩(𝑑F) stand for the cumulative probability of the standard normal distribution for the 

values 𝑑6and 𝑑F. The variables 𝑑6and 𝑑F are in principle the 𝑧 values of a standard normal 

distribution. X is the strike price. In 𝑒CDE, 𝑟I stands for the continuously compounded interest 

rate and 𝑇 is the time to expiration as a fraction of the year. If all other variables remain 

unchanged (ceteris paribus), the effect of an interest rate is the following. An increase in 

interest rates will result in a higher estimated option price while a decrease will result in a 

lower estimated option price. Based on the BSM formula the relationship between the call 

option price and the underlying stock price is positive. This means, ceteris paribus, that an 

increase in the stock price is associated with an increase in the call option price and vice 

versa. Based on this assumption we can say that an increase in interest rates is associated 

with an increase in the stock price and a decrease in interest rates is associated with a 

decrease in stock prices. Stock and option prices in reality do not operate in the conditions 

“ceteris paribus”. The economic reality is much more complex and this assumed 

relationship might lose relevance in the economic reality. 

 The models chosen in this section were selected based on their differences. We 

wanted to provide an understanding of different theoretical approaches to the relationship 

between interest rates and asset prices. The simplest, yet most well-known CAPM model 

shows a non-unified relationship between interest rates and asset prices (stocks). The APM, 
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which is more complicated does not provide a straightforward answer either. The 

relationship between interest rates and asset prices varies based on the factors chosen in 

the APM. The BSM supports a positive relationship between interest rates and asset prices 

if certain assumptions are fulfilled. These results show, that even in different asset pricing 

models there is no consensus on the relationship between interest rates and asset prices. 

The complexity of real stock price movements makes it hard to establish a uniform 

relationship with interest rates, which is also presented on an empirical level in the next 

section. 

1.2.2 Empirical evidence 

1.2.2.1 Interest rates sensitivity of the stock market 

The effects of interest rates on the stock market have been researched extensively 

using different methods, time periods, and variables. In this section, we provide a brief 

overview of the existing literature and compare the results achieved. Ioannidis and 

Kontonikas (2006) studied the effect of monetary policy on stock returns. They researched 

this effect in thirteen OECD countries for the time period 1972-2002 using monthly data. 

The results show a significant effect of monetary policy shifts on the stock market with 

80% of the countries researched in the study showing a decline in the stock market in 

times of restrictive monetary policy. The short-term interest rates are proxied by the three-

month Treasury Bill rate. The authors also employ an alternative proxy, a binary dummy 

variable that is based upon changes in the discount rate. Bernanke, Kuttner (2005) show 

similar results while using different variables. They use the federal funds futures data to 

gauge policy expectations and a broad stock market measure, the CRSP value-weighted 

index. The results show, that a surprise rate cut of 25 basis points leads to an increase of 

one percent in stock prices. The results of this study are robust to the exclusion of outliers. 

Assefa, Esqueda, Mollick (2017) used dynamic panel data for 40 countries over the period 

of 1999-2013. They found a statistically significant negative effect of interest rates on the 

stock market in developed countries. Based on a System Generalized Method of Moments 

(SGMM) model a 10% increase in interest rates would result in a 1% decrease in stock 

returns if all else remains constant. A similar research to the ones already mentioned 

conducted on a different set of countries shows similar results- a significant and negative 

relationship between interest rates and share prices (Alam and Uddin, 2009). The 

coefficients of the independent variable, which is the interest rate represented by the Bank 

Deposit Rate, when using fixed effects, is -2,08 for one-way fixed effects and -0,95 for 

two-way fixed effects. All of these studies support the underlying theory that lowering 

interest rates leads to higher capital flows and therefore more money goes into the stock 

market. As a result of this, the prices of stocks rise. In case of rate hikes, investors move 
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away from stocks and move towards bonds or other types of savings. The hypothesis, by 

which the stock market and interest rates have a negative relationship was supported 

broadly by many other authors (Modigliani, 1971; Mishkin, 1977; Thorbecke, 1997; 

Conover, Jensen and Johnson, 1999; Basistha and  Kurov, 2008). These findings are 

important from the viewpoint of monetary policymakers as they have the tools to alter the 

direction in which the markets are moving. There is an ongoing debate on whether 

monetary authorities should act proactively or reactively. Both, a proactive and a reactive 

approach can be useful if it is used correctly and the important foundation for them is that 

the stock market can be influenced by monetary policy (Ioannidis and Kontonikas, 2006).  

Contradicting most empirical research, there are some studies that have found a 

positive relationship between interest rates and the stock market. Eldomiaty et al. (2019) 

used quarterly data for non-financial stocks from the NASDAQ100 and DJIA30 for the 

period 1999-2016. The interest rate used was the interest rate on T-bills. Their regression 

model presented a coefficient of changes in stock prices caused by interest rates which 

was significant with a positive value of 0,0147. Lee (1997) also finds a positive relationship 

between stock prices and interest rates, however, this is only true for a certain part of the 

research period.  

The discrepancy between these findings can be explained by various factors. Stocks, 

to an extent, tend to follow a random walk. By this hypothesis, the movements in the price 

of stocks are random and not predictable. This hypothesis was supported by various 

authors including Shiller (1989), who provides evidence for the randomness of stock price 

movements. Other authors including Fama (1965) and Samuelson (1965) also did not 

reject the random walk argument. Other research, however, found evidence that stock 

returns do not follow a random walk (Lo and MacKinlay, 1988; Poshakwale, 1996). Based 

on the different results, the random walk argument can explain the discrepancy to some 

extent, but should not be binding. Rather than the random walk argument, we lean towards 

the fact, that the stock market is a complex mechanism influenced by different factors, not 

only from the monetary decisions and other economic factors. One example of external 

factors influencing the relationship between stock prices and interest rates is financial 

crises. Kontonikas, MacDonald and Saggu (2013) examined the impact of the Federal 

Funds rate surprises on the U.S. stock market over the period 1989-2009. While in the 

pre-crisis period, an expansionary monetary surprise consisting of a 100 basis-point cut 

was associated with a 4% increase in the S&P 500, during the financial crisis some 

estimates indicate a statistically significant and negative response of the stock market to 

expansionary monetary policy- interest rate cuts. These results show the limits of 

conventional monetary policy when interest rates are at the zero lower bound. They also 

indicate that investor behaviour patterns change in normal and crisis times. While in times 
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of global economic stability the hypothesis that monetary expansion results in an increase 

in prices on the stock market, this might not be the case during crises. Investors might 

see expansionary monetary policies as confirmations of crises and therefore react 

negatively, in agreement with the results of Kontonikas, MacDonald and Saggu (2013). 

1.2.2.2 Interest rates sensitivity of growth and value stocks 

For a more in-depth understanding of the connections between interest rates and 

segments of the stock market, an overview of the economic literature on the effects of 

interest rates on growth and value stocks is beneficial. The main difference between value 

and growth stocks is the ratio of price to the fundamental value. Value stocks have a lower 

ratio of price to fundamental value and growth stocks are known to have a higher ratio of 

price to the fundamental value. The performance of both groups of stocks has been studied 

repeatedly with most authors agreeing on the fact that value stocks tend to outperform 

growth stocks (DeBondt and Thaler, 1985; Fama and French, 2012). Christian, Woltering 

and Sebastian (2017) analysed how interest rates affect the returns of value and growth 

stocks on a global sample of 487 companies in 24 countries. The size of the sample offers 

large heterogeneity, which is beneficial for the credibility of the findings. They found, that 

value stocks tend to be more sensitive to short-term interest rates. Growth stocks, on the 

other hand, are more sensitive the changes in long-term interest rates. The higher 

sensitivity of value stocks to short-term interest rates was also confirmed by Lioui and 

Maio (2014), who concluded that value stocks have a stronger interest rate risk, compared 

to growth stocks. Their research finds that value stocks load negatively on monetary policy, 

which was represented by the federal funds rate and the short-term 3-month T-bill rate. 

Value stocks are often characterized as past losers and growth stocks as past winners. 

Based on these the higher interest rate sensitivity of value stocks might be to some extent 

caused by the worsening financial situation of such “loser” stocks which can lead to 

negative shocks in their cash flows, which are sensitive to changes in interest rates. This 

argument is mentioned by Lioui and Maio (2014) to some extent. Christian, Woltering and 

Sebastian (2017), however, present a different approach to explaining the interest rate 

sensitivity difference between growth and value stock. Based on value stocks having a 

larger price-to-earnings ratio they have higher dividend yields. When short-term interest 

rates fall, investors seek value stocks because, in the short term, they are able to generate 

higher dividend income.  
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1.2.2.3 Interest rates sensitivity of different industry sectors 

 Historical examples of stock market reactions as well as the difference between the 

reaction of value and growth stocks to changes in interest rates provide a basis for the 

understanding of industry-specific effects of interest rates. The stock market as a whole 

is, as supported by previous studies, affected by changes in interest rates. Industry-level 

interest rate sensitivity can be useful for investors as it can provide valuable information 

for choosing the right investing strategy. Gonzáles, Jareño and Skinner (2017) have 

studied the industry-level interest rate sensitivity. They used monthly data from 1989 to 

2014 and classified the industries based on the Global Industry Classification Standard. 

The study provides great insight and in-depth analysis as it not only analyses the sample 

period as a whole but also analysis sub-periods of expansions and recessions. While most 

sectors react in line with the general stock market, some industries show different results. 

The diversified metals and mining industry shows a significant and positive relationship 

between the returns in the sector and unexpected changes in nominal interest rates. This 

relationship holds for the whole sample period and it holds even for sub-periods of 

recessions and expansions. In agreement with the authors, we conclude that such a 

relationship can make stock from this sector interesting for investors as they act like a safe 

haven against unexpected changes in nominal interest rates. Another finding made by 

Gonzáles, Jareño and Skinner (2017) was that the industries of integrated oil and gas as 

well as the diversified metals have a significant positive relationship between returns and 

the unexpected changes in the real interest rate. Another study conducted by Conover et 

al. (2005) uses a different classification of industry sectors, for which the authors analysed 

sector returns over periods of monetary expansions and restrictions. They analysed annual 

sector returns for the period 1973-2001, for which restrictive and expansive periods were 

specified. The results show that cyclical stocks, specifically cyclical consumer goods and 

cyclical services show are greatly influenced by monetary policy changes as they show 

above-average returns in expansionary periods and below-average returns during 

restrictive periods. Another industry that shows similar results is the information 

technology sector which also shows great interest rate/monetary policy sensitivity. In 

restrictive periods the annual return of the information technology sector was below 

average while in times of expansion, the returns were above average. Among the sectors 

with the lowest interest rate sensitivity, we can find resources, noncyclical consumer goods 

and utilities. These findings can be useful for investors, which can incorporate the historical 

data into the approach they choose while constructing a portfolio. Generally, if an 

expansionary period is expected, the more sensitive market sectors seem more lucrative 

but in times of uncertainty or for a long-term investment horizon the sectors with lower 

interest rate sensitivity might present a better choice. Bernanke and Kuttner (2005) also 
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studied the interest rate sensitivity of different market sectors. They used a different 

approach where the monthly sector returns for the period 1989-2002 were compared to 

the one-month change in the federal funds rate. The authors also distinguished anticipated 

and unanticipated interest rate changes. The response of each sector to anticipated 

changes in the federal funds rate is generally lower than to unanticipated changes. This is 

mostly due to the fact that investors pay close attention to the monetary authorities and 

the representatives, which announce these changes. Therefore, any signs of interest rate 

changes are to some extent already accounted for in the prices of stocks at the moment 

of the actual change of the rate. The results show that for unanticipated changes the 

highest interest rate sensitivity is among stocks from the high-tech and 

telecommunications sector. The sectors that are the most resistant towards unanticipated 

interest rate changes are the energy and utilities sectors. The implications for investors 

are similar to the ones mentioned when discussing the work of Conover et al. (2005). Both 

studies (Bernanke and Kuttner, 2005; Conover et al., 2005) have some similar findings. 

In both cases, the utility sector is among the least sensitive to interest rate changes even 

though both studies use different methodologies of research. As for interest rate-sensitive 

sectors, both studies have found the technology sector as one of the most sensitive ones 

however, due to a different classification they are not exactly identical. These similarities 

give investors even more reason to consider the relationship between changes in interest 

rates and these sectors when constructing a portfolio. Conover et al. (2005) also use a 

different classification of stocks, which does not divide stocks into specific industries but 

rather categorize stocks based on market capitalisation and style (growth/value) we find 

the results valuable in the context of industry-based research. The reason for that is that 

with the knowledge of the interest rate sensitivity of both the specific industry and the 

capitalisation plus value/growth features of stocks, we can construct portfolios even more 

accurately. The findings of Conover et al. (2005) show that small-value stocks are generally 

associated with the highest yearly return both for restrictive periods and expansive periods. 

These stocks in combination with the right industry sector, based on historical information, 

might generate above-market returns.  

The literature discussed in this section provides valuable information on the 

relationship between interest rates and stocks, whether they focus on the market as a 

whole, sectors or industries. Most studies show a negative relationship between interest 

rate changes, especially unexpected changes and stock returns. This relationship also 

depends on other economic factors. Recessions and crises periods create uncertainty in 

the financial markets and during these periods the relationship might change in line with 

the literature discussed previously. After the 2007-2008 financial crisis new policy tools 

were introduced with interest rates being at the lower-zero bound.  
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We want to contribute to existing literature with a sector-level analysis that 

incorporates not only pre-crisis times but a long time period after the financial crisis of 

2007-2008 as well. A sector review in a world of new unconventional monetary tools being 

introduced might present results that are contradicting most existing research from older 

time periods. 
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2 DATA & METHODOLOGY 
2.1 Research questions and hypotheses 

Based on the existing literature discussed in the previous section we state our 

research question: “How do unexpected changes in the federal funds rate influence stock 

returns on a sector level? Is the relationship between interest rates and stock returns still 

significant in times of unconventional monetary policy?” 

Our research questions build on the existing literature and the results it shows. 

While the widely accepted negative relationship between stock returns and interest rates 

was confirmed repeatedly, it is unclear if this still holds in present times. This uncertainty 

largely shapes the hypotheses that we aim to either accept or reject. The hypotheses of 

this study are: 

H1: The relationship between stock returns measured by the S&P 500 and the 

unexpected change in the federal funds rate is negative and significant over the full sample 

period for both daily and monthly returns. 

H2: The statistically significant sector returns over all sample periods (separately) 

remain consistent on the daily and monthly basis. If a sector shows a positive (negative) 

relationship to unexpected changes in the federal funds rate on the daily basis then it will 

show a positive (negative) relationship on the monthly basis as well. 

H3: The overall statistical significance of the negative relationship between sector 

returns and the unexpected change in the federal funds rate, measured by the number of 

statistically significant models, is the highest over the expansion sub-periods. 

H4: The relationship between the S&P500 as well as all other sectors and the 

unexpected change in the federal funds rate is insignificant over the recession sub-periods. 

While in times before the financial crisis of 2007-2008, interest rates were the 

primary tool of central banks, in the US of the Federal Reserve to react to macro-economic 

development after the financial crisis a new era began. In some countries, such as Japan, 

unconventional monetary policies existed also prior to the financial crisis, however in the 

US, unconventional monetary policies (UMPs) were first implemented in reaction to the 

financial crisis of 2007-2008. This included multiple quantitative easing (QE) programmes 

announced during the crisis but also in later years. These QE programmes include massive 

purchases by the FED, which were previously non-existent. The introduction of UMPs 

changed the way interest rate decisions are viewed by investors as there is a new variable 
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(UMPs) influencing the markets. Several asset purchasing and lending programmes were 

implemented also during the 2020 recession caused by Covid-19, which were aimed to 

lower the effects of the Covid-19 crisis on the economy. Even though times of recession 

recognized by the National Bureau of Economic Research (NBER) are not the only times of 

UMPs being present in the US, they are usually the drivers for the FED to implement UMPs. 

The research questions, as well as the hypotheses stated above both reflect this new 

economic reality and are aimed to answer some of the assumptions we make about the 

relationship between unexpected interest rate changes and stock returns.   

 

For H1 we assume that the negative and significant relationship between the S&P 

500 and the unexpected change in the federal funds rate holds in our full sample period. 

As our time period consists of more than 90% expansions we believe, that the relationship 

that has been accepted by numerous previous papers (Modigliani, 1971; Mishkin, 1977; 

Thorbecke, 1997; Conover, Jensen and Johnson, 1999; Basistha and Kurov, 2008). 

Because UMPs are mostly implemented in times of crises and recessions we believe that 

the whole sample is not affected by these policies to an extent that would cause the 

relationship to be either positive or insignificant. 

 

The H2 is more questionable as the results for sectors may vary on a daily and monthly 

basis. We want to establish a relationship that shows that the daily and monthly results 

show results of the same direction. This is a hypothetical assumption as there are many 

factors making the daily and monthly results different. As the time period from the actual 

rate decision is longer for the monthly observations, there is more room for other factors 

to weigh on the stock returns. In some cases, multiple rate changes happen within a 1-

month period. This can also alter the results in comparison to the daily results.  

 

H3 builds on the inclusion of UMPs that is discussed above. As most of the UMPs occur 

during recessions and crises, the hypothesis builds on this fact. As the relationship between 

unexpected interest rate changes and stock returns is mostly significant and negative in 

the pre-UMP era, we believe that it is most likely that this relationship holds during our 

sub-period of economic expansion.  

 

On the other hand, we believe there is a high probability that mainly because of the 

presence of UMPs the statistical significance of the results will be lower during our recession 

sub-period. We assume this in our H4. Not only do we believe that the UMPs can negatively 

affect the significance of the results but we also believe, that investors react differently to 

unexpected interest rate changes in normal times and in times of higher economic 

uncertainty. Kontonikas, MacDonald and Saggu (2013) conduct a similar research to ours 
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for a time period from 1989 to 2009. Their results for the relationship between the S&P 

500 and the unexpected change in the federal funds rate on the full sample period show 

an insignificant result, but with the exclusion of the 2007-2008 financial crisis, the results 

are statistically significant. Hence, it appears that the crisis period being included in the 

sample leads to statistically insignificant results. In our recession sub-period, we include 

different crises periods and therefore assume, that the results are likely to be insignificant. 

2.2 Data 

For establishing a relationship between stock sector returns and unexpected 

changes in the federal funds rate we first describe the data used to calculate these 

variables. The data used for further calculation and econometric modeling include the time 

period, the S&P 500 and its sectoral daily prices and federal funds rate data. 

The time period of our analysis is between June 1999 and February 2023. This 

period is chosen for two main reasons. The first reason is that it incorporates the last three 

recessions of the US economy based on the National Bureau of Economic Research 

(NBER’s) classification.  The inclusion of these sub-periods is important because as 

Gonzáles, Jareño and Skinner (2017) we assume that the state of the economy in which 

interest rate decisions are made has an impact on how the markets react to these 

decisions, specifically to their unexpected component. The sub-periods of our research can 

be divided into expansion sub-periods and recession sub-periods. The expansion sub-

periods are June 1999 - March 2001, February 2001 - December 2007, July 2009 – 

February 2020 and May 2020 – February 2023 with a total of 257 months. The recession 

sub-periods are April 2001 – November 2001, January 2008 – June 2009, March 2020 – 

April 2020 totaling 28 months. Based on these results we see that recessions only account 

for 9,82% of the whole period but can play a very important role in the research design 

and therefore it is important to include them. The second reason for choosing this period 

specifically is the data availability for certain variables. 

Next, we obtain data on the federal funds rate and the federal funds futures. The 

federal funds rate data are obtained directly from the Federal Reserve. We obtained the 

dates of the rate decisions for our chosen time period as well as the magnitude of the 

change happening on these decision days. During our time period, there are 67 rate 

changes with 40 being contractionary (rate hikes) and 27 being expansionary (rate cuts). 

The 17 September 2001 target rate announcement, which took place on the first day of 

trading after the 11 September 2001 terrorist attacks is excluded. This exclusion is done 

in agreement with previous studies (Jansen and Tsai, 2010; Kontonikas, MacDonald and 

Saggu, 2013). Next, we obtain data for the thirty-day fed funds futures from Stooq cross-
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checked with data from Yahoo Finance to ensure data accuracy. The data for the thirty-

day fed funds futures include closing prices on the day before the rate decision and the 

closing price on the day when the rate is decided. The change in the price of the futures 

contract on the day of the FOMC decision relative to the price on the day before the 

decision, after being scaled by a factor related to the number of days in a month that were 

affected by this change gives us the unexpected component of the target rate change  ∆𝑖KL: 

∆𝑖KL = 	
𝐷

𝐷 − 𝑑
N𝑓P,K − 𝑓P,KQ6R		, 

where ∆𝑖KL stands for the unexpected component of the change in the federal funds rate 

change, 𝑓P,K is the current-month thirty-day fed funds futures (100 minus the futures 

closing price on the day of the decision), 𝑓P,KQ6 is the current-month thirty-day fed funds 

futures (100 minus the futures closing price on the day prior to the decision). S
SQT

 is the 

scaling factor, where 𝐷 is the number of days in the month, in which the decision was made 

and 𝑑 is the day of the change. The calculation of the unexpected component of the target 

rate change  ∆𝑖KL is in line with Bernanke, Kuttner (2005) and Kontonikas, MacDonald and 

Saggu (2013). Both of these papers use the same calculation and define it in more detail. 

The methodology behind the scaling excludes the interest rate changes that are decided 

within the last three days of the month in order to minimize the effects of any noise at the 

end of the month. Another adjustment is made when the interest rate change falls on the 

first day of the month. In that case the prices of the last trading day of the previous month 

are used instead of 𝑓P,K and the day before that is used instead of 𝑓P,KQ6. The scaling is 

needed because the thirty-day federal funds futures are based on the monthly average 

federal funds rate.  

Once having deconstructed the methodology behind the calculation of the 

unexpected component of the target rate change, we can look at the descriptive statistics 

for both the unexpected component and the actual rate changes.  
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The descriptive statistics from Table 1 show that in our research period, there are 67 rate 

changes. When looking at the descriptive statistics for all the changes we observe a range 

from -1 percentage point to 0,75 percentage points. We can see that in all three cases (all 

changes, contractionary, expansionary) the standard deviation of the unexpected 

component is smaller than the standard deviation of the actual change. This indicates that, 

generally, some part of the change is already priced in and expected by the market which 

shows the importance of calculating the unexpected component and using it in our research 

instead of using the data from the actual change. Even in cases of contractionary times, 

we see that the unexpected component can be negative. This happens when the expected 

change in the federal funds rate is higher than the actual change. A similar observation 

can be concluded from the expansionary data statistics, as we observe positive values of 

the unexpected component here while all actual rate changes are negative. Such a scenario 

arises when the actual rate cut is lower than it was expected by the thirty-day fed funds 

futures. The employment of the unexpected component of the federal funds rate change 

shows, that the direction of the actual change (whether it is contractionary or 

expansionary) might not be as relevant for stock returns. What is relevant is how this 

change differs from market anticipations.  

 

 The data collected to calculate the returns of the S&P 500 and the sectoral returns 

are based on the closing prices of exchange-traded funds (ETFs). The ETF chosen to 

represent the S&P 500 is the SPDR S&P 500 ETF Trust (ticker SPY). All of the sectoral SPDR 

ETFs chosen are administered by State Street Global Advisors Funds Management Inc. and 

the investment manager of these ETFs is the SSGA Funds Management, Inc. Two sectors 

are excluded from this study because of the lack of data which results from their late 

inception. One is the real estate sector, for which the corresponding ETF was only incepted 

in 2015 and the second one is the communication services sector which was incepted in 

2018. The data for all the remaining sectors as well as for the SPY ETF is acquired from 



 

 23 

Yahoo Finance. These ETFs are chosen to represent the sectors of the S&P 500 as they are 

well known and have good data availability for a long enough time period. These are the 

data mentioned earlier that also play a role in the time period selection as all of the sectoral 

ETFs used were incepted in December 1998. As the first date of a change in the federal 

funds rate after this inception is only on June 1999 that is where our time period starts. 

2.3 Research methods 

 

Before describing the research methodology and the econometric models used, we 

must describe how the data was adjusted for our econometric modeling. In the data 

section, we show how the unexpected component of the federal funds rate change used in 

our model is calculated. Now we describe how we calculate the returns for both the S&P 

500 and its sectors on a daily returns basis in line with Kontonikas, MacDonald and Saggu 

(2013): 

 

𝑟$,K = 100 ∗ (𝑙𝑛	𝑆$,K − ln 𝑆$,KQ6)  , 

 

where 𝑟$,K 	represents the daily returns on asset 𝑖 defined as the difference of natural 

logarithms for the closing price 	𝑆$,K on the day of the interest rate decision and the price 

on the previous trading day 𝑆$,KQ6. 

 

The monthly returns we use in our models are calculated similarly: 

 

𝑟$,P[6,K = 100 ∗ (𝑙𝑛	𝑆$,P[6,K − ln 𝑆$,P,KQ6) , 

 

where 𝑟$,P[6,K represents the monthly returns on asset 𝑖 defined as the difference of natural 

logarithms for the closing price	𝑆$,P[6,K one month after the interest rate decision and the 

price on the trading day previous to the interest rate decision	𝑆$,P,KQ6. 

 

Having calculated the returns and the unexpected component of the interest rate 

change, we present an overview of variables used in our models: 
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Our empirical research is done by regressing the returns for both the S&P 500 and 

its sectors (𝑟$,K) on a constant (𝛼) and the unexpected component of the federal funds rate 

change (∆𝑖KL) with an error term (𝑒$,K) in line with the methodology used by Kontonikas, 

MacDonald and Saggu (2013): 

 

𝑟$,K = 𝛼 + 𝛽∆𝑖KL + 𝑒$,K, 

The data for our models is categorized as time-series. As we work with a 

methodology similar to the one implemented by Kontonikas, MacDonald and Saggu (2013) 

we use Ordinary Least Squares (OLS) models to estimate our results. We include 

heteroskedasticity and autocorrelation consistent HAC robust standard errors in all of our 

observed models. The OLS model methodology is used in a variety of papers researching 

the relationship between interest rates and stock returns (Ioannidis and Kontonikas, 2006; 

Alam and Uddin, 2009; Gonzáles, Jareño and Skinner, 2017) and is one of the most 

common models for regressions of this type. In line with our research question and the 

studies that used the OLS models previously, we see it as the best option for our research. 

The error term 𝑒$,K represents all other factors than interest rate decisions that affect the 

stock returns of our dependent variables both for the daily and monthly observations. In 
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line with Bernanke, Kuttner (2005), we assume the factors represented by the error term 

𝑒$,K to be orthogonal to the unexpected component of the federal funds rate change. 
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3 RESULTS AND FINDINGS 

In our regressions, we analyse three different time periods. The first is the full 

sample period with 67 observations. For this period, we estimate 20 OLS models, one for 

each of the return variables shown in table 2. Similarly, we estimate OLS models for sub-

periods of recessions and expansions. The results are presented and discussed followingly: 

First, we look at the results for the whole sample period in table 3. Table 4 shows the 

results for the expansion sub-period. Finally, we look at the results in table 5 to discuss 

the results for the recession sub-period. 

3.1 Full sample results and findings 

The results for our full-sample OLS regressions are summarized in table 3: 

 

 In the full-sample period of June 1999 to February 2023, we analyse 67 

observations both in the context of daily and monthly returns. From table 3 we can see 

that from all the observations that examined the relationship between the unexpected 

component of the federal funds rate change and the S&P 500 daily sector returns only one 

sector is show statistically significant results. The consumer discretionary sector shows a 

negative statistically significant relationship on the 5% level (* indicates statistical 

significance at the 10% level, ** indicate statistical significance at the 5% level and *** 

indicates statistical significance at the 1% level). As both the independent and the 

dependent variable data are in a percentage format, the interpretation of the results is in 

percentage points. For the consumer discretionary sector a 1 percentage point increase in 

the unexpected component of the federal funds rate results in a decrease of 4,036 

percentage points in the sector returns (ceteris paribus). This result is in line with the 

negative relationship between interest rates and stock returns that was confirmed by 

various researchers ((Modigliani, 1971; Mishkin, 1977; Thorbecke, 1997; Conover, Jensen 

and Johnson, 1999; Basistha and  Kurov, 2008). The negative relationship is, however, 
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the main assumption of our H1 hypothesis for the S&P 500. The results do not support this 

hypothesis in either the daily or the monthly results. The monthly results show an 

insignificant positive relationship which is the opposite of our H1 hypothesis therefore we 

reject the H1 hypothesis. We anticipated that a period covering mostly times of expansion 

would confirm the negative significant relationship. However, there are studies showing a 

significant positive relationship such as Eldomiaty et al. (2019). The research period of this 

study is 1999-2016 and it does not follow the S&P 500 but non-financial stocks from the 

NASDAQ100 and DJIA30. Even though the research variables are different it shows, that 

the theory of UMPs having an effect on the negative relationship between stocks and 

interest rates can have some relevance as the study conducts research until 2016. 

Kontonikas, MacDonald and Saggu (2013) find an insignificant result using a methodology 

very similar to ours for their full period of 1989-2009. Both these studies and our results 

indicate that the negative significant relationship between the unexpected component of 

the federal funds rate change and stock returns is less straightforward in present times of 

UMPs. All other variables that represent the sector returns are insignificant both on a daily 

and monthly return basis (with the exception of consumer discretionary daily returns). The 

R2, which represents the coefficient of determination is also low throughout the results. 

The coefficient of determination represents the proportion of variation in the dependent 

variable explained by the independent variables. As our models only have one independent 

variable, it was expected that the R2 would be low but we can still see that the highest R2 

is associated with the only significant result for this time period. In our H2 hypothesis, we 

look at the consistency of each sector on a daily and monthly basis. As the consumer 

discretionary sector in the daily observations is the only statistically significant sector we 

conclude that the hypothesis holds partially. The reason is that the monthly results 

observed for the consumer discretionary sector also show a negative relationship, however, 

this result is statistically insignificant. 

 

3.2 Expansion sub-periods results and findings 

 The sub-period of expansions classified by the National Bureau of Economic 

Research (NBER) includes 52 observations for both the daily and monthly models. The 

results for this sub-period can be found in table 4. 
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The daily results for the expansion sub-periods provide more statistically significant results 

than the daily results for the whole sample period. We can see that 5 of the 10 researched 

models in the daily observations show statistically significant results. The average R2 is 

also higher compared to the daily results from the full sample period. This means that on 

average a larger proportion of variance in the dependent variable is explained by the 

independent variable in the model. The S&P 500 shows a significant negative relationship 

to the unexpected component of the federal funds rate change, as do the following sectors: 

industrials, materials, healthcare, and consumer discretionary. Out of these results, the 

S&P 500 is significant at the 10% level. All of the significant sectors are significant on the 

5% level except the consumer discretionary which is significant on the 1% level. At the 

same time, this is the only sector that shows a significant negative relationship for both 

the full period and the sub-periods of expansion. Out of all the statistically significant 

sectors, the consumer discretionary sector is also the most responsive one with a 6,268-

percentage point decrease as a reaction to a 1 percentage point increase in the unexpected 

component of the federal funds rate (ceteris paribus). Among the least responsive sectors, 

we can find the industrials sector that would decrease by 3,46 percentage points in reaction 

to a 1 percentage point increase in the unexpected component of the federal funds rate 

(ceteris paribus). The results of the monthly returns show no statistically significant results. 

In comparison to the daily results, this may be due to external factors influencing the price 

development in the monthly period. In some cases, there are more interest rate decisions 

within a month which can also influence the results. Our H2 hypothesis can therefore not 

be fully accepted for any of the sectors, as no sector is statistically significant in both 

measured time periods. If we still consider the results, even if they are not statistically 

significant we get very mixed results with 3 results showing a positive relationship in the 

monthly returns period (S&P 500, industrials, consumer discretionary) while the other 2 

(materials, healthcare) are in line with their statistically significant equivalents from the 

daily observations. These results are however not as relevant as statistical significance is 

missing. 
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 Overall, we can say that the expansion sub-periods provide more statistically 

significant results confirming the negative relationship between the unexpected component 

of the federal funds rate change and stock sector returns. This supports the theory that 

UMPs weaken this relationship in modern times after the 2007-2008 financial crisis in the 

US as most UMPs are implemented in times of recession and crises or at least they originate 

in those times. 

 

3.3 Recession sub-periods results and findings  

 

The sub-period of recessions classified by the National Bureau of Economic Research 

(NBER) includes 15  observations for both the daily and monthly models. The results for 

this sub-period can be found in table 5. 

 

 
 

The sub-periods of recession show statistically insignificant results for all of the OLS models 

described in this period. All sectors show insignificant results with very low (negative) R2. 

Based on these results we cannot establish either a positive or negative relationship 

between the dependent and independent variable in our models. However, these results 

are still valuable in terms of our hypotheses and the overall research. In our H4 hypothesis, 

such non-significant results are anticipated and as they are in line with our hypothesis in 

all of its points we can accept our H4 hypothesis. The biggest argument for the anticipation 

of such results is the presence of UMPs in two of our three recession periods. As there are 

only 15 observations for both the daily and monthly models, the statistical credibility of 

these models is reduced. However, when modeling the relationship between the 

unexpected component of the federal funds rate change and stock sector returns using the 

methodology we implement, there is no reason to stretch these periods artificially. Even 

with just a few observations, these findings support the ones made by Kontonikas, 
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MacDonald and Saggu (2013). Their study shows, that including the 2007-2008 financial 

crisis to their observed period the results of the relationship between the unexpected 

component of the federal funds rate change and the S&P 500 returns turns from significant 

and negative to insignificant. As for the H3 hypothesis, which can be discussed after having 

shown the results for all of our research periods we conclude the following. The H3 

hypothesis is fully accepted as the expansions sub-period has the most significant models 

showing the negative relationship between the unexpected component of the federal funds 

rate change and stock sector returns. Five models showed statistically significant results 

in the expansion sub-period while only one model showed statistical significance on the 

10% or lower level in the full sample period and no models showed statistical significance 

in the recessions sub-period.  

 

 Summarizing the results for all of our research periods we can say that all the 

models that are statistically significant support the negative relationship between the 

unexpected component of the federal funds rate change and stock returns and therefore 

are in line with the results of the majority of research done on this topic (Modigliani, 1971; 

Mishkin, 1977; Thorbecke, 1997; Conover, Jensen and Johnson, 1999; Basistha and  

Kurov, 2008). However, we must account for the fact that most of our results are 

statistically insignificant. This shows, that the relationship between the unexpected 

component of the federal funds rate change and stock returns, even when negative and 

significant in some cases, is not completely firm in times of UMPs that are present in the 

research period chosen for our research. This insignificance is more in line with the results 

of Kontonikas, MacDonald and Saggu (2013) for their time period that includes the 2007-

2008 financial crisis. 
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4 DISCUSSION AND FUTURE RESEARCH 

In this section, we start by discussing the possible limitations of our research and 

the way they can affect the validity of our results. Next, we move to our conclusion and 

recommendations following our research as well as providing some takeaways on how 

similar research could be done in the future. 

 

4.1 Research limitations 

Our research design is relatively simple with only one independent variable in our 

regression models. This can be viewed as a limitation as the inclusion of more relevant 

variables can improve the statistical significance of the model but also of the independent 

variables themselves. Another upside to the inclusion of more relevant variables is a 

potential increase in R2. Bernanke, Kuttner (2005) model two formulas in their paper. The 

first one only includes the raw change in the federal funds target rate as the independent 

variable while the other model breaks it down into the unexpected and expected 

component of the raw change. While the first model is not exactly the same as ours the 

result of the first model of Bernanke, Kuttner (2005) shows insignificant results while the 

second model shows a statistically significant negative relationship between the 

unexpected component of the interest rate change and stock returns. The second model 

has a higher R2 as well. This study, therefore, supports the argument that adding more 

relevant independent variables can be beneficial for the research conducted. 

 

 Another limitation would be the failure of the assumption that the error term is 

orthogonal to the unexpected component of the federal funds rate change to hold. 

Bernanke, Kuttner (2005) describe cases, in which this could happen. One of the reasons 

that would result in a violation of this condition would be a contemporaneous response of 

the FED to the stock market. This means that the FED would react to contractions of the 

stock market by rate cuts or that it would increase rates in reaction to a bullish market. 

Another scenario for the failure of the orthogonality assumption would be a situation, in 

which both the stock market and the FED reacted jointly and contemporaneously to new 

information. An example of such a joint response is the reaction to the 17th September 

2001 terrorist attacks when on the first trading day that followed after the attacks the FED 

announced a cut in the federal funds rate and the stock market dropped on that day in 

reaction to the attacks. This rate decision is however excluded from our observations. In 

some cases, the relationship between the stock market, the interest rate decisions and the 

information both the FED and the market react to is not so transparent. Therefore, it is 
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hard to successfully eliminate all observations that can be harmful to the model because 

of the reasons discussed above. 

The data structure chosen for our research could also be seen as a limitation. We 

use the daily change in closing prices on the daily and monthly periods. However, an even 

shorter time period could result in distinguishing the impact of the policy change from other 

effects, such as news arriving before or later in the day/month. Gürkaynak et al. (2004) 

use intra-day data to eliminate as many external factors as possible. Their results are not 

very different from the ones obtained by daily observations but the intraday ones resulted 

in having a higher R2. The difference between the daily and intraday data might not be 

significant but if we compare the daily and monthly results there is more room for other 

factors to influence the price of equities on the monthly level.  

The research methods adopted in this paper also do not consider outliers nor do we 

apply any mechanisms to identify outliers that could alter our results. The removal of 

outliers, if the methods are chosen correctly can improve the accuracy of the analysis 

conducted. Therefore, we recognise the absence of such a mechanism as a limitation of 

our research. 

4.2 Conclusions 

After recognizing some of the limitations of our research we can discuss the most 

important results. The research questions and hypotheses are focused on finding answers 

to how the relationship between the unexpected changes in the federal funds rate and 

sectoral returns of stocks has evolved in times of unconventional monetary policies. Our 

research provides interesting results that add to the body of literature that already exists 

on this topic. We summarize the statistically significant results in table 6. 
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From the 60 models estimated in our research for different sub-periods over the whole 

time period of 1999-2023, we can see only 6 show statistically significant results while all 

other models show an insignificant relationship between the unexpected changes in the 

federal funds rate and sectoral returns of stocks. All significant observations confirm the 

negative relationship between these variables, however, the number of insignificant 

models shows that the relationship is mostly insignificant in times of UMPs. This supports 

the findings of Kontonikas, MacDonald and Saggu (2013) who also found the relationship 

to be insignificant when including times of UMPs in their model. Implications for investors 

do not show a strong case for either sector. The only sector that shows statistical 

significance for both the expansion sub-periods and the whole period is the consumer 

discretionary sector measured on the basis of daily returns. Even this result provides little 

to no support for long-term investment decisions. The only straightforward implication is 

for trading, assuming that the trader analyses the size and the direction of the unexpected 

component of the interest rate change correctly before it happens. Even though our results 

do not find any concrete implications for investment strategies based on the relationships 

they examine the results are still interesting along the lines of empirical research conducted 

on the topic of interest rates and stock returns. 

4.3 Implications for further research 

Building on previous research as well as our research there are definitely interesting ways, 

which might be worth looking into in future research. Our research has a lot of limitations, 

as discussed above. Future research can build on our models and data and also implement 

new steps to assess the limitations our paper has. The model can be for example extended 

and can take into consideration shocks in unconventional monetary policies, even though 

these are harder to measure than interest rate changes. One way of measuring UMPs 

presented by Rosa (2012) is identifying the unexpected (surprise) component of asset 

purchases done by the FED by analysing related articles in the Financial Times. This 

approach, however, is not as clear as the calculation of the unexpected component of 

interest rate changes. Further researchers can design a methodology that would calculate 

the unexpected change in UMPs accurately and establish a model that would measure both 

the unexpected change in interest rates and in UMPs at the same time. Another direction, 

further research could take is to use a different model. Jareño et al. (2016) and Ferrando 

et al. (2017) use quantile regressions to estimate interest rate sensitivity.  Gonzáles, 

Jareño and Skinner (2017) argue that the quantile regression approach allows measuring 

the impact of interest rate sensitivity also at the tails of the distribution and not only at 

the centre which makes it a method that provides a more comprehensive characterization 

of the relationship. 
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