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Abstract 

This paper examines how the level and volatility of interest rates affect the stock return of banks 

using a GARCH-M model. Data is collected for Swedish and Danish banks stock return and 

interest rates on monthly basis for the period January 2000 to April 2018. The effects of interest 

rates on banks stock return is tested by two hypotheses, if the volatility of interest rates affects 

the volatility of the stock returns and if the level of the interest rate affects the excess return. 

The excess returns are also tested for significance of its own conditional variance in form of the 

mean term in the GARCH-M model. The results show that the volatility of interest rates has a 

significant effect on the excess return of the bank stocks while the level of the interest rate does 

not have a significant effect, the mean term is not significant, implying that some of the risk is 

not priced by an increased risk premium. The paper also discusses how the quantitative easing 

activities that has been performed by central banks could affect the bank stocks sensitivity to 

interest rates changes.   
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1 Introduction 

Interest rates has an impact on most companies. A change in the interest rate can affect the 

profitability and value of the company in many ways. It can be through a change in the value 

of their bonds, changing interest rate expenses on their loans or by affecting the spending 

behaviour in the society, leading to a change in the demand of the company’s products and 

shares. Banks might be more sensitive to changes in interest rates than other companies as the 

balance sheet of a bank is different compared to other companies. A great part of their total 

assets and liabilities are financial assets and liabilities. This makes them more exposed to 

interest rate risk than other companies. The impact of interest rate changes is a concern for bank 

managers in form of risk exposure management but also for investors who wants to have an 

understanding of how the financial markets react to interest rates changes for their portfolio 

selection. Interest rates affect the banks but how will the change in level and volatility of the 

interest rate affect the bank stock return? This is what this study will investigate. 

Findings from previous researchers have been dissimilar in magnitude and direction of the 

interest rate effects and studies varies widely in their conclusion within this literature. Akella 

and Chen (1990) point out that some differences might be caused by using different procedures, 

methods and choice of interest rate and examines this aspect. A few of the earlier studies of 

bank stock returns and interest rate sensitivity applies two-index models. The seminal work of 

Stone (1974) set the framework for the two-index model and the use of it within financial 

returns, among others who have employed the model are Lloyd and Shick (1977), Chance and 

Lane (1980), Lynge and Zumwalt (1980), Flannery and James (1984), Booth and Officer 

(1985), Scott and Peterson (1986), and Bae (1990). Later studies have used the ARCH 

methodology developed by Engle (1982), Song (1994) was the first to employ the methodology 

in the subject of bank stock returns. Later the works of Elyasiani and Mansur (1998), Tai (2000), 

Elyasiani and Mansur (2003) and Elyasiani and Mansur (2004) have expanded the literature 

with the framework of the ARCH methodology. 

This study aims to employ the generalized autoregressive conditionally heteroskedastic in the 

mean (GARCH-M) framework to estimate the effects of the change in interest rate level and 

interest rate volatility on bank stock returns. With this framework the constant conditional 

variance assumption is disregarded, and it allows for risk to vary over time. The volatility effect 

on bank stock returns have been overlooked in many cases before and assumed the variance to 
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be constant over time (Bolleslev et al., 1992). However, the effects were found to be significant 

by Elyasiani and Mansur (1998). As interest rates have been turbulent the past two decades it’s 

possible that it has had an impact on the returns. This study will expand the literature of using 

the GARCH methodology and will investigate the sensitivity of stock returns to the level and 

volatility of interest rate for Swedish and Danish banks, adding this result to the broad literature. 

This study’s main focus is on Swedish banks, however, since there doesn’t exist any smaller 

regional banks in Sweden due to mergers and acquisitions, regional banks in Denmark have 

been chosen. Social and societal settings are similar in Sweden and Denmark and Danish banks 

will therefore make a good a representation of a smaller category as interest rate sensitivity 

might be different between larger and smaller banks due to lending and borrowing amounts. 

The organization of this paper are as follows. Section 2 is description of the interest rate, 

regulations and activities which could affect the outcome. Section 3 briefly describes previous 

literature while section 4 describes the theoretical framework. Section 5 describes the 

methodology that is used and a description of the data. Section 6 show the results and section 7 

and 8 contains an analysis and conclusion, respectively. 

 

2 Background 

To get a deeper understanding of the subject and to be able to do a good analyse of our results, 

there are some things we need to have knowledge about. Since the purpose of this paper is to 

examine the bank stock return sensitivity to the level and volatility of interest rates it is good to 

know how the interest rates in Sweden and Denmark, which is the countries this study will 

concern, has developed during the time- period of the study. If there have been large variations, 

both over time and between the countries, it is something that can affect our results. The bank 

regulations are another thing that we believe has a large impact on the banks and it is important 

that we know what regulations that applies for the banks today and how the regulations have 

changes over the time. 

We also thought it would be interesting to examine how the quantitative easing, that has been 

performed by many central banks, including the Swedish central bank, in the latest years has 

affected the banks’ balance sheet and security portfolio. To analyse this, we need to have 

knowledge of what quantitative easing is and how it has been performed by the Swedish central 

bank. 
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2.1 Interest rate 

We can see fluctuations in the Swedish interest rate development since 2000 (see figure 1a). 

Strong economic development in the late 1990’s and early 2000 led to high long-term interest 

rates. In the early 2000 the yield of the long-term rate (10 year) was almost 6% and was pending 

around 5% until late 2004, the short-term interest rate (6 months) was pending around 4%. 

When the economic development and expectations began to slow down, the interest rates started 

to decline. Both interest rates began to fall first in July 2002 and continued to fall until late 

2005. Then both long-term and short-term interest rates increased as the rest of the economy in 

the build up to the financial crisis 2008. When the crisis hit, interest rates fell in Sweden as in 

the affected world. However, the long-term rate bounced back quickly and were relatively 

stable above 3 % for 2 years before it fell again in mid-2010 and it have had a negative trend 

since then. The short-term rate was more affected by the financial crisis, it is more volatile and 

peaks at 4.4% in late 2008 and one year later it had fallen to 0.2%. It recovered under 2011 but 

have since then also had a negative trend and in March 2015 it declined to negative 0.7%. This 

was the result of the cut of repo rate by the Swedish central bank to -0.10 %. The short-term 

rate has been negative since and the long-term rate has been just below 1%. Effects of 

quantitative easing performed by the central bank is examined in a later part of this paper. 

The interest rate development in Denmark (see figure 1b) have roughly followed the same 

patterns as the Swedish rates, however, there are some differences. In the early 2000 the short-

term rate in Denmark is a little bit higher and reaches almost 6% and then it starts to fall to 

around 2% in late 2003 and remain stable at this level until 2006. Then its starts to increase like 

many other short-term rates in the build up to the financial crisis when the economic climate 

was in a good state. The short-term rate increased during the start of the financial crisis and 

peaked in December 2008 at 5.95%. However, the rate could not be kept high and it had a 

negative trend until 2012 when it reached a negative rate. The long-term rate is more similar to 

the Swedish rate, it fluctuates a bit but has a negative trend throughout the period. 

As can be seen in the two figures below (figure 1a and 1b), both short-term and long-term 

interest rate have been turbulent during the period, it can then be assumed that the interest term 

structure (long-term – short-term) have fluctuated during this time. If the interest rate term 

structure has an impact on the bank stock returns, it should be possible to see some indications 

of the effects, due to the fluctuations. 
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Figure 1a 

 
 

 

Figure 1b

 

 

 

2.2 Quantitative easing 

Quantitative easing is a form of monetary policy performed by the central bank, it is an 

instrument designed to affect the inflation with the aim of lowering the long-term yield. The 

central bank buys assets from banks in form of bonds, this will increase the price of the bonds 

as the demand for these increases. The purchases also increase the liquidity within the banking 

systems and a consequence of this will be that a wide range of interest rates will fall. Both 

Figure 1a, Swedish interest rate development since 2000. Blue is the long-term (10 year) rate, 

red is the short-term (6 months) rate. Source: Thomson Reuters, DataStream (2018) 

Figure 1b, Danish interest rate development since 2000. Blue is the long-term (10 year) rate, 

red is the short-term (6 months) rate. Source: Thomson Reuters, DataStream (2018) 
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companies and people will be able to borrow more and spend less on interest payments, 

increasing both investments and consumption due to cheaper loans. The boosted economic 

growth of more consumption and investments should increase the job creation and raise the 

price levels. In this way the central banks can affect the inflation without directly increase or 

lower the repo rate. However, theoretically these actions will affect the interest rate due to the 

large amounts of the purchases. The question is how large the effects have been and how will 

it relate to the interest risk sensitivity of the banks. Our initial thoughts would be that if the 

banks invest in more short-term securities due to the central banks buys a majority of the long-

term bonds, arguably the banks’ balance sheets would consist of assets affected by short-term 

rates and the stocks returns would be more sensitive to short-term interest rates changes. If this 

is the case, then it would contradict the results of some previous researchers like Kane and Unal 

(1988) who find that the returns are more sensitive to long-term rates.  

After the financial crisis FED, ECB and central banks in smaller economies have performed 

quantitative easing as a form of monetary policy to boost their economies as the effectiveness 

of lowering interest rate and other nominal policies had decreased. The action will affect the 

long-term rates in two main channels, signaling channel and portfolio balance channel. A 

Central bank’s purchase of government securities will signal the market about the future interest 

rates and it might amend the market’s and banks’ expectations about the future short-term rates. 

The purchase will also reduce the amount of government securities available in the market. 

Hence banks and other investors will have to invest in other similar securities, which is the 

second channel which will affect long-term rates. The action of central bank purchase will also 

tend to drive up the price of the purchased securities due to the reduced supply of long term-

government bonds, it will also drive up the price of the substitute securities (Diez de los Rios 

and Shamloo, 2017). Their findings for the U.S, is in line with Haldane et al. (2016), QE actions 

have larger effects when the economy is in a weaker state. They also find that the QE  

announcements have had strong signaling effects on U.S bond yields and international which 

is confirmed by Krishnamurthy and Vissing-Jorgensen (2011) and Bauer and Rudebusch 

(2014). 

During the years after the financial crisis Sweden struggled with low inflation. The effects of 

lowering the repo rate was decreasing, so in February 2015 the Swedish central bank cut the 

repo rate to -0.10% and performed its first QE action when they purchased government bonds 

for SEK 10 billion. Another five purchases during 2015 and 2016 were announced and the repo 
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rate was cut to -0.5%, the amount of each purchase was increased and the largest was in April 

2016 of SEK 245 billion. The effects were different from the case in the U.S, the effects of QE 

actions were relatively small and the fall in yields were mainly because of expectations about 

the future due to the repo rate cuts which was done in combination to the QE announcements 

(Diez de los Rios and Shamloo, 2017). This suggests that the effects came through the signaling 

channel which is easier to believe to be due to the rates cut than the QE announcements. 

In conclusion the effects of the QE actions have had a limited effect on the long-term yields in 

a small open economy. (Diez de los Rios and Shamloo, 2017) also studies the case of QE actions 

in both UK and Switzerland and find similar results. As the effects on interest rate seems to be 

limited, one way it could have an effect would be through the portfolio balance channel. Since 

the central bank purchase such large amounts of long-term government bonds, banks would 

have to find substitutes or focus more on short term securities in their portfolios. Krishnamurthy 

and Vissing-Jorgensen (2011) discusses this thought. As the supply of government bonds 

decreases due to the large amounts the central bank purchase, the price of the remaining bonds 

will be driven up by investors, which lowers the yield of these assets. 

 

2.3 Bank Regulations 

Banks provides many important services for both households and companies and they have an 

important role in a well-functioning society. If the banks would fail to provide their services, it 

would be very costly for the society. Because of the vital function the banks have in the society 

today, they are regulated to reduce the risk of them failing to provide their services (Saunders 

and Cornett, 2015, 405). 

The Bank of international settlements (BIS), is an organization which is owned by 60 central 

banks around the world, including the Swedish central bank. One of the missions of BIS is to 

help central banks to achieve monetary and financial stability. To reach their goals they work 

in many different ways. One is through the Basel process, where they promote international 

groups to cooperate. The Basel committee on Banking Supervision is one of the groups that is 

hosted by BIS (BIS, 2017). It was founded in 1974 and its purpose is to enhance financial 

stability. They have published many international standards on banking supervision, the most 

famous are their publications of the accords on capital adequacy, known as the Basel accords 

(BIS, 2018).  
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In the 1980´s there was a concern that the many of the international banks had too low capital 

ratios. To reduce the risk and make the international banking system more stable, the Basel 

committee introduced the Basel capital accord, Basel I. This was a capital measurement system 

and the accord required the banks to have a ratio of capital to risk-weighted assets of minimum 

8 %. In 2004 the Basel committee released Basel II with expanded requirements of minimum 

capital that better reflected the underlying risks and tougher supervision of the banks (BIS, 

2018). After the latest financial crises, it came clear that the regulations that existed at that time 

were not good enough to handle the risks that existed in the banking system. Due to this the 

Basel Committee on Banking Supervision presented new reforms in 2010, called Basel III. The 

main purpose of the new reforms is to improve the management of liquidities and to raise the 

requirements of capital in the banks (BIS, 2018). 

The parts of the new regulations that will have most impact on the larger banks in Sweden is 

the increased requirement of leverage ratio, the new requirement of capital that is calculated by 

internal methods and the new capital floor for risk- weighted assets. With the increased 

requirement of leverage ratio, the banks that are international active needs to have common 

equity of minimum 7 % of their risk- weighted assets. At least 2,5 % of these needs to be a 

capital conservation buffer. Swedish regulators have introduced further requirements about 

countercyclical capital buffer and systemic risk buffer. Finansinspektionen requires the 

Swedish banks to have common equity on approximately 3,8 % of their total assets. Of these 

3,8 % around 1,5 percentage points corresponds to the international requirements while the 

remaining part affects the Swedish banks only. These requirements constitute to a large part of 

the total capital requirements for the large banks in Sweden (Edlund, 2017). 

Before the financial crises the banks could have a high debt ratio and expand their balance 

sheets without expand their equity as much. To solve this problem the Basel Committee has 

agreed upon an international minimum leverage ratio of 3 % for the banks. For global 

systemically important banks, which includes Nordea, the requirements are higher. They need 

to have core capital of 3,5 % of their total assets. The Swedish central bank emphasize that the 

international minimum levels are too low, they have recommendations that the required 

liquidity ratio for the large Swedish banks should be 5 % (Edlund, 2017).  What this would 

mean for the interest rate sensitivity could be that it would decrease. A higher liquidity ratio 

would mean more capital and less interest rate affected assets. 
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3 Literature review 

There have been a lot of different studies investigating the sensitivity of bank stock returns to 

interest rates in terms of both volatility and level, using different rates, frameworks and 

procedures within the vast literature and the result have varied widely, Table 1 contains a 

summary of the articles presented in this chapter. Akella and Chen (1990) noticed dissimilarities 

in conclusions and point out that the variation in findings might be due to differences in model 

specification between the different studies. So, for orthogonalizing interest rates and market 

return of large bank stocks they are using different procedures and methodologies to examine 

if the results depend on the choice of method. They test for both short- and long-term returns 

and find that the estimates are different across the models and periods. 

Stone (1974) introduces a two-index model when measuring the concept of the systematic 

interest rate risk. He argues that it is a more useful framework than a single index model due to 

the expansion of the assets type which have been included in the model past equities to bonds 

and hybrid securities and that the return generating process include more information. Lloyd 

and Shick (1977) empirically tests Stone’s model, primarily on banks but also on firms using 

both long- and short-term interest rates and adding a bond index. The result is mixed, showing 

different directions of long- and short-term interest rates. Chance and Lane (1980) also applies 

a two-index model, however, their result does not support that stocks of financial institutions 

are more sensitive to interest rate than other common stocks. This conclusion applies for short-

, intermediate- and long-term interest rates. Flannery and James (1984) find the opposite result, 

that the stocks of commercial banks were significantly related to changes in interest rate. They 

state, "since the holding period returns on bonds are negatively correlated with changes in the 

level of interest rates, a positive value for the coefficient implies that the firm's market value 

declines when interest rates rise." A statement which is good to remember when reviewing other 

results, however, this is highly dependent on how the equation is set up and what is measured. 

Their result is more in line with Lynge and Zumwalt (1980) who adopted a multi-index model, 

expanding the two-index model introduced by Stone (1974) and including debt return indices. 

Scott and Peterson (1986) extends and renews the works of Flannery and James (1984), their 

result is confirmed, and unexpected changes in T-bond yield have significant effect on financial 

institutions’ portfolio yield. 

Booth and Officer (1985) argues that some previous studies have some limitations, with the use 

of individual stocks and not a portfolio of banks. They also use a two-index model and 



 

12 

 

reinvestigates the sensitivity of the return of bank and bank holding companies’ securities to 

interest rate changes. This is done by examine the sensitivity relative to stocks of nonfinancial 

firms. The result shows a negative correlation between the bank securities return and interest 

rate and that bank and bank holding company stocks are more sensitive to interest rate than 

nonfinancial securities and the market. Bae (1990) re-examine the interest rate sensitivity of 

common bank stock returns, considering both anticipated and unanticipated interest rate 

changes. The estimates are found to have a negative effect on bank stock returns and these 

results are in line with Booth and Officer (1985) and Lynge and Zumwalt (1980) but in 

disagreement with Chance and Lane (1980). 

Song (1994) was the first to apply the ARCH methodology to time-varying risks in financial 

institutions. He applies model with factors of market and interest rate and argues that it allows 

him to identify the dynamic patterns of the risks to the financial institutions stocks.  The result 

shows that both the market risk and interest rate risk changed over the period 1971 for banking 

institutions. The market risk was both higher and more volatile after 1981 and the interest rate 

risk did also increase but were less volatile than the market risk. However, the results do not 

show any significant changes of the interest rate risk in response to changes in monetary policy 

performed by Fed in 1979 and 1982 opposite to previous conclusions. This and the significant 

result of the increased risk, argues for the usefulness of the ARCH methodology for banking 

institutions. Song uses long-term interest rate which is in line with Kane and Unal (1988) who 

find that bank stock returns are more sensitive to long-term interest rates. However, they are 

applying a two-index model on equally-weighted portfolios. 

Elyasiani and Mansur (1998) follows the lines of Song (1994) and uses the GARCH-M 

methodology and constructs three portfolios of bank institutions, “Money-center banks”, 

“Large banks” and “Regional banks” which is previously done in a similar way by Song (1994) 

who uses a slightly different classification. Elyasiani and Mansur (1998) investigate the effect 

of interest rate on the bank stock return generation process and extends the literature with also 

introducing the volatility of the interest rate to the test. Their result indicates that the interest 

rate volatility is an important factor of the bank stock return for the “Money-center banks” and 

“Large banks”, however not for the “Regional banks”. The long-term interest rate has a 

significant negative effect on bank stock return. Elyasiani and Mansur (2003) extends the 

literature by using a bivariate GARCH model, consolidating the effects of interest rate 

volatility, spillover of unsystematic risk across national borders and inter-country return 

independence. The estimates of interest rate, exchange rate and market risk sensitivity are done 
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for banking institutions in Germany, Japan and the United States. The findings reveal strong 

significance for market risk and exchange rate sensitivity for all three countries. No significant 

effect of interest rate level, however the volatility was found to have a significant effect.  

Furthermore, Elyasiani and Mansur (2004) extends their previous research by analyzing the 

effects of short- and long-term interest rates using a MGARCH framework. Their findings in 

this study is shows that the choice of interest rate variable plays a considerable role since the 

market risk, interest rate risk and bank stock return volatility are sensitive to this. Their result 

is also in line with their previous, the short- and long-term interest rates plays an extensive role 

in volatility of bank stock returns. However, the direction of the effects depends on model 

specification. They also find that the interest rate volatility is a determinant factor in the 

volatility of the returns, this effect has generally been overlooked by previous studies. Flannery 

et al. (1997) employ an ARMA-GARCH model and perform cross-sectional tests to determine 

if interest rate and market rate volatility are priced factors in equilibrium of common stock 

expected returns. They stated a linear factor pricing model in which the conditional factors 

volatilities are time-varying. Consistent with other studies their result show strong significant 

effects of market rate risk but less significant effects of interest rate sensitivity, the result also 

indicates that the effects on expected returns are time-varying. 

Tai (2000) contributes to the literature by estimating and testing the interest rate, exchange rate 

risks and pricing of the market on US bank stock returns using three different econometric 

methods, nonlinear seemingly unrelated regression (NLSUR), “pricing kernel” approach and a 

MGARCH-M model. Tai (2000) test both unconditional and conditional versions of multi-

factor models separately in attempt to fill the inconclusive results from previous studies. For 

the same reason Tai also considers both individual stock returns and bank portfolios return. The 

result varies somewhat from the different methods, the NLSUR method indicates that only 

interest rate risk is has a significant (negative) effect on the premia. The “pricing kernel” 

approach find no evidence of interest rate risk, however, it indicates exchange rate risk for large 

bank, for regional bank stocks both market risk and exchange rate risk is found significant. 

MGARCH-M model find strong evidence of both interest rate risk and exchange rate risks and 

weak evidence of world market risk for all three portfolios that is estimated. 

 

 



 

14 

 

Table 1 

 

 

Table 1 displays a summary of the literature which has been discussed. (N.S = not significant) 
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Table 1 contains a summary of the articles presented in the review. The conclusions that can be 

drawn from this is that the later studies employ the ARCH/GARCH methodology and find 

significant results regarding the impact of interest rate volatility on bank stock returns. The 

result from earlier studies using two-index models are more varied. Most of studies are using 

monthly data and are constructing portfolios of the stock returns. 

 

 

4 Theoretical framework 

According to Kasman et al. (2011) a change in interest rate has an influence on the bank’s net 

interest income, which is the difference between interest income and interest expenses, and 

other interest-sensitive income of banks. This will affect the banks common stock as the 

profitability of the banks should be reflected to some degree in the stock price.  If the average 

duration of a bank’s assets is longer than the average duration of its liabilities, an increase in 

interest rate will have a negative impact on the banks’ balance sheet, this is in line with what 

Flannery and James (1984) stated (stated in literature review). An increase in market interest 

rates may lead to a decrease of non- financial borrowers’ cash flows and increase the borrower 

credit risk. The increased credit risk will affect the quality of the bank’s assets negatively which 

will lead to a decrease in the bank capital. According to Saunders and Cornett (2015) banks that 

has assets with longer maturities are more exposed to this risk. 

 

4.1 Financial firms balance sheet 

The balance sheet of a bank is different from the balance sheet of non-financial companies. A 

key function of banks is that they are purchasing primary securities, such as mortgages, stocks 

and bonds and sells secondary securities, such as deposits and insurance policies. Making the 

main part of the assets of a bank are loans and most of its liabilities are deposits, which is the 

opposite compared to most non- financial firms. Another difference is that most of the assets of 

a bank are financial assets while it is more common that the assets of non- financial firms are 

tangible assets (Saunders and Cornett, 2015, p. 13, 346). 
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If the maturities of the assets and liabilities of the bank are different, an interest rate risk occurs. 

If the bank issues liabilities and purchases assets for the same amount of money but the 

liabilities have an interest rate that exceeds the interest rate of the assets, the bank will have a 

positive profit spread in the first period. But if the maturities of the assets and liabilities are 

mismatched and the interest rate changes, then the bank faces the interest rate risk. If the 

maturity of the assets exceeds the maturity of the liabilities, an increase in interest rate will 

cause a negative interest spread. In the same way, a decrease in interest rate will cause a negative 

interest spread if the maturity of liabilities exceeds the maturity of assets (Saunders and Cornett, 

2015, 574-576).  

The balance sheet in table 2b is an example of how the balance sheet of a bank may look. The 

percentage comes from a consolidation of Nordea’s, Swedbank’s, SEBs and Handelsbanken’s 

balance sheets in 2017. The balance sheet in table 2a is Ericsson’s balance sheet for 2017, which 

gives an example on what a balance sheet for a manufacturing company can look like. 

Banks has a very high leverage ratio, as can be seen in the table below (table 2b) the four 

largest banks in Sweden had a debt- to- equity ratio of 16,8 (94,4%/5,6%) in 2017. The high 

leverage ratio makes the banks highly exposed to loan defaults. Losses that arises from loan 

defaults are being charged against the equity and because the banks have so little equity, even 

few loan defaults can make the bank insolvent (Saunders and Cornett, 2015, 349). One way 

an increase in loan defaults can arise is if there is a change in interest rate, especially if there 

is an increase in interest rate which does so the interest rate expenses for those who has taking 

a loan increase.  

Because the banks have a lot of financial assets, they are also more exposed to liquidity risk 

than what for example manufacturing companies are. Liquidity risk is when many of the 

stakeholders that has made a deposit in the bank want to withdrawal their deposit and demand 

to get the cash they have the right to (Saunders and Cornett, 2015, 348,573).  
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Table 2a          Table 2b 

 

 

 

4.2 Capital Asset Pricing Model 

According to Sharpe (1964) investors can only increase the expected return of their investments 

if they increase the risk, as investors are assumed to be risk- avert. That means that they will 

choose an investment with lower risk over one with higher risk to a given expected return. In 

the same way will they investment in an asset that gives a higher expected return to a given 

level of risk over one that gives a lower expected return. When an asset has the same standard 

deviation as another asset but a lower expected return or a higher standard deviation but the 

same expected return as another asset, no rational investors will be willing to buy that asset. 

That will reduce the price of the asset until it has the same expected return as other assets with 

the same risk. In the same way will the price of assets that has a higher expected return to a 

given level of standard deviation or a lower standard deviation to the same expected return 

increase. Then the expected return will decrease. This procedure will lead to a simple linear 

relationship between expected return and standard deviation of return for efficient combinations 

of risky assets, they are correlated (Sharpe, 1964). 

Table 2a is the 2017 balance sheet of Ericsson, Table 2b is a consolidation of the balance sheets of the 4 Swedish banks, 

Nordea, Swedbank, Handelsbanken and SEB. Source: (Ericsson, 2018), (Handelsbanken, 2018), (Nordea, 2018), (SEB, 

2018), (Swedbank, 2018). 
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It is not the total risk of an asset that affects the price of it. An assets total risk can be divided 

into two parts, the systematic risk and the unconditional risk. The systematic risk comes from 

the assets correlation with the other assets along the efficient market line. The more responsive 

the asset is to a change in the market portfolio the higher the systematic risk of the asset. This 

risk can´t be diversified away so the higher the systematic risk is, the higher expected return 

investors demand. The unconditional risk can be diversified away so the investors do not 

demand a higher expected return for an asset with higher unconditional risk (Sharpe, 1964). 

This research is the foundation for the development of the Capital Asset Pricing Model, 

(CAPM). This model estimates the equilibrium relationship between the market risk premium 

and the risk premium of stocks. With this information there is a possibility of forecast the 

expected market risk premium and based on this forecast the expected return of individual 

stocks. 

The capital asset pricing model have been the foundation of a large amount of research papers. 

However, the model is not perfect and have to endure some criticism due to it follows the theory 

of Markowitz’s mean-variance criteria. The model is also single-period in nature and assumes 

homogeneous expectations. Merton (1973) expands the capital asset pricing model and 

develops an intertemporal version of the model, meaning that it will not be single-period in 

nature and able to capture effects which is not possible in a static model. This model is 

consistent with both the liability of assets and maximum of expected utility. 

Stone (1974) argues that the systematic interest- rate risk is treated in an incomplete way in the 

single index model. The way interest- rate risk is treated in the single-index model can cause 

noise and instability in the estimates. It can also do so the performance measures become biased. 

In his article Stone presents a two- index model which involves both return on equity and debt 

markets, which he argues is a better model to be able to observe the effects of interest-rate risk 

as it expands the information included in the model. 

 

4.3 ARCH – methodology in finance 

The variance of the disturbance term is assumed to be constant, homoscedastic, in many of the 

established econometric models.  The reality of economic time series is seldom like that, usually 

the volatility of time series differs over time. If the empirical data contains volatility clustering 

and ARCH effects, Joseph and Vezos (2006) claims that the estimates from an OLS estimation 
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method would be inefficient. The OLS estimation method would also give unreliable 

statistically inferences if the data is not normally distributed and contains ARCH effects. 

Engle (1982) developed a method that can handle this problem. The model he introduced is 

called an autoregressive conditional heteroscedastic model, or ARCH- model. With this method 

it is possible to estimate both the mean and the variance of a time series at the same time. In the 

ARCH process, the conditional variance of the volatility in the disturbance term in time t is 

affected by the disturbance term in time t-1, t-2 and so on. The conditional variance is an 

autoregressive process which results in conditionally heteroscedastic errors. This means that 

the error term is not independent. With the ARCH model it is possible to capture periods of 

tranquility and volatility in the time series (Enders, 1995). 

Bollerslev (1986) did an extension of Engle´s original model. He introduced the generalized 

ARCH model, called GARCH model. The GARCH model allows for autoregressive and 

moving average components in the heteroscedastic variance. According to Enders (1995) one 

of the benefits of GARCH over ARCH is that if there is a high order ARCH model it may be 

easier to identify and to do estimations with a GARCH model. Elyasiani and Mansur (1998) 

argues that GARCH- models are considered to be long memory models while ARCH- models 

are considered to be short memory models. This is because in the GARCH models all the past 

lags of the conditional variance have an influence while in the ARCH model only a limited 

number of the lags could have an influence. In the GARCH- model, past value of the conditional 

variance itself is included, instead of just the past values of the squared errors, as it is in the 

ARCH- model.  

Bollerslev et al. (1992) argues that ARCH and GARCH models are among the best models to 

characterize the changes of uncertainty of speculative prices over time. According to Enders 

(1995) the possibility to estimate the variance of a series in a particular point in time has made 

both the ARCH- and GARCH- models popular. 

In the standard form of the ARCH model the conditional variance is expressed as a linear 

function of past squared innovations. In 1987 Engle et al. (1987) extended the ARCH- model. 

They introduced a model called ARCH-M or ARCH in the mean. This model allows the 

conditional variance to affect the mean, which does so changing conditional variance affects 

the expected return on a portfolio directly. When the conditional variance is included as a 

regressor in the model, variables that previously were useful when the excess return were 
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forecasted might lose their significance because they are correlated with the risk premium. With 

the ARCH- and GARCH- models the forecasts of returns and risk is based on historical 

information of the returns themselves and other optional market information (Engle, 1982). 

According to Enders (1995) the ARCH-M model is better suited for studies on asset markets. 

Elyasiani and Mansur (1998) argues that, including the conditional variance of the error term 

in the model, is more important when studying banks than other sectors. This is because banks 

have a high leverage ratio and the contagion effect makes them more sensitive to changes to 

volatility.  

A general GARCH (p, q) - M model can be described by equation 1 - 3. 

𝑌𝑡 =  𝜃𝑋𝑡 +  𝛾𝜎2
𝑡 +  휀𝑡                                                                                                         

𝜎2
𝑡 =  𝛼0 +  ∑ 𝑎𝑖

𝑝

𝑖=1

휀𝑡−𝑖
2 + ∑ 𝛽𝑖𝜎

2
𝑡−𝑖

𝑞

𝑖=1

 

휀𝑗𝑡  ~ 𝑖. 𝑖. 𝑑 (0, 𝜎𝑗𝑡
2) 

 

Here 𝑌𝑡 is the dependent variable, 𝑋𝑡 is some variable or vector of variables and 𝛾 is its 

coefficient. 𝜎2
𝑡 is the mean term of the model, which is the conditional variance of 휀𝑡. 휀𝑡−𝑖

2  is 

the ARCH term and measures the mean equations’ squared residual of past periods and the 

GARCH term 𝜎2
𝑡−𝑖, moving average component is the conditional variance. Equation 3 is the 

information set about the distribution of the errors and equation 2 is the variance equation and 

it implies that 𝜎2
𝑡 is dependent on last period’s autoregressive and moving average of past 

conditional variances. Equation 1 is the mean model or mean equation and models, often within 

finance research, some form of return 𝑌𝑡. 𝑌𝑡 is dependent on some vector of exogenous variables 

and its own conditional variances 𝜎2. 

 

 

5 Methodology 
5.1 Data 

Our sample consist of total 10 bank stocks traded on Nasdaq. We have constructed equally 

weighted portfolios out of the bank stocks for our estimations. The banks are divided by bank 

(1) 

(2) 

(3) 
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type and size into two different portfolios – “Large banks (LB) (4 banks) and Regional banks 

(RB) (6 banks)” (See appendix 3 for banks). By creating portfolios, we gain the advantage of 

smoothing out noisiness in the data caused by transitory shocks to individual stocks, which 

otherwise might show a misrepresentative result. We thereby follow the line of Song (1994), 

Elyasiani and Mansur (1998) and others who also construct portfolios for their estimations. 

Booth and Officer (1985) did argue that the use of individual stocks instead of portfolios have 

its limitations, where specific events and characteristics of individual firms could skew the 

results, this also argues for our use of portfolios instead of individual stocks. However, this 

method does not come without disadvantages, dissimilarities between and specific 

characteristics of the individual firms are hidden within the portfolios and can’t be interpreted 

and evaluated as an explanation of the result. This however, will relieve us from controlling for 

the differences between individual firms of the same type. The LB portfolio are the 4 largest 

banks in Sweden. Smaller (regional) banks don’t exist in Sweden anymore due to mergers and 

acquisitions by larger banks, thereby the Danish banks represents this category for the RB 

portfolio. Sweden and Denmark are similar in many ways in social and societal structure and 

we therefore assume that it will be a good representation despite a different country. 

Monthly returns including dividends since January 2000 until April 2018 for the stocks is 

obtained (DataStream) for the LB portfolio and RB portfolio. This data is recalculated to excess 

returns which is monthly returns over short-term interest rate (6m Thomson Reuters 

Government Benchmark Bid Yield). The use of monthly returns is consistent with most of 

previous papers on the subject and have a few advantages, Baillie and DeGennaro (1990) argues 

that it tends to reflect long-term movements in volatility better when measuring a longer period 

and settlements and clearing delays, which were found to be relevant determinants of daily 

returns can be safely ignored. There may exist a survivorship bias in the data set as the sample 

set is complete and banks which have failed or were acquired are not included. 

The long-term interest rate is the TR GVT BMK BID YLD 10Y (Swedish and Danish) 

expressed as yearly rates, the short-term interest rate is TR GVT BMK BID YLD 6M (Swedish 

and Danish). Elyasiani and Mansur (2004) argues for the importance of choosing the right 

interest rate measure, they reach the conclusion that the interest rate risk and bank stock returns 

are sensitive to that choice. Instead of using long-term or short-term rates, this study uses the 

difference between the two, the term structure of the interest rates, also called the yield curve. 

When the long-term rate is higher than the short-term rate the yield curve is positive, also called 

normal yield curve. Longer maturities are associated with more risks and therefore a higher 
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yield is required by investors. The difference between the long-term and short-term is then the 

liquidity risk premium and some expectations about the future rates, (inflation). If this effect is 

significant on the excess returns then, the risk premium is affected, and investors would get 

paid for the risk they are taking. (Bodie, Kane, Marcus, 2014, p 501-503) The interest rate 

volatility measure was measured by the conditional variance of the term structure which was 

generated using and ARCH (1) model, one for the Swedish rate and one for the Danish rate was 

created. This variance should be dependent on the variance of the liquidity risk premium and 

the variance of the expected inflation and the covariance between the two. These two effects 

are hard to measure, however, the variance of expected inflation is assumed to have been 

relatively constant. Measuring the interest rate volatility effect on bank stock return and return 

volatility has generally been overlooked but Elyasiani and Mansur (1998) and (2004) found it 

to be a determinant factor in the return volatility.  

 

5.2 Motivation for the model  

As described in the literature review many different methodologies have been adopted and 

employed successfully within this field of research and when studying interest rates levels and 

volatility effects on assets returns. As all these models could be a fit for our purpose, Sharpe 

(1964)‘s CAPM models have been widely used, both single-index and later Stones (1974)’s 

two-index version of the model. The original CAPM model have also been extended to fit the 

purpose of other studies, Merton (1973) expanded it to an intertemporal version to capture non-

static effects. As can be seen the CAPM model is versatile, flexible and can be modified to fit 

the purpose of the author’s research. However, the choice of using a GARCH-M model is 

motivated by a few reasons. The GARCH-M methodology is used more and more frequently 

by researchers when studying time-varying conditional variance of asset returns. Bollerslev et 

al. (1992) argues that it is the ideal choice of methodology, the framework has also been applied 

successfully by Elyasiani and Mansur (1998) and a justification of the model type by Engle et 

al. (1987) motivates the choice. Baillie and DeGennaro (1990) reaches the conclusion that 

traditional two-index models are insufficient when estimating portfolio means to variances. The 

use of GARCH-M model has been argued for by many previous researchers who has used it 

within the same literature. 

With the CAPM model, the relationship between the risk premium of stocks and the market is 

estimated in the same point in time. It is then possible to estimate the expected risk premium 
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for the market and based on this, forecast the future risk premium and returns of the individual 

stocks. With the GARCH-M model it is possible to forecasts future returns and risk is based 

and estimated on historical information of the stock themselves and other market information, 

such as the interest rates. As the GARCH-M model includes a variance equation it brings 

another dimension and the possibility to also measure the volatility effects. The two models are 

different, CAPM is a correlation model which could forecast the expected returns and GARCH-

M is a forecast model which estimates the risk and based on historical information. As this 

study aims to estimate the sensitivity of bank stock returns to interest rates levels and volatility, 

the GARCH-M model is a good fit as it allows to measure the volatility and estimate the interest 

rate risk based on the historical information.  

 

5.3 Model specification 

There are two preconditions when using an ARCH or GARCH model, first there are clustering 

volatility in the residuals meaning that periods of high volatility tends to be followed by periods 

of high volatility and periods of low volatility tends to be followed by low volatility. Secondly, 

there are ARCH effects in the residuals. Looking at the residuals (see appendix 1a and 1b) we 

saw tendencies of volatility clustering in the residuals, however, the assumption of the residuals 

of the portfolio returns being normally distributed is rejected by a joint LM test for skewness 

and kurtosis for the LB and RB portfolio returns. This is however, consistent with Elyasiani 

and Mansur (1998), Bollerslev (1987), Lastrapes (1989), and Cochran and Mansur (1993) 

models which also rejected the normality of the portfolio excess returns. Looking at histogram 

of the residuals we could see that the rejection was due to leptokurtic disturbances, meaning 

that the distribution is more peaked and has fatter tails than a normal distribution. During the 

sample period the returns have been turbulent (see Appendix 2) much due to the financial crisis 

in 2007-2009. The result of rejecting the normality is not very surprising, the variance is not 

constant in the time period or in the model. It is possible that if the period would be divided 

into two different time periods, the residuals could be normally distributed. The fat tails of the 

distribution indicate that the residuals varies, and this could be due to arch effects. Next, we run 

a LM test for autoregressive conditional heteroskedasticity (ARCH effects), running this test, 

we can reject the null hypothesis of no arch effects for both the LB portfolio and the RB 

portfolio. The two preconditions for running our GARCH-M model is fulfilled for LB and RB 

the model used for the estimations is as follows:  



 

24 

 

 

𝐸𝑅𝑗,𝑡 =  𝜃0 + 𝜃1𝐸𝑅𝑗,𝑡−1 +  𝛿𝐼𝑡−1 + 𝛾𝜎𝑗,𝑡
2 + 휀𝑗,𝑡 

 

𝜎𝑗,𝑡
2 = 𝛼𝑜 + 𝛼1휀𝑗,𝑡−1

2 + 𝛽1𝜎𝑗,𝑡−1
2 + 𝜇𝐶𝑉𝐼𝑡−1 

 

휀𝑗𝑡  ~ 𝑖. 𝑖. 𝑑 (0, 𝜎𝑗𝑡
2)  

In the mean equation, ER is the excess return of the jth portfolio (j=1,2; LB and RB portfolios). 

I is the term structure of interest rate, difference between long-term and short-term rates, 𝜎2 is 

the mean term which estimates the excess return’s own volatility and 휀𝑡 is the error term. In the 

variance equation 휀𝑗,𝑡−1
2  is the ARCH term and 𝜎𝑗,𝑡−1

2  is the GARCH term, CVI is the conditional 

variance of the interest rates (the interest rate volatility measure) and (𝜃0, 𝜃𝑖 , 𝛿, 𝛾, 𝛼𝑜 , 𝛼1, 𝛽1, 𝜇) 

are parameters in the model which are estimated. The lag structure of ER is determined to be 1 

for both portfolios, this is consistent with Elyasiani and Mansur (1998) and Akgiray (1989). 

5.4 Hypotheses 

Four different hypotheses are set up, these are developed within the frame of the model 

presented above and tested by maximum likelihood estimation for each of the two portfolios, 

(LB and RB). 

H1: Volatility is not a significant factor for the bank stock returns: (𝛾 = 0). This would mean 

that there is no relationship between volatility and returns. This implies that some of the risk is 

not priced. 

H2: Volatility of return is time invariant: (𝛼1 = 𝛽1 = 0). No ARCH or GARCH effects exist 

in the return distribution. The volatility is not dependent on past information and volatility. 

H3: Interest rate volatility has no effect on bank stock return volatility: (𝜇 = 0). The GARCH-

M model holds but the interest rate volatility is not significant for the mean term. 

H4: There is no interest rate level effect: (𝛿 = 0) The effects of interest rate level have no effect 

on the excess returns. 

The ARCH methodology has been mostly adopted by later studies and Elyasiani and Mansur 

(1998) rejected H2 and found ARCH and GARCH effects to be significant at least at 10% level. 

(4) 

(5) 

(6) 
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Interest rate effects (H4) have, as explained earlier, varied in significance for previous studies, 

Akella and Chen (1990) and Lloyd and Shick (1977) found mixed results. Lynge and Zumwalt 

(1980) found different directions of the interest effect and Chance and Lane (1980) finds the 

effects being insignificant. Elyasiani and Mansur finds significant results in their two papers. 

The mixed results make these hypotheses relevant and interesting to investigate.  

 

 

6 Result 
6.1 Descriptive statistic 

First, properties of the data and our model is checked for autocorrelation, the results for the LB 

and RB portfolios are very convincing, the residuals are not containing any autocorrelation. The 

GARCH-M models was regressed with Gaussian distribution, using student’s t or Generalized 

error distribution did not alter any result in significance. 

Table 3 show a descriptive statistic over the monthly excess returns of each portfolio. 

  Bank Portfolios     

Stats Large Banks   Regional Banks 

No. Of observations 219.0  219.0 

Mean 0.00850  0.01116 

Max 0.31778  0.25067 

Min -0.33945  -3.13293 

Variance 0.00442  0.00421 

Skewness -0.15328  -0.82504 

Kurtosis 8.18706   7.95311 
Sample statistic over the monthly excess returns of the two portfolios. 

 

Looking at the conditional variances of the interest rates (figure 3a and 3b), we can see huge 

spikes around observation 110 which corresponds to the financial crisis in 2008 for both the 

Swedish and the Danish rates. What we can see is that the corresponding residuals (LB for 

Swedish rates and RB for Danish rates) also fluctuates a lot around this point in time (see 

appendix 1a and 1b). As the conditional variance tend to have, in both cases, a huge spike 

followed drop of the same magnitude, the residuals tend to have the opposite flow, a drop and 

then a spike. 
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Figure 3a Conditional variance SWE interest rate 

 

Conditional variance of the term structure of the Swedish 10y and 6m interest rate. Generated using ARCH (1) 

Figure 3b Conditional variance DK interest rate 

 

Conditional variance of the term structure of the Danish 10y and 6m interest rate. Generated using ARCH (1) 
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6.2 Results and interpretations 

The results of the maximum likelihood estimates and the estimated coefficients of equation 4 

and 5 are presented in Table 4. The relationship between volatility and excess returns is 

examined for the two portfolios (H1: 𝛾 = 0) and the result is statistically insignificant for both 

portfolios. The estimates in the existing literature varies in both significance and in sign of 

direction. Our result is in line with Baillie and DeGennaro (1990) who find insignificant result 

for 7 out of their 8 regressions. As for the sign of direction, our result differs in the two 

portfolios, the RB portfolio points in direction in accordance to the result of Fama and Schwert 

(1977), Campbell (1987) and Elyasiani and Mansur (1998) who also get negative. However, 

French et al. (1987) and Campbell and Hentschel (1992) find a positive sign of the coefficient 

which our LB portfolio also shows. 

 

Table 4  

Coefficients   Bank Portfolios   

  
  

Mean equation   Large Banks Regional Banks 

θ0  (Intercept) -0.004 0.006 

  (0.653) (0.541) 

θ1  (Excess return) 0.088 0.157 

  (0.298) (0.043)** 

δ  (Interest rate level) 0.389 0.597 

  (0.557) (0.307) 

γ (Mean term) 3.004 -0.747 

    (0.159) (0.739) 

Variance equation       

α0(x10-1) (Intercept) -0.771 -0.691 

  (0.00)*** (0.00)*** 

α1  (ARCH) 0.157 0.098 
 

 (0.059)* (0.242) 

Β1  (GARCH) 0.633 0.34 
 

 (0.00)*** (0.045)** 

μ(x10-4)  (CVI) 0.676 0.653 

    (0.00)*** (0.00)*** 
The maximum likelihood estimates of the GARCH (1, 1) – M models (equations 3 and 4) of excess returns of the 

portfolios. P-value is in the parentheses, *, ** and *** represents significance level of 10,5 and 1 percent level 

respectively.  
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𝛼0, is the intercept term in the variance equation which corresponds to the volatility or variance 

of the excess return if ARCH, GARCH or the conditional variance (CVI) are not significant. 

For both portfolios, our results show a significant negative 𝛼0, meaning that some of the 

variance is time-independent. However, the sign of the coefficient is not consistent with other 

studies like Elyasiani and Mansur (2004) who finds a positive coefficient. 

As for the ARCH and GARCH terms in the model, we find that the ARCH terms are 

insignificant for both the LB and RB. However, the result show for significant GARCH effects 

at five percent level for the RB portfolio and one percent level for LB portfolio. Meaning that 

the previous month’s volatility of the returns can influence the volatility of the returns today, 

but the information of the returns does not affect the volatility of the returns today. We can also 

see that the magnitude of β1 is much larger than 𝛼1, which could be interpreted as the volatility 

of excess returns are more sensitive to the lagged variance than the previous information of the 

returns, this was also the case for Elyasiani and Mansur (1998). With this result we cannot reject 

(H2: (𝛼1 = 𝛽1 = 0)) for RB portfolio but we can reject it at the 10% level for the LB portfolio, 

meaning that some of the return volatility is dependent on past volatility and information. 

This study’s focus is the effects of the interest rate, the effects are tested by the two hypotheses 

(H3: 𝜇 = 0) Interest rate volatility has no effect on bank stock return volatility and (H4: 𝛿 = 0) 

there is no interest rate level effects. We cannot reject H4 due to the insignificant probability 

value of 𝛿 (lagged value of interest rate level). However, 𝜇 (interest rate volatility) is significant 

for both LB and RB portfolios, making us able to reject the hypothesis H3. This means that the 

interest rate volatility can affect the volatility of the portfolio excess returns. The magnitude 

and direction of this effect on the return of bank stocks is one of the two most important for this 

study, the other one being the magnitude and direction of 𝛿 which significance was rejected.  

 

7 Analysis 

It is feasible that the quantitative easing, which is performed by the central banks, has affected 

the sensitivity to interest rates for the banks stock return. The assets that the central banks are 

purchasing when they are performing quantitative easing are mostly long- term government 

bonds. This decreases the amount of long- term assets on the market and could make the banks 

shift towards more short- term assets in their portfolios. Kane and Unal (1988), Elyasiani and 
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Mansur (2004) and others finds that returns are more sensitive to long-term interest rates. A 

reason for that can be that assets with longer maturities are more affected by interest rate 

changes. The longer the time to redemption of an asset, the larger the change in value, if there 

is a change in the common interest rate. If the common interest rate increases but the asset still 

has the same interest rate as before it is possible to get a higher return when investing in another 

asset. Then the price of the asset will decrease until it has the same return as other assets. The 

longer the remaining time-period with lower return than other assets, the more the price will 

decrease. If the quantitative easing has done so the banks has more short-term assets and less 

long- term assets in their portfolios, then the return of the banks stocks should be less sensitive 

to changes in interest rates. 

From the GARCH-M model it could be seen that the volatility of the interest rate has a 

statistically significant effect on the volatility banks stock return for both LB and RB. The 

coefficient is positive for both portfolios, which means that when the interest rate volatility 

increases the excess return for the stock increases and when the interest rate volatility decreases 

the excess return for the stock decreases. If the theory holds, the volatility of interest rates 

should not have as large effect on the volatility of the banks stock return after the quantitative 

easing as before, the coefficient should be smaller.  

When examining the balance sheets of the large banks in Sweden it does not seem like the banks 

has changed the balance of their portfolios. The Swedish central bank started with quantitative 

easing in February 2015 and according to the theory a larger part of the banks’ assets should be 

short-term assets after that point in time than before, making them less sensitive to changes in 

long term interest rates. This does not seem to be the case though, a smaller part of the total- 

and financial assets consists of assets with a maturity of less than a year in 2013 than it did in 

2017 for all four banks, which is contrary to the theory. This indicates that the banks have 

managed to find substitutes to the long-term bonds that the Swedish central bank has bought 

while it is the portfolio balance of other companies that has changed.  

Although it does not seem like the quantitative easing has affected the banks’ portfolio balance, 

it does not prove that it has not decreased the sensitivity of interest rates of the banks stock 

return. Our result indicates that interest rate changes is an insignificant determinant of the stock 

returns. Possible explanations for that could be as Elyasiani and Mansur (2004), the choice of 

interest rate, as the returns and validity of the model is sensitive and dependent on this choice. 

It could also be that the banks have sufficient alternatives to the long-term assets purchased by 

the central banks and is not affected by the quantitative easing activities or the banks are well 
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hedged against changes in the interest rates. Maybe the true effects are not possible to see yet, 

although, this last statement is unlikely since the banks and the market would react fairly quick.  

The regulations on banks has become stricter over the time period that the data in paper is 

collected. The new regulations could have an effect on both the banks sensitivity to interest 

rates and on their returns directly. When the banks are required to have a larger capital buffer, 

they cannot invest as much of their money as before, meaning that less of their money are 

generating returns. At the same time the larger capital buffer might make the banks less 

sensitive to the level and volatility of interest rates.  

Analyzing the coefficients of interest rate effects on portfolios excess returns, only 𝜇, interest 

rate volatility, was statistically different from 0. The sign of the coefficient is in line with 

Elyasiani and Mansur (2004) who also find a positive effect. The positive coefficient indicates 

that if the interest rate volatility increases the bank stock excess return volatility will also 

increase. One rational reason for this might be how the adjustment of lending and borrowing 

rates of the banks differs. As interest rate increases the lending rates tend to adjust quickly, 

while deposit rates are stickier (Elyasiani and Mansur, 2004). As we can see from the example 

balance sheet (figure 2b) the lending corresponds to 70.9% of the assets and deposits 36.6% of 

the liabilities which clearly will affect the net interest income. And as this should be reflected 

in the stock prices, it is probable to assume that the market reacts to the changes rather quickly.  

Despite δ being insignificant, the sign of the coefficient is somewhat interesting to look at. The 

sign is positive, which is in line with the statement of Flannery and James (1984) (which was 

in the literature review) however, it contradicts the result of Elyasiani and Mansur (2004) who 

find a negative coefficient. The interpretation of this coefficient is highly dependent on how the 

equation is set up and how the interest rate is measured. The interpretation of the measure used 

here would be, a positive sign indicate that the excess return would be positively affected by 

the interest rate term structure, as long as the term structure is positive, (long-term >short-term).  

Concerning the result of 𝛾, note that this is the variance measure, which is a measure of total 

risk. The sign of this parameter has, as we have seen, varied a lot within the literature and does 

so between our two portfolios. Engle et al. (1987) argues that the sign and magnitude depends 

on the utility function of investors, which we know varies with both time and between 

individuals. As this is a measure of total risk, it is not a question about diversification of 

unsystematic risks, it is plausible to believe that the unsystematic risks and expectations of the 
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two portfolios does not differ that much. The insignificant result would imply that the lagged 

volatility in previous period (1 month) of the returns is a determinant for the excess returns 

today. As for the magnitude, with a higher variance comes a higher demanded risk premium. 

However, as this result is insignificant, it implies that this risk is not compensated with a higher 

risk premium. 

 

8 Summary and Conclusion 

This study aims to investigate the interest rate sensitivity of bank stock returns. Using a 

GARCH-M model to estimate both changes in interest rate and interest rate volatility’s effect. 

Insignificant result for the changes in interest rate levels were found but significant result for 

the volatility effects were estimated and analyzed. This study contributes with extending the 

limited literature of the volatility effects and complement with the result of the insensitive stock 

returns to changes in interest rate level. The fact that the mean term, the excess returns own 

volatility is not priced for the bank stocks were surprising since a higher volatility should 

demand a higher risk premium. The insignificant result of interest rate changes could be a few, 

well hedged banks or the stricter regulations are two of them. It could also be due to the choice 

of interest rate measure, the interest rate term structure is believed to capture the liquidity risk 

premium and some expected inflation, it would arguably be a good measure of the risk 

exposure. As the balance sheets of the banks were not seem to be greatly affected by the 

quantitative easing activities of the central bank, it could be assumed that they have found 

alternatives to the long-term securities or it could be that non-financial firms have had to shift 

their securities portfolios towards a more short-term oriented structure. 

To get a better understanding of how the quantitative easing has affected the stock returns 

sensitivity to changes in interest rates a statistical test can be executed. One way to test this is 

to include a dummy variable in the model to see if the sensitivity to interest rate of the banks 

stock return is different before and after the quantitative easing. The same test could also be 

done for the bank regulation changes. Examine if these activities and changes has had a 

statistically significant effect on the banks stock returns sensitivity to changes in interest rates 

is a subject for further studies. 
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Appendix 
 

Appendix 1 - Residuals 
1a - Residual GARCH-M LB 

 

Residuals of the GARCH-M (1,1) model for the LB portfolio. 

1b - Residual GARCH-M RB 

 

Residuals of the GARCH-M (1,1) model for the LB portfolio. 
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Appendix 2 – Portfolio Excess Return 

 

Historical excess returns of LB and RB portfolio 

 

 

Appendix 3 - Large and Regional Banks 
 

Large Banks Regional Banks 

Handelsbanken  

 

Lån & Spar Bank 

Nordea 

 

Nordjyske Bank 

SEB Ringkjøbing 

Landbobank 

Swedbank Spar Nord Bank 

 

 Sydbank 

 

 Vestjyske Bank 
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Appendix 4 - Autocorrelation 
 

Correlogram form (GARCH-M) regression (LB portfolio) 

 

 

Correlogram GARCH-M regression (RB portfolio) 

 


