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Abstract 

 

  Due to the rapid changes that governs the Swedish financial sector such as financial 

deregulations and technological innovations, it is imperative to examine the extent to which the 

Swedish Financial institutions had performed amid these changes. For this to be accomplish, 

the work investigates what are the determinants of performance for Swedish Financial 

Monetary Institutions? Assumptions were derived from theoretical and empirical literatures to 

investigate the authenticity of this research question using seven explanatory variables.  

Two models were specified using Returns on Asset (ROA) and Return on Equity (ROE) 

as the main performance indicators and for the sake of reliability and validity, three different 

estimators such as Ordinary Least Square (OLS), Generalized Least Square (GLS) and Feasible 

Generalized Least Square (FGLS) were employed. The Akaike Information Criterion (AIC) 

was also used to verify which specification explains performance better while performing 

robustness check of parameter estimates was done by correcting for standard errors.  

Based on the findings, ROA specification proves to have the lowest Akaike Information 

Criterion (AIC) and Standard errors compared to ROE specification. Under ROA, two 

variables; the profit margins and the Interest coverage ratio proves to be statistically significant 

while under ROE just the interest coverage ratio (ICR) for all the estimators proves significant. 

The result also shows that the FGLS is the most efficient estimator, then follows the GLS and 

the last OLS. when corrected for SE robust, the gearing ratio which measures the capital 

structure becomes significant under ROA and its estimate become positive under ROE robust.  

Conclusions were drawn that, within the period of study three variables (ICR, profit 

margins and gearing) shows significant and four variables were insignificant. The overall 

findings show that the institutions strive to their best to maximize returns but these returns were 

just normal to cover their costs of operation. Much should be done as per the ASC theory to 

avoid liquidity and credit risks problems. Again, estimated values of ICR and profit margins 

shows that a considerable amount of efforts with sound financial policies are required to 

increase performance by one percentage point. Areas of further research could be how the 

individual stochastic factors such as the Dupont model, repo rates, inflation, GDP etc. can 

influence performance. 

Key Words: Performance, Profitability, Returns on Assets/Equity, Interest coverage, Liquidity, 

regression analysis etc. 



3 

 

Table of content                                                                                                                 pages 

 

1. Introduction………………………………………………………………………….....5 

1.1  Inside the Swedish Financial Monetary Sector………………………………. …...…6 

1.2 Research Gap………………………………………………….……………………….8 

1.3 Purpose, Research Question and Objective of study…………………….…………….9 

1.4 Organisation of Study………………………………………………………………….9 

2. Theories and Development of Hypothesis……..................……….……………….....10 

2.1 Summary table for Theoretical Literature…………………… .…………………...…15 

3. Empirical Literature…………………….............………………………………….....16 

3.1 Conceptual Modelling....................……………………………………………...……19 

3.2 Conceptual Operationalization......................................................................................20 

4. Research Design……………………………………….…………………………...…22 

4.1 Quantitative research…………………………………………..………………...……22 

4.2 Data Sources and Sampling…………………………………………..………...……..23 

4.3 Econometric Analysis…………………………………………………………...……26 

5. Results……………………………….……………………………………….…...…..31 

5.1 Presentation and Analysis of Results…………………………………….….……......31 

5.2 Presentation and Analysis of Results using ROA for OLS, GLS, FGLS……....…….33 

5.3 Presentation and Analysis of Results using ROE for OLS, GLS, FGLS………....…..35 

5.4 Robustness Check for ROA and ROE results (using vce, robust) ……...……..…......36 

5.5 Best Model (ROA and ROE) using the AIC...........................………………….........37 

5.6 Overall Analysis of Results……………………………………………......................38 

6. Discussion………………………………………………………..……………....…..39 

6.1 Agreement with theories/Hypothesis and Empirical Literature……………….....…..39 

7. Conclusions, Recommendation and Area of further Research………………....……43 

7.1 Summary and Conclusions……………………………………………….….....……44 

7.2 Recommendation, limitations and Areas of Further Research……………….…...…45 

7.3 Limitations of this study………………………………………………….…....…….46 

7.4 Area of further research……………………………………………...……...….……47 

References………………………………………………………………………….…..……48 

Apendix…………………………………………………….………….…….……….……...57 



4 

 

Table Lists 

 

Table 1: Summary of concepts, their theories and prediction...…………………………….15 

Table 2: Specification using ROA……………………………………….………………....31 

Table 3: Specification Using ROE………………………………………...……………….31 

Table 4. Using VIF to test for multicollinearity for ROA/ROE…………….…………. ….32 

Table 5. Using Correlation matrix table to test for degree of linear relationship between 

ROA/ROE…………………………………………………………………………….…....32 

Table 6. Presentation of Results for ROA Model………………………………………….33 

Table 7. Presentation of Results for ROE Model………………………………………….35 

Table 8: AIC and BIC results for ROA and ROE…………………………………………37 

Table 9. Predicted vs Actual results………………….……………………………….…...39 

 

Abbreviations 

 

SFMI: Swedish Financial Monetary Institutions 

Riksbank: Swedish Central Banks 

IMF: The International Monetary Funds 

FSAP: Swedish Financial Sector Assessment Program 

SNDO: Swedish National Debt Office 

ROA/ROE: Return on Asset/Equity 

 

Equations (eq) 

 

Eq (1-6) ……………………………………………………………………………….....….21 

Eq (7-8) …………………………………………………………………………………….22 

Eq (9-10) …………………………………………………………………………………...26 

Eq (11) ……………………………………………………………………………………...27 

Eq (12) …………………………………………………………………………………..….28 

Eq (13)………………………………………………………………………………………30 

 

 

 

 

 

 

 

 

 

 

 



5 

 

 

1. INTRODUCTION 
 

Mindful of the Financial crisis that stroke the Swedish economy in early 1990’s and the 

World Financial Crisis barely before two decades that puts pressure on several leading world 

economies, it is imperative to investigate the extent to which the Swedish financial sector has 

performed amid these turbulences. Also, considering the recent developments shaping the 

financial markets such as financial deregulation, technological and financial innovations 

including harmonization of financial practices and globalization of the financial markets, are 

clear evidence that the performance of the financial markets in regards to internal operations, 

interactions with customers and inter-institutional relationships may have far reaching 

consequences (Guru et al., 1999). Therefore, investigating on the factors that influence financial 

performance of Swedish monetary institutions will be of great interest given that these changes 

could have impact on the bank’s internal balance sheet and the economy of the nation in general. 

Trivedi  (2010 p.49) stated that “Performance generally applies to all the conducts of activities 

of an organization over a specified period indicating the firm’s success, its conditions and 

compliance.  It includes cost efficiency, management responsibility and stakeholders’ 

accountability. Financial performance measure the degree to which financial objectives are 

accomplished taking into considerations the firm’s policies and operations in monetary terms. 

Investigating on performance is also important when one want to assess the financial health of 

an institution over a given period as well as compares similar firms across the same industry”. 

Ongore (2013) mentioned that financial institutions play a vital role on the economy 

resource allocation of every country as they contribute toward economic growth of these nations 

by making funds available for investors to borrow as well as financial deepening of the financial 

structure (i.e. increasing provision of wider financial services with the choice of services geared 

to all levels of the society). Modeling on performance is important to trade creditors, bond 

holders, investors and management. It would enable these groups of individuals “to know how 

prepared are these institutions in meeting up with future cash demands and the stability of 

expected future earnings. To management, performance is important because it would lead to 

better internal control, better financial conditions and finally evaluation of opportunities in 

relation to the return on investment provided by various assets of the company” (Trivedi ,2010 

p.51). This implies that, performance will guide the financial institutions towards proper 
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allocation of scarce resources considering that they would be able to minimize risks by 

identifying the best investment to undertake. Another important issue is that it would guide in 

policy recommendation by enabling the financial monetary institutions to manage risks as well 

as ensuring efficiency in financial operations. Performance of financial institutions could be 

evaluated in terms of profit made on behalf of stockholders for their investments, the 

contributions they made to individuals by providing funds for businesses and finally 

maintaining a certain level of solvency to meet up with demand for cash for their customers.  

Staikouras (2011 p.57-59) stated that “the performance determinants of banks are 

directly influenced by banks internal policies while indirectly influenced by external macro 

factors. Internal factors are those micro factors (e.g. financial ratios) influenced by the bank’s 

management decisions and policy objectives reflected in the institution’s operating results”. In 

this case, performance of financial institutions is associated to quality management assessed in 

terms of senior officers’ awareness and control of the bank’s policies (Zimmerman, 1996). The 

external determinants are those factors liable to macro-financial risks not influenced by the 

specific bank’s decision and policies but by events outside the influence of the bank. Macro-

financial risks refer to “the sensitivity of the enterprise’s assets and liabilities to external shocks 

due to the interconnectedness of portfolios of assets and liabilities to external influence” (Gray 

et al, 2008). Given the importance and connection between the internal and external forces, 

Demirgiuc-Kunt and Huizinga (1999) suggested that, the financial sector is faced with the 

pressure of increasing the need for performance measurement (Lundberg, 2013). These 

measures would be investigated to find out which influence they have on performance for 

Swedish financial monetary institutions. 

 

1.1 Inside the Swedish Financial Monetary Sector 

Someone who has no knowledge in finance may want to know little more on the 

workings of the Swedish financial industry. Sweden is an egalitarian society characterized by 

high level of protectionism. However, due to harmonization of financial practices and 

internationalism with openness to foreign financial interest. It has moved from one of the most 

regulated to the least regulated in the developed world. The country has shifted from a 

traditional bank-based system to a more market based model scoring far ahead other Anglo-

Saxon countries. Thus, she is ranked disproportionately high in terms of stock market 
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capitalization and turnover in the SEK-denominated foreign exchange and derivatives markets 

(Stenfors, 2014 p.10-12). 

Consequently, the financialization process has become so deepened in the society so 

much so that the Swedish population have unconsciously or consciously become a collection 

of individual investors and risk managers highly exposed to the direction and volatility of the 

financial markets (Stenfors, 2014 p.10-12). The financial system is also complex with highly 

interconnected domestic and international influence reflecting Sweden’s role as a regional 

financial hub. Therefore, changes in the Swedish financial sector would have great impacts on 

the population depending on the magnitude of the change. The Swedish financial monetary 

institution constitutes of banks, mortgage institutions, financial companies, municipal and 

corporate-financed institutions, monetary securities companies and monetary investment funds 

(riksbank, 2016). 

These institutions are under the umbrella of the riksbank which is responsible for 

converting savings into funding, to manage risks and ensures payments are made efficiently. In 

converting savings into loan, the financial sector in this context helps to channel savings into 

investments as efficiently as possible by helping investors to find interesting investment 

opportunities. To ensure a lower risk of investment is to manage or reconcile the view that, both 

companies and private individuals need to protect themselves against different kinds of risk. 

This implies individuals insuring themselves by acquiring safety from insurance companies to 

secure their livelihood after retirement or provide for their survivors in the event of premature 

death (riksbank: Marklund, 2015, p.6-9). Also, companies insure themselves against interest 

rate and exchange rate risks. They trade in contracts to manage derivative risks such as options, 

forwards, and swaps. Again, these Financial Monetary Institutions make payments to each other 

by supporting private individuals and businesses with different types of payment service such 

as Charge cards, credit cards and transfers between accounts, enabling goods and services to be 

exchanged smoothly and economically (riksbank: Marklund, 2015, p.6-9).  

During and after the financial crisis in 2008-2010, Sweden introduced different 

programs for guarantees and capital infusion under the auspices of the Swedish National Debt 

Office. The aim was to protect financial stability, preparation and handling of the support 

measures decided by the government such as loan guarantees, deposit insurance, capital 

infusions and emergency support. With deposit insurance, the state compensates savers for their 



8 

 

money in all types of accounts at banks, credit market institutions and investment firms. Also, 

to ensure stability, (the Riksdag), they build up a stability fund whereby banks and other credit 

institutions will pay an annual fee for the funds borrowed. For the capital infusion program, 

banks could obtain a government capital infusion in the form of hybrid capital up to an amount 

of SEK 50 billion (Swedish Bankers Association, 2012 p.16). 

Finally, based on IMF (2016)’s Swedish Financial Sector Assessment Program (FSAP), 

the results show that since the previous 2011 review, Sweden has created the financial stability 

council (FSC- Finansinspektionen) while introducing new resolution framework for credit 

institutions and investment firms. Nevertheless, with rising housing prices and the associated 

rising share of highly indebted households reveals that Sweden could be susceptible to a general 

financial distress. Though the authorities had responded to the FSAP (2011)’s report, the recent 

FSAP (2016) report shows that improvements are needed to increase operational capacity by 

quickly deploying recovery and resolution tools. 

 

1.2 Research Gap 

It is worth noting that lots of research has been conducted in line with banking or financial 

performances in the EU but for the case of Sweden specifically, most of the studies are not 

directly related to the subject matter above. The few articles I found focus on the capital 

markets, and the effects of the financial crisis in the early 1990’s on banking performance. This 

is just only part of the problem affecting the financial sector but what factors determined the 

performance of these institutions and how much we know about their influence on profitability 

has not been thoroughly investigated (Bikker, 2010). 

 Secondly, even in cases where these authors wrote on the financial sector, not much 

emphasis was placed on the entire financial institutions meaning that, non-banking institutions 

such as mortgage institutions, municipal and corporate-financed institutions, and monetary 

securities were not given much consideration.  

Finally, given the interconnectedness of the Swedish financial sector and their openness 

to foreign financial interests, not much has been done to examine the extent to which this 

openness could have on the institutions’ internal operations. This work is designed to take into 

consideration all these lapses using data from 2010-2014. 
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1.3 Objective of study And Research Questions. 

Considering the research gap that has not been covered and the significance of financial 

institutions on economic growth, this work would identify the determinants of performance for 

Swedish Financial Monetary Institutions using panel data between 2010 and 2014. 

Consequently, the following question will be answered:  

-What are the determinants of performance for Swedish financial monetary institutions? 

 As aforementioned, this study through testable hypothesis will enable us model the 

determinants of financial performance in the Swedish financial sector. Consequently, theories 

would be investigated to determine their relevance or present day significance based on the results. 

In this light conclusions and policy recommendation would be drawn that could be used to advise 

these institutions on how to better their operations. Also, area of further research would be 

highlighted to give the possibilities for further investigation if need be. 

 

1.4 Organisation of Study  

The paper is organized into seven sections where the first section provides the introduction 

and research gap of the research highlighting why this work is important. Section two is the 

theoretical framework which elucidates on current theories and from here hypothesis are formulated 

based on the theories. Section three is the related literature which shows available literature that 

surrounds the subject matter under investigation. The related literatures show us which studies 

agrees and disagrees with the variables under investigation. Section four is the method of data 

collection and how the data would be presented and analyzed. Section five is the presentation and 

analysis (empirical analysis) of results. Section six is the Discussion of results and chapter 7 is the 

Conclusions, recommendation and area of further research given that not much has been covered in 

this area within the Swedish settings. 
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2. THEORIES AND DEVELOPMENT OF HYPOTHESES 

 

a) Efficient Monitoring Hypothesis Vs Competition theory 

Alves (2012) stated that, ownership influences the efficient monitor of capital and determine 

whether managers are pursuing their own interest or those of stockholders. Proponents of the 

efficient monitoring hypothesis suggests that institutional monitoring will determine the 

efficiency of management activities and reduce the ability of managers to opportunistically 

manipulate earnings. This is consistent with the agency theory and assumes that managers of 

foreign institutions will be faced with greater external pressures which pushes these banks to 

work towards efficiency as compared to domestic institutions (Lang and So, 2002). However, 

based on the competition theory, the kind of ownership does not matter as what matters is the 

competitive condition under which the financial institution operates. Martin & Parker (1997) 

stated that “there is no necessary relationship between company performance and the kind of 

ownership changes but what matters is the degree of market competition. When there is market 

competition, companies would strive to be efficient and maximise returns. Therefore, per this 

theory, one would assume there is no relationship between the kinds of ownership and 

profitability and if this theory does not hold true, then the former will be true in the debate. 

 

𝐻1: |
𝐻𝑜: 𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝𝛽1   𝑖𝑠 𝑛𝑜𝑡 𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑 𝑡𝑜 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸  

𝛽1  <  𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸  𝑜𝑟 𝛽1 < 0
| 

 

b) Relative Market Power (RMP) paradigm 

To examine the extent to which market share influences performance of these institutions, 

one could not go without looking at the market power approach. The RMP hypothesis has been 

tested extensively in the banking industry and according to Chortareas et al (2009 p.3) “ the 

Hicks’ quiet life hypothesis is seen as an extension of the RMP because market share is assumed 

to capture both firm’s efficiency and competitive pressures indicating how good firms are 

performing against competitors”. Coad, Segarra and Teruel (2013) citing Greiner (1972), 

suggests that “weaker firms with low market power (RMP) are eliminated from market 

competition which increased the average productivity level of surviving firms. This occurs 

when weaker firms are at the introductory stage of the Product Life cycle facing either a slow 
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increase or decline on their average productivity level due to competition they face from other 

giant firms. Thus, firms with well-differentiated products could use price differentiation in 

exercising their market power, earning supernormal profits. For these to be achieved the firms 

needs to operate under high level efficiency to maintain this relationship”.  Therefore, one 

would assume a positive relationship between profitability and market power based on the 

relative market hypothesis illustrated as shown below: 

 

𝐻2: |
𝐻𝑜: 𝑀𝑎𝑟𝑘𝑒𝑡𝑆ℎ𝑎𝑟𝑒𝛽2  𝑖𝑠 ℎ𝑖𝑔ℎ𝑙𝑦 𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑 𝑃𝑟𝑜𝑓𝑖𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸  

𝛽2  ˃ 𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸  𝑜𝑟 𝛽2 ˃0
| 

 

c) Liquidity Management Theories 

This section combines, three theories which are vital for assessing the reasons for most 

liquidity problems of financial institutions. These are the Anticipated Income Theory (AIT), 

the Shiftability Theory (ST) and the Commercial Loan Theory (CLT). I have chosen the first 

letters of these theories to form a new name ASC-theories. These theories show that the liquidity 

management of banks is closely linked to their Asset-Liability management (Bhattacharya, 

2012). Beginning with the AI-theory, Prochanow (1944) proposed that banks should plan 

liquidation of loans based on the borrower’s income as this is going to solve the problem of 

default. With this theory, the earning potential and the credit worthiness of a borrower is the 

ultimate guarantee for ensuring that adequate liquidity is achieved (Nzotta, 1997). Therefore, 

bank’s liquidity could be managed through proper phasing and structuring of the loan 

commitments made by a bank to the customers (Ibe, 2013). 

Secondly, the shiftability theory suggest that if assets could be shifted or sold to other 

lenders or investors for cash without any capital loss, then banks could easily meet up with 

liquidity. The theory contends that a bank’s liquidity could be enhanced if it always has assets 

to sell and provided the Central Bank and the discount market stands ready to purchase the asset 

offered for discount (Ibe, 2013). Finally, is the commercial loan theory (CLT) which 

emphasizes the maturity structure of bank assets (loan and investments) and not necessarily the 

marketability or the shiftability of the assets. “It is based on the premise that the commercial 

bank should forward only short term self-liquidating productive loans to business organisations 

to avoid the risk of running short of funds in the long run. The theory assumes that when self-
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liquidating assets of the bank are repaid, it would be sufficient to provide for liquidity” (Ibe, 

2013 p. 39).Therefore, if financial institutions anticipated that the income of the borrower is 

going to be high and if assets are shiftable according to the shiftability theory and finally if 

commercial banks can forward only short term self-liquidating loans, there is going to be the 

possibilities for an increase in performance of financial institutions as these institutions would 

be able to meet up with liquidity.  In this light, one would assume a positive relationship 

between liquidity and profitability of financial institutions. The following hypothesis could be 

formulated; 

 

𝐻3: |
𝐻𝑜: 𝑇ℎ𝑒 𝑙𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 𝑟𝑎𝑡𝑖𝑜𝛽3 𝑖𝑠  𝑝𝑜𝑠𝑖𝑡𝑣𝑒𝑙𝑦 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝑡𝑜 𝑃𝑟𝑜𝑓𝑖𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸  

𝛽3  ˃ 𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸   𝑜𝑟 𝛽3 ˃0
| 

 

d) The efficiency structure hypothesis. 

The Efficient Structure Hypothesis suggests that a firm would maximize profit because of 

superior operating efficiency. It is based on the view that, firms with low cost structures increase 

profits by reducing the prices and expanding market shares. The theory suggested further that 

increased profits accrue to firms with greater efficiency and not because of collusive activities 

as suggested by the traditional structure-conduct-performance (Allen et al., 2005). Berger 

(1995) added to this by stating that, firms with superior management and production 

technologies would have lower costs and therefore high profits. The theory can be explained 

on the foundation of the transaction cost theory which illustrates “why certain transactions in 

certain institutional arrangements are organised and completed with efficiency. Here, the costs 

of handling and organising operations are used as a deciding criterion for profitability” (Haak, 

2004, p.30-31). Therefore, when the transaction cost is high the profit margins would fall, all 

things been equal. Transaction costs minimizes opportunistic behavior by means of aligning 

incentives of concerned stakeholders causing management to work towards set objectives 

(Valentinov, 2008). When firms adjust their cost, and minimize risk by choosing the right 

transactions to engage into, they turn to have high profit margins. Berger and Mester (1997), 

Deyoung (1997), founded that profit margins is significantly correlated with returns on assets. 

One would thus assume on the bases of these theories that, there is a positive relationship 

between the profit margins and performance illustrated as shown below.  
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𝐻4: |
𝐻𝑜: 𝑇ℎ𝑒 𝑃𝑟𝑜𝑓𝑖𝑡 𝑚𝑎𝑟𝑔𝑖𝑛 𝑟𝑎𝑡𝑖𝑜𝛽4 𝑖𝑠  𝑝𝑜𝑠𝑖𝑡𝑣𝑒𝑙𝑦 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝑡𝑜 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸  

𝛽4  ˃ 𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸  𝑜𝑟 𝛽4 ˃0
| 

 

e) Pecking Order theory 

The theory was put in place by Myers and Majluf (1984) explaining the capital structure 

of firms and suggest that firms would prefer internal funding over external funding. Also, when 

internal funds are not sufficient, they would prefer debt (bonds and mortgages) over equity 

(stocks) with equity considered as the last option. Sheik et al, (2012 p.87), supported that 

“profitable firms will always prefer internal financing rather than taking new debts or equity 

even though debt is considered cheaper over equity” Banks prioritize their financial plan by 

beginning with internal finances from shareholders, then later in case it is insufficient, they can 

now move to debts and then selling of shares which is the last option. Therefore, this theory is 

of great importance, since it would guide us to know which portion of the profit of the bank is 

used to finance debts and whether internal revenues were used to finance these institutions 

(Brealey at al., 2008).  

With this reasoning, there is a relationship between performance and capital structure of 

the firm. For example, in case the firm uses internal funds, “it would incur no flotation cost and 

there would be no need to disclose proprietary financial information that would cost the 

financial institution to loss its competitive advantage. Moreover, since the firm’s manager 

knows more about the current and future growth opportunities of the business, the type of 

funding use will determine whether the manager would make public disclosure of the 

company’s investment opportunities and the potential profits to be realised from these 

investments” (Liesz, 2001). In this work, data of the gearing ratio (%) which is also the financial 

leverage has been used as a representation of the capital structure. Thus, one can assume that 

the gearing ratio is positively correlated to profitability as shown below.  

 

𝐻5: |
𝐻𝑜;  𝑇ℎ𝑒 𝐺𝑒𝑎𝑟𝑖𝑛𝑔 𝑟𝑎𝑡𝑖𝑜𝛽5  𝑖𝑠  𝑝𝑜𝑠𝑖𝑡𝑣𝑒𝑙𝑦 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝑡𝑜 𝑃𝑟𝑜𝑓𝑖𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸   

𝛽5  ˃ 𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸   𝑜𝑟 𝛽5˃0
| 
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f) Interest Coverage Risk Hypothesis 

Also, known as the time interest earned ratio, it shows the extent to which operating income 

can decline before the firm is unable to meet its annual interest costs (Brigham & Houston, 

2009). This ratio is used to assess whether a company can cover its interest-related expenses. It 

is a good indicator to assess an institution’s ability to handle its outstanding debt by considering 

the length of time that payment of interest can be made with respect to the company’s current 

available earnings. The Interest Coverage ratio checks the soundness of a company’s financing 

policies by looking at the firms’ ability to meet interest payment as they come due (Weygandt 

et al, 2012). It indicates the number of times the interest charged on loans is covered by funds 

that are ordinarily available for their payment. Research of Pandey (2010) stipulated that the 

interest coverage ratio is a measure of the debt service capacity of the financial institution and 

this ratio has a negative relationship with leverage. A negative relationship of the interest 

coverage and leverage implies that, the ICR was too low not enough to cover the interest on 

outstanding debts which is a sign of poor profitability. With this idea one would assume a 

negative relationship between the interest coverage and profitability.  

 

𝐻6: |
𝐻𝑜; 𝑇ℎ𝑒 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐶𝑜𝑣. 𝑟𝑎𝑡𝑖𝑜𝛽6  𝑖𝑠  𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒𝑙𝑦 𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝑡𝑜 𝑃𝑟𝑜𝑓𝑖𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸  

𝛽6  < 𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸  𝑜𝑟 𝛽6 < 0
| 

 

g) Economies of Scale (Sales). 

Changes in sales (%) could be explain by the economies of scale theory which could either 

be increase or decrease returns to scale of production. It is an indicator of firms’ operating 

efficiency depicting the progress or growth made by the financial institutions. It is also as well 

an indicator of the size of the financial institution because size could be measured by 

considering the total revenue or total sales of a company. When the cost per unit decreases with 

increase in output, we say there is economies of scale. Financial institutions would be endowed 

with significant degree of market power if economies of scales are substantial (Andersson and 

Joeveer, 2011). Economies of scale triggers operational efficiency by lowering variable costs 

per unit which leads to the increase in sales per output. This implies that the average cost would 

decline as firms expand production while maintaining a constant product mix (Clark, 1988). 

From the above postulations, changes of sales would be positive when there are internal 

economies fostered by better production technologies. Consequently, one would assume that 
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there is a positive relationship between sales changes and company performance given as shown 

below: 

 

𝐻7: |
𝐻𝑜; 𝐶ℎ𝑎𝑛𝑔𝑒𝑠 𝑖𝑛 𝑆𝑎𝑙𝑒𝑠𝛽7  𝑖𝑠 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑙𝑦 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝑡𝑜 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 𝑌𝑅𝑂𝐴 

𝛽7  ˃ 𝑌𝑅𝑂𝐴 𝑜𝑟 𝑅𝑂𝐸  𝑜𝑟 𝛽7 ˃0
| 

 

2.1 Summary table for Theoretical Literature 

In this section, I have summarized how the concepts and the theories are related as well 

as the expected signs of the parameter estimates. This present the linkages between the concepts 

and the theories with their predictions.  

Table 1: Summary of concepts, their theories and predictions 

 

N Concepts Theories Hypothesis Predictions 

1 Ownership Efficient Monitoring Theory Vs 

Competition theory 

 

𝐻1: 𝛽1 < 0 -ve 

2 Market Share Relative Market Power (RMP) 

paradigm 

𝐻2: 𝛽2 ˃0 +ve 

3 Gearing ratio 

(Fin. Leverage) 

Pecking Order theory 

 

H3: 𝛽3˃0  +ve 

4 Liquidity Liquidity management theories H4:   𝛽4  ˃0 +ve 

5 Profit Margins Efficiency Structure Hypothesis H5; 𝛽5˃0 +ve 

6 Interest 

Coverage ratio 

Interest Coverage Risk Hypothesis H6: 𝛽6 < 0 -ve 

7 Change in Sales Economies of Scale H7:   𝛽7  ˃0 +ve 

Total 7 Indicators 10 theories 7 parameters to be 

estimated + constant term 

+(5), - (2) 

 

 

 

 



16 

 

3. EMPIRICAL LITERATURE 

 

Beginning with Ownership, Ćurak et al (2012) stated that ownership is a very important 

indicator of financial performance due to the benefit brought about by foreign banks such as 

technological innovations, expertise in risk management, corporate governance, and increased 

competition which drives improvements in cost management and efficiency. Onuonga (2014) 

analyzing profitability for Kenya’s six largest commercial banks had used ownership to be a 

very key determinant. He investigated whether foreign or domestically owned banks has 

influence on performance and concluded that foreign owned banks were found with increasing 

profit as compared to domestically owned banks within the period of study. This could be 

explained because of advanced technology imported from their mother banks abroad, the asset 

backup and superior managerial skills. Douma et al (2006) reviewed on “how the ownership 

structure affects the performance of firms using firm level data for more than 1000 India listed 

firms. They realized a positive effect on foreign ownership and firm performance and stated 

such ownership is because of high commitments and higher shareholding by foreign 

corporations and their long-term involvements”. Aydin et al., (2007 p.139) examined “whether 

foreign own firms perform better than domestically owned corporations in Turkey. They used 

a T-statistics to examine this difference and their results supports the hypothesis that foreign 

ownership participation increases performance of firms”. 

Secondly is how market power influence financial performance. Short (1979 p.214) 

“examines the relationship between the profit rates of 60 financial institutions and their 

concentration in the 'home' banking market for Canada, western Europe and Japan. He uses a 

Multivariate regression analysis and supports the view that greater market power leads to higher 

bank profit rates but due to the relative small coefficients of the concentration variable, it is a 

sign that relatively larger changes are required to increase profit rates by one percentage point”. 

Kosmidou and Pasiouras (2007) using data from 1995-2001, investigated on factors influencing 

profitability for domestic and foreign financial institutions using market share as an important 

factor. They applied the one step system GMM estimator and found out that Market share is 

positively correlated to profitability. Buzzell et al (1975) concluded that “enterprises that have 

achieved a high share of the markets are considerably more profitable than their smaller-share 

rivals and there is no doubt that market share and returns on investment are strongly related”. 
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Fernandez de Guevara & Maudos (2004) who conducted similar research on the same European 

banking sector using data from 1993-2000 had contradicted this result. They applied the Single 

stage approach and concluded that when the market share increases, there is a fall in the 

profitability.  

Gearing is an important factor to measure performance of financial institutions. It 

captures the capital structure of the company also synonymous to the financial leverage. 

Leverage is computed as the ratio of tangible total assets to tangible equity and defined as the 

way borrowed funds are used that allows financial institutions to maximize profit or make losses 

in their investment above what could have been possible through the direct engagement of their 

own funds (Avgouleas and Cullen, 2015). Osterberg and Thomson (1996) investigated on the 

determinants of leverage in US banking holding companies (BHCs) from 1987-88 and find that 

the capital ratio and earnings are positively correlated, while Gropp and Heider (2010) study 

“the determinants of leverage for large US and European banks over the period 1991-2004 and 

find out that, ROA and capital ratio are negatively related but when capital is close to the 

regulatory minimum, the overall relationship is insignificantly different from zero”. Molyneux 

and Thornton (1992) argued that sufficient amounts of equity is required to allow financial 

institutions to absorb any shocks that it may experience. Higher capitalization would serve as a 

safety cushion and per the risk-return hypothesis, a lower profitability is associated with high 

insolvency. Also, Berger (1995), Dermerguç-Kunt and Huizingua (1999), found a positive 

association between financial institution’s performance and their level of capitalization. Berger 

(1995) stated that capital act as a safety net in the case of adverse developments and defines it 

as the quantity of funds available to support a business and banks with low capital structures 

put themselves into a dangerous situation and this also affects their profitability level (Berger 

and Humphrey, 1991).  

The liquidity of bank is an important internal factor when it comes to measuring 

profitability. Molyneux and Thorton (1992) concluded that liquidity is negatively correlated to 

profitability but Vieira (2010) found a positive relationship between Return on Assets. Also, 

Bourke (1989) finds a positive significant relationship between liquidity and profitability 

meaning increase liquidity is a sign that the financial institutions has high financial capacity to 

meet up with demand for cash. Berríos (2013) balanced this argument by suggesting that, the 

banks need not to uphold huge cash and idle funds in other to be profitable but instead it means 
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that banks need to create a balance between cash reserves and lending credits to borrowers 

because lending loans helps them to become profitable. 

Also, the profit margin is an important indicator of financial performance. Ummah et 

al. (2014) analyzes this effect using the net profit margin (NPM) of income growth. The results 

show a positive relationship between the net profit margins and performance because high profit 

was generated from each sale the company made. Therefore, one could conclude that when 

profits increase, it is a sign of high performance. Furthermore, citing previous study conducted 

by Irawan (2011) shows similar results that the profit margin and performance has a positive 

relationship due to higher earnings growth resulting from higher sales as well. When sales 

increases, is a sign of better internal economies of scale which is the advantages for increase in 

size because of better decision making, operating efficiency, internal structure of the firm. 

Ćurak et al (2012) commented that better expense management is a sign of high efficiency and 

this is indicated by the operating expenses which is the outcome of bank management. 

Akkaya (2013, p13) “analyses how the efficiency of the Swedish financial institutions 

has changed after the banking crisis in 1993 by considering data from 1996-2011. In his work, 

he estimated the time-invariant and time-variant efficiencies using four different estimators 

namely Pooled Model, the fixed effects model, the random effects model, and true fixed effects 

model. The result shows that the overall Swedish Financial System proves cost inefficient. 

Making comparisons among the financial institutions, he mentioned that, the mortgage 

institutions however prove to have better efficiency scores compared to other financial 

enterprises. The credit market companies had the worst efficiency scores in all the financial 

system”. Forsund et al., (1995) investigated on banking efficiency in the Nordic countries. They 

used a pooled data set consisting of 945 banks and had applied a non-parametric Data Envelop 

Analysis. They found that the largest Swedish and Danish Banks are the most efficient. Spulbar 

et al., (2015) used the stochastic frontier approach to measure cost efficiency in corporative and 

saving banks from nine developed countries over the period 2005 to 2011. Their result shows 

that both the cooperative banks from Switzerland and the savings banks from Norway and 

Sweden have a high level of cost efficiency.  

More to this is the interest coverage ratio as seen in the work of Suhaila and Wan Mansor 

(2008) but the investigation was based on the relationship between interest coverage and 

financial leverage. The result shows a negative relationship between leverage and the Interest 
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coverage ratio. This agrees with the pecking order theory which implies that the firm is not 

profitable because it has probably use more earnings to finance debts. Enekwe (2015 p. 24), 

mentioned that “a higher interest coverage ratio is preferred but when too high, it shows that 

the firm is conservative in using debts and that credits are not used to the best advantages of 

shareholders.  

 

3.1 Conceptual Modeling 

The diagram below shows a conceptual model of performance for Swedish Financial 

Monetary Institutions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Performance determinants for Swedish Financial Sector, Dalarna University. 

The diagram shows the conceptual framework where performance is measured using 

ROA and ROE as seen by the direction of the arrow to the right. Both indicators are explained 

by seven factors which are independent of each other and whose relationships are based on 

theoretical expectations. These relationships were also build from previous study as seen in the 

empirical literature. 

 

Performance 

Asset 

Returns 

Market Share 

Equity 

Returns 

Gearing 

Ownership 

Profit Margin 

Liquidity 

Interest Cov. R. 

Sales Changes 



20 

 

3.2 Concepts Operationalization.  

 In this work two forms of measures could be used to measure profitability which are 

the returns on Asset (ROA) and Returns on Equity (ROE). Kupiec & Lee (2012, p.1) mentioned 

that “the ROA is very useful when analyzing profitability of banks because it avoids distortions 

that comes from differences in financial leverage and complications in the tax laws. In addition 

to this the ROA is a useful measure that indicates how well the bank manager is doing in his 

job since it shows how good assets are being used to generate profit”. This could be computed 

by taking the Net income over total assets for all the financial institutions as shown below: 

 

ROA ═   
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 𝑥 100………………………………………………………………eq (1) 

 

However, bank’s equity holders sometimes care most about how much the financial 

institution is earning on their equity investment which is the net income per dollar of equity 

capital. This calls for an alternative performance indicator which is Return on Equity (ROE). 

“It focuses on just the equity component of investment and relates the earnings left over for 

equity investors after debt service costs have been factored into the equity invested in the asset” 

Damodaran (2007). This could be given as shown below. 

 

Return on Equity (ROE) =   
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒

𝐶𝑎𝑝𝑖𝑡𝑎𝑙
 𝑥 100…………………………………………eq (2) 

 

The first explanatory variables in this work are ownership and market share. Ownership 

is a dummy variable which takes values either zero (D=0) or one (D=1) for both foreign and 

domestic ownership respectively. For market share, I have considered the total assets for a 

specific period for each financial institution divided by the total assets of the entire industry 

multiplied by a hundred. This could be given as shown below: 

 

Market share= 
𝑌𝑒𝑎𝑟𝑙𝑦 𝐴𝑠𝑠𝑒𝑡𝑠(𝑥)𝑡

𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐴𝑠𝑠𝑒𝑡 (𝑦)
 𝑥 100 …………………………………………. eq (3) 

This is the company’s asset over the period t divided by the total asset of the entire industry. 

This would give financial institution (x)’s share over the entire industry (y) for time t. 
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The Gearing ratio examines the “percentage of capital employed by the business that is 

financed by loan capital, in relation to that part of capital funded by equity (shares)” (WJEC, 

2012). It analysis the company’s capital structure and informs about the firm’s position in the 

long run. Information of the firm’s structure reveals the suitability of capitalization of the 

company. Higher gearing has a high multiplier effects on profitability but the risk of the entity 

would increase if the interest to be paid on the principal increases. The Gearing ratio (%) can 

be computed by considering the following formula: 

 

Gearing ═ 
𝐿𝑜𝑛𝑔 𝑡𝑒𝑟𝑚 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠

𝐸𝑞𝑢𝑖𝑡𝑦
 x 100…………………………………………………. eq (4) 

 

 Furthermore, Liquidity deals with the enterprise’ ability to meet its short-term payment 

obligations or it is the bank’s ability to sell assets quickly and raise cash. The degree to which 

a company would be solvent or liquid will be based on the asset pricing. Solvency looks at the 

Banks ability to meet its long term financial obligations, having a positive net worth and a 

manageable debt load (Samad & Hassan, 1999). The liquidity formula is given as 

 

Current ratio:
Current Assets

Current Liabilities
 x 100…………………………………………………. eq (5) 

 

 Also, Profit margins is an expression of the financial health and is expressed as Net 

income over the net sales. It is the rate at which income changes with sales and is a sign of 

management’s ability to management costs and expenses over time to generate profits (Samad 

& Hassan, 1999). 

Profit Margins ═ 
Net Income 

Net Sales
 x 100……………………………………………………eq (6) 

 

The interest coverage ratio known as the debt service ratio measures how safe a financial 

Institution can survive in case of future financial hardship arises. Emekekwue (2008) defines it 

as the number of times that a firm can earn the interest it hopes to pay and that if the number of 

times is very little then potential creditors should be careful since this could lead to uncertainty 

in their future incomes. When the ICR is 1.5 or lower, it implies the company has a debt burden. 

This could be computed as: 
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ICR═ 
Ernings before Interest and Taxes (EBIT)

Interest Expenses
 𝑥 100…………………………………eq (7) 

 

Finally, percentage change in sales is an important indicator of the growth rate and 

financial of the institutions, as well as size of the institution. Changes in Sales could be captured 

by the Sales growth rate which could be given as follows. 

 

Sales Growth Rate = 
Current month′s sales − Last month′s sales

Last month′s sales
 𝑥100……………………eq (8) 

 

4 RESEARCH DESIGN 

 

 The aim of this work is to examine performance for Swedish Financial Monetary 

Institutions. For this goal to be accomplish, a research question has been formulated which 

investigates what factors determine performance. Therefore, this work would be more suitable 

with quantitative research than any other kind of research. 

 

4.1 Quantitative Research 

Quantitative research is the gathering of numerical data and generalizing it across 

groups of people. Creswell (1994) mentioned that “any research that explains phenomena by 

collecting numerical data which could be analyzed using mathematical techniques is 

quantitative research”. When a research employs empirical methods and statements, Cohen 

(1980) visualizes it to be quantitative in nature. Sukamolson (2005) expanding on Cohen (1980) 

mentioned that “quantitative research is empirical in nature and defines an empirical statement 

as a descriptive statement expressed in numerical terms about what “is” the case in the “real 

world” rather than what “ought” to be the case”.  

This is related to this research because it is also a form of empirical evaluation out to 

determine the degree to which a specific program or policy empirically fulfills or does not fulfill 

a standard or norm. Also, there seems to be lots of disagreements among researchers as to the 

best method to be used when conducting research and gathering data but based on the aim and 
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objectives of this study, and considering the theoretical and related literatures elucidated above, 

the deductive approach is more appropriate to describe the study.  

Soiferman (2010) suggest two non-mutually exclusive approaches of analysis used in 

research which are the deductive (quantitative) and inductive (qualitative) approaches. This 

work has assumed a deductive approach because it involves the use of financial and managerial 

theories which are found compelling to be tested using financial data (Blackstone, 2012). 

Therefore, any research that assumed a deductive approach follows the following footsteps. 

 

Source; Blackstone (2012) Principles of Sociological Inquiry: Qualitative and Quantitative Methods. 

 

This work which involves the testing of theories implies a positivism focus. Based on 

the positivism philosophy, “only factual knowledge gained through observations and 

measurements are considered trust worthy. The researcher is limited to data collected and 

interpretation through the objective approach with findings that are observable and quantifiable 

leading to statistical analysis. Therefore, it is in line with the empiricist view that knowledge 

originates from human experience consisting of discrete observable elements. Consequently, 

this study would be independent and based purely on facts with minimal interactions with the 

external world” (Dudovskiy, 2013). 

 

4.2  Data Sources and Sampling 

 

4.2.1 Data Sources 

Secondary sources of data have been used for this work and this mainly has been from 

Thebanks.eu, Swedish Central Statistics Bureau (SCB), LinkedIn websites, riksbank websites, 

and through the Dalarna university data base retriever. SCB gives us information of all the 

financial companies in Sweden in excel file which I also confirmed through “Thebanks.eu”-a 

website of all financial institutions in the European Union. Data gotten through retriever were 

imported using the organizational number of each banks. It is important to note that only the 
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financial institutions internal factors (Balance-sheet) were found on this website. Ownership is 

a dummy variable which is derived by reading the website of each financial institution from 

LinkedIn and google to understand whether it is a foreign or domestic ownership. For the 

market share variable, it is computed myself from the total asset for each year.  

 

4.2.2 Data Sampling 

This work uses a Non-probability sampling specifically a purposive or deliberate 

sampling technique. With this sampling, I use my own judgment about which sample to choose. 

There were more than 150 monetary financial institutions listed on SCB excel file but during 

retrieving the data for these financial monetary institutions, I noticed that only 40 financial 

institutions had complete data (bokslut rapport). The main inclusion criteria depend on data 

availability and not just which entity is listed as a financial institution. Some of these banks had 

just dates of registration and running capital listed on their sites with incomplete information. 

Also, companies that registered to offer services but wind up and never went into operation or 

just few years of operation were excluded from the research because they also provide 

incomplete information.  

Therefore, my sample consists of 40 financial institutions and I think it is a good 

representative sample because the sampled data consists of financial institutions which play 

leading role in the Swedish economy with extremely larger amount of market share (total 

assets). Secondary source of data is important because this work does not require field work 

due to time constraint and as existing data has already been computed. The scope of the study 

involves data from 2010 to 2014 meaning that our analysis will be conducted for a period of 5 

years. The choice for these years is because it is the post financial disaster years and it is 

imperative to examine how well the institutions are performing as they recover from the crisis.  

 

4.2.3 Validity and Reliability of Research 

Golafshani (2003), citing winter (2000, p. 7) suggested that “validity and reliability are 

tools of an essentially positivist philosophy” and this make my research outstanding because 

this work takes a stand in the positivist theory. First in the domain of reliability, is the issue of 

data quality. Nahm (2012) citing Juran (1988) defined data quality as “fitness for use and this 

fitness vary from study to study” The source of my data has been from suitable governmental 
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and national websites such as the Swedish statistics bureau (scb) and retriever etc. These are 

reliable sites where experts in the field employed by the government made available tangible 

national data for consumption.  

Considering that only secondary data has been used in this work, I have no influence on 

the data as I relied on already established data. Moreover, the data has no missing observations 

and the data suits directly the variables under investigation with no misplacement. To further 

ensure reliability, I have used two principal measures of performance as dependent variable in 

the work. These are Return on Asset (ROA) and Return on Equity (ROE). This is so because 

Nemeth (2004 p.301), suggested that “when research is repeated under identical conditions, a 

measure that has high reliability produces the same results”. Validity is when “a measure 

reflects the aspect of the problem which involves how the system performs when it is actually 

used. Therefore, when a measure is consistent and repeatable we say it is reliable but when it 

reflects the actual performance of a system in actual use, we say it is valid” (Nemeth, 2004 p. 

301). Under validity, I have examined if there were any accidental circumstances during the 

research by performing standard error robust for the parameter estimates (vce, robust).  

 Borsboom et al. (2004 p.1061) citing the works of Cronbach & Meehl, (1955) as well 

as Messick, (1989), added that “it is not about the simple, factual question of whether a test 

measures an attribute but about the complex question of whether test score interpretations are 

consistent with a nomological network involving theoretical and observational terms or with an 

even more complicated system of theoretical rationales, empirical data, and social 

consequences of testing. Therefore, they view validity not in terms of method but in terms of 

agreement with theoretical and empirical literature”. This means, they are more concern about 

the results of the study and not just the method applied in the study. This is true because the 

method is the instrument or means to the results. In this work, up to10 theories has been tested 

and over 200 empirical literatures were retrieved and up to 100 that ties to the study were 

consider for the inclusion in the review. Our results will tell us whether they are consistent with 

previous theories and literatures or not. 
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4.3 Econometrics Analysis 

 

4.3.1 Panel Data  

Since a panel data is used in this work, it would be sensible to understand what panel 

data is all about. Verbeek (2012) stated that panel data contains repeated observations over the 

same units collected over several periods. These repeated observations allow economist to 

specify and estimate more complicated and more realistic models than a single cross section. 

Panel data is good because it allows changes to be made at the individual level, explaining why 

a given unit behaves differently at different time periods. This could be presented 

mathematically by indexing with an i for the individual (i=1… N) and t for the period (t =1…... 

T). The standard linear regression model could be written as: 

 Yit = βo + X’it + εit ………………………………………………………………………eq (9) 

Where Yit indicates the dependent variable 

 Xit is k-dimensional vector of explanatory variables and the model suggests that the intercept 

βo and β are identical for all individuals and time.  

The error term εit captures all unobservable factors that influence yit.  

Most often panel data assumes that εit = αi + µit……………………………………. eq (10) 

Where µit is homoscedastic and not correlated over time. The component αi is time invariant 

and homoscedastic across individuals (Verbeek, 2012 p.373). 

 

4.3.2 The Statistical Process 

 This section depicts the statistical and econometrics procedures that will be performed to 

give the reader a comprehensive view on what the analysis section entails. After retrieving the 

data for all the variables, now it is important to estimate the values of the beta parameters.  The 

first step is to check whether the data is a Re or Fe model and for this to be done, the Hausmann 

test would be performed. The content of the Hausman (1979) is that “the two estimators are 

compared to see which one is consistent under both the null and alternative hypothesis and the 

one that is consistent and typically efficient under the null hypothesis only” (Verbeek, 2012 p. 

385).  
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Verbeek (2012 p. 384-85) mentioned that “the choice between FE vs RE is not an easy 

one to make and the difference between them is that the FE is condition upon the values of αi 

meaning it considers the distribution of Yit given αi where the αis can be estimated. In contrast 

the RE is neither interested in the particular value of some person nor condition upon the 

individual αis but integrates them out”. Green (2008, p.183) stated clearly that what 

distinguished FE from RE is whether the unobserved individual effects embody elements that 

are correlated with the regressors in the model, not whether these effects are stochastic or not. 

If the difference across entities has some effects on the dependent variable, then RE should be 

used. Random effect is important because one could include time invariant variables, i.e. 

variables which do not change over time. Therefore, the RE could be specified as  

Yit = βXit + α + uit + εit………………………………………………………………eq (11) 

 Since the entity’s error term is not correlated with the predictors, this allows the time-invariant 

variables to be treated as explanatory variables.  

 

4.3.3 Assumptions 

The work would be based on the following assumptions.  

1. The error term or disturbances have zero mean. The expected value of the disturbance 

term is zero written as 0)( iE  . This means on average the regression line should be 

correct. 

2. {Ԑ𝑖, … … Ԑ𝑁} and {X𝑖, … … X𝑁} are independent of each other. All the independent 

variables are uncorrelated with the error term. This implies that the independent 

variables are exogenous. When this happen, it means the OLS is unbiased and consistent 

given as E (Xjit  Ԑi) =0 but if this does not hold true then E (Xjit  Ԑi) ≠ 0.  

3. V{Ԑ𝑖} = 𝛿2 , i=1……, N. This implies all errors terms have the same variance which is 

referred to as homoscedasticity. 

4. No autocorrelation between the errors meaning that given any values of Xi and Xj 

(where ij), the correlation between i  and j  is zero. This is given as follows 

ji0 X  ,X  | E= )X  ,X  |    ,Cov( jijijiji ,,)(   

(Verbeek, 2012 p.16) 
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4.3.4 Variance inflation factor and Correlation Coefficients 

The VIF indicates the factor by which the variance of βk is inflated compared to the 

hypothetical situation where there exists no relationship between the explanatory variables (Xit) 

Verbeek (2012). The VIF could be computed as follows: 

VIF (βk) ═1/(1 − 𝑅k
2)…………………………………………………………………..eq(12) 

 “How much the estimated variance of the ith regression coefficient is increased above what it 

would be if R2
i is equalled to zero is captured by the VIF. It is a situation in which the ith 

independent variable is orthogonal to the other independent variables in the analysis. It provides 

a reasonable and intuitive indication of the effects of multi-collinearity on the variance of the 

ith regression coefficient” (O’Brien, 2007 p.676). 

To examine the degree of linear relationship between the explanatory variables, I used 

the correlation coefficient (r). The degree of relationship is expressed by coefficient which 

range from correlation (-1 ≤ r ≥ +1). The direction of change is indicated by a sign. The 

correlation coefficient analyses the degree & direction of the relationship between the variables 

under study. 

If r = Zero, this means no association or correlation between the two variables. 

If 0 < r < 0.25 = weak correlation. 

If 0.25 ≤ r < 0.75 = intermediate correlation. 

If 0.75 ≤ r < 1 = strong correlation. 

If r = l = perfect correlation. 

 
 Finally, I test for autocorrelation and heteroskedasticity. This autocorrelation test could 

be done using the D-W or Wooldridge test for autocorrelation in panel data statistic. Also, the 

heteroskedasticity could be computed using the Breusch pagan test and the white tests. 

 

4.3.5  The Feasible Generalised Least Square and Robust Inference 

  If after testing the Gauss- Markov assumptions for OLS above and it shows that there 

is autocorrelation and heteroskedasticity, even if the estimates show unbiased, it routinely 

computed variance and standard error would be based on wrong expression causing the standard 

F and T- tests to be invalid and inference misleading. Thus, the OLS estimator is unbiased but 

no longer the best. This problem could be solved by seeking an alternative estimator with BLUE 

properties and secondly by adjusting for standard errors. Verbeek (2012, p.97), proposed the 
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Feasible or Estimated GLS as an alternative estimator where GLS is interpreted as OLS since 

it allows us to derive the properties of the GLS estimator ^GLS = (XTW-1X)-1XT W-1y by taking 

all OLS results after replacing the original variables with the transformed counterpart. With the 

GLS estimator, all observations are weighted by the inverse of the error variance. Thus, the 

GLS estimator is an OLS estimator in a transformed model that satisfies the Gauss-Makov 

assumption. 

Furthermore, both the RE and FE Models assumed that all correlation between the 

unobservable in different time periods are captured in αi. Also, consider that the Xit variables 

are strictly exogenous; the presence of autocorrelation in uit does not result in inconsistency of 

the standard estimator but invalidate the standard errors and resulting tests. This would render 

the estimator inefficient and the random effect estimator will no longer correspond to the FGLS 

for β. Therefore, the presence of heteroskedasticity in uit or for this RE estimator in αi has far 

reaching consequences such as misleading inferences. One way to avoid this without the need 

to impose alternative assumption for the covariance matrix is to use the OLS’ Fe or Re estimator 

while adjusting standard errors for general forms of Heteroskedasticity and autocorrelation 

(Verbeek 2012, p.389). Therefore, the model will also be run with robust standard errors. This 

is going to check the Validity and reliability of the study. This is the sense behind the regression 

about to be done if the need arises in the work. 

 

4.3.6  Model specification 

Under the conceptual framework, the factors which affect performance of financial 

institutions were discussed. As seen under the related and theoretical literatures, the choice of 

these variables was based on the underlying assumptions of dominant theories of financial 

performance, efficiency and capital structure, which the study attempts to research. The 

regression model has been captured under the ROA and ROE model for the sake of reliability 

check. The main Model is the ROA and the ROE has also been investigated to view if the results 

would be consistent under any accidental circumstances. This is captured as shown below; 

 

 ROAit  ═ β0 +  β1Ownit + β2MarketShareit +β3Liquidityit +β4profitMarg.it + 

β5Gearingit + β6IntCovit  +  β7SalesChangeit   + Ԑit............................................(1) 
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 ROEit  ═ β0 +  β1Ownit + β2MarketShareit +β3Liquidityit +β4profitMarg.it + 

β5Gearingit + β6IntCovit  +  β7SalesChangeit   + Ԑit............................................(2) 

 

4.3.7 The Akaike and Bayesian Information Criterion 

After checking for robustness (vce) of standard error, the issue is to investigate which model 

is the best. My interpretation and conclusion as well as policy recommendation would be based 

on the best model. To achieve this I will perform the AIC and BIC test and the one with the 

lowest AIC will be used to confirm the results. The Akaike information criterion was developed 

by Hirotugu Akaike (1973). Suppose that we have a statistical model of some data. Let L be the 

maximum value of the likelihood function for the model; let k be the number of estimated 

parameters in the model. Then the AIC value of the model is the following.  

AIC = 2K - 2 In (L)……………………………………………………………. eq (13) 

Among a set of models, the preferred model is the one which has minimum AIC value. 

Also, AIC value rewards for goodness of fit and discourages over fitting (increasing number of 

parameters in the model almost always improve Goodness of fit). The reason for using this 

criterion is because, both ROA and ROE are computed differently. ROA focuses on the total 

assets while ROE focus on the capital structure but they are all measures of profitability or 

performance. Hong and Preston (2005 p. 1) mentioned that “Models identify parameters of 

interest and summarizes statistical properties of data but considerable importance is the 

identification of the best available model”. Therefore, the AIC for the two models above would 

be compared because one model can have low standard errors but not good enough to explain 

the debate on performance. 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Hirotugu_Akaike
https://en.wikipedia.org/wiki/Statistical_model
https://en.wikipedia.org/wiki/Likelihood_function
https://en.wikipedia.org/wiki/Parameter
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5. RESULTS 

 

5.1 Presentation and Analysis of Results 

In this section, the results would be presented for both ROA and ROE model using the 

OLS, GLS, FGLS and AIC/BIC. I would begin with the descriptive statistics. This would be 

achieved with the help of tabulations. 

5.1a) Descriptive statistics for Panel Data: 
 

Table 2: Specification using ROA 

 

Year Mean SD Min Max Skewness Kurtosis 

2010 2.84 5.16 -7 26 2.67 9.92 

2011 2.09 4.77 -6 26 3.22 15.75 

2012 0.33 16.19 -95 26 -5.329 32.52 

2013 0.09 16.14 -84 22 -4.034 19.75 

2014 1.74 14.40 -70 30 -3.154 16.02 

 

 

Table 3: Specification Using ROE 
 

Year Mean SD Min Max Skewness Kurtosis 

2010 14.63 18.54 -26 61 0.60 1.07 

2011 3.62 56.54 -331 48 -5.57 33.38 

2012 15.99 54.05 -168 283 2.21 18.70 

2013 1.09 70.257 -315 47 -4.00 15.82 

2014 -0.97 87.07 -410 67 -4.11 16.88 

 

For ROA and ROE statistics, kurtosis values are positive which means that they have a 

peak distribution. The negative values in skewness shows that both ROA and ROE are 

asymmetrical with long tail to the right and again and the distribution is more peaked than 

Gaussian distribution for all the years from 2010-2014 for ROA and ROE. Also, because both 

the min and max values for all the years in both specifications has negative values one is not 

expected to use a log form because it is mathematically unacceptable. Finally, the standard 

deviation from the mean for both specifications is higher for ROE than ROA for all the years 

from 2010-2014. 
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5.1b) Assumption test using VIF and Correlation matric table 

Table 4. Using VIF to test for multicollinearity for ROA/ROE 

Variables ROA ROE 

 VIF  1/VIF VIF 1/VIF 

Liquidity 1.01 0.993 1.01 0.987 

Profit Margin 1.44 0.695 1.60 0.626 

Gearing 1.11 0.903 1.12 0.895 

ICR 1.36 0.733 1.52 0.659 

Change in 

Sales 

1.04 0.9616 1.04 0.963 

Market Share 1.13 0.8859 1.14 0.875 

Own 1.07 0.9377 1.06 0.939 

Mean VIF 1.16  1.21  

 

The VIF quantifies how much variance is inflated. A VIF value between 1 to 2 means 

that there is no correlation among the kth predictor and the remaining predictor variables and 

hence variance of coefficient bk in regression model is not inflated at all. As a rule of thumb 

VIF exceeds 4 needs further investigation and VIFs exceeding 10 is sign of serious 

multicollinearity. Hence looking at the VIF values for both ROA and ROE shows that it varies 

in the tune of 1 to 1.7 which means that there is no correlation among the predictor. Hence, no 

multicollinearity exists using specification ROA and ROE as dependent variables.  

 

Table 5 Correlation matrix table to test for degree of linear relationship between ROA/ROE 

Variables ROA ROE 

ROA/ROE 1.0 1.0 

Liquidity -0.039 -0.1004 

Profit Margin 0.570 0.260 

Gearing -0.022 0.115 

ICR 0.762 0.389 

Sales Changes 0.104 0.046 

Ownership -0.161     -0.075 

Market Share -0.019 0.090 

 

  Furthermore, in checking the degree of linear relationship for ROA, there exist negative 

relationship between Ownership and ROA (-0.162) and relationship is weak. Positive 

relationship exists between ROA and profit margin and ICR, relationship is moderately strong. 

For the case of ROE, there exist a positive relationship between ROE and profit margin 
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(r=0.26), ICR (0.39) and Gearing (r=0.12). The relationship is moderate. Relationship of ROE 

with rest of the variables are weak. 

 

5.1c) Hausman Fixed and Random Effect Verification 

The Hausman (hausman fe re) tests the Null Hypothesis that H0: β=0 against the 

Alternative H1: β≠0. Under ROA, the chi square value is 0.68 with probability P=0.9985, here 

we fail to reject the null hypothesis, therefore we can say that ROA is a random effect model. 

Also for ROE, the chi square has value of 4.88 with probability P=0.6741, here we do not reject 

the null hypothesis and draw the conclusion that ROE is also a random effect model. Therefore, 

both model ROA and ROE are random effect models. 

 

5.2 Presentation and Analysis of Results for Model 1 using ROA for OLS, GLS, FGLS 

 

Table 6: Presentation of Results for ROA Model 

ROA 

Variables 

Ordinary Least Square Generalized Least Square Estimated GLS (FGLS) 

Coeff. Stderr P-values Coeff. Stderr P-values Coeff. stderror P-values 

Constant 3.889 1.153 0.001 3.889 1.1300 0.001 3.875 1.121 0.001 

Liquidity -.001 .0009 0.287 -.001 .0009 0.277 .0010 .0009 0.275 

Prof Marg 0.007 .0017 0.000 0.007 .0017 0.000 0.007 .0017 0.000 

Gearing -.008 .0159 0.589 -.008 .0156 0.581 -.008 .0156 0.577 

ICR 0.001 .0001 0.000 0.001 .0001 0.000 0.001 .0001 0.000 

Sales 0.006 .0070 0.383 0.006 .0069 0.372 0.006 .0068 0.376 

Own -2.11 1.281 0.101 -2.11 1.255 0.093 -2.080 1.248 0.096 

MktShare -.196 .4574 0.668 -.196 .4481 0.661 -0.193 .4482 0.666 

R2-Adjust 0.624       

F-stats 48.24       

 

5.2a) Analysis of Results for ROA model 

The table above shows the results of regression parameters and their respective standard 

errors and p values for ROA specification using three estimators. The aim is to check reliability 

by verifying whether the estimates varies with respect to the different estimators. The green 



34 

 

yellow and red paints show the slight differences in the standard error depicting which estimator 

has the lowest standard error. Further investigations about the reliability is to use the vce 

(robust) command as seen in Verbeek (2012). 

Ordinary least square regression analysis is conducted for ROA. Standardized beta 

coefficient of Profit margin, ICR is found to be significant with t value of 4.21 and 12.76 

respectively. The associated probabilities for the variables also stood at P<0.001. On average, 

for one unit change in profit margin, ROA changes by 0.0075209 units’ ceteris paribus. For one 

unit change in ICR on average, ROA changes by 0.0018457-unit ceteris paribus. Considering 

the confidence intervals, at 95% it is confident to say that, the rate of change of the conditional 

mean of Y (ROA) with respect to Xs (profit margins and ICR) is estimated to be between 

(0.0039973-0.0110445) and (0.0015603-0.0021311) respectively (See appendix for CI). We 

reject the null hypothesis and conclude, there is sufficient evidence that beta coefficients of 

profit margin, ICR are significantly different from zero. Rest of the variables in the model are 

insignificant as P values are more than 0.05. The OLS model fits the data well at 0.05 

significance level (F=48.24 and p<.001). R2 -Adjusted of 0.6375 says that this model accounts 

for 63.75% of the total variance in the ROA. 

Generalized least square model were also computed, panels are homoscedastic with no 

autocorrelation. Total of 200 observations were analyzed using seven explanatory variables. It 

is seen from the model that the variables, profit margin, ICR are all significant. Furthermore, 

when compared Generalized least square model with Ordinary least square there seems to be 

not much difference observed among standardized beta estimates as both the estimators reveals 

similar results when ROA is used as a dependent variable. The GLS model fits the data well at 

0.05 significance level, (chi=351. 79, P<0.001) and interpretation of estimates for GLS 

estimator is like the OLS estimator. Estimates obtained from Generalized Least square 

estimator are the same with those of Ordinary least square. Further, investigation was computed 

using the estimated or feasible generalized least square. Estimates proves more efficient when 

compared to OLS and GLS model but with the disadvantage that the standard error estimates 

are conditional on the estimated disturbance covariance and this is validated by Beck and Katz 

(1995). ROA as a dependent variable with Profit margin, ICR are the significant variables in 

the model, standard errors of the FGLS models when compared with OLS and GLS models are 

more reliable and consistent. 
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Based on the ROA specification for OLS, GLS and FGLS shows that the constant term 

is positive with values of 3.88. This means that those stochastic factors not included in the 

model have a positive influence on performance. These include the DuPont, interest rates, 

inflation rates, GDP etc. A variable like the Dupont model is so powerful so much so that when 

included in the model become the only significant variable and causes all other variables to be 

insignificant. It also has high correlation with the other predictors. I therefore excluded it from 

the analysis.  Macro variables like GPD, interest rates and inflation were also left out because 

they made the results useless failing to provide direct connection with ROA/ROE. On average 

one unit increase in the coefficients of these variables will cause profit to increase by 3.88 units 

all things being equal.  

 

5.3 Presentation and Analysis of Results for Model 2 using ROE for OLS, GLS, FGLS 

Table 7. Presentation of Results for ROE Model 

ROE 

Model 

OLS GLS FGLS 

coeff stderr p-vals coeff stderr p-val coeff stderr p-vals 

Constant 12.971 8.552 0.131 12.971 8.380 0.122 14.163 8.684 0.103 

Liquidity -.012 .0070 0.079 -.012 .0068 0.072 -.0118 .0068 0.087 

ProfitMar .0126 .0132 0.340 .0126 .0129 0.329 .0128 .0129 0.320 

Gearing .1713 .1185 0.150 .1713 .1161 0.140 .1764 .1155 0.131 

ICR .0048 .0010 0.000 .0048 .0010 0.000 .0047 .0010 0.000 

SalesCh .0228 .0522 0.663 .0228 .0511 0.656 .0269 .0514 0.600 

Own -7.965 9.504 0.403 -7.965 9.312 0.392 -10.07 9.523 0.290 

MktShare 3.187 3.391 0.348 3.187 3.323 0.337 2.972 3.291 0.366 

R2Adjust 0.1869       

F-stats 6.31       

 

5.3a) Analysis of ROE results 

First and foremost, I have used ROE as an alternative model to ROA to confirm the 

results. I have also applied different estimators with same specification to view how the 

coefficients would change. This is very important because I am modelling determinants and my 

conclusion would be based on the best model. Whatsoever conclusions drawn from these 
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different techniques could be used as a foundation for further studies considering that I pioneer 

this research. 

Based on the OLS results for ROE, the standardized beta coefficient of ICR is found to 

be significant with t value of -1.76 and the associated probabilities for the variable is P<0.01. 

For one unit change in ICR, ROE increase by 0.00483 units, hence it is seen that there is positive 

relationship between ROE and ICR. We reject the null hypothesis and conclude, there is 

sufficient evidence that, the beta coefficient of ICR is significantly different from zero. Rest of 

the variables in the model are insignificant as P values are more than 0.05. This OLS model fits 

the data well at 0.05 significance level (F=6.31 and p<0.00). R2 -Adjusted of 0.1869 says that this 

model accounts for only 18.69 percent of the total variance in the ROE. 

Again, just like the ROA results for GLS, the GLS for ROE were also computed and for 

dependent Variable ROE and set of seven other independent variables using 200 observations. 

It is seen that estimates of Generalized least square model are more efficient and reliable when 

compared to those of ordinary least square. GLS model has least standard errors than OLS 

model. ICR is found to be a significant variable with p value P<0.01 Finally, feasible 

generalized estimates of the model are efficient when compared to OLS and GLS model but 

with the disadvantage that they come with higher standard errors for some variables such as 

ownership (9.523) but for market share, the standard errors for OLS and FGLS are the same 

(3.391) while for ICR the standard errors are the same for all OLS, GLS and FGLS (.0010).  

With ROE as a dependent variable ICR is the only significant variable in all the estimators. 

Nevertheless, on average the standard errors of the FGLS models when compared with OLS 

and GLS model, it is seen that estimates are more reliable and consistent in FGLS.   

 

5.4 Robustness Check for ROA and ROE results (using vce, robust). 

Based on the previous analysis above, one could still draw conclusions based on the 

standard errors of the parameter estimates and the R-Square Adjusted. However, I have 

commanded for robustness check using the vce for OLS to verify whether the results would 

change from the manual approach. Firstly, running for OLS robustness under ROA, it is need 

to mention that in regression with robust standard errors, the parameter estimates of the 

regression coefficients are the same as in the standard OLS linear regression without robustness 

(See appendix for results) but the estimates of the standard errors are more robust to failure to 
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meet assumptions concerning normality and homogeneity of variance of the residuals. I also 

noticed that with vce(robust) ROA, standard errors are a little larger as compared with the 

standard errors of OLS model for ROA using linear regression without vce.  

 Also with ROA robust, gearingr becomes significant at 5% level with P-values of 0.028 

which is less than 0.05. Also, it has the bad news that the coefficient (-.0086) shows negative 

effects on performance when specifying using ROA, meaning though an important factor, its 

effect on profitability is not the best. On the other hand, when using ROE, it is not statistically 

significant but the estimates of the beta coefficients are positive (0.1713). Without robust, just 

two variables the profit margin and the interest coverage ratio are significant for ROA at 1% 

but with correction for robust SE, three variables are significant including the gearing ratio 

while just one for ROE which is the profit margin. If the constant term is included, then it would 

be four is to two (4:2) for both ROA and ROE respectively. However, this should not be 

overemphasized because, Overall the F-statistics for robust OLS (14.55) is smaller as compared 

to the standard OLS results for ROA (48.24). Finally, in regression with robust standard errors 

for ROE, the estimates of the regression coefficients are the same as in the standard OLS linear 

regression but the estimates of the standard errors are more robust to failure to meet assumptions 

concerning normality and homogeneity of variance of the residuals. In this model of ROE 

standard errors are much larger as compared with the standard errors of OLS model for ROE 

Model using linear regression. Estimates of OLS are when compared with regression with 

robust standard error they are the same. 

 

5.5 Best Model (ROA or ROE) using the Akaike Information Criterion. 

To achieve this, I have investigated the two models using the Akaike Information 

Criterion (AIC) and the Bayesian Information Criterion (BIC). The model with the lowest 

AIC will serve as the best model to investigate the predicted values under the theoretical 

literature. These could be presented on the table as shown below: 

Table 8: AIC and BIC results for ROA and ROE. 

 

Model 1 (ROA) 

Observes 11(null) 11(null) df AIC BIC 

200 -786.8393 -685.355 8 1386.71 1413.097 

Model 2 (ROE) 200 -1106.763 -1086.068 8 2188.136 2214.522 
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AIC Value for ROA specification is 1386.71 and for ROE is 2188.136 respectively. 

Also, BIC for ROA is 1413.097 and for ROE is 2214.522. AIC are derived on the principles of 

Information and the AIC values for both ROA and ROE are lesser than BIC values which 

indicate better and more parsimonious fit for both ROA and ROE models. But considering that 

the AIC for model 1 is lower than that of model 2, the best model is the ROA specification. 

Also, one could see that the ROA has lower p-values and higher F-values as well as better R-

Square adjusted compared to the ROE. Thus, my analysis would be based on 1 which is ROA 

model. 

 

5.6 Overall Analysis of Results 

 For clarity purpose, this section shows what has been done. In investigating the 

determinants of financial performance for Swedish monetary financial institutions, I have used 

ROA as the main performance measure while investigating the validity of my result using ROE 

as an alternative measure. Consistency was also investigated by using different alternative 

estimators such as OLS, GLS, and FGLS. This agrees with Nemeth (2004 p.301) who clarifies 

that when repeated measurement produces the same results then the work is reliable and this is 

true because I have repeated the two models with three different estimators. Validity check was 

further investigated by examining how strong the model is in case of any accidental 

circumstances of the research and this was done by correcting for Standard errors. The fact that 

the estimates for both ROA and ROE without robust SE and with robust SE didn’t change much 

is a sign that the work is valid. More to this, the estimate of gearing become statistically 

significant under ROA’s SE robust which is not so under normal standard OLS regression 

without robustness check. This means it corrects in case of any accidental circumstances. 
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6.  DISCUSSIONS 
 

One of the reasons for conducting this research is to test the relevance of existing 

theories within the field of management financial accounting sciences. All the concepts used 

were tied to existing financial theories and at the beginning of this work; some predictions were 

made based on theoretical expectations. This section would therefore examine if such 

predictions are true. Discussions would be made based on the estimated coefficients 

investigating whether they agreed with the hypothesis in the theoretical and empirical literature. 

The research question of what are the determinants of performance in the Swedish financial 

sector would at the end of the debate be answered. 

 

6.1 Agreement with theories/Hypothesis and Empirical Literature 

Table 9. Predicted vs Actual results 

Determinants Theories Predictions Results Agreement? Significant 

Ownership Efficient Monitoring Vs 

Competition theory 

─ ─ √ No 

Market Share Relative Market Hypo. + ─ x No 

Liquidity ASC theories + ─ x No 

Profit Margins Efficiency Structure Hypo + + √ Yes 

Gearing ratio Pecking Order theory + ─ X, (+ROE=√) somewhat 

Interest Cov. Interest coverage risk hypo. 

 

─ + x Yes 

Sales Economies of Scale + + √  

Constant term   +  Yes 

Total 10 5(+):2(-) 3(+):4(-) 3(+):4(-)  

 

The table shows whether our predictions agree with the results. Out of Seven 

explanatory variables it was predicted per theories that there shall be a positive relationship 

between the ROA and the explanatory variables for Five factors while a negative relationship 

between ROA and explanatory variables for Two factors. The results show otherwise that the 

estimates of Three variables agree with the hypothesis while the estimates of Four did not agree 
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with hypothesis for all OLS, GLS and FGLS estimators under the best specification which is 

the ROA model.  

Consequently, the realized equation is written as shown;  

ROAit  =3.875− 2.080 Ownit − 0.193MarketShareit −  0.001Liquidityit 

+0.0017profitMarg.it − 0.008 Gearingit + 0.0001 IntCovit  +  0.006SalesChangeit   

 

 Beginning with the Ownership variable, the coefficients of ownership is negative which 

means there exists a negative relationship between ownership and performance as argued by 

(Martin & Parker, 1997). This agrees with the competition theory meaning that the performance 

of these banks was not influence by the kind of ownership but instead could be another factor. 

It is true that when institutions are being monitored there is proper corporate governance and 

risk management within the firm but this is sometimes depended on the true values and respect 

employees have for their institution to do the right thing at the right time and to share knowledge 

that could leads to internal economies of scale. If this is absent, managers could still have the 

tendency to opportunistically manipulate earnings for their benefits. Going by the literature 

study, my results contradicts the works of Ćurak et al (2012), Onuonga (2014), Douma et al 

(2002), Ayin, Sayin and Yalama (2007 p.139) whose results shows ownership has positive 

influence on financial performance. I am not surprise because in their works, mostly foreign 

ownership shows statistical significance due to foreign technology from the west employed in 

these countries empowering them to perform better than domestic banks which are not trusted 

by their citizens. Considering that Sweden already has such technology with all institutions 

adopting them in almost the same space, it explains the reason why ownership through 

institutional monitoring is not very important factor but what matters is the market competition.   

Based on Market Share, the results also did not agree with the Relative Market 

paradigm, thus the assumption that market share is highly associated to profitability is therefore 

suspicious. This could be argued in the sense that these institutions have similar products which 

are not well differentiated and can only surpass competitors when there is high level of internal 

economies of scale. So, using price differentiation in exercising market power to earn abnormal 

profit is a very big issue for them. The RMP disagrees with the literature of Kosmidou and 

Pasiouras (2007), Short (1979), and   Buzzell et al (1975) who concluded a positive relationship 

between market share and profitability. However, this agrees with Guevara & Maudos (2004) 
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who suggested that increase in the market power would cause the interest margins to fall and 

as we know when this margin falls it’s a sign of decrease in performance. 

 The variable, liquidity has also shown that after the world financial crisis period, these 

institutions were not able to meet up with customers’ demand for cash. This could be because 

the riksbank with information from the Swedish National Debt Office might have restricted the 

amount of cash made available to these institutions or the repo rate issued to these institutions 

was so high for them to borrow. Secondly, individual customers of these financial institutions 

due to the crisis had default in the payment of their loans because of the rising unemployment 

rate that governs this period. The ASC theories which stipulates under what conditions should 

financial institution make loans available to customers to keep them from being illiquid was not 

paid greater attention. Individuals demanding for loans were offered loans when the earning 

potential and the credit worthiness of the borrowers was not sure.  Moreover, these financial 

institutions have failed to either shift or sell assets to other lenders for cash recovery without 

capital loss or the commercial banks had made long term loans to many customers which takes 

longer recovery period and in some cases, up to 25 years for this loans to be repaid. Based on 

empirical literatures, the results accept with the works of Molyneux and Thorton (1992) who 

concluded that liquidity is negatively correlated to profitability but Vieira (2010) and Bourke 

(1989) found a positive relationship between ROA. Therefore, since the liquidity variable 

behaves negatively, it means that the credit worthiness of these institutions within the period of 

study is questionable. Just looking at the data, this suggestion holds true as many of these 

institutions scored negative ROA and ROE for some years.  

Also, the gearing ratio’s predicted values were not the same with the realized values for 

the case of ROA (-0.008) but when the regression is performed using ROE the results shows a 

positive relationship with values of (0.1764) even though not significant. This is so because, 

the ROE is computed to involve elements of the capital structure by taking Net 

Income/capital*100. Thus, my arguments wouldn’t go so far to over penalize this variable 

because when taking an alternative performance indicator other than ROA, the variable accepts 

with the pecking order theory and furthermore, while correcting for standard error using vce 

robust, this factor becomes statistically significant at 5% level under ROA (P=0.028). When 

robustness check is performed under ROA, the estimates remains negative for standard OLS 

regression but becomes positive under ROE robust SE but with higher P-values (0.309) that are 
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not significant. This therefore means when using ROA (-0.008) as the dependent variable, it 

proves that the banks had used more of external funding (debts) to finance investments or meet 

up with demand of cash for customers.  

However, when ROE (0.1764) is used as the dependent variable the relationship is 

positive but the impact of the gearing variable (with ROA) is small to affects performance too 

negatively. On the other hand, with ROE, the impact of the gearing variable is large enough to 

bring positive influence on performance depicting much of the internal funds are used to finance 

operations. This means the firm has more security and wouldn’t disclose their financial 

statement for the sake of securing finances. Also, the gearing ratio based on the robust ROA 

results proves to be an important factor affecting performance and it is a significant under ROA 

correction for SE.  Previous research such as those of Molyneux and Thornton (1992); Burser 

et al. (1981); Dermerguç-Kunt and Huizingua (1999); Berger (1995), accepted that enough 

equity is required for financial institutions to minimize their cost of capital and improve 

performance and that adequate capitalization serves as a safety net for these institutions and 

gives confidence on the side of depositors as well as investors that their funds are used 

efficiently. Therefore, the capital structure under the pecking order accepts a positive 

relationship with Returns on Equity. Research conducted by Avgouleas and Cullen (2015) and 

Osterberg and Thomson (1996) shows the same result except that of Gropp and Heider (2010) 

that shows otherwise between performance and leverage for US and European banks over the 

period 1991-2004 agreeing with the negative values (results) under ROA specification.  

Moreover, three important explanatory variables were significant in this research which 

are the profit margin (.007) and the interest coverage ratio (.001) and the gearing ratio. Their 

marginal influence on performance is also very small but checking their p-values as 

aforementioned shows that they are important determinants to explain performance with p-

values less than 0.001 and .05 respectively. The constant term also shows that those stochastic 

factors not included in the model would bring positive change causing profit to increase by 

3.8% points for every one percent change in these factors, ceteris paribus. These factors include 

interest rates, inflation rates, GDP, DuPont Model etc.  They were deliberately dropped off from 

the model during first regression trials because they proved to be useless due to poor data. The 

DuPont model also has strong effects which cause other factors to be insignificant while 

remaining the only power amid several explanatory factors. It is calculated to captured the ROE, 
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Leverage and the operating efficiency alone. It was also dropped off. Going by the theories and 

literatures, the profit margin proves to be consistent with the findings of previous research of 

Ummah et al. (2014), Irawan (2011). This implies even though these financial institutions 

somehow suffered of liquidity problems, they could manage internal operations effectively 

because of the efficiency structures in place. This agrees with the efficient structure hypothesis 

which stipulates that increased profits accrue to firms with greater efficiency and not because 

of collusive activities as suggested by the traditional structure-conduct-performance (Allen et 

al., 2005). The institutions had adopted superior management and production technologies and 

finally portfolio risks could be avoided by reducing the possibility of any likelihood of incurring 

the cost of financial bankruptcy.  

For the case of the interest coverage ratio, it is used to investigated whether these 

financial institutions could cover their interest related expenses considering the liquidation 

problems they faced.  It was hypothesized that there is a negative relationship between interest 

coverage and profitability. This imply that between 2010-2014 one had expected profit to fall 

because of the banks inability to pay interests of their outstanding debts. Looking at the 

estimated values of the ICR, it shows that it is positive but too small for the banks to achieve 

their aim of interest recovery. It means that relatively larger changes are required to increase 

the profit rates by one percentage point. Thus, the probability for these institutions to pay debts 

on outstanding loans must be increased by more than 1000% to gain 1%-point increase in 

performance which is not an easy task. One is therefore tempted to question the soundness of 

the company’s financial policy and to accept the work of Harris and Raviv (1990) that the ICR 

is not well related with leverage even though the coefficient estimate shows positive.  

Finally, the size of these financial institutions is measured using percentage changes in 

sales revenue. This is an important factor to measure the progress or growth of these institution 

over the period of study. The coefficient shows positive relationship with ROA meaning that 

despite the turbulences between 2010-2014, these institutions strive to expand their operations. 

However, the degree of progress made by these institutions were not much as it requires that 

growth in sales revenue (0.006) would have to be increased by 1000 % for profitability to 

increase by 6 percentage points, all things remain the same. Internal economics of scale is a 

sign of better operating efficiency. This therefore disagrees with Akkaya (2013, p13) who 

mentioned that these institutions were totally inefficient. My results show that they were 
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somewhat efficient amid these changes. At least the financial institutions could maintain some 

degree of efficiency even though small.  

 

7.0 SUMMARY AND CONCLUSIONS, RECOMMENDATIONS, 

LIMITATIONS AND AREAS OF FURTHER RESEARCH.  

 

7.1 Summary and Conclusions  

   In measuring factors that influence performance for Swedish financial monetary 

institutions, both the ROA and ROE specifications were considered. Results were analyzed 

using three different estimators which are the ordinary least square, the Generalized Least 

square and the feasible generalized least square. According to Verbeek (2012), the GLS is an 

extension of the OLS technique and also the FGLS is the estimated GLS. Based on the results 

it becomes clear that the profit margins, the interest coverage ratio and somewhat the gearing 

ratio were the most significant considering both specifications. However, ROA specification 

proves to be more robust, providing consistent and reliable estimates than the ROE estimators. 

Moreover, the ROA specification has low AIC than the ROE specifications. One could 

therefore draw the following conclusions 

Firstly, based on the specifications, when measuring factors that influence performance, 

it proves that the ROA can provide better and reliable estimates than the ROE. 

Secondly, within the period of study which is the post economic crisis period, the results 

show that these financial institutions realized just normal profit enough to cover their costs of 

operation. These operational costs could include cost for the variable inputs and the cost on 

principal for acquired loans (interest on debts) etc. This implies, the profit made can keep the 

institutions running for a short term but much effort is required to ensure the long run operations 

of these institutions is achieved. 

Thirdly, because the gearing ratio shows negative coefficients under ROA, though 

positive under ROE, it implies that Economic instability as a results of the world financial crisis 

affects these institutions. One could suspect that even though internal finances were used to 

finance these institutions, there was some sort of external reliance especially from foreign banks 

to cope with the crisis. This gave way for susceptibility to external volatilities. 
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Fourthly, competition among these institutions was not kinked because they were in the 

same line of business, operating almost in similar technological space and partly due to the 

availability of support funds from the Swedish National Debt Office in case of insolvency. 

Fifthly, the results show that those stochastic factors not included in the model should 

be given due consideration as they affect performance positively. Most of these factors are the 

macro factors like GPD, interest rates, inflation rates etc. With this, one is convinced that with 

external reliance from EU and USA banks to finance internal operations make these institutions 

liable to external volatilities. Furthermore, is the issue of harmonization of accounting practices 

which set common standards for all financial institutions proves that the internal balance sheet 

is influenced by external forces. 

Finally, one could conclude that when investigating factors that influence financial 

performance within the period of study the ability of the banks to pay interest on its debts (ICR), 

the profit margins (operating efficiency), the ability of the financial institutions to choose the 

best source of finances (Equity vs debt financing) should be given due consideration. I therefore 

recommend the following based on the results. 

 

7.2 Recommendation, limitations and Areas of Further Research 

7.2.1 Recommendations 

 Considering the above conclusions, the following recommendations are indispensable. 

Firstly, maintain an efficient structure of these institution to increase operational efficiency 

which would enable cost minimization by choosing the right transactions to engage into that 

would be profitable for the bank. Based on the efficient structure paradigm, there would be 

adequate monitoring and managers would be guided towards objectives to achieve earning 

results. 

From the research, I realized that with indebted Swedish household, there is the 

tendency that the economy may be subjected to macro financial risks in case of defaults. In this 

light, the rate at which loans are made available to creditors should be carefully done per the 

ASC theories otherwise many would neglect these loans and an economy that indebts their 

citizens to this level would subjected to high risks of growing unemployment. 

Also, considering that the society is egalitarian in nature without the taste for much 

capitalism, competition among business financial organizations would not be so strong paving 
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the way for high risks of inefficiency. I would therefore recommend that the riksbank could 

increase the repo rate to avoid borrowing forcing these institutions to increase efficiencies 

through internal or external economies of scale enabling them to acquire greater market share 

for their products. Acquiring higher market share will pave the way for diversification and 

increase sales revenue leading to increasing returns to scale. 

Finally, because of external reliance, adequate macro-financial policies (e.g. caps on 

loan to value ratios, limits on credit growth) should be put in place to meet up with uncertainties. 

This is true because based on recent FSAP (2016) evaluation reports, more is expected of 

Sweden by the world bank in terms in terms of quickly deploying recovery and resolution tools. 

 

7.3 Limitations of this study 

This section is a prove that I am aware of the challenges of this research and could avoid 

their impact on the results. Firstly, I would like to highlight that, the sample size of this research 

was made up of only 40 financial institutions with 200 observations. Even though the source of 

the data is reliable, the results would have changed substantially if all sample data for the 159 

financial monetary institutions were available. Out of 159 financial institutions, it proves that 

just close to a third of the total population were available as representation of the entire financial 

sector. This sample could therefore be termed to be biased even though the research findings 

shows consistent and efficient estimates.  Furthermore, this work is out to investigate the entire 

Swedish financial monetary institutions but the data shows that, more than 70% of the data 

contain more of banking information. Other financial monetary institutions like mortgage 

houses, insurance and municipality institutions which the research seeks to address had not 

much information. 

In addition to this, majority of the literatures studied were not within the Swedish 

settings mindful of the fact that not much interest had been placed in line with the subject matter 

as only few scholars had conduct considerable research on this subject. Therefore, one had to 

rely on external literatures which makes the analysis unbalanced because debating on what 

happens in USA and other EU countries would be more substantial enough if one has had 

critical research within the Swedish settings to balance the debate. However, this should not be 

overemphasized because the sources of these literatures were from world renounce journals 
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written by outstanding practitioners in the field whose knowledge could be applied in any 

settings irrespective of the economic environment. 

 

7.4 Area of further research 

Area of further research should include how external factors alone affect performance 

or one may want to be interested on the relationship that exists between performance and the 

DuPont model considering that the inclusion of this variable alone in the model was strong 

enough to remain the only influential factor rendering all other factors insignificant. One 

interested area of research is to investigate how each of these variables (internal balance sheet 

and industry specific) affects performance on their own without taking into consideration all 

the factors as I have done in this work. Another line of research is to focus on efficiency of 

these institutions using Data Envelop Analysis or the Stochastic Frontier Approach. 
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Appendix 
 

 

Descriptive statistics for Panel Data: 

Specification: ROA 

Year Mean SD Min Max Skewness Kurtosis 

2010 2.84 5.16 -7 26 2.67 9.92 

2011 2.09 4.77 -6 26 3.22 15.75 

2012 0.33 16.19 -95 26 -5.329 32.52 

2013 0.09 16.14 -84 22 -4.034 19.75 

2014 1.74 14.40 -70 30 -3.154 16.02 

 

 

Specification: ROE 

Year Mean SD Min Max Skewness Kurtosis 

2010 14.63 18.54 -26 61 0.60 1.07 

2011 3.62 56.54 -331 48 -5.57 33.38 

2012 15.99 54.05 -168 283 2.21 18.70 

2013 1.09 70.257 -315 47 -4.00 15.82 

2014 -0.97 87.07 -410 67 -4.11 16.88 

 

 

 

Regression model for ROA as dependent variable is given by 

 

 

 Unstandardized 

Coefficient 

T Sig Collinearity Statistics 

β SE Tolerance VIF 

Constant 3.8892 1.1534 3.37 0.001   

Liquidity -0.00101 0.000949 -1.06 0.288 1.01 0.993 

Profit 

Margin 

0.00752 0.00179 4.21 0.000 1.44 0.695 

Gearing -0.00865 0.0160 -0.54 0.589 1.11 0.902 

ICR 0.00185 0.00015 12.76 0.000 1.36 0.7333 

Change 

in Sales 

0.00616 0.00705 0.87 0.383 1.04 0.9616 

Market 

Share 

-0.1963 0.4575 -0.43 0.668 1.13 0.89 

Own -2.1106 1.282 -1.65 0.101 1.07 0.94 

 

VIF for ROA 
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VIF for ROE 

 

 

 
 

 

 

 

 

 

 

Correlation of Specification ROA with other variables 

 

    Mean VIF        1.16

                                    

   Liquidity        1.01    0.992822

changeinsale        1.04    0.961629

         Own        1.07    0.937722

     Gearing        1.11    0.902971

 marketshare        1.13    0.885917

         ICR        1.36    0.733226

Profitofma~n        1.44    0.695244

                                    

    Variable         VIF       1/VIF  

. vif

    Mean VIF        1.21

                                    

   Liquidity        1.01    0.987216

changeinsa~s        1.04    0.963171

         Own        1.06    0.939021

     Gearing        1.12    0.895000

 Marketshare        1.14    0.875438

         ICR        1.52    0.659066

ProfitMargin        1.60    0.626179

                                    

    Variable         VIF       1/VIF  

. vif
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Correlation of specification ROE with other variables. 

 

 

 
 

 marketshare    -0.0197   0.0596  -0.0111   0.2985   0.0422  -0.1102   0.1409   1.0000

         Own    -0.1616   0.0301  -0.1907   0.1037  -0.0600  -0.0090   1.0000

changeinsale     0.1040  -0.0159   0.1538  -0.0386   0.0417   1.0000

         ICR     0.7628   0.0159   0.5109   0.0391   1.0000

     Gearing    -0.0225   0.0682  -0.0223   1.0000

Profitofma~n     0.5703   0.0126   1.0000

   Liquidity    -0.0391   1.0000

         ROA     1.0000

                                                                                      

                    ROA Liquid~y Profit~n  Gearing      ICR change~e      Own market~e

(obs=200)

. correlate ROA Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare

 marketshare     0.0901   0.0596  -0.0111   0.2985   0.0422  -0.1102   0.1409   1.0000

         Own    -0.0754   0.0301  -0.1907   0.1037  -0.0600  -0.0090   1.0000

changeinsale     0.0461  -0.0159   0.1538  -0.0386   0.0417   1.0000

         ICR     0.3894   0.0159   0.5109   0.0391   1.0000

     Gearing     0.1153   0.0682  -0.0223   1.0000

Profitofma~n     0.2601   0.0126   1.0000

   Liquidity    -0.1004   1.0000

         ROE     1.0000

                                                                                      

                    ROE Liquid~y Profit~n  Gearing      ICR change~e      Own market~e

(obs=200)

. correlate ROE Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare
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 . 

                Prob>chi2 =      0.9985

                          =        0.68

                  chi2(7) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

                           b = consistent under Ho and Ha; obtained from xtreg

                                                                              

 marketshare     -.1943233     -.196339        .0020157        .0619616

         Own     -2.073821    -2.110585        .0367641        .1621748

changeinsale      .0054759     .0061622       -.0006863        .0013664

         ICR      .0018486     .0018457        2.86e-06        .0000208

     Gearing     -.0093721    -.0086481       -.0007241        .0024016

Profitofma~n      .0077105     .0075209        .0001896        .0003045

   Liquidity     -.0010283    -.0010102       -.0000181        .0001886

                                                                              

                   fixed          .          Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     

. hausman fixed

                                                                                

           rho            0   (fraction of variance due to u_i)

       sigma_e    7.6569279

       sigma_u            0

                                                                                

         _cons     3.889168   1.153399     3.37   0.001     1.628549    6.149788

   marketshare     -.196339   .4574181    -0.43   0.668    -1.092862     .700184

           Own    -2.110585   1.281752    -1.65   0.100    -4.622772    .4016031

  changeinsale     .0061622    .007045     0.87   0.382    -.0076457      .01997

           ICR     .0018457   .0001447    12.76   0.000     .0015621    .0021293

       Gearing    -.0086481   .0159883    -0.54   0.589    -.0399846    .0226884

Profitofmargin     .0075209   .0017865     4.21   0.000     .0040195    .0110223

     Liquidity    -.0010102    .000949    -1.06   0.287    -.0028703    .0008499

                                                                                

           ROA        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                

corr(u_i, X)   = 0 (assumed)                    Prob > chi2        =    0.0000

                                                Wald chi2(7)       =    337.71

       overall = 0.6375                                        max =        40

       between = 0.8177                                        avg =      40.0

R-sq:  within  = 0.6372                         Obs per group: min =        40

Group variable: year                            Number of groups   =         5

Random-effects GLS regression                   Number of obs      =       200

. xtreg ROA Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare,re

. estimates store fixed

F test that all u_i=0:     F(4, 188) =     0.30              Prob > F = 0.8788

                                                                                

           rho    .00756676   (fraction of variance due to u_i)

       sigma_e    7.6569279

       sigma_u    .66858846

                                                                                

         _cons     3.893202   1.163674     3.35   0.001     1.597666    6.188737

   marketshare    -.1943233   .4615957    -0.42   0.674    -1.104896    .7162493

           Own    -2.073821   1.291971    -1.61   0.110    -4.622443    .4748023

  changeinsale     .0054759   .0071762     0.76   0.446    -.0086804    .0196322

           ICR     .0018486   .0001462    12.64   0.000     .0015602     .002137

       Gearing    -.0093721   .0161677    -0.58   0.563    -.0412655    .0225212

Profitofmargin     .0077105   .0018122     4.25   0.000     .0041355    .0112854

     Liquidity    -.0010283   .0009676    -1.06   0.289     -.002937    .0008805

                                                                                

           ROA        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                

corr(u_i, Xb)  = -0.0873                        Prob > F           =    0.0000

                                                F(7,188)           =     47.17

       overall = 0.6375                                        max =        40

       between = 0.8128                                        avg =      40.0

R-sq:  within  = 0.6372                         Obs per group: min =        40

Group variable: year                            Number of groups   =         5

Fixed-effects (within) regression               Number of obs      =       200

. xtreg ROA Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare,fe
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Hence hausman test null hypothesis is that model is a fixed effect model, as chi square value 

is 0.68 with probability P=0.9985, here we fail to reject the null hypothesis we can say that 

ROA is a random effect model. 

Null Hypothesis: 

H0: β=0 

Alternative 

H1: β≠0 

 

 

 

 

 

 

 

 

 

 

 

 

 

Regression  with ROE specifications 

                                                                                

         _cons     3.889168   1.153399     3.37   0.001     1.614209    6.164128

   marketshare     -.196339   .4574181    -0.43   0.668    -1.098549    .7058709

           Own    -2.110585   1.281752    -1.65   0.101    -4.638708    .4175385

  changeinsale     .0061622    .007045     0.87   0.383    -.0077332    .0200576

           ICR     .0018457   .0001447    12.76   0.000     .0015603    .0021311

       Gearing    -.0086481   .0159883    -0.54   0.589    -.0401833    .0228872

Profitofmargin     .0075209   .0017865     4.21   0.000     .0039973    .0110445

     Liquidity    -.0010102    .000949    -1.06   0.288    -.0028821    .0008617

                                                                                

           ROA        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                

       Total    30602.3884   199  153.780846           Root MSE      =  7.6008

                                                       Adj R-squared =  0.6243

    Residual    11092.1243   192  57.7714805           R-squared     =  0.6375

       Model    19510.2641     7  2787.18059           Prob > F      =  0.0000

                                                       F(  7,   192) =   48.24

      Source         SS       df       MS              Number of obs =     200

. regress ROA Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare
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 . 

                (V_b-V_B is not positive definite)

                Prob>chi2 =      0.6741

                          =        4.88

                  chi2(7) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

                           b = consistent under Ho and Ha; obtained from xtreg

                                                                              

 marketshare      3.223328     3.187932        .0353964        .1291868

         Own     -7.553067    -7.965524        .4124572               .

changeinsale      .0102181     .0228219       -.0126038        .0074613

         ICR      .0048907     .0048276        .0000631        .0000663

     Gearing      .1595974     .1713222       -.0117247        .0088678

Profitofma~n      .0144506     .0126612        .0017894        .0014492

   Liquidity     -.0130626    -.0124138       -.0006488        .0010494

                                                                              

                   fixed          .          Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     

. hausman fixed

                                                                                

           rho            0   (fraction of variance due to u_i)

       sigma_e    56.306408

       sigma_u            0

                                                                                

         _cons     12.97113   8.552957     1.52   0.129     -3.79236    29.73462

   marketshare     3.187932   3.391956     0.94   0.347     -3.46018    9.836044

           Own    -7.965524   9.504754    -0.84   0.402     -26.5945    10.66345

  changeinsale     .0228219   .0522414     0.44   0.662    -.0795693    .1252132

           ICR     .0048276    .001073     4.50   0.000     .0027245    .0069307

       Gearing     .1713222   .1185603     1.45   0.148    -.0610517     .403696

Profitofmargin     .0126612   .0132475     0.96   0.339    -.0133035    .0386259

     Liquidity    -.0124138   .0070376    -1.76   0.078    -.0262072    .0013796

                                                                                

           ROE        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                

corr(u_i, X)   = 0 (assumed)                    Prob > chi2        =    0.0000

                                                Wald chi2(7)       =     44.14

       overall = 0.1869                                        max =        40

       between = 0.0880                                        avg =      40.0

R-sq:  within  = 0.1944                         Obs per group: min =        40

Group variable: year                            Number of groups   =         5

Random-effects GLS regression                   Number of obs      =       200

. xtreg ROE Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare,re

. estimates store fixed

F test that all u_i=0:     F(4, 188) =     1.10              Prob > F = 0.3597

                                                                                

           rho    .02730045   (fraction of variance due to u_i)

       sigma_e    56.306408

       sigma_u    9.4330768

                                                                                

         _cons     13.35951   8.557254     1.56   0.120    -3.521068    30.24008

   marketshare     3.223328   3.394416     0.95   0.344    -3.472708    9.919365

           Own    -7.553067   9.500708    -0.80   0.428    -26.29476    11.18863

  changeinsale     .0102181   .0527715     0.19   0.847    -.0938823    .1143186

           ICR     .0048907   .0010751     4.55   0.000     .0027699    .0070114

       Gearing     .1595974   .1188915     1.34   0.181    -.0749353    .3941302

Profitofmargin     .0144506   .0133266     1.08   0.280    -.0118382    .0407394

     Liquidity    -.0130626   .0071154    -1.84   0.068    -.0270988    .0009737

                                                                                

           ROE        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                

corr(u_i, Xb)  = -0.0635                        Prob > F           =    0.0000

                                                F(7,188)           =      6.50

       overall = 0.1866                                        max =        40

       between = 0.1298                                        avg =      40.0

R-sq:  within  = 0.1948                         Obs per group: min =        40

Group variable: year                            Number of groups   =         5

Fixed-effects (within) regression               Number of obs      =       200

. xtreg ROE Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare,fe
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Hence hausman test null hypothesis is that model is a fixed effect model, as chi square value 

is 4.88 with probability P=0.6741, here we fail to reject the null hypothesis we can say that 

ROE is a random effect model. 

 

Null Hypothesis: 

H0: β=0 

Alternative 

H1: β≠0 

 

 
 

Standardized beta coefficient of ICR is found to be significant with t value of -1.76  

associated probabilities for the variable is P<0.01. For one unit change in ICR ROE increase  

by 0.00483 units, hence it is seen that there is positive relationship between ROE and ICR. 

We reject the null hypothesis and conclude that there is sufficient evidence that beta 

coefficients of ICR is significantly different from zero. Rest of the variables in the model are 

insignificant as P values are more that 0.05. This OLS model fits the data well at the .05 

significance level (F=6.31 and p<0.00). R2 of 0.1869 says that this model accounts for 18.69 

percent of the total variance in the ROE. 

 

 

 

                                                                                

         _cons     12.97113   8.552957     1.52   0.131    -3.898695    29.84095

   marketshare     3.187932   3.391956     0.94   0.348    -3.502351    9.878215

           Own    -7.965524   9.504754    -0.84   0.403    -26.71267    10.78162

  changeinsale     .0228219   .0522414     0.44   0.663    -.0802188    .1258627

           ICR     .0048276    .001073     4.50   0.000     .0027111     .006944

       Gearing     .1713222   .1185603     1.45   0.150    -.0625257      .40517

Profitofmargin     .0126612   .0132475     0.96   0.340    -.0134682    .0387906

     Liquidity    -.0124138   .0070376    -1.76   0.079    -.0262947    .0014671

                                                                                

           ROE        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                

       Total    750177.771   199  3769.73754           Root MSE      =  56.363

                                                       Adj R-squared =  0.1573

    Residual    609941.944   192  3176.78096           R-squared     =  0.1869

       Model    140235.827     7  20033.6896           Prob > F      =  0.0000

                                                       F(  7,   192) =    6.31

      Source         SS       df       MS              Number of obs =     200

. regress ROE Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare
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Breusch pagan and White test 

 

 . 

                                                   

               Total       191.57     42    0.0000

                                                   

            Kurtosis         1.63      1    0.2016

            Skewness         3.56      7    0.8289

  Heteroskedasticity       186.38     34    0.0000

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.0000

         chi2(34)     =    186.38

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. imtest, white

         Prob > chi2  =   0.0000

         chi2(1)      =    62.91

         Variables: fitted values of ROA

         Ho: Constant variance

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity 

. estat hettest

                                                                                

         _cons     3.889168   1.153399     3.37   0.001     1.614209    6.164128

   marketshare     -.196339   .4574181    -0.43   0.668    -1.098549    .7058709

           Own    -2.110585   1.281752    -1.65   0.101    -4.638708    .4175385

  changeinsale     .0061622    .007045     0.87   0.383    -.0077332    .0200576

           ICR     .0018457   .0001447    12.76   0.000     .0015603    .0021311

       Gearing    -.0086481   .0159883    -0.54   0.589    -.0401833    .0228872

Profitofmargin     .0075209   .0017865     4.21   0.000     .0039973    .0110445

     Liquidity    -.0010102    .000949    -1.06   0.288    -.0028821    .0008617

                                                                                

           ROA        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                

       Total    30602.3884   199  153.780846           Root MSE      =  7.6008

                                                       Adj R-squared =  0.6243

    Residual    11092.1243   192  57.7714805           R-squared     =  0.6375

       Model    19510.2641     7  2787.18059           Prob > F      =  0.0000

                                                       F(  7,   192) =   48.24

      Source         SS       df       MS              Number of obs =     200

. reg ROA Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare
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Perform GLS for Both ROA and ROE model Generalized Least Square for ROA 

. 

                                                   

               Total       178.94     42    0.0000

                                                   

            Kurtosis         4.42      1    0.0355

            Skewness         6.95      7    0.4346

  Heteroskedasticity       167.57     34    0.0000

                                                   

              Source         chi2     df      p

                                                   

Cameron & Trivedi's decomposition of IM-test

         Prob > chi2  =    0.0000

         chi2(34)     =    167.57

         against Ha: unrestricted heteroskedasticity

White's test for Ho: homoskedasticity

. imtest, white

         Prob > chi2  =   0.0000

         chi2(1)      =    41.34

         Variables: fitted values of ROE

         Ho: Constant variance

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity 

. estat hettest

                                                                                

         _cons     12.97113   8.552957     1.52   0.131    -3.898695    29.84095

   marketshare     3.187932   3.391956     0.94   0.348    -3.502351    9.878215

           Own    -7.965524   9.504754    -0.84   0.403    -26.71267    10.78162

  changeinsale     .0228219   .0522414     0.44   0.663    -.0802188    .1258627

           ICR     .0048276    .001073     4.50   0.000     .0027111     .006944

       Gearing     .1713222   .1185603     1.45   0.150    -.0625257      .40517

Profitofmargin     .0126612   .0132475     0.96   0.340    -.0134682    .0387906

     Liquidity    -.0124138   .0070376    -1.76   0.079    -.0262947    .0014671

                                                                                

           ROE        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                

       Total    750177.771   199  3769.73754           Root MSE      =  56.363

                                                       Adj R-squared =  0.1573

    Residual    609941.944   192  3176.78096           R-squared     =  0.1869

       Model    140235.827     7  20033.6896           Prob > F      =  0.0000

                                                       F(  7,   192) =    6.31

      Source         SS       df       MS              Number of obs =     200

. reg ROE Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare
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Generalized Least Square for ROE 

 

 
 

. 

                                                                                

         _cons     3.889168   1.130095     3.44   0.001     1.674222    6.104114

   marketshare     -.196339   .4481764    -0.44   0.661    -1.074749    .6820706

           Own    -2.110585   1.255855    -1.68   0.093    -4.572016    .3508466

  changeinsale     .0061622   .0069026     0.89   0.372    -.0073667    .0196911

           ICR     .0018457   .0001418    13.02   0.000     .0015679    .0021236

       Gearing    -.0086481   .0156653    -0.55   0.581    -.0393514    .0220553

Profitofmargin     .0075209   .0017504     4.30   0.000     .0040902    .0109516

     Liquidity    -.0010102   .0009299    -1.09   0.277    -.0028327    .0008123

                                                                                

           ROA        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                

Log likelihood             =  -685.355          Prob > chi2        =    0.0000

                                                Wald chi2(7)       =    351.79

Estimated coefficients     =         8          Time periods       =        40

Estimated autocorrelations =         0          Number of groups   =         5

Estimated covariances      =         1          Number of obs      =       200

Correlation:   no autocorrelation

Panels:        homoskedastic

Coefficients:  generalized least squares

Cross-sectional time-series FGLS regression

. xtgls ROA Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare

. 

                                                                                

         _cons     12.97113   8.380153     1.55   0.122    -3.453669    29.39593

   marketshare     3.187932   3.323425     0.96   0.337    -3.325861    9.701725

           Own    -7.965524   9.312719    -0.86   0.392    -26.21812    10.28707

  changeinsale     .0228219   .0511859     0.45   0.656    -.0775006    .1231445

           ICR     .0048276   .0010514     4.59   0.000      .002767    .0068882

       Gearing     .1713222   .1161649     1.47   0.140    -.0563568    .3990011

Profitofmargin     .0126612   .0129799     0.98   0.329    -.0127789    .0381013

     Liquidity    -.0124138   .0068954    -1.80   0.072    -.0259285    .0011009

                                                                                

           ROE        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                

Log likelihood             = -1086.068          Prob > chi2        =    0.0000

                                                Wald chi2(7)       =     45.98

Estimated coefficients     =         8          Time periods       =        40

Estimated autocorrelations =         0          Number of groups   =         5

Estimated covariances      =         1          Number of obs      =       200

Correlation:   no autocorrelation

Panels:        homoskedastic

Coefficients:  generalized least squares

Cross-sectional time-series FGLS regression

. xtgls ROE Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare
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Perform the FGLS for both Model 

 

Feasible Generalized Least Square for ROA 

 

Feasible Generalized Least Square for ROE 

 

 
Now checking for SE robustness from the above results FOR both Models and then decide 

which model is the best. You can do this by 

. 

                                                                                

         _cons     3.875652   1.121245     3.46   0.001     1.678052    6.073251

   marketshare    -.1934044   .4482113    -0.43   0.666    -1.071882    .6850737

           Own    -2.080175    1.24871    -1.67   0.096    -4.527601    .3672503

  changeinsale     .0060894   .0068829     0.88   0.376    -.0074007    .0195796

           ICR     .0018478   .0001416    13.05   0.000     .0015703    .0021254

       Gearing     -.008741    .015653    -0.56   0.577    -.0394202    .0219383

Profitofmargin     .0074978   .0017486     4.29   0.000     .0040706     .010925

     Liquidity    -.0010139   .0009282    -1.09   0.275    -.0028331    .0008054

                                                                                

           ROA        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                

                                                Prob > chi2        =    0.0000

                                                Wald chi2(7)       =    352.79

Estimated coefficients     =         8          Time periods       =        40

Estimated autocorrelations =         1          Number of groups   =         5

Estimated covariances      =         1          Number of obs      =       200

Correlation:   common AR(1) coefficient for all panels  (-0.0139)

Panels:        homoskedastic

Coefficients:  generalized least squares

Cross-sectional time-series FGLS regression

Iteration 1: tolerance = 0

. xtgls ROA Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare, panels(iid) corr(ar1) igls

. 

                                                                                

         _cons      14.1638   8.684488     1.63   0.103    -2.857483    31.18509

   marketshare     2.972893   3.291486     0.90   0.366    -3.478301    9.424087

           Own    -10.07637   9.523016    -1.06   0.290    -28.74114    8.588394

  changeinsale     .0269788   .0514997     0.52   0.600    -.0739588    .1279164

           ICR      .004786   .0010512     4.55   0.000     .0027257    .0068463

       Gearing     .1746352   .1155737     1.51   0.131    -.0518851    .4011554

Profitofmargin     .0128624   .0129341     0.99   0.320    -.0124879    .0382127

     Liquidity    -.0118013   .0068982    -1.71   0.087    -.0253215    .0017189

                                                                                

           ROE        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                                

                                                Prob > chi2        =    0.0000

                                                Wald chi2(7)       =     45.84

Estimated coefficients     =         8          Time periods       =        40

Estimated autocorrelations =         1          Number of groups   =         5

Estimated covariances      =         1          Number of obs      =       200

Correlation:   common AR(1) coefficient for all panels  (0.0751)

Panels:        homoskedastic

Coefficients:  generalized least squares

Cross-sectional time-series FGLS regression

Iteration 1: tolerance = 0

. xtgls ROE Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare, panels(iid) corr(ar1) igls
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(1) SE Robustness for ROA  

 
 (2) SE Robustness for ROE 

 

 
 

-Check for AIC for ROA and ROE? 

AIC for ROA 

. 

                                                                                

         _cons     3.889168   .9546812     4.07   0.000     2.006159    5.772178

   marketshare     -.196339   .1764939    -1.11   0.267     -.544455     .151777

           Own    -2.110585   1.166235    -1.81   0.072    -4.410863     .189694

  changeinsale     .0061622   .0055488     1.11   0.268    -.0047823    .0171066

           ICR     .0018457   .0003021     6.11   0.000     .0012499    .0024416

       Gearing    -.0086481    .003912    -2.21   0.028     -.016364   -.0009321

Profitofmargin     .0075209   .0015858     4.74   0.000     .0043931    .0106487

     Liquidity    -.0010102   .0007841    -1.29   0.199    -.0025568    .0005364

                                                                                

           ROA        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                               Robust

                                                                                

                                                       Root MSE      =  7.6008

                                                       R-squared     =  0.6375

                                                       Prob > F      =  0.0000

                                                       F(  7,   192) =   14.55

Linear regression                                      Number of obs =     200

. regress ROA Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare, vce(robust)

. 

                                                                                

         _cons     12.97113   3.230937     4.01   0.000     6.598439    19.34382

   marketshare     3.187932   2.396642     1.33   0.185    -1.539195     7.91506

           Own    -7.965524   5.623087    -1.42   0.158    -19.05648    3.125433

  changeinsale     .0228219   .0207488     1.10   0.273     -.018103    .0637469

           ICR     .0048276   .0018058     2.67   0.008     .0012657    .0083894

       Gearing     .1713222   .1681006     1.02   0.309    -.1602389    .5028832

Profitofmargin     .0126612   .0089228     1.42   0.158     -.004938    .0302604

     Liquidity    -.0124138    .008469    -1.47   0.144     -.029118    .0042904

                                                                                

           ROE        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                               Robust

                                                                                

                                                       Root MSE      =  56.363

                                                       R-squared     =  0.1869

                                                       Prob > F      =  0.0066

                                                       F(  7,   192) =    2.90

Linear regression                                      Number of obs =     200

. regress ROE Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare, vce(robust)
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AIC Value for the model is 1386.71, AIC are derived on the principles of Information and 

AIC value is lesser than BIC value which indicate better and more parsimonious fit of model 

for ROA. 

 

 

 

 

 

 

AIC for ROE 

. 

               Note:  N=Obs used in calculating BIC; see [R] BIC note

                                                                             

           .      200   -786.8393    -685.355      8      1386.71    1413.097

                                                                             

       Model      Obs    ll(null)   ll(model)     df          AIC         BIC

                                                                             

Akaike's information criterion and Bayesian information criterion

. estat ic

                                                                                

         _cons     3.889168   1.153399     3.37   0.001     1.614209    6.164128

   marketshare     -.196339   .4574181    -0.43   0.668    -1.098549    .7058709

           Own    -2.110585   1.281752    -1.65   0.101    -4.638708    .4175385

  changeinsale     .0061622    .007045     0.87   0.383    -.0077332    .0200576

           ICR     .0018457   .0001447    12.76   0.000     .0015603    .0021311

       Gearing    -.0086481   .0159883    -0.54   0.589    -.0401833    .0228872

Profitofmargin     .0075209   .0017865     4.21   0.000     .0039973    .0110445

     Liquidity    -.0010102    .000949    -1.06   0.288    -.0028821    .0008617

                                                                                

           ROA        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                

       Total    30602.3884   199  153.780846           Root MSE      =  7.6008

                                                       Adj R-squared =  0.6243

    Residual    11092.1243   192  57.7714805           R-squared     =  0.6375

       Model    19510.2641     7  2787.18059           Prob > F      =  0.0000

                                                       F(  7,   192) =   48.24

      Source         SS       df       MS              Number of obs =     200

. regress ROA Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare
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AIC Value for the model is 2188.136, AIC are derived on the principles of Information and 

AIC value is lesser than BIC value which indicate better and more parsimonious fit of model 

for ROE. 

 

               Note:  N=Obs used in calculating BIC; see [R] BIC note

                                                                             

           .      200   -1106.763   -1086.068      8     2188.136    2214.522

                                                                             

       Model      Obs    ll(null)   ll(model)     df          AIC         BIC

                                                                             

Akaike's information criterion and Bayesian information criterion

. estat ic

                                                                                

         _cons     12.97113   8.552957     1.52   0.131    -3.898695    29.84095

   marketshare     3.187932   3.391956     0.94   0.348    -3.502351    9.878215

           Own    -7.965524   9.504754    -0.84   0.403    -26.71267    10.78162

  changeinsale     .0228219   .0522414     0.44   0.663    -.0802188    .1258627

           ICR     .0048276    .001073     4.50   0.000     .0027111     .006944

       Gearing     .1713222   .1185603     1.45   0.150    -.0625257      .40517

Profitofmargin     .0126612   .0132475     0.96   0.340    -.0134682    .0387906

     Liquidity    -.0124138   .0070376    -1.76   0.079    -.0262947    .0014671

                                                                                

           ROE        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                

       Total    750177.771   199  3769.73754           Root MSE      =  56.363

                                                       Adj R-squared =  0.1573

    Residual    609941.944   192  3176.78096           R-squared     =  0.1869

       Model    140235.827     7  20033.6896           Prob > F      =  0.0000

                                                       F(  7,   192) =    6.31

      Source         SS       df       MS              Number of obs =     200

. regress ROE Liquidity Profitofmargin Gearing ICR changeinsale Own marketshare


