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ABSTRACT 

This study assessed the influence of market risk on the profitability of microfinance 

institutions (MFIs) in Tanzania. Market risk is divided into interest rate risk and 

foreign exchange rate risk whose indicators were net interest margin and foreign 

exchange gains or losses respectively while having GDP, inflation and money supply 

as control variables. Profitability of microfinance institutions was measured by 

ROAA. The study analyzed the long run relationship between interest rate, foreign 

exchange rate and profitability of MFIs as well as the effect of interest rate risk and 

foreign exchange exposure on profitability of MFIs. The theory applied in the study 

was Capital Asset Pricing Model. The study employed quantitative research approach 

and time series research design. Secondary data was used in the course of this study, 

which was generated from the quarterly audited financial statements of FINCA 

microfinance bank from 2010 to 2020. In analysis of data, the study employed 

descriptive statistics, pairwise correlation matrix, and unit root test based on 

Augmented Dickey Fuller (ADF) test and Phillips Perron (PP) test. The study also 

used Johansen test for co-integration to test for long run relationship. Autoregressive 

Distributed Lag (ARDL) model and Error Correction Model (ECM) were used to 

determine both the short run and long run effect of interest rate and foreign exchange 

rate on profitability respectively. A diagnostic check was also carried out through 

Breusch-Godfrey test also known as Lagrange Multiplier (LM) test to test for 

autocorrelation, Jarque Bera (JB) test to test for normality and Breusch Pagan test to 

test for homoscedasticity. The results of co-integration test indicated that there is no 

long run relationship between interest rate, foreign exchange rate and profitability. 

Also the findings on the influence of change of interest rate on the profitability of 

microfinance institutions indicated that there is a statistically significant positive short 

run effect between interest rate, lag of GDP and profitability. Lastly foreign exchange 

risk has a negative significant association with profitability in the long run while it has 

no statistically significant influence on profitability in the short run. Macroeconomic 

variables don’t have any significant influence on the profitability of microfinance 

institutions both in the short run and in the long run. It is recommended that the 

microfinance institutions in Tanzania especially the locally owned need to find ways 

to mitigate the effect caused by market risk factors on their profits including the use of 

financial derivatives and asset securitization. 
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CHAPTER ONE  

INTRODUCTION 

1.1 Background of the Study 

According to the Bank of Tanzania (2020) Microfinance Institutions (MFIs) offer 

banking services to people of low living standard and who have no access to formal 

financial services. Therefore commercial banks and MFIs are similar as they all offer 

financial services, though they differ in terms of the nature of customers served as well 

as nature of products offered (Hermes et al., 2011). For instance MFIs offer 

microcredit, non-collateral loans and low amount of savings, unlike commercial banks 

which offers loans based on collateral, higher amount of savings and higher cost of 

capital (Hays et al., 2009). In the recent decades there has been a great transformation 

in the microfinance industry where by a  significant number of Non-Government 

Organizations (NGOs) have transformed themselves into profit oriented financial 

institutions, some are transformed fully into banks and some into non-bank financial 

institutions (NBFIs) (Kablan, 2012). Commercial banks have also engaged in 

microfinance as part of their business portfolio for example CRDB, NMB and Akiba 

Commercial Bank (Kablan, 2012). Having transformed into profit oriented 

institutions, MFIs in Tanzania and other developing countries has been noticed to have 

problems with profitability and low growth rates (Kipesha, 2013).   

The banking sector is a key driver of the economy worldwide, it encourages economic 

stability as well as the sustainable growth of the economy (Betz et al., 2013; 

Kipchirichir, 2011). It is therefore correct to say that, the banking sector is the 

backbone of a country’s economy. A bank is a financial institution that acts as an 

intermediary between the people who have neither willingness nor the ability to invest 

(depositors) and those individuals who are willing and able to invest strategically with 

the aim of achieving returns from their investment (borrowers) (Betz et al., 2013; 

Kamau, 2009). The bank generates much of its profit from the returns gained from 

loans disbursed as well as commissions from financial transactions (Hays et al., 2009).  

The rising importance of the banking industry in the stability and sustainable growth 

of the economy has led to the increase of focus of scholars and investors on 

profitability of participants in the banking industry (Hays et al., 2009). Also the need 

of investors to make informed decisions regarding the appropriate areas to invest their 
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money, increased the arousing need of measurement of profitability of financial 

institutions worldwide (Duttweiler, 2009). By assessment of profitability of financial 

institutions, information on the current status of the economy is provided and accurate 

forecasts of the economic situation are made over time (Hays et al., 2009). 

Due to the high need of measuring the profitability of financial institutions, a rating 

system was developed. This rating system is known as CAMEL rating system which 

was introduced back in 1979 by United States of America regulators. The CAMEL 

rating represented five parameters which are Capital adequacy, Asset quality, 

Management quality, Earnings and Liquidity (Betz et al., 2013). In 1996 a new 

parameter was added on the existing CAMEL rating which was Sensitivity to market 

risk, making it to become CAMELS analysis (Betz et al., 2013). 

To date the CAMELS analysis is used to measure the profitability of financial 

institutions and to assess the credit worthiness of these institutions (Maryam, 2017). 

The financial institutions are rated at the range of 1-5 whereas 1 is the top rate and 5 

is a poor rate. Institutions rated at a high rate prove to have good performance in the 

market and high chance of generating capital through issuing of shares (Rostami, 

2015). The ones rated poorly prove to have low performance and less likely to raise 

equity through issuing of shares. This quenched the thirst of investors and other 

stakeholders to gain the ability to make informed decisions based on the information 

available, and therefore reduce the associated risk in their investments and having 

greater chances of generating returns (Rostami, 2015).  

Studies have been conducted on the measurement of profitability of financial 

institutions based on CAMELS analysis such as Betz et al. (2013), Maryam (2017) 

and Rostami (2015). However, the studies laid minimal focus on market risk and in 

some cases even exclude it in the analysis that generated composite results of the rating 

model (Betz et al., 2013). The main reason as to why many researchers did not put 

much focus on market risk as one of the variables is because CAMEL rating has more 

correlation with an internal assessment of the bank’s management strategies on 

profitability while sensitivity to market risk portrays the influence of external market 

factors (Betz et al., 2013). Therefore majority of the studies assessed the profitability 
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of a financial institution based on internal operations and strategies without 

considering the effect of the external market environment on profitability. 

In the recent decades the banking industry has witnessed significant changes in the 

market (Muriithi, 2016). The changes being attributed by the advancement of 

technology (ATMs, mobile banking, internet banking and agent banking), changes in 

the government regulations and policies that affect the banking industry positively or 

negatively, the increased customer awareness of what to expect from banking services 

and lastly the significant economic changes (GDP, unemployment rate and inflation 

rate) in various countries across the globe (Muriithi, 2016). 

These changes in the external environment factors affect the operations and 

profitability of financial institutions (Eknici, 2016), which arose the need of 

researchers and investors to analyze the influence of market risk as a great indicator of 

the vulnerability of a financial institution to the external environment (Muriithi, 2016). 

This led the measure of the influence of three components of market risk which are 

interest rate, equity price and foreign exchange rate on profitability of financial 

institutions, together with determining the corresponding magnitude of the influence 

of each variable on profitability (Muriithi, 2016).  

According to Kipesha (2013) MFIs in Tanzania are experiencing low profitability on 

average inspite of having good management teams and staff as well as control systems, 

due to the influence of factors from the external environment in which they operate 

(Bennet et al., 2012). Market risk factors are used as a great measure of the 

vulnerability of financial institutions to the external environment (Bennet et al., 2012; 

Muriu, 2011). It is important for MFIs be aware of how sensitive their profitability is 

towards the external market risk factors so as to be able to formulate strategies that 

will help to reduce their vulnerability to the external environment and achieve stable 

profits (Wolzala, 1995). In addition market risk factors indicate to the investors and 

other stakeholders the stability of the financial institutions to the external environment 

(Muriu, 2011). Low sensitivity to market risk factors helps to attract investors and 

increase credit worthiness of the MFI, thus increasing the chances for high profitability 

(Kipesha, 2013).   
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Initiatives have been taken to carryout research on the influence of market risk on 

profitability of financial institutions (Eknici, 2016; Muriithi, 2016; Namasake, 2015). 

But inspite of the initiatives taken much of the studies conducted tend to refer 

commercial banks as a case study leaving no much information on the influence of 

market risk on profitability of other types of financial institutions like MFIs. This study 

entails to address that by analyzing the influence of market risk on profitability of 

MFIs in Tanzania.  

Macroeconomic variables are also part of the external market environment in which a 

financial institution such as MFI operates in (Jordan, 2008). According to Jordan 

(2008) the macroeconomic variables such as GDP, inflation and money supply have 

strong influence to the profitability of MFIs. While according to Muriu (2011) the 

macroeconomic variables (GDP, inflation and money supply) have insignificant 

relationship with the profitability of MFIs. However in the course of this study the 

macroeconomic variables have to be controlled in order to attain a more clear 

relationship between the market risk factors and the profitability of MFIs. 

In addition, according to Sandrine (2007) for different economies and different types 

of financial institutions the degree of risk and returns are not the same. Therefore much 

is yet to be cultivated on the varying degree of risk when it comes to different types of 

financial institutions such as MFIs.  

1.2 Statement of the Problem 

Having evolved from non-profit non-government organizations to profit oriented 

institutions, MFIs have become more concerned with profitability (Muriu, 2011). 

According to Kipesha (2013) MFIs in Tanzania are experiencing low profitability on 

average inspite of having good management teams and staff as well as control systems, 

due to the influence of factors from the external environment in which they operate 

(Bennet et al., 2012). Since market risk factors, being among the external 

environmental factors, have been used as a measure of the vulnerability of financial 

institutions to the external environment (Bennet et al., 2012; Muriu, 2011), it is 

important for MFIs to know the effect of market risk so as to be able to formulate 

strategies that will help to reduce their vulnerability to the external environment. In 

addition market risk factors indicate to the investors and other stakeholders the stability 
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of the financial institutions to the external environment (Muriu, 2011). Low sensitivity 

to market risk factors helps to attract investors and increase credit worthiness of the 

MFI, thus increasing the chances for high profitability (Kipesha, 2013).   

Previous studies have been conducted on the influence of market risk on profitability 

of commercial banks (Ekinci, 2016; Koch and MacDonald, 2014; Muriithi, 2016; 

Namasake, 2015). However, the effect of market risk factors on profitability of MFIs 

has received little attention (Bennet et al., 2012). Given the distinctive nature of MFIs 

compared to commercial banks there is need to investigate the effect of market risk 

factors on profitability of MFIs.  

In addition previous studies conducted with respect to commercial banks (Ekinci, 

2016; Muriithi, 2016; Namasake, 2015) failed to control the effect of macroeconomic 

variables such as GDP, inflation and money supply, this study intends to overcome 

this problem. Macroeconomic variables as part of the external market environment 

(Oluyombo and Olabisi, 2008) also influence the profitability of MFIs, this is justified 

by Jordan (2008) and Muriu (2011) whose studies indicated that macroeconomic 

variables such as inflation, GDP and money supply which are also part of the external 

market environment have influence on the profit generated by MFIs. 

According to Sandrine (2007) MFIs do not experience the same degree of risk and 

returns as other types of financial institutions. In different economies financial 

institutions tend to react differently towards market risk factors (Sandrine, 2007). 

Therefore, distinctive reaction of profitability of MFIs towards market risk factors is 

anticipated. Lack of empirical evidence leads to the management, investors, funders 

and other stakeholders to have less information on the current status of an MFI and its 

vulnerability to the changing market risk factors, which makes the MFIs to be reactive 

rather than proactive to the changing market risk factors (Gietzen, 2017). This study 

aims to address this concern by conducting a critical analysis on the influence of 

market risk on profitability of MFIs in Tanzania, while controlling the effect of 

macroeconomic variables (GDP, inflation and money supply). 
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1.3 Objectives of the Study 

1.3.1 General objective 

The general objective of the study is to analyze the influence of market risk on 

profitability of MFIs in Tanzania. 

1.3.2 Specific objectives of the study. 

i. To analyze the long run relationship between interest rate, foreign exchange 

rate and profitability of MFIs in Tanzania.  

ii. To analyze the effect of changes of interest rate on profitability of MFIs in 

Tanzania. 

iii. To measure the effect of changes of foreign exchange rate on profitability of 

MFIs in Tanzania. 

1.4 Research Hypothesis 

Ho: Interest rate and foreign exchange rate have no long run relationship with the 

profitability of MFIs. 

H1: Interest rate and foreign exchange rate have long run relationship with the 

profitability of MFIs. 

Ho: Changes in interest rate has no statistically significant effect on profitability of 

MFIs. 

H1: Changes in interest rate has statistically significant effect on profitability of MFIs. 

Ho: Changes in foreign exchange rate has no statistically significant effect on 

profitability of MFIs. 

H1: Changes in foreign exchange rate has statistically significant effect on profitability 

of MFIs. 

1.5 Significance of the Study 

The study to be conducted aims at contributing to the empirical gap available on the 

influence of market risk (interest rate, and foreign exchange rate) on the profitability 

of MFIs in Tanzania. In the course of this study more accurate results on the effect 

market risk factors on profitability of MFIs are achieved due to the control of other 
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variables in the external market environment that are perceived to also have influence 

on the profitability of MFIs and were not controlled in the previous studies (Jordan, 

2008; Muriu, 2011). 

The study provides detailed information on the sensitivity of MFIs profitability to the 

market risk factors given their unique nature of business operations compared to 

commercial banks. The research intends to provide knowledge to MFIs on avoiding 

the exposure to market risk factors through use of proper practices and policies during 

operations.  

The study also provides current insight to the regulatory authority that is the Bank of 

Tanzania on the operations of MFIs and the degree of influence of market risk factors 

on the profitability of MFIs. Through this information the Bank of Tanzania could 

oversee the appropriate way to regulate these MFIs and maintain a good environment 

that ensures their profit generation and their existence in the long run for the benefit of 

the economy. The study also provides information that enables investors, funders and 

customers to have detailed information on the current status of a given MFI and the 

extent to which the institution is affected by market risk factors, that is foreign 

exchange rate and interest rate. The essence of having detailed information is to enable 

detailed decision making by the customers, investors and funders. 

To the management, this study enables managers of MFIs in Tanzania to gain 

experience on the market risk factors and how they uniquely affect the ability of their 

institutions to generate profit over time. Thereafter developing the knowledge basis 

upon which the management can use to formulate strategies on how to minimize the 

threat of market risk factors and increase profitability.  

1.6 Organization of the study 

This study is organized in the following way. Chapter one presents introduction of the 

study which includes background of the study, overview of microfinance, history of 

microfinance, MFIs in Tanzania, statement of the problem, significance of the study, 

objectives of the study and research hypothesis. Chapter two presents literature review 

includes comprises of overview of microfinance, history of microfinance, current 

challenges in microfinance, government involvement in microfinance, MFIs in 
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Tanzania, microfinance act in Tanzania, definition of key concepts, theoretical 

literature review, empirical literature review, conceptual framework and 

operationalization of variables.  

Chapter three presents methodology which includes, research design, research 

approach, sources of data and data collection techniques, data analysis and 

interpretation methods which is divided into two that is preliminary analysis and main 

analysis, validity of the study and reliability of data. Chapter four presents findings 

and discussion organized in two aspects which are, preliminary results obtained that 

cut across all objectives and the main results based on each objective. Chapter five 

comprises of includes summary of findings as per objective, conclusion and 

recommendations, limitations of the study and recommendations for further studies.   
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CHAPTER TWO  

LITERATURE REVIEW 

2.1 Introduction 

This chapter comprises of explanation of the key concepts involved in the research, 

the theoretical framework as well as empirical review which consists of previous 

findings obtained in the field relative to this study. The essence behind is to provide a 

basis of knowledge upon which the research will be carried out. It is from this chapter 

that one can obtain clear insight of what is known or general facts and understand what 

this study aims to contribute. This chapter comprises of overview of microfinance, 

history of microfinance, current challenges in microfinance, government involvement 

in microfinance, MFIs in Tanzania, microfinance act in Tanzania, definition of key 

concepts, theoretical literature review, empirical literature review, conceptual 

framework and operationalization of variables.  

2.2 Overview of Microfinance 

According to Otero and Rhyne (1994) Microfinance refers to the provision of financial 

services to the people who do not have the potential to be served by conventional 

banks. These financial services range from credit, deposits, payment systems, cash 

transfers and insurance services (Rhyne, 2002). MFIs are the providers of the 

microfinance services, with the main aim of bringing financial services within the 

access of people of low class (Robinson, 2001). Example of MFIs in the world are 

ACCION international, opportunity international, Grameen bank and FINCA 

microfinance bank. The poor people served by these MFIs have a hard time to access 

financial services from commercial banks due to their lack of resources or assets and 

therefore being termed as risky customers (Microfinance Africa, 2010). In order to 

access a loan from commercial banks collateral will be required as an assurance of the 

repayment of that loan (Rosenberg, 2002). 

MFIs are able to extend financial services even further and offer non-collateral loans 

to the low income people (Robinson, 2001). Loans are offered in basic two approaches 

which are individual lending approach and group lending approach (Microfinance 

Africa, 2010). In individual lending an individual is given access to secure a loan 

within a given range personally, where as in group lending a loan is secured in groups 

(Zeller and Meyer, 2002). In most cases the groups range from three to five people 
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(Robinson, 2001). However it is essential to note that inspite of the poor people not 

having access to formal financial services, it does not necessarily mean that they have 

no access to financial services at all (Collins et al., 2009). Poor people use informal 

financial services in most cases provided by the informal financial service providers 

(Collins et al., 2009). These informal financial service providers are the ones that are 

not formally registered to offer financial services. They include money lenders, deposit 

collectors, pawn shops, friends and family (Collins et al. 2009). The drawbacks of 

informal financial service providers is their ability to charge interest rate beyond the 

acceptable range and in some cases the borrower generates twice the loan as returns 

(Collins et al. 2009). This is exploitative in nature and in most cases leaves the 

borrower in a worse situation than before the access of that loan. 

MFIs are distinctive from commercial banks due to its joint liability approach or group 

lending, dynamic incentives that cause the increase of loans size overtime, regular 

repayment schedules which help to increase the rate of loan recovery and alternative 

collateral through forced savings (Gine, 2003). For instance joint liability helps to 

overcome the problem of disbursing loans to customers with high default rate (credit 

risk) (Gallardo, 2001). Joint liability also enables borrowers to monitor each other and 

ensuring borrowers integrity incase of default (Congo, 2002). These alternatives to 

collateral used by MFIs are much important to borrowers with no assets to engage as 

collateral to lenders. 

In the past decades microfinance was performed by non-government organizations 

(NGOs) who received funds from donors and disbursed them to their clients in form 

of loans however in the modern economy the NGOs have evolved from non-profit to 

profit oriented financial institutions (Gertler et. al. 2003). The range of services offered 

has also increased from microcredit to money transfer, payment systems and insurance 

(Gine, 2003). In most cases the government also plays a great role in microfinance 

including setting of policies governing the microfinance industry, providing grants to 

the MFIs and providing credit directly to the poor people (Godquin, 2004). 

Cooperatives, credit unions, self-help groups (SHGs) and commercial banks are other 

major participants in microfinance (Gallardo, 2003). According to the Consultative 

Group to Aid the Poorest CGAP (2003b) microfinance is an effective and reliable 

means of poverty eradication in the world. Microfinance improves the lives of people 
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of low class or low living standard through increasing the income of households and 

savings rates (CGAP, 2003b). 

According to CGAP (2003a) the following are the key principles of microfinance, the 

poor need a variety of financial services and not just loans, microfinance is a more 

reliable approach to reduce poverty, microfinance is a financial system intended to 

help the poor, financial sustainability of the MFI is important to ensure continual 

existence of the MFI, microcredit is not always the answer therefore non-financial 

services like training and improvement of infrastructure can help to reduce poverty, 

fixed interest rates can affect the sustainability of MFIs and access of financial services 

to poor people, the government acts as an enabler and not the provider of the financial 

services and lastly donor funds are to be used to supplement rather than compete 

private share capital. 

2.3 History of Microfinance  

Microfinance took effect in the 1970s but its history can be traced even far beyond. 

The history of microfinance can be mapped out from the mid-1800s when a theorist 

named Lysander Spooner wrote about the benefits of micro credit to small and medium 

enterprises as a step towards the alleviation of poverty (Forster et al., 2017). The 

concept had a great influence in the period after the Second World War with the 

marshall plan (Lüitzenkirchen and Weistroffer, 2012).  The method of providing loans 

to people of low living standard has existed in various forms for centuries. For instance 

the Mounts of Piety programme in the 15th century formed by the Franciscan monks 

in Europe with the aim of providing financial assistance to people of low living 

standard and enable them to have significant contribution to their community (Gine, 

2003). In 1879 the first savings and loan cooperative opened in German, it aimed at 

serving the working population through providing them with access to loans (Gertler 

et al., 2003). This principle continued to exist in Europe throughout the 20th Century.  

In 1961 a community development programme named Accion international was 

launched in Venezuela. This organization is considered to be one of the leading 

organization in the world in promoting financial inclusion, and having positive impact 

to the lives of many people (CGAP, 1998, 2001). The organization initially engaged 

itself in building schools and water systems and later on in 1973 decided to engage in 
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microcredit (Microfinance Africa, 2010). In 1971 a non-profit organization named 

Opportunity International was introduced with the aim of alleviating poverty through 

creation of jobs and micro entrepreneurs. The organization initially began its 

operations in Indonesia and Colombia and later in 1979 extended its operations across 

south East Asia and South America. 

However, these mechanisms of financial inclusion proved to be insufficient while 

originating from the “third world” in 1970 (Fernando, 2003). Thereafter a new 

financial inclusion mechanism which is still applied in modern day microfinance 

emerged in Bangladesh, one of the world’s poorest countries in 1970s. The new model 

was developed by an economist professor known as Muhammad Yunus who saw that 

free trade failed to help his country from the damage of famine at the time (Yunus, 

2008). In addition aids and subsidies which are perceived to be means to reduce 

poverty, failed to achieve their intended purpose and the banks were not capable of 

serving the poor people (Yunus, 2008). 

In 1976 Prof. Muhammad Yunus developed the Grameen model which postulated that 

low income earners could still be served profitably and enable them to improve their 

standards of living (Yunus, 2008). This went hand in hand with the introduction of 

Grameen bank of Bangladesh. In the village of Jobra professor Muhammad Yunus 

then decide to play role in improving the living standard of poor people through 

providing of personal loans and group loans so as to help them start businesses (Yunus, 

2008).  The groups to which the loans were provided comprised of up to 42 women. 

The effort was successful as the female makers of bamboo stool used effectively the 

loan to increase their productivity and effectively repaying the loan borrowed. It was 

from this point where the basic principles of the modern day microfinance were 

established, these include eradicating poverty through microcredit and primarily 

serving women as target in poor countries (Yunus, 2008).  

The achievement made in Jobra could have remained an isolated incident, however 

Muhammad Yunus was determined to apply this initial experience elsewhere or in 

other settings. He decided to create his own program known as Grameen which offered 

small loans to people of low living standard with no need of collateral to access the 

loan (Klapper and Kraus, 2002). The Grameen system also led to the principle of joint 
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responsibility whereas when an individual in a group is provided with loan each 

member of the group to which the loan is provided should oversee the repayment of 

the loan when due so as to give the chance for other members of the group to access 

the loan (Meagher, 2002). This joint responsibility helped to reduce the control 

expenses and increase the rate of loan recovery. 

The Grameen program targeted women who were not included in the financial system, 

though it was a great risk to take the program eventually became successful (Yunus, 

2008). In 1983 the program was upgraded into a bank known as Grameen bank (Yunus, 

2008). The bank achieved remarkable growth over the years opening new branches 

and serving millions of people. Statistically it is estimated that Grameen bank has 

provided credit access to over seven million beneficiaries in Bangladesh, in which 97% 

of them are women (Yunus, 2008). To date the Grameen bank has disbursed loans of 

more than 6 billion dollars and its practices have provide a basis for the modern 

microfinance practices (Microfinance Africa, 2010). 

According to the World Bank, (2018) statistics, more than 16 million people are served 

by 7000 microfinance institutions across the globe. In 2005 the United Nations (UN) 

named the year 2005 as the year of micro credit which followed with the initiatives of 

attainment of set goals internationally (Lüitzenkirchen and Weistroffer, 2012). In 2006 

the founder of Grameen bank Prof. Muhammad Yunus was awarded a Nobel peace 

prize in appreciation of his great efforts towards improving the lives of people (Yunus, 

2008). To date MFIs and practices are gaining more coverage across the world and 

contributing to the macro economic growth of many counties (Microfinance Africa, 

2010). 

2.4 Current challenges in microfinance 

Inspite of the increase in number of MFIs still only a small portion of the entire 

population of people of low living standard has been reached, therefore a large 

population of poor people waits to be served by MFIs (World Bank, 2017). According 

to the World Bank (2020) there are approximately 10,000 MFIs in the world and the 

number of people served by these MFIs is approximately 140 million people, the 

population of people of low living standards worldwide is 9.2% of the world or 689 

million people, thus based on these statistics a large portion of the poor people in the 
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world still remains unserved by MFIs. The critical challenge is to make the MFIs more 

sustainable and reliable method to reduce poverty. 

To increase the growth MFIs need to increase the number of customers served, to 

increase the impact on the social well-being of the borrowers and having the ability to 

reach the poorest among the poor (Woller and Woodworth, 2001). The essence behind 

is to provide microfinance services not just to the moderate poor of which were the 

traditional target but also to the people under extreme poverty and increasing the range 

of services offered by the MFIs (Yaron et al., 1998). The possible way of MFIs 

achieving sustainable growth is by collecting deposits (CGAP, 2002a). Too much 

reliance on donor funds and government funds affects the sustainability of the MFIs 

and is unrealistic (CGAP, 2002b). The availability of subsidized funds reduces 

initiatives for MFIs to increase the scope and efficiency of their services. Both 

academicians and practitioners agree to the fact that a well regulated microfinance 

environment needs to be developed for the sustainability of MFIs and enabling the 

poor to access a wider range of financial services effectively (Marr and Tubaro, 2011). 

In the recent decades there has been a great transformation in the microfinance industry 

where by a  significant number of NGOs have transformed themselves into profit 

oriented financial institutions, some are transformed fully into banks and some into 

non-bank financial institutions (NBFIs) (Kresbach, 2003). Commercial banks have 

also engaged in microfinance as part of their business portfolio. However, majority of 

the MFIs are still dependent on donor and/or government funds (Morduch, 1999, 

2000). The MFIs that are established as NGOs have low financial leverage and use a 

small portion of their external funds in relation to the average amount of loans, this is 

due to the regulations that do not allow NGOs to collect deposits or obtain funds from 

commercial banks (Asian Development Bank, 2015). The transformation into formal, 

well regulated and deposit taking MFIs enables MFIs to have a wide range of sources 

of funds and therefore being in a position to offer a wider range of financial services 

and increase the number of customers (Ndiaye, 2005). 

According to Forster et al. (2017) banks were hesitant on engaging in microfinance 

due to various aspects including high costs of operation in micro lending compared to 

commercial lending, absence of credit scoring models and high risk associated with 
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non-collateral loans. In addition banks would be subjected to political risk and public 

relation risk incase they decide to charge interest rates high enough to cover the 

microfinance expenses. However, the increased participation of commercial banks in 

microfinance could be advantageous in many ways including helping to achieve 

economies of scale, good risk management expertise, physical infrastructure including 

branch networks and automatic teller machines, and good information, administrative 

and accounting systems (Muriithi, 2016). The collaboration between MFIs, banks and 

NGOs or self-help group (SHGs) may help in linking the current microcredit practices 

with sustainable and commercial prospects of microfinance. 

2.5 Government involvement in microfinance 

The government of Tanzania plays a great role in microfinance through providing 

grants to the NGOs and other MFIs, providing loans directly to the poor and setting 

policies and regulations to govern the providers of the microfinance services and avoid 

exploitation of its customers (Kipesha, 2013). Apart from microfinance the 

government of Tanzania also supports other financial institutions like agricultural 

banks and has public regulations in place requiring commercial banks to give out a 

portion of their credit to particular economic sectors (Tanzania Ministry of Finance 

and Planning, 2017). However too much engagement of the government in 

microfinance has some drawbacks including presence of politically motivated issued 

loans and low repayment rates (CGAP, 2002c). In addition government involvement 

could be a source of low engagement of the private sector in offering microfinance 

services, especially when the government program charges interest rate greater than 

the market interest rate making microfinance to be non-viable to the private service 

providers (Kaboski and Townsend, 2003). 

Economic activities in Tanzania are highly carried out by the informal sector like in 

other developing countries across the globe. The government of Tanzania has taken 

the initiative to register the MFIs in Tanzania as by 30th April 2021, this will help to 

eliminate problems encountered in microfinance industry due to unclear regulation and 

discretionary enforcement (Bank of Tanzania, 2021). Therefore MFIs are now under 

the supervision of the Bank of Tanzania as the regulatory authority and are liable to 

operate in accordance to the laws and regulations that govern the microfinance 

activities in Tanzania. 
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The placement of the MFIs under the supervision of Bank of Tanzania will also protect 

customers from deceptive and fraudulent activities. For instance in July 2011 Daily 

News accused MFIs in Tanzania for charging deceptive interest rate to borrowers. That 

is MFIs advertise very low interest rates of up to one or two percent monthly while in 

reality they are exploitative in nature with a very large interest rate charged annually. 

The assistant commissioner of the policy section in the ministry of finance and 

economic affairs responded to these accusations by mentioning the main causes being 

insufficient regulations by the time and low financial literacy. 

In addition microfinance industry is also prone to fraudster and money launderers, 

example in October 2018 the former managing directors of a collapsed MFI (PRIDE) 

was accused by Tanzania’s anti-corruption agency for allegedly swindling 1.8 billion 

TZS. Another loan officer from a different MFI was accused of forging the office 

documents and directing a huge sum of money from Higher Education Students Loans 

Board (HESLB) to his own bank account for personal use. 

2.6 Microfinance Institutions (MFIs) In Tanzania 

In Tanzania microfinance began in 1995 following the introduction of Non-

government organizations (NGOs) and Savings and credit cooperative organizations 

(SACCOS) (Bank of Tanzania, 2020). Like MFIs worldwide the microfinance service 

providers in Tanzania target the people with low income and less access to the formal 

financial services (Dieckmann, 2007). Many participants have engaged in 

microfinance market including some of the commercial banks. This proves the 

viability of the microfinance market, and therefore it’s possible to serve poor people 

profitably (Bank of Tanzania, 2020). The microfinance industry in Tanzania has a 

relative short period since its establishment and therefore much is yet to be 

accomplished and large number of people waiting to be served (Kipesha, 2013). 

According to the World Bank (2018) estimates less than 20% of Tanzania’s working 

population has access to formal financial services. This portrays large number of 

people left with limited access to formal financial services and a wide prospective 

market for the microfinance service providers.  

Since 2003 Tanzania’s microfinance market has undergone significant growth and 

changes. This is attributed by the increase in number of the participants or the 
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microfinance service providers in the industry as well as the increase in funds 

disbursed either directly to the poor people or indirectly through intermediary 

institutions (Bank of Tanzania, 2020). According to the Bank of Tanzania (2020) there 

are three main groups of MFIs in Tanzania which are non-government organizations 

(NGOs), banking institutions and cooperative based institutions. The non-government 

institutions are such as BRAC, FINCA, Small enterprise development agency (SEDA) 

and presidential trust fund (PTF). The banking institutions such as National 

Microfinance Bank (NMB), CRDB Bank and Akiba commercial bank also engage in 

offering microfinance services. Community banks are also participants in the 

microfinance market in Tanzania together with cooperative based institutions 

(SACCOS).  

According to the Bank of Tanzania (2018), there are approximately 100 MFIs in 

Tanzania, 88 of which are registered MFIs. Five institutions dominate the 

microfinance industry of Tanzania based on the number of borrowers and gross loan 

portfolio. These are BRAC followed by PRIDE, FINCA, National Microfinance Bank 

(NMB) and Akiba commercial bank (Bank of Tanzania, 2018). However PRIDE is out 

of the market since 2017. Other MFIs include Vision Fund Tanzania Microfinance 

Bank Limited, Presidential Trust Fund (PTF) and Yetu Microfinance Bank PLC. The 

following is the list of the major MFIs in Tanzania as per MF transparency report 2011. 
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Table 2. 1: List of the major MFIs in Tanzania  

Source: MF Transparency data 2011 

2.7 Microfinance Act in Tanzania 

According to the Parliament of the Republic of Tanzania, (2018) the microfinance act 

was enacted in December 2018 by the parliament of the United Republic of Tanzania, 

whose aim was to clarify the laws and regulations upon which the MFIs are governed 

and regulated. The act provides direction on licensing regulations and supervision of 

the microfinance industry in Tanzania. The National Microfinance Policy 2000 (NMP 

2000) was formulated as a means to achieve the agreement made between Ministry of 
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Planning and Finance and the Bank of Tanzania (BOT) to improve the microfinance 

industry in Tanzania through proper supervision (Kipesha, 2013). However, the policy 

failed upon implementation leading to the formulation of a revised version in 2018 

known as the Microfinance Act. The aim of NMP 2000 was to create a suitable 

environment for the growth and sustainability of the MFIs and ensuring the 

microfinance industry contributes in the reduction of poverty. 

Based on the Microfinance Act, 2018 MFIs are required to have a geographical 

location and a proper address which will be overseen and approved by the Bank of 

Tanzania. In case of failure to comply with the requirement the MFI will be subjected 

to penalties. The act classifies MFIs into four levels also known as tiers these tiers 

display the size, function and potential for growth of the MFI. The first tier consists of 

deposit collecting institutions for instance banks and microfinance banks, the second 

tier comprises of non-deposit taking institutions, the third tier comprises of SACCOS 

and the fourth tier comprises of community financial groups. In case a MFI intends to 

transform from one level or tier to the next the minimum amount of capital has to be 

met as well as other relevant requirements. The classification of the MFIs into four 

levels or tiers aims at enabling the regulation of MFIs based on their nature of 

operations and financial capabilities. 

The MFIs are also required to comply with the additional regulations such as the Anti-

money Laundering Act and preparing proper accounting reports while adhering to the 

international accounting reporting standards. However the accounts prepared need to 

be audited atleast once annually by a professional auditor and the institutions providing 

their financial statements to the Bank of Tanzania annually (Bank of Tanzania, 2020). 

2.8 Definition of Key Concepts 

2.8.1 Market Risk 

Market Risk is also known as systematic risk, it refers to the risk of the bank or 

company experiencing losses due to adverse changes in the financial market (Erasmus, 

2013). These changes affect the performance of institutions (Hagelin, 2004). Market 

risk is not subjected to a company or its respective industry but rather depends on the 

performance of the entire market (Erasmus, 2013), therefore it is vital for an investor 

to keep track of various macroeconomic variables associated with financial markets 



20 

such as Gross Domestic Product (GDP), inflation and money Supply (Erasmus, 2013). 

According to Koch and MacDonald (2014) market risk involves four factors which are 

interest rate risk, foreign exchange risk, equity price risk and commodity price risk. In 

the course of this study equity price was not among the variables of interest, since very 

little information is currently available on the capital structure, stock price and earning 

per share of microfinance institutions as majority are not public listed (Dar es Salaam 

Stock Exchange, 2019). Also commodity price was not considered since it is not 

applicable when it comes to banks and other financial institutions (Brown and De 

Haas, 2012). 

Market risk is financial in nature and therefore requires financial measures to be 

employed so as to attain the magnitude of effect of each aspect of market risk on a 

financial institution (Erasmus, 2013). For the case of this study financial measures will 

be applied to measure the influence of market risk on profitability of MFIs. External 

market risks are there in the environment in which a MFIs operates. In most cases the 

market risks are hard to control and therefore forcing the management to employ 

strategies to adopt with the situation or minimize the impact that could be caused by 

the effect of market risk (Brown and De Haas, 2012). 

2.8.1.1 Interest rate risk 

Interest rate risk occurs due to fluctuations of the interest rate charged on loans 

borrowed by MFIs (BCBS, 2008). The loans may be from other financial institutions 

such as commercial banks. Any sudden change in the interest rate due to various 

reasons such as change of macroeconomic conditions could result to the increase of 

cost of capital which in turn negatively affects the profit generated by MFIs (Erasmus, 

2013). Commercial banks could change the interest rate charged on a loan given to 

MFIs over time which may be due to change of the macroeconomic conditions 

(inflation, GDP and interest rate). One may argue that the MFI could also increase its 

interest rate but in practice that is not possible because interest rates do not vary until 

the agreements fall due and floating rate loans are quite unfamiliar in the country 

(BCBS, 2008). In addition it is very hard for the MFI to change its interest rates within 

one year especially on the existing loans but commercial banks can change its rates 

every six months and thus causing losses to MFIs (Erasmus, 2013).  



21 

2.8.1.2 Foreign exchange risk 

According to Koch and MacDonald (2014) Foreign exchange rate risk occurs when a 

MFI acquires debt in a foreign currency such as USD or Euros and thereafter disburse 

the money as loans in the local currency (Singh, 2013). Any fluctuations on either of 

the currency would affect the MFI financially (Koch and MacDonald, 2014). The 

increase of the foreign exchange rate of the foreign currency would result to the high 

increase of cost of debt and negatively affecting the amount of profit generated by MFI 

(Brown and De Haas, 2012). 

2.8.2 Profitability of microfinance institutions 

Profit refers to the amount of money attained after settling all expenses through the 

revenue generated (Nguyen, 2011). It is the difference between total revenue generated 

and total cost (Nguyen, 2011). The total cost include both fixed costs and variable 

costs (Duttweiler, 2009). However profitability refers to the ability of an organization 

to generate profit (Muriu, 2011). Profitability is important for a MFI as it gives 

assurance of continous returns as well as long run existence of the institution (Erasmus, 

2013). The profit potential of a MFI could also influence investors and donors to 

engage their funds on the operations of the MFI (Muriu, 2011). 

According to (Muriu, 2011) the profitability of MFIs can be measured through 

employment of various probability ratios such as return on equity (ROE), return on 

asset (ROA) or return on average asset (ROAA), return on capital employed, net profit 

margin and operating profit margin. These financial ratios help to determine the 

current status of a financial institutions and provide the basis upon which the 

performance of a MFI could be evaluated. 

2.8.2.1 Return on Average Asset (ROAA) 

ROAA is a financial ratio that is used to determine the generated profits by a business 

in relation to the amount of assets owned by that business (Ugur, 2006). This financial 

ratio was applied in this study as a financial measurement of the extent to which the 

market risk factors affect the profitability of MFIs. The value of net income generated 

and average assets of the MFI was obtained from the quarterly audited financial 

statements (Ugur, 2006). 



22 

The reason of employing ROAA as a profitability index in this study could be 

substantiated as follows. According to Kereta (2007), Muriu (2011) and Ugur (2006) 

ROAA is the most appropriate measure of the profitability of MFIs over all other 

profitability ratios, additionally suggesting ROAA being positive correlated with 

profitability. ROAA is considered more accurate over ROA because it takes note of 

the variations of total assets during the accounting period due to various reasons such 

as investors adding cash in the investment as well as borrowing or repayment of loans 

(Muriu, 2011). Therefore ROAA uses average assets as a means to smooth out the 

variations in assets during the accounting period, something that could not be done by 

ROA (Muriu, 2011). 

Return on Average Asset (ROAA) = Net income (after tax)  

                                                             Average Total Assets 

2.9 Theoretical Literature Review 

2.9.1 Capital Asset Pricing Model (CAPM) 

The Capital Asset Pricing Model is a theory that provides a knowledge base on the 

relationship between the expected return and the market risk or the risk associated with 

investment in a given security. This theory is best explained in three studies, the first 

was the study by Sharpe (1964) and later on improved by the other two studies by 

Linter (1965) and Black (1972). This theory postulates that the expected return is equal 

to risk free rate plus risk premium multiplied by the beta of a given security (Linter, 

1965). The model also measures sensitivity of assets towards the market risk (Black, 

1972). The market risk is also known as systematic risk (Black, 1972).  The systematic 

risk is the type of risk that is inherent in nature and affects the whole market (Black, 

1972). It not only affects a given investment but rather the overall market. This type 

of risk cannot be avoided in the market and it cannot be minimized through 

diversification, that’s why it is sometimes referred to as undiversifiable risk (Black, 

1972). 

According to Black (1972) investors could avoid this type of risk by ensuring their 

portfolio of investment constitutes different type of assets. For instance having cash, 

real estate and fixed return security (bonds) could prove advantageous to the investor 

during the occurrence of the effect caused by change in market risk factors (interest 
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rate, foreign exchange rate and equity price) as each investment could react differently, 

therefore neutralizing the associated risk in the market. This model is relevant to the 

study as it will help to ascertain the expected returns that are generated by MFIs in the 

market given a certain level of risk in the overall market.  

The CAPM basic assumptions include investors are risk averse, also investors focus 

on promoting the satisfaction of their wealth, investors choose investments based on 

risk and return associated, investors have related prospects, investors are well informed 

and there are no taxes as well as transaction costs (Sharpe, 1964). The limitations of 

the CAPM is that most of the assumptions are not realistic for instance investors do 

not diversify in a systematic manner (Fama and French, 2004). The CAPM is also 

criticized for basing on past data and not generating future predictions on the expected 

returns. The formula for CAPM is as follows Black (1972) 

Expected Return= Risk free rate + (Beta × Market Risk Premium)…………… (1a) 

Market Risk Premium= Expected return of the market- Risk free rate………… (1b) 

Ra= Rrf + (Ba × (Rm- Rrf) …………………………………………………….. (1c) 

Where Ra = Expected return on a security 

            Rrf = Risk free rate 

             Ba = Beta of the security 

            Rm = Expected return of the market 

2.9.2 Implication of the model to the study 

The CAPM provides the theoretical base necessary in conducting this study. That is it 

emphasize on the sensitivity of returns from the market risk factors. This theoretical 

base paves the way to formulation of conceptual framework and act as reference to 

which the influence of market risk on the profitability of microfinance institutions is 

being determined and measured. The beta in the CAPM indicates the degree of change 

in returns and profit due to changes of the market risk factors. The empirical results 

obtained from the study provide the beta in CAPM, thus enabling the evaluation of the 

relationship between expected returns and market risk of the MFIs. 
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2.9.3 Arbitrage pricing theory (APT) 

Arbitrage pricing theory (APT) is a multi-factor asset pricing model that assumes an 

asset's returns can be predicted using a linear relationship between the asset's expected 

return and a number of macroeconomic variables that capture systematic risk (Ross, 

1984). It is a useful tool for analyzing portfolios from the standpoint of value investing 

in order to identify securities that may be temporarily mispriced. Arbitrage pricing 

theory (APT) predicts asset returns by establishing a linear relationship between a set 

of external  business environment variables and asset expected returns that account for 

systematic risk (Ross, 1984). Black (1972) created the APT model, which extended 

the Capital Asset Pricing Model (CAPM). The APT model is a multi-factor model for 

determining stock market returns, whereas the CAPM model uses only one factor and 

as a result, many investors prefer to understand how these numerous external 

environment factors affect their returns. 

Black (1972) used APT to measure risk on asset return and discovered that external 

market environment measured by market risk factors has influence on profitability of 

financial institutions MFIs inclusive. This model assumes that changes in external 

environment factors can have an impact on profitability of financial institutions. APT 

demonstrates how various factors, including macroeconomic factors, can influence 

stock returns (Inflation rate, Industrial production, Gross Domestic Product, Exchange 

rate, Interest rate, board money and Gross National Product). This theory has a 

weakness in that it does not indicate or specify the key external environment factors 

that influence profitability of financial institutions thus, this study will fill the 

theoretical gap by contributing by identifying key macroeconomic indicators that 

influence the profitability of financial institutions. 

The reason of employing both CAPM and APT in the study is that, both theories 

attempt to explain the relationship between expected returns and market risk. CAPM 

uses only one risk factor in determining the expected return of an investment while 

APT uses multiple risk factors in determining the expected return of an investment, 

therefore APT supplements the knowledge base attained from CAPM. 
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2.10 Empirical Literature Review 

2.10.1 Influence of market risk on profitability 

According to the research conducted by Ekinci (2016) on the influence of credit and 

market risk (interest rate and foreign exchange rate) on profitability of commercial 

banks two general conclusions were generated. First is that credit risk has an inverse 

relationship with the bank’s ability to generate profit, foreign exchange rate has 

positive correlation with bank’s profitability and interest rate is has negligible effect 

on the profitability of banks. The study was conducted on the bank profitability with 

reference to the banking environment of Turkey. The study employed weekly data 

from 18/01/2002 to 30/10/2015 and autoregressive conditional heteroscedastic 

approach was applied. 

The study conducted by Namasake (2015) examined the effect of market risk on 

financial performance of commercial banks in Kenya for the period 2010-2015. The 

independent variables under market risk included interest rate, financial leverage and 

foreign exchange rate. Whereas the financial performance as a dependent variable was 

measured by ROE. The study used balance sheets and financial ratios of 43 registered 

commercial banks in Kenya. The generated results indicated that interest rate, financial 

leverage and foreign exchange rate have a negative and substantial correlation with 

bank profitability. 

Another study was also conducted by Muriithi (2016) in Kenya on the influence of 

market risk on profitability of commercial banks for the years 2010 to 2015. The 

parameters used to measure the effect of market risk were interest rate, foreign 

exchange rate and degree of financial leverage. However, financial performance of the 

bank was measured by one profitability ratio which is ROE. The study was also carried 

out with the case of 42 commercial banks in Kenya and data was generated from the 

annual audited financial reports. A pairwise correlation was carried out in the analysis 

of data and the findings indicated that financial leverage, interest rate and foreign 

exchange rate have negative and significant correlation with the bank’s profitability. 

From the finding commercial banks were advised to engage actively in derivative 

markets in attempt to reduce the risk of interest rate and foreign exchange rate 
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Foreign exchange rates adversely affect the income or profits generated by a company 

and therefore great attention is necessary to reduce the exposure of the company’s 

transaction to the volatile financial market. Gachua (2011) conducted a study on the 

influence of foreign exchange rate on a firm’s financial performance with reference to 

32 companies listed in the Nairobi Stock Exchange for the years 2001 to 2010. The 

data used in the study was generated from the income statements and balance sheets 

of the respective companies. The results generated indicated that foreign exchange rate 

gains and losses have the potential to affect the net income of the companies. 

Previous research has been conducted by Ngalawa and Ngare (2013) with the aim of 

analyzing the rate of exposure of commercial banks to interest rate risk. The study was 

carried out with reference of 10 listed commercial banks in Kenya from 2008-2012. 

The researchers came into conclusion that commercial banks in Kenya have a high 

exposure of interest rate risk.  

In addition, previous research has been conducted on the profitability of MFIs. The 

study carried out by Mairura and Okatch (2015) examined the issues affecting the 

ability of MFIs to generate profit. The study was conducted with reference to few 

selected MFIs in Nairobi, Kenya. The study was mainly qualitative based as 

respondents were provided with open ended questions. The results generated indicated 

that debt collection process affects the net income generated by microfinance 

institutions (MFIs) by 74% and the political or legal framework affecting the 

profitability of microfinance institutions (MFIs) by 70%. 

A study conducted by Gietzen (2017) addressed the exposure of MFIs to financial risk. 

Gietzen (2017) aimed to measure the extent to which MFIs are exposed to three 

components of financial risk which are liquidity risk, interest rate risk and foreign 

exchange rate risk. The sample under study was 309 largest MFIs worldwide. The 

researcher employed manually collected data from financial reports of those MFIs. 

From the study it came to be known that the microfinance sector is subjected to low 

liquidity risk and foreign exchange rate but high interest rate. The researcher also 

associated the exposure to risk as depending on the individual characteristics of the 

MFI. The generated results indicated that legal status and regional affiliation have a 

positive relationship with the rate of exposure of risk by a MFI. However this study 
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did not address the extent to which the market risk factors affect the ability of MFIs to 

generate profits and the extent to which each factor of market risk (interest rate risk 

and foreign exchange rate risk) affects the generated profit. 

Muriu (2017) also conducted a study with the aim of analyzing the reasons behind the 

low profitability of MFIs in Africa. This was the first empirical study conducted with 

reference to Africa’s MFIs. The issues under study comprised of capital, credit risk, 

size, age, efficiency and gearing ratio. The second group comprised of per capita Gross 

National Income (GNI), money supply and inflation. The study also employed panel 

data of 210 MFIs from 32 countries between the years 1997 to 2008. The research 

findings indicated that credit risk and efficiency have inverse relationship with 

profitability whereas gearing ratio, GNI, money supply and age had no significant 

relationship with profitability. This study did not address market risk factors as one of 

the factors affecting the profitability of MFIs. 

In Tanzania a study was conducted by Kipesha (2013) with the aim of evaluating the 

performance of microfinance institutions in Tanzania while integrating both financial 

and non-financial metrics. The study employed the balance score card approach as a 

way to evaluate the performance of MFIs. Both primary and secondary data were 

employed in the study, secondary data was obtained from the mix market, bank scope 

data base and Bank of Tanzania while primary data was obtained through structured 

questionnaires issued to a sample of 30 respondents from each of the 29 selected MFIs. 

Four indicators were used to measure financial performance which are ROA, 

Operating self-sufficiency (OSS), yield on gross loan and borrowers per staff. The 

results indicated low average financial performance among selected MFIs meaning 

that MFIs were non-sustainable with low relative productivity and low profitability. In 

addition the results indicated that MFIs have high performance in non-financial 

measures. 

According to Oluyombo and Olabisi (2008) financial institutions including MFIs are 

subjected to external environment factors and these include market risk factors and 

macroeconomic factors. Market risk factors are unavoidable across all kinds of 

financial institutions though initiatives can be made to minimize their effect.  
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In addition according to Bennet et al. (2012) a MFI may experience major problems 

originating from the environment in which it operates inspite of having good 

management team and staff, adequate systems and controls. Market risk factors are the 

major factors affecting the productivity and profitability of MFIs  Bennet et al. (2012). 

However this statement has not yet been justified empirically or through research in 

the developing countries (Bennet et al., 2012), something which will be addressed by 

this study through examining the influence of market risk on profitability of MFIs in 

Tanzania.  

2.10.2 Macroeconomic variables 

Macroeconomic variables are the parameters used in signaling the current status of the 

economy (Gujarati, 2004). For the good management of the economy these variables 

need to be studied and analyzed critically. Such variables in the course of this study 

include inflation rate, economic growth (GDP) and money supply (Gujarati, 2004). In 

the course of this study macroeconomic variables were incorporated as control 

variables since they have the potential to influence the results achieved, and also they 

are not of primary interest to the study therefore need to be controlled to achieve more 

accurate results of the influence of market risk on profitability of MFIs. 

Macroeconomic factors have also been considered in the previous body of knowledge, 

since they also constitute the environment in which the MFIs operate. The study 

conducted by Jordan (2008) examined the influence that macroeconomic factors have 

on the profit generated by MFIs from 1999 t0 2005. The study covered the Latin 

America MFIs and a sample of 85 MFIs was used. The macroeconomic factors under 

consideration were per capita GDP, interest rate, inflation and unemployment rate. The 

analysis of data was carried out by regression analysis while employing the random 

effect model. The results obtained indicated that ROE has high correlation with the per 

capita GDP. All other macroeconomic indicators had significant influence on 

profitability of MFIs except inflation rate which was seen to be statistically 

insignificant. 
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2.11 Conceptual Framework 

The conceptual framework is used to demonstrate the relationship among the variables 

through the arrows. In this study the independent variables are the market risk factors 

that is interest rate and foreign exchange rate. The dependent variable is ROAA proxy 

of profitability of MFIs. And lastly the control variables are inflation rate, economic 

growth (GDP) and money supply. Therefore upon holding constant the 

macroeconomic variables interest rate and foreign exchange rate have effect on the 

profitability of MFIs. 

Market risk factors                          Profitability 

                                                          

 

 

 

                                                        Control Variables 

                                                    

                                            

                                           

           

Figure 2. 1: Conceptual Framework 

Source: Sharpe (1964), Ekinci (2016), Jane et al. (2016) and Namasake (2015)  
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Foreign exchange 

rate 

Inflation Rate 

Economic growth  

Money supply  

Return on 

Average Asset 

(ROAA) 
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2.12 Operationalization of variables 

Table 2. 2: Operationalization of variable 

Specific Objective Indicators Analysis/ 

Measurement 

Source 

Long run relationship 

between interest rate, 

foreign exchange rate 

and profitability 

 

Non stationarity 

Johansen Test for 

Co-integration 

Gujarati (2004) 

Effect of interest rate 

risk on profitability. 

Net Interest 

Margin (NIM) 

Autoregressive 

Distributed Lag 

Model 

Jane et al. (2016) 

and Namasake 

(2015) 

Effect of foreign 

exchange rate risk on 

profitability. 

Foreign 

exchange 

gain/loss 

Error Correction 

Model (ECM) 

Jane et al. (2016) 

and Mwamkonko 

(2019) 

Source: Muriithi (2016) and Namasake (2015) 

Table 2. 3: Measurement of Control variables 

Variable Indicator Source 

Economic growth (GDP) Quarterly rate of GDP National Bureau of 

Statistics 

Inflation Quarterly Inflation rate National Bureau of 

Statistics 

Money supply Quarterly M3= Money in 

circulation+ Checkable 

deposits in banks+ 

Savings deposit and 

money market mutual 

funds+ Large time 

deposits in banks.  

Bank of Tanzania 

Source: Mohamud and Sarpong (2016) 
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CHAPTER THREE 

METHODOLOGY 

3.1 Introduction 

This chapter discusses the research methodology employed in the study including 

research design, research approach, sources of data and data collection techniques, data 

analysis and interpretation methods which is divided into two that is preliminary 

analysis and main analysis, validity of the study and reliability of data. 

3.2 Research Design 

According to Kothari (2004), research design is a plan on how the research will be 

carried out. The research design provides a roadmap through which the research should 

be conducted. This study adopted a time series research design. According to Gujarat 

(2004) time series research design is the type of research design where by a single unit 

is examined repeatedly over a certain period of time to detect any changes that might 

occur in that period of time and the effect of those changes. Time series research design 

can also be viewed as an exemplar of longitudinal designs (Gujarat, 2004). This 

corresponds to the study as the study involved repeated analysis of one MFI (FINCA 

Microfinance bank) for eleven years period, with the aim of detecting any changes of 

the market risk factors and their associated influence to profitability. 

3.3 Research Approach   

Research approach can be defined as plan and procedures that comprise of steps of 

wide assumption on data collection methods, analysis and interpretation (Kothari, 

2004). In the course of this study quantitative research was applied since numerical 

data was used in the study and quantitative analysis of data was carried out. 

Quantitative research can be defined as the research approach that focuses on gathering 

numerical data and generating numerical findings on a given phenomenon (Creswell, 

2009). In addition quantitative research focuses on objective measurement and 

statistical or numerical analysis of data (Kothari, 2004). The data used in quantitative 

research can be collected though surveys, questionnaire as well as manipulation of pre-

existing statistical data (Mugenda D. and Mugenda A. 2003). 
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The merits behind quantitative research approach is that it enables broad coverage of 

units under study, it also promotes objectivity and accuracy and less time is required 

in the collection and analysis of data (Atlan, 2019).  

3.4 Sources of data and data collection techniques 

This section explains about the sources of data for the study. Data collection refers to 

the process of gathering information on the subjects of interest (Creswell, 2009). The 

information is later used in analysis and generation of outcomes. There are two types 

of sources of data that is, primary data and secondary data. Primary data is the type of 

data collected directly from the field while secondary data is the type of data that has 

been collected previously for other purposes (Creswell, 2009). 

Secondary data was employed in this study, with reference to similar studies conducted 

on commercial banks like Jane et al. (2016) and Namasake (2015). The data of all 

variables was generated from quarterly audited financial statements and balance sheets 

of FINCA Microfinance Bank while covering the period of 2010-2020. The reason for 

the selection of the period from 2010-2020 is because FINCA microfinance bank 

began publishing its financial information to external users from 2010. Time series 

data is collected because the study involves the data from one unit of analysis (FINCA 

Microfinance Bank) over a series of time period that is eleven years consecutively 

(Gujarati, 2004). 

3.5 Data Analysis and Interpretation Methods 

The quantitative data generated was analyzed in two aspects that is preliminary 

analysis and main analysis. Preliminary analysis involved descriptive statistics, 

optimal lag length selection, unit root test and co-integration test. The main analysis 

was carried out through two econometric models which are Error Correction Model 

(ECM) and Autoregressive Distributed Lag (ARDL) (Gujarati, 2004). STATA 

software was used as a tool of analyzing the data. The findings were clearly displayed 

through tables and figures.  
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3.5.1 Preliminary analysis 

3.5.1.1 Descriptive statistics 

In this part measures of mean, standard deviation, minimum and maximum values 

were applied to explain the nature of the time series data of the variables of interest, 

which are interest rate, foreign exchange rate, ROAA, money supply, inflation rate and 

GDP. 

3.5.1.2 Determination of the Optimal Lag length 

Prior to carrying out co-integration test an optimal lag length was determined so as to 

ensure the accurate specification of the model. The optimal lag is the minimum value 

with reference to each criterion (Akaike, 1981). Based on the nature of the study a test 

for optimal lag length was carried out so as to attain information needed to carry out 

other tests like co-integration test. In the attempt to acquire the optimal lag length 

several lag selection criteria were used including Final Prediction Error (FPE), Akaike 

Information Criterion (AIC), Hannan and Quinn Information Criterion (HQIC), and 

Shwarz Bayesian Information Criterion (SBIC) (Akaike, 1981).  

However in the course of this study HQIC was being considered as the best lag 

selection technique and with more accurate results, this can be substantiated as follows. 

According to Amemiya (1985) HQIC and SBIC are more accurate theoretically over 

FPE and AIC. Also HQIC tends to be more accurate with quarterly data having 40 to 

60 observations where as SBIC tends to be more accurate with larger sample sizes 

(Liew, 2004). Therefore with a sample of 44 observations used in this study HQIC is 

a more appropriate lag selection criteria to be used. HQIC is somehow similar to SBIC 

but different from AIC and FPE. The HQIC can be statistically expressed through the 

following equation. 

HQIC=2Ln [Ln (n)]K-2Ln[Lmax] ……………………………………………….. (2)                                                 

Where : n= number of observation  

K=number of parameters to be estimated  

Lmax=the maximized value of the log –likelihood for the estimated model  

Ln= natural logarithm  
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3.5.1.3 Unit Root Test 

The unit root test is the test carried out to determine whether a time series variable is 

non-stationary or has unit root (Gujarat, 2004). A time series is said to be stationary if 

it’s mean, variance and covariance are not affected by the change in time whereas the 

time series is non-stationary when it’s mean, variance and covariance are changing 

over time (Yule, 1926). The null hypothesis of unit root test is that there is unit root 

meaning that the time series variable is non-stationary, while the alternative hypothesis 

is that there is no unit root meaning that the time series variable is stationary (Fuller, 

1981). 

In performing the unit root test Augmented Dickey Fuller (ADF) test was applied to 

each of the time series variable so as to eradicate the spurious regression (Yule, 1926). 

Phillips Perron (PP) test was also used as a supplement to ADF test so as to reduce the 

chances of inaccuracies that could lead to falsely accepting the null hypothesis or 

falsely rejecting the null hypothesis. The two unit root test techniques used supplement 

each other because ADF test is subjected to different lag lengths of the dependent 

variable and therefore prone towards non-rejection of the null hypothesis when a 

structural break occurs in the data set (Fuller, 1979, 1981). However Phillips Perron 

(PP) test employs the Newey West (1994) covariance matrix while taking into account 

the serial correlations (Philips and Perron, 1988). 

                                    ∆𝑌𝑡 = 𝛼 + (𝛽 − 1) 𝑌𝑡−1 + 휀t ……………………………… (3) 

                       Where; ∆𝑌𝑡 = Change of dependent variable 

                                       𝛼 = Constant 

                              (𝛽 − 1) = Unit root parameter 

                                    𝑌𝑡−1 = Lag dependent variable 

                                       휀𝑡 = Error term 

3.5.1.4 Co-integration test 

After having carried out the unit root test and determined the optimal lag length, co-

integration test was carried out. Co-integration test is the statistical approach used to 

determine the long run relationship existing among time series variable in a given 

period of time (Agunloye and Shangodoyin, 2014). The concept of co-integration was 

first proposed in 1987 by Granger and Engle on a paper they published the same year 
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(Gujarat, 2004). The two economists proposed that two or more non-stationary time 

series data operate under an equilibrium in the long run (Asterious and Hall, 2007). 

They also postulated that the use of linear regression to determine the correlation 

between time series variables would not help to address the issue of spurious 

correlation, therefore it is important to determine the co-integration of the non-

stationary variables (Asterious and Hall, 2007). 

There are several methods used to determine co-integration in time series variables, 

these include Engle-Granger Two Step method, Johansen test, Phillips Ouliaris 

cointegration test, Multi co-integration and Bayesian Inference (Gujarat, 2004). In this 

study co-integration test was carried out through Johansen Test, because it is 

considered to be more accurate over other tests including Engle-Granger Two Step 

Method, as the test enables testing of more than one co-integrating vectors thus 

covering all dynamic interactions of the variables (Johansen, 1992). Johansen test 

provides results in two statistics which are trace statistics denoted by λ𝑡𝑟𝑎𝑐𝑒 and 

Maximum Eigen value statistics denoted by λmax (Gujarat, 2004).  

                                                                        (4a) 

𝜆max(𝑟) = −𝑇 log(1 − 𝜆r+1) … … … … … … … … … … … … … … … … (4𝑏) 

Where  λ: Eigen-value  

T: Observations  

 r = 1, 2, 3… n. 

3.5.1.5 Diagnostic check 

A diagnostic check was carried out to see whether all classical linear assumptions of 

regressions are satisfied, these are homoscedasticity, auto correlation and normality as 

referred to similar studies (Gietzen, 2017; Jane et al., 2016).  

(i) Autocorrelation 

Autocorrelation is the extent of correlation of the same variables over two successive 

time periods (Gujarati, 2004). There are several tests used in carrying out the test for 

autocorrelation, these are Durbin-Watson, Breusch-Godfrey, Box–Pierce, Ljung Box, 

and Runs test (Gujarati, 2004). However in the course of this study Breusch-Godfrey 
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test also known as Lagrange Multiplier (LM) test was used to test for autocorrelation. 

This is because for a model with lagged dependent variables Lagrange Multiplier (LM) 

test is considered to be the best over all other test (Uyanto, 2020). 

  𝑛𝑡   … … … … … … … … … … (5) 

(ii) Normality and Homoscedasticity 

Test for normality is used to determine whether the data is normally distributed 

(Wooldridge, 2015). In addition test for normality was also carried out through Jarque-

Bera (JB) test which is highly recommended in time series data and considered more 

accurate over other tests for normality (Uyanto, 2020).  

……………………………………………………….. (6) 

Where; n = the sample size  

S = skewness coefficient   

K = kurtosis coefficient  

(iii) Homoscedasticity 

Homoscedasticity refers to the even spread of the time series data (Wooldridge, 2015). 

Heteroscedasticity refers to the uneven spread of data and with no constant variance 

(Gujarati, 2004). Heteroscedasticity is not appropriate because regression assumes all 

results are generated from the data that has constant variance (Wooldridge, 2015). 

Homoscedasticity was also tested in the diagnostic check through Breusch Pagan Test, 

since it is more suitable over the White test  (Uyanto, 2020). Test for homoscedasticity 

was also carried out through Breusch Pagan test which is more accurate over White 

test, especially in normally distributed data (Gujarati, 2004). 

(iv) Multicollinearity 

According to Wooldridge (2015) multicollinearity refers to the presence of 

interrelationships between two or more independent variables in a multivariate 

regression equation, this is quite common in time series data. The drawback of 

multicollinearity is that it can lead to skewness and misleading results and 

interpretations, most especially when the researcher attempts to assess how the 
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independent variable(s) influence the outcome of the dependent variable(s) in a 

statistical model (Gujarati, 2004). In the course of this study multicollinearity was not 

tested since the model employed (ECM) has the ability to detect by itself the presence 

of multicollinearity and not providing results incase multicollinearity is present 

(Wooldridge, 2015). If the data used in the study experienced multicollinearity, results 

would not have been generated by ECM, therefore the study did not suffer from 

multicollinearity since results were achieved from ECM. 

3.5.2 Main analysis 

This section focuses on data analysis based on specific objectives. It starts with the 

presentation of the analytical models followed by the presentation of analysis of 

specific objectives 

3.5.2.1 Analytical models 

(i) Autoregressive Distributed Lag Model (ARDL) 

Autoregressive Distributed Lag Model is the approach where by value of the 

dependent variable is determined based on its own past lag values in conjunction with 

the current and past values of the independent variables (Gujarat, 2004). The model is 

widely used to determine the relationship existing between variables through the use 

of a single equation set up (Hendry and Richard, 1983). The Autoregressive 

Distributed Lag Model usually begins with general dynamic models, thereafter altering 

its variables and reducing its mass through linear and nonlinear restrictions (Charemza 

and Deadman, 1997). Due to the general to specific nature of the ARDL model, it is 

possible for the model to address the econometrics problems such as autocorrelation 

and misspecification, thus generating an accurate and interpretable model (Charemza 

and Deadman, 1997). 

However it is important to note that the Autoregressive distributed lag model (ARDL) 

is not the same to ARDL bound test. According to Nathaniel (2014) ARDL model is 

applied when the time series is stationary in nature, has homogeneous order of 

integration and there is co-integration relationship among the variables or when upon 

differencing have the same order of integration but there is no co-integration among 

the variables. The ARDL model cannot be used when the time series does not have the 
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same order of integration while the ARDL bound test for co-integration is mostly 

applied when the order of integration is not homogeneous (Nathaniel, 2014).  

In the course of this study the Autoregressive Distributed Lag (ARDL) model was 

applied in the analysis of the second objective of analyzing the influence of change of 

interest rate on the profitability of microfinance institutions. This was so because the 

time series was non-stationary at level form but upon first differencing the same order 

of integration was achieved and there was no co-integration among the variables. 

                                       𝑌𝑡 = 𝑎 + 𝛽1 𝑋𝑡 + 𝛽2 𝑋𝑡−1 + 𝛽3 𝑌𝑡−1 + 휀𝑡 ……………… (7) 

                     Where:   𝑌𝑡 = Dependent variable  

                                       𝑎 = Constant variable 

                                       𝛽 = Parameter to be estimated 

                                     𝑋𝑡 =Independent variable 

                                   𝑋𝑡−1 = Lag of independent variable 

                                    𝑌𝑡−1 = Lag of dependent variable 

                                            휀𝑡 = Error term 

(ii) Error Correction Model (ECM) 

Error Correction Model (ECM) was applied upon measuring the influence of change 

in foreign exchange rate on the profitability of microfinance institutions. The reasons 

behind the use of Error Correction Model is that, it is an approach more theoretically 

accurate and suitable for performing both long term and short term estimations of the 

effect of one time series on another (Gujarati, 2004). Thus proved to align with the 

context and objectives of the study. The error correction model is the standard way to 

model time series equations and helps dealing with non-stationary time series while 

separating the long run and short run estimations (Green, 2003). In the course of this 

study error correction model was applied in the analysis of the third objective, since 

the results indicated presence of co-integrated relationship between foreign exchange 

rate, ROAA, inflation rate, money supply and GDP (Green, 2003). According to the 

Granger theory, when a group of variables for instance 𝑌𝑡 and 𝑋𝑡 are co-integrated, 

therefore a valid error correction representation of the data exists (Granger, 1983; 

Granger and Engle, 1987). This can be expressed in terms of an equation as follows. 
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                      𝑌𝑡 = 𝛿 + 𝜃∆𝑋𝑡−1 − (𝑌𝑡−1 − 𝛽𝑋𝑡−1) + 휀t … … … … … … … … … … (8)  

                     Where: 𝑌 = Dependent variable 

                                  𝛿 = Constant variable 

                                  𝜃 = Short run elasticity 

                            ∆𝑋𝑡−1 = Vector of all lag independent variables 

                                  γ = speed of adjustment 

                             𝑌𝑡−1 =Lag of dependent variable 

                                 𝛽 = Parameter to be estimated 

                             𝑋𝑡−1 = Lag of Independent variable 

                                 휀t = Error term 

Note: The model is not at equilibrium when the error term is non zero; the dependent 

variable Y will increase or decrease in the preceding period to balance the equilibrium; 

3.5.2.2 Analysis based on specific objectives 

The following is the way through which each objective will be analyzed. 

(i) To analyze the long run relationship between interest rate, foreign exchange 

rate and profitability of Microfinance Institutions (MFIs)  

This first objective was analyzed through co-integration test. According to Gujarati, 

(2004) it is widely known as the best test for determining the long run relationship 

between variables as the objective requires. The co-integration test is applied in cases 

of non-stationary time series and panel data (Gujarati, 2004). However prior to 

carrying out co-integration test several procedures were followed. First transformation 

of the variables was done through the application of natural logarithm, the essence 

behind being to reduce variation and outliers as well as attaining normal distribution 

(Mwamkonko, 2019). The second step was to determine the optimal lag length based 

on HQIC (Amemiya, 1985). Then unit root test or the test for stationarity was carried 

out based on ADF test and PP test (Fuller, 1981). There are several types of co-

integration tests including Engle Granger test, Johansen test, Phillips Ouliaris test. 

However, for the case of this study Johansen test for co-integration was used, as it is 

considered more accurate over other tests (Granger, 1983; (Granger and Engle, 1987) 



40 

 …………………………………………... (9a) 

𝜆max(𝑟) = −𝑇 log(1 − 𝜆r+1) … … … … … … … … … … … … … … … … (9b) 

Where  λ: Eigen-value  

T: Observations  

 r = 1, 2, 3… n. 

(ii) To analyze the effect of changes of interest rate on the profitability of 

Microfinance Institutions 

Prior to the achievement of the second objective several procedures were followed. 

First transformation of the variables was done through the application of natural 

logarithm, the essence behind being to reduce variation and outliers as well as attaining 

normal distribution (Mwamkonko, 2019). The second step was to determine the 

optimal lag length based on HQIC (Chun and Levin, 2002). Unit root test or the test 

for stationarity was carried out based on ADF test and PP test (Fuller, 1981). 

Afterwards co-integration test was carried out to through Johansen test, as it is 

considered more accurate over other tests (Granger, 1983; Granger and Engle, 1987). 

To achieve this objective ARDL model was be used. This is because upon differencing 

the same order of integration was achieved and there was no co-integration among the 

variables. The model can be represented as follows. 

𝑌𝑡 =  𝛽0 + 𝛽1𝐼𝑅𝑡 + 𝛽2𝐺𝐷𝑃𝑡 + 𝛽3𝐼𝐹𝐿𝑡 + 𝛽4𝑀𝑆𝑡 + 𝑈𝑡                                  (7) 

                              𝑌𝑡 = ROAA proxy of Profitability of Microfinance Institutions  

                              𝛽0 = Intercept 

                              𝛽1−4= Parameters to be estimated 

                              𝐼𝑅𝑡 = Interest rate 

                             𝐺𝐷𝑃𝑡 = Gross Domestic Product 

                             𝐼𝐹𝐿𝑡 = Inflation Rate 

                             𝑀𝑆𝑡 = Money Supply 

                            𝑈𝑡 =   Error Term 
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(iii) To analyze the effect of changes of foreign exchange rate on the profitability 

of Microfinance Institutions  

Initially transformation of the variables was carried out through the application of 

natural logarithm, the reason being to reduce variation and outliers as well as attaining 

normal distribution (Mwamkonko, 2019). The second step was to determine the 

optimal lag length based on HQIC (Amemiya, 1985). Then unit root test or the test for 

stationarity was carried out based on ADF test and PP test (Fuller, 1981). Afterwards 

co-integration test was carried out to test for long run relationship between the 

variables, for the case of this study Johansen test for co-integration was used, as it is 

considered more accurate over other tests (Granger, 1983; Granger and Engle, 1987). 

To achieve this objective ECM was used since the results indicated presence of co-

integrated relationship between foreign exchange rate, ROAA, inflation rate, money 

supply and GDP. The model can be represented as follows. 

𝑌𝑡 =  𝛽0 + 𝛽1𝐹𝑅𝑡 + 𝛽2𝐺𝐷𝑃𝑡 + 𝛽3𝐼𝐹𝐿𝑡 + 𝛽4𝑀𝑆𝑡 + 𝑈𝑡                                 (8) 

                              𝑌𝑡 = Profitability of Microfinance Institution 

                              𝛽0 = Intercept 𝛽1−5= Parameters to be estimated 

                             𝛽1−4= Parameters to be estimated 

                             𝐹𝑅𝑡 = Foreign exchange rate 

                             𝐺𝐷𝑃𝑡 = Gross Domestic Product 

                             𝐼𝐹𝐿𝑡 = Inflation Rate 

                             𝑀𝑆𝑡 = Money Supply 

                            𝑈𝑡 =   Error Term 

3.6 Validity of the study 

Validity of the data refers to the extent to which the variables are accurately measured 

using correct statistical procedures (Kothari, 2004). It is the extent to which the 

achieved results reflect the variables they are intended to measure in a quantitative 

research (Creswell, 2009). In the course of this study statistical validity was ensured 

through following appropriate steps in the analysis of time series data and arriving to 

the appropriate analytical models required. Therefore the generated conclusions from 

the data set are actually right and justified. 



42 

3.7 Reliability of data 

Reliability is the extent to which stable and consistent results are achieved from the 

research (Gliner and Morgan, 2000). The results of the study are reliable because 

similar results were obtained from consistent situations. The study employed 

secondary data from FINCA microfinance bank, to ensure the quality and the 

reliability of data diagnostic tests were carried out such as test for autocorrelation, 

normality test and test for homoscedasticity (Gujarati, 2004).  

3.8 Ethical Consideration 

Upon conducting this research, the researcher abided to the codes of ethics and conduct 

in all the processes and procedures in the research. Through abiding to the code of 

ethics the sources of the data generated in this research were assured of protection and 

confidentiality (Kothari, 2004). The data gathered from FINCA Microfinance Bank 

was used for research purpose only with no other prospects. The researcher also 

attained an ethical clearance form and the research permit from the University of 

Dodoma upon collection of the data. In addition, the researcher was granted permission 

from FINCA Microfinance Bank for data collection with reference to the use of 

secondary data. Lastly all sources from which the information needed in this research 

was obtained, are well acknowledged and cited.  
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CHAPTER FOUR 

FINDINGS AND DISCUSSIONS 

4.1 Introduction  

This chapter entails to provide details on the findings and discussion regarding the 

implication of the findings and comparative studies. This information is provided in a 

systematic way addressing the preliminary results obtained that cut across all 

objectives and the main results based on each objective.  

4.2 Preliminary results 

4.2.1 Descriptive statistics 

This part is crucial in the analysis of time series data intending to describe or provide 

details on the nature of the data set. Table 4.1 with results on descriptive statistics 

provides details on the number of observations, mean, standard deviation as well as 

minimum and maximum values of each variable. The mean describes the average 

value of the variable in the series while standard deviation describes how far the data 

generated deviates or varies from the mean (Gujarat, 2004). From Table 4.1 there were 

44 observations for each variable to estimate the relationship between market risk 

factors with ROAA while taking into consideration the macroeconomic indicators 

which are applied as control variables in this study. 

From Table 4.1 money supply has a mean value of 14,403,713, its standard deviation 

is 4582107.5 which indicates a wide variation from the mean. The maximum and 

minimum values of money supply are 6835606.9 and 22064309 respectively. GDP has 

a mean value of 6.507 and standard deviation of 1.854. The minimum and maximum 

values of GDP are 2.9 and 10.2 respectively. N.I.M has a mean of 9.332 and standard 

deviation of 19.717 indicating high deviation from the mean. The minimum value of 

Net Interest Margin is -9.17 and the maximum value is 55.73. Foreign exchange gains 

or losses have a mean of 8586954.5 and standard deviation of 48849709 indicating 

high deviation from the mean. The minimum value of foreign exchange gains or losses 

is -9.17 and the maximum value is 55.73. Inflation rate has a mean of 7.279 and a 

standard deviation of 4.537. Its minimum value is 3 and the maximum value is 19.367. 

The natural logarithm of money supply has a mean value of 16.428 and a standard 

deviation of 6.344, the minimum value is 15.738 and the maximum value is 16.909. 
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ROAA mean is -498, the standard deviation is 4.009. The minimum and maximum 

values of ROAA are -16 and 5.38 respectively. 

Table 4. 1: Descriptive Statistics  

 Variable  Obs  Mean  Std. Dev.  Min  Max 

 MS 44 14403713 4582107.5 6835606.9 22064309 

 GDP 44 6.507 1.854 2.9 10.2 

 N I M 44 9.332 19.717 -9.17 55.73 

 FXEGL 44 8586954.5 48849709 -1.100e+08 1.860e+08 

 Inflation Rate 44 7.279 4.537 3 19.367 

 LnMs 44 16.428 6.344 15.738 16.909 

 ROAA 44 -.498 4.009 -16 5.38 

Source: STATA output, 2021 
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4.2.2 Plotting of time series data 

 

Figure 4. 1: Time series plot for money supply, foreign exchange rate, interest 

rate, inflation rate, Gross Domestic Product (GDP) and Return on 

Average Asset (ROAA). 

This part aims to explain the nature of the time series data of the variables of interest, 

which are interest rate, foreign exchange rate, ROAA, money supply, inflation rate and 

GDP. In Figure 4.1 the plot of money supply indicates trend in money supply from 

2010 to 2020. The money supply time series pattern is trend because there is a long 

term increase in the data, the mean and variance is increasing over time indicating that 

the data of money supply is non-stationary (Wooldridge, 2015). From Figure 4.1 

foreign exchange rate is random in nature as the data unevenly increases and decreases 

over time implying that foreign exchange rate has high volatility (Gachua, 2011).  

From Figure 4.1(top right corner) interest rate experiences a structural break as a result 

of a sudden change in the data trend from 2013 to 2016. Structural breaks may be due 

to several reasons such as sudden change in loan interest. From Figure 4.1 Inflation 

rate also experiences a structural break from 2011 to 2014 and a decreasing trend for 
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the following years. The Gross Domestic Product (GDP) also experiences a seasonality 

trend over time since the graph plot shows a fixed frequency in the data (Figure 4.1). 

From Figure 4.1 Return on average asset is random in nature with uneven increase and 

decrease of its data overtime, however also facing a structural break in the years 2017-

2019.  

4.2.3 Test for optimum lag length 

With regard to the nature of the study a test for optimal lag length was carried out, 

since the lag length is required in carrying out unit root test and co-integration test. In 

the attempt to acquire the optimal lag length several lag selection criteria were used 

including FPE, AIC, HQIC, and SBIC (Amemiya, 1985). However, in the course of 

this study HQIC was used as the most appropriate lag selection criteria. The optimal 

lag is the minimum value with reference to each criterion (Akaike, 1981). According 

to Amemiya (1985) HQIC and SBIC are more accurate theoretically over FPE and 

AIC. Also HQIC tends to be more accurate with quarterly data having 40 to 60 

observations where as SBIC tends to be more accurate with larger sample sizes (Liew, 

2004). Therefore with a sample of 44 observations used in this study HQIC a more 

appropriate lag selection criteria to be used. 

Table 4.2 below indicates the selection of the lag length under four lag length selection 

criteria which are FPE, AIC, HQIC and SBIC. According to HQIC, the optimal lag 

length for money supply is 4 which is the same with all other selection criteria (FPE, 

AIC and SBIC). The optimal lag length for ROAA is 1 according to HQIC and SBIC.  

The lag length of foreign exchange gains or losses has conflicting results, whereas 

according to FPE and AIC the lag length is 4. According to HQIC and SBIC the lag 

length is 2 and 0 respectively. Since HQIC is proved to be the most appropriate lag 

selection criteria in the course of this study (Amemiya, 1985), therefore the optimal 

lag length of foreign exchange gains or losses is 2.  

The optimal lag length of inflation rate is 4 according to HQIC criteria which is also 

the same with FPE and AIC criteria. The optimal lag length of GDP is 4 according to 

HQIC which is the same with FPE, AIC and SBIC. Lastly the lag length of Net Interest 

Margin proxy of Interest rate risk has conflicting results. According to FPE and AIC 
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the optimal lag length net interest margin is 4 and according to HQIC and SBIC the 

lag length is 1. Since HQIC and SBIC have more theoretical accuracy than FPE and 

AIC (Liew, 2004). Therefore the optimal lag length for net interest margin is 1 

according to HQIC and SBIC. 

Since the optimal lag length of money supply, inflation rate and GDP is 4 therefore 

the current values of money supply, inflation rate and GDP are affected by their 4 years 

previous values respectively. The current value of ROAA is influenced by 1 year’s 

previous value of the same variable since the optimal lag length is 1. Foreign exchange 

gains or losses are influenced by 2 years previous values of the same variable. Lastly 

N.I.M is influenced by only one previous value since its optimal lag length is 1. In 

addition to this the lag length values were used in the software upon carrying out unit 

root test and co-integration test. 
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Table 4. 2: Lag length selection for the market risk factors and macroeconomic 

indicators 

Variable   Lag FPE AIC HQIC SBIC 

Money supply    0 0.08921 0.421106 0.436372 0.463328 

     1 0.000319 -5.21256 -5.18203 -5.12812 

 2 0.000326 -5.19116 -5.14536 -5.06449 

 3 0.000309 -5.24416 -5.18309 -5.07527 

 4 .00026* -5.4186* -5.34227* -5.20749* 

      

ROAA 0 17.0078 5.67154 5.68681 5.71376 

 1 13.5561 5.44463 5.47516* 5.52907* 

 2 13.6566 5.45182 5.49762 5.57848 

 3 13.5226*    5.44157* 5.50263 5.61045 

 4 14.1667 5.48746 5.56379 5.69857 

      

FXEGL 0 2.60E+15 38.3506 38.3659 38.3928* 

 1 2.60E+15    38.318 38.3485 38.4024 

 2 2.40E+15  38.2707 38.3165* 38.3973 

 3 2.40E+15  38.2672 38.3283 38.4361 

 4 2.4e+15*   38.2587* 38.335 38.4698 

      

Inflation rate 0 20.5919 5.86276 5.87803 5.90498 

 1 2.51016 3.75814 3.78867 3.84258 

 2 2.02785 3.54457 3.59037 3.67124* 

 3 2.13124 3.59391 3.65497 3.7628 

 4 1.91528* 3.48643* 3.56276* 3.69754 

      

Gross Domestic product 0 3.69378 4.14452 4.15978 4.18674 

 1 3.336 4.04257 4.0731 4.12701 

 2 3.50763 4.09253 4.13833 4.2192 

 3 3.3388 4.04282 4.10388 4.2117 

 4 2.7272* 3.83984* 3.91617* 4.05095* 

      

N_I_M 0 424.16 8.88798 8.90324 8.9302 

 1 210.307 8.18636 8.21689* 8.2708* 

 2 211.837 8.19341 8.23921 8.32008 

 3 213.989 8.20313 8.2642 8.37202 

  4 204.402* 8.15665* 8.23298 8.36776 
Note: ROAA: Return on Average Asset; FXEGL: Foreign exchange gains or losses; NIM: Net Interest 

Margin; * optimal lag length. 
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4.2.4 Unit root test 

The unit root test was conducted in the analysis of data, taking note of the nature of 

data used in this study which is time series. Therefore the unit root test was conducted 

so as to test for stationarity (Phillips and Perron, 1988). Before statistical analysis some 

of the variables were introduced with logarithm so as to stabilize their mean and 

variance (Mukherjee et al., 1998). In the course of this study ADF test and PP test were 

used. Upon carrying out the unit root test the null hypothesis was that there is unit root 

or the variables are non-stationary while the alternative hypothesis was there is no unit 

root meaning the variables are stationary (Levin & Chun, 2002). To avoid spurious 

results it is important for the estimated data to be stationary (Levin & Chun, 2002). 

Below are the results attained from the unit root test. 

As seen in Table 4.3 below the results obtained from ADF test and PP test indicated 

that all variables were non-stationary at level form, with evidence of having test 

statistic values less than the critical value at 5% level of significance. Therefore first 

difference was carried out in each of the test and the results indicated that there is no 

unit root or all the variables are stationary. This is evident through the achievement of 

test statistics greater than the critical value at 5% level of significance both in ADF 

test and PP test. Therefore the null hypothesis stating that there is unit root or non-

stationarity was rejected at 5% level of significance and therefore implying that all 

variables of interest are integrated of order one (1). The results obtained from the unit 

root test above favor the Johanssen test of co-integration. This is because under both 

ADF test and PP test the variables were non-stationary at level form and the order of 

integration is the same across both ADF test and PP test. 

  



50 

Table 4. 3: Unit root test 

ADF Test 

Variable Level First  difference 

order of 

integration 

 

Test 

statistics 

Critical 

value 

Test 

statistics 

Critical 

value  

Broad 

money -2.331 -2.961 -4.952** -2.955 I(1) 

ROAA -1.143 -2.955 --4.774 ** -2.958 I(1) 

FXEGL -2.112 -2.952 -8.220** -2.955 I(1) 

Inflation 

rate -0.922 -2.958 -5.046** -2.961 I(1) 

GDP -2.437   -2.961 -3.868** -2.958 I(1) 

N_I_M -1.877 -2.952 -6.561** -2.955 I(1)  

The PP Test 

Variable Level First  difference 

order of 

integration 

 

Test 

statistics 

Critical 

value 

Test 

statistics 

Critical 

value  

Broad 

money -1.148  -13.076 -39.874 ** -13.044 I(1) 

ROAA -11.774 -13.076 -55.310 ** -13.044 I(1) 

FXEGL -12.613   -13.076 -47.300** -13.044 I(1) 

Inflation 

rate -5.948 -13.076 -26.978** -13.044 I(1) 

GDP -10.930 -13.076 -57.317 **  -13.044 I(1) 

N_I_M -9.971 -13.076 -54.158** -13.044 I(1) 

Source: Estimation Results 

Note:  Broad money: the natural logarithm of money supply; ROAA: the natural logarithm of return on 

average asset; FXEGL: the natural logarithm of foreign exchange gains or losses; Inflation rate: 

the natural logarithm of inflation rate; GDP: the natural logarithm of gross domestic product; 

NIM: the natural logarithm of net interest margin (proxy of interest rate). ** indicate rejection 

of the null hypothesis of non-stationarity at 5% level of significance. 
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4.2.5 Pairwise correlation 

Pairwise correlation was also carried out in the analysis of data, this helps to provide 

details on the strength and direction of the relationship between variables. Table 4.4 

below is a pairwise correlation matrix containing the results of pairwise correlation. 

The correlation coefficients with the value of 1.000 are said to have perfect 

relationship. In Table 4.4 the value 1.000 is seen in a diagonal orientation and this is 

the case because each variable is perfectly correlated to itself. From Table 4.4 foreign 

exchange gains or losses have a positive weak correlation with profitability (ROAA) 

with the value of 0.169. From Table 4.4 Net Interest Margin proxy of interest rate has 

a positive and moderate correlation with profitability (ROAA) with the value of 0.401. 

Inflation rate has a negative weak correlation or relationship with profitability (ROAA) 

with the value of -0.395. Inflation rate also has a negative and extremely weak 

correlation to net interest margin (NIM) with a value of -0.008. 

From Table 4.4 money supply (ln MS) has negative weak relationship with ROAA 

with the value of -0.442. Also as seen from the Table 4.4 money supply has a negative 

weak correlation with N.I.M with the value of -0.157. Money supply also has negative 

strong correlation with inflation rate with the value of -0.776 as seen in table 4.6. Based 

on the results similar findings were achieved in the study by Ekinci (2016) on 

commercial banks, which indicated that there is positive weak correlation between 

interest rate, foreign exchange rate and profitability. 

Table 4. 4: Pairwise correlations  

Variables (1) (2) (3) (4) (5) (6) 

(1) ROAA 1.000      

       

(2) FXEGL 0.169 1.000     

 (0.271)      

(3) GDP -0.095 -0.088 1.000    

 (0.540) (0.569)     

(4) N_I_M 0.401 0.245 -0.080 1.000   

 (0.007) (0.109) (0.606)    

(5) InflationPercent 0.395 0.180 -0.123 -0.008 1.000  

 (0.008) (0.242) (0.427) (0.959)   

(6) lnMS -0.442 -0.201 -0.078 -0.157 -0.776 1.000 

 (0.003) (0.190) (0.616) (0.309) (0.000)  
Note: ROAA: Return on Average Asset; FXEGL: Foreign exchange gains or losses; ln MS: natural 

logarithm of money supply; GDP: Gross Domestic Product; N_I_M: Net interest margin 
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4.2.6 Diagnostics test 

Diagnostic test was also carried out after estimations so as to assess the adequacy of 

the model. The diagnostic test includes test for autocorrelation, normality test and test 

for heteroscedasticity. 

4.2.6.1 Autocorrelation  

According to Wooldridge (2015) autocorrelation is relationship between variables and 

previous values of the same variable, especially when the error term are related to each 

other. This is the case because time series data is influenced by its previous values 

(Wooldridge, 2015). Autocorrelation is the extent of correlation of the same variables 

over two successive time periods (Gujarati, 2004). Breusch-Godfrey test also known 

as Lagrange Multiplier (LM) test was used to test for autocorrelation. Breusch-Godfrey 

LM test results in Table 4.5 indicate that there is no autocorrelation at lag order because 

p-value is greater than 0.05 at 5% level of significance. This means that correct 

conclusions were drawn from other tests and the models do not suffer from miss-

specification problem. 

Table 4. 5: Breusch-Godfrey LM test for autocorrelation  

Lags(p) chi2 Df Prob > chi2 

1 0.122 1 0.6783 

Source: STATA output, 2021 

4.2.6.2 Normality test 

Test for normality is used to determine whether the data is normally distributed 

(Wooldridge, 2015).Test for normality was also carried out through JB test 

(Wooldridge, 2015). From Table 4.6 Jarque Bera Test indicates that the residuals are 

normally distributed, this is evident through the attainment of p-value greater than 0.05 

or 5% level of significance. In this regard the data used in the study followed normal 

distribution over the same period.  

Table 4. 6: JB Test 

Model Chi2 Prob>Chi2 

Model one 2.807 0.2457 

Source: STATA output, 2021 
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4.2.6.3 Homoscedasticity 

Homoscedasticity refers to the even spread of the time series data (Wooldridge, 2015). 

Heteroscedasticity refers to the uneven spread of data and with no constant variance 

(Gujarati, 2004). Heteroscedasticity is not appropriate because regression assumes all 

results are generated from the data that has constant variance (Wooldridge, 2015). Test 

for homoscedasticity was also carried out through Breusch Pagan test which is more 

accurate over White test (Gujarat, 2004). From Table 4.7 it is seen that there is no 

heteroscedasticity since p-value is greater than 0.05 or 5% level of significance. 

Table 4. 7: Breusch Pagan Test 

Test for Heteroscedasticity  

Source chi2 Df P 

Heteroscedasticity    37.030 27     0.095 

Skewness    12.970 6     0.044 

Kurtosis    1.2800 1     0.259 

Total    51.270 34     0.029 

Source: STATA output, 2021 

4.3 Main Results 

This section presents results based on the specific objectives. 

4.3.1 The long run relationship between foreign exchange rate, interest rate and 

profitability of MFIs 

Before the analysis of the long run relationship between interest rate, foreign exchange 

rate and profitability by Johansen co-integration test, preliminary analysis were carried 

out which included descriptive statistics, lag selection, unit root test, pairwise 

correlation and diagnostic check. Similar results from the preliminary results above 

were obtained. 

4.3.1.1 Co-integration test 

Co-integration test was also carried out with the essence of determining the long run 

relationship between interest rate, foreign exchange rate and return on average asset 

(ROAA) (Gujarati, 2004). This test was carried out after having determined the 

optimal lag length of each variable with the help of FPE, AIC, HQIC and SBIC as lag 

selection criteria (Akaike, 1981). Also the unit root test was carried out prior to 
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carrying out the co-integration test so as test for stationarity of the variables 

(Wooldridge, 2015). In this study co-integration test was carried out through Johansen 

Test. Johansen test provides results in two statistics which are trace statistics denoted 

by λ𝑡𝑟𝑎𝑐𝑒 and maximum eigen value statistics denoted by λmax (Gujarat, 2004).  

The results of co-integration test are as seen in Table 4.8 below. From the results it is 

seen that both Trace statistics and Maximum Eigen statistics have accepted the null 

hypothesis of no co-integration (r=0) over the alternative hypothesis. This is proved 

through the achievement of trace statistics which are less than the critical value at 5% 

level of significance. From Table 4.8 the value of trace statistics and Maximum Eigen 

statistics at r=o which are 83.3717 and 32.27 are less than the critical value 94.15 and 

39.37 respectively. The results imply that the two non-stationary time series are not 

integrated together and they can deviate from equilibrium in the long term. The results 

achieved are different from similar studies conducted on commercial banks including 

studies by Jane et al. (2016) and Namasake (2015) which achieved presence of co-

integration relationship between interest rate, foreign exchange rate and profitability. 

Table 4. 8: Co-integration test results 

Null 

Hypotheses 

Trace 

Statistics 

Critical 

Value 

Max-Eigen 

Statistics 

Critical 

Value 

r = 0 83.3717* 94.15 32.27 39.37 

r ≤ 1 51.1017 68.52 18.8966 33.46 

r ≤ 2 32.2051 47.21 14.3847 27.07 

r ≤ 3 17.8205 29.68 10.3728 20.97 

r ≤ 4 7.4477 15.41 5.0681 14.07 

r ≤ 5 2.3796 3.76 2.3796 3.76 

 

Note: r: represents co-integrating vectors; upon occurrence of conflicting results between trace statistics 

and max-eigen statistics decision is made with regard to trace statistics. * represents acceptance 

of the null hypothesis at 5% level of significance. 
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4.3.2 Analysis of the effect of changes of interest rate on profitability of MFIs 

Before the analysis of effect of changes of interest rate on profitability by ARDL 

model, preliminary analysis were carried out which included descriptive statistics, lag 

selection, unit root test, pairwise correlation and diagnostic check. Similar results from 

the preliminary results above were obtained. 

4.3.2.1 Co-integration test 

Co-integration test was also carried out so as to determine the long run relationship 

between net NIM, GDP, inflation rate, money supply and profitability (ROAA). 

Johansen test was the one used to carry out co-integration test (Gujarat, 2004), the test 

produces results based on two statistics which are trace statistics and max-eigen 

statistics (Gujarat, 2004). The results of co-integration test are as seen in Table 4.9 

below. From the results it is seen that both Trace statistics and Maximum Eigen 

statistics have accepted the null hypothesis of no co-integration (r=0) over the 

alternative hypothesis. This is proved through the achievement of more than two co-

integrating vectors with values less than the critical value at 5% level of significance 

in both trace statistics and max-eigen statistics. From Table 4.9 the value of trace 

statistics and Maximum Eigen statistics at r=1 which are 28.2833 and 16.9272 are less 

than the critical value 29.68 and 20.97 respectively hence no co-integration. The 

results imply that the two non-stationary time series are not integrated together and 

they can deviate from equilibrium in the long term.  The results achieved are different 

from similar studies conducted on commercial banks including studies by Jane et al. 

(2016) and Namasake (2015) which achieved presence of co-integration relationship 

between interest rate and profitability. 

Table 4. 9: Co-integration test 

Null 

Hypotheses 

Trace 

Statistics 

Critical 

Value 

Max-Eigen 

Statistics 

Critical 

Value 

r = 0         46.0263* 47.21 19.743* 27.07 

r ≤ 1   28.2833* 29.68 16.9272* 20.97 

r ≤ 2 11.3561* 15.41 6.9191* 14.07 

r ≤ 3         4.4370 3.76 4.437 3.76 

Source: STATA output, 2021 
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4.3.2.2 Short run model 

The Autoregressive Distributed Lag (ARDL) model was used to determine the 

influence of changes of interest rate proxied by NIM on the profitability of MFIs, 

proxied by ROAA in the short run. The results obtained from co-integration test in 

Table 4.9 above indicated that there is no co-integration meaning there is no long run 

relationship between the interest rate and return on average asset (ROAA). Therefore 

a short run model was used to determine the influence changes of interest rate on return 

on average asset (ROAA) proxy of profitability of MFIs in the short run. 

From table 4.10 the results indicate that there is a statistically significant positive short 

run relationship between interest rate, lag of GDP and profitability. This is evident 

through the achievement of p-value less than 0.05 (p<0.05). Therefore under ceteris 

paribus (if all factors remain constant) for each percentage unit increase in N.I.M, on 

average ROAA will increase by 5.8 percent. In addition each percentage unit increase 

in lag of GDP on average will result to increase of ROAA by 70.2 percent. From Table 

4.10 it is seen that inflation rate, money supply and GDP have a statistically 

insignificant relationship with ROAA. This is evident by having p-values greater than 

0.05 or 5% level of significance. 

The findings obtained from Table 4.10 on influence of change of interest rate on 

profitability are the same with the results achieved by similar studies conducted on 

commercial banks. For instance the studies conducted by Ekinci (2016) and Gachua 

(2011) also indicated there is a statistically significant positive relationship between 

interest rate and profitability, though it wasn’t expressed in the long run or short run. 

However the findings are also different to other studies conducted on commercial 

banks such as Jane et al. (2016), Namasake (2015) and Muriithi (2016) which indicated 

presence of negative relationship between interest rate and profitability. 

 

 

 

 



57 

Table 4. 10: ARDL model for change of interest Rate and profitability 

 ARDL (1,0,0,0,1) regression     Number of obs     =        44 

Sample: 2010q2 - 2020q4          F (6, 36)        =        4.97 

 
   Prob > F               =        0.0008 

 
   R-squared             =        0.4531 

 
   Adj R-squared      =        0.3619 

Log likelihood = -107.69274   Root MSE             =       3.2361 

 ROAA  Coefficient Std.Err. t P>t [95%Conf. Interval] 

ROAA        

L1. 0.300 0.158 1.9 0.066 -0.021 0.621 

N_I_M  0.058 0.028 2.08   0.045* 0.001 0.114 

Inflation Rate  0.074 0.194 0.38 0.704 -0.318 0.466 

Ln MS  -2.838 2.634 -1.08 0.288 -8.181 2.504 

GDP        

--. -0.426 0.31 -1.38 0.178 -1.054 0.202 

L1. 0.702 0.293 2.4   0.022* 0.108 1.296 

_cons  43.339 45.131 0.96 0.343 -48.192 134.869 

Note: ROAA: Return on Average Asset; N_I_M: Net interest margin (proxy of interest rate); 

Ln MS: Natural logarithm of money supply; GDP: Gross Domestic Product. L1: Lag of GDP; 

* represents statistical significance at 5% level of significance. 

4.3.3 To analyze the effect of change of foreign exchange rate on profitability of 

MFIs 

Prior to the analysis of effect of changes of foreign exchange rate on profitability by 

ECM, preliminary analysis were carried out which included descriptive statistics, lag 

selection, unit root test, pairwise correlation and diagnostic check. Similar results from 

the preliminary results above were obtained. 

4.3.3.1 Co-integration test 

Co-integration test was also carried out so as to determine the long run relationship 

between foreign exchange rate, GDP, inflation rate, money supply and profitability 

(ROAA) (Wooldridge, 2015). Johansen test was the one used to carry out co-

integration test, the test produces results based on two statistics which are trace 



58 

statistics and max-eigen statistics (Gujarati, 2004). The results of co-integration test 

are as seen in Table 4.11 below. From the results it is seen that Trace statistics has 

rejected the null hypothesis of no co-integration (r=0) over the alternative hypothesis. 

This is proved through the achievement of trace statistics which are greater than the 

critical value at 5% level of significance. Max Eigen statistics first two co-integrating 

vectors (r=0, r ≤ 1) accept the null hypothesis of no co-integration, since their values 

are less than the corresponding critical value at 5% level of significance (Wooldridge, 

2015). In addition the last two co-integrating vectors in Max-Eigen statistics (r ≤ 2, r 

≤ 3) reject the null hypothesis of no co-integration, due to having values less than the 

critical value at 5% level of significance (Wooldridge, 2015).  

In this kind of situation where there are conflicting results from the two statistics, Trace 

statistics is to be selected as the one with the best decision (Gujarati, 2004). Therefore 

the co-integration test conducted between foreign exchange gains or losses, return on 

average asset (ROAA), money supply, inflation and Gross Domestic Product (GDP) 

indicate the presence of a long run relationship. These results may have been different 

from the ones obtained in the earlier to objectives due to confounding effect 

(Wooldridge, 2015).  From Table 4.11 the value of trace statistics at r=o is 68.5086 

which is greater than the critical value 47.21 implying that there is co-integration 

relationship. The results imply that the two non-stationary time series are integrated 

together and they cannot deviate from equilibrium in the long term. The results 

achieved are similar to studies conducted on commercial banks including studies by 

Jane et al. (2016) and Namasake (2015) which achieved presence of co-integration 

relationship between foreign exchange rate and profitability. 

Table 4. 11: Co-integration test results 

Null 

Hypotheses 

Trace 

Statistics 

Critical 

Value 

Max-Eigen 

Statistics 

Critical 

Value 

r = 0 68.5086* 47.21 26.6616 27.07 

r ≤ 1 41.8471* 29.68 19.9668 20.97 

r ≤ 2 21.8803* 15.41     14.8183** 14.07 

r ≤ 3 7.0619* 3.76    7.0619**       3.76 

Note: r: indicates co-integrating vectors; ** indicates rejection of the null hypothesis. 
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4.3.3.2 Long run model 

After carrying out co-integration test and finding out that there is long run relationship 

between foreign exchange gains or losses, return on average asset (ROAA), money 

supply, inflation and Gross Domestic Product (GDP), the next step Error Correction 

Model (ECM) was used to determine the influence of foreign exchange gains or losses 

on profitability (ROAA) in the long run with the three macroeconomic indicators 

(inflation, money supply and GDP) acting as control variables. The results of influence 

of foreign exchange gains or losses on return on average asset (ROAA) are as seen in 

Table 4.12.  

From Table 4.12 it is seen that foreign exchange gains or losses as a measure of change 

in foreign exchange rate has a negative significant association with ROAA proxy to 

profitability, this is because of having a p-value less than 0.05 or 5% level of 

significance (Gujarati, 2004). Therefore it is seen from the results that under ceteris 

paribus (all factors held constant) one percentage increase in foreign exchange gains 

or losses, on average will result to a decrease in return on average asset (ROAA) by -

1.70E-07 percent. From Table 4.12 Inflation rate has a statistically insignificant 

negative influence on ROAA in the long run, since it has p-value greater than 5% level 

of significance. The coefficient of inflation is -0.33446, the negative sign indicating a 

negative relationship with ROAA and a percentage increase in inflation will decrease 

ROAA by -0.33446. Money supply and GDP also have a statistically insignificant 

association with return on average asset (ROAA), since they have p-value greater than 

5% level of significance. The coefficients of money supply and GDP are 0.042639 and 

0.0959945 respectively and they are positive in nature indicating a positive 

relationship with ROAA and therefore each percentage increase of money supply and 

GDP will result to increase of profitability (ROAA) by 0.042639 and 0.0959945 

respectively. The results on the influence of foreign exchange rate on profitability in 

the long run is similar to the findings of the study by Muriithi (2016) conducted on 

commercial banks in Kenya and concluded that foreign exchange rate in the long run 

have negative significant influence on profitability. 
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Table 4. 12: Long run model 

Beta 

Coefficien

t 

   Std. 

Err. 

        

Z 

      

P>z 

[95% 

Conf. Interval] 

FXEGL -1.70E-07 3.07E-08 -5.53 0.000 -2.30E-07 

-1.10E-

07 

Inflation 

Rate -0.33446 0.452504 -0.74 0.460 -1.22135 0.552434 

LnMS 0.042639 6.253955 0.01 0.995 -12.2149 12.30017 

GDP 0.095945 0.892053 0.11 0.914 -1.65245 1.844337 

_cons 0.73811 . . . . . 

Note: FXEGL: Foreign exchange gains or losses; MS: Money supply; GDP: Gross 

Domestic Product. 

4.3.3.3 Short run model 

Estimations were also made through Error Correction Model (ECM) on the short run 

influence of foreign exchange gains or losses on profitability (ROAA) with inflation, 

money supply and GDP acting as control variables. The results of the short run model 

are presented in Table 4.13. From Table 4.13 it is seen that foreign exchange rate has 

no statistically significant influence on profitability (ROAA) in the short run. This is 

evident through the achievement of p-value greater than 0.05 or 5% level of 

significance (Gujarati, 2004). The coefficient of foreign exchange gains or losses is -

6E-09, the negative sign showing negative relationship with ROAA. Inflation rate is 

also seen to have no statistically significant influence on return on average asset 

(ROAA) in the short run, due to having a p-value of 0.932 which is greater than 5% 

level of significance. From Table 4.13 it is also seen that in the short run, money supply 

and GDP have no statistically significant influence profitability (ROAA) of MFIs. This 

is evident through the attainment of p-values that are greater than 0.005 at 5% level of 

significance. The p-values of money supply and GDP are 0.238 and 0.383 respectively. 

Previous value of ROAA (lag of ROAA) has influence on the current ROAA due to 

having a p-value less than 0.05 at 5% level of significance. Generally all variables 

except lag of ROAA have no statistically significant influence on ROAA in the short 

run. 
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The findings obtained from Table 4.13 on influence of change of foreign exchange 

rate on profitability in the short run are the different with the results achieved by similar 

studies conducted on commercial banks. For instance the studies conducted by Ekinci 

(2016) and Gachua (2011) indicated there is a statistically significant positive 

relationship between interest rate and profitability. However the findings are also 

similar to other studies conducted on commercial banks in terms of the direction of the 

relationship between foreign exchange rate and profitability (ROAA) such as Jane et 

al. (2016), Namasake (2015) and Muriithi (2016) which indicated presence of negative 

relationship between foreign exchange rate and profitability of MFI. 

Table 4. 13: Short run model 

        Number of obs     =                  44 

    F (6, 36)               =        18.48477 

        Prob > F           =             0.0008 

         R-squared        =             0.3456  

     Root MSE           =              3.57284  

Variable Coef.     Std. Err.   z       P>z [95% Conf.Interval] 

D_ROAA       

_ce1       

L1. -0.1589 0.0873496 -1.82 0.069 -0.3301 0.01231 

ROAA       

LD. -0.3756 0.1581987 -2.37 0.018 -0.6856 -0.0655 

FXEGL       

LD. -6.05E-09 0.000000013 -0.47 0.641 -3E-08 1.9E-08 

Inflation Rate       

LD. 0.025991 0.3052211 0.09 0.932 -0.57223 0.624214 

Ln MS       

LD. 35.58977 30.14495 1.18 0.238 -23.4932 94.67278 

GDP       

LD. 0.258805 0.2967309 0.87 0.383 -0.32278 0.840387 

_cons -1.441 0.9969705 -1.45 0.148 -3.39502 0.51303 
Note: ROAA: Return on Average Asset; FXEGL: Foreign exchange gains or losses; Ln MS: Natural 

logarithm of money supply; GDP: Gross Domestic Product. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Introduction 

This chapter comprises of includes summary of findings as per objective, conclusion 

and recommendations, limitations of the study and recommendations for further 

studies.   

5.2 Summary of findings 

The results of the first objective indicated that there is no long run relationship between 

interest rate, foreign exchange rate and profitability of MFIs. In addition the findings 

on the second objective which aimed to assess the influence of change of interest rate 

on the profitability of MFIs indicated that there is a statistically significant positive 

short run effect between interest rate, lag of GDP and profitability of MFIs. However, 

macroeconomic factors (inflation rate, money supply and GDP) have a statistically 

insignificant relationship with profitability of MFIs. 

The third objective based on examining the influence of change of foreign exchange 

rate on the profitability of MFIs, results were obtained in two aspects, that is in the 

long run and in the short run. In the long run it is seen that foreign exchange rate has a 

negative significant association with profitability of MFIs. In the short run it was seen 

that foreign exchange rate has no statistically significant influence on profitability of 

MFIs. In addition both short run and long run results indicated that macroeconomic 

factors (GDP, inflation and money supply) have a statistically insignificant 

relationship with profitability of MFIs. 

5.3 Conclusion 

The study analyzed the influence of market risk on the profitability of MFIs in 

Tanzania. The study proved that changes in interest rate and foreign exchange rate 

have significant influence on the profitability of MFIs. The direction of influence of 

the two market risk factors (interest rate and foreign exchange rate) being positive and 

negative respectively. Therefore the concept of one size fits for all, meaning that the 

available knowledge on commercial banks does not necessarily apply in all types of 

financial institutions including MFIs.  
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MFIs are more likely to be secure from effect of changes in interest rate since they 

don’t engage much in long term investments but rather short term investments and 

have a high rate of loan recovery through its group lending approach (Gachua, 2011; 

Muriithi, 2016). However MFIs are affected by foreign exchange rate in the long run 

like any other financial institution. In addition macroeconomic variables don’t have 

any significant influence on the profitability of MFIs both in the short run and in the 

long run. 

5.4 Recommendations  

In regard to the research findings it is recommended that MFIs in Tanzania especially 

the locally owned need to find ways to mitigate the effect caused by market risk factors 

on their profits. Such ways to reduce the market risk include the use of financial 

derivatives and asset securitization (Muriithi, 2016). Financial derivatives are the 

financial instruments whose value is determined based on the value of another asset 

(Muriithi, 2016), example stocks, bonds, market indexes, futures, swaps and options. 

Asset securitization involves taking individual assets and combining them into a pool 

so that investors can purchase interests in a pool rather than individual asset (Li, 2003). 

This increases value and lowers risk through increasing predictability of the prices 

(Namasake, 2015). MFIs can also reduce the effect of change of foreign exchange rate 

through avoidance of MFIs accessing funds in foreign currency and disbursing the 

fund in local currency (Muriithi, 2016; Wachiaya, 2011).  

The MFIs also need to quit the dependency on donors for their existence and 

sustainability, which is also a great source of foreign exchange risk exposure 

(Namasake, 2015;  Muriithi, 2016).  This can be done through increasing the number 

of customers and diversification of the products and services offered as well as 

delivery systems using both group and individual lending approach. Increased 

sustainability of the MFIs will guarantee continual existence of the MFIs and the 

increased number of people engaged with financial services. 

The government through its regulatory authorities also needs to come up with policies 

and regulations that will help to develop the MFIs and reduce their exposure to market 

risk as well as other kinds of financial risk such as credit risk, liquidity risk, and 

operational risk. The placement of the MFIs under the regulation of Bank of Tanzania 
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was an intelligent act but still much needs to be done for the growth of microfinance 

industry in Tanzania. Taking into consideration that much of the country’s population 

are people of low income whose lives could be improved with the help of MFIs, thus 

making it an important financial segment for the development of the country. 

5.5 Limitations of the Study 

Majority of the MFIs in Tanzania are not transparent enough and therefore not ready 

to share information about their institutions, most especially when it comes to financial 

data. This made it a hard task to collect the data intended for the study and as result it 

also led to failure to incorporate a larger sample of MFIs in the study.  

5.6 Recommendations for Further Study 

Being at the early stage of growth not much empirical studies are done on the influence 

of market risk on the profitability of microfinance institutions, much of the efforts were 

placed on commercial banks and excluding the MFIs. Therefore more similar studies 

need to be conducted in Tanzania and other countries using a larger sample size and a 

wider time frame. Studies also need to be conducted on the effect of other types of 

risks such as liquidity risk, credit risk, operational risk, legal risk and strategic risk on 

profitability of MFIs, this is because not much empirical studies are present explaining 

the effect of financial risks on MFIs. Much of the empirical studies tend to focus on 

commercial banks forgetting other kinds of financial institutions. In addition the study 

measures the financial performance of the MFIs by using ROAA, however other 

studies could be conducted while using different ratios to measure the profitability of 

MFIs. 
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APPENDICES 

Appendix I: DO FILE 

use "D:\13\ken\Ken data set.dta" ,clear 

*To rename the variables 

label variable ROAA "Return on average Asset" 

label variable FXEGL "Foreing exchange rate" 

label variable N_I_M "Interest rate" 

label variable GDP "Growth domestic product" 

label variable InflationPercent "Inflantion rate" 

label variable Br "Money supply" 

tsset year, quarterly 

*plot the data  

quietly tsline Br ,name(a,replace)  

quietly tsline FXEGL  ,name(b,replace ) 

quietly tsline N_I_M  ,name(c,replace ) 

quietly tsline InflationPercent  ,name(d,replace ) 

quietly tsline GDP  ,name(e,replace ) 

quietly tsline ROAA   ,name(f,replace ) 

graph combine a b c d e f  

 

*To generate the variables 

gen lnBr=ln(Br) 

label variable lnBr "Money supply" 

 

*To way graph 

twoway (tsline GDP) (tsline InflationPercent )  (tsline lnBr )(tsline N_I_M  )(tsline 

GDP )(tsline ROAA ) 

*To declear the time 

 

*descriptive statistics 

 asdoc summarize ROAA  FXEGL GDP N_I_M InflationPercent lnBr  

asdoc pwcorr ROAA FXEGL InflationPercent lnBr GDP,sig 

asdoc pwcorr ROAA N_I_M InflationPercent lnBr GDP,sig 
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*Test the Lag Length Selection 

varsoc lnBr 

varsoc ROAA 

varsoc FXEGL 

varsoc InflationPercent 

varsoc GDP 

varsoc lnBr  

varsoc N_I_M  

 

*unit root test ADF at level form 

dfuller lnBr, lags(4) 

dfuller ROAA, lags(2) 

dfuller FXEGL, lags(1) 

dfuller InflationPercent, lags(3) 

dfuller GDP, lags(4) 

dfuller N_I_M , lags(1) 

 

*To do first difference 

gen dlnBr=D.lnBr 

gen dROAA=D.ROAA 

gen dInflationPercent=D.InflationPercent 

gen dFXEGL=D.FXEGL 

gen dGDP=D.GDP 

gen dN_I_M=D.N_I_M 

 

* To rename the variables 

label variable dROAA "Return on average Asset" 

label variable dFXEGL "Foreing exchange rate" 

label variable dN_I_M"Interest rate" 

label variable dGDP "Growth domestic product" 

label variable dInflationPercent "Inflantion rate" 

label variable dlnBr "Money supply" 
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*unit root test ADF after the first difference 

dfuller dROAA, lags(2) 

dfuller dFXEGL, lags(1) 

dfuller dInflationPercent, lags(3) 

dfuller dN_I_M, lags(1) 

dfuller dGDP, lags(2) 

dfuller dlnBr, lags(1) 

 

*unit root test PP at level form 

pperron lnBr, lags(4) 

pperron ROAA, lags(2) 

pperron FXEGL, lags(1) 

pperron InflationPercent, lags(3) 

pperron GDP, lags(4) 

pperron N_I_M , lags(1) 

  

 *unit root test PP after the first difference 

pperron dROAA, lags(2) 

pperron dFXEGL, lags(1) 

pperron dInflationPercent, lags(3) 

pperron dN_I_M, lags(1) 

pperron dGDP, lags(2) 

pperron dlnBr, lags(1) 

 **************************************objective one 

********************************* 

*Johansen tests for cointegration   

vecrank ROAA N_I_M FXEGL InflationPercent lnBr GDP , trend(constant) max 

 

************************************Objective 

two************************************* 

*To rename the variables 

label variable ROAA "Return on average Asset" 

label variable FXEGL "Foreing exchange rate" 
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label variable N_I_M "Interest rate" 

label variable GDP "Growth domestic product" 

label variable InflationPercent "Inflantion rate" 

label variable Br "Money supply" 

tsset year, quarterly 

*plot the data  

quietly tsline Br ,name(a,replace)  

quietly tsline N_I_M  ,name(c,replace ) 

quietly tsline InflationPercent  ,name(d,replace ) 

quietly tsline GDP  ,name(e,replace ) 

quietly tsline ROAA   ,name(f,replace ) 

graph combine a  c d e f  

 *Bound test cointergration 

*Lag selection 

 varsoc ROAA N_I_M InflationPercent lnBr 

 ardl ROAA N_I_M InflationPercent lnBr GDP,  aic 

 matrix list e(lags) 

 ardl ROAA N_I_M InflationPercent lnBr GDP,  ec btest 

 *Johansen tests for cointegration   

  vecrank ROAA N_I_M InflationPercent lnBr, trend(constant) max 

 

*IN natural logarithm  

 ardl ROAA N_I_M InflationPercent lnBr GDP , maxlags(1 0 0 0 1)  

 outreg2 using h,word 

 // estimate only the short-run model,that is ARDL 

 ardl ROAA N_I_M InflationPercent lnBr GDP , maxlags(1 0 0 0 1)   regstore(ecreg) 

 estimate restore ecreg 

 regress  

 estat dwatson 

 estat bgodfrey,lags (1) 

 asdoc estat imtest,white 

 drop cusum upper lower 

 predict g,r 
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 jb g 

 sktest g 

 

 *************************************Objective 

three********************************** 

*To rename the variables 

label variable ROAA "Return on average Asset" 

label variable FXEGL "Foreing exchange rate" 

label variable N_I_M "Interest rate" 

label variable GDP "Growth domestic product" 

label variable InflationPercent "Inflantion rate" 

label variable Br "Money supply" 

tsset year, quarterly 

 

*plot the data  

quietly tsline Br ,name(a,replace)  

quietly tsline FXEGL  ,name(b,replace ) 

quietly tsline InflationPercent  ,name(d,replace ) 

quietly tsline GDP  ,name(e,replace ) 

quietly tsline ROAA   ,name(f,replace ) 

graph combine a b d e f  

  

*Bound test cointergration 

*Lag selection 

varsoc ROAA FXEGL InflationPercent lnBr GDP 

 ardl ROAA FXEGL InflationPercent lnBr GDP,  aic 

 matrix list e(lags) 

  

 *Johansen tests for cointegration   

 vecrank ROAA FXEGL InflationPercent lnBr, trend(constant) max 
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*IN natural logarithm  

 vec ROAA FXEGL InflationPercent lnBr GDP  ,lags(2) 

 // estimate only the short-run model,that is ARDL 

  ardl ROAA FXEGL InflationPercent lnBr GDP, maxlags( 1 2 0 3 2) regstore(ecreg) 

 estimate restore ecreg 

 regress  

 estat dwatson 

 estat bgodfrey,lags (1) 

 estat imtest,white 

 cusum9 ROAA FXEGL InflationPercent lnBr GDP, cs(cusum) lw(lower) uw(upper) 

 drop cusum upper lower 

 predict g,r 

 jb g 

 sktest g 
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Appendix II: Research Clearance Letter  

 


