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ABSTRACT 
 

 

This research work investigates the impact of interest rates on deposit money 
banks profitability between 1995 and 2012. The study was necessitated by the 
pivotal role interest rates play in the development and growth of the economy. 
The study made use of secondary data in its analysis. Four explanatory 
variables, Minimum Rediscount Rate, Real Deposit Rate, Prime Lending Rate 
and Loan Deposit Rate were specified and were used to establish a relationship 
with the level of Banks profitability using the multiple regression tools. Banks’ 
profitability was proxied by Return on Assets and Return on Equity. In the 
specific finding of the study, only the t-values of Prime Lending Rate in model 
1 and model 2 are significant. The t-values of all the other variables are not 
significant at 5% level. Consequently, only the alternative hypothesis of H03 was 
accepted in both models while the null hypotheses of all other stated hypotheses 
are accepted. Hence, there is significant relationship between Prime Lending 
Rate and Profitability of Deposit Money Banks in Nigeria. The conclusion 
therefore, is that prime lending rate of banks is very important in determining 
the profitability of banks and should not be neglected. Based on the above 
findings, the study recommends that Bank interest rate in the financial market 
must be market driven to allow for efficient process.  
Keywords: Deposit Money Banks, Interest Rates, Minimum Rediscount 
Rate, Real Deposit Rate, Prime Lending Rate, Loan Deposit Rate, Banks 
profitability, Return on Assets, Return on Equity.  
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CHAPTER ONE 

INTRODUCTION 

1.1   Background of the Study 

The main role of a financial system is to lubricate the gears facilitating 

the economic operations. The banking system plays a major role in transferring 

funds from the saving units to the investing units. If a financial system is 

efficient, it should show improvements in profitability, increasing the volume of 

funds flowing from savers to borrowers, and better quality services for 

consumers. The financial intermediary service provided by the banking sector 

supports economic acceleration by converting deposits into productive 

investments (Levine et al., 2000). However, this intermediary service is not 

without cost and revenue to the banks which has to be managed efficiently so as 

to maximize profit.  

Obviously, every organization is meant to earn profit in order to remain 

in business and banks are not exempted but given their position in the economy 

they pursue their profit maximization objective with the stabilization of the 

economy at the back of their minds. Nevertheless, the Central Bank of Nigeria 

(CBN) over the years, has instituted various monetary policies to regulate and 

develop the financial system in order to achieve major macroeconomic 

objectives which often conflict and result to distortion in the economy. 

Although, some monetary policy like bank rates, monetary policy rate and 

capital requirements have been used to buffer the liquidity creation process of 
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commercial banks through deposit base and credit facilities to the public, the 

question is: how have bank rates and monetary policy rates helped the banks to 

realize their profit maximization objective? This is the thrust of this work. 

Interest rates in the recent past have become a very sensitive factor in the 

operation of commercial banks. The CBN has used it as a tool to control the 

inflation levels and also to manage the foreign exchange rates to ensure stability 

in the economy. For instance, the then Governor, Sanusi Lamido Sanusi, 

emphasized that the mandate of the CBN is to manage inflation. For this reason, 

the CBN Monetary Policy Committee (2012) has kept monetary policy rate at 

12 percent from the year 2012 in the bid to tame perceived threat of inflation. 

Monetary policy rate is the barometer that swings the direction of interest rate in 

an economy. Banks are allowed to charge four percent above the policy rate. 

Here already, the prime lending rate will be 16 per cent. Given the structure of 

Nigerian banks that they run on 90 days deposit and the very high cost of 

running the institutions, it is fairly difficult for them to lend long-term as well as 

not charge high interest rate to cover their cost, as doing so will lead to 

mismatch of funds (see table 1). 

Table 1, monetary policy rate and lending rate from 2011 – 2013. 
  

Year MPR PLR 
2011 9.19  16.02  
2012 12.00  16.79  
2013 12.00  16.72  

 

Source: CBN 2013 Statistical Bulletin 
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With these happenings, the commercial banks have had to contend with 

periods of high interest rate which have affected the banks differently as 

different banks react differently to the impact of interest rate changes. These 

changes cause consumers to reduce their borrowings or halt them with the 

expectation that interest rate will eventually come down. Since one of the major 

sources of income for deposit money banks is earned from interest related 

activities, it is of paramount importance that the banks understand the impact of 

interest rate on their productivity in order to maximize shareholders wealth.  

Table 2: Income Structure Deposit Money Banks and the Profile of Interest Rate 
in Nigeria. 
 

Year PBT NetII NonII PLR 
N'b N'b N'b % 

2000 63.26 182.18 86.11 17.98 
2001 98.12 242.90 114.82 18.29 
2002 93.20 303.63 143.52 24.85 
2003 81.17 361.46 170.86 20.71 
2004 88.60 410.75 194.16 19.18 
2005 81.63 454.86 215.33 17.95 
2006 44.86 472.21 229.13 17.26 
2007 619.16 905.11 585.09 16.94 
2008 603.88 1,937.84 721.34 15.14 
2009 -1.373.33 2,125.58 597.28 18.99 
2010 607 .34 824.62 462.76 17.59 
2011 -6.71 817.15 845.65 16.02 
2012 525.34 1,107.68 575.75 16.79     

Source: Bank Returns 2000 – 2012. 

PBT = profit before tax of deposit money banks in Nigeria; NetII = net interest 

income of deposit money banks in Nigeria; NonII = Non interest income of 

deposit money banks in Nigeria; PLR = prime lending rate (interest rate). The 

above table shows the income structure of deposit money banks as well as the 

profile of interest rate in Nigeria for the period 2000 – 2012.  
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1.2   Statement of the Problem 

For several decades now, increase in interest rates has always been a 

problem in the Nigerian economy, (Adofu and Audu, 2010). The Minister of 

Finance, Ngozi Okonjo-Iweala, while inspecting a Cold Rolling Mill facility in 

Ilorin was reported to have said that the current regime of interest rates in the 

country was too high for the productive sector of the economy. She described 

the 20 percent lending rate being charged by commercial banks on loans 

obtained by industries as outrageous.  

In addition, borrowers accuse banks of having harsh lending practices and 

that banks are only interested in making huge profits rather than carrying out the 

intermediary function efficiently to grow the economy. Do these interest rates 

enhance profitability of banks at all? Depositors are no longer paid interest on 

their deposits. According to Enyioko (2012), Banks themselves are reluctant to 

give loans. Inflation which is one of the reasons for high lending rate is still 

high. As reported by the National Bureau of Statistics, (2015), Inflation Rate in 

Nigeria averaged 12.11 percent from 1996 until 2015, reaching an all-time high 

of 47.56 percent in January of 1996 and a record low of -2.49 percent in January 

of 2000. Investors now prefer borrowing from other informal money lending 

outfits to borrowing from the banks.  

As a result of high interest rate in Nigeria, it has affected the bank lending 

activities which has led to setbacks with reduction in investments and a 
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corresponding low economic activity thereby the profitability of Deposit Money 

Banks.  

Broadly speaking, one of the problems of Deposit Money Banks in 

Nigeria is that of poor management. In some of these banks issues relating to 

corporate government, asset quality regulation and cost effectiveness are 

undermined. According to Sanusi Lamido (2009).  

The problem of insider abuses tend to impact negatively on the Deposit 

Money Banks lending ability. The number of reported cases of attempted or 

successful fraud or forgeries in the banking industry which in turn affects the 

probability of Deposit Money Banks is at an alarming rate. According to CBN 

2010.        

All these leave doubt in the minds of the populace on the ability of 

interest rates to foster growth and development of banking industry. This work 

therefore, investigates the impact of interest rates on the profitability of deposit 

money banks in Nigeria. Previous works by researchers studied the impact of 

interest rate on the economic growth of Nigeria. Much has not been done on the 

impact of this important macroeconomic variable on banks’ performance. This 

research gap therefore is what this present work wants to fill.   

1.3 Objective of the Study 

The central objective of this study is to ascertain the impact of interest 

rate on profitability of deposit money banks in Nigeria. However, the specific 

objectives of this work include: 
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(1) To determine the impact of Minimum Rediscount Rate on the 

profitability of Deposit Money Banks in Nigeria. 

(2) To ascertain the effect of Real Deposit Rate on the profitability of 

Deposit Money Banks in Nigeria.  

(3) To ascertain the rate at which Prime Lending Rate has influenced the 

profitability of Deposit Money Banks in Nigeria.  

(4) To ascertain the rate at which Loan to Deposit Rate (LDR) has influenced 

the profitability of Deposit Money Banks in Nigeria.  

1.4  Research Questions 

The following research questions are necessary to help the researcher to 

achieve the above objectives: 

(1) To what extent does Minimum Rediscount Rate (MRR) impact on the 

profitability of Deposit Money Banks in Nigeria? 

(2) How does the Real Deposit Rate (RDR) affect the profitability of Deposit 

Money Banks in Nigeria?  

(3) What relationship exists between Prime Lending Rate (PLR) and the 

profitability of Deposit Money Banks in Nigeria? 

(4) To what extent has Loan to Deposit Rate (LDR) influenced the 

profitability of Deposit Money Banks in Nigeria?  

1.5  Research Hypotheses 

H01: There is no significant relationship between Minimum Rediscount Rate 

(MRR) and profitability of Deposit Money Banks in Nigeria. 
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H02: There is no significant relationship between Real Deposit Rate (RDR) and 

profitability of Deposit Money Banks in Nigeria. 

H03: There is no significant relationship between Prime Lending Rate (PLR) and 

profitability of Deposit Money Banks in Nigeria. 

H04: There is no significant relationship between Loan to Deposit Rate (LDR) 

and profitability of Deposit Money Banks in Nigeria. 

1.6  Significance of the study 

This study will benefit all players in the banking industry in particular 

and the Nigeria financial system as a whole. It will serve as a document for 

equipping the government and the monetary authorities in carrying out their 

regulatory and supervisory roles. The study hopes to come out with useful 

policy recommendations that will turn the fortunes of Banks’, lending policies, 

credit management and profitability around. Furthermore, a study of this nature 

will be significant in highlighting the usefulness of mutual cooperation between 

the banking sector and monetary authorities especially in terms of adhering to 

credit guidelines and interest rate.  

Financial Students and researchers are not left out as this work will 

provide them with a platform for a more successful research as well as 

explanation of some terms which may have been confusing all this in the past. 

1.7  Scope and Limitations of the Study 

The study will cover the deposit money banks in the Nigeria financial 

system. The data used are absolute aggregates for each variable obtained for the 
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period 1995-2012 (18 years). This work shall not dive into the qualitative 

factors that can influence banks’ profitability.  

However, inadequate data and lack of finances are some of the limitations 

of the study. Also lack of time was one of the obstacles, which constrained the 

researcher; the period of time used for the research was too short that the 

researcher found it hard to do a very thorough job as the researcher had planned.  

1.8  Organization of the Work 

This research work is organized in five chapters. Chapter one focused on 

the introduction, statement of the problem, objectives, hypotheses, significance 

of the study and scope of the study. Chapter two dealt on conceptual framework 

and review of related literatures. Chapter three is the research methodology. It 

covers brief outline of the chapter, research design, sampling plan and 

procedure for processing and analyzing data. Chapter four is the presentation, 

analysis and interpretation of data. Finally, chapter five covers summary, 

conclusion and recommendations.  
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CHAPTER TWO 

LITERATURE REVIEW 

 

2.1  Conceptual Framework of Interest Rates.  

Interest rate is the amount of interest paid per unit of time expressed as a 

percentage of the amount borrowed. The cost of borrowing money, measured in 

naira, per year per naira, borrowed, is the interest rate. Interest rates differ 

mainly in term/maturity. When maturity and liquidity together with other 

factors are considered, many different financial instruments and so many 

different interest rates will emerge (Anyanwu, 1997). Interest rates can either be 

nominal or real.  

Nominal interest rate can be measured in naira terms, not in terms of 

goods. The nominal interest rate measures the yield in naira per year, per naira 

invested while the real interest rate is corrected for inflation and is calculated as 

the nominal interest rate minus the rate of inflation (Pandey, 1999). 

 

2.1.1 Interest Rate Management in Nigeria 

The Evolution of the Nigerian Banking Sector The banking operation 

began in Nigeria in 1892 under the control of the expatriates and by 1945, some 

Nigerians and Africans had established their own banks. The first era of interest 

rate ever recorded in Nigeria banking industry was between 1959-1969. This 

was occasioned by bank failures during 1953- 1959 due mainly to liquidity of 
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banks. Banks, then, do not have enough liquid assets to meet customers 

demand. There was no well-organized financial system with enough financial 

instruments to invest in. Hence, banks merely invested in real assets which 

could not be easily realized to cash without loss of value in times of need. This 

prompted the Federal Government then, backed by the World Bank Report to 

institute the Loynes commission on September 1958. The outcome was the 

promulgation of the ordinance of 1958, which established the Central Bank of 

Nigeria (CBN). The year 1959 was remarkable in the Nigeria Banking history 

not only because of the establishment of Central Bank Nigeria (CBN) but that 

the Treasury Bill Ordinance was enacted which led to the issuance of our first 

treasury bills in April, 1960. The period (1959–1969) marked the establishment 

of formal money, capital markets and portfolio management in Nigeria. In 

addition, the company acts of 1968 were established. This period could be said 

to be the genesis of serious banking regulation in Nigeria. With the CBN in 

operation, the minimum paid-up capital was set at N400,000 (USD$480,000) in 

1958. By January 2001, banking sector was fully deregulated with the adoption 

of universal banking system in Nigeria which merged merchant bank operation 

to commercial banks system preparatory towards interest rate programme in 

2004. In the ’90s proliferation of banks, which also resulted in the failure of 

many of them, led to another recapitalization exercise that saw bank’s capital 

being increased to N500million (USD$5.88) and subsequently N2billion 

(US$0.0166 billion) on 4th 2004 with the institution of a 13-point reform 
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agenda aimed at addressing the fragile nature of the banking system, stop the 

boom and burst cycle that characterized the sector and evolve a banking system 

that not only could serve the Nigeria economy, but also the regional economy. 

The agenda by the monetary authorities is also agenda to consolidate the 

Nigeria banks and make them capable of playing in international financial 

system. However, there appears to be deliverance between the state of the 

banking industry in Nigeria vis-à-vis the vision of the government and 

regulatory authorities for the industry. This, in the main, was the reason for the 

policy of mandatory interest rate, which was not open to dialogue and its 

components also seemed cast in concrete. In terms of number of banks and 

minimum paid-up-capital, between 1952-1978, the banking sector recorded 

fourty-five (45) banks with varying minimum paid-up capital for merchant and 

commercial banks. The number of banks increased to fifty-four (54) between 

1979-1987. The number of banks rose to one hundred and twelve (112) between 

1988 to 1996 with substantial varying increase in the minimum capital. The 

number of banks dropped to one hundred and ten (110) with another increase in 

minimum paid-up capital and finally dropped to twenty-five in 2006 with a big 

increase in minimum paid-up capital from N2billion (USD$0.0166billion) in 

January 2004, to N25billion (USD$0.2billion) in July 2004.  

Prior to the major policy shift by the Central Bank of Nigeria (CBN), 

Nigerian banking experienced a steady increase in the number of distressed 

deposit-money banks, i.e those rated by the CBN as marginal or unsound. This 
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created the fear that Nigerian banking could be heading towards systematic 

distress. The marginal and unsound banks increased in number from seventeen 

(17) in 2001 to twenty three (23) in 2002 and 2003, and then twenty-seven (27) 

in 2004 representing thirty (30) per cent of the operating banks in the system.  

This figure rose to seventeen (17) per cent only three years earlier. It can 

be argued that sudden monetary policy shifts was partially responsible for the 

increase in the number of marginal and unsound banks in 2004 (Table II). The 

corollary is that the institutions concerned have had inherent and deep-seated 

weakness that the policy shift exposes, and no matter what, they would have 

eventually become distressed. Goldfeld and Chandler (1981); and Somoye 

(2006) opined that any policy shift must be consistent with market framework if 

the objective of the policy is to be achieved. They decomposed the total lag 

between the need for policy and the final effect of policy into four parts. First, 

recognition effect, which refers to the elapsed time between the actual need for 

a policy action and the realisation that such a need, has occurred.  

Second, the policy lag, which refers to the period of time it takes to 

produce a new policy after the need for a change in policy must have been 

recognized. Third, outside lag, which is beyond the comprehension of policy, 

refers to the period of time that elapses between the policy change and its effect 

on the economy. This lag arises because individual decision makers in the 

economy will take time to adjust to the new economic condition. Decision of 

this nature must conform to monetary policy norms if it is to achieve its desired 
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objective. Fourth, cultural lag, which measures the banking culture 

responsiveness to policy change in a predominantly poor banking habit 

population. In the developing nation, banking culture is still primitive and any 

changes that may affect their culture take a great deal of education. They 

concluded that the effect of policy change which could have been distributed 

over-time and its impact felt was jettisoned. Such omission may bring negative 

cost to the economy. For instance, Goldfeld and Chandler (1981) stated that 

monetary policy, though affects the economy less directly, will have a longer 

outside lag and that monetary policy tends to influence investment, and the lags 

in the physical process of building plants and machinery are undoubtedly longer 

than the lags in producing consumer goods. Therefore, the longer outside lag of 

monetary policy must be balanced against the shorter policy lag in deciding the 

optimal policy mix.  

Monetary Control Techniques and Interest Rates Structure Prior to SAP 

and immediate post SAP, monetary management relied on direct controls of 

reserves and interest rates structure of banks. However, in 1993, an important 

reform of the monetary management strategies was the introduction of open 

market operations (OMO). OMO became the dominant instrument of liquidity 

management complimented by reserve requirements and discount window 

operations.  

Unfortunately, the new approach was yet to find its footing when 

macroeconomic management returned to an era of regulation by 1994-1998. 
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Irrespective of the market fundamentals, the monetary authorities pegged 

minimum rediscount rates at 13.5 per cent, as well as specified interest rates 

limits to not more than 21 percent for lending rates, while the spread between 

savings and lending rates was expected not be more than 7.5 per cent.  

As it turned, the introduction of OMO followed by a return to interest 

rates control opened up another investment portfolio to the commercial banks. 

This manifested mainly in the new opportunity offered the savings public to 

diversify their portfolio investments from traditional savings and the stock 

markets into money markets. The banks were also offered the opportunity to 

diversify from traditional credit purveys, and foreign exchange markets 

transactions to trading in money market instruments especially treasury bills and 

repos transactions at the OMO. The yield rates on OMO and treasury bills 

transactions were comparatively more attractive than savings rate, while the 

alternative investment portfolio which would require borrowing to meet 

working capital requirement were priced out of the profitability threshold of the 

investing public. While low savings rate encouraged holders of idle cash 

balances to invest in money market instruments, it also encouraged financial 

institutions to shy away from the more risky lending portfolio and its associated 

high transactions costs to the relatively safe portfolio with little or no costs, with 

the guarantee of very good returns. In the face of credit apathy, financial sector 

operators found investment in foreign exchange and public debts instruments 

especially treasury bills very lucrative as the returns on them moved in tandem 



15 
 

with the MRR. Thus, the policy created a dilemma in the form of tradeoff costs 

reflected in the arbitrage gains for speculators in the financial markets. 

Ironically, rather than serve as a penalty rate for borrowing from the central 

bank, the attractive treasury bills rate which followed the rise in MRR, saw the 

central bank borrowing from the banks and the public as part of its monetary 

control functions. Such funds were sterilized but which upon maturity the 

central bank was duty bound to pay the interest rates accrual, probably via the 

creation of high powered money with adverse implications for inflationary 

control. One may argue that if the CBN issued the debt instruments in favour of 

the government that the burden of debt service should be borne by it. 

Unfortunately, during this period, fiscal authorities were known to resort to 

ways and means advances far above the permissible limits, and which were 

usually written off at the end of the day. The changes in the structure of treasury 

bills holdings attested to this. Prior to the commencement of SAP, CBN 

accounted for a significant proportion of the treasury bills outstanding. 

However, with the sharp rise in treasury bills rate, the situation changed, with 

the deposit money banks and the public now accounting for the major share. 

The shift in investment portfolio of the banks to this segment of the markets is 

quite rational.  

Indeed, the banks ceased the opportunity of the permissive financial 

operating environment to mobilize funds cheap, and invest in relatively secure 

instruments. Also, their liability structure attested to this. The main sources of 
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fund are demand deposits, time, savings and foreign deposits, central 

government deposits reserve accounts and unclassified liabilities. While the 

costs of funds from demand deposits, reserve accounts, and central government 

deposits is known to be very low, that of savings deposits have been seen to also 

be low in recent time. Indeed, less than 30 per cent of their funds are mobilized 

from the more expensive sources. The point to be made is that a significant 

proportion of their investible funds are sourced cheap, but are channeled into 

secure portfolios (money market instruments). One is not surprised that since 

1999 that the financial institutions that survived the distress emerged to become 

very sound and have had outstanding record of profitability, derived mainly 

from the defective interest rate structures. 

 

2.1.2 Interest Rate charged on Borrowers. 

There are daily reports of how Nigerian banks rip off their customers 

through various charges and practices. Often times, customers complain and cry 

out for appropriate regulatory intervention. Unfortunately, their complaints 

seem to fall on deaf ears, because they are unaware of any positive regulatory 

action in response thereto. Emboldened by regulatory inaction and indifference 

(which suggest tacit approval), many Nigeria banks now engage in more 

exploitative practices. The categories of such predatory bank practices are 

unfolded daily.  
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Normally, when a customer secures loan from a bank, the latter fixes a 

negotiated lending rate based on the prevailing interest rate approved by the 

apex bank. Any change in the interest rate should be brought to the notice of the 

borrower except otherwise agreed. In Nigeria, however, the lending rate is 

rarely negotiated and, when it is reviewed upwards by the Central Bank of 

Nigeria (CBN), the average bank automatically applies the new rate to the 

outstanding loan without notifying the borrower (Okafor, 2011). Ironically, the 

same bank hides the fact of any downward review of the lending rate from its 

mostly uninformed customer, thereby illegally subjecting the customer to a 

higher interest regime.  

Often, what the bank staff present to a prospective borrower during loan 

negotiations as the total charges become hydra-headed once he swallows the 

bait. While processing loans, Nigerian banks impose on borrowers both 

“processing” and “administrative” fees which are duplicates. Again, they charge 

borrowers and corporate customers higher than what they pay lawyer to conduct 

searches at land and company registries. We believe that the interest rates 

Nigerian banks display at their offices and report to CBN per Section 23 of the 

Banks and Other Financial Institutions Act (BOFIA, Chapter B3, Laws of the 

Federation of Nigeria 2004) are different from what most of them impose on 

customers. To verify this, CBN may wish to randomly obtain and examine 

depositors/borrowers account statements from banks. 
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2.2 Theoretical Framework  

The theoretical framework for this study is adapted from (Patnaik and 

Vasudevan, 1998), which tries to factor the degree of openness of an economy 

in the analysis of the influence of both internal and external factors on interest 

rate movements in a semi-open economy like Nigeria. Suppose we have a 

closed economy, in which there is no inflow or outflow of capital and the 

demand for money is the demand for real money. In such an economy, money is 

held by the economic units purely to finance transactions and increase the 

demand for money with real output. However, it is worthy of note, that holding 

money has an opportunity cost that is measured by the nominal rate of interest, 

with higher interest rates discouraging the holding of wealth in the form of 

money.  

If M is assumed to be the nominal stock of money and P is the price level, 

real money demand is defined as M/P, which is a function of the interest rate, i 

and the output, Y. Short run equilibrium in the money market exists, when the 

demand for money is equal to the supply of money. 

 

2.3 Loan Pricing Theory  

Banks cannot always set high interest rates. Banks should consider the 

problems of adverse selection and moral hazard since it is very difficult to 

forecast the borrower type at the start of the banking relationship (Stiglitz and 

Weiss, 1981). If banks set interest rates too high, they may induce adverse 
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selection problems because high-risk borrowers are willing to accept these high 

rates. Once these borrowers receive the loans, they may develop moral hazard 

behaviour or so called borrower moral hazard since they are likely to take on 

highly risky projects or investments (Chodecai, 2004). From the reasoning of 

Stiglitz and Weiss, it is usual that in some cases we may not find that the 

interest rate set by banks is commensurate with the risk of the borrowers.  

 

 

2.3.1 Firm Characteristics Theories  

These theories predict that the number of borrowing relationships will be 

decreasing for small, high-quality, informationally opaque and constraint firms, 

all other things been equal (Godlewski and Ziane, 2008).  

 

2.3.2 Theory of Multiple-Lending  

It is found in literature that banks should be less inclined to share lending 

(loan syndication) in the presence of well-developed equity markets. Both 

outside equity and mergers and acquisitions increase banks’ lending capacities, 

thus reducing their need of greater diversification and monitoring through share 

lending (Carletti, 2006; Ongene and Smith, 2000; Karceski, 2004; Degryse, 

2004). This theory has a great implication for banks in Nigeria in the light of the 

recent 2005 consolidation exercise in the industry.  
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2.3.3 The Signalling Arguments  

The signalling argument states that good companies should provide more 

collateral so that they can signal to the banks that they are less risky type 

borrowers and then they are charged lower interest rates. Meanwhile, the 

reverse signalling argument states that banks only require collateral and or 

covenants for relatively risky firms that also pay higher interest rates 

(Chodechai, 2004; Ewert and Schenk, 1998).  

 

 

2.3.4 Credit Market Theory  

A model of the neoclassical credit market postulates that the terms of 

credits clear the market. If collateral and other restrictions (covenants) remain 

constant, the interest rate is the only price mechanism. With an increasing 

demand for credit and a given customer supply, the interest rate rises, and vice 

versa. It is thus believed that the higher the failure risk of the borrower, the 

higher the interest premium (Ewert, 2000).   

 

 

2.4  Financial Institutions  

 Financial institutions have become essential to modern living. Credit 

cards, checking accounts, life, auto, and home insurance policies are all basic 

services supplied by the current multitude of world-wide financial institutions. 

A financial institution is a business firm whose principal assets are financial 

assets or claims, such as stocks, bonds, and loans; instead of real assets, such as 
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buildings, equipment, and raw materials (Rose et al, 1995). Financial 

institutions make loans to customers or purchase investment securities in the 

financial marketplace. They also offer a wide variety of other financial services, 

ranging from insurance protection and sale of retirement plans, to safekeeping 

of valuable and provision of mechanisms for making payments, transferring 

funds, and storing financial information. Financial institutions are divided into 

two groups; financial intermediaries and other financial institutions. 

 Financial intermediaries acquire the IOUs issued by borrowers (primary 

securities), and at the same time sell their own IOUs (secondary securities) to 

savers. Financial intermediaries are further divided into two; depository and 

non-depository institutions. Depository institutions are financial intermediaries 

whose significant proportion of their funds comes from customer deposits 

(Saunders and Cornett, 2003). They include; commercial banks, savings 

associations and banks, and credit unions. For the purpose of this study, our 

focus is in commercial banks and how interest rate risk affects their profitability 

and net worth. 

 

2.5 Commercial Banks 

 Commercial banks comprise the largest group of depository institutions 

in size. They perform functions similar to those of savings institutions and 

credit unions, that is, they accept deposits (liabilities) and make loans (Saunders 

and Cornett, 2003). But they differ in their composition of assets and liabilities. 
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Commercial banks liabilities usually include non-deposit sources of funds, 

while their loans are broader in range, including consumer, commercial, and 

real estate loans.  

Commercial banks are among the most regulated firms in the economy. 

They can be chartered either by the state (state-chartered banks) or by the 

federal government (national banks). All the national banks must be members of 

Federal Reserve System and must be insured by the Bank Insurance Fund (BIF), 

which is administered by the Federal Deposit Insurance Corporation (FDIC) 

(Fabozzi and Modigliani, 2003). Because of the inherent special nature of 

banking and banking contracts, regulators have imposed numerous restrictions 

on their product and geographic activities (Saunders and Cornett, 2003). 

 Within the banking industry, banks’ activities, the structure and 

composition of assets and liabilities vary significantly across banks of different 

sizes. The smaller or community banks tend to specialize in retail or consumer 

banking, such as providing residential mortgages and consumer loans and 

accessing the local deposit base. Recently this group of banks is decreasing in 

both number and importance. The next are the regional and super-regional 

banks. They engage in more complete array of commercial banking activities, 

such as consumer and residential lending as well as commercial and industrial 

lending, both regionally and nationally. The majority of banks fall into this 

group. The third group is the interbank or federal funds market. The banks in 

this group engage in interbank market for short-term borrowing and lending of 
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bank reserves. Some of the very biggest banks belong to the fourth group called 

money center banks. They rely heavily on non-deposit or borrowed sources of 

funds. 

 

2.6  Commercial Banks’ Services 

Commercial banks now offer more services than the majority of other 

financial institutions, such services ranging from regular checking accounts, 

through consumer and mortgage lending, to underwriting of new securities 

issues by corporations and governments (Rose et al, 1995). The services can be 

broadly classified into three; individual banking, institutional banking, and 

global banking (Fabozzi and Modigliani, 2003). Different banks generate more 

activities in certain areas than others. For example, money center banks are 

more active in global banking. 

 

2.6.1 Individual Banking 

This encompasses consumer lending, residential mortgage lending, 

consumer installment loans, credit card financing, automobile financing, 

brokerage services, student loans, and individual-oriented financial investment 

services such as personal trust. Mortgage lending and credit card financing 

generate both interest and fee income, while brokerage and financial investment 

services generate fee income. Bank loans are one of the most important sources 

of credit in the economy, providing financial resources so that consumers, 
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businesses, and governments can acquire goods and services even when their 

income and savings are inadequate (Rose et al, 1995). 

 

2.6.2 Institutional Banking 

This category is made up of loans to nonfinancial corporations, financial 

corporations (such as life insurance companies), and government entities (states, 

local, and foreign governments). Also included are commercial real estate 

financing, leasing activities, and factoring. Loans and leasing generate interest 

income; while other services banks offer institutional customers generate fee 

income (Fabozzi and Modigliani, 2003).These services include assets 

management services, custodial services, and cash management services such as 

account maintenance, check clearing, and electronic transfers. 

 

2.6.3 Global Banking 

In this category, banks compete head-to head with another type of 

financial institution—investment banking firms. Global banking activities 

involve corporate financing, capital market and foreign exchange products and 

services. Corporate financing involves procuring funds for customer beyond 

traditional bank loan but through underwriting of securities (though there is a 

limit in this area). It also involves advice to corporate customers in such areas of 

strategies for obtaining funds, corporate restructuring, diversifications, and 
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acquisitions. Most global banking activities generate fee income rather than 

interest income. 

Capital market and foreign exchange products and services involve 

transactions where the banks purchase of account receivables. Banks may act as 

brokers or dealers in a service. These services generate both interest and fee 

income for the banks. Moreover, the financial products developed by banks to 

manage risk also yield income. The products include interest rate swap, interest 

rate agreements, interest rate options, currency swaps, and forward contracts. 

Banks generate either commission income or spread income from selling such 

products (Fabozzi and Modigliani, 2003). 

 Finally, the most important service by the commercial banks is 

expanding the money supply (transmission of monetary policy), through the 

making of loans and investments. They attract funds (deposits) from savings-

surplus units by issuing attractive financial assets (secondary securities) and 

lend these funds to borrowers or savings-deficit units, accepting IOUs (primary 

securities) in return (Rose et al, 1995). Because the liabilities (deposits) of 

depository institutions are significant component of the money supply (M1, M2, 

and M3) that impacts the rate of inflation, they play a key role in the 

transformation of monetary policy from central bank to the rest of the economy 

(Saunders and Cornett, 2003). That is, commercial banks are one of the conduits 

through which monetary policy actions impact the rest of the financial sector 

and the economy in general. 
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2.7  Commercial Banks’ Funding 

Commercial banks are highly leveraged organizations, relying mainly on 

debt (principal deposits) to support their assets. There are three main sources of 

funds for commercial banks; (1) deposits, (2) non-deposit borrowing, and (3) 

equity capital or net worth (stocks and retained earnings (Fabozzi and 

Modigliani, 2003).  

M1: currency under circulation, plus demand deposits at all commercial banks 

(less cash items in the process of collection, plus other checkable deposits.  
 

M2: M1, plus savings accounts and small time deposits (CDs, T. Bills less than 

$100,000), plus other non-deposit obligations of depository institutions. M3: 

M2, plus large time deposits (Negotiable CDs) 

Monetary policy actions include open market operations (the purchase 

and sale of securities in the securities market), setting the discount rate (the rate 

charged on “lender of last resort” borrowing from the Federal Reserve), and 

setting reserve requirements (the minimum amount of reserve assets depository 

institutions must hold to back deposits held as liabilities on their balance sheet). 

 

2.7.1 Deposits 

 Historically, most of the funds raised by banks come from deposits. 

Several types of deposit accounts are available in commercial banks, which 

include demand deposits and other transaction accounts (time deposits, and 

savings deposits). 
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Demand deposits is payable on demand to the deposit holder or to someone 

designated by the holder on presentation of a signed draft to the bank. The best-

known demand deposit is the regular checking account, which does not bear 

interest but permits the customer to write any number of checks desired (subject 

to some type of service charge) (Rose et al, 1995). 

 However, there are other transaction accounts similar to regular checking 

accounts but pay interest; examples are the Negotiable Order of Withdrawal 

(NOW), which carries a fixed rate of interest and is accessible by writing a 

check and the Money Market Deposit Account (MMDAs), which permit limited 

check writing but generally pay a higher and more flexible rate of interest than 

NOWs. Its interest payment is based on short-term interest rates. 

Time deposits also called certificates of deposit set a fixed maturity date and 

pay either a fixed or floating interest rate. Some certificates of deposits can be 

sold in the open market prior to their maturity while others cannot be sold. If a 

depositor elects to withdraw the funds prior to maturity, the bank imposes early 

withdrawal penalty (Fabozzi and Modigliani, 2003). 

Savings deposits pay interest (typically below market interest rate), but do not 

have specific maturity and usually can be withdrawn on demand. The savings 

and time deposits are usually referred to as non transactions deposits. 

 The composition of bank’s deposit is of considerable importance to its 

growth and earnings. The greater the proportion of demand deposits relative to 

time and savings deposits at an individual bank, the larger that bank’s liquidity 
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needs tend to be and the more concern it is about cash withdrawals and 

unexpected demand for loans. While the greater proportion of time deposits to 

demand and savings deposits exposes the bank to highest interest rates 

payments, which has the effect of driving up bank costs and placing a 

downward pressure on bank’s earning (Rose et al, 1995). Therefore commercial 

banks should be conscious of a trade-off between liquidity needs and high 

interest expenses. 

 

2.7.2 Non-Deposit Borrowings 

Usually banks supplement deposits with non-deposit borrowings to 

actively manage their assets. Such non-deposits sources of funds include short-

term borrowings of reserves in the federal funds, borrowing through the use of 

security repurchase agreements, or through credit obtained from discount 

windows of the Federal Reserve banks. Banks also use long-term borrowing of 

funds, including mortgages and subordinated notes, and debentures. In recent 

years, supplements of banks deposits and other borrowings have been sales of 

bank loans and securitization of assets. 

 

2.7.3 Equity Capital or Net Worth 

Like any corporation, banks also draw upon their owners (the 

stockholders) for funds. Equity capital is relatively small proportion of total 

assets in the commercial banks’ balance sheet, as banks are highly leveraged, 
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relying mainly on debt. Owner’s equity capital provides less than 10 percent of 

all the funds needed to run the modern bank, while more than 90 percent of 

bank’s assets are supported by borrowings. The principal components of equity 

capital are retained earnings, capital reserves, par value of common and 

preferred stock, and surplus (Rose et al, 1995). 

 

 2.8  Commercial Banks’ Products 

Loans represent three-fifth of the assets of all US insured banks (Rose et 

al, 1995). Banks make a bewildering array of loans for thousands of different 

purposes. There are three main categories of loans made by commercial banks. 

 

2.8.1 Real Estate Loans 

These are the largest component of loans made by commercial banks. 

They represent extension of credit to buy or build on real property (land), and 

loans to support the construction or purchase of homes, factories, apartments, 

shopping centers, warehouses etc. 

Securitization is the packaging and selling of loans and other assets backed by 

securities. 

The excess value of any stock issued above the stock’s par value. Real estate 

loans are very long-term loans with an average maturity of approximately 28 

years (Rose et al, 1995). 
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2.8.2 Commercial and Industrial (C&I) Loans 

These are commonly referred to as business loans, that help fund 

purchase of equipment, new venture start-up costs, and inventories for privately 

owns firms. C&I loans can be made for periods as short as a few weeks to as 

long as eight years or more. 

 

2.8.3 Individual (Consumer) Loans 

These represent personal and auto loans made by banks to individual 

consumers. It can be inform of revolving loans such as credit card debt or 

inform of non-revolving loans such as new and used automobile loans, mobile 

home loans, and fixed term consumer loans (24 months personal loans) 

(Saunders and Cornett, 2003). Both real estate and commercial and industrial 

loans can be made at either fixed rates of interest or floating rate. A fixed-rate 

loan has the rate of interest set at the beginning of the contract period. The rate 

remains in force over the loan contract period no matter what happens to market 

rates. A floating rate loan (also called Adjustable Rate Mortgage) has the rate of 

interest periodically adjusted to some underlying index. In low interest period, 

borrowers prefer fixed-rate to floating rate. 

 

2.8.4 Other Loans 

These represent loans to farmers, other banks, nonbank financial 

institutions, brokers and dealers, state and local governments, foreign banks, 

and sovereign governments. 



31 
 

2.8.5 Some Non-Debt Products 

Apart from loans, banks engage in some non-debt products and services, 

which can be on or off the balance sheet of the banks. Off balance sheet 

activities are becoming increasingly important, in terms of the amount involved 

and income they generate for banks, especially as the ability of the banks to 

attract high quality loan applicants and depositors becomes ever more difficult. 

An item or activity is off balance sheet if, when a contingent event occurs, such 

item or activity moves onto the asset or liability side of the balance sheet 

(Saunders and Cornett, 2003). Some of the non-debt products and services are 

as follows. 

Securitization: This is the process of packaging and selling loans and other 

assets backed by securities. Along with derivatives instruments (futures, 

forwards, swaps, and options), financial institutions use securitization to hedge 

interest rate risk. It also makes financial institutions’ assets more liquid, by 

increasing the availability of fund to the mortgage market and reducing interest 

cost of borrower. In effect the efficiency of the borrowing and lending  process 

has been improved (Livingston, 1993). Securitization is also an important 

source of fee income, with financial institutions acting as servicing agents for 

the assets sold. It also helps reduce the effect of regulatory taxes, such as capital 

requirements, reserve requirements, and deposit insurance premiums (Saunders 

and Cornett, 2003). 
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Derivatives: Financial products developed by banks such as futures, forwards, 

swaps, and options can be used either for hedging interest rate risk and other 

purposes or become dealers of those products and act as counterparties in trades 

with customers. Banks generate both fees income and commission income from 

these products. 

Letters of credit: They are contingent guarantees sold by financial institutions 

to underwrite the trade or commercial performance of the buyer of the guarantee 

(such as corporation) (Saunders and Cornett, 2003). They are widely used in 

both domestic and international trade. 

 Banks engage in selling both Commercial and standby letters of credits. 

Standby letters of credit cover mostly contingencies that are potentially severe, 

less predictable, or frequent, and not necessarily trade related. 

Loan commitments: This is a contractual commitment made by a bank to make 

a loan up to a stated amount at a given interest rate in future. Apart from the 

interest income generated from this contract, the bank also charges up-front fee 

for making fund available throughout the agreed period, and back-end fee for 

any unused component of a loan commitment (Saunders and Cornett, 2003). 

Investment in interest earning assets: (treasury bills, treasury bonds, sovereign 

bonds). 

Commercial banks hold treasury securities as secondary reserves that can 

readily be turned into cash as the need arises (Livingston, 1993). The 
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Government uses this avenue for monetary policy implementation, through the 

open market operation, thereby the banks serving as Government agents. 

Credit allocation: Banks are major and sometimes the only source of finance 

for particular sectors of the economy pre identified as being in special need of 

finance. Government has identified residential real estate and farming sectors as 

the sectors in need of special subsidies, as they are especially important sectors 

of the economy in terms of the overall social welfare of the population. The 

government has directly encouraged financial institutions to specialize in 

financing these areas through the creation of mortgage banks, agricultural banks 

etc. 

Intergenerational Wealth transfer: Commercial banks help savers to transfer 

wealth between youth and old age across generations. This they do by engaging 

in trust funds and life insurance policies, 

Trust services: The trust departments of commercial banks hold and manage 

assets for individuals or corporations. These trusts include estate assets and 

assets delegated to bank trust departments by less sophisticated investors. 

Pension funds are also being managed by trust departments. The banks manage 

the pension funds; act as trustees for any bond held by the pension funds, and 

act as transfer and disbursement agents for the pension funds. 

Correspondent banking: This is the provision of banking services to other 

banks that do not have the staff resources to perform the services themselves. 

Such services include check clearing and collection, foreign exchange trading, 
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hedging services, and participation in large loan and security issuance (Saunders 

and Cornett, 2003). Payment for the services is generally in the form of non-

interest bearing deposits held at the bank offering the corresponding services. 

 

2.9 Empirical Review  

A lot has been reviewed in terms of lending activities of various deposit 

money banks. Some opinions deliberated on the factor responsible for banks 

willingness to extend much credit to some sector of the economy, while some 

discussed effect of such extension of credits on productivity and output.  

Felicia (2011) used regression analysis to investigate the determinants of 

commercial banks lending behaviour in Nigeria. The study discovered that 

commercial banks deposits have the greatest impacts on their lending 

behaviour.  

Khat and Bathia (1993) used non-parametric method in his study of the 

relationship between interest rates and other macro-economic variables, 

including savings and investment. In his study he grouped (64) Sixty-Four 

developing countries including Nigeria into three bases on the level of their real 

interest rate. He then computed economic rate among which were gross savings, 

income and investment for countries. Applying the Mann - Whitny test, he 

found that the impact of real interest was not significant for the three groups.  

Adofu and Audu (2010) used ordinary least square method to ascertain 

the assessment of the effects of interest rate deregulation in enhancing 
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agricultural productivity in Nigeria. The study found out that interest rate play a 

significant role in enhancing economic activities and as such, monetary 

authorities should ensure appropriate determination of interest rate level that 

will break the double - edge effect of interest rate on savers and local investors.  

Rasheed (2010) used error correction model (ECM) to investigate interest 

rates determination in Nigeria. The study found out that as the Nigerian 

financial sector integrates more with global markets, returns on foreign assets 

will play a significant role in the determination of domestic interest rates. 

Godspower-Akpomiemie (2012) examined the interest rate sensitivity of 

commercial banks’ interest profitability (Net Interest Margin) and net worth at 

the theoretical level and attempt to measure empirically the extent to which the 

interest profitability and net worth of commercial banks have been affected 

during the period of changing interest rates between 2001 and 2010. It as well 

measures the extent to which the factors that determine interest rate movement 

affect interest rate and which of the factors has more effect on interest rate. The 

measure of profitability captures the essence of lend-long borrow-short without 

directly including other determinants of bank income, such as loan loss and loan 

volume, which may be correlated with interest rates. The sampled banks are 

fourteen commercial banks and one investment bank in South Africa. The 

sampled banks were later divided into two groups (big and small), based on 

their assets size as at the year-end 2010. There are five (5) big banks with asset 

size of more than R100 billion and ten (10) small banks with asset size of less 
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than R100 billion as at the year-end 2010. Analysis was further carried out 

separately on both the big and small banks to see the effect of interest rate 

fluctuations on them. Data required by the model was obtained from annual 

financial statements of the sampled banks for the period of ten years. 

 It was found that fluctuations on interest rate (repo rate) affect the profit 

of commercial banks, but this effect is huge on small banks than the big banks. 

As the repo rate increases, the profit of commercial banks increases. Such effect 

of repo rate on profit of commercial banks was found to be statistically 

significant. It was also found that interest rate changes as well affect the net 

worth of commercial banks. The macroeconomic factors the determine the 

interest rates do not have direct effect on the banks’ profit, but have significant 

effect on the banks’ net worth, especially that of the small banks. As the rate of 

inflation, the rate of money supply, and uncertainty increase, the net worth of 

the small commercial banks in South Africa also increase. 

 It could be advised that to maximize owners’ equity, South African 

commercial banks (big and small) should concentrate more on forecasting and 

controlling the determinants of the interest rates, rather than the interest rates 

themselves (Godspower-Akpomiemie, 2012) . It was also found that among the 

internal factors affecting profit and net worth of commercial banks, the liquidity 

ratio is most significant relative to capital ratio, competition, and non-

performing loan. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter examines the sources of data and methods used to obtain 

relevant information for the work. It highlights generally, the research design, 

sources and nature of data used and the method of analysis employed by the 

researcher. 

 

3.2 Research Design 

Two research designs can be identified. They are:  

i. Survey Design; in which representative sample of the population is 

studied and result generalized.  

ii. Case Study; which involves conclusion in solution to the situation of the 

one group. (Osuala, 2005).  

The research design employed was survey research design (exploratory 

variant of descriptive design), which according to Asika (2001) is a one – time 

only observation method. It involved a survey of the research population. This, 

therefore, will ensure a detailed quantitative data for analysis as well as a valid 

solution.  
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3.3 Population and Sampling Techniques  

The areas of this study are centred on the impact of interest rate on 

deposit money banks’ profitability. Based on this premises, the financial 

institutions in Nigeria are population of interest of this work. 

 

3.3.1 Sampling Technique 

Sampling method could be differentiated into: 

i.  Probability/Sampling method, and  

ii. Non-Probability Sampling method, (Asika, 1999).  

For the purpose of this work, however, non-probability sampling method was 

used. Also, the judgment sampling procedure was adopted. This enables the 

researcher to consider typical members of the population he feels will give him 

appropriate data needed for the study. Hence the choice of deposit money banks 

in Nigeria. 

 

3.4  The Model Specification 

3.4.1 Types and Sources of Data 

The macroeconomic nature of the study prompted the use of secondary 

data which essentially involve the use of published work and in order to meet 

the information requirement, as well as for accuracy and precision of data. The 

data used in this study were sourced from 2012 Central Bank of Nigeria (CBN) 

Statistical Bulletin and Nigerian Deposit Insurance Corporation (NDIC) Annual 
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Report and Accounts (various publications). The data used are aggregates for 

each variable obtained for the period 1995 – 2012 (18 years). The period was 

chosen to cover to a reasonable extent the period of various reforms in the 

financial sector and because of the availability of data.  

 

3.4.2 Development of the Model 

The model adopted for this study is underpinned to the model of Enyioko 

(2012) and Okoye and Eze (2013) in their studies “The impact  of interest rate 

policy on performance of deposit money banks in Nigeria” and “The effect of 

bank lending rate on the performance of Nigeria deposit money banks” 

respectively. Both works measured performance with Return on Asset (ROA) as 

a function of the Lending rates, minimum rediscount rate and ratio of loan to 

deposit. However, this study adopts the model used by Enyioko (2012) and 

Okoye and Eze (2013) but added return on equity and the real deposit rate.  In 

this recent work, minimum rediscount rate (MRR), real deposit rate (RDR), 

prime lending rate (PLR) and loan to deposit rate (LDR) shall be used as proxy 

for interest rates while return on assets (ROA) and return on equity (ROE) shall 

be used as a proxy for banks profitability. 

The functional model for this study therefore is: 

ROA = f(MRR, RDR, PLR, LDR) ---------------------------------------------------(1) 

ROE = f(MRR, RDR, PLR, LDR) ---------------------------------------------------(2) 

Where; 
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ROA:   Return on Assets 

ROE: Return on Equity 

MRR: Minimum Rediscount Rate 

RDR: Real Deposit Rate, and   

PLR: Prime Lending Rate 

LDR: Ratio of Loan to Deposit   

The econometric equation for the model is specified as: 

ROA = β0 + β1(MRR) + β2(RDR) + β3(PLR) + β4(LDR) + µt --------------------(3) 

ROE = β0 + β1(MRR) + β2(RDR) + β3(PLR) + β4(LDR) + µt --------------------(4) 

Where; 

β1, β2, β3 and β4 are partial slope coefficient or parameter of the independent 

variables, and β0 is the intercept term or constant variable in the model, and µt is 

the disturbance term (error term) defined by Koutsoyiannis (2003) as a random 

(stochastic) variable that has well defined probabilistic properties. 

 

3.4.3 Method of Data Analysis 

In attempt to answer the question of the study and the consequent 

hypothesis so developed, the writer shall use the multiple regression statistical 

techniques or ordinary least square (OLS) method. Also, 5% (0.05) level of 

significance or 95% confidence level was chosen for the purpose of this study. 

In addition, the E-views 7.0 software will be used in estimating the models and 



41 
 

analyzing the data in this study. The statistical tests to evaluate are the student 

F-test, R2 (the coefficient of determination) and t-test. 

 

3.4.4 The F-test 

 Hypothesis to be tested at α = 5% is: 

 H0: β1 = β2 = β3 = β4 = 0 (the model is not statistically significant) 

 H1: β1 ≠ β2 ≠ β3 ≠ β4 ≠ 0 (the model is statistically significant) 

Decision Rule:  

Reject H0 if Fcal > F0.05(v1, v2), otherwise do not reject. Meaning that if 

computed F-ratio is greater than the table value we accept H1 and reject H0 then 

conclude that the model is significant. This means that the model is adequate 

and is reliable for any analysis drawn from it. Otherwise, if computed F-ratio is 

less than the table value we accept H0 and reject H1 then conclude that the 

model is not significant. This means that the model is not adequate and is 

unreliable for any analysis drawn from it. 

Alternatively, reject H0 if probability of f-statistic is less than 0.05. 

Otherwise accept H0. (Reject H0 if prob(f-statistic) < 0.05; Accept H0 if prob(f-

statistic) > 0.05). 

 

3.4.5 Coefficient of Determination (R2) 

The R2 is used to determine the explanatory power of the model i.e. the 

goodness of fit of the regression. Put differently, it measures the proportion of 
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variations in the dependent variable that is explained by the independent 

variables. Due to the number of explanatory variables used, the tendency for the 

value of R2 to rise is inherent. Therefore, to correct this defect, R2 is adjusted by 

taking into account the degree of freedom. The adjusted coefficient of 

determination is computed thus:  

R2 = 1 –   n – 1  (1 – R2) 
       n - k 

 

As already stated, this measures the total variations in the regressand 

explained by the regressors, (Osuagwu, 1999).  
 

3.4.6 The Student t-test 

This test is used to test the individual significant value of the variables 

used in the model. 

Decision Rule: 

If tcal < ttab at α/2 level of significance and n – k – 1 degree of freedom; accept 

H0 and do not accept H1. If tcal > ttab at α/2 level of significance and n – k – 1 

degree of freedom; reject H0 and accept H1 and conclude that the variable is 

significant. 

   
          
    
 

 
 
-α/2       +α/2 
                                       

Alternatively: Reject H0 if prob(tcal) < 0.05; Accept H0 if prob(tcal) > 0.05. 

Critical Region or  
Rejection Region 
      Acceptance    Region 

Rejection Region 
or Critical Region 
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3.5  Estimation Procedure 

3.5.1 Test for Stationarity 

 A time series is stationary if its mean and variance are constant over time 

and the covariance between two time periods depend only on the disturbance or 

gap or lag between the two time periods and not the actual time at which the 

covariance is computed. In order to conduct this test, the Augmented Dickey-

Fuller (ADF) test will be employed since it adjusts for serial correlation. This 

test is conducted under the following null hypothesis:  

Ho: The variable is not stationary. 

Decision Rule: 

 If the statistical value exceeds the critical value, we reject the null 

hypothesis of non-stationarity otherwise, we accept. 

 

3.5.2 Co-integration test 

 Co-integration test is used to show whether the linear combination of 

non-stationary time series is stationary. That is, although the time series is 

integrated of say order one I(1), its linear combination can be I(0). 

Economically speaking, two variables will be co-integrated if they have a long 

term, or equilibrium, relationship between them (Koutsoyiannis, 2003). To test 

for this, Johansen method shall be used. Hypothesis to be tested is: 

H0: the variables are not co-integrated 

H1: the variables are co-integrated 
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t=1 t 

t=n 

Decision Rule: Reject H0 if the statistical value of the result exceeds the critical 

value at 5% level of significance, otherwise do not reject H0.  

 

3.5.3 Autocorrelation Test 

 This test is used to verify the randomness of the error term between 

members of the same series of observations. Put differently, it is used to test for 

serial correlation of the errors corresponding to different observations. The 

Durbin-Watson d test will be employed to conduct this test. The Durbin-Watson 

statistic is computed as: 

  ∑t=2 ( µt – µt-1  )2 
D =         ∑t=n µ2 
 

 If the D value is about 2, there is no serial correlation (of the first order) 

either positive or negative. But the closer d is to zero (0) the greater the 

evidence of positive correlation and the closer d is to 4 the greater the evidence 

of negative serial correlation. 

 

3.6  Assumption 

In using the Multiple Regression Model, the following assumptions are 

made: 

(a) There is a linear relationship between the dependent variable and the 

independent variables. Hence, the functional relationship:  

Y = f(X1, X2, …, Xn)  
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(b) The random terms of different observations (ui, uj) are independent. This 

means that all the co-variances of any ui, with any other uj are equal to 

zero. The value which the random term assumes in one period does not 

depend on the value which it assumed in any other period. 

(c) The explanatory variables are not perfectly linearly correlated. If there is 

more than one explanatory variable in the relationship it is assumed that 

they are not perfectly correlated with each other. Indeed the regressors 

should not be highly multicollinear. 
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CHAPTER FOUR 

PRESENTATION, ANALYSIS AND INTERPRETATION OF DATA 

 

4.1  Introduction 

This chapter deals with systematic presentation of data collected during 

the survey. Data are collected from CBN statistical bulletin and NDIC annual 

reports and accounts for the period 1995 – 2012. 

 

4.2  Data Presentation 

Table 4.2 Different Interest Rates and Return of Assets of DMBs in Nigeria 

1995–2012. 

 
      ROA          ROE             MRR           RDR           PLR          LDR 

Year        %          %              %         %             %         % 
1995 2.89 89.43 13.50 12.61 20.18 73.30 
1996 2.05 67.97 13.50 11.69 19.74 72.90 
1997 3.16 103.16 13.50 4.80 13.54 76.60 
1998 4.04 103.26 14.31 5.49 18.29 74.40 
1999 3.82 102.88 18.00 5.33 21.32 54.60 
2000 3.78 115.27 13.50 5.29 17.98 51.00 
2001 4.82 114.29 14.31 5.49 18.29 65.63 
2002 3.47 97.12 19.00 4.15 24.85 62.78 
2003 2.67 26.58 15.75 4.11 20.71 61.85 
2004 2.58 27.23 15.00 4.19 19.18 68.63 
2005 0.49 4.81 13.00 3.83 17.95 70.80 
2006 0.59 4.12 12.25 3.14 17.26 63.60 
2007 5.92 36.83 8.75 3.55 16.94 70.78 
2008 3.94 22.12 9.81 2.84 15.14 80.93 
2009 -9.28 -64.72 7.44 2.68 18.99 85.66 
2010 3.91 162.98 6.13 2.21 17.59 74.20 
2011 -0.04 -0.28 9.19 1.41 16.02 44.77 
2012 2.62 22.20 12.00 1.70 16.79 42.31 

Source: 2012 CBN Statistical Bulletin and NDIC Annual Report and Accounts 
(various years). 
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4.3  Analysis of Data and Interpretation of Results 

 This paragraph shows the analysis of variables used in the equation and 

their corresponding coefficients as estimated by the computer. 

 

4.3.1 Stationarity Test  

       Table 4.3a Summary of Result of Stationarity Test 

Variables ADF-value Critical value Order or Integration 

ROA -4.154638  1% = -4.004425 
5% = -3.098896 

10% = -2.690439 

Stationary at first difference 

I(1) 

ROE -4.632421  1% = -3.959148 
5% = -3.081002 

10% = -2.681330 

Stationary at first difference 

I(1) 

MRR -4.352490 1% = -3.920350 
5% = -3.065585 

10% = -2.673459 

Stationary at first difference 

I(1) 

RDR -6.158905  1% = -4.057910 
5% = -3.119910 

10% = -2.701103 

Stationary at first difference 

I(1) 

PLR -6.399643  1% = -3.959148 
5% = -3.081002 

10% = -2.681330 

Stationary at first difference 

I(1) 

LDR -4.091641  1% = -3.959148 
5% = -3.081002 

10% = -2.681330 

Stationary at first difference 

I(1) 

        Source: Extracts from Result of Stationarity Test (Appendix II)  

From table 4.3a, all the variables, ROA, ROE, MRR, RDR, PLR and LDR, are 

stationary at first difference and they are therefore of integrated order one I(1). 

This forms the bases for the cointegration test. 
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4.3.2 Result for Co-integration Test 

 Having ascertained that the variables are of I(1), the long run relationship 

was established by conducting the co-integration test using the Johansen 

Method. Hypothesis to be tested is: H0: the variables are not co-integrated. 

Decision Rule: Reject H0 if the statistical value of the result exceeds the critical 

value at 5% level of significance, otherwise do not reject H0. 

 

Table 4.3b(1) Co-integration Result using Johansen Method (Model 1) 
Sample (adjusted): 1997 2012   
Included observations: 16 after adjustments  
Trend assumption: Linear deterministic trend  
Series: ROA MRR RDR PLR LDR    
Lags interval (in first differences): 1 to 1  

     
Unrestricted Cointegration Rank Test (Trace)  
     
     Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     None *  0.980725  158.6208  69.81889  0.0000 

At most 1 *  0.962603  95.43770  47.85613  0.0000 
At most 2 *  0.773674  42.85923  29.79707  0.0009 
At most 3 *  0.645883  19.08677  15.49471  0.0137 
At most 4  0.143409  2.476724  3.841466  0.1155 

     
      Trace test indicates 4 cointegrating eqn(s) at the 0.05 level 
 * denotes rejection of the hypothesis at the 0.05 level 
 **MacKinnon-Haug-Michelis (1999) p-values  

     
Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
     
     Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     None *  0.980725  63.18313  33.87687  0.0000 

At most 1 *  0.962603  52.57847  27.58434  0.0000 
At most 2 *  0.773674  23.77246  21.13162  0.0207 
At most 3 *  0.645883  16.61005  14.26460  0.0209 
At most 4  0.143409  2.476724  3.841466  0.1155 

     
      Max-eigenvalue test indicates 4 cointegrating eqn(s) at the 0.05 level 
 * denotes rejection of the hypothesis at the 0.05 level 
 **MacKinnon-Haug-Michelis (1999) p-values  

 

Source: Co-integration Test Result (Appendix III) 
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Table 4.3b(2) Co-integration Result using Johansen Method (Model 2) 
Sample (adjusted): 1997 2012   
Included observations: 16 after adjustments  
Trend assumption: Linear deterministic trend  
Series: ROE MRR RDR PLR LDR    
Lags interval (in first differences): 1 to 1  

     
Unrestricted Cointegration Rank Test (Trace)  
     
     Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     None *  0.998135  172.0284  69.81889  0.0000 

At most 1 *  0.935186  71.47254  47.85613  0.0001 
At most 2  0.693926  27.69270  29.79707  0.0858 
At most 3  0.392316  8.749868  15.49471  0.3890 
At most 4  0.047597  0.780264  3.841466  0.3771 

     
      Trace test indicates 2 cointegrating eqn(s) at the 0.05 level 
 * denotes rejection of the hypothesis at the 0.05 level 
 **MacKinnon-Haug-Michelis (1999) p-values  

     
Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
     
     Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     None *  0.998135  100.5559  33.87687  0.0000 

At most 1 *  0.935186  43.77983  27.58434  0.0002 
At most 2  0.693926  18.94284  21.13162  0.0985 
At most 3  0.392316  7.969604  14.26460  0.3818 
At most 4  0.047597  0.780264  3.841466  0.3771 

     
      Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level 
 * denotes rejection of the hypothesis at the 0.05 level 
 **MacKinnon-Haug-Michelis (1999) p-values  

 

Source: Co-integration Test Result (Appendix III) 

Table 4.3b(1) shows that, both the trace test and the max-eigenvalue test 

indicated 4 co-integrating equations at 5% level. The implication of this is that 

there is the possibility that a long run relationship exist between the variables 

used in model 1. Similarly, Table 4.3b(2) shows that, both the trace test and the 

max-eigenvalue test indicated 2 co-integrating equations at 5% level. This also 

implies that long run relationship exists between the variables used in model 2.   
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4.3.3 Regression Result (Appendix I) 
 
From the result (Appendix I), the relationship of the models are:  

ROA = 8.10 + 0.44*MRR + 0.20*RDR - 0.49*PLR - 0.05*LDR …………(5) 

ROE = 42.19 + 3.72*MRR + 5.81*RDR - 2.06*PLR - 0.32*LDR …...……...(6) 

Considering the result in equation 5, the result shows that a linear and positive 

relationship exists between the dependent and the independent variables put 

together. It also shows that a unit increase in MRR and RDR will cause ROA to 

increase by 0.44unit and 0.20unit respectively all things being equal.  On the 

opposite, PLR and LDR have negative relationship with ROA meaning that a 

unit increase in PLR and LDR will lead to 0.49unit and 0.05unit decrease in 

ROA respectively ceteris paribus. However, only the relationship between PLR 

and ROA is statistically significant while the others are not statistically 

significant at 5% level. 

 Considering the result in equation 6, the result shows that a linear and 

positive relationship exists between the dependent and the independent 

variables put together. It also shows that a unit increase in MRR and RDR will 

cause ROE to increase by 3.72unit and 5.81unit respectively all things being 

equal.  On the opposite, PLR and LDR have negative relationship with ROE 

meaning that a unit increase in PLR and LDR will lead to 2.06unit and 0.32unit 

decrease in ROE respectively ceteris paribus. However, only the relationship 

between PLR and ROE is statistically significant while the others are are not 

statistically significant at 5% level. 
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4.4  Statistical Criteria 

 This paragraph estimates the student t-test, F-test and R2 (the coefficient 

of determination). 

Table 4.4a Summary of F-test. R2 and Serial Correlation results 

Dependent Variables 
Tests      ROA            ROE 
F-statistic 91.28593 90.80108 
Prob(F-statistic) 0.000001 0.000001 
R-squared 0.722851 0.8623 
Adjusted R-squared 0.714933 0.852803 
    Durbin-Watson stat 2.160062 2.202103 

 

Source: Extract from regression result (Appendix I) 

 

4.4.1 F-test 

This test is used to determine the overall significance of the model. Hypothesis 

to be tested is: 

H0: β1 = 0 (the model is not statistically significant) 

H1: β1 ≠ 0 (the model is statistically significant) 

At α = 5% 

Decision Rule: Reject H0 if Fcal > F0.05(v1, v2), otherwise do not reject. Or reject 

H0 if prob (f-statistic) < 0.05, otherwise do not reject H0. 

From table 4.4a, the prob (f-statistic) of the two models are 0.000001 each and 

are lower than 0.05. We therefore reject H0 and conclude that the models are 

significant, adequate and reliable for any analysis drawn from them.  
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4.4.2 Coefficient of Determination (R2) 

  The statistical test seeks to evaluate the statistical reliability of our 

parameter estimates. The R2 values of 0.7229 and 0.8623 indicate that the power 

of our variables together to explain variations in relation to dependent variables, 

return on asset (ROA) and return on equity (ROE) respectively, is high. It also 

shows that the level of correlation between the variables and ROA and ROE is 

high and tight.  

 In the same vein, the adjusted R2 values of 0.7149 and 0.8528 imply that 

the variables’ contribution to the explanation of the changes in the dependent 

variables ROA and ROE is 71.49% and 85.28% respectively while 28.51% and 

14.72% is explained by other factors unexplained by the models. 

 

4.4.3 The student t-test 

Hypothesis to be tested are: 

H0: the parameters estimated are statistically insignificant. 

H1: the parameters estimated are statistically significant. 

Decision Rule: 

Reject H0 if tcal > t(tab) at 5% level of significance. Otherwise do not reject. 

Alternatively, 

If the significant level (prob.) as shown in the regression result is less than 0.05, 

reject H0. Otherwise do not reject. 
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Table 4.4b Summary of the T-test and Research Questions. 

                 ROA                  ROE 
Variables t-Statistic Prob.   Decision t-Statistic Prob.   Decision 

MRR 1.374098 0.1926 Not Significant 0.62541 0.5425 Not Significant 
RDR 0.657957 0.522 Not Significant 1.025038 0.3240 Not Significant 
PLR -1.22869 0.0241 Significant -0.27941 0.0078 Significant 
LDR -0.67581 0.511 Not Significant -0.23346 0.819 Not Significant 

 

Source: Extract from regression result (Appendix I)  
 

Only the t-values of PLR in model 1 and model 2 are significant. The t-

values of all the other variables are not significant at 5% level. This is because 

the probability values as shown in the table are all greater than 0.05.  

 

4.4.4 Testing of Hypotheses  

The hypotheses of this study as explicitly stated in chapter one are as 

follows: 

H01: There is no significant relationship between Minimum Rediscount Rate 

(MRR) and profitability of Deposit Money Banks in Nigeria. 

H02: There is no significant relationship between Real Deposit Rate (RDR) and 

profitability of Deposit Money Banks in Nigeria. 

H03: There is no significant relationship between Prime Lending Rate (PLR) and 

profitability of Deposit Money Banks in Nigeria. 

H04: There is no significant relationship between Loan to Deposit Rate (LDR) 

and profitability of Deposit Money Banks in Nigeria. 
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The result in table 4.4b reveals that only the alternative hypotheses of H03 

was accepted in both models while the null hypotheses of all other stated 

hypotheses are accepted. Hence the conclusion that: 

(a) There is no significant relationship between Minimum Rediscount Rate 

(MRR) and Profitability of Deposit Money Banks in Nigeria. This 

answers research question 1. 

(b) There is no significant relationship between Real Deposit Rate (RDR) 

and Profitability of Deposit Money Banks in Nigeria. This answers 

research question 2.  

(c) There is significant relationship between Prime Lending Rate (PLR) and 

Profitability of Deposit Money Banks in Nigeria. This answers research 

question 3. 

(d) There is no significant relationship between Loan to Deposit Rate (LDR) 

and Profitability of Deposit Money Banks in Nigeria. This answers 

research question 4. 

 

4.4.5 Autocorrelation (serial correlation) 

 The Durbin Watson d-test is adopted for this test. If the d value is about 

2, there is no serial correlation (of the first order) either positive or negative. But 

the closer d is to zero (0) the greater the evidence of positive correlation, the 

closer d is to 4 the greater the evidence of negative serial correlation.  
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 The Durbin Watson d statistic (d) = 2.16 in model 1 and 2.20 in model 2 

(Table 4.4a) can each be approximated to 2; this indicates a case of no serial 

correlation (of the first order) either positive or negative.  

 

4.5  Discussion of Result 

The equation in the model regressed ROA and ROE on MRR, RDR and 

PLR. The coefficients of the constant terms are 8.1 in model 1 and 42.19 in 

model 2. The sign borne by the regression coefficients of constants are positive 

implying at zero performance of the independent variables, the ROA and ROE 

increase respectively. The regression coefficient of MRR and RDR are positive 

signed in both models with insignificant t-values. PLR and LDR carry negative 

signs in both models but only the t-value of PLR is statistically significant at 5% 

level while that of LDR is not statistically signed. This implies that PLR affects 

profitability (measured by ROA and ROE) significantly. It is estimated that 

while a unit increase in MRR and RDR increase ROA by 0.44unit and 0.20unit 

respectively, 1unit increase in PLR and LDR, on the average, will lead to 

0.49unit and 0.05unit reduction in ROA respectively, all things being equal. 

Considering model 2, it is estimated that while a unit increase in MRR and RDR 

increase ROE by 3.72units and 5.81units respectively, 1unit increase in PLR 

and LDR, will reduce ROE by 2.06units and 0.32unit respectively, all things 

being equal.  
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Looking at table 4.4a, the adjusted R2 is 71.49% in model 1 and 85.28% 

in model 2. This means in essence that the explanatory variables in the models, 

within the period under study, contribute 71.49% and 85.28% to the changes in 

the dependent variables. It shows that the explanatory variables cannot be 

ignored when explaining the variations in the explained variables.  

Nigerian deposit money banks remain dominant in the banking system in 

terms of their shares of total assets and deposit liabilities. Their total loans and 

advances, a major component of total credits to the private sector are still low as 

indicated by the LDR results. Given the results above, the researcher concludes 

that prime lending rate of banks is very important in determining the 

profitability of banks and should not be neglected. It is the only variable that has 

shown a significant effect on banks’ profitability measured by ROA and ROE. 

The relative performance of the banks in terms of private sector credit, relative 

to the economy have been very marginal such that it can be safely concluded 

that the MRR, RDR and LDR have not brought about any meaningful 

contribution with respect to some of the performance indicators like ROA and 

ROE. The above result is in line with the findings of Okoye and Eze (2013) who 

established that bank lending rate has significant effect on the performance of 

Nigerian banking industry. This finding is also in agreement with the finding of 

Megginson (2005) and Somoye (2006) postulations. On the contrary, this recent 

finding is not in line with the findings of Enyioko (2012) who concludes that 
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interest rate is not a sufficient tool to enhance financial stability and Banks’ 

performance.  
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

 

5.1  Summary 

 The study has reviewed the impact of Interest Rate on Profitability of 

Deposit Money Banks in Nigeria (1995-2012). The study was done using 

secondary data analyzed with multiple regression method. The result revealed 

that the variables, ROA, ROE, MRR, RDR, PLR and LDR are stationary at first 

difference and they are therefore of integrated order one I(1). In addition, the 

existence of long run relationship between the variables used in the model was 

established. However, the regression result shows that a linear and positive 

relationship exists between the explained and the explanatory variables. It also 

shows that a unit increase in MRR and RDR will cause ROA to increase by 

0.44unit and 0.20unit respectively all things being equal, while a unit increase 

in PLR and LDR will lead to 0.49unit and 0.05unit decrease in ROA 

respectively ceteris paribus. However, only the relationship between PLR and 

ROA is statistically significant while the others are not statistically significant at 

5% level. 

 Considering the result in equation 6, the result shows that a unit increase 

in MRR and RDR will cause ROE to increase by 3.74unit and 5.81unit 

respectively all things being equal while a unit increase in PLR and LDR will 

lead to 2.06unit and 0.32unit decrease in ROE respectively ceteris paribus. 
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However, only the relationship between PLR and ROE is statistically significant 

while the others are are not statistically significant at 5% level. 

  In addition, The R2 values of 0.7229 and 0.8623 indicate that the power of 

our variables together to explain variations in relation to dependent variables, 

return on asset (ROA) and return on equity (ROE) respectively, is high. It also 

shows that the level of correlation between the variables and ROA and ROE is 

high and tight.  

 In the same vein, the adjusted R2 values of 0.7149 and 0.8528 imply that 

the variables’ contribution to the explanation of the changes in the dependent 

variables ROA and ROE is 71.49% and 85.28% respectively while 28.51% and 

14.72% is explained by other factors unexplained by the models. 

 Finally, the model was found to have a case of no serial correlation (of 

the first order) either positive or negative. 

 

5.2  Conclusion 

The profit efficiency/asset utilization has not been impressive. We notice 

that there seems to be a presumption that the reform in the banking sector is all 

that is required to fix the economy. The idea underlying the interest rate policy 

is that bank interest rate would reduce the insolvency risk through asset 

diversification.  

We noted that there is the possibility that credit risk could increase in the 

event a sound bank merging with an unsound one and that bank interest rates do 
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significantly improve the performance and efficiency of the participant banks. 

Thus, strengthening of the balance sheet is imperative to those who seek to be 

acquired and those who are in pursuit of expansion to avoid bank failure. It is 

equally noted that interest rate programme through merger and acquisition 

require time-frame. The study concludes that prime lending rate of banks is very 

important in determining the profitability of banks and should not be neglected. 

It is the only variable that has shown a significant effect on banks’ profitability 

measured by ROA and ROE.  

 

5.3  Recommendations 

In the light of the foregoing analysis the following recommendations 

were made:  

(1) The Bank interest rate in the financial market must be market driven to 

allow for efficient process.  

(2) Researchers should begin to develop a new framework for financial 

market stability as opposed to banking interest rate policy.  

(3) The government should adopt policies that will help Nigerian deposit 

money banks to improve on their performance.  

(4) There is need to strengthen bank lending rate policy through effective and 

efficient regulation and supervisory framework.  

(5) Banks should try as much as possible to strike a balance in their loan 

pricing decisions. This will help them to be able to cover cost associated 
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with lending and at the same time, maintain good banking relationship 

with their borrowers. 
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Appendix I 
REGRESSION RESULT 

Dependent Variable: ROA   
Method: Least Squares   
Sample: 1995 2012   
Included observations: 18   

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 8.103177 8.045962 1.007111 0.3323 

MRR 0.442478 0.322013 1.374098 0.1926 
RDR 0.202158 0.307252 0.657957 0.5220 
PLR -0.491582 0.400086 -1.228691 0.0241 
LDR -0.050402 0.074580 -0.675805 0.5110 

     
     R-squared 0.722851     Mean dependent var -0.048649 

Adjusted R-squared 0.714933     S.D. dependent var 6.923483 
S.E. of regression 3.696565     Akaike info criterion 5.505224 
Sum squared resid 478.2609     Schwarz criterion 5.592300 
Log likelihood -99.84664     Hannan-Quinn criter. 5.535922 
F-statistic 91.28593     Durbin-Watson stat 2.160062 
Prob(F-statistic) 0.000000    

     
     Substituted Coefficients: 

========================= 
ROA = 8.10317664503 + 0.442478107064*MRR + 0.202158303129*RDR - 0.4915817209*PLR - 
0.0504017155483*LDR 
 
 
Dependent Variable: ROE   
Method: Least Squares   
Sample: 1995 2012   
Included observations: 18   

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 42.18997 148.4966 0.284114 0.7808 

MRR 3.716872 5.943094 0.625410 0.5425 
RDR 5.812634 5.670651 1.025038 0.3240 
PLR -2.063133 7.383997 -0.279406 0.0078 
LDR -0.321354 1.376457 -0.233464 0.8190 

     
     R-squared 0.862300     Mean dependent var 57.51389 

Adjusted R-squared 0.852803     S.D. dependent var 57.04739 
S.E. of regression 30008.37     Akaike info criterion 11.25167 
Sum squared resid 2.61E+10     Schwarz criterion 11.49899 
Log likelihood -373.7264     Hannan-Quinn criter. 11.28577 
F-statistic 90.80108     Durbin-Watson stat 2.202103 
Prob(F-statistic) 0.000000    

     
     Substituted Coefficients: 

========================= 
ROE = 42.1899746184 + 3.71687152241*MRR + 5.81263445531*RDR - 2.06313301877*PLR - 
0.321353574838*LDR 
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APPENDIX II 

UNIT ROOT TEST 

 
Null Hypothesis: D(ROA) has a unit root  
Exogenous: Constant   
Lag Length: 2 (Automatic - based on SIC, maxlag=3) 

     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -4.154638  0.0077 

Test critical values: 1% level  -4.004425  
 5% level  -3.098896  
 10% level  -2.690439  
     
     *MacKinnon (1996) one-sided p-values.  

Warning: Probabilities and critical values calculated for 20 observations 
        and may not be accurate for a sample size of 14 

     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(ROA,2)   
Method: Least Squares   
Date: 07/05/14   Time: 23:29   
Sample (adjusted): 1999 2012   
Included observations: 14 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(ROA(-1)) -4.396965 1.058327 -4.154638 0.0020 

D(ROA(-1),2) 2.120082 0.791324 2.679158 0.0231 
D(ROA(-2),2) 0.987890 0.454552 2.173328 0.0549 

C -1.101627 1.123947 -0.980141 0.3501 
     
     R-squared 0.878118     Mean dependent var 0.127143 

Adjusted R-squared 0.841553     S.D. dependent var 9.843325 
S.E. of regression 3.918177     Akaike info criterion 5.804086 
Sum squared resid 153.5211     Schwarz criterion 5.986674 
Log likelihood -36.62861     Hannan-Quinn criter. 5.787185 
F-statistic 24.01543     Durbin-Watson stat 2.055888 
Prob(F-statistic) 0.000069    
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Null Hypothesis: D(ROE) has a unit root  
Exogenous: Constant   
Lag Length: 1 (Automatic - based on SIC, maxlag=3) 

     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -4.632421  0.0029 

Test critical values: 1% level  -3.959148  
 5% level  -3.081002  
 10% level  -2.681330  
     
     *MacKinnon (1996) one-sided p-values.  

Warning: Probabilities and critical values calculated for 20 observations 
        and may not be accurate for a sample size of 15 

     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(ROE,2)   
Method: Least Squares   
Date: 07/07/14   Time: 22:24   
Sample (adjusted): 1998 2012   
Included observations: 15 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(ROE(-1)) -2.551035 0.550691 -4.632421 0.0006 

D(ROE(-1),2) 0.581790 0.323472 1.798580 0.0973 
C -6.954682 15.74016 -0.441843 0.6665 
     
     R-squared 0.854855     Mean dependent var -0.847333 

Adjusted R-squared 0.830664     S.D. dependent var 147.7442 
S.E. of regression 60.79742     Akaike info criterion 11.22983 
Sum squared resid 44355.91     Schwarz criterion 11.37144 
Log likelihood -81.22371     Hannan-Quinn criter. 11.22832 
F-statistic 35.33793     Durbin-Watson stat 1.881709 
Prob(F-statistic) 0.000009    
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Null Hypothesis: D(MRR) has a unit root  
Exogenous: Constant   
Lag Length: 0 (Automatic - based on SIC, maxlag=3) 

     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -4.352490  0.0044 

Test critical values: 1% level  -3.920350  
 5% level  -3.065585  
 10% level  -2.673459  
     
     *MacKinnon (1996) one-sided p-values.  

Warning: Probabilities and critical values calculated for 20 observations 
        and may not be accurate for a sample size of 16 

     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(MRR,2)   
Method: Least Squares   
Date: 07/05/14   Time: 23:30   
Sample (adjusted): 1997 2012   
Included observations: 16 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(MRR(-1)) -1.192331 0.273942 -4.352490 0.0007 

C -0.145559 0.694824 -0.209491 0.8371 
     
     R-squared 0.575039     Mean dependent var 0.175625 

Adjusted R-squared 0.544684     S.D. dependent var 4.095576 
S.E. of regression 2.763576     Akaike info criterion 4.987397 
Sum squared resid 106.9229     Schwarz criterion 5.083970 
Log likelihood -37.89917     Hannan-Quinn criter. 4.992342 
F-statistic 18.94417     Durbin-Watson stat 1.972966 
Prob(F-statistic) 0.000663    
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Null Hypothesis: D(RDR) has a unit root  
Exogenous: Constant   
Lag Length: 3 (Automatic - based on SIC, maxlag=3) 

     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -6.158905  0.0003 

Test critical values: 1% level  -4.057910  
 5% level  -3.119910  
 10% level  -2.701103  
     
     *MacKinnon (1996) one-sided p-values.  

Warning: Probabilities and critical values calculated for 20 observations 
        and may not be accurate for a sample size of 13 

     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(RDR,2)   
Method: Least Squares   
Date: 07/05/14   Time: 23:32   
Sample (adjusted): 2000 2012   
Included observations: 13 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(RDR(-1)) -2.949012 0.478821 -6.158905 0.0003 

D(RDR(-1),2) 1.069344 0.322343 3.317411 0.0106 
D(RDR(-2),2) 0.329588 0.095404 3.454645 0.0086 
D(RDR(-3),2) 0.156746 0.051824 3.024578 0.0164 

C -0.940286 0.179598 -5.235494 0.0008 
     
     R-squared 0.899545     Mean dependent var 0.034615 

Adjusted R-squared 0.849317     S.D. dependent var 0.846312 
S.E. of regression 0.328520     Akaike info criterion 0.895288 
Sum squared resid 0.863406     Schwarz criterion 1.112576 
Log likelihood -0.819370     Hannan-Quinn criter. 0.850625 
F-statistic 17.90935     Durbin-Watson stat 2.296234 
Prob(F-statistic) 0.000468    
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Null Hypothesis: D(PLR) has a unit root  
Exogenous: Constant   
Lag Length: 1 (Automatic - based on SIC, maxlag=3) 

     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -6.399643  0.0001 

Test critical values: 1% level  -3.959148  
 5% level  -3.081002  
 10% level  -2.681330  
     
     *MacKinnon (1996) one-sided p-values.  

Warning: Probabilities and critical values calculated for 20 observations 
        and may not be accurate for a sample size of 15 

     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(PLR,2)   
Method: Least Squares   
Date: 07/05/14   Time: 23:33   
Sample (adjusted): 1998 2012   
Included observations: 15 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(PLR(-1)) -2.011882 0.314374 -6.399643 0.0000 

D(PLR(-1),2) 0.541622 0.195717 2.767375 0.0170 
C 0.006522 0.624910 0.010437 0.9918 
     
     R-squared 0.826954     Mean dependent var 0.464667 

Adjusted R-squared 0.798112     S.D. dependent var 5.355802 
S.E. of regression 2.406463     Akaike info criterion 4.771050 
Sum squared resid 69.49278     Schwarz criterion 4.912660 
Log likelihood -32.78287     Hannan-Quinn criter. 4.769541 
F-statistic 28.67277     Durbin-Watson stat 1.717706 
Prob(F-statistic) 0.000027    
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Null Hypothesis: D(LDR) has a unit root 
Exogenous: Constant   
Lag Length: 1 (Automatic - based on SIC, maxlag=3) 

     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -4.091641  0.0078 

Test critical values: 1% level  -3.959148  
 5% level  -3.081002  
 10% level  -2.681330  
     
     *MacKinnon (1996) one-sided p-values.  

Warning: Probabilities and critical values calculated for 20 observations 
        and may not be accurate for a sample size of 15 

     
     

Augmented Dickey-Fuller Test Equation  
Dependent Variable: D(LDR,2)   
Method: Least Squares   
Date: 07/05/14   Time: 23:34   
Sample (adjusted): 1998 2012   
Included observations: 15 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(LDR(-1)) -1.413922 0.345564 -4.091641 0.0015 

D(LDR(-1),2) 0.756342 0.318098 2.377702 0.0349 
C -1.598468 2.621319 -0.609795 0.5534 
     
     R-squared 0.596300     Mean dependent var -0.410667 

Adjusted R-squared 0.529016     S.D. dependent var 14.56989 
S.E. of regression 9.999058     Akaike info criterion 7.619715 
Sum squared resid 1199.774     Schwarz criterion 7.761325 
Log likelihood -54.14786     Hannan-Quinn criter. 7.618207 
F-statistic 8.862514     Durbin-Watson stat 1.920993 
Prob(F-statistic) 0.004329    
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APPENDIX III 

COINTEGRATION TEST 

Sample (adjusted): 1997 2012   
Included observations: 16 after adjustments  
Trend assumption: Linear deterministic trend  
Series: ROA MRR RDR PLR LDR    
Lags interval (in first differences): 1 to 1  

     
Unrestricted Cointegration Rank Test (Trace)  
     
     Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     None *  0.980725  158.6208  69.81889  0.0000 

At most 1 *  0.962603  95.43770  47.85613  0.0000 
At most 2 *  0.773674  42.85923  29.79707  0.0009 
At most 3 *  0.645883  19.08677  15.49471  0.0137 
At most 4  0.143409  2.476724  3.841466  0.1155 

     
      Trace test indicates 4 cointegrating eqn(s) at the 0.05 level 
 * denotes rejection of the hypothesis at the 0.05 level 
 **MacKinnon-Haug-Michelis (1999) p-values  

     
Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
     
     Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     None *  0.980725  63.18313  33.87687  0.0000 

At most 1 *  0.962603  52.57847  27.58434  0.0000 
At most 2 *  0.773674  23.77246  21.13162  0.0207 
At most 3 *  0.645883  16.61005  14.26460  0.0209 
At most 4  0.143409  2.476724  3.841466  0.1155 

     
      Max-eigenvalue test indicates 4 cointegrating eqn(s) at the 0.05 level 
 * denotes rejection of the hypothesis at the 0.05 level 
 **MacKinnon-Haug-Michelis (1999) p-values  

     
 Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):  
     
     ROA MRR RDR PLR LDR 

-0.312497 -0.063704  0.473753 -0.022437  0.005435 
 0.622890 -0.402905  0.220852  0.166541 -0.054540 
-0.636554  0.271173  0.132038 -0.739446 -0.161698 
 0.283547  0.121491 -0.048178 -0.418640  0.122173 
 0.001777  0.492218  0.028539 -0.279889  0.072867 
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 Unrestricted Adjustment Coefficients (alpha):   
     
     D(ROA)  0.918446 -0.755443  1.706097 -1.211002 

D(MRR)  0.385366  0.530136  1.021942  0.385406 
D(RDR) -1.520123 -0.461745  0.243737  0.200246 
D(PLR) -1.086920 -0.145896  1.573234  1.212115 
D(LDR) -2.204053  5.678195 -0.161111 -3.231559 

     
          
1 Cointegrating Equation(s):  Log likelihood -156.1438  
     
     Normalized cointegrating coefficients (standard error in parentheses) 

ROA MRR RDR PLR LDR 
 1.000000  0.203855 -1.516024  0.071800 -0.017392 

  (0.08938)  (0.07938)  (0.11666)  (0.02941) 
     

Adjustment coefficients (standard error in parentheses)  
D(ROA) -0.287012    

  (0.26931)    
D(MRR) -0.120426    

  (0.24993)    
D(RDR)  0.475034    

  (0.06636)    
D(PLR)  0.339659    

  (0.26056)    
D(LDR)  0.688760    

  (0.91449)    
     
          
2 Cointegrating Equation(s):  Log likelihood -129.8545  
     
     Normalized cointegrating coefficients (standard error in parentheses) 

ROA MRR RDR PLR LDR 
 1.000000  0.000000 -1.067765  0.118665 -0.034207 

   (0.05753)  (0.07274)  (0.01879) 
 0.000000  1.000000 -2.198913 -0.229895  0.082483 

   (0.10625)  (0.13433)  (0.03471) 
     

Adjustment coefficients (standard error in parentheses)  
D(ROA) -0.757570  0.245863   

  (0.57437)  (0.33620)   
D(MRR)  0.209791 -0.238144   

  (0.54358)  (0.31818)   
D(RDR)  0.187418  0.282877   

  (0.10196)  (0.05968)   
D(PLR)  0.248782  0.128023   

  (0.58007)  (0.33954)   
D(LDR)  4.225653 -2.147366   

  (1.55537)  (0.91041)   
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3 Cointegrating Equation(s):  Log likelihood -117.9683  
     
     Normalized cointegrating coefficients (standard error in parentheses) 

ROA MRR RDR PLR LDR 
 1.000000  0.000000  0.000000 -13.08920 -4.553575 

    (2.46398)  (0.67190) 
 0.000000  1.000000  0.000000 -27.42965 -9.224524 

    (5.04194)  (1.37488) 
 0.000000  0.000000  1.000000 -12.36964 -4.232550 

    (2.29479)  (0.62576) 
     

Adjustment coefficients (standard error in parentheses)  
D(ROA) -1.843593  0.708510  0.493545  

  (0.56307)  (0.29221)  (0.32162)  
D(MRR) -0.440731  0.038979  0.434585  

  (0.66230)  (0.34371)  (0.37830)  
D(RDR)  0.032266  0.348972 -0.789958  

  (0.11484)  (0.05960)  (0.06560)  
D(PLR) -0.752666  0.554641 -0.339426  

  (0.61012)  (0.31663)  (0.34850)  
D(LDR)  4.328209 -2.191055  0.188593  

  (2.10596)  (1.09292)  (1.20292)  
     
          
4 Cointegrating Equation(s):  Log likelihood -109.6633  
     
     Normalized cointegrating coefficients (standard error in parentheses) 

ROA MRR RDR PLR LDR 
 1.000000  0.000000  0.000000  0.000000  0.504949 

     (0.08519) 
 0.000000  1.000000  0.000000  0.000000  1.376087 

     (0.19276) 
 0.000000  0.000000  1.000000  0.000000  0.547888 

     (0.08544) 
 0.000000  0.000000  0.000000  1.000000  0.386465 

     (0.04905) 
     

Adjustment coefficients (standard error in parentheses)  
D(ROA) -2.186969  0.561384  0.551889 -0.901013 

  (0.43289)  (0.22168)  (0.23775)  (0.38048) 
D(MRR) -0.331450  0.085802  0.416017 -0.837374 

  (0.67985)  (0.34814)  (0.37339)  (0.59753) 
D(RDR)  0.089046  0.373300 -0.799606 -0.306853 

  (0.10026)  (0.05134)  (0.05506)  (0.08812) 
D(PLR) -0.408975  0.701902 -0.397824 -1.670671 

  (0.49728)  (0.25465)  (0.27312)  (0.43707) 
D(LDR)  3.411912 -2.583661  0.344283  2.467100 

  (1.92571)  (0.98612)  (1.05765)  (1.69254) 
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Sample (adjusted): 1997 2012   
Included observations: 16 after adjustments  
Trend assumption: Linear deterministic trend  
Series: ROE MRR RDR PLR LDR    
Lags interval (in first differences): 1 to 1  

     
Unrestricted Cointegration Rank Test (Trace)  
     
     Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     None *  0.998135  172.0284  69.81889  0.0000 

At most 1 *  0.935186  71.47254  47.85613  0.0001 
At most 2  0.693926  27.69270  29.79707  0.0858 
At most 3  0.392316  8.749868  15.49471  0.3890 
At most 4  0.047597  0.780264  3.841466  0.3771 

     
      Trace test indicates 2 cointegrating eqn(s) at the 0.05 level 
 * denotes rejection of the hypothesis at the 0.05 level 
 **MacKinnon-Haug-Michelis (1999) p-values  

     
Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
     
     Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     None *  0.998135  100.5559  33.87687  0.0000 

At most 1 *  0.935186  43.77983  27.58434  0.0002 
At most 2  0.693926  18.94284  21.13162  0.0985 
At most 3  0.392316  7.969604  14.26460  0.3818 
At most 4  0.047597  0.780264  3.841466  0.3771 

     
      Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level 
 * denotes rejection of the hypothesis at the 0.05 level 
 **MacKinnon-Haug-Michelis (1999) p-values  

     
 Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):  
     
     ROE MRR RDR PLR LDR 

 0.010406  0.223955 -0.554701 -0.168882  0.038408 
-0.016059  0.150591 -0.097270  0.327604  0.092977 
 0.019363  0.081099 -0.082093 -0.198816  0.187181 
-0.029513  0.385705  0.219903 -0.684296 -0.060689 
-0.018443 -0.366251  0.088329  0.068627 -0.113463 

     
          
 Unrestricted Adjustment Coefficients (alpha):   
     
     D(ROE) -12.57699  1.274212  8.019489  11.48994 

D(MRR)  0.062543 -1.749596  0.907010 -0.829308 
D(RDR)  1.612223  0.013436 -0.202573  0.142229 
D(PLR)  1.740767 -1.564177  0.995980  0.265159 
D(LDR) -1.632978 -1.006989 -5.948799  1.924773 
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1 Cointegrating Equation(s):  Log likelihood -175.6792  
     
     Normalized cointegrating coefficients (standard error in parentheses) 

ROE MRR RDR PLR LDR 
 1.000000  21.52233 -53.30741 -16.22977  3.691018 

  (0.82753)  (0.73369)  (1.08581)  (0.27910) 
     

Adjustment coefficients (standard error in parentheses)  
D(ROE) -0.130872    

  (0.12535)    
D(MRR)  0.000651    

  (0.00876)    
D(RDR)  0.016776    

  (0.00120)    
D(PLR)  0.018114    

  (0.00728)    
D(LDR) -0.016992    

  (0.02855)    
     
          
2 Cointegrating Equation(s):  Log likelihood -153.7892  
     
     Normalized cointegrating coefficients (standard error in parentheses) 

ROE MRR RDR PLR LDR 
 1.000000  0.000000 -11.95862 -19.13423 -2.912513 

   (1.88947)  (2.40512)  (0.64467) 
 0.000000  1.000000 -1.921204  0.134951  0.306822 

   (0.09002)  (0.11458)  (0.03071) 
     

Adjustment coefficients (standard error in parentheses)  
D(ROE) -0.151335 -2.624794   

  (0.23038)  (3.24905)   
D(MRR)  0.028748 -0.249467   

  (0.01161)  (0.16371)   
D(RDR)  0.016561  0.363089   

  (0.00220)  (0.03105)   
D(PLR)  0.043233  0.154302   

  (0.00893)  (0.12597)   
D(LDR) -0.000821 -0.517357   

  (0.05211)  (0.73491)   
     
          
3 Cointegrating Equation(s):  Log likelihood -144.3178  
     
     Normalized cointegrating coefficients (standard error in parentheses) 

ROE MRR RDR PLR LDR 
 1.000000  0.000000  0.000000 -12.83745  5.654559 

    (5.23314)  (1.48079) 
 0.000000  1.000000  0.000000  1.146556  1.683159 

    (0.89121)  (0.25218) 
 0.000000  0.000000  1.000000  0.526547  0.716393 

    (0.44718)  (0.12654) 
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Adjustment coefficients (standard error in parentheses)  
D(ROE)  0.003947 -1.974425  6.194183  

  (0.31956)  (3.30789)  (6.68058)  
D(MRR)  0.046311 -0.175909  0.061031  

  (0.01432)  (0.14819)  (0.29929)  
D(RDR)  0.012638  0.346660 -0.878979  

  (0.00254)  (0.02624)  (0.05300)  
D(PLR)  0.062519  0.235075 -0.895221  

  (0.00893)  (0.09247)  (0.18674)  
D(LDR) -0.116008 -0.999796  1.492119  

  (0.05081)  (0.52595)  (1.06221)  
     
          
4 Cointegrating Equation(s):  Log likelihood -140.3330  
     
     Normalized cointegrating coefficients (standard error in parentheses) 

ROE MRR RDR PLR LDR 
 1.000000  0.000000  0.000000  0.000000  11.20186 

     (1.89608) 
 0.000000  1.000000  0.000000  0.000000  1.187711 

     (0.17574) 
 0.000000  0.000000  1.000000  0.000000  0.488862 

     (0.09098) 
 0.000000  0.000000  0.000000  1.000000  0.432119 

     (0.06253) 
     

Adjustment coefficients (standard error in parentheses)  
D(ROE) -0.335154  2.457301  8.720854 -6.915450 

  (0.44552)  (5.30039)  (6.77000)  (8.90205) 
D(MRR)  0.070786 -0.495777 -0.121337 -0.196572 

  (0.01796)  (0.21369)  (0.27294)  (0.35890) 
D(RDR)  0.008440  0.401519 -0.847702 -0.324926 

  (0.00322)  (0.03829)  (0.04891)  (0.06431) 
D(PLR)  0.054693  0.337348 -0.836912 -1.185878 

  (0.01269)  (0.15095)  (0.19280)  (0.25352) 
D(LDR) -0.172814 -0.257402  1.915382 -0.188513 

  (0.07037)  (0.83722)  (1.06934)  (1.40611) 
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