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Abstract 

 
Holding on gold as an asset has been considered a traditional safe haven for risk 

averse investors even though holding gold has no yield other than capital asset, especially 

during the volatile economic periods. Under the Breton Woods agreement the exchange 

rate is fixed by agreement and the price of gold has become volatile and steadily has been 

increasing against all of the major currencies. In this study, it is investigated that whether 

the relationship between gold, interest rates, exchange rates and stock market yields vary 

depending gold oil ratio. A two state time varying transition probability Markov switching 

(MS) process to the vector auto regression (VAR) estimation of macro financial variables. 

The switching between the states of the Markov process is linked to the volatility of gold 

and the macro financial variables to understand the transition dynamics between states. 

Results indicate that the interrelationships between the macro financial variables and gold 

prices are state dependent and volatilities of the variables have a statistically significant 

effect on the transitional dynamics of gold prices between the states. 

 

 

Keywords: Gold Price, Gold Oil Ratio, Stock Price, Interest Rates, Exchange Rates, Time 

Series Analysis, Markov Switching Regimes 
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1.  Introduction 
Historical experiences show that there is a close relationship between gold and crude oil. The 

relationship between gold and oil is characterized by the gold / oil ratio, which states the number of 

crude oil barrels equal to the value of a troy of gold. The gold / oil ratio has been hovering around 15 

since the end of the Bretton Woods agreement (Figure 1). Higher oil prices signal higher growth in 

world output, whereas higher gold prices signal higher inflation. Thus, the gold / oil ratio can be 

considered as a combined measure gauging inflation and the growth of the world economy. 

 
Figure 1: Gold / Oil Ratio 

 

 
 

The relationship between gold and macro financial variables such as the exchange rate, stock 

prices and interest rates has been under academic scrutiny for some time (Sjaastad and Scacciavillani, 

1996; Davidson et al., 2003; Lawrance, 2003; Bialkowski et al., 2010; Wang et al., 2010), yet to the 

best of our knowledge the interrelationship between macro financial variables and gold has not been 

studied in the context of the gold / oil ratio. 

The objective of this paper is to analyze the interrelationships between the price of gold and 

macro financial variables i.e. the dollar exchange rate against major currencies, stock prices and short-

term interest rates under two different states where the gold / oil ratio is below and above 15. The two 

state time varying transition probability Markov switching process was applied to vector auto 

regression between return of gold, return of dollar exchange rate against major currencies, stock returns 

and short-term interest rates. 

The paper proceeds as follows: In Section 2, we discuss the literature. Section 3 introduces the 

Markov switching vector auto regression model with time varying transition probabilities. Model 

results are discussed in Section 4 and Section 5 briefly concludes. 

 

 

2.  Literature Review 
Sjaastad and Scacciavillani (1996) examined the theoretical relationship between the major exchanges 

and the prices of internationally traded commodities. He found that appreciation and depreciation of 

European currencies have a strong effect on the price of gold. 

Davidson et al. (2003) examined the role of gold in modern international asset pricing and their 

results reject the null hypothesis that the market and the gold factor exposure of the world‘s industries 

are jointly equal to 0. This outcome supports the idea that gold is still important for the global 

economy. 
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Lawrence (2003) investigated whether or not the gold price is insulated from business cycles, in 

contrast to other financial assets and commodities. By examining simple correlations and the VAR 

analysis, he concluded that first GDP and other economic variables are not related to the rate of real 

return of gold. Second, the rates of returns of other commodities other than gold such as oil, zinc, lead, 

silver, aluminum and copper are correlated with macro-economic variables. Finally, gold and the 

financial indices are not related. 

Wang et al. (2010) using the Vector Error Correction Model and using daily data of gold prices, 

oil prices, exchange rates and stock market of Germany, Japan, Taiwan and China found that there 

exists a long-term stable relationship among these variables. 

 

 

3.  The Model: Time Varying Transition Probability Markov Switching Approach 

Vector Auto Regression (MS VAR) 
In this study, we use the Markov Regime Switching Vector Auto Regression Model (MSVAR) with 

time varying transition probabilities. Quandt (1958), and Godlfeld and Quandt (1973) who used the 

Markov regime switching models in econometrics are pioneers in this literature. However, the Markov 

regime switching method was popularized by Hamilton‘s (1990) groundbreaking study in empirical 

economics. Since switching algorithms is computationally demanding and requires a high computer 

capacity, popularity of the model increased as the computing power and speed of the computers 

increased in the last decade. 

The Markov regime switching models assume that the observed changes in a variable between 

two consecutive periods are a random draw from different normal distributions. State (regime) 

variables ( ts ) determine the distribution of each period. In a two-state case, when ts = 1, the observed 

changes ty  is a random draw from a 2

1 1/ 1 ~ ( , )t ty s N    distribution and when ts =2 the observed 

changes ty  is a random draw from a 2

2 2/ 2 ~ ( , )t ty s N    distribution. The unobserved state variable 

evolves according to Markov chain. 

The mean and the variance of yt depend on the state. The density of yt is conditional on st and is 

formulated as follows: 

 
t- st

t t
2

1 (y )
(y s ) exp( )

22 st

f i





   (1) 

The switching in Markov models between two states depends only on the previous state. The 

probability of switching from one state to another State 1 is known as transition probability. For 

example switching from State (t-1) j to State (t) is shown with the following notation: 

1 2 1{ , ,...} { }t t t t t ijP s i s j s k P s i s j p           (2) 

In a two-state switching model, probabilities are given as: 

1 11{ 1 1}t tP s s p    (Probability of staying in State 1) (3) 

1 01 11{ 0 1} 1t tP s s p p      (Probability of switching to State 0 from 1) (4) 

1 00{ 0 0}t tP s s p    (Probability of staying in State 0) (5) 

1 10 00{ 1 0} 1t tP s s p p      (Probability of switching to State 1 from 0) (6) 

The transition probabilities are collected in A (22) P matrix called as transition matrix: 

00 10

01 11

p p
P

p p

 
  
 

 and
2

1

1ij

j

p


 , 0 1ijp   

Transition probabilities can be constant as Hamilton suggested in his well cited work 

(Hamilton, 1989) or it can be time varying as developed by Diebold et al. (1994). 

In the Hamiltonian framework probabilities of switching between the states are fixed and 

exogenous and do not vary over time. However, this limits the explanatory power of Markov process. 
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Diebold et al. (1994) extended Hamilton‘s framework by adding time-varying transition probabilities 

that are estimated as logistic functions of vector of xt-1 as shown in the following equations: 

11 1 1
1 1 1

1 1
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1 exp
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 (10) 

Allowing the transition probabilities to change over time, depending on a vector of variables, 

further enriches the Markov process by enabling it to model the underlying process of transitional 

dynamics explicitly. 

Since the Sims (1980) study, Vector Autoregressive Models (VAR) has become one of the 

major tools of empirical economics. Krolzig (1997) has introduced the regime changes to VAR. The 

MS VAR model provides a framework of modeling multivariate representation of related variables 

non-linearly. Thus by VAR switching model, we will be able to model the gold return, the dollar 

return, the stock return and the interest rate jointly in the following way: 

1 1 1 1[ ] [ ] [ ] [ ]e e e e

t st t st t st t st t tg g dlr sm i                 (11) 

1 1 1 1[ ] [ ] [ ] [ ]e e e e

t st t st t st t st t tdlr g dlr sm i                (12) 

1 1 1 1[ ] [ ] [ ] [ ]e e e e
t st t st t st t st t tsm g dl sm i                (13) 

1 1 1[ ] [ ] [ ] [ ]e e e e

t st t st t st t st t ti g dlr sm i               (14) 

Here ( tg ) return of gold, ( dlt) is return of US dollar exchange rates against major 

currencies, ( smt) stock market return, and it short term interest rate. 

The following data are used: Gold prices between 1979 to 2010, US Treasury rates between 

1979 to 2010, weighted US Dollar exchange rate against major currencies between 1979 to 2010, 

monthly Standard and Poor index between 1979 to 2010. 

There are two states in this process. The states are defined by the gold oil ratio. The gold oil 

ratio is defined as follows: 

GOR= The Gold / Oil Ratio=Price of a troy ounce of Gold / Price of Crude Oil per barrel 

The overvalued state (S0) is identified when GOR is below 15, and the undervalued state (S1) 

is identified when GOR is above 15. We apply time-varying transition probabilities switching model to 

above VAR platform. The transition probabilities are the logistic functions (equations (12) to (15)) that 

depend on the 1tX  matrix.
 

Mechanics of the transition dynamics work by depending on the value of the coefficient of the 

standard deviations of gold, the dollar exchange rate, stock prices and the interest rate. If the coefficient 

(  ) of the volatilities ( 1tx ) is positive, the transition dynamics works in the following way. As the 

volatilities get higher, this induces the numerator and denominator of the logistic function to converge 

to each other and the logistic function approaches 1 (100 % .According to the model, the sum of 

staying in the same state and transition to the other State 1 is equal to 1 ( 1101 1 pp   and 0010 1 pp  ). 

When the logistic function gets closer to 1, the probability of staying in the same state ( 11p , 00p ) gets 

larger and probability of transition between the states gets smaller. On the other hand, if the coefficient 

(  ) is negative, than the opposite of what is described above happens. 
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In order to obtain a likelihood function of the model as a product of the likelihood functions of 

each individual equation, we transform the VAR system 
1
 by using a Cholesky decomposition to get 

the diagonal variance-covariance matrix of the model. Hence, the transformed VAR system turns to 

following: 

1 1 1 1[ ] [ ] [ ] [ ]e e e e

t st t st t st t st t tg g dlr sm i                 (15) 

1 1 1 1[ ] [ ] [ ] [ ] [ ]e e e e e

t st t st t st t st t st t tdlr g g dlr sm i                   (16) 

1 1 1 1[ ] [ ] [ ] [ ] [ ] [ ]e e e e e e
t st t st t st t st t st t st t tsm g g dl dl sm i                      (17) 

1 1 1[ ] [ ] [ ] [ ] [ ] [ ] [ ]e e e e e e e

t st t st t st t st t st t st t st t ti g g dl dlr sm sm i                       (18) 

 

 

4.  Testing the Markov Model 
Testing whether the gold price follows a single regime with the same mean in both of the states versus 

a two state Markov process is important. However, such a test is not straightforward. Although the 

constant coefficient model with one regime does not have transition probabilities, the Markov model 

has transition probabilities. Two tests are utilized for this purpose: the likelihood ratio test and the 

Wald test (See, Engel and Hamilton, 1990). In this paper, we employed the Wald test to test whether 

the means of the two states are equal to each other as the null and are different from each other as in 

the alternative hypothesis. 

The following null and alternative hypotheses are tested 

0 0 1

1 0 1

:

:

tH
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By using the following the Wald statistics: 
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For the adequacy of the model, it is also important to understand whether there are any links 

between the regimes and the economic fundamentals. By using Frommel et al. (2005), we used the 

Wald test to assess the significance of the differences in the coefficients. The null and the alternative 

hypothesis for the coefficients are as follows: 
0 1
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The Wald results are displayed in Tables 6-9. The mean of each variable in both states are equal 

to each other yet Goldt-1 in Equation 1, Goldt and Dollart-1 in Equation 2, Goldt in Equation 3 and the 

dollart-1 in Equation 4 emerged as the variables that showed statistical differences in between the states. 
 

 

5.  Analysis of the Results 
Returns in gold, the dollar exchange rate, stock prices and interest rates when the gold oil ratio is under 

15 (15 barrels of gold per troy ounce of gold) and above 15 is analyzed by using MS VAR system. 

Results of Gold Equation (Equation 1) are shown in Table 1. According to this, return in gold is 

positively related with the lag of return in gold in both of the states. There is not statistically significant 

relation between the return in the dollar and gold when the gold oil ratio is less than 15 (State 0) 

whereas this relationship is positive and statistically significant suggesting that a higher dollar return 

increases gold returns when the gold oil ratio is above 15. There is no statistically significant 

relationship between return in gold and return of the S&P 500 in any of the states. There is a 

statistically strong negative relation between gold returns and short run interest rates in State 1. It is 

                                                 
1
 We transform VAR system for computational purposes. 
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important to note that the overall relationship between gold and other variables is statistically stronger 

in State 1 when the gold oil ratio is above 15. 

 
Table 1: Equation 1 (Gold Equation) of MS VAR 

 

Variables 
State 0 State 1 

Coefficients t-stat Coefficients t-stat 

GOLDt-1 0.9645 18.073 1.0008 118.3600 

DLLRt-1 0.4840 1.0971 0.0734 1.9481 

S&Pt-1 0.0055 0.2425 -0.0017 -0.7912 

TRSt-1 -2.7364 -0.8972 -1.2601 -3.1390 

Notes: There are two sets of coefficients for the model estimated with the two state MS-VAR system. One, for State 0 the 

State 1 in which the observed Gold / Oil ratio is less than 15. Two, for State 1 the State 1 in which the observed 

Gold / Oil ratio is less than 15. Bold numbers indicate statistical significance at 10 % and less level according to 

the t-test. 

 

The results of the Exchange Rate Equation (Equation 2) are shown in Table 2. According to 

this, there is a negative relationship between return in gold and dollar returns suggesting higher gold 

return causes an increase in the dollar exchange rate against major currencies (the appreciation of the 

dollar) in both states. Yet, the direction of the relationship between dollar returns and return in the lag 

of gold is positive in both of the states indicating that higher gold returns in the previous term cause 

depreciation of dollar. The returns of dollar in the current term and previous term are positively 

correlated. In State 0, when the gold oil ratio is less than 15, there are no significant relation between 

stock returns and short-term interest rates. On the other hand in State 1, when the gold oil ratio is above 

15 there is a statistically strong positive relation between stock returns and treasury rates meaning 

higher stock returns and treasury rates cause depreciation of the dollar against other currencies. Again, 

it is noteworthy that the statistical significance of relations between dollar returns and other variables 

increase in State 1 when the gold oil ratio is above 15 as in the gold equation. 

 
Table 2: Equation 2 (Dollar Equation) of MS VAR 

 

Variables 
State 0 State 1 

Coefficients t-stat Coefficients t-stat 

GOLDt -0.0180 -2.9119 -0.0690 -6.8384 

GOLDt-1 0.0179 2.6430 0.0682 6.7266 

DLLRt-1 1.0025 78.8305 0.9885 191.2894 

S&Pt-1 -0.0002 -0.1661 0.0007 2.4877 

TRSt-1 0.0209 0.2028 0.1415 2.3659 

Notes: There are two sets of coefficients for the model estimated with the two state MS-VAR system. One, for State 0 the 

State 1 in which the observed Gold / Oil ratio is less than 15. Two, for State 1 the State 1 in which the observed 

Gold / Oil ratio is less than 15. Bold numbers indicate statistical significance at 10 % and less level according to 

the t-test. 

 

The relationship between stock returns and other variables is shown in Table 3. It is important 

to note that in State 0 neither return of gold and the lag of return of gold have a statistically meaningful 

effect on stock returns whereas, in State 1 the relationships become statistically more significant. 

Higher gold current returns have a negative effect on stock returns but the lag of gold returns has a 

positive effect on stock returns in State 1 when the gold oil ratio is greater than 15. There is a 

statistically meaningful relationship between return in the dollar and the lag of return in dollar and 

stock returns. Similar to the gold case, current return of the dollar is a negative sign and the lag of 

return in the dollar is a positive sign in both states. The higher returns in stock are followed by higher 

returns in the next period and lower returns are followed by lower returns. 
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Table 3: Equation 3 (S&P 500 Equation) of MS VAR 

 

Variables 
State 0 State 1 

Coefficients t-stat Coefficients t-stat 

GOLDt -0.1925 -1.0296 -0.5610 -2.3003 

GOLDt-1 0.2310 1.3158 0.5776 2.3514 

DLLRt -13.254 -2.0171 -2.1040 -1.5510 

DLLRt-1 12.9873 1.9285 2.0227 1.5183 

S&Pt-1 0.9738 42.7215 1.0075 159.1291 

TRSt-1 1.7524 0.4090 0.5161 0.4727 

Notes: There are two sets of coefficients for the model estimated with the two state MS-VAR system. One, for State 0 the 

State 1 in which the observed Gold / Oil ratio is less than 15. Two, for State 1 the State 1 in which the observed 

Gold / Oil ratio is less than 15. Bold numbers indicate statistical significance at 10 % and less level according to 

the t-test. 

 

The relationship between interest rates and other variables is shown in Table 4. From the table, 

it is clear that the statistical significance of the relationship between these variables is substantially 

higher in State 1 than State 0. It is also noteworthy that between current returns of gold, the dollar and 

stocks have a positive effect on short run interest rates, whereas the lag of returns of these variables has 

a negative effect on short-term interest rates. 

 
Table 4: Equation 4 (Short Run Interest Rate Equation) of MS VAR 

 

Variables 
State 0 State 1 

Coefficients t-stat Coefficients t-stat 

GOLDt 0.0007 0.2156 0.0029 1.5930 

GOLDt-1 -0.0002 -0.1195 -0.0030 -1.3615 

DLLRt 0.0297 0.3090 0.2910 32.5560 

DLLRt-1 -0.0310 -0.3116 -0.2910 -32.9680 

S&Pt -0.0003 -0.0531 0.0044 7.0984 

S&Pt-1 0.0003 0.0532 -0.0050 -7.0805 

TRSt-1 0.9900 16.101 0.9705 90.7720 

Notes: There are two sets of coefficients for the model estimated with the two state MS-VAR system. One, for State 0 the 

State 1 in which the observed Gold / Oil ratio is less than 15. Two, for State 1 the State 1 in which the observed 

Gold / Oil ratio is less than 15. Bold numbers indicate statistical significance at 10 % and less level according to 

the t-test. 

 

The MS VAR implemented in this paper is a time varying transition probability Markov 

process. The transition between the states is endogenous and we linked it to the volatility of the 

variables of gold, dollar exchange rate, stock returns and interest rates. As explained in the discussion 

of the model in Section 5, with a positive coefficient, higher volatility increases the likelihood of 

staying in the same state and lower volatility increases the likelihood of switching to the other state. 

Table 5 shows the estimated coefficients of volatilities of the variables and their t-statistic values. In 

the state where the gold dollar ratio is below 15, only volatility of the dollar exchange rate and stock 

returns are statistically significant. The coefficient of volatility of the dollar exchange rate is positive 

which means that higher volatility in the dollar exchange rate increases the effect. In State 1, a higher 

volatility of gold increases the likelihood of switching to State 0 and a higher volatility of stock prices 

and interest rates increases the likelihood of staying in State 1. 

 
Table 5: Equation 4 (Short Run Interest Rate Equation) of MS VAR 

 

Variables 
State 0 State 1 

Beta 0 t-stat Beta 1 t-stat 

GOLD SDt 0.0129 0.8420 -0.0460 -2.6590 

DLLR SD 1.5333 1.6348 -0.1009 -0.6920 
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Table 5: Equation 4 (Short Run Interest Rate Equation) of MS VAR - continued 

 
S&P SDt -0.6360 -1.7240 0.1403 1.9238 

INT SD -2.0763 -1.4920 0.5430 2.3619 

Notes: There are two sets of coefficients for the model estimated with the two state MS-VAR system. One, for State 0 the 

State 1 in which the observed Gold / Oil ratio is less than 15. Two, for State 1 the State 1 in which the observed 

Gold / Oil ratio is less than 15. Bold numbers indicate statistical significance at 10 % and less level according to 

the t-test. 

 

 

6.  Concluding Remarks 
In this research, we investigated whether the relationship between the return on gold and macro 

financial variables vary as the price of gold relative to oil goes above and below 15, because this ratio 

is considered to be an important benchmark in financial markets. We utilized a two state time varying 

transition probability Markov switching vector auto regression model to the return of gold, return of 

dollar exchange rate against major currencies, return of S&P 500 and short-run US Treasury rates. In 

this MS VAR model, transition between the states is linked to the volatility of the above variables to 

have a better understanding of the dynamics of relative gold prices. 

Our empirical analysis provides evidence that the interrelationship between these variables vary in 

terms of magnitude, direction and statistical significance in two different states. In most of the cases the 

relationship is statistically stronger when the gold oil ratio is greater than 15 (State 1). We also found that 

the volatility of these variables have significant impact on the transition dynamics of the gold /oil ratio. 

 
Table 6: Wald Test results on Equation 1 

 
 Wald Test 

Mean 0.0553 

GOLD t-1 7.6308 

DOLLAR t-1 0.0386 

SP t-1 1.5587 

INT t-1 0.5815 

Note: Bold numbers indicate statistical significance at 10 % and less level according to the chi square test. 

 
Table 7: Wald Test results on Equation 2 

 
 Wald Test 

Mean 1.0372 

GOLD t 9.6666 

GOLD t-1 0.1735 

DOLLAR t-1 0.3849 

SP t-1 4.1176 

INT t-1 3.8095 

Note: Bold numbers indicate statistical significance at 10 % and less level according to the chi square test. 

 
Table 8: Wald Test results on Equation 3 

 
 Wald Test 

Mean 1.3498 

GOLD t 20.9409 

GOLD t-1 0.4198 

DOLLAR t 0.6363 

DOLLAR t-1 0.6262 

SP t-1 2.44E-01 

INT t-1 0.0101 

Note: Bold numbers indicate statistical significance at 10 % and less level according to the chi square test. 
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Table 9: Wald Test results on Equation 4 
 

 Wald Test 

Mean 1.0372 

GOLD t 0.7702 

GOLD t-1 2.2342 

DOLLAR t 0.0121 

DOLLAR t-1 116.5578 

SP t 1.00E-01 

SP t-1 0.4327 

INT t-1 0.0003 

Note: Bold numbers indicate statistical significance at 10 % and less level according to the chi square test. 
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Abstract 
 

Time changes of audit fee rates, inefficiency studies performed and presence of 

effective factors on audit fee rate are caused development modern and intelligent methods 

in estimation and evaluation of audit fee in stock companies. Aim of this research is 

prediction the relation between audit fee and financial variables by using of artificial neural 

networks. Independent variables in this research are earning per share and operation cash 

flow and dependent variable is audit fee. Thereby, research variables gathered for 72 stock 

companies during the 5 years. The obtained outputs from estimation of the artificial neural 

networks and results obtained from estimation, using of this method with evaluation scales 

are (MAE = 0.55 and MSE 0.63, R=0.28). Concerning random amount and comparing it 

with R=0.28, we found that there is meaningful relation between the associated variables 

and audit fee and such network has the least error than other Networks (MAE=0.55, MSE = 

0.63). 

 

 

Keywords: Audit Fee, Prediction, Artificial Neural Networks, Earning per Share and 

Operation Cash Flow. 
 

1.  Introduction 
Since neural networks model application significantly is more difficult and time – consuming than 

simple regression models, predictors maybe use of only nervous neural models that this difficulty and 

complexities are useful and applicable (Balkin and Ord 2000, Darbellay and Slama 2000). One of the 
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reasons of employing the neural networks is its nonlinear aspect in prediction (Darbellay and Slama 

2000, Balkin and Ord 2000, Tacz 2001). 

Non linear aspect maybe as complex relations between dependent or independent variables in 

up or down thresholds for affecting on independent variables, or maybe the difference between up and 

down limit of predictions related to dependent variable (Darbellay and Slama 2000). 

Brooks (1997), and Qi (2001), stated that the continuous changes in nature of financial relation 

is a factor for change of traditional approach to artificial neural Networks approach and abandon 

traditional techniques. This operation perform, using of one reversible approach, in that, researchers 

eliminate the traditional observation with accessibility to new observation simultaneously with 

production new time series for prediction. 

Prediction means variables perception that used to explanation variable reactions, this means 

the clear perception need of timing relations between many variables and perception statistic value of 

these relations, and also, the training which variables are more appropriated with respect to their 

signals to predicting marker changes. The better prediction in regarding to increasing financial market 

disturbance throughout investing flows is the key element to better financial decision precise prediction 

methods to portfolio management has high significance by investors and creditors. 

Financial experts can simply state action of obvious assets on market value in the form model. 

But, in relation to unobvious actions haven‘t this capability. Time series models stated by financial 

theories are the base to predicting data in recent century. 

One of the most desirable procedures to converting market value to as model make use of 

intelligent systems, including artificial neural net works that, not included standard formula, and 

simply maybe insert market changes in there. 

The aim of this study was to test the relationship between earnings, operating cash flow and 

audit fees, to identify variables that are most relevant and how the power of describing variables 

identified through the analysis of the variables measures of liquidity and profitability, increases. Profit 

and operating cash flow variables, were considered for each share. 

 

 

2.  Theoretical and Research Background 
The agency theory as a part of accounting positive theory, States that a company based on the contract 

between suppliers of financial resources (the investors) and managers (as agent) was formed and it 

aims to control and the appropriate use of these resources. In corporations, managers do not always 

maximize efficiency. So, the fundamental problem arises in connection with shareholder interests. 

Aspects of corporate executives, agency costs due to conflict of interests between investors and the 

manager is created. Auditing procedures for the purpose of forcing managers to use in order to 

maximize the interests of foreign investors and reduce the diversion of management's motives. Audit as 

a tool to control behavior of managers by investors and increase investor interest is considered. Main 

audit fees represent the cost to make. Give assurance to the Directors for the benefit of investors and 

corporate accounts are auditor's duties. Therefore, we can expect that with increasing agency problems, 

the Auditors spend more time to review the operations of client firm also increased audit fees. 

Many changes and events occurred in share market cannot stated directly as a model, that, this 

states the type of limitation in using of regression models. In recent years, exploration of non linear 

relations in financial market is focused by various researcher and financial analyzers. 

Non-linear statistic methods available that used to fulfill better predictions, but many 

techniques and approaches are axial model that his necessary these nonlinear models are being 

regulated before estimating the determinate parameters. 

In contrast, neural networks are axial data approaches, they have no require to regulation in 

model processing period. Since, they encompass independently inherent relations between variables. 

So, neural networks have the ability to perform for nonlinear models without primary knowledge than 

relations of output and input variables. 
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2.1. Artificial Neural Networks 

In this type of plans, exist the conception as learning that this learning is obtained on identification and 

gathering relations between one output and input set. In simple talk learning in these plans is obtained 

by expanding set of memory inside inputs with set of outputs with knowledge of the set of examples 

results. 

Artificial neural networks are shown good performance as a modern method in modeling and 

forecasting nonlinear and nonpermanent time series of process which there is no clear solution and 

relation to their exact identification and description. Total ability of artificial neural networks is the 

application non linear relation between data and results generalization for another data. 

Artificial neural network models with the instruction that has seen maybe forecasting the 

system behavior without clear mathematical relation. Two types of very applicable neural networks in 

financial department are multi layer perceptron and Generalized Feed Forward. 

a) MLP neural network: perception network is defined the set of interconnected neurons that 

produce the result by receiving one input series of neurons and fulfill certain operation and if the result 

was more than the given threshold, yields one amount as output. 

In this type of networks, input of the first layer of the neurons is connected to the next layer, 

and this subject was true in every level until reach to the output layer. 

 
Figure 1: multilayer perceptron network 

 

 
 

The most common type of networks in forecasting and solving non linear problems are 

networks, known as multi layer perceptron education these networks perform, using of error back 

propagation algorithm inputs of these networks are as a vector x(x1 , x2 . …xn) and every input of 

connected to the related node by one weight and finally sequence of weights is connected to the 

considered node, as weight vector w(w1, w2, …,wn). 

W shows the relative weight of former layer node to the above mentioned layer. Node output 

that is called y, calculated in according to the follow relation. 

Y (x ,  w b) f  

Which in this relation, X is input date vector, W is weight vector, B is threshold amount or 

biases. Inside of node, processor is accounted the transfer function of output producers of that node. 

b) GFF neural network: this type of network issued in Generalized feed forward neural 

network. Generalized feed forward means that artificial neuron is located in sequence layers and 

forward output (signal) itself. Back propagation term also means that the errors is fed in the back of 

network, to correct the weights there after, again repeat itself forward route input to output. 

 

2.2. Artificial Neural Network Method 

during the last two decades, we have been witnessed the presence successfully artificial neural 

networks in management and financial issues and many articles have been presented and training idea 

for solving problems of identification of complex patterns, using of approach intelligent data factors 
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for university researchers has been very challenging. Neural networks are very valuable tool for wide 

range of the financial and management fields that are caused, as a vital component of most data 

collection systems, the change of the approach of people and organizations to the relation among data. 

 

2.3. Network Architecture 

To build a neural network model and the use of it we must follow the steps below: 

 

2.3.1. Identify the Network Topology 

In this step – the number of layers and network nodes and network type and basis and stimulated 

functions are selected. So appropriate software for network is selected and prepared. 

 

2.3.2. The Network Learning 

Aim of the work learning is values correction of network weights for multiple samples with respect to 

type of learning algorithm. Information related to the considered patterns are shown as educational data 

for several times to the network and network correct the value of their weights during the learning 

process for each group of educational pattern After repeating this action for high frequency, weights 

such away that used that with view information of each pattern can retrieve it. 

With change of the transfer functions, the number of layers and nodes of per layer and the 

effective factors on the weights learning as error and try is achieved the desired output. 

 

2.3.2. Test or Network Generalization 

After the training phase was completed, to ensure of optimum performance of network, it's tested for a 

bunch of known information, and removed possible defects, after completing this phase, the network 

will be ready to use. In network design, In addition above steps and then determination the type of 

network and the learning method – determination the following variables are important. 

The number of input nodes, the number of hidden layers and hidden nodes, the number of 

output nodes selection the number of inputs in neural network has special importance, since each input 

pattern includes the important information about its structure of complex correlated data, most 

researchers to obtain the number of input pattern have used of try and error method. In this research, 

the number of input pattern is selected with respect to the sample size and with try and error method. 

In issues related to the prediction that the prediction horizon usually is one step forward and 

with respect to that the number of output nodes is depends on the prediction horizon, the output node is 

one node. Hidden layers and nodes also play an important role in neural networks. 

Hidden layers in hidden nodes allow to neural network, to detect and identify data 

characteristics and there by establish the complex nonlinear records between input or output variables. 

In theory, the neural networks can gain desired accuracy for functions approximation using a sufficient 

number of hidden nodes in hidden layer. In this research, have been selected the number of hidden 

layer with try and error method and the results. 

Different models in determining the appropriate topology of neural networks tested and by 

changing of the number of layers and neurons in hidden layers, selected the basic model of prediction. 

After performing various tests in this study, the numbers of desired layers in this study are three layers 

(one input layer one hidden layer and one output layer) with four numbers of neurons. 

 

 

3.  Previous Research 
Suraphan and Enke (2004) with respect to the simulated commercial operations found that if various 

commercial strategies also used by investor may be change obtained results of profitability. Actually 

there is a possible that investors profited from by more researches in relation to receivable profits. In 

future, which these difference caused by applying various commercial strategies. Also, future 
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researches must be considered commerce simulation under share profit, transaction cost, and tax 

scenarios to repeating of actual investment methods. 

Gooijer and Hyndman (2006) studied advantages and limitations of various prediction methods 

and resulted that the presence many potential problems of another methods appear in comparison time 

with artificial neural net work. Preminger and Franck (2007) made use of regression models and 

artificial neural network for predicting foreign currency rate and resulted that the current models was 

better than the traditional models, but using of random step method yet has preference than other 

methods. 

Preminger and Franck (2007) with use of artificial neural networks forecasted the exchange rate 

and concluded that the current model is better than conventional models, but still random walk method 

over other methods is an advantage. 

Elliott et al (1987) with studies conducted on artificial intelligence systems concluded that 

artificial neural systems provides a tool for auditors to increase their ability to rely on collected 

evidence. 

Kumar and Ravi (2007), 128 articles studied in relation with prediction of bankruptcy of bank 

and companies, and resulted that artificial neural network method was better than many methods 

combined systems can have been better performance by combination advantages and differences of 

these methods. 

Kuo et al (2001) in a Article as backup intelligent system of share transactions decision by 

applying and gathering genetic algorithms on the basis of phase neural networks, artificial neural 

networks has established the consultant system for keeping, sell or purchase share in stock market, the 

feature of established system, Is providing possibility quantify of qualitative variables involved in 

predicting of share price. This researcher in 1998 is performed article with similar title, without 

considering genetic algorithms. In such article questionnaire with Dolphy phase method has been used 

to use of view of experts in predicting of share price. 

Gencay and Stengos (1988), the use of two simple trading principles namely moving averages 

and transactions spectrum fracture combined using of one feed forward neural network to predicting 

daily return Average index Dava – jonez (DJLA) Purchase and selling signals produced by transaction 

principles used as prediction model data. 

 

 

4.  Statistic Society 

Statistic society studied in this research, consist of all accepted companies in Tehran stock Exchange in 

2007 to 2012. Actually, the reason of selection is homogeneity of information such companies, 

observation certain laws and regulation and passed standards and availability information, and 

financial statements of these companies on this basis 72 companies are considered as statistic society. 

Considering the characteristics of neural networks, the number of tested data is more, the better 

answer of network is caused. All companies that were selected of research statistic society, is selected 

and tested as statistic sample and so the research sample was the same statistic society, and sampling 

didn't perform to select sample in level of every company. 

Companies should posses such conditions that it caused the numbers of companies that is tested 

in statistic sample from 500 companies year, decrees to 360 companies – year. Above – mentioned 

conditions are below. 

Tehran stock companies to locating in statistic society must have below: 

 End of financial period of companies was 29 December and no one didn't financial – year 

change during research period. 

 Companies have been in the exchange activity constantly in the period 2007 to 2012. 

 Complete formation related to companies is available. 
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5.  Variables Definitions and their Calculation Method 
5.1. Dependent Variable 

The dependent variable in this study is audit fees and the natural logarithm of audit fees is used to 

calculate it (LnAuditfee). 

 

5.2. Independent Variables 

Independent variables are: 

 

5.2.1. Earning per Share 

Represents the operating earning per share for (i) firm at the end of (t) year. 

 

5.2.2. Operation Cash Flow 

Include all incoming and outgoing cash flows arising from the operating activities of the company. 

 

 

6.  Data Collecting Method 
In first step to compiling research theoretical fundamental is used of library method and in the second 

step, to collecting Intended data is used of financial statements and information presented to portfolio 

organization. 

 

 

7.  Research Method 
In this research after collecting the needed data, in Excel software medium, is performed data 

homogeneity test normality test. After selecting the mentioned period data needed to analyses 

information with artificial neural network methods provided in Neuro Solution software. 

In next step by applying very try and error is selected the most appropriate type of neural 

Network that has the best scales for evaluation. 

By performing above work, in two simulation and estimation models, the number of hidden 

layer, the number of effective neuron in each of layers, the number of repeating …, how are 

determined that obtained the best results in the both of estimation and simulation process. 

It is mentionable that this research goal function is regarded to reduce to tall error squares mean 

to evaluation accuracy of compiled model of the artificial neural network, is used of statistic scales as 

coefficient of determination (R
2
), error squares mean (MSE) absolute error mean. 

 
Table 1: Common performance evaluation scale to predicting problem 
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7.1. Prediction using Market Variables with Neural Network Approach 

For predicting audit fee using research variables with feed forward neural network approach that is 

generally called multilayer perceptron networks (MLP) is used, for training the above neural network 
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make use of error back propagation learning rule. This law is composed of two main routes. The first 

path is called went path, that in this route is applied to the multi layer perceptron network and effects is 

transferred through intermediate layer to the output layers. The output vector formed in the output 

layer, form the real answer. In this route the network parameters is considered fixed and unchanged. 

The second path is called the back path .In this route, unlike the went path, the network parameters of 

multi layers perceptron network change and set. This adjustment is done in accordance with the law of 

error correction. Error signal forms in the output layer of network. 

The error vector is equal with the difference between the de sired answer and real answer of 

network. After calculation, error value is distributed in the back path of the output layer, and through 

network layers in the entire network. Because, the recent distribution, is done in contrast synapse 

weight communication route the word the back error propagation is selected to describe network 

behavior correction of network. The network parameters are such adjusted, so that the real answer of 

network will be closer to the optimal answer. 

Learning algorithm used in this research. Is the algorithm of the back error propagation and the 

faster learning is used algorithm of a reactionary back error propagation. The number of replication in 

this study is 1000, that Tables of prediction value and real values and other Tables obtained from 

neural networks are shown in below figures. As previously mentioned, some common performance 

measures are used to demonstrate how learning of data communication in neural networks. 

In prediction issues, these measures mainly are related to the error between the predicted 

outputs and real desired output. The common performance measures for prediction problems (linear 

and on linear) previously mentioned the first three cases are the families of standard error mean 

calculation standard mean error squared (MSE) error mean squared (RMSE). R
2
 is the coefficient of 

determination, that R
2
 Shows the direction of Independent or dependent variable and its values 

between zero and one and the one value shows the full compliance of data while zero value for R
2
 

indicates the performance that can be expected using of real output value mean (d) as the basis of 

predictions. Another measure to evaluate performance of neural network is error absolute mean 

(MAE). 

 

 

8.  Results and Discussion 
The methods of artificial neural networks with use of sensitivity analysis will determine the correlation 

of the input variables (independent) and output (dependent). Therefore, the network will design based 

on optimal plan and data input and output and these relationships will be tested, the following figure 

shows this relationship. 

 
Figure 2: Sensitivity linear review between audit fee and research variables using of ANN 
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Considering above diagram conclude that the relation between audit fee and earning per share is 

meaningful than other variable. The objective of the audit is to increase safety and reliability of the 

information provided by the company in order to attract investment. Therefore, when earnings per share 

increased the investors need more detailed information and also audit operations in the wider are done. 

In this step, two types of multilayer perceptron neural networks and feed forward with transfer 

function change and training low type is constructed and performed to selecting transfer function type 

and appropriate training law, by considering Table (1) that shows the result obtained of simulation, 

denote that sigmoid transfer function, momentum training law posses the best evaluation results. 

It is mentionable in compiling the models that is used in their training of law, value, momentum 

value, how is regulated as try and error that performed models posses the most accuracy. This action is 

applied for every three type of transfer function. To find the best number hidden layer and number its 

neurons applied networks is constructed and performed with one number to three hidden layer, that of 

course, obtained results showed, network constructed with hidden layer and two neuron are more 

appropriate. Next results of Table (1) have priority of feed forward neural network over multilayer 

perceptron type. 

 
Table 1: Error and try test to selecting the best structure multilayer perception 

 

Structure Network Transfer Learning Rule Momentum 
test 

MSE MAE R 

R1 

MLP 

Tan Axon  0.1 0.842 0.681 0.091 

R2 Tan Axon  0.2 0.898 0.7004 -0.015 

R3 Ta Axon  0.3 0.827 0.684 0.030 

R4 Tan Axon  0.4 0.897 0.698 -0.0567 

R5 Tan Axon Momentum 0.5 0.835 0.678 0.1434 

R6 Tan Axon  0.6 0.871 0.684 0.1296 

R7 Tan Axon  0.7 0.837 0.676 0.1284 

R8 Tan Axon  0.8 0.867 0.682 0.1237 

R9 Tan Axon  0.9 0.892 0.695 0.086 

R10 Sig Axon  0.1 0.814 0.698 -0.003 

R11 Sig Axon  0.2 0.853 0.684 -0.05 

R12 Sig Axon  0.3 0.844 0.681 -0.0106 

R13 Sig Axon  0.4 0.874 0.688 0.093 

R14 Sig Axon Momentum 0.5 0.874 0.688 -0.133 

R15 Sig Axon  0.6 0.812 0.682 -0.149 

R16 Sig Axon  0.7 0.872 0.688 -0.0463 

R17 Sig Axon  0.8 0.877 0.689 0.102 

R18 Sig Axon  0.9 0.859 0.685 0.001 

 
Table 2: Error and try test to selecting the best structure feed forward neural network 

 

Structure Network Transfer Learning Rule Momentum 
test 

MSE MAE R 

R19 

GFF 

Tan Axon 

Momentum 

0.1 0.867 0.688 0.1128 

R20 Tan Axon 0.2 0.857 0.686 0.1299 

R21 Tan Axon 0.3 0.807 0.678 0.1246 

R22 Tan Axon 0.4 0.836 0.6954 -0.024 

R23 Tan Axon 0.5 0.807 0.679 0.1154 

R24 Tan Axon 0.6 1.126 0.8869 -0.018 

R25 Tan Axon 0.7 0.991 0.8095 -0.004 

R26 Tan Axon 0.8 1.145 0.877 0.0295 

R27 Tan Axon 0.9 1.152 0.893 -0.104 

R28 Sig Axon 0.1 0.842 0.7235 -0.057 

R29 Sig Axon 0.2 0.847 0.6795 0.0705 

R30 Sig Axon 0.3 0.846 0.682 0.1185 
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Table 2: Error and try test to selecting the best structure feed forward neural network - cotinued 

 
R31 

GFF 

Sig Axon 

Momentum 

0.4 0.887 0.698 -0.030 

R32 Sig Axon 0.5 0.838 0.687 -0.036 

R33 Sig Axon 0.6 0.869 0.686 0.1493 

R34 Sig Axon 0.7 0.876 0.692 -0.023 

R35 Sig Axon 0.8 0.804 0.687 0.168 

R36 Sig Axon 0.9 0.804 0.689 0.098 

 

By review, Table (1), (2) that show the error and try results, is selected the best structures multi 

layer perceptron and feed forward and then are tested other structures related them to obtain the best 

basis, these tests are the Conjugate Gradiant and Levenberg Marqant that calculated in dependently for 

both of multilayer perceptron and feed forward structures. 

Results obtained of this section is provided in the following Table (Table 3) by review the 

following Table and performed comparisons specified that the best structure to multilayer perception is 

sigmoid and for feed forward is sigmoid, too. 

 
Table 3: Characteristics of artificial neural network 

 

MLP 

Transfer Learning Rule MAE MSE R 

TanhAxon Momentum 0.835 0.678 0.143 

TanhAxon Conjugate Gradiant 0.854 0.686 0.022 

TanhAxon Levenberg Marqant 0.907 0.679 0.054 

SigmoidAxon Momentum 0.812 0.682 -0.1496 

SigmoidAxon Conjugate Gradiant 0.849 0.682 -0.0923 

SigmoidAxon Levenberg Marqant 0.935 0.702 -0.2484 

GFF 

TanhAxon Momentum 0.857 0.686 0.1299 

TanhAxon Conjugate Gradiant 0.8857 0.6968 0.1153 

TanhAxon Levenberg Marqant 0.9537 0.7224 0.0018 

SigmoidAxon Momentum 0.8048 0.68741 0.1688 

SigmoidAxon Conjugate Gradiant 0.860 0.6852 0.112 

SigmoidAxon Levenberg Marqant 0.835 0.678 0.143 

 

Figure 3: Test simulated audit fee using artificial neural network 

 

 
 
 

In this part figure (3) considering input, output, data and selected structure, audit fee simulated 

by artificial neural network. 
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Table 4: The characteristic of selected artificial neural network 

 

Network 
hidden 

layer 
Transfer 

train 
Learning Rule 

test 

MSE MAE R MSE MAE R 

GFF 1 Sig Axon 0.52 0.54 0.293 
Levenberg 

Marqant 
0.63 0.55 0.28 

 

By considering Table (3) among multi layer perceptron and feed forward structures introduced 

the best structure, and by regarding to Table (4) selected feed forward neural network with sigmoid 

transfer function in this part Table (4) is determined also correlation between actual and training 

variables with the audit fee. The results show meaningful relation among variables and audit fee. 
 

Figure 4: The relation between actual and predicted audit fee by artificial neural network 
 

 
 

In this part Figure (4) by regarding to the research variables and actual audit fee in during 

studied period also predicted audit fee to the next period. 
 

 

9.  Conclusion 
Review and estimation of audit fee rate is one of the important issued in investment base studies. 

Insufficiency of performed studies and uncertainty governed on environment budget lack, are of 

reasons that cause the issue becoming more important. Actually, one correct estimated process of audit 

fee rate in level of one company can be affected on prevention and even contrast with in correct 

investment, as well as positive effect in discussion of financial resources management. As earlier 

mentioned in this research, artificial neural network is used as one factor to predicting and estimating 

of audit fee, by regarding that neural network review the nonlinear relations between variables (by 

sampling of human neural network) results are representative the meaningful relations (R= 0.28) 

among research variables (operation cash flow and earning per share) and audit fee. Also, sensitivity 

analysis between audit fee and studied variables that by considering the performed sensitivity analysis 

specified also, relation between audit fee and operation cash flow per unit is more than the other 

variable, however this relation have not possess the high power. One of the reasons use of neural 

network, is optimization of selected parameters to prediction, since exploring the parameters is time 

consuming in normal state. 

The results of this research show relative successful in neural networks models in describing 

relation among research variables and audit fee. By regarding the results obtained of modeling also 

maybe said the use of neural network isn't lead to improvement of results obtained of perceptron 

network, but, using of Genetic algorithm in a neural network structure may be lead to the better results. 

Relation between audit fee and research variables in different industry level aren't same and 

stable. and this correlation under go to change by different reasons performed sensitivity analysis over 
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various function and also modeling optimal results denote that the use of all basis information will not 

be follow on the best results as input index to modeling. It is suggested this method further will be 

review in future researches. 
 

 

10.  Research Recommendations 
In direction of obtained results, may be presented the following recommendations. By regarding the 

meaningful nonlinear relation among research variables (operation cash flow and earning per share) 

and audit fee, it is suggested investors focus on the other related factors, too. 

In the other words to aware of appropriate distinction must be regarded other tools related to 

audit fee such as decision of board of directors, organizational structure studied industry, profit 

distribution uniformity. 
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Abstract 
 

The relationship between government borrowing and private credit is usually 

thought of as a negative one in the policy discussions and financial media. However, at 

least on a theoretical level, the relationship is ambiguous. In light of the recent excessive 

public borrowing from domestic sources in Egypt, a cointegration approach is used to 

investigate the relationship between public borrowing and private credit. The paper sheds 

light on the "quantity channel" of crowding out of private investment in Egypt by focusing 

on the volume of private credit. It concludes that government borrowing from the domestic 

banks crowds in private credit. This is due the strong risk diversification effect because of 

safe government assets in banks portfolios. However, this positive impact may be reversed 

in the case of a substantial increase in Treasury bill rate, as compared to lending interest 

rate. This leads to a crowding out effect. 

 

 

Keywords: Government Borrowing; Private Investment; Private Credit; Domestic 

Banking Sector; Crowding Out; Crowding In; Risk Diversification Effect. 

 

1.  Introduction 
Government borrowing from domestic banks has increased dramatically in developing countries 

starting from late 1990s. Thus the effects of such phenomena on private credit have become especially 

important for policy analysis in the last couple of decades. In the classical view, public borrowing 

authority accumulates resources for its own use leaving private sector with lesser part. The 

phenomenon is popularly termed as crowding out of private investment (Majumder, 2007).The 

literature on crowding out in the context of developed countries focuses on the effects of government 

debt on the equilibrium interest rate (Ardagna et al. (2007), Blanchard (2007), Gale and Orszag (2004), 

Faini (2006), Friedman (2005), Evans (1987, 1985), Bradley (1986)). This approach yields informative 

results when the banking sector is liberalized and the interest rates are determined as the outcome of 

market equilibrium. The available evidence, however, shows that the link between government 

borrowing and equilibrium interest rate is very weak. This relation is expected to be even weaker in 

developing countries. The financial sector, especially the banking system, in most of the developing 

countries has historically been subject to extensive government interventions and the interest rates 

were often set administratively by the central bank. If the interest rates are not determined by the 

market clearing, then the "availability of credit" will be more important in understanding the effects of 

government borrowing on private investment. Although financial liberalization policies have been 

implemented in most of the developing countries in recent years, government interventions still remain 

significant in many countries. Even if the banking sector is fully liberalized, the effects of government 
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borrowing on the private investment in the developing countries might still be mediated primarily 

through the credit availability given that the credit markets are less developed and credit rationing might 

be more important (Ghosh et al. (2000), Ray (1998)). Besides, the importance of credit constraint for 

private investment in developing countries is well-recognized in the literature (Haramillo et al. (1996), 

Banerjee (2004), Banerjee and Duflo (2004), Emran et al. (2007), Shafik (1992), Rama (1993)). 

The relationship between government borrowing and private credit is usually thought of as a 

negative one in the policy discussions and financial media. However, at least on a theoretical level, the 

relationship is ambiguous. The popular discussion on crowding out is based on bank's balance sheet; if 

the government borrows one dollar more from the banking sector, the banks are left with one dollar 

less for the private sector. The banks, however, respond to a higher government borrowing by adjusting 

their loan portfolio optimally given the risk-return characteristics of different assets and liabilities. The 

"Ricardian Equivalence" theorem, where private sector response offsets precisely the government 

actions may not hold, especially in the context of developing countries (Fielding (2007), Khalid 

(1996)). But one can argue that a higher government borrowing from banking sector may not have any 

significant effect on private credit or even crowd in private credit. For example, a common argument is 

that when the banks have excess liquidity, a higher lending to the government may not result in any 

significant reduction of credit to the private sector. It has also been argued that government borrowing 

might actually induce the banks to undertake relatively more risky private lending, because the safe 

government assets in a bank's portfolio allow it to bear more risk (Kumhof and Tanner (2005)). Such 

endogenous response by banks will tend to crowd in private credit and at least partially offset the 

traditional crowding out effect. This would in general result in a smaller than one crowding out 

coefficient in absolute value (partially offsetting the one to one balance sheet effect), and may even 

result in a positive coefficient on government borrowing if the risk diversification effect is strong 

enough. An alternative possibility is that access to safe government assets discourages the banks from 

lending to risky private sector or stifles their incentives to seek out new profitable lending 

opportunities in the private sector. If the banking sector is populated by such "lazy banks," then a one 

dollar government borrowing may result in more than one dollar crowding out of private credit. 

Empirically, there is little evidence on the magnitude of such crowding out effects of government 

borrowing on private credit in developing countries. A paper by Emran et al. (2009) provided estimates 

of the magnitude of the crowding out effect of government borrowing on private credit using a panel data 

set on 60 developing countries for 32 years. The evidence showed that there was a significant crowding 

out effect of government borrowing from the domestic banks on private credit. Averaging over the 

different point estimates from alternative specifications and estimators, they found that when government 

borrowing increased by one dollar, it reduced credit to the private sector by about one dollar and forty 

cents. Also, Abdel-Kader (2006) conducted a detailed survey of 19 state owned and private banks and 

351 firms from various sectors in Egypt. This study aimed to investigate the extent of credit decline to the 

private sector in Egypt and whether it was due to supply factors (credit crunch), demand factors (credit 

slowdown), or other factors (e.g., crowding out). He found that noninterest lending criteria had been 

tightened and that interest rates were no longer the decisive factor in lending decisions. In addition, due 

to the problem of non-performing loans, banks were becoming more risk-averse as reflected by the 

reduction in private credit and investment in more liquid and less risky assets, such as treasury bills and 

government bonds. Consequently, Egypt was experiencing a credit crunch. 

In Egypt, the economic performance has been poor since the revolution began in January 2011. 

Accordingly, the transitional government is inflating the budget to appease the demands of the 

protesters. However, spending in excess of revenue requires the state to borrow from either domestic or 

foreign sources. Until recently, the government has been borrowing from the domestic market. 

Domestic debt in 2011 registered an increase of 19.6 percent over 2010 in absolute figures and 1.7 

percent relative to GDP. Borrowing from the domestic market at a higher rate than that in the 

international market places an additional burden on the budget and creates the potential for the private 

sector to be squeezed out from receiving available funds. Extending domestic borrowing would 

probably have serious long-term implications. For during this critical time of transition, high lending 
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rates, combined with other numerous restrictions, are expected to tighten liquidity and hinder 

investment. 

Given the Egyptian government‘s goal of achieving a sustainable annual GDP growth rate of 

4.5% during 2012/13 and the importance of the private sector in leading the economy toward such a 

goal, much needs to be done in order to facilitate access to credit and hence boost economic growth. 

However, the public sector has recently been indulging in excessive borrowing from domestic sources 

and thus stifling growth. Accordingly, the current study empirically examines the possible crowding 

out effect of public borrowing on private investment. By focusing on the volume of private credit, this 

paper sheds light on the "quantity channel" of crowding out of private investment in Egypt. This is in 

an attempt to present some policy proposals to the monetary authorities, the banking sector, the private 

investors, as well as the government. 

The rest of the paper is structured as follows. The second section provides a brief discussion of 

the recent trend in the Egyptian government borrowing, as well as the developments in the credit 

availability to the private sector. Section 3 is devoted to a discussion of the econometric issues 

involved in the analysis. Section 4 reports the results of the empirical analysis. The paper concludes 

with a summary of the empirical findings and their implications for the Egyptian economy. 

 

 

2.  Private Credit Versus Government Borrowing Developments in Egypt 
Egypt, like most governments in developing countries, faces significant constraints on raising revenue. 

This is due to the limited set of policy instruments available given the structure of the economy and the 

low level of income (Fielding (2007), Sah and Stiglitz (1992)). Facing such constraints, the 

government has strong incentives to finance its expenditure through domestic and international 

borrowing. However, the access to international credit market may sometimes be limited. Thus, the 

government, in recent years, resorted to borrowing more from the domestic sources. Figure 1 plots the 

time series of the claims on government compared to the credit extended to the private sector, both as a 

percentage of GDP. 

 
Figure 1: Credit Indicators 

 

 
Source: World Development Indicators. 

 

This simple time series plot seems to indicate that there is a positive correlation between 

government borrowing and private credit, that is they move together over time. This gives an 

impression of a crowding in rather than a crowding out effect. This relationship needs to be further 

investigated using adequate econometric analysis. However, starting 2008, credit extended to the 
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private sector slowed down crowded out by the relatively higher growth rate of credit extended to the 

government. This phenomenon disappeared in 2010. 

A point worth noting here is that the banks total lending capacity
1
 has continuously surpassed 

the total loans acquired by all sectors, including both the government and private sector. This is clearly 

depicted in figure 2. 

 
Figure 2: Banks' Lending Capacity and Total Credit 

million L.E. 

 

 
Source: Author's calculations based on CBE reports. 

 

The latter fact implies that government borrowing from banks is not the sole reason behind the 

presumed crowding out of private credit. Bank credit demand stemming from the private sector could 

be slowing down challenged by cumbersome bureaucracy and scarcity of skilled labor. Also, the banks 

themselves could be cautious with regards to extending further loans to the private sector within the 

context of a drive to maintain their balance sheets as liquid as possible. So, the growth in banks‘ 

lending capacity and the increase in their holdings of securities and treasury bills, may partly be 

attributed to banks‘ preference to engage in less risky sovereign lending. 

 

 

3.  Data and Methodology 
In an attempt to assess the relationship between government borrowing and private credit, the analysis 

focuses on two variables. The first is the private credit, defined as the claims on the private sector by 

deposit money banks and other financial institutions. The other is the borrowing by the government 

from the banking sector, defined as the claims on central government by the deposit money banks and 

other financial institutions. Both variables are measured as a percentage of total credit offered by the 

banking sector. 

The basic model specifying the private credit from the banking sector is expressed as follows: 

1 2 3 1 4 5t o t t t t t tC G Y F I R              (1) 

where C is private credit as a percentage of total credit, G is government borrowing also as a 

percentage of total credit, Y is the log of real GDP, F the level of financial intermediation, I the 

institutional quality, and R is the real lending interest rate. The subscript t is for the time index. The 

above equation forms the basis of our empirical analysis. It is motivated by the recent work of Djankov 

                                                 
1
 It is defined as total liabilities less reserves, cash in vault, and capital. 
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et al. (2007). The focus is on the parameter β1. Crowding out of private credit by government 

borrowing implies that β1 < 0. If the risk diversification effect dominates then we expect that |β1|< 1 

when β1 < 0; and in extreme case it can be positive, i.e., β1 > 0. If the banks behavior is better 

characterized by the "lazy bank" view, then one expects that |β1|> 1 with β1 < 0. In exceptional case, it 

is possible that the risk diversification effect approximately cancels out the lazy bank effect in the 

aggregate and we have β1 ≈-1. 

Following Djankov et al. (2007), the set of control variables includes (i) log of real GDP, (ii) 

financial intermediation, and (iii) institutional quality. The log of real GDP captures the idea that only a 

large enough economy is able to incur the fixed costs involved in setting up credit market institutions. 

When the banking sector is more developed in a country, the household savings intermediated through 

the financial sector is also higher. The aggregate credit availability in an economy will thus be higher 

when the breadth and depth of the financial intermediation is higher. This might manifest itself as a 

spurious positive relationship between government borrowing and private credit (i.e., crowding in), 

both driven by the higher aggregate credit supply resulting from increasing financial deepening. To 

avoid such problems, we use a measure of total deposits (time+saving) held by the deposit money 

banks and other financial institutions which represent the supply of funds to the financial sector from 

the household sector in a country. One might worry that by using the available bank deposits as a 

control, we may be over-estimating the crowding out effects of government borrowing as it does not 

allow for any possible countervailing effect through a higher interest rate (and thus higher savings and 

deposits) resulting from government borrowing. To address this concern, we use one period lagged 

value of the financial sector deposits, thus allowing for a positive response of deposits to a higher 

interest rate in the current period (Emran et al., 2009). Moreover, according to the available evidence, 

the endogeneous response of bank deposits to government borrowing is not likely to be important. The 

endogeneous response depends on two elasticity parameters: (i) the response of equilibrium interest 

rate to government borrowing, and (ii) the response of savings and deposits to interest rate. As pointed 

out before, even for developed countries, the response of equilibrium interest rate to government 

borrowing is practically zero (Blanchard, 2007). The available evidence clearly shows that the second 

link is also very weak. The interest rate elasticity of savings in developing countries is close to zero 

(Bandiera et al., 2000). Thus, the endogeneous response of deposits is not likely to be an important 

concern for the results. We control for institutional quality in the regressions as the efficacy of the 

contract enforcement institutions, and, in general, rule of law can be an important determinant of 

private credit. The Regulatory Quality Indicator is used as an indicator of institutional quality in an 

economy. This indicator is reported by the World Bank in its Worldwide Governance Indicators 

(WGI). It reflects the perception of the ability of the government to formulate and implement sound 

policies and regulations that permit and promote private sector development. 

The study uses quarterly data for the period 2002 - 2011. The data is taken from several 

sources, namely the international financial statistics (IFS), the world development indicators (WDI,) 

the world governance indicators (WGI), the central agency for public mobilization and statistics 

(CAPMAS) and several issues of both the CBE annual reports and monthly statistical bulletins, as well 

as the Financial Monthly of the Ministry of Finance. 

Since most of the macroeconomic time series are non-stationary, then the regression results 

might suffer from spurious regression problem. To avoid this problem, it has now become a standard 

practice to begin the analysis with prior determination of univariate properties of the time series. For 

our data, to test the stationary properties of the series the standard Augmented Dickey-Fuller (ADF) 

test has been applied. Then, a cointegration test is performed to identify the existence of a long-run 

relationship. The procedure developed by Johansen (1988, 1991), Johansen and Juselius (1990) is used. 

The purpose of co-integration test is to determine whether a group of non-stationary series is co-

integrated or not. The method is comprised of maximum likelihood procedure for the estimation and 

determination of the presence of co-integration. In addition, the vector error correction method 

(VECM) is applied to find out the speed of adjustment the variables follow towards the long-run 

equilibrium path in response to any divergence occurred in the short-run. Finally, some additional 
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robustness checks are implemented, namely: (i) measuring private credit and government borrowing in 

real terms, (ii) using the spread between lending interest rate and the three-month Treasury bill rate 

instead of the real lending interest rate, (iii) using M2 as an alternative indicator of financial deepening, 

and (iv) using alternative indicators of the WGI to control for institutional quality, for example, 

Political Stability or Rule of Law Indicators. 
 

 

4.  Estimation Results 
4.1. The Basic Model 

As a prerequisite for the co-integration test, stationary property of the variables in the basic model has 

been verified by performing Augmented Dickey-Fuller (ADF) test. Results of ADF test are presented 

in table 1. 
 

Table 1: Unit Roots Test Results 

 
 Variables ADF [No. of Lags] 

A. Series in levels C -1.3[0] 

 G -1.69[0] 

 Y -0.012[5] 

 F t-1  -0.872[0] 

 I -1.829[0] 

 R -0.87[3] 

B. Series in first differences ΔC -5.14
#
 [0] 

 ΔG - 5.29
#
 [0] 

 ΔY -5.327
#
[4] 

 ΔF t-1 -4.7
#
[0] 

 ΔI -6.24
#
 [0] 

 ΔR -5.631
#
[2] 

Notes: (1) A 
#
 indicates rejection of the null hypothesis of non – stationarity at the 5 per cent level of significance using 

Mackinnon (1991) critical values. (2) ADF [p] is the Augmented Dickey – Fuller test; it gives the t – statistics 

from a specification that includes a trend and intercept and p lagged changes in the dependent variable. 

 

The previous results show that all the variables are non-stationary at levels and integrated of 

order 1. Thus, we can proceed with carrying out Johansen Maximum Likelihood cointegration test to 

investigate the presence of a long-run relationship among the variables. We start by running the 

unrestricted VAR in levels in order to specify the appropriate lag length. Using Schwartz criterion, the 

lag length was found to be 1. Statistical results of the Johansen test for cointegration are summarized in 

table (2). 
 

Table 2: Johansen Cointegration Test Results 

 
Hypothesized No. of CE(s) Maximum Eigen Value Statistic Eigen Value 0.05 Critical Value 

None
* 

50.05 0.732 40.08 

At most 1 32.55 0.575 33.88 

At most 2 18.83 0.391 27.59 

At most 3 16.41 0.351 21.13 

Notes: Trace test indicates 1 cointegrating equation (s) at the 0.05 level. 

* denotes rejection of the hypothesis at the 0.05 level. 

 

The Maximum-Eigen value statistic indicates that there is one co-integrating equation at 5% 

significance level. This implies the existence of some equilibrium relation between private credit and 

government borrowing in the long run. The estimated long-run relationship is given as follows: 

331.8 0.56 21.1 0.00003 14 0.86C G Y F I R        (2) 

(12.04) (9.06) (-5.39) (-5.72) (5.31) 
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The numbers in parenthesis are the t-statistics. At 5% significance level, all coefficients are 

statistically significant. 

Once the long-run relationship is established, we need to discuss the short-run dynamics of the 

basic model through an error correction model (ECM). Using the lag length specified in the 

unrestricted VAR, previously mentioned to be 1, the estimated results of the ECM are presented as 

follows: 

1 1 1 10.21 0.23 9.56 0.00004t t t tC C G Y F              

(-0.96) (-1.81) (2.67) (1.88) 

1 1 17.95 0.28 0.25t t tI R EC        

(1.71) (1.77) (-1.83) (3) 

where 1tEC   is the lagged residual from the long-run relationship between the variables. This term 

represents the error correction term. The coefficient of the error correction term is statistically 

negatively significant, at 10% significance level. Thus, there is a tendency in the model to return to its 

long-run equilibrium path whenever it drifts away. That is, nearly 25% of the disequilibrium between 

private credit and the explanatory variables is compensated in the following period. There is also no 

significant effect of government borrowing on private credit in the short run. 

However, in the long run, there is proof of the crowding in effect of government borrowing on 

private credit. Its value is 0.56. This estimate implies that a 1 percent increase in the share of government 

borrowing in total domestic credit, leads to an increase of 0.56% in the share of private credit. This could 

be attributed to the endogenous response of banks to engage in relatively riskier credit when their 

portfolio includes enough low risk credit in the form of government securities. As for the rest of the 

explanatory variables, the positive impact of GDP is expected, where a large economy is capable of 

incurring the fixed costs involved in setting up credit market institutions. The negative relationship 

between the level of household savings intermediated through the banking sector and private credit is 

unexpected. However, the value of the coefficient is so small. This is in addition to inefficacy of contract 

enforcement institutions reflected in the negative impact of institutional quality on the amount of private 

credit. Finally, high real lending interest rates encourage lending to the private sector. 

 

4.2. Robustness Checks 

In this section a number of robustness checks are performed to see if the central conclusions reached in 

the basic model hold up to additional scrutiny. As a first test, private credit and government borrowing 

were measured in real terms instead of being related to total credit. The following cointegrated 

equation was reported
2
: 

1761524 0.07 141472.8 0.48 19045.26 1000.2C G Y F I R         (4) 

(2.16) (12.47) (-14.41) (1.76) (-1.23) 

The coefficient of government borrowing was found statistically positively significant. This is 

in favor of the crowding in proposition. The value of the coefficient was reported 0.07, meaning that a 

1 pound increase in real government borrowing causes a 0.07 pound increase in real credit extended to 

the private sector. 

The spread between the lending interest rate and the three-month Treasury bill rate (SPREAD) 

was used instead of the real lending interest rate. This was thought to be useful in explaining the possible 

crowding out effect of government borrowing. The lower this spread is, the more likely the crowding out 

effect of government borrowing is expected. The following cointegrated equation was reported: 

360.8 0.67 24.03 0.00005 16.2 0.67C G Y F I SPREAD        (5) 

(11.41) (8.35) (-7.1) (-5.97) (4.02) 

                                                 
2
 This is after testing stationarity of real private credit and government borrowing, which turned out to be integrated of 

order one. The VAR has the same lag structure as that of the basic model. Also, the Maximum-Eigen value statistic 

indicates that there is one cointegrating equation at 5% significance level. This is also the case for SPREAD, M2, 
Political Stability and Rule of Law indicators of institutional quality. 
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The spread coefficient was found statistically positively significant. That is, if the return from 

government borrowing, relative to the lending interest rate, increased, then crowding out of private 

credit could occur. So, this is considered a channel that could explain the crowding out of private credit 

by government borrowing. As for the crowding in proposition, it was still proved under this 

specification. 

Using M2 as an alternative indicator of financial deepening yielded the following cointegrating 

equation: 

422.24 0.48 29 0.00004 2 17.4 1.72C G Y M I R        (6) 

(6.8) (7.6) (-3.8) (-4.6) (5.9) 

The crowding in effect was found significant in the long run and the results were unaltered 

under this specification as well. 

Substituting the Regulatory Quality by Political Stability indicator (I*)
3
, in the basic model, 

resulted in the following cointegrating equation: 

369.5 0.29 23.56 0.000008 7.34 * 1.76C G Y F I R        (7) 

(4.79) (6.8) (-0.84) (-4.23) (7.95) 

And finally, one last robustness test, using the Rule of Law indicator (I**)
4
 instead, resulted in 

the following cointegrating equation: 

636.4 0.43 45.2 0.00001 17.1 ** 1.95C G Y F I R        (8) 

(6.28) (10.13) (-0.94) (-3.4) (7.3) 

For both tests, in the long run, there was proof of the crowding in effect of government 

borrowing on private credit. There were no changes in the reported results for the rest of the 

explanatory variables as well. 

 

 

5.  Conclusion and Policy Implications 
The possible crowding out of private credit by government borrowing from the domestic banking 

sector and its negative effects on private investment are widely discussed in the policy literature, 

especially in the context of developing countries. Private investment in developing countries critically 

depends on the availability of bank credit especially given that the capital market is not well 

developed. Moreover, it is important to understand the efficiency costs of financing government 

expenditure through domestic borrowing as part of designing an appropriate fiscal system. 

Consequently, this paper provides estimates of the magnitude of the effect of government borrowing 

on private credit in Egypt. The central conclusions of the empirical analysis were that (i) there is a 

statistically significant crowding in effect of government borrowing on private credit, and (ii) this 

positive effect could be reversed in the case of a substantial increase in Treasury bill rate as compared 

to lending interest rate. This leads to a crowding out phenomena. 

The conclusion that government borrowing from the domestic banks leads to an increase in 

private credit is quite robust. It holds up to a battery of sensitivity checks. These tests include (i) 

measuring private credit and government borrowing in real terms, (ii) using the spread between lending 

interest rate and the three-month Treasury bill rate instead of the real lending interest rate, (iii) using 

M2 as an alternative indicator of financial deepening, and (iv) using alternative indicators of the WGI 

to control for institutional quality, namely, Political Stability or Rule of Law Indicators. 

The evidence presented here is important for understanding the effects of government 

borrowing on private investment, whether through the ―quantity channel‖ or through the effect of 

increase in spread between Treasury bill rate and lending interest rate. However, government 

                                                 
3
 This indicator reflects perceptions of the likelihood that the government will be destabilized or overthrown by 

unconstitutional or violent means, including politically-motivated violence and terrorism. 
4
 This indicator reflects perceptions of the extent to which agents have confidence in and abide by the rules of the society, 

and in particular the quality of contract enforcement, property rights, the police, and the courts, as well as the likelihood 

of crime and violence. 
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borrowing from banks is not the sole reason behind crowding out private credit. Bank credit demand 

stemming from the private sector is indeed likely to slow down within decelerating economic activity. 

Banks themselves will remain cautious with regards to extending further loans to the private sector 

within the context of a drive to maintain their balance sheets as liquid as possible. In fact, the growth in 

banks‘ lending capacity and the increase in their holdings of securities and treasury bills, reflect banks‘ 

preference to invest excess liquidity in a low risk high return investment, especially if the spread 

between Treasury bill rate and lending interest rate substantially increases. 

Accordingly, much needs to be done in order to facilitate access to credit and hence boost 

economic growth. In the short-term, the government can begin by regaining the confidence of the 

private sector and removing barriers for new entrepreneurs. Measures, such as production subsidies 

and limited export facilities could also be implemented in order to boost production and create jobs. 

The banking sector could assume a more proactive role, as well, in terms of lending. Coordination by 

the central bank to avoid repercussions and moral hazard by targeting small and medium enterprises 

(SMEs) based on merit should be among the government‘s priorities. 

As for the medium-term, shortcomings in the financial intermediation process should also be 

addressed to enhance the transmission mechanism of monetary policy and mobilize private credit 

growth, particularly in support of SMEs. More credit bureaus need to be established in order to 

enhance the availability and dissemination of credit information
5
. Also, it is quite important to provide 

guarantees to banks so that they will not be reluctant to provide credit to the private sector. One option 

may be establishing ―credit guarantee schemes,‖ particularly to small-scale enterprises and export 

oriented enterprises. Also, investment banks should be more widely established. They should play a 

more active role as an alternative mean of financing, especially with the growing role of the private 

sector in the development process. Also, financial instruments, particularly securities, such as corporate 

bonds, have to be explored. These instruments may be used by firms as a source of external long-term 

financing and by banks as an alternative investment. Firms also need to diversify their sources of 

external financing by relying more on insurance companies and the stock market, instead of 

commercial banks. As a way to improve their efficiency, governance, and hence, creditworthiness, 

firms should undertake joint-venture projects with foreign firms. Improving firms‘ efficiency would 

certainly enhance their capabilities to access credit. Finally, the government also has a role to play in 

improving the credit-related environment of doing business and, therefore, sending positive signals to 

banks and encouraging them to provide more credit to the private sector. It is crucial that the 

government keeps its promise to pay off debts owed by firms in the public sector. Benefiting from the 

experiences of other countries, the government should continue its initiatives to keep ―serious‖ 

investors solvent. This initiative should be designed in line with internationally recognized rules, 

similar to the London Rules, whereby banks can initiate a program of debt-rescheduling for viable 

borrowers whose repayment problems are due to economic reasons rather than fraud. In addition, 

government efforts are clearly needed to enhance the credit market by reforming the legal and judicial 

systems. In a market economy, exit rules are as important as entry procedures in order to improve 

productivity, promote investment and credit flows, and protect the rights of various stakeholders. It is 

also important to introduce a more efficient bankruptcy system that is effectively enforced and 

provides appropriate incentives for debtors and creditors. Finally, in order to improve the investment 

climate in general and the credit market in particular, it is important to establish judicial procedures 

that allow for the timely settlement of economic disputes. One proposal involves activation of 

specialized economic courts to ensure that economic disputes are governed by a judicial system that 

guarantees speedy settlements by specialized judges who understand the subtlety and complexity of 

economic issues. 

 

 

                                                 
5
 The first credit bureau, Egyptian Credit Bureau or ―ESTAILAM,‖ was established in September 2005 under CBE 

supervision. 
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Abstract 

 

The Arab banking sectors are characterised by high level of concentration, which 

could have a negative impact on competition and the competitive behaviour of banks 

according to the Structure-Conduct-Performance paradigm. Using a flexible translog 

revenue function, we found that high concentration has not provided Arab banks with 

significant market power. Besides, we found a higher competitive behaviour of banks 

operating in Lebanon, Bahrain, Saudi Arabia and the UAE than in the other Arab countries. 
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1.  Introduction 
The banking sectors of the Arab countries have undergone substantial changes aiming at enhancing 

sectors solvency and improving their performance. This was done through implementing more efficient 

organisational solutions, greater variety of offered services and better exploitation of scale and scope 

economies. Additionally, the implementation of reform processes, including restructuring and the 

privatisation of state-owned banks, the closure of insolvent banks, the adoption of new prudential 

regulation and tighter supervision, the improvement of disclosure standards, the development of IT 

infrastructures, and the adoption of more advanced risk management systems, have all boosted banking 

intermediation. 

Over the past three decades, banking industries in most Arab countries witnessed significant 

increase in concentration mainly due to a process of consolidation led by mergers – that in many 

occasions – were triggered by financial crises and/or regulatory tightening (e.g. Lebanon and Egypt). 

These developments have raised concerns about competition and financial stability and the potential 

for monopoly power the consolidation process may have produced. By the end of 2011, the 

concentrations in some of the Arab banking sectors (top 5 banks‘ assets divided by total sector assets) 
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were as follow: Egypt 52.1%, Kuwait 90.7%, Qatar 77.7%, Oman 77.0%, Lebanon 67.4%, UAE 

58.5%, KSA 67.1%, Morocco 89.9%, Bahrain 48.5%, Algeria 64.3%, and Tunisia 50.9%. 

There is a trade-off between costs and benefits of competition. On one hand, competition may 

have an adverse impact on stability if it causes banks‘ charter value to drop, thus reducing the 

incentives for prudent risk-taking behaviour. On the other hand, a more concentrated system dominated 

by few large banks, is more likely to display a too-big-to-fail problem, and consequently, large banks 

increase their risk exposure anticipating the unwillingness of the regulator to let the bank fail in the 

event of insolvency problems (Hughes and Mester, 1998). Additionally, while competition could lower 

the costs of financial intermediation and improves economic efficiency, it could reduce market power 

and profitability of banks, weakening their ability to withstand adverse shocks. The degree of banking 

competition and its association with market concentration is of vital importance for welfare-related 

public policy towards market structure and conduct in the banking industry (Shaffer, 2004). 

This paper addresses the impact of increasing concentration in the Arab banking sectors on 

bank behaviour and competition, and aims at adopting an appropriate model to assess the competitive 

structure of the Arab banking sectors. 

The remaining of the paper is as follows. Section 2 presents an overview of the literature on the 

relationship between market structure and competition, and the empirical methods of measuring 

competition among banks. The empirical methodology is discussed is section 3. The exploited data set 

is presented and explained in section 4. The empirical results of the paper are included in section 5. 

 

 

2.  Review of the Literature 
Due to the lack of detailed information on prices and costs of the various banking products, 

competition cannot be measured directly. Therefore, various indirect measurement techniques have 

been proposed, which are divided into two main streams: structural and non-structural approaches. 

The structural methods have their roots in the theory of Industrial Organization that measures 

competitiveness following the Structure-Conduct-Performance (SCP) paradigm (where fewer and 

larger firms are more likely to engage in anticompetitive behaviour) and the alternative Efficiency 

Structure Hypothesis (ESH) paradigm (where high concentration endogenously reflects the market 

share gains of the efficient firms). While the SCP paradigm is used to investigate whether a highly 

concentrated market causes collusive behaviour among larger banks resulting in superior performance, 

the ESH investigates whether it is the efficiency of larger banks that enhances their performance 

Basically, the SCP implies that concentration in the banking industry can generate market 

power, allowing banks to earn monopolistic profits through offering lower deposit rates and charging 

higher loan rates. The degree of competition in a market can be explained via the conduct of firms 

which is, in turn, determined by the structural characteristics of the market itself (e.g. number and size 

of firms, conditions of prices and demand...). According to this paradigm, structural changes that lead 

to a concentration in an industrial sector may facilitate collusive behaviour among firms and, therefore, 

lead to a reduction in the degree of competition. 

In contrast with the SCP paradigm, the ESH state that greater concentration in an industry does 

not imply a reduction in competition but rather an increase in the level of efficiency in the sector as a 

whole. This is because the most efficient firms increase their market share at the expense of their less 

efficient competitors. According to this paradigm, greater concentration emerges as a consequence of a 

more vigorous competition among firms in the market. 

Regarding the non-structural methods, it has been proposed in the context of the New 

Economic Industrial Organisation (NEIO) studies. In this context of studies, two empirical tests for the 

degree of competitive behaviour have been widely applied to the banking sector. This line of research 

bases the analysis of competition in markets on non-structural models that do not rely exclusively on 

information concerning the structure of markets. Studies developed within the scope of the NEIO 

approach use analytical techniques that are linked to two empirical methodologies: one is based on the 
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conjectural variations proposed by Lau (1982) and Bresnahan (1982), and the other focused on the use 

of a measure of banking competition, the so called ―H-statistic‖ of Panzar and Rosse. 

The model by Bresnahan (1982) and Lau (1982) allows estimating the competition degree 

using aggregate industry data, and the alternative Panzar and Rosse methodology employs bank-level 

data. While the first technique estimates demand, supply and price equations simultaneously, the 

second allows for bank-specific differences in production functions, provided that banks are examined 

under long-run equilibrium. 

Moreover, the Bresnahan model uses the condition of general market equilibrium and rests on 

the idea that profit-maximising firms in equilibrium will choose prices and quantities in such that 

marginal costs equal their (perceived) marginal revenue, which coincides with the demand price under 

perfect competition, or with the industry‘s marginal revenue under collusion. This model generally 

uses industry aggregates (although firm-specific data is possible) and permits estimation of a measure 

of the degree of competition. 

On the other hand, the Panzar and Rosse model takes a slightly different route and investigates 

the extent to which a change in factor input prices is reflected in (equilibrium) revenues earned by a 

specific bank in the context of a Chamberlainian equilibrium model. Similarly to previous model, the 

Panzar-Rosse approach allows estimating the degree of competition. The advantage of the latter is that 

it uses bank-level data, allows for bank-specific differences in the production function, and permits an 

analysis of the differences between types of banks in terms of size and ownership. The Panzar-Rosse 

approach relies on the hypothesis that banks will employ different pricing strategies in response to 

change in input costs depending on the market structure in which they operate. Therefore, whether a 

bank operates in a competitive market or exercises some monopoly power, this can be inferred from 

the analysis of that bank‘s total revenue as it responds to changing input prices. 

Rosse and Panzar (1977) and Panzar and Rosse (1982, 1987) constructed a measure of 

competition, called ―H-statistic‖, which allows for a quantitative assessment of the competitive nature 

of banking markets and the market power of banks. This H-statistic is calculated as the sum of the 

elasticities of a bank's total revenue with respect to the bank's input prices and this measure can reflect 

the structure and conduct of the market to which the firm belongs. This measure is interpreted as 

follows. 

Under monopoly, H-statistic is less than or equal to zero. This is due to the economic intuition 

that a monopolist‘s revenue will respond in the opposite direction to a change in input prices, as a 1% 

increase in input prices leads to a 1% increase in marginal costs, thus reducing equilibrium output and 

revenue. In other words, if the firm operates as a monopoly, the H-statistic will be negative since an 

upward shift in the marginal cost curve will be associated with a reduction in revenue as a result of the 

optimal condition for the monopolist. Secondly, positive values of H indicate a monopolistic 

competition but not with individual profit maximisation as under monopoly condition. Although banks 

behave like monopolists, the market entry or exit of other banks (that offer imperfect rival products) 

makes them always generate precisely zero profits. In this case, banks produce more and the price is 

less than would be optimal in each individual case. In other words, if the market structure is 

characterised by monopolistic competition, the H-statistic will lie between 0 and 1. In this case, an 

increase in input prices will lead to a less than proportional increase in revenues, as the demand for 

banking facing individual banks is inelastic. Thirdly, in the case of the monopolistic competition 

model, where banks‘ products are regarded as perfect substitutes of one another, the Chamberlainian 

model produces the perfectly competitive solution, as demand elasticity approaches infinity. In this 

perfect competition case, H is equal to 1. This occurs because an increase in input prices raises both 

marginal and average costs without (under certain conditions) changing the optimal output of any 

individual firm. Under long-run competitive equilibrium, any increase in input prices should lead to an 

equivalent increase in total revenues, and firms that cannot cover the increase in input prices will be 

forced to exit the market. As inefficient banks are forced to exit the market, the increased demand 

faced by the remaining firms leads to an increase in output prices and revenues in the same proportion 

as costs, thereby implying a value of the H-statistic equal to one. 
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A large body of literature has adopted the Panzar-Rosse H-statistic. Regarding developed 

markets, an early study by Shaffer (1982) found that the competitive conduct of banks cannot be 

characterised as monopolistic or perfectly competitive in the long-run equilibrium. Nathan and Neave 

(1989) assessed the competition in different sectors of the Canadian financial services industry (i.e. 

banks, trust companies and mortgage companies), using cross-sectional data for 1982, 1983 and 1984. 

They also rejected the hypothesis of monopoly and perfect competition for Canadian banks, trust 

companies and mortgage companies and concluded that banks operate under monopolistic competition. 

Molyneux et al. (1994) used the same analysis for a sample of German, UK, French, Italian, and 

Spanish banks for the period 1986-1989. Their results suggest monopolistic competition in Germany, 

France, Spain and UK, and monopoly in Italy. Vesala (1995) applied a similar model to the Finnish 

banking sector and found monopolistic competition for the periods 1985-1988 and 1991-1992, and 

perfect competition for the 1989-1990 period. Molyneux et al. (1996) examined the competitive 

behaviour of Japanese commercial banks and found monopoly in 1986 and monopolistic competition 

in 1988. 

De Bandt and Davis (2000) reported monopolistic competition for large banks and monopoly 

for small banks in Germany and France, and monopolistic competition for both large and small banks 

in Italy over the period 1992-1996. Bikker and Groeneveld (2000) found monopolistic competition of 

different levels for EU countries over the period 1989-1996. Bikker and Haff (2000) examined the 

competitive behaviour of banks in 23 developed countries over the period 1988-1999. They reported 

that, in general, the banking markets of industrialised countries could be characterised by monopolistic 

competition. 

Coccorese (2005) assessed the market conduct of the largest Italian banks over the period 

1988–2000 and found that in spite of their remarkable size and significant market share, those banks 

have been characterised by a competitive conduct. Trivieri (2005) also found that Italian banks 

operated under monopolistic competition. Nevertheless, Italian banks linked by cross-ownership 

behaved less competitively than credit firms not involved in the same phenomenon. 

A growing part of a more recent literature has focused on emerging economies. For instance, 

Yildirim and Philippatos (2002) analysed the evolution of competitive conditions in the banking 

industries of fourteen Central and Eastern European transition economies over the period 1993-2000. 

Their results showed that the majority of banking markets of these countries cannot be characterised 

neither by perfect competition nor monopoly (except for Macedonia and Slovakia). Drakos and 

Konstantinou (2003) also evaluated the competitive conditions for a group of Central and Eastern 

European banking sectors over the period 1992–2000. They found evidence against perfect 

competition and monopoly for all countries, except for Latvia. Gelos and Roldos (2004) examined a 

sample of Latin America and Central and Eastern European countries over the period 1994-1999. Their 

results confirm the monopolistic competition hypothesis for all but two countries. Chun and Kim 

(2004) investigate the market structure of Korean banking industry and evaluate the evolution of the 

monopoly power of banks along with the increased market concentration after the 1997 financial crisis. 

They found out that market structure has changed from monopolistic competition to monopoly after the 

crisis. 

Al-Muharrami et al. (2006) examine the degree of competitiveness in the Gulf Cooperation 

Council region and show that, while banking concentration is high, most GCC markets operate under 

either monopolistically or perfectly competitive conditions. Finally, Turk-Ariss (2009) estimated a 

measure of competitiveness in 12 banking sectors in the MENA region, and relates it to a set of 

industry and contestability indicators to explain differences in the degree of competition across 

countries. Her findings reveal that banks in the Middle East were operating under monopolistic 

competition. She also found that high concentration did not adversely affect competitive conditions in 

the region. Furthermore, the general level of economic development had been a significant factor that 

explains differences in the degree of competitiveness in the MENA region. 
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3.  Methodology 
The Panzar-Ross Linear Model utilised to determine the level of banking competition is attractive since 

it provides a simple and easy to calculate competition measure. However, this model presents some 

inconvenience due to its rigidity. In fact, Panzar-Rosse statistics resulted from the linear model does 

not vary in function of production level (output) or of different production factors utilised in the 

production process (input). This rigidity leads to a constant elasticity of demand, which is not 

compatible with the structural models of competitive equilibrium, where the underlying elasticity of 

demand varies with the level of production of each bank. The constancy of Panzar Rosse statistic does 

not allow taking into consideration the fact that large banks may operate in markets different from 

those of smaller banks in terms of elasticity of demand and market power. 

Our objective is to propose a flexible model that allows measuring the degree of competition in 

the Arab banking sectors. To solve the problems of the linear model rigidity, we propose, like Shaffer 

(1982) to transform the rigid model of Panzar and Rosse into a flexible econometric model that allows 

the degree of competition to vary in function of input prices and output levels. The adoption of a 

flexible revenue function of translog form allows taking into account the significant changes in the 

level of production and production factors from one bank to another, which will be reflected in the 

calculation of competition level in the Arab banking sectors. 

The most common flexible form, which we retain thereafter, is the translog function proposed 

by Christensen et al. (1971). The translog revenue function is a second order logarithmic 

approximation of the true revenue function. We can write the revenue function as follows: 
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where REV  represents total revenue, w  the vector of input prices, y  the vector of outputs, Z  is a 

vector of control variables that reflect the production mix of each bank, its financing structure, and its 

technology of production. 

For function (1) to be a profit function, it has to be concave, homogeneous of degree 1 and 

that
jh hj  . The homogeneity of degree 1 relative to price is induced by the 

conditions 1, 0j jh ij

j i

      . We make sure that this characteristic is imposed before estimating the 

revenue function. Once the parameters of the revenue function are estimated, the concavity 

characteristic is verified if the matrix of coefficients 
jh

 
is negative semi-definite and if the elasticity 

of revenue relative to prices of production factors is non-negative (characteristic of monotony). We 

also test the scaling of the technology of production to verify if the prices of production factors and the 

level of production are independent, i.e. if the parameters of the cross terms of these variables are equal 

to zero. It is therefore to impose that the parameters relevant to the cross production between factor 

prices and quantity produced are jointly equal to zero: 0,ij i    

According to Shephard (1970) lemma, we can derive equation (2) relative to prices of 

production factors to obtain the H-Statistic that measures the level of banking competition: 
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The superiority of the translog function relative to Cobb-Douglas and CES traditional forms 

lies in the fact that the separability is not a priori postulated, but tested. Moreover, the translog function 

does not constraint the partial elasticities of substitution proposed by Allen-Uzawa to be unit or 

constant, but allows them to vary from period to period, with the production mix, and with inputs. 
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4.  Data and Descriptive Statistics 
The calculation of competition level faces a difficulty represented by the lack of a consensual 

definition of banking inputs and outputs. This is in fact a subject of recurring debate and one of its 

main issues is the role of bank deposits. 

Are bank deposits an input as considered by the intermediation approach, or an output as 

suggested by the production approach? In the production approach, the bank is seen as a firm that 

utilises different production factors to produce saving and lending services. Therefore, interest charges 

are excluded from our analysis and only operating costs (i.e. staff expenses and general expenses) are 

taken into account. In the intermediation approach, defended by Sealey and Lindley (1977), deposits 

are considered as a production factor utilised with other factors to produce loans. Total banking costs 

are then given by the sum of operating costs and interest paid on deposits. This definition of banking 

activity is incompatible with the production approach, where deposits cannot be considered as output 

because they generate more costs than revenues. 

The dilemma between these 2 approaches of banking activity has prompted some authors, 

notably Nathan and Neave (1992), to adopt a hybrid approach considering deposits and credits as 

outputs without excluding financial costs from the production costs (i.e. financial costs should be 

considered as input). It seems more reasonable to see a bank as producing financial services. To do so, 

it utilises human capital and physical capital and consumes goods and services. Banks have, moreover, 

the particularity of producing a part of their financial resources. The collection of deposits costs the 

bank a credit rate, but it saves it the cost of resources should have otherwise been paid on the monetary 

or the financial markets. When such a view is taken, the controversy about bank deposits would be 

eliminated. 

Our analysis of banking production technology, leads us to consider 3 outputs and 3 inputs. The 

outputs are: (1) total earning assets (TEA), (2) deposits (DEP), and (3) off-balance sheet activities 

(OBS). These activities are realised based on the following 3 inputs: staff expenses (PEX), general 

expenses (GEX), and financial costs (FEX). These factors consist in fact the largest part of banking 

expenditures and present the advantage of being equally measurable in quantities (borrowed amount, 

number of employees, and amount of fixed assets or number of branches), which allows us calculating 

factors‘ unit price. We also consider the price of the 3 production factors: (1) the price of human capital 

measured by the average salary per bank, (2) the price of physical capital measured by dividing all 

expenditures associated with the use of bank equipments by the amount of fixed assets, and (3) the 

price of financial resources measured by dividing financial charges to creditor accounts. Finally, we 

add three control variables: (1) equity-to-asset ratio (CAP), (2) provisions for banking risks-to-total 

assets (RISK), and (3) log of total assets to represent the size of the bank (LnASS). 

The sample chosen to test the flexible form of revenue function consists of 11 Arab banking 

systems: Lebanon (38 banks), Saudi Arabia (9 banks), Qatar (4 banks), Kuwait (6 banks), Jordan (8 

banks), UAE (14 banks), Tunisia (8 banks), Bahrain (12 banks), Oman (5 banks), Morocco (7 banks), 

and Egypt (20 banks). Bank data are extracted from the international banking database Bankscope 

BVD-IBCA, which provides individual time series (i.e. per bank) of annual financial statements 

(balance sheet and income statement). The study covers the period 2000-2010 (i.e. 11 years). Tables 1 

and 2 present the descriptive statistics for the value of outputs, prices of inputs, and the other variables. 

As indicated by Tables 1 and 2, the dispersion of data is relatively constant over the studied 

period, shown by the coefficient of variation, albeit slight decrease. Besides, this dispersion is 

relatively homogeneous among different variables. The coefficients of variations are contained in 

rather narrow intervals: [1.01; 1.48] for Lebanon, [0.43; 0.80] for Kuwait, [0.62; 1.33] for Qatar, [0.69; 

1.27] for Bahrain, [0.33; 0.81] for Oman, [0.51; 1.00] for Saudi Arabia, [1.07; 3.36] for Egypt, [0.42, 

0.89] for Tunisia, [1.58; 2.55] for Jordan, and [0.87; 1.58] for UAE. 
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Table 1: Descriptive statistics of banking inputs and outputs ($ millions) 

 
  Earning Assets Deposits Off Balance Sheet Operating Cost Interest Expenses Staff Expenses 

  2000 2010 2000 2010 2000 2010 2000 2010 2000 2010 2000 2010 

LEB Max 138.2 230.3 125.9 196.4 24.4 44.2 0.9 1.3 10.3 10.2 1.3 1.4 

 Min 0.6 2.8 0.3 0.5 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 

 Mean 31.0 49.5 27.5 43.4 3.9 6.8 0.3 0.3 2.0 1.9 0.4 0.4 
   38.0 50.7 34.4 45.2 5.6 10.0 0.3 0.3 2.6 2.2 0.4 0.4 

 / m  1.23 1.02 1.25 1.04 1.43 1.48 1.06 0.97 1.30 1.15 1.01 0.81 

KUW Max 12,797.5 18,117.7 7,384.7 11,080.4 2,920.5 5,296.9 57.0 130.6 514.5 258.6 68.0 116.7 

 Min 2,633.6 5,635.6 1,666.3 3,270.8 451.8 582.3 6.3 42.1 114.0 93.7 13.4 24.4 
 Mean 4,899.0 8,114.6 3,094.1 5,032.5 938.1 1,977.4 26.0 64.9 204.5 140.7 26.1 46.5 

   3,928.6 4,957.3 2,148.7 3,002.3 977.1 1,671.0 20.3 33.7 153.3 60.6 20.9 34.8 
 / m  0.80 0.61 0.69 0.60 1.04 0.85 0.78 0.52 0.75 0.43 0.80 0.75 

QAT Max 4,165.7 10,003.4 2,102.6 8,727.3 6,577.6 7,858.5 12.5 52.1 198.5 138.7 37.6 50.6 

 Min 343.5 1,132.5 314.4 910.4 131.1 588.1 3.2 3.2 13.6 11.3 4.0 8.2 

 Mean 1,466.9 4,346.3 890.3 3,662.2 1,797.1 2,751.1 7.2 29.4 66.6 53.2 14.9 27.0 
   1,807.7 3,891.9 821.1 3,459.5 3,188.5 3,428.4 4.4 20.1 88.3 57.8 15.4 17.6 

 / m  1.23 0.90 0.92 0.94 1.77 1.25 0.62 0.68 1.33 1.09 1.03 0.65 

BAH Max 18,238.0 18,735.9 16,100.0 15,198.2 26,040.0 4,480.0 96.0 54.0 864.0 360.0 231.0 121.0 

 Min 305.6 338.3 239.9 248.1 254.5 65.6 2.1 3.2 9.0 4.0 2.1 3.7 

 Mean 8,037.8 8,027.8 7,171.0 6,371.2 9,565.5 1,555.5 36.8 27.8 361.8 143.9 87.5 54.2 

   8,256.8 7,088.0 7,268.8 5,547.9 12,798.9 1,645.6 46.0 19.2 399.9 146.3 111.4 42.9 
 / m  1.03 0.88 1.01 0.87 1.34 1.06 1.25 0.69 1.11 1.02 1.27 0.79 

OMA Max 758.4 4,636.9 706.6 3,474.9 386.2 1,123.3 20.5 84.8 24.4 76.7 15.6 67.1 

 Min 254.6 1,029.4 206.8 780.5 154.5 20.8 1.3 17.9 8.3 9.4 7.3 16.6 

 Mean 545.0 2,113.4 490.1 1,663.4 276.0 633.9 11.1 43.4 16.1 34.6 10.7 31.5 
   210.0 1,442.4 218.4 1,048.7 91.2 481.9 8.7 27.0 6.2 27.9 3.5 20.8 

 / m  0.39 0.68 0.45 0.63 0.33 0.76 0.79 0.62 0.39 0.81 0.33 0.66 

SAU Max 16,518.8 32,343.5 16,037.7 30,100.5 26,208.1 6,667.9 171.0 427.9 584.1 503.4 216.6 287.1 
 Min 903.5 2,637.9 898.2 2,397.5 68.7 285.4 8.9 77.3 16.5 34.6 13.7 32.7 

 Mean 7,977.2 16,616.2 7,534.7 15,273.3 8,823.6 3,415.2 69.2 190.0 302.9 195.3 91.7 153.8 

   4,816.0 8,504.2 4,571.1 7,855.5 8,835.9 2,149.0 48.7 126.2 175.7 136.1 59.3 77.0 
 / m  0.60 0.51 0.61 0.51 1.00 0.63 0.70 0.66 0.58 0.70 0.65 0.50 

Notes: LEB: Lebanon, KUW: Kuwait, QAT: Qatar, BAH: Bahrain, OMA: Oman, and SAU: Saudi Arabia. 

 
Table 2:  Descriptive statistics of used inputs and outputs ($ millions) 

 
  Earning Assets Deposits Off Balance Sheet Operating Cost Interest Expenses Staff Expenses 

  2000 2010 2000 2010 2000 2010 2000 2010 2000 2010 2000 2010 

EGY Max 11,840.1 20,317.2 10,327.7 18,531.1 7,309.7 14,095.7 705.0 78.6 862.1 1,011.3 490.0 274.8 

 Min 191.3 316.7 133.2 285.1 32.0 30.3 1.1 3.7 9.0 16.3 2.5 4.6 

 Mean 2,296.5 3,345.6 2,060.0 3,282.3 721.2 1,056.8 46.4 19.9 146.3 162.4 55.4 57.5 
   3,467.4 4,756.4 3,137.5 4,735.1 1,605.7 3,089.8 155.8 21.3 253.6 261.7 111.0 81.1 

 / m  1.51 1.42 1.52 1.44 2.23 2.92 3.36 1.07 1.73 1.61 2.01 1.41 

TUN Max 2,449.8 3,274.2 1,557.9 1,724.4 1,843.2 2,364.8 127.6 106.8 30.2 65.2 30.9 36.3 
 Min 498.2 872.9 0.2 63.6 433.4 672.4 23.0 5.8 10.2 2.3 3.9 1.1 

 Mean 1,027.4 2,077.9 582.9 852.6 864.4 1,608.7 49.0 52.9 17.4 29.3 18.1 18.7 

   654.6 907.2 516.2 528.0 511.4 669.8 35.3 32.1 8.5 20.4 8.9 11.5 
 / m  0.64 0.44 0.89 0.62 0.59 0.42 0.72 0.61 0.49 0.70 0.49 0.62 

MOR Max 4,833.4 10,840.2 4,626.1 11,287.2 2,643.2 3,384.0 125.1 392.0 190.5 324.7 76.7 162.6 

 Min 926.0 2,099.4 823.0 2,360.6 300.3 371.1 24.9 69.1 36.8 32.4 21.4 44.0 
 Mean 2,252.3 6,176.4 2,177.5 6,454.1 828.3 1,217.7 49.5 151.4 87.4 149.1 35.4 86.4 

   1,531.1 3,623.0 1,573.4 3,729.1 818.7 994.1 35.3 115.7 57.4 124.2 20.8 49.3 

 / m  0.68 0.59 0.72 0.58 0.99 0.82 0.71 0.76 0.66 0.83 0.59 0.57 

JOR Max 6,146.0 26,600.9 1,180.5 21,237.6 7,917.6 9,189.7 92.4 244.5 475.3 505.1 107.1 269.9 
 Min 0.8 139.0 20.3 138.7 59.5 40.0 0.1 7.3 7.8 7.1 1.3 4.6 

 Mean 840.2 4,526.6 180.7 3,665.0 1,150.8 1,549.0 14.8 50.5 88.9 79.5 18.1 49.2 

   2,144.5 8,972.6 404.3 7,148.0 2,735.5 3,121.0 31.4 80.0 158.4 172.3 36.1 89.7 
 / m  2.55 1.98 2.24 1.95 2.38 2.01 2.12 1.58 1.78 2.17 1.99 1.82 

UAE Max 7,177.0 14,727.1 5,796.6 12,574.3 5,788.9 12,604.0 67.3 75.5 279.2 257.8 67.3 94.3 

 Min 107.2 623.3 74.6 487.2 55.7 319.6 0.9 3.6 2.9 5.9 1.3 7.2 
 Mean 1,845.2 4,785.6 1,405.7 3,940.6 1,176.6 2,409.4 21.7 27.5 54.3 62.8 18.7 36.9 

   2,297.8 4,858.1 1,855.9 4,093.4 1,860.1 3,244.4 23.7 26.8 79.5 75.4 20.6 32.0 

 / m  1.25 1.02 1.32 1.04 1.58 1.35 1.09 0.97 1.46 1.20 1.10 0.87 

Notes: EGY: Egypt, TUN: Tunisia, MOR: Morocco, JOR: Jordan, and UAE: United Arab Emirates. 
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5.  Results 
To estimate the revenue function, we use a panel data set of Arab banks and proceed in 3 types of 

estimations. Firstly, we assumed that the constant is common for all banks in the sample, and thus, the 

OLS estimation was implemented. Then, we estimate a Fixed Effects model where the differences 

among banks could be explained by different constants. Finally, we estimate a Random Effects model 

which induces the specific effect in the error term. Fisher test allows discriminating between the first 

and the second models, whereas Hausman test permits choosing between the Fixed Effects model and 

the Random Effects model. 

The results of Fisher test suggests rejecting the assumption that the banks in our sample are of 

homogenous behaviour, and leads us to favour the individual Fixed Effects model. Additionally, the 

results of Hausman test lead us not to accept the absence of correlation of individual fixed effects with 

the explanatory variables. This result underlines the importance of non-observable individual effects 

correlated with the variables of the model and suggests then not adopting the Random Effects model. 

The results of the estimation of the revenue function are presented in Table 3. The value of the 

Durbin-Watson test suggests rejecting the hypothesis of autocorrelated errors. Finally, the coefficient 

of determination is very high, implying an excellent explanatory power of the model. 

 
Table 3: Estimated Parameters of the Translogarithmic revenue function – Method SUR 

 
Variables Coefficients t-student 

C  4.251 2.83
*

 

1ln y  -1.431 -1.69
***

 

2ln y  0.786 2.28
**

 

3ln y  -0.123 -0.46 

1 1ln lny y  0.367 5.26
*

 

1 2ln lny y  0.319 9.02
*

 

1 3ln lny y  0.532 10.06
*

 

2 2ln lny y  0.740 3.07
*

 

2 3ln lny y  -0.081 -1.16 

3 3ln lny y  -0.562 -3.79
*

 

1ln p  0.0001 0.05 

2ln p  -0.125 -1.86
***

 

3ln p  -0.023 -1.99
**

 

1 1ln lnp p  -0.030 -6.03
*

 

1 2ln lnp p  -0.042 -11.61
*

 

1 3ln lnp p  0.064 16.26
*

 

2 2ln lnp p  0.067 9.51
*

 

2 3ln lnp p  0.001 0.37 

3 3ln lnp p  -0.019 -4.27
*

 

1 1ln lny p  0.021 1.27 

1 2ln lny p  -0.047 -3.26
*

 

1 3ln lny p  0.011 0.91 

2 1ln lny p  0.053 3.54
*

 

2 2ln lny p  0.006 0.48 
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Table 3: Estimated Parameters of the Translogarithmic revenue function – Method SUR - continued 

 

2 3ln lny p  -0.039 -3.18
*

 

3 1ln lny p  0.002 0.94 

3 2ln lny p  0.0001 -0.05 

3 3ln lny p  -0.015 -4.76
*

 

ln ASS  0.437 8.65
*

 

lnCAP  0.159 3.89
*

 

ln RISK  -0.845 -1.87
***

 
2R  0.92 

.DW  2.18 

Notes: number of observations = 463. * Significantly different from zero at the 1% level. ** Significantly different from 

zero at the 5% level. *** Significantly different from zero at the 10% level. 

 

The results presented in Table 4 show, on average, a value of H-Statistic less than unity, 

regardless of considered country. Therefore, the hypotheses of monopoly and of perfect competition in 

long-term equilibrium are rejected. Our results are consistent with the oligopoly hypothesis with 

conjectural variations and of monopolistic competition which combines elements of monopoly and 

perfect competition. The only apparent exception is Tunisia where the value of H-statistic is negative, 

which prevents rejecting the hypothesis of monopoly or of perfect competition over the period 2000-

2010. This result could be explained by the fact that the Tunisian banking sector has not exited yet the 

liberalisation process that is translated into fluctuations in the competition conditions. Another 

explanation of this result is that it could be due to the inefficiency of Tunisian banks, where they are 

unable to totally exploit economies of scale and scope, which allow them minimising their average 

cost. 

Regarding individual results, i.e. per country, we find that Lebanon, Bahrain, Saudi Arabia, and 

UAE recorded an H-statistic higher than the other countries. This result suggests that the competitive 

behaviour of banks in these countries is higher than other ones. Besides, the evolution of H-statistic 

indicates no significant strengthening of competition following the liberalisation process, except in 

Lebanon, Bahrain, Saudi Arabia and UAE. The H-statistic is an increasing function of competition 

level under the hypothesis of unchanged demand elasticity, and marks a slight downward trend in some 

countries as shown by the results in Table 4. 

Overall, our application of Panzar-Rosse measure does not confirm the structure-conduct-

performance paradigm, and high concentrations observed in the majority of Arab banking sectors have 

not provided Arab banks with a significant market power. On one hand, the positive values of H-

statistic observed during the 2000-2010 period indicates that the process of liberalisation and 

deregulation prevented banks from establishing or maintaining a monopoly power. On the other hand, 

the evolution of H-statistic indicates no increase in competition, which is an increasing function of the 

competition level under the hypothesis of unchanged demand elasticity, shown by a slight declining 

tendency in some countries. 

 

 

6.  Conclusion 
Panzar and Rosse have developed a statistic measuring the sum of elasticities of total revenue relative 

to factor prices. This statistic, called H, is estimated through a reduced form equation, allows 

determining the type of the competitive equilibrium on a given market. The Panzar-Rosse model 

allows overcoming the inherent difficulties in testing the structure-conduct-performance hypothesis. 

Nevertheless, the reduced form approach results in a significant reduction in the informative content of 

the competition indicator. The statistic allows excluding the cases of monopoly and perfect 

competition, but does not give practically any information about the case of oligopoly. To overcome 
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this problem of the Panzar-Rosse model, we chose to estimate a translog revenue function 

characterised by high flexibility compared to the equation of reduced form 

 
Table 4: Evolution of average degree of competition of Arab banks over the period 2000-2010 

 
 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Average 

LEB 0.86 0.87 0.87 0.88 0.86 0.89 0.87 0.87 0.91 0.88 0.89 0.89 

KUW 0.57 0.60 0.58 0.61 0.61 0.63 0.58 0.52 0.54 0.61 0.60 0.59 

QAT 0.54 0.45 0.47 0.53 0.51 0.54 0.56 0.57 0.57 0.55 0.56 0.53 

BAH 0.61 0.62 0.63 0.66 0.65 0.63 0.7 0.64 0.63 0.65 0.67 0.64 

OMA 0.24 0.24 0.25 0.26 0.26 0.31 0.28 0.32 0.31 0.24 0.24 0.27 

SAU 0.65 0.64 0.65 0.66 0.67 0.67 0.67 0.67 0.67 0.65 0.64 0.66 

EGY 0.68 0.62 0.59 0.62 0.616 0.76 0.65 0.66 0.69 0.68 0.62 0.65 

TUN -0.86 -0.89 -0.17 -0.09 0.21 0.28 0.38 0.35 0.38 0.11 0.18 -0.01 

MOR 0.26 0.25 0.26 0.26 0.26 0.33 0.26 0.33 0.33 0.27 0.29 0.29 

JOR 0.28 0.2 0.38 0.35 0.35 0.44 0.35 0.28 0.44 0.24 0.34 0.34 

UAE 0.58 0.52 0.59 0.62 0.61 0.76 0.68 0.66 0.69 0.71 0.69 0.65 

Notes: LEB: Lebanon, KUW: Kuwait, QAT: Qatar, BAH: Bahrain, OMA: Oman, SAU: Saudi Arabia, EGY: Egypt, 

TUN: Tunisia, MOR: Morocco, JOR: Jordan, and UAE: United Arab Emirates. 

 

The empirical results show that, in most of Arab countries, the H-statistic is between zero and 

unity, and significantly different from both bounds. The hypotheses of perfect competition and 

monopoly can be rejected in favor of oligopoly or monopolistic competition. While these results 

produce interesting results, they must be interpreted with caution for several reasons. Firstly, the H-

statistic is based on the hypothesis that markets are in equilibrium. Secondly, the conditions for 

exercising banking activities (e.g. regulations) differ from one country to another, which could 

complicate the comparisons among countries. Thirdly, researchers do not agree on a reliable way to 

establish a link between the values of H-statistics and specific conclusions regarding the competitive 

behaviour of banks, especially for values between zero and one. 
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Abstract 

 

This paper reexamines the linkage between the crude oil prices and the stock 

markets using data from GCC countries. Prior literature has found some support for the 

relationship between oil prices and macroeconomic variables such as GDP and 

unemployment rates. However, despite the recognition of the impact of oil-price volatility 

on the real economic activity, there is little empirical evidence on the impact of the rapid 

and unexpected change in oil prices on stock prices. This lack of such empirical evidence is 

even more puzzling when we consider GCC countries where oil revenues represent 

approximately fifty percent of their GDP and where a large percentage of their imports 

come from net oil-importing countries. We expect financial markets including stock 

markets in GCC countries to show variations in line with oil price changes. Using the 

GARCH (1,1) specification to model the price dynamics, we find strong evidence that oil 

price and stock price volatilities are highly correlated. Therefore, large price variation in 

one of these markets will translate into large variation of prices in the other market and 

vice-versa. The implications of our findings are two folds. First, policymakers in GCC may 

need to abandon the use of hydrocarbon revenues to maximize short-term political and 

economic goals by diversifying their economies away from being oil-dependent. Second, 

investors in GCC stock markets need to take into account these volatility interrelations to 

assess the risk of their stock portfolios rather than just engaging in the conventional buy-

low and sell-high strategy. 
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1.  Introduction 
The relationship between oil markets and stock markets has been studied in the literature from different 

perspectives. One important strand of literature investigates the impact of oil prices on macroeconomic 

variables. For example, Hamilton (1983) finds that since the Second World War oil price increased 

dramatically three to four quarters ahead of most economic recessions. Mork (1989) examines whether 

the correlation between oil prices and GDP found by Hamilton (1983) persists when oil prices decline. 

He finds in this case that the impact is not statistically significant implying an asymmetric relationship. 

In line with these results, Hamilton (2000) finds a nonlinear relationship between oil price changes and 

GDP. Accordingly, the macroeconomic performance is not evenly affected by opposite changes in oil 

prices. 

Hooker (1996) finds that the relationship between oil prices and US macroeconomic variables 

changes over time and cannot be simply modeled through an asymmetric relationship. 

A second strand of literature focuses on the impact of oil prices on stock markets. Findings of 

this literature are mixed. Huang et al (1996) find that there is no significant co-variation between oil 

returns and stock indices for the sample they considered. Jones and Kaul (1996) find that following the 

Second World War, oil prices had a negative impact on the performance of stock markets. These 

findings are confirmed by Sadorsky (1999) who also finds that this negative relationship became more 

intense after 1986. Using a multivariate CCC GARCH-M with non-linear conditional mean equation, 

Cifarelli and Paladino (2009) find a strong evidence of an inverse relationship between changes in oil 

prices and changes in stock prices and exchange rates. Anoruo and Mustafa (2007) find that stock 

markets impact oil markets in the United States reducing considerably any diversification benefits 

across the two markets. In a more recent study, Miller and Ratti (2009) find that oil prices do 

negatively impact stock markets in the long run and that this relationship has weakened over time. 

A third strand of literature studies the impact of oil prices on stock markets in developing and 

emerging markets. As for developed countries, the empirical evidence is mixed. Nandha and 

Hammoudeh (2006) find little support for any sensitivity to oil price changes in their sample. Onour 

(2007) used a GARCH-M model to study the influence of oil price changes on GCC stock markets 

returns in the long run. He investigates the indirect effect of oil price volatility on observable 

macroeconomic variables that would affect stock returns. He detects the presence of unobservable 

speculative factors, for instance investors‘ expectations, which in turn affect short term returns. Finally, 

the empirical analysis of Maghyereh & Al-Kandari (2007) suggests that changes in oil prices do have a 

non-linear impact on GCC stock indices. 

We contribute to this literature by studying the volatility behavior in stock and crude oil 

markets in the GCC countries. This is important since these countries depend heavily on oil revenues. 

Therefore, the relationship between stock markets and oil markets, if it exists, should be detectable. In 

addition, the fixed exchange rate for most of the GCC currencies vis-à-vis the US dollar allows to 

avoid any possible distortions between the two markets. 

In the past 25 years GCC countries have focused their hydrocarbon policy on two objectives. 

First, the role of the energy sector is to provide GCC governments with funding resources to finance 

government spending on construction, education, infrastructure projects and other transfer payments. 

However, GCC countries have not built any energy-intensive industries or strong energy service 

sectors that integrate in the economy and create jobs. Second, GCC countries have invested a high 

percentage of their oil revenues in well-developed stock markets, for instance in Europe and the United 

States bonds, stocks, and real Estate properties. The latter objective has been a strategic tool for the 

GCC foreign policy. The fundamental question is whether the real economic growth and sustainable 

development potential for GCC countries were best served by the sole focus on these two objectives. 

The answer is not likely to be affirmative. The hydrocarbon sector has been, to a certain extent, 

separated from the real economy. Therefore, the impact of unpredictable changes in oil prices tend to 

very much impact fiscal spending in GCC countries and exert upward or downward pressure on fiscal 

balances. Investors in the stock markets recognize the constraint that declining oil prices can have on 

government spending and budgetary allocations. 
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In the past decade GCC countries established their stock exchanges and encouraged taking 

private companies public by initiating many IPOs. The growth of stock markets in GCC exceeded 600 

percent in the past 8 years. Given the increase in oil revenues, capital formation, bond issuance, Islamic 

finance funding, and the IT and communication revolution, the stock markets in GCC became 

relatively more efficient. In addition, market participants became more responsive to domestic, 

regional, and global financial and political news. Despite these factors, GCC stock markets are not 

comparable to the well-established stock markets in the developed countries with respect to the market 

breadth and depth. Further, due to globalization and joining WTO and GATS, GCC countries are being 

more affected by global economic, financial, and political events and by consumer‘s expectations. Our 

paper aims to shed some light on these complex relationships. 

The paper is organized as follows: section 2 introduces the Heston and Nandi (2000) GARCH 

(1,1) model. Section 3 describes the data and the empirical findings. Finally, section 4 concludes. 

 

 

2.  The Heston and Nandi GARCH (1,1) Model 
We model crude oil and stock indices returns in the context of GARCH literature introduced by Engle 

(1982) and Bollerslev (1986). See Bollerslev et al. (1994) for details on GARCH models and 

Bollerslev et al. (1992) for their application to financial time-series. 

GARCH models allow for time-variation in the conditional variance of financial time-series 

and can also accommodate other observed stylized facts of returns data. This has drastically improved 

their performance over existing models in fitting data. In particular, the Heston and Nandi (2000) 

GARCH (1,1) specification has proved to be very successful with data and will be used in this paper. 

The model is given by the following equations. 

 1 1 1 1ln( ) = ln( )t t t t tS S r h h z       (1) 
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where 
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S  is the asset price, r  the risk free rate,   the price of risk and 
t

h  represents the daily variance. 

The 
1t

z  shock is assumed to be i.i.d. standard normal. Equation (2) accounts for the time-varying 

volatility and captures the leverage effect through parameter  . This allows the returns distribution for 

stock indices to have the empirically observed negative skewness. Earlier empirical studies found that 

crude oil return distributions show little or no skewness. We expect therefore this parameter to be low 

for crude oil data compared to stock indices. 

It has also been documented that a shock to the volatility in financial time-series will persist for 

relatively long time periods. This phenomenon is known in the literature as the volatility persistence. 

See for example Taylor (1986), and Ding, et al. (1993) for studies on volatility persistence of financial 

time-series. When the persistence is lower than 1, the unconditional long run variance exists and the 

volatility dynamics is stationary. In the Heston and Nandi (2000) GARCH (1,1) model the daily 

persistence p  and the daily long run variance   are given by 
2p     
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Carnero et al. (2004) show that in order to have the observed high kurtosis in the distribution of 

returns and the low first-order autocorrelation of squares, the persistence in the GARCH model should 

be close to 1. Accordingly, most empirical studies involving stock returns found high daily persistence. 

This is also the case in our paper as it will be discussed in the empirical findings section. 

 

3.  Data and Empirical Results 
The size of the oil market and its strategic importance for GCC countries led to substantial research on 

its impact on these economies. Historically, energy price shocks have deeply affected growth rates in 

developed, developing and emerging economies. These shocks are usually reflected in the level of 
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macroeconomic variables such as GDP and unemployment rates. We investigate in this paper if oil 

prices affect other sides of the economy. Indeed, if energy price changes modify the overall level of 

economic activity, then this effect should also be reflected in stock markets. 

To unveil this relationship, we estimate the GARCH (1,1) model described by equations (1) and 

(2) using returns data on crude oil and on stock indices from six GCC countries. Because these 

countries depend heavily on oil production, the level of dependence between oil and stock markets 

should be detectable. 

 

3.1. Data 

We analyze daily Brent crude oil closing spot prices from May 21, 1987 to May 10, 2011. The dataset 

is obtained from the U.S. Energy Information Administration (EIA) which disseminates multiple 

energy data to the public. The data on crude oil consists of a total of 6,088 observations. During the 

sample period, oil prices have been volatile in particular after the subprime crisis. 

We also analyze six stock indices from the GCC countries including Bahrain, Kuwait, Oman, 

Qatar, Saudi Arabia and the UAE. The daily prices of these indices in US dollars are collected from 

Shuaa Capital from January 2, 2005 to December 31, 2010. We deliberately decided to exclude any 

data in 2011 to avoid possible impacts of the revolutions taking place in some Arab countries on the 

overall performance of stock markets. 

 
Table 1: Summary statistics for crude oil and stock indices returns 

 
 Brent Bahrain Kuwait Oman Qatar Saudia Arabia UAE

 Number of observations  6,088 2190 2190 2190 2190 2190 2190

 Mean  0.2009 -0.0430 0.0471 0.0390 0.0707 -0.0128 -0.0406

 Variance  0.1418 0.0257 0.0407 0.0307 0.0720 0.0787 0.0681

 Standard deviation  0.3766 0.1602 0.2018 0.1752 0.2682 0.2806 0.2610

 Skewness  -0.6685 -0.4353 -0.2910 -0.7943 -0.3379 -0.8282 -0.0823

 Kurtosis  14.5212 10.0888 7.1550 16.5234 8.4221 8.0102 8.3018

 Minimum  -91.0260 -16.1752 -18.3604 -23.8513 -33.0290 -26.0542 -25.2877

 1st Quantile  -2.9135 -0.5337 -0.8134 -0.4506 -0.8240 -0.7739 -1.1849

 3rd Quantile  3.1979 0.4478 1.1909 0.7204 1.2046 1.3766 1.2978

 Maximum  45.6869 12.6840 24.5027 22.4429 28.0474 26.0047 25.0930  
Note: We provide summary statistics for daily indices for all GCC countries for the sample period form January 2, 2005 

to December 31, 2010. 

 

Shuaa Capital indices are designed to track the performance of the most active stocks in each 

country. The data consists of 2,190 observations on each index. Figure 1 shows the paths of the six 

indices over time. It is clear form Figure 1 that all stock indices dropped dramatically during 2008 

affected by the economic meltdown following the subprime crisis. 
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Figure 1: Index levels for GCC countries 

 

 
Note:  We plot the index level in USD for the period January 2, 2005 to December 31, 2010 for all GCC countries 

including Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and UAE. The data is obtained form Shuaa Capital. 

 

Since the beginning of the subprime crisis in 2008 there has been a dramatic fluctuation in the 

U.S. dollar including an increasing depreciation relative to major currencies. This implied a 

depreciation of GCC currencies since all of them are pegged to the US dollar with the exception of 

Kuwait. Kuwait relates its national currency to a basket of currencies where the weight of the US 

Dollar is 70 percent of the basket. The subprime crisis has also led to a steady rise and high 

fluctuations in the oil prices, and to a slowdown in the world economy. 

Table 1 contains summary statistics of the sample periods returns on oil and stock indices. The 

chosen samples are representative of previous empirical studies using returns. In fact, the standard 

deviation, skewness, and kurtosis of returns are of the same order of magnitude as any typical sample 

used in the literature. 

 

3.2. Empirical Results 

3.2.1. Parameter Estimates 

We estimate the GARCH(1,1) model described by equations (1) and (2) on crude oil and on six GCC 

stock indices returns. Table 2 reports the parameter estimates and their standard deviation. It is 

noticeable that unlike equity markets, the crude oil returns display little ―leverage effect‖. Indeed, the 

skewness parameter   is significant but considerably lower than stock indices. This parameter is 

positive and statistically significant for all GCC stock indices suggesting the existence of a leverage 

effect in the distribution of stock returns. These findings are in line with the results of Engle (1982), 

Bollerslev (1986), and Christoffersen and Jacobs (2004). The magnitude of this leverage effect varies 

dramatically across indices. Indeed, Bahrain has the most skewed returns distribution followed by 

Kuwait and Saudi Arabia. Oman, Qatar and the UAE stock indices seem to have close to symmetric 

returns distribution. 

The dynamic of the variance can be assessed by considering the persistence properties. A 

higher persistence results in a low speed of mean-reversion of the variance to its long run average. Our 

results show that daily persistence is 93.28 percent for crude oil and ranges between 88.53 percent for 

UAE‘s stock index to 99.72 percent for Bahrain‘s stock index in line with most findings in the 

literature suggesting that stock return time-series are highly persistent. 
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Table 2: Parameter estimates for the GRCH (1,1) using returns on crude oil and stock indices 

 

     L Daily Pers. An Vol (%)
Estimate 0.9115 2.214E-16 0.927 3.379E-05 13.272 14820.35 0.9328 35.59
Standard Error 0.5501 1.535E-06 4.772E-03 2.411E-06 1.7836

Estimate 2.1721 1.022E-17 0.983 2.911E-07 219.692 7098.75 0.9972 16.08
Standard Error 3.0149 1.514E-07 6.204E-03 3.887E-08 6.3911

Estimate 2.3717 3.390E-17 0.854 1.109E-05 80.509 6802.29 0.9255 19.37
Standard Error 1.7186 3.176E-07 6.011E-03 7.217E-07 4.4919

Estimate 1.1290 3.027E-17 0.915 7.538E-06 36.900 7236.63 0.9258 16.00
Standard Error 2.0567 2.808E-07 5.774E-03 5.950E-07 4.4254

Estimate 1.3788 4.077E-16 0.883 2.671E-05 23.733 6207.74 0.8976 25.64
Standard Error 1.2776 9.052E-07 7.076E-03 1.741E-06 2.4820

Estimate 2.1823 1.838E-16 0.873 1.115E-05 86.175 6217.74 0.9557 25.17
Standard Error 1.2636 4.405E-07 6.440E-04 9.002E-07 4.4460

Estimate 1.4821 1.684E-16 0.865 2.728E-05 27.603 6270.74 0.8853 24.49
Standard Error 1.3179 8.131E-07 9.397E-03 2.373E-06 2.3767

Qatar

SA

UAE

Brent

Bahrain

Kuwait

Oman

 
Note:  We estimate the Heston and Nandi (2000) GARCH (1,1) model using daily returns on indices from six GCC 

countries for the sample period form January 2, 2005 to December 31, 2010 and using returns on crude oil. We 

report the parameter estimates and their standard deviations in daily units. 

 

The long run volatility defined as   is also reported in Table 2. We find that the average oil 

price volatility is around 35.59 percent. This is much higher than stock indices volatilities which range 

from 16.08 percent for Bahrain to 25.64 percent for Qatar. Our results are consistent with the summary 

statistics reported in Table 1. 

The price of risk   is positive across all estimations indicating that investors ask for a risk 

premium to hold the index or the commodity asset. However, our results show that this parameter is 

not statistically significant. This parameter has been poorly estimated in the literature which is also the 

case in this paper as confirmed by its relatively high standard deviation. 

 

3.2.2. Co-variation of Stock and Crude Oil Markets 

Shocks to crude oil prices have always deeply affected economies over the world. The sharp increase 

in oil prices in 1973 and its impact on the level of economic activity has warned the policymakers of 

developed economies and urged them to diversify their energy resources. By increasing their oil 

reserves and by investing heavily in alternative sources of energy such as solar and nuclear energy, 

these countries aimed to achieve the lowest possible correlation between crude oil prices and key 

macroeconomic variables. 

For developing and emerging economies that produce oil, the situation is more complex. On 

one hand, oil and stock markets are expected to be highly related in these economies for two reasons. 

First, these countries export little services and industrial products. Therefore, the contribution of oil 

revenues to the overall GDP remains high which increases vulnerability to oil-price shocks. Second, 

being a major oil producer usually affects the investors‘ behavior. Investors expect that high oil 

revenues would lead to more government spending. Through the multiplier effect, this should result in 

a generalized psychology of market optimism and vice-versa. 

On the other hand, GCC economies should have been more resistant to adverse changes in oil 

prices since they are part of OPEC that controls a major proportion of the world‘s oil production and 

since they have tried to diversify their economies. However, economic diversification was generally 

slow in these countries despite some success in the United Arab Emirates. For instance, oil prices 

doubled between 2003 and 2007. As a result, the per capita non-hydrocarbon GDP grew by only 8.5 

percent while the per capita hydrocarbon GDP grew by approximately 45 percent. 
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To further investigate these complex relationships between stock and crude oil markets we plot 

the annualized filtered volatility at the optimal parameters for each index and the annualized filtered 

volatility at the optimal parameters for crude oil. The results are displayed in Figure 2. 

 
Figure 2: Filtered daily volatility of returns on crude oil and stock indices 

 

 
Note:  The dotted line represents the filtered volatility at the optimal parameters for all GCC indices at the optimal 

parameters reported in Table 2 for the period January 2, 2005 to December 31, 2010. The solid line represents the 

filtered volatility at the optimal parameters for crude oil. 

 

Figure 2 clearly shows similar paths of the volatility of GCC stock returns and the volatility of 

crude oil returns. This result is important as it uncovers the relationship between these two markets. 

Indeed, while the literature found little evidence on possible interactions between these markets in 

developing and emerging economies, our paper finds strong support for volatility linkages between oil 

and stock returns. 

We now scatterplot the annualized filtered volatility at the optimal parameters for each index 

vs. the annualized filtered volatility at the optimal parameters from crude oil. The results are displayed 

in Figure 3. 

Figure 3 shows the existence of a positive and linear relationship between the index returns 

volatility and the crude oil returns volatility. Therefore, big price changes in one of these markets will 

translate into big price changes in the other market and vice-versa. This result is of crucial importance 

for policymakers in the GCC region. As discussed above, some GCC countries devoted considerable 

efforts to diversify their economy either because they wanted to ensure perpetual growth even after all 

oil reserves are depleted or because they already have limited oil resources. Our results imply that more 

economic diversification efforts need to be undertaken in these countries as their stock markets are 

heavily affected by oil returns volatility and, hence, their financial system continues to be vulnerable to 

changes in oil prices. 
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Figure 3: Scatter plot of stock index filtered volatility vs. crude oil filtered volatility 

 

 
Note:  We scatterplot the daily filtered volatility at the optimal parameters for all GCC indices vs. the daily filtered 

volatility at the optimal parameters for crude oil for the period January 2, 2005 to December 31, 2010. 

 

This is confirmed when we run a simple ordinary least squares regression of the annualized 

filtered volatility of each of the six stock indices on the annualized filtered volatility of crude oil 

returns. The results are reported in Table 3. 

Table 3 supports the scatterplot findings. A 1 percent increase in the spot volatility of oil 

returns results in 0.10 percent increase in the spot volatility of Bahrain‘s stock index, 0.36 percent 

increase in the spot volatility of Oman‘s stock index, and 0.37 percent increase in the spot volatility of 

UAE‘s stock index. We observe a similar pattern with the other indices but with a higher impact. In 

fact, the same increase in oil returns volatility results in 0.40 percent increase in the spot volatility of 

Saudi Arabia‘s stock index, 0.41 percent increase in the spot volatility of Kuwait‘s stock index and 

0.44 percent increase in the spot volatility of Qatar‘s stock index. All these parameters are statistically 

significant at the 5 percent level. 

 
Table 3: Simple OLS of stock index filtered volatility on crude oil filtered volatility 

 
Bahrain Kuwait Oman Qatar Saudia Arabia UAE   

Oil_Volatility 0.096*** 0.408*** 0.359*** 0.443*** 0.401*** 0.374***

(0.0095) (0.018) (0.0149) (0.0242) (0.0261) (0.0235)

Constant 0.0817 0.0405*** 0.0252*** 0.0888*** 0.100*** 0.105***

(0.00346) (0.00654) (0.00541) (0.0088) (0.00949) (0.00854)  
Note:  We run an OLS regression of the daily filtered volatility at the optimal parameters for all GCC indices on the daily 

filtered volatility at the optimal parameters for crude oil for the period January 2, 2005 to December 31, 2010. The 

star represents significance at the 5 percent level. 

 

It is important to highlight that our results do not suggest that an increase in oil prices will 

translate into more optimism in stock markets leading to an increase in the level of the stock index or 

vice-versa. In fact, the recent sharp decline in stock prices in most GCC financial markets is a puzzle if 

taken on its face value. The high oil revenues and the accelerated government spending should have 

created a consistent psychology of market optimism. However, this is not the case. Therefore, our 

results simply imply that a high volatility of the returns in crude oil markets will be generally 
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associated with a high volatility in stock markets and vice-versa. The reasons underlying these shocks 

to the volatility may originate in one of these markets and then migrate to the other market. It may also 

be triggered outside these markets like what has been experienced during the subprime crisis in the 

mortgage lending market. 

 
Figure 4: Kernel Density of stock index filtered volatility vs. crude oil filtered volatility 

 

 
Note:  The solid line represents the kernel density for the filtered volatility at the optimal parameters for all GCC indices. 

The ―+‖ curve represents the kernel density for the filtered volatility at the optimal parameters for crude oil. 

 

Finally, we investigate possible similarities in the distribution of unconditional filtered 

volatilities in the stock and oil markets during the sample period from January 2, 2005 to December 31, 

2010. Figure 4 shows that all conditional distributions display a positive skewness except for Bahrain 

where the unconditional distribution of filtered volatility is close to normal. This supports the results in 

Table 3 suggesting that Bahrain stock market has the weakest relationship with the crude oil market. 

This conclusion is in line with the reality of this country. Bahrain has little reserves of crude oil and it 

has the smallest oil production compared to the rest of GCC countries. It is therefore expected that its 

stock market will be less affected by oil price movements. However, despite its relatively small oil 

production, Bahrain‘s economy depends indirectly on oil. Indeed, Bahrain has active cooperation on 

trade and financial services with other GCC members. The intensity of this cooperation and the 

revenues it generates can be heavily affected by crude oil price changes. 

 

 

4.  Conclusion and Directions for Future Research 
This paper contributes to a growing literature on the interrelation between oil and stock markets in 

particular for countries where oil revenues represent the main component of their GDP. Using data on 

stock indices from the GCC region, we find a strong relationship between the volatility of stock returns 

and the volatility of crude oil returns. This suggests that any price movements in one of these markets 

will impact the price movements in the other market. The importance of our result is twofold. First, it 

contributes to understand one unsolved puzzle in the literature. In fact, while it seems intuitive that oil 

prices would impact all financial markets especially in major oil producing countries, little empirical 

evidence has succeeded to reveal this relationship. Second, our results are robust since they are not 

affected by possible distortion due to exchange rates. 
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We find in this paper that a 1 percent increase in the daily volatility of crude oil prices will lead 

to an increase of stock markets daily volatility. This increase ranges from 0.1 percent for Bahrain to 

0.44 percent for Qatar and its magnitude can eventually be explained by the size of oil revenues for 

each country and by the degree of diversification of its economy. Our methodology suggests therefore 

a simple tool for any country to check how their stock markets returns respond to changes in crude oil 

prices. 

Our findings imply three practical implications. First, policymakers in GCC may need to 

accelerate their economic diversification efforts. GCC should grow less dependent on hydrocarbon 

revenues to maximize short-term political and economic goals. Second, GCC may need to consider a 

new currency exchange rate regime because oil price volatility may cause the determination of 

equilibrium exchange rates to become difficult in major GCC oil-producing countries that follow a 

fixed-exchange rate regime. Finally, investors in GCC stock markets need to take into account these 

volatility interrelations to assess the risk of their stock portfolios rather than using the buy-low and sell-

high stock trading strategies. 

Based on our findings in this paper, another interesting research question may arise. A natural 

extension is to investigate the transmission mechanism of the volatility between the two markets. Put 

differently, one can study how price changes in the oil market translate into price changes in stock 

markets or vice-versa and how long is the lead or the lag period? This question is beyond the scope of 

our paper and is left for future work 
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Abstract 

 
This paper addresses the issue of threshold effects between public debt and 

economic growth in the Caribbean. The main finding is that there exists a threshold debt to 

gross domestic product (GDP) ratio of 55–56 percent. Moreover, the debt dynamics begin 

changing well before this threshold is reached. Specifically, at debt levels lower than 30 

percent of GDP, increases in the debt-to-GDP ratio are associated with faster economic 

growth. However, as debt rises beyond 30 percent, the effects on economic growth 

diminishes rapidly and at debt levels reaching 55–56 percent of GDP, the growth impacts 

switch from positive to negative. Thus, beyond this threshold, debt becomes a drag on 

growth. 
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1.  Introduction 
During economic crises, developing countries tend to accumulate debt as the growth in expenditure 

levels exceeds that of revenues while capital inflows decline. The mid-2007 global economic crisis had 

an immense impact on economies throughout the world. With mounting debt service payments due to 

the inability to raise sufficient capital, the global financial crisis has resulted in serious debt 

management problems. The current Euro-crisis provides great evidence of the effect high debt levels 

can have on an economy. In the Caribbean, economic recovery has been sluggish because of strong 

linkages with the United States and Europe. High levels of public debt are also an issue facing the 
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region, which have implications for fiscal sustainability and economic growth. The Caribbean, which 

has some of the world‘s most indebted nations (as a share of GDP) accumulated debt from continuous 

periods of fiscal deficits since the mid-1990s. 

Allowing debt to grow too large can offset the positive impacts
1
 and lead to problems in the 

macro-economy, in particular depressing real GDP growth. With a debt-overhang, investors lower their 

expectations of returns in anticipation of higher taxes needed to repay the debt and may also refrain 

from investing given the uncertainties about what portion of the debt will actually be serviced with the 

countries‘ own resources. Therefore, new domestic and foreign investment is discouraged, which slows 

down capital-stock accumulation. Output may also be constrained through lower growth in total factor 

productivity. Governments may be less willing to undertake difficult and costly policy reforms as this 

may incur future debt and subsequently hinder technological improvement or the efficient use of 

resources given the lack of available finances. In periods of high debt, policymakers tend to rely on 

robust economic growth to ensure debt sustainability. However, when GDP falls, it becomes difficult 

for governments to raise sufficient revenues to repay debt service obligations. 

Over the years, researchers showed great interest in the relationship between debt and growth 

by using predominantly causality approaches (Scott, 1995; Amoateng and Amoako-Adu, 1996; 

Karagol, 2002). More recently, studies have sought to investigate the threshold level for the debt-to-

GDP ratio, which identifies the initial point of debt that causes output to fall. Reinhart and Rogoff 

(2010), whose work has captivated much attention, alluded to debt ratios beyond 90 percent as 

detrimental to economic improvement while Caner et al. (2010) proposed a much lower 77 percent. 

These studies focused on a combination of developed and developing countries from various regions 

but failed to concentrate on a particular geographical area. 

In this article, countries from only the Caribbean community (CARICOM) are investigated 

since empirical findings tend to vary among nations with structural and economic differences. 

Therefore, the results from this paper should provide a more centered analysis of the community. 

Unlike previous research, the study also gives a complete view of public debt over various ratios to 

GDP and its impact on economic growth. In light of the recent global financial crisis, the paper is very 

timely as CARICOM governments have made public debt one of its top priorities as they aim to reduce 

the debt levels and improve productivity. Therefore, policy-makers such as central bankers, regulators 

and supervisors can better understand the role of debt in the economy and identify when debt begins to 

get too excessive. 

In this paper, along with the threshold estimation technique outlined by Hansen (1996, 2000), a 

new approach is utilised and adopted to a growth model specifically designed for the Caribbean 

community. The new method is a regression approach that allows one to see the impact of public debt 

on economic growth as the debt to GDP ratios vary over a pre specified range. This approach gives a 

relatively complete view of public debt ratios dynamics on economic growth and the other 

determinants of economic growth. The findings suggested a debt threshold of about 56 percent of GDP 

and showed that debt under 30 percent of GDP is beneficial for the economies. 

This paper is organized as follows. The next section presents an overview of the historical 

behavior of public debt in the Caribbean. Section 3 examines the theoretical and empirical literature, 

with a focus on economic growth theory. Section 4 outlines the methodological approach and the data 

employed in the study, while section 5 discusses the estimated results. Section 6 summarizes the main 

findings of the paper as well as provides the key policy implications of the threshold analysis for 

decision-makers. 

 

 

                                                 
1
 Positive growth can be achieved when countries with low stocks of capital use the borrowed funds for productive 

investment. 
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2.  The Historical behavior of Public Debt 
Increasing trends exist in the nominal debts of all the 12 selected CARICOM countries during the 

review period of 1990 to 2010. Most of these economies witnessed sustained expansions in debt over 

the entire two decades with exceptions being Suriname, whose debt level plateau after 1994 and 

Guyana where significant fluctuations are noticeable (see Table 1 and Figure 1). 

Nominal debt levels ranged from US$130 million to US$15,055 million recorded for Dominica 

and Jamaica, respectively. The average debt levels of the Eastern Caribbean Currency Union (ECCU)
2
 

states and Suriname are remarkably less than those of the other nations. The combined averages of the 

aforementioned countries equate to about 28 percent of the average debt of Jamaica. 

Specifically for Grenada, St. Lucia, Jamaica and Trinidad and Tobago, during the early and 

mid 2000s the increases in debt slowed. However, decreases were noticed in the cases of 

Antigua and Barbuda, and Dominica. Markedly, it is very clear that during the recessionary years of 

2008–2010 nominal debt in these CARICOM territories continued on an upward trajectory with the 

only exception being Antigua and Barbuda that have engaged in debt restructuring. The volatility, 

measured by the standard deviation, of nominal debt levels of the fixed exchange rate countries to the 

U.S. dollar (Barbados, Bahamas, and the ECCU states) range from US$42 to US$534 while that of the 

managed floating exchange rate countries are much greater (Jamaica US$2900 and Trinidad US$2400). 

Similarly, rising trends also exist for the real debt levels of these nations excluding Jamaica 

(Table 2 and Figure 2). The Jamaican data suggested that their price level increased much faster than 

their debt. The average levels of debt to nominal gross domestic product for the countries. 

 
Table 1: Summary Statistics for Nominal Public Debt 

 
 ANTIGUA BAHAMAS BARBADOS DOMINICA GRENADA GUYANA JAMAICA ST KITTS ST LUCIA ST VINCENT SURINAME TRINIDAD

 Mean 679.3 1311.2 1489.7 145.8 235.0 1500.9 7663.0 349.9 252.6 192.3 1174.4 4371.1

 Median 726.6 1152.6 1254.5 123.0 137.8 1467.9 5528.6 258.3 172.6 135.8 569.8 3055.2

 Maximum 1224.9 3520.3 4134.2 272.0 674.3 2120.0 15055.4 817.4 608.4 377.7 9390.9 11057.0

 Minimum 355.6 243.1 246.6 10.7 23.8 835.0 3178.9 85.9 24.8 49.5 145.3 1187.0

 Std. Dev. 248.3 863.8 998.2 88.1 207.2 338.4 3866.3 259.4 208.2 113.6 1937.4 2773.6

 Skewness 0.2 0.8 1.0 0.2 1.0 0.0 0.8 0.5 0.6 0.3 3.5 1.0

 Kurtosis 2.1 2.9 3.3 1.6 2.5 2.3 1.9 1.8 1.8 1.6 14.8 2.9

 Jarque-Bera 1.0 3.5 5.3 2.9 5.9 0.6 4.4 2.4 3.4 2.5 187.4 5.1

 Probability 0.6 0.2 0.1 0.2 0.1 0.7 0.1 0.3 0.2 0.3 0.0 0.1

 Observations 22 31 31 31 31 31 31 21 30 25 24 31   
 

Figure 1: Nominal Public Debt levels of selected CARICOM States 

 

 

200

400

600

800

1,000

1,200

1,400

1980 1985 1990 1995 2000 2005 2010

ANTIGUA

0

1,000

2,000

3,000

4,000

1980 1985 1990 1995 2000 2005 2010

BAHAMAS

0

1,000

2,000

3,000

4,000

5,000

1980 1985 1990 1995 2000 2005 2010

BARBADOS

0

40

80

120

160

200

240

280

1980 1985 1990 1995 2000 2005 2010

DOMINICA

0

200

400

600

800

1980 1985 1990 1995 2000 2005 2010

GRENADA

800

1,200

1,600

2,000

2,400

1980 1985 1990 1995 2000 2005 2010

GUYANA

0

4,000

8,000

12,000

16,000

1980 1985 1990 1995 2000 2005 2010

JAMAICA

0

200

400

600

800

1,000

1980 1985 1990 1995 2000 2005 2010

ST_KITTS

0

200

400

600

800

1980 1985 1990 1995 2000 2005 2010

ST_LUCIA

0

100

200

300

400

1980 1985 1990 1995 2000 2005 2010

ST_VINCENT

0

2,000

4,000

6,000

8,000

10,000

1980 1985 1990 1995 2000 2005 2010

SURINAME

0

2,000

4,000

6,000

8,000

10,000

12,000

1980 1985 1990 1995 2000 2005 2010

TRINIDAD

 
 

 
 

                                                 
2
 The ECCU states include: Antigua and Barbuda, Grenada, Dominica, Saint Kitts and Nevis, Saint Lucia, and Saint 

Vincent and the Grenadines. 
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Figure 1: Nominal Public Debt levels of selected CARICOM States - continued 
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Table 2: Summary Statistics for Real Public Debt 

 
ANTIGUA BAHAMAS BARBADOS DOMINICA GRENADA GUYANA JAMAICA ST KITTS ST LUCIA ST VINCENT SURINAME TRINIDAD

 Mean 721.9 1475.6 1673.0 159.3 256.5 2567.1 64290.0 358.2 386.6 199.6 367832.3 6483.1

 Median 783.2 1349.8 1595.2 142.9 175.1 1815.9 16305.7 299.7 336.3 149.3 1482.9 6815.6

 Maximum 1155.6 3103.8 3123.2 283.2 584.5 8956.6 234115.6 689.3 676.9 370.6 1525501.0 8152.3

 Minimum 441.2 586.5 633.6 22.3 56.5 873.9 7864.3 134.2 148.7 77.8 406.9 4459.2

 Std. Dev. 207.2 654.5 659.9 75.1 173.3 1909.3 73523.0 205.9 175.2 92.7 596442.8 1116.3

 Skewness 0.2 0.7 0.4 0.1 0.9 1.9 1.1 0.3 0.2 0.3 1.0 -0.4

 Kurtosis 2.0 2.7 2.4 1.9 2.2 6.9 2.7 1.5 1.5 1.6 2.2 2.1

 Jarque-Bera 1.0 2.6 1.4 1.7 4.9 26.8 6.1 2.4 2.1 2.2 5.0 2.0

 Probability 0.6 0.3 0.5 0.4 0.1 0.0 0.0 0.3 0.3 0.3 0.1 0.4

 Observations 22 31 31 31 31 21 31 21 21 25 24 31  
 

Figure 2: Real Public Debt for selected CARICOM States 
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Similarly, rising trends also exist for the real debt levels of these nations excluding Jamaica 

(Table 2 and Figure 2). The Jamaican data suggested that their price level increased much faster than 

their debt. The average levels of debt to nominal gross domestic product for the countries under 

analysis present themselves in two distinct bands (Table 3 and Figure 3). The debt bands average 

around 48 percent and 98 percent of nominal gross domestic product. St. Kitts and Nevis has the 

largest debt ratio of 140 percent in 2006, 2007 and 2009 while Suriname holds the minimum of 18 

percent in 2008. The data trends downward throughout the latter 1900s and early 2000s, followed by a 

general upward movement toward the end of the sample period. Interestingly, all the countries except 

Suriname showcase a shock to this ratio during the recessionary period of 2008 to 2010 irrespective of 

the trends observed previously. Notably, there is not a high level of volatility for this ratio over this 

period. 

 
Table 3: Summary Statistics for Public Debt to Gross Domestic Product Ratios of Selected CARICOM States 

 
ANTIGUA BAHAMAS BARBADOS DOMINICA GRENADA GUYANA JAMAICA ST KITTS ST LUCIA ST VINCENT SURINAME TRINIDAD

 Mean 97.4 28.8 64.7 63.0 63.0 264.6 119.7 99.4 38.0 56.0 210.5 48.4

 Median 94.9 28.8 63.0 58.7 55.2 207.3 116.6 97.6 31.1 56.4 44.5 54.6

 Maximum 127.5 46.7 129.1 103.5 107.4 585.1 227.2 159.9 65.3 67.2 2157.8 67.3

 Minimum 76.9 18.2 28.7 18.2 28.4 59.6 75.0 47.9 16.3 41.3 16.9 18.6

 Std. Dev. 14.0 6.9 20.6 18.5 22.1 149.8 33.7 42.4 17.2 7.3 471.7 15.3

 Skewness 0.9 0.5 0.9 0.3 0.8 0.5 1.3 0.1 0.5 -0.6 3.3 -0.8

 Kurtosis 3.0 3.0 4.5 3.4 2.4 2.2 4.9 1.4 1.6 2.8 13.4 2.4

 Jarque-Bera 2.9 1.5 6.9 0.8 3.7 2.1 13.2 2.3 3.5 1.3 150.9 4.1

 Probability 0.2 0.5 0.0 0.7 0.2 0.4 0.0 0.3 0.2 0.5 0.0 0.1

 Observations 22 31 31 31 31 31 31 21 30 21 24 31  
 

Figure 3: Public Debt to GDP Ratios of Selected CARICOM States 
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The average growth in the debt to gross domestic product ratio of the CARICOM states studied 

was 6.3 percent (Table 4 and Figure 4). The fastest increase was observed in St. Kitts (12 percent) 

while the lowest was Guyana (-2 percent). The growth rate of this ratio appears to be highly volatile 

and fluctuated between a minimum of -39 percent and 54 percent in Suriname and Grenada, 

respectively. In general, the debt variables and ratios exhibit no serious non-normality problems, which 

allows for the interpretation of the standard errors using the central limit theorem. 
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Table 4: Summary Statistics for the Growth in the Public Debt to GDP Ratio 

 
ANTIGUA BAHAMAS BARBADOS DOMINICA GRENADA GUYANA JAMAICA ST KITTS ST LUCIA ST VINCENT SURINAME TRINIDAD

 Mean 0.3 3.4 5.5 6.2 5.5 -0.7 0.7 5.9 5.2 3.0 8.5 4.4

 Median -2.5 3.4 5.3 0.8 0.8 -1.8 -2.2 8.0 3.6 2.7 -2.4 -1.4

 Maximum 32.5 16.2 26.4 109.4 51.2 50.9 48.1 19.6 24.7 42.5 147.2 97.5

 Minimum -22.5 -11.7 -8.2 -12.6 -11.5 -49.5 -28.8 -14.1 -7.6 -21.0 -97.9 -30.1

 Std. Dev. 11.7 6.8 8.5 22.5 15.5 19.6 16.9 9.5 8.1 12.4 48.4 22.7

 Skewness 0.8 -0.2 0.7 3.4 1.4 0.0 0.9 -0.4 0.5 1.1 0.6 2.5

 Kurtosis 4.3 2.3 3.4 16.0 4.7 4.2 3.8 2.1 2.7 5.9 4.8 10.8

 Jarque-Bera 3.8 0.8 2.6 270.8 14.0 1.7 5.0 1.3 1.5 13.8 4.3 106.7

 Probability 0.1 0.7 0.3 0.0 0.0 0.4 0.1 0.5 0.5 0.0 0.1 0.0

 Observations 21 30 30 30 30 30 30 20 29 24 22 30  
 

Figure 4: Growth of the Public Debt to GDP Ratio 
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3.  Literature Review 
The theoretical literature suggests that there is a nonlinear relationship between debt and growth 

through various channels such as private savings, public investment, total factor productivity, interest 

rates, inflation, and capital accumulation. One of the most important factors is investment. It is 

generally accepted that smaller and/or less developed economies are likely to be resource-constrained, 

and if borrowed capital is used for productive investment, higher growth rates can be attained 

(Burnside and Dollar, 2000). However, several theories attest to the growth-reducing effect debt can 

have above a certain threshold (Cordella et al., 2005; Caner et al., 2010). The economy can suffer from 

debt overhang: after a certain point the debt level serves as a disincentive for investors, who believe 

their profits will be heavily taxed so that the government is able to service its relatively large and 

growing stock of debt. This has negative implications for economic growth. There is also the 

liquidity/budget constraint hypothesis, which proposes that debt service limits the amount of funds at 

government‘s disposal that can be used for investment purposes that could increase economic activity. 

In addition, some of the literature suggests that rising debt levels simply increase investors‘ uncertainty 

about government policies and actions and therefore discourages investment (Clements et al., 2003). 
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In terms of the empirical literature, it appears that for the estimation of a prudential debt limit 

with regards to growth, the more common approaches include the use of histograms, spline functions 

and threshold estimations. Reinhart and Rogoff (2010), utilizing histograms formed from two centuries 

of data for 44 countries, discovered a weak link between growth and debt up until a ‗tipping point‘ of 

90 percent of central government debt to GDP, beyond which debt restricts growth. A lower threshold 

of 60 percent was found for external debt (government plus private) to GDP of emerging market 

economies. Using the perhaps more rigorous threshold estimation techniques developed by Hansen 

(1996, 2000), Caner et al. (2010) estimated a much lower threshold - an average of 77 percent for 

public debt to GDP for both developed and developing countries, and an even lower threshold (64 

percent) when the estimations are conducted for emerging markets alone. Cordella et al. (2005), 

employing spline functions and the threshold estimation techniques of Hansen (1996, 2000), also 

identified debt tipping points of between 15–30 percent for countries with good policies and 

institutions (non-Heavily Indebted Poor Countries (HIPCs), and 0-20 percent for economies without 

HIPCs). 

Some studies estimate a threshold for external debt alone. For example, Pattillo et al. (2002) 

applying spline functions found that the average impact of external debt on per capita growth becomes 

negative above 35–40 percent of GDP, and that the marginal effect is negative at about half these 

levels. Similarly, Clements et al. (2003) located a threshold at approximately 50 percent of nominal 

external debt to GDP, and 20–25 percent for the net present value of external debt to GDP. 

Much of the work on the debt-growth link has been for developed and developing countries. 

There has been comparatively less focus on the Caribbean region where there are 5 of the world‘s 13 

most indebted nations. Most of the older Caribbean studies (for example, Blackman, 1988 and 

Boamah, 1989) tended to be more descriptive when assessing the debt-growth link in the Caribbean. 

One of the more dated research which performed some empirical testing is that by Holder and Prescod 

(1991), who followed the neoclassical approach and linearly specify income growth as dependent on 

the savings rate, export growth (a proxy for technological change), debt growth, and wages corrected 

for productivity. They found that debt had a negative effect on income growth in Barbados. 

Also assuming a linear relationship is Caldentey (2007) who examined the consequences of 

debt for growth in CARICOM, using a scatter plot and regression analysis. A negative relationship is 

said to exist between these two variables, possibly through increasing uncertainty, crowding out of 

investment and the effects of debt overhang on rates of return. The author also suggested that with the 

accumulation of debt, the focus of economic policy and institutions shifts from the development of the 

real sector to debt management. In another recent study by Schclarek and Ramon-Ballester (2005), 

there is both a linear and nonlinear estimation of the relationship between external debt and economic 

growth in Latin America and the Caribbean, using a dynamic system GMM panel estimator. They also 

find an inverse relationship, but no evidence of nonlinearity. Branch and Adderley (2007) came to the 

same conclusion in their study of national debt and economic growth of The Bahamas, which also 

postulated a linear specification. Most of the research for the Caribbean which assumed a linear 

specification has therefore found that debt is negatively related to economic growth. 

One of the studies that found non-linearity was that by Boamah and Moore (2009) who used a 

standard neo-classical growth model to examine the relationship between external debt and growth in 

the Caribbean. They added to the external debt to GDP variable, an interaction term between debt and 

policy, where the debt variable enters the term in quadratic form. The study utilised the two-stage least 

squares estimator, augmented with country specific and time dummies to correct for endogeneity of the 

debt variable. It is found that external debt is positively related to economic growth in a good policy 

environment (low inflation, manageable fiscal positions and open trade policies). However, above a 

threshold of 63 percent debt is growth-reducing, regardless of the type of the policy environment. 

A strand of research, closely related to the issue of threshold effects and economic growth, is 

that of debt sustainability and identifying a maximum sustainable debt ratio. In fact it can be argued 

that the existence of a debt threshold as it pertains to growth would imply that this is the point beyond 

which debt become unsustainable. IMF (2003) addressed this issue using a number of interesting 
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approaches. First they estimated fiscal policy reaction functions, where a positive response of the 

primary balance to debt indicates that the policy stance will allow for long-run solvency. They found 

that for emerging economies the response of the primary balance stops when debt surpasses 50 percent 

of GDP, compared to a threshold of 80 percent for industrial countries. The paper also employed a 

methodology that seeks to determine whether a government is ―over borrowing‖, that is, if the existing 

debt stock is more than the present discounted value of future primary balances. Assuming that the past 

is the best indicator of future policy action, the average of historical primary balances was used as an 

estimate of expected primary balances, so that a benchmark debt-to-GDP ratio could be calculated. 

This benchmark level was found to be 25 percent for emerging markets and 75 percent for industrial 

economies. Finally, the paper considers uncertainties governments may face, in particular with respect 

to revenues earned; variability in revenues – especially when revenues are low for a long period – can 

impact debt sustainability. IMF (2003) conducted simulations for ‗typical‖ emerging market and 

industrial countries and found that countries with a lower and more volatile revenue base, less ability to 

adjust expenditures, as well as greater disparity between the real interest and growth rates, are able to 

sustain lower debt levels. As with the other approaches used, it was found that emerging economies are 

able to sustain a lower ratio than more advanced countries. 

Apart from considering the point at which debt starts to negatively affect economic growth, and 

the formal debt sustainability methods, there are other various approaches to identifying a debt 

threshold, as noted by Bannister and Barrot (2011). There are those that consider the impact on the 

external balances, while some examine the efficacy of fiscal policy at various debt levels. In addition 

there is the debt intolerance approach by Reinhart, Rogoff and Savastano (2003) and Reinhart and 

Rogoff (2009), where the Institutional Investor Rating (the measure of intolerance) is regressed on the 

debt ratio, default history and inflation. Bannister and Barrot (2011) revised this procedure by 

addressing some of the methodological issues. In particular, they employed a dynamic panel approach, 

accounted for endogeneity in the regressors, and based the calculation of debt thresholds on credit 

ratings of major rating agencies, which are more objective criteria. They are then able to rank Central 

America, Panama, and Dominican Republic countries by level of debt intolerance. 

 

 

4.  Methodology and Data 
The following threshold least square regression model is adopted: 
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where yit is real GDP growth, Xit is a matrix of controls as discussed in the previous section, Dit is 

public debt as a percent of GDP, and *D  is the debt-to-GDP threshold, thus )( *DDit  is an indicator 

function. On the choice of control variables, it is noted that quite a wide range of variables have been 

used in growth empirics; however a number of these, such as ethno-linguistic fractionalization (from 

Sala-i-Martin, 1997a, 1997b; Easterly and Levine, 1997) and assassinations (Burnside and Dollar, 

2000), are not applicable to the Caribbean. The choice of variables used here is arrived at by a survey 

of the literature as it relates to developing countries, in particular work done on the Caribbean region.
3
 

There are fiscal policy, openness to international trade, inflation, government expenditure, investment 

and the population growth rate. To account for omitted variable bias and reverse causality the initial 

level of GDP per capita is included in the set of control variables
4
. In addition, the model is estimated 

with fixed effects using cross-section weights to take care of country heterogeneity. The time-fixed 

effects are not incorporated due to the low level of degrees of freedom. The White cross-section 

method is employed to account for cross-equation correlation. 

                                                 
3
 Specifically, works by Williams and Daniel (1991), the World Bank (1994), Boamah (1997), Lewis and Craigwell 

(1998), Peters (2001), and Downes (2003). Note that a wider review of the literature on these variables is contained in 

Greenidge (2006). 
4
 This is a common approach in the literature; see for example Caner et al. (2010). 
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Given the small size of the panel employed here, where there are only 12 countries with annual 

data of 20 years, and the need to derive the threshold levels in a non arbitrary way, the study 

commence *D  at 22 percent and increase it by 1 percent up to 110 percent. This range covers 

approximately 85 percent of the distribution. Next the estimated relationships are graphed and 

conclusion derived. This approach gives a relatively complete view of the debt ratios dynamics on 

growth and the other determinants of growth and is quite informative. However, it does not allow for 

an accurate assessment of the statistical significance of the thresholds by providing confidence 

intervals. 

To overcome such a problem, Hansen (1996, 2000) threshold framework is estimated as 

follows: 
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where D* is the threshold level of debt as a percent of GDP and I is a dummy variable that takes the 

value of one for debt level greater than D* and zero otherwise. Depending on the actual level of debt 

one of the first two terms in the model specification will drop out of the regression thus allowing for 

thresholds effects. When the debt is below the threshold, γ1 is estimated. When it is above the 

threshold, γ2 is estimated. Since D* is unknown, the model is again estimated with a threshold search 

over the range 22 to 112 percent in increments of 0.1 percent. Thus, debt threshold among the 

following values of D*: {22%, 22.1%, 22.2% … 112%} is searched for; a total of 900 regressions. The 

optimal level of threshold is chosen based on the standard errors of each individual parameter. 

However, as noted by Hansen (2000), under the hull hypothesis of no threshold 1 2( )   

classical tests have non-standard distributions and therefore are not appropriate for econometric 

inferences. Hansen (1996, 2000) recommended a bootstrap technique to simulate the empirical 

distribution of the following likelihood ratio test statistic: 
*

0 1
0 2
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where S0 and S1(D*) are the sums of squared residuals (SSR) under H0: D* = 0, and H1: D* ≠ 0 

respectively; and σ
2
 is the residual variance under H1. Thus, S0 is SSR without a threshold effect and 

S1(D*) is SSR with a threshold effect of Equation (2). 

The study used annual data ranging from 1980 to 2010 for 12 CARICOM countries: Antigua 

and Barbuda, The Bahamas, Barbados, Dominica, Grenada, Guyana, Jamaica, St. Kitts and Nevis, St. 

Lucia, St. Vincent and the Grenadines, Suriname, and Trinidad and Tobago. The variables public debt, 

gross domestic product, exports, imports, investment and government expenditure were converted to 

millions of U.S. dollars and expressed as a ratio of nominal gross domestic product. The variables 

employed were obtained from various sources and are statistically summarized in Table 4. Openness 

proxied by imports and exports is utilised in this study to account for the strong trade linkages between 

the Caribbean countries, and the U.S. and the U.K. 

 

 

5.  Results 
The results from Equation (1), illustrated in Figures 5 to 9, suggest that there are threshold effects in 

the relationship between public debt and economic growth. The threshold impacts appear at 30 percent 

and 56 percent of debt to GDP levels (see Table 5 and Figure 5). When debt as a share of GDP is lower 

than the threshold value of 30 percent, increases in the debt-to-GDP ratio up to the threshold value are 

associated with faster economic growth of roughly 0.41 percentage points.
5
 Small or less developed 

                                                 
5
 This is the average of the debt coefficients between 22 and 29 percent levels of debt to GDP. 
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economies, such as those in CARICOM, tend to be resource-constrained, and so capital accessed 

through borrowing can be used to boost investment and allow higher growth rates to be achieved. 

As the debt-to-GDP ratio rises above the 30 percent threshold value, the effect on growth is still 

positive but is now much less and also statistically insignificant. As the debt levels continue to rise, 

another threshold appears at 56 percent of GDP, where the growth effects switch from positive to 

negative as debt becomes a drag on growth. This threshold exists for one or more reasons. At this point 

the economy may begin to suffer from debt overhang; this level of debt discourages investment as 

investors believe that their profits will be taxed away in order to service the debt, and this hinders 

economic expansion. Alternatively, or at the same time, higher debt-servicing costs associated with 

higher debt levels, constrain the amount of funds available for public investment that can boost growth. 

In addition, the possibility exists that increasing debt levels heighten investors‘ uncertainty about 

government policies and therefore acts as a disincentive to investment. 

The lower debt threshold value of 30 percent also appears to be important for the impact of 

investment on economic growth (see Table 6 and Figure 6). At debt levels below 30 percent of GDP, 

investment has a positive and significant impact on growth. As the debt levels increase about this 

threshold value, the positive investment effect on growth diminishes and becomes statistically 

insignificant. A similar pattern exists for trade openness, except that the tipping point is a debt level of 

34 percent of GDP (see Figure 7). At debt levels below this threshold, greater openness to trade has a 

positive impact of growth, while the effects are insignificant once debt levels exceed the threshold. 

 
Table 5: Threshold Debt Regression using the Modified Hansen Model 

 

Variable 

Least Square Two-Stage LS 

Coefficient p-value Coefficient p-value 

γ1 0.127 0.051 0.123 0.072 

γ2 -0.082 0.015 -0.080 0.000 

Initial GDP per capita -0.159 0.052 -0.176 0.008 

Openness 0.004 0.139 0.004 0.139 

Inflation -0.003 0.071 -0.003 0.070 

Investment to GDP(%) 0.06 0.017 0.053 0.002 

Government Expenditure to GDP (%) -0.126 0.036 -0.146 0.001 

D* 54.7 

 

55.8 

 R-squared 0.457 

 

0.448 

  
Figure 5: Public Debt and Growth 
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Table 6: Estimated Loss in Real GDP Growth (In Percentage Points) 

 

 
Annual percentage point loss in real 

GDP growth 

Cumulated loss since 1980 in 

percentage points of real GDP growth 

Antigua and Barbuda 3.31 102.59 

The Bahamas n/a n/a 

Barbados 1.65 32.98 

Dominica 1.12 23.38 

Grenada 1.59 25.37 

Guyana 16.76 519.70 

Jamaica 5.22 161.97 

St. Kitts and Nevis 5.46 76.46 

St. Lucia 0.51 4.62 

St. Vincent 0.37 5.50 

Suriname 53.74 322.43 

Trinidad and Tobago 0.42 6.26 

 
Figure 6: Investment and Growth 
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Figure 7: Trade and Growth 
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Government expenditure has a negative impact on growth, however its effects only becomes 

significant once debt exceeds 47 percent of GDP (see Figure 8). Beyond this threshold, every 

10 percentage points increase in the debt ratio slows growth, via the government spending channel, by 

an average of 0.4 percentage points. As debt builds up, the associated interest expense increases 

government expenditure and therefore limits the amount of government resources that can be spent on 

productive projects. The inflation-growth effect is also dependent on the 47 percent threshold (see 

Figure 9). At debt levels below this threshold, inflation has a negative impact on growth, while above 

the threshold the effects are insignificant. 

Threshold estimation from Equation (2) yields a threshold value of 54.7 percent. The 

corresponding sums of squared residuals as a function of the debt threshold are depicted in Figure 10. 

The bootstrap estimation for the significance of threshold estimates suggests that the threshold estimate 

is highly significant (p-value 0.002)
6
. The model is re-estimated with the corresponding threshold and 

the results are shown in Table 5 and are consistent with the above analysis. The coefficient on 1 is 

positive and significant suggesting that debt level lower than 54.7 percent of GDP is associated with 

positive economic growth. However, the coefficient 2 is negative and significant, which implies that 

once the debt rises above this threshold the relationship between debt and growth becomes negative. 

Moreover, if debt exceeds this level, each additional percentage point in the ratio of public debt to 

GDP costs approximately 0.08 percentage points in annual average economic growth. 

 
Figure 8: Government Spending and Growth 
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6
 The Eviews programs for the threshold estimation and bootstrapping can be obtained from the authors. 
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Figure 9: Inflation and Growth 
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Figure 10: Sum of Squared Residuals as a Function of Debt Threshold 
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To put the 54.7 percent threshold into perspective, consider Table 6 which shows the annual 

average percentage point loss in real GDP growth as a result of exceeding the threshold. It also depicts 

the cumulative loss over the period 1980 to 2010 for exceeding and staying above the threshold for 

extended periods. The calculations suggest that it is very costly for countries to exceed the threshold 

for an extended period of time. For example, Barbados‘ public debt level rose above this threshold in 

1991 and continued to increase since then to reach roughly 129 percent of GDP in 2010. The evidence 

suggest that this cost the country approximately 1.65 percentage points in real GDP growth per annum, 

equivalent to 32.98 percentage points loss over the 1991 to 2010 period. 

Finally, as part of the robustness check of the results, we revisited the issue of causality. 

Although the initial level of GDP per capita is included to control for omitted variable bias and reverse 

causality, it may be argued that such an approach does not fully correct for endogeneity. Thus, 

equation 2 is also estimated using two stage least squares and employing the first lags as instruments 
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(see Table 5, column 2; the sum of squares residuals are in Figure 11). The resulting threshold is 

slightly higher, at 55.8 percent of GDP and the remaining estimates are similar to the least square ones. 

 
Figure 11: Sum of Squared Residuals with Instruments 
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6.  Conclusion 
This paper contributes to the debt literature by identifying the effects different levels of debt-to-GDP 

ratios have on economic growth rates. The study adopted the threshold estimation approach as 

described by Hansen (1996, 2000) and a variant thereof. The findings validated the notions that 

emerging markets face lower thresholds of debt-to-GDP (Reinhart and Rogoff, 2010) and that high 

levels of debt, especially for low income or developing countries, can have adverse effects on growth 

levels. The results indicated that debt contributes positively to growth when it is below 30 percent of 

GDP but becomes a main concern for output beyond 55 percent of GDP. Moreover, between 30 and 55 

percent of GDP the marginal impact of debt diminishes, where the contribution to growth from each 

additional increase in the debt-to-GDP ratio decreases up to the 55 percent threshold, and then turns 

negative (Figure 12). 

 
Figure 12: Stylized Shape of the Threshold Effects of Public Debt on Growth 
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The logical conclusion is that countries with debt ratios above 55 percent should aim to achieve 

debt- to-GDP levels that do not impede growth by adopting polices that put debt on a trajectory 

towards the 55 percent threshold. Governments should also target debt levels that are well below the 

estimated thresholds to cater for recessionary periods of the business cycle or events such as natural 

disasters that affect capital stock. Compared to Reinhart and Rogoff, (2010) and Caner et al. (2010), a 

much lower threshold was found for the Caribbean region because of its small size and lack of physical 

resources (excludes Jamaica and Trinidad and Tobago). Most of the countries in the community rely 

significantly on tourism and have underdeveloped capital markets, which makes the economies much 

more vulnerable to external shocks. 

Since emerging/developing markets have been identified to have a much more binding debt 

threshold than developed countries, and given that most of the countries under investigations currently 

have high debt-to-GDP ratios that are above the suggested turning point threshold, it is critical for 

governments to engage in fiscal consolidation. However, with lingering effects from the current 

recession, including higher unemployment levels due to a long, slow recovery, consolidation of the 

fiscal balances would become more difficult. Therefore, in order to achieve faster and sustained growth 

paths, government, in conjunction with the private sector, need to present more innovative ideas and 

rehash some of the current policies for the region. 

One suggestion would be to focus on improving trade through CARICOM or the Caribbean 

Single Market and Economy (CSME). The economic union can be used for cost savings through scale 

economies, for example, integrating the activities of financial supervision and regulation. Additionally, 

greater progress is needed in the areas of information technology and renewable energy production. 

Since Caribbean countries are net importers of oil products, with the exception of Trinidad and 

Tobago, the region is likely to benefit from lower import bills if swift action is taken to provide better 

incentives for the usage of renewable energy. 
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Abstract 
 

In developed countries, proactive approaches that involve collaboration with 

citizens and provide similar results at smaller costs are preferred for the management of 

services provided by the police in order to determine the causes of the crime in an 

analytical way and preventing the crime. In Turkey we also notice applications that similar 

applications try to put in use such an approach for police services. Therefore, this research 

aims to determine the adequacy of services provided by Tarsus Police Department, 

satisfaction of the citizens and perception of Police among citizens of Tarsus. Moreover, 

this research also aims to find out if the demographic features of Tarsus citizens have any 

effects on police services and perception of Police as a profession. Data used for the 

research is gathered from Tarsus province of the city of Mersin through the method of 

survey. Results showed that citizens of Tarsus are determining their perception of police 

services and police as a profession under the influence of 8 different factors. We found out 

significant differenciation between these factors and the demographic features of the 

citizens. In accordance with the findings, this research tries to put out proposals for rational 

usage of resources during services provided by the police to the citizens of Tarsus and 

improve the relation between the police and citizens. 

 

 

Keywords: Police units; strategy development; proactive study; public relations; service 

satisfaction. 
 

1.  Introduction 
In public administration, needs such as; forward thinking, improving the policy-making capacity, 

developing the medium term planning that has concrete targets, unity in aims and perceptions, 

highlighting the performance and focusing on the results, have helped the development of strategic 

management. Because, the global pressures have increasingly has much more effect on national 

bureaucracies, and accordingly, it has become impossible to maintain the provision of public services 

by means of the earlier methods (Farnham and Horton, 1993; Farazmand, 1999). 

If a public service is managed by the state, public resources are proposed to be used in an 

efficient, provident way, while focusing on the citizen (customer). Achieving this goal can be possible 

only by applying the management principle and rules to public administration. After the changes 

among duties and following the development of the above mentioned approach for public 

administration, applications such as strategic management, total quality, performance auditing and 

performance-based budgeting became more common. (Güner, 2005). However, in areas such as justice, 

foreign relations and security where the state is putting the independence notions in practice, normative 

regulations are hegemonic. Increasing researches on administrative areas such as public management 
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and police services, reforms are put in place on the state dimention of these services. Therefore, 

different notions from the rules and expressions of traditional administrations can be noticed 

(arem.gov.tr). 

The mission clearly defined within a dynamic, political and institutional environment, where 

many public bodies operate, requires an efficient strategic management capability to maintain and 

strengthen the harmony between management, organization and its external environment (Poister and 

Streib, 1999). Strategic administration includes efforts towards future. The perception of future is 

expressed through vision and efforts become concrete by determining the mission. The organization must 

be aware of both the opportunities and threats which can come from outside while seeing the strong and 

weak sides of itself (Aktan, 1999). Strategic management is a proactive approach which involves: total 

quality management, re-structuring, customer and employee satisfaction, simple production, process 

management. These tools should be used in synergy. In a globalizing world, public administrations are 

working as a functional tool that helps connect the country to the world. (Güler, 1996). 

The social life gradually becomes more complex and the expectations from public institutions 

become more varied in the globalized world. In the face of this rapidly changing environment, the 

public activities are required to be more flexible, quick and efficient. The legitimacy of both the 

government and public administration will be achieved to the same extent that they can satisfy the 

changing expectations and take the personnel and customer satisfaction into consideration. The public 

sector is required to switch into strategic management to keep up with the changes required by the 

modern age, to follow the innovations and satisfy the social expectations (Durna and Eren, sgb.gov.tr). 

The new public administration perception started to show itself with new approaches such as quality, 

efficiency, competitiveness, participation, transparency and accountability. These dimensions rely on 

the information age and the structure of the society‘s new post-modern structure. (Söyler, 2007). 
 

 

2.  Strategic Management Approach in Police Services 
In this age, the social, cultural and economic developments and a wide range of changes in society 

have revealed new perceptions particularly in concepts such as police and security as well as 

government, law and human rights. In this sense, in this day when the human relations get diversified 

and complicated, and the society begins to have a pluralist structure, it has revealed the fact that the 

police behaviors along with the concepts of right, law, human, crime and guilty should be re-assessed 

within the frame of the new functions of the police units. Today, as a result of the rapid developments 

and changes in every field, it is particularly seen that the social integrations has begun to reduce and 

deteriorate. The view of police as being and representing the authority has changed and the 

expectations from the police has increased, once the social development and change took on different 

dimensions (Töremen and Sönmez, 2003). 

Police, as a social audit responsible from the public order, should be more rightful than any 

other organization. Power and efficiency of the police depends on the rightfulness of the social 

contract. (Aydın, 2002). In developed countries, democratic perception of the police means the 

participation of citizens to the police services provided to them. Citizens who receive public services 

are customers of the police (Geleri, 2003). However, police should not only take physical precautions 

to eliminate the unfavorable situation but also address to the socio-economic conditions that give way 

to crime. In this context, the police is asked to play the social worker role and ―activate the good‖. 

(Bahar, 2002). 

According to More and Braga (2003), in the developed countries, the city council members, the 

politicians and the non-governmental organizations require the police units to be accounted by them, as 

in other public authorities, and hold them responsible. At this point, we understand that the 

performance-based management features both the internal and external accountability. Since the police 

offices are deemed as successful to the extent of the services they provide, the performance of the 

police offices should be assessed by the crime rate, public sense of security and whether the service is 

provided economically. Additionally, to achieve the desired result, it should be assessed by the 
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performed police operations, as well (Shane, 2008; O‘Connel and Straub, 2007). In many countries, the 

performance measurement has been used as a means of management and accountability for years. It is 

also possible to use the performance measurement as a means of sanction or management in increasing 

service quality, performing the responsibility of accountability and measuring the performance of the 

staff. Additionally, the performance increasing impact of the performance measurement is frequently 

confronted in practice (Yenice, 2006). According to Epstein (1988), the performance measurement is a 

systematic attempt to learn about and account for how much the services provided by a government 

meet the requirements of the public, and in short, it is a tool to use in determining whether the public 

sector make quality productions at a reasonable cost. 
 

 

3.  Self-Assessment and Public Relations in the Police 
Changes in the functioning of the social structure and rising expectation levels, changed the role of 

police who is responsible from providing the security and which is in a close relationship with the 

society (Semiz ve Gökçe, 1999). Meanwhile, public relations in police have a great importance in 

determining and application of policies directed by desires and expectations of the society. As the 

police works for the security and happiness of the society, inclusion of the public to the decisions and 

policies of the police with an opinion and help police out for a better service is very important. (Aydın, 

1999). 

The citizens are the end users of the goods and services provided by the public organizations. In 

this respect, their opinions about the goods and services provided are of importance. A sense of a user-

centered or a citizen-centered public service is not a luxury any more, but it has become an expectation 

of anyone (Feiganbaum, 1993). Today, the senses of ―community-oriented policing‖ and ―the police 

respecting the human rights‖ frequently seen in the studies related to the police are positioned at a 

point where the social change has arrived. 

Such policing is suitable for accommodating preventive strategies that perceive crime as a 

social issue, follow a multi-institutional approach that derives from everyone‘s responsibility against 

crime, and see its control possible through social methods. In this way, struggle against crime will not 

be a duty which solely belongs to the police but rather becomes a social effort, and the responsibility is 

shared with other official institutions, non-governmental organizations and in a more broad sense, with 

the public. 

Police work supported by the society is involved in proactive approaches such as; problem 

indexed police work, public service centered police work, police work deriving from the public consent 

or reconciliation police work. (Seyhan, 2002). Police work supported by the society offers a model 

where police and society work in collaboration to identify and solve problems and it covers two main 

aspects: The first is public amity and the second one is problem-solving. To succeed in police work 

supported by the society, both society and the police should watch out for several factors. These are, 

―efficiency‖ (developing and running an efficient police work supported by the society), ―return‖ 

(getting more results from usable resources) and ―equality‖ (access to police services on an equal basis, 

equal treatment to everybody and equal distribution of police services) (Akalın, 1997). 

The sense of the community-oriented police is actually a result of the philosophy of the 

―customer-oriented management‖. The customer-orientation deemed as fundamental to the total quality 

management applications conducted within the companies has been reflected on the police office as the 

community-orientation. The sense of community-oriented policing has begun rapidly spreading in 

countries such as USA, Austria, Canada and in the other European countries since 1990‘s (Zhao, 1999; 

Palmer, 1997). 

For Turkish police keep up with this change, they need to be informed about the said 

developments and to start the change as a whole (Özdevecioğlu, 2003). In modern public utilities 

within the EU, generally in all the public institutions and particularly in police offices, the management 

systems, which can meet the demands from the citizens in line with the efficiency, proficiency and 

quality principles complying with the Total Quality and Competency model, have been adopted or are 
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in the process of being adopted (www.belgeler.com). With the strategic management plan to be applied 

in Turkish Security organization, each security unit at any positions are expected to achieve their own 

objectives in a better and faster way by developing and applying their own long-term strategies (Çevik 

and Turgut, 2000). 

Another change in public administration is the ―management‖ approach which suggests the 

application of management principles in bureaucracy. However, for enterprises final control criteria 

stand as profit. As the public organizations are non-prfit institutions, the most relevant criteria should 

be the amount of services and its quality. 

Accordingly, the General Directorate of Security (General Directorate of Security-GDS EGM) 

has commenced its strategic management studies as of 2004. In the prepared strategic plan draft, the 

internal and external environments of the organization have been analyzed at first and then the 

performance criteria have been set out by determining the mission, vision, objectives, purpose and 

operations of the organization. For the internal and external environment analysis carried out regarding 

the structure and functioning of the Security Organization, the studies, the permanent staff studies and 

surveys conducted in EGM within the scope of TKY and the studies for the purposes of the "Twinning 

Project" to enhance the quality of the Security Organization as well as the studies conducted by the 

units regarding themselves have been drawn upon. The internal and external analyses of the 

Organization have been carried out under the Twinning Project, and the fields required to be improved 

based on the EFQM (European Foundation for Quality Management) Excellence Model have been 

tried to be identified, and by using the SWOT for the external analyses, the strengths, weaknesses, 

opportunities and threats have been assessed. In EFQM model, the first 5 improvement fields have 

been determined, which are Leadership, Policy and Strategy, Personnel, Results in Personnel and 

Results in Customers (EGM, Strategic Plan Draft, 2006). According to the Strategic Plan Draft of 

EGM, the following are the weaknesses determined for customer criteria in SWOT analysis: 

 Non-performance of satisfaction measurement on a customer level, 

 Non-performance of an assessment on the information about the dissatisfaction of the 

external customers regarding the services provided, 

 Non-performance of assessments related to the reasons for the satisfaction or 

dissatisfaction of the external customers. 

For that purpose, the Community-Oriented Police Offices have been established and the 

operations related to the public relations have been given weight and the proactive studies have been 

commenced to prevent the crimes after 2007.In today‘s world, where the shift of Turkish police from 

modernism to post modernism is currently discussed, it is a fact beyond doubt that they have to make 

greater effort for the provision of a contemporary security service on the basis of a democratic sense. In 

this respect, both the effectiveness and efficiency of the service provided and how much it meets the 

social requirements become an important issue (Çevik, 2000). Today, the relationships between police 

and public, and the image of the police have become the facts that remain on the agenda all the time 

and require a continuous effort to be improved. The contemporary management and contemporary 

policing are based on enabling the participation of the people in prevention of the crimes, not by the 

arrested criminals, but reducing the crimes and the criminals (EGM, 1995). 

For this reason, police work supported by the society can be seen as a two phase programme. 

Consultation committees, pedesterian patrol squads, crime prevention projects supportd by society, 

multi-institutional apporaches against crime can be examples for the first phase. For the second phase, 

the aim is, developing police-society relations and creating a better image of the police (Bahar, 2002). 

Creating a democracy-based police indentity gained great importance in Turkey, a country which took 

important steps towards the EU accession. Similar to many insititutions in Turkey, the police 

department can not develop a democratic identitiy with its current structure. In order to catch up with 

this change, the police department should enter a rapid re-structuring. In this context, the organization 

scheme with a dominant strict hierarchy should be abandoned and a modern organizational scheme 

where participation of society and department members are facilitated and police work is 

coordinated.(Yılmaz ve Demirci, 2004). 
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Accordingly, for the purpose of defining the effective and efficient strategies and assessing the 

performance, Turkish Police units have recently focused their attention on the assessment of 

satisfaction and the operations for public relations, and they have been in a struggle for the 

development and application of the proactive approaches preventing the crimes. 

 

 

4.  Research Design 
In developed countries, management of services provided by the police in order to determine the 

causes of the crime in an analytical way and preventing the crime, proactive approaches that involve 

collaboration with citizens and provide similar results with smaller costs are preferred. In Turkey, 

similar applications where the above mentioned approach to police services is being put in use as well. 

For this reason, in this study, he objective of the study is to determine the adequacy and 

weaknesses, if any, of the services provided by the police units in Tarsus, which is growing by internal 

and external migrations thanks to its potential for tourism, trade and agriculture, and its geographical 

position, by performing necessary researches based on the scientific grounds, instead of determining by 

observation or estimation, and accordingly, to develop strategic management practices which are 

capable of responding to the varying social expectations. For objective assessment of the subject 

matter, it is intended to learn about the perspectives of Tarsus residents regarding the policing 

profession by determining the adequacy of the services provided by Tarsus Police Units as well as the 

public‘s level of satisfaction. During the study, a due diligence has been carried out to contribute to the 

improvement of the equipment and social facilities for the police units, increasing the communication 

with the beneficiary of the services, better presentation of themselves to the young generation, and 

involvement in the preventive actions against turning into crime, particularly by means of proactive 

studies. 

The population consists of individuals at and over 18 age dwelling in Tarsus. According to the 

general census conducted in 2010, there are 233.436 people dwelling in Tarsus (TÜİK, 2010). For the 

universe of 233.436 individuals with a level of 95 % significance, the minimum sample volume has 

been found 1067 individuals with a ± 0.03 sampling error (p=0,5; q=0,5) (Kaya, 2008). An survey has 

been applied to 1277 individuals over 18 age selected by means of random sampling method conducted 

in Tarsus, Mersin, where has been involved in the scope of the research in December, 2010. The 

survey has been carried out based on the cooperation of the Community Oriented Policing Bureau in 

Tarsus and the students of Tarsus Vocational Higher School, Mersin University. The data obtained at 

the end of the survey are coded in the file created on SPSS according to their purposes, and the 

statistical methods have been explained by being evaluated at the level of 95 significance. The quarter 

in Tarsus has been divided into 6 regions, and a sampling distribution has been made in proportion to 

the population density before implementing the survey prepared. The distribution of the quarters, 

where the survey is applied, and the number of the surveys conducted are given in Table 1. 

 
Table 1: The Quarters and the Distribution of Quarters Where the Survey is Applied 

 

Region The Quarters and Areas in the Region 
Number of 

Applied Surveys 

Survey 

% 

1
st
 Region 

Fahrettin Paşa, Kemal Paşa, Hürriyet, Fatih, Çağlayan, Fevzi Çakmak, 

Tozkoparan, Beydeğirmeni, Yarbay Şemsettin, Ferahim Şalvuz Quarters 
181 14,2 

2
st
 Region 

Kırklar Sırtı, Şehitler Tepesi, Ergenekon, Gaziler, Yeni, Akşemsettin, 

Şehit İshak, Kavaklı Quarters 
159 12,5 

3
st
 Region Aktaylılar, Bağlar, Gazipaşa, Mithat paşa, Öğretmenler, Anıt Quarters 228 17,9 

4
st
 Region 

Yeşilyurt, Eski-Yeni Ömerli, İsmet Paşa, Şehit Mustafa, Kızıl Murat, 

Reşadiye, Duatepe, Gözlükule, Caminur, Şehit Kerim, Cumhuriyet, Tekke, 

82. Evler Quarters 

197 15,4 

5
st
 Region Yunus Emre, Barbaros, Girne, Bahçe, Yeşil, Şahin, Yeşilevler Quarters 168 13,3 

6
st
 Region Çarşı Merkez and Yarenlik Area 344 26,9 

 Total 1.277 100 
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For the purposes of the research, the variables, which have an impact upon the adequacy of the 

services provided by Tarsus Police Units and the levels of public satisfaction, have been examined 

within two groups as dependent and independent variables. The first group consists of 11 multiple-

choice questions to define the demographical characteristics and the previous experiences with the 

police of the individuals dwelling in Tarsus. In the second group, there have been prepared 19 

judgment phrases for the policing profession and 21 judgment phrases for the adequacy of the police 

services, according to the 5 point Likert scale (1: Absolutely disagree, 5: Absolutely agree). In this 

group, the people dwelling in Tarsus, whom we have been informed about their demographic 

characteristics, have been asked to reply the judgments at five levels to determine the factors acting on 

their attitudes towards police services and policing profession. 

For the analysis of the data, the frequency distribution has been observed to summarize the 

characteristics of the sampling by a numeric representation and to arrange the data, and the mean and 

standard deviations of the scale have been observed to determine the attitudes related to the importance 

level given to the judgments by the individuals. An analysis of factors has been performed to determine 

the structural validity and factor structure of the items on the factor scale acting on the attitude of 

Tarsus people towards the security services and policing profession. The ANOVA test has been carried 

out to assess whether the demographic characteristics of the residents in Tarsus have a significant 

impact on their attitudes towards the police services and policing profession based on the statistical 

hypotheses. The hypothesis created to conduct this test is as the following: 

H1: The demographic characteristics of the residents in Tarsus have a significant impact on 

their attitudes towards the police services and policing profession. 

 

4.1. Data Analysis and Hypotheses Test Results 

4.1.1. Descriptive Analysis 

The individuals, who have received the survey, have been analyzed in terms of demographical 

characteristics such as gender, educational level, age, marital status, profession, monthly income and 

period of dwelling in Tarsus, and the findings given in Table 2 are obtained. 

 
Table 2: Demographic Features of Customers (n: 1277) 

 

Demographic Characteristics f % Demographic Characteristics f % 

Gender 
Male 813 63,7 

Profession 

Officer 123 9,6 

Female 464 36,3 Workman 180 14,1 

Educational 

Level 

Illiterate  34 2,7 Tradesman  366 28,7 

Literate  66 5,2 Farmer 34 2,7 

Primary School  349 27,3 Retired 84 6,6 

Secondary School  479 37,5 Housewife 145 11,4 

Associate Degree  195 15,3 Student 181 14,2 

Graduate  130 10,2 Unemployed 55 4,3 

Post-Graduate  24 1,9 Other 109 8,5 

Age 

25 age and below 412 32,3 

Monthly 

income 

Between 0-500 TL  441 34,5 

26-35 318 24,9 Between 501-1.000 TL  476 37,3 

36 - 45 225 17,6 Between 1.001-1.500 TL  212 16,6 

46 - 55 195 15,3 Between 1.501-2.500 TL  100 7,8 

56 and above 127 9,9 2.501 and above 48 3,8 

Marital 

Status 

Married 666 52,2 
Period of 

dwelling in 

Tarsus 

Less than 1 year 62 4,9 

Single 534 41,8 Between 1 - 5 years  155 12,1 

Divorced 37 2,9 Between 6- 10 years 92 7,2 

Widow  40 3,1 11 years and above  968 75,8 

Total 1.277 100 Total 1.277 100 

 

It has been required to perform a balanced distribution in survey application in terms of gender. 

However, the said balance could not be fully achieved since there were mainly the males in tradesman 

group, and also those who received the surveys at home were mainly the males as the head of the 
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house. As seen in Table 2, 63,7% (813 persons) of 1.277 persons who received the survey were male, 

whereas 36,3% (464 persons) are female. Among 1.277 persons who participated in the survey, 479 

(37,5%) persons were graduated from secondary school, 349 (27,3%) from primary school, 195 

(15,3%) from higher school, 130 (10,2%) from university and 24 (1,9%) persons from post-graduate 

programs. 349 (%27.4) of the respondents were the individuals who studied at university. 66 persons 

(5,2%) have expressed that they are literate, whereas 34 persons (2,7%) that they are illiterate. 

 

4.1.1.2. Tarsus Public’s Satisfaction Status of Security Services 

The expressions related to satisfaction level of security services are given in order, and the mean and 

the standard deviation of the levels of participation were calculated. T-test was applied to determine 

whether the arithmetic mean of the judgments acting on the participants' satisfaction levels of security 

services in Tarsus is statistically different from 2,901, the group mean. According to this test, 22 

judgments (to α=0,05) were found significant. To make an assessment by considering the order of 

these significant judgments, the judgments expressing ‗I would bear testimony, if the police ask me to 

do so for preventing the crimes and arresting the criminals within the scope of struggling against 

crimes‘ (3,4714), and ‗I find Tarsus safe in terms of security and public order‘(3,3720), ‗I refrain from 

walking through the suburban sites in the city when I go out at night‘ (3,2858) are seen to have high 

level of impact on the satisfaction of security services in terms of respondants; on the other hand, the 

judgments of ―I believe that police can struggle against all the crimes and criminals without the support 

of community‘ (2,2803), ―I believe that the measures taken by the police related to preventing the 

terrorism are sufficient‖ (2,3704) and ―When I go to the police units, I do not want to bear testimony 

since I think that I will be treated like a criminal‖ (2,4252) appear to have lower level of impact. 

Findings are given in Table 3. 

 
Table 3: Tarsus Public‘s Satisfaction / Dissatisfaction Status of Security Services 

 

 Variables Mean 
Std. 

Deviation 

Sig. (2-

tailed) 

NEGATIVE 

I believe that police can struggle against all the crimes and criminals 

without the support of community. 
2,2803 1,29311 ** 

I believe that the measures taken by the police related to preventing the 

terrorism are sufficient. 
2,3704 1,22212 ** 

When I go to the police units, I do not want to bear testimony since I 

think that I will be treated like a criminal. 
2,4252 1,29264 ** 

Tarsus is a small county and I do not want to make enemies, so I cannot 

bear testimony. 
2,4832 1,34167 ** 

I do not want to bear testimony because I think that the police will not 

behave politely and reasonably. 
2,5035 1,30625 ** 

I think that the measures taken by the police related to theft and robbery 

are sufficient 
2,5513 1,23997 ** 

I am well informed about the operations of the Community Oriented 

Policing unit. 
2,5670 1,26860 ** 

I can easily communicate with the Community Oriented Police and talk 

about my problems. 
2,7032 1,29095 ** 

POSITIVE 

I refrain from walking through the streets at the city center when I go 

out at night. 
2,8293 1,31628 ** 

I find the checks performed by the police on the streets and roads 

sufficient. 
2,9068 1,28224 ** 

I find the checks performed by the police on the public places sufficient. 2,9875 1,22148 ** 

The procedural acts are very demanding and time consuming, so I do 

not want to bear testimony 
2,9922 1,39747 ** 

We feel safe when we go out as a family. 3,0705 1,32898 ** 

I believe that the police arrive at the crime scene quickly upon being 

given notice. 
3,0807 1,30188 ** 

The traffic police in Tarsus behave the citizens politely and respectfully. 3,1355 1,18426 ** 
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Table 3: Tarsus Public‘s Satisfaction / Dissatisfaction Status of Security Services - continued 

 

POSITIVE 

I find the traffic services and audits conducted in Tarsus sufficient. 3,1464 1,25746 ** 

When the police burst on the scene, the things are easily settled. 3,1895 1,22607 ** 

I believe that the police take any complaints and notices into 

consideration. 
3,1934 1,27282 ** 

The police working in Tarsus behave citizens politely and respectfully. 3,2843 1,18037 ** 

I refrain from walking through the suburban sites in the city when I go 

out at night. 
3,2858 1,37107 ** 

I find Tarsus safe in terms of security and public order. 3,3720 1,19636 ** 

I would bear testimony, if the police ask me to do so for preventing the 

crimes and arresting the criminals within the scope of struggling against 

crimes. 

3,4714 1,35020 ** 

Test Value 2,9013    

**,* respectively indicates 1% and 5% level of meaningfulness. (n: 1277) 

 

4.1.2. Factor Analysis 

Before testing the suggested hypotheses among the variables by the variance analysis, the basic 

components separation and varimax conversion method were applied for the analysis of factors to 

determine factor structure of the items and structural validity of the factors acting on the attitude of 

Tarsus community towards the security services and policing profession. A significant 8 dimension 

(factor) was obtained, which accounts for 60,673% of total variance of which the loading values of the 

items are more than 0.40 and the eigenvalue is more than 1 by the factor analysis. Internal consistency 

of the survey used in the study was calculated as [Cronbach alpha (x)] 0,812 before the factor analysis 

was carried out. Since Cronbach alpha value was more than 0.70, the survey applied to identify the 

factors acting on the attitude of Tarsus community towards the policing profession and the security 

services, and consists of 40 expressions is accepted to be reliable. The results of the Barlett‘s Test of 

Sphericity and KMO (Kaiser-Mayer-Olkin) Relevance Scale are given in Table 4. 

 
Table 4: KMO and Bartlett's Test 

 
Bartlett's Test of Sphericity;  

Approx. Chi-Square 10818,190 

Df 378 

Sig. 0.000 

KMO Relevance Scale 0,862 

 

KMO Relevance Scale of 0.862 shows that the data obtained from the Barlett and KMO tests 

are suitable for the factor analysis (Sipahi, Yurtkoru and Çinko, 2006). Factor loads, eigenvalues and 

variance percentages of the factors obtained are given in Table 5. 

 
Table 5: The Loads of the Factors Acting on the Attitude of Tarsus Community towards the Security 

Services and Policing Profession 

 

Factors 
Factor 

Loads 

Eigen 

value 

% of 

Variance 

FACTOR 1: Service Satisfaction  3,977 14,204 

I find the traffic services and audits conducted in Tarsus sufficient ,711   

I find the checks performed by the police on the public places sufficient ,700   

I find the checks performed by the police on the streets and roads sufficient ,680   

The traffic police in Tarsus behave the citizens politely and respectfully ,612   

I find Tarsus safe in terms of security and public order ,609   

I believe that the police take any complaints and notices into consideration. ,608   

I believe that the police arrive at the crime scene quickly upon being given notice ,550   

When the police burst on the scene, the things are easily settled ,445   
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Table 5: The Loads of the Factors Acting on the Attitude of Tarsus Community towards the Security 

Services and Policing Profession - continued 

 
I believe the police make great effort to correct negative image of police ,428   

The police working in Tarsus behave citizens politely and respectfully ,405   

FACTOR 2: Refusals to Testify  2,541 9,077 

When I go to the polic units, I do not want to bear testimony since I think that I will be 

treated like a criminal 
,844   

I do not want to bear testimony because I think that the police will not behave politely 

and reasonably 
,803   

Tarsus is a small county and I do not want to make enemies, so I cannot bear 

testimony 
,749   

The procedural acts are very demanding and time consuming, so I do not want to bear 

testimony 
,710   

FACTOR 3: Respect for Policing Profession  2,489 8,890 

I would like to be a police ,861   

I would like my son to be a police. ,858   

The term of ‗police‘ recalls the peace and safety to me. ,543   

I feel safe when I see police in my quarter / on my street. ,433   

FAKTÖR 4: Challenge of Policing Profession  1,863 6,652 

Policing is a dangerous profession. ,823   

Policing is a profession with heavy working conditions. ,813   

FACTOR 5: COP Services and Communication  1,646 5,877 

I am well informed about the operations of Community Oriented Policing unit. ,885   

I can easily communicate with the Community Oriented Police and talk about my 

problems. 
,854   

FACTOR 6: Adequacy of Measures  1,547 5,523 

I believe that the measures taken by the police related to preventing the terrorism are 

sufficient 
,769   

I think that the measures taken by the police related to theft and robbery are sufficient ,740   

FACTOR 7: Police-People Collaboration  1,529 5,461 

Tarsus community always helps the police. ,806   

The police always helps the community. ,469   

FACTOR 8: Locations of Troubled Night Security  1,397 4,988 

I refrain from walking through the suburban sites in the city when I go out at night ,823   

I refrain from walking through the streets in the city center when I go out at night ,820   

Total Variance Displayed   60,673 

KMO Measure of Sampling Adequacy. 0,862. Bartlett's Test of Sphericity Approx. Chi-Square: 10818,190, df: 378, 

Sig.:0,000 

 

When dimensions and related sub-variances as a result of factor analysis are examined, it is 

observed that Tarsus community undergoes impact of 8 factors more or less about the attitudes towards 

security services and policing profession. 

The very first factor is the ‗Service Satisfaction‘. This factor consists of ten variables 

explaining 14,204% of the total variance. The largest contribution to the factor is made by the variable 

that ‗I find the traffic services and audits conducted in Tarsus sufficient‘. When all other variables are 

examined, the necessary improvements should be allowed to be performed to eliminate the weaknesses 

in terms of both increasing the checks in public places, on the streets and roads, and also in evaluating 

the complaints and notices, and arriving at the crime scene rapidly and calming the environment. 

The second factor is the ‗Refusals to Testify‘. This factor consists of four variables expressing 

9,077% of the total variance. The most significant contribution is made by the variable that ―When I go 

to the police units, I do not want to bear testimony since I think that I will be treated like a criminal,‖ 

and the next variable that ‗I do not want to bear testimony because I think that the police will not 

behave politely and reasonably‖. Other reasons for the refusals to testify arise from the fact that they do 

not want to make enemies because Tarsus is a small county and the procedural acts are very demanding 

and time consuming. It is remarkable that the two variables which provide the most significant 

contribution in the factor are related to the attitude and behavior of the police. Accordingly, this subject 
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matter should be dealt with particular importance and in-house training programs should be organized 

to erase this negative image from the people‘s mind and to prevent such kinds of practices, if any. 

The third factor is the ‗Respect for Policing Profession‘. This factor includes four variables 

consisting of 8,890% of the total variance. The most significant contribution has been made by that ‗I 

would like to vbe a police‘ and ‗I would like my son to be police‘. This shows that the policing 

profession is a respected and inspired profession among Tarsus community. 

The fourth factor is the ‗Challenge of Policing Profession‘. The weight on the total variance is 

6,652% and consists of two variables. These are the expressions that ‗Policing is a dangerous 

profession,‘ and ‗Policing is a profession with heavy working conditions.‘ Besides the fact that the 

policing profession is respected and inspired among Tarsus community, it shows that there is an 

awareness and sensitivity about the heavy conditions and danger of the profession. This awareness and 

sensitivity may be seen as important clues in achieving police-people cooperations to prevent the 

crimes and enable the public order as long as the focus is placed upon the communication and public 

relations activities. 

The fifth factor is the ‗Community Oriented Policing Services and Communication‘. This factor 

consists of two variables expressing 5,877% of the total variance. The variables making the most 

contribution to the factor are ‗I am well informed about the operations of the Community Oriented 

Policing unit,‘ and ‗I can easily communicate with Community Oriented Police and tak about my 

problems‘. The Community Oriented Policing operations in Tarsus are conducted at local level, and the 

results obtained shows that the positive and significant actions are taken to create awareness and 

communication with the community through these activities. 

The sixth factor is the ‗Adequacy of Measures‘. This factor consists of two variables expressing 

5,523 of the total variance. The variable which makes the most contribution to the factor is the 

expression that ‗I believe that the measures taken by the police related to preventing the terrorism are 

sufficient‘. 

The seventh factor is the ‗Police – Society Cooperation. This factor consists of two variables 

expressing 5,461% of the total variance. The most contribution is made by the expression that ‗Tarsus 

community always helps the police‘. It is remarkable that the weight of the variable that ‗Police always 

helps the community‘ is less. However, these results show that the increased cooperation between the 

police and people will contribute to gaining ground in preventing and struggling with the crimes. 

The eight and also the last factor is the ‗Locations of Troubled Night Security‘. This factor 

consists of two variables expressing 4,988% of the total variance. The expressions that ‗I refrain from 

walking through the suburban sites in the city, when I go out at night,‘ and ‗I refrain from walking 

through the streets in the city center when I go out at night‘ show that the most of the respondents are 

worried about the public order at night hours. For the areas subject to these worries, increasing the 

applications such as lighting, mobile electronic system integration and patrolling services and public 

information, etc. will contribute to minimize these worries. 

 

4.1.2.1. The Impact of the Demographic Characteristics of Tarsus Community on the Attitudes 

of the Security Services and Policing Profession 

In this section, there are the findings of hypothesis tested with Single Direction Analysis of Variance 

(ANOVA) and Multi-linear Regression Analysis developed in line with the research objectives. The 

following is the hypothesis which is created to test whether the demographical characteristics of Tarsus 

community have a significant impact on the attitudes towards the security services and policing 

profession: 

Ho: The demographic characteristics of the people dwelling in Tarsus do not have a 

significant impact on their attitudes towards the police services and policing profession. 

H1: The demographic characteristics of the people dwelling in Tarsus have a significant 

impact on their attitudes towards the police services and policing profession. 

Ho hypothesis tested, where the means of the groups are equal to each other; in other words, no 

significant difference is between the impacts of the factor level, and Hı hypothesis, where the means of 
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the groups are not equal and there is a significant difference between the impacts of the factor levels 

will be acceptable. 

 

4.1.3. One-Way Analysis of Variance (ANOVA) 

This section covers the findings of hypotheses tested with the One-Way Analysis of Variance 

(ANOVA), which is developed for the aims of the research. 

The research data are statistically compared upon applying an analysis of variance to determine 

whether the demographical characteristics of Tarsus community have a significant impact on the 

attitude of Tarsus community towards the security services and policing profession. The statistical test 

results are given in Table 6. 

 
Table 6: The Impact of the Demographical Characteristics of Tarsus Community on the Attitudes towards the 

Security Services and Policing Profession 

 

Demographic Features Gender Age Education Income Profession Marital Status 
Residence 

Period 

Factors acting on the 

attitudes 

f-

value 
p 

f-

value 
p 

f-

value 
p 

f-

value 
p 

f-

value 
p 

f-

value 
p 

f-

value 
p 

1 Service 

Satisfaction 
0,387 0,534 10,045 0,000** 1,629 0,136 3,000 0,018* 3,376 0,001** 7,863 0,000** 2,015 0,11 

2 Refusals to Testify 0,204 0,652 0,161 0,958 3,321 0,003** 7,151 0,000** 1,934 0,052 1,953 0,119 3,699 0,011* 

3 Respect for 

Policing 
0,683 0,409 2,833 0,023* 5,859 0,000** 4,862 0,001** 2,899 0,003** 2,208 0,085 0,583 0,626 

4 Challenge of 
Policing 

29,969 0,000** 4,633 0,001** 1,234 0,286 1,054 0,378 3,741 0,000** 5,810 0,8001** 0,414 0,743 

5 COP Services and 

Communication 
9,809 0,002** 1,943 0,101 7,976 0,000** 4,289 0,002** 3,753 0,000** 0,973 0,405 6,423 0,000** 

6 Adequacy of 

Measures 
0,481 0,488 4,066 0,003** 0,562 0,761 1,028 0,392 1,288 0,245 4,566 0,003** 1,788 0,148 

7 Police-People 
Collaboration  

0,001 0,97 10,687 0,000** 5,479 0,000** 1,754 0,136 3,619 0,000** 4,531 0,004** 0,953 0,414 

8 Locations of 
Troubled Night 

Security 

53,180 0,000** 0,634 0,639 1,505 0,173 2,428 0,046* 2,210 0,024* 0,893 0,444 1,278 0,28 

**,* respectively indicates 1% and 5% level of meaningfulness. (n: 1277) 

 

The ages of Tarsus public were divided into groups as 0–25, 26–35, 36–45, 46–55, 56 and 

above. For the factors ‗Service Satisfaction‘, ‗Challenge of Policing Profession‘, ‗Community Oriented 

Policing‘ and ‗Locations of Troubled Night Security‘, a statistical difference was found in the attitudes 

towards security services and policing profession, according to the age. 

The educational status of Tarsus public was classified as illiterate, literate, primary school, 

secondary school, associate degree, graduate and post-graduate. For the factors ‗Refusals to Testify‘, 

‗Respect for Policing Profession‘, ‗Community Oriented Policing‘ and ‗Police-People Cooperation,' a 

statistical difference was found in the attitudes towards security services and policing profession, 

according to their levels of education. 

The engagement status of Tarsus public was classified as officer, workman, tradesman, farmer, 

retired, housewife, unemployed and student. For the factors ‗Service Satisfaction‘, ‗Respect for 

Policing Profession‘, ‗Challenge of Policing Profession‘, ‗Community Oriented Policing‘, ‗Police-

People Cooperation‘, Locations of Troubled Night Security‘ a statistical difference was found in the 

attitudes towards security services and policing profession according to their levels of education. 

The income level of Tarsus public was classified as 0–500, 501–1000, 1001–1500, 1501–2500, 

2501 and above. For the factors ‗Refusals to Testify‘, Respect for Policing Profession, ‗Community 

Oriented Policing‘, ‗Service Satisfaction, ‗Locations of Troubled Night Security,‖ a statistical 

difference was found in the attitudes towards security services and policing profession according to 

their income levels. 

The gender of Tarsus public was classified as male and female. For the factors ‗Locations of 

Troubled Night Security, ‗Challenges of Policing Profession‘ and ‗Community Oriented Policing‘ a 
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statistical difference was found in the attitudes towards security services and policing profession 

according to their genders. 

The marital status of Tarsus public was classified as married, single, divorced and widow. For 

the factors ‗Service Satisfaction‘, ‗Challenges of Policing Profession‘, ‗Adequacy of Measures‘ and 

‗Police-People Cooperation‘, a statistical difference was found in the attitudes towards security 

services and policing profession according to the marital status of the respondents. 

The period of residence was classified as less than 1 year, between 1-5 years, between 6-10 

years and 10 years and above. For the factors ‗Refusals to Testify‘ and ‗Community Oriented Policing‘ 

a statistical difference was found in the attitudes towards security services and policing profession 

according to their levels of education. 

 

4.1.4. Multi-Linear Regression Analysis 

Multi-linear regression analysis is applied to factors where significant relations are noticed through the 

Single Direction Analysis of Variance. This part covers the findings of the hypothesis tested by the 

multi-linear regression analysis that is developed in line with the aims of this research. 

 

4.1.4.1. Effects of Demographic Features of the Tarsus Society Regarding the Perception of 

Security Services 

The research tries to determine weather there are any effects of demographic features of the Tarsus 

society regarding the perception of security services. In this respect, a multi-linear regression analysis 

is applied where the demographic features are set as the independent variable and service satisfaction is 

set as the dependent variable. Results of the analysis are described on Table 7. 

 
Table 7: Multi-Linear Regression Analysis toward Service Satisfaction 

 
Dependent variable: Satisfaction of Service 

 R= 0, 243a R²:0,059 F: 11,385 sd:7;1269 p<0, 000a Correlations 

Independent variables B Std. Hata β t p Zero-order Partial 

(Constant) 29,357 1,758  16,702 ,000   

Age 1,061 ,191 ,178 5,566 ,000 ,204 ,154 

Gender 1,223 ,474 ,073 2,581 ,010 ,046 ,072 

Educational level -,438 ,203 -,066 -2,161 ,031 -,096 -,061 

Marital status -,582 ,328 -,051 -1,773 ,076 -,090 -,050 

Profession ,235 ,094 ,073 2,490 ,013 ,047 ,070 

Period of dwelling in Tarsus -,480 ,259 -,053 -1,852 ,064 ,069 ,059 

Monthly income ,493 ,232 ,066 2,122 ,034 -,013 -,052 

 

In Table 7, demographic variables show a significant relation with service satisfaction points 

(R=0,243; R
2 

0,059; p < 0, 000).Therefore, demographic variables (age, sex, education, marital status 

and residence period) explain 0,059 of the variance in service satisfaction. When the t-test results that 

look at the significance of regression coefficients are examined, it is found out that age, sex, education, 

profession and level of income have a significant effect on service satisfaction. On the other hand, 

marital status and residence period does not have a significant effect on service satisfaction. As seen in 

coefficient β, which belongs to independent variables, when the level of education increases, service 

satisfaction variable increases on the opposite side. In other words, when the level of education among 

the society of Tarsus increases, dissatisfaction over security services also increases. 

When age and level of income increase, service satisfaction also increases on the positive side. 

On the other hand, sex and marital situation also affect service satisfaction. It is found out that 

compared to men; women are more satisfied from the security services. Married people have a higher 

level of satisfaction compared to singles. Separately, in this regression analysis where service 

satisfaction is the dependent variable, age has a higher significance than the other demographic 

features. According to the findings of regression analysis, regression equation for service satisfaction 

stands as follows: 
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Service Satisfaction= 29,357 + 1.061 AGE + 1.223 SEX+ 0.235PROFESSION+ 0,493 

INCOME- 0,438 EDUCATION– 0,582 MARITAL STATUS– 0,480 RESIDENCE PERIOD. 

According to the correlation data provided by Table 7, there is a positive significance between 

service satisfaction and age, sex and profession (significance rating 0,01). According to the findings, 

when the society of Tarsus ages, satisfaction over police services also increase. There is a negative 

significance between service satisfaction and education (significance rating 0,01). When the level of 

education among participants gets lower, satisfaction over police services also falls. 

 

4.1.4.2. Effects of Demographic Features of Society of Tarsus towards Police Services Supported 

by Society (PSSS) and Communication 

This section aims to determine wether demographic features of society of Tarsus have any effects on 

police services supported by society and communication. In order to determine this relation, 

demographic features are set as the independent variable and police services supported by society and 

communication set as the dependent variable. A regression analysis is set forth with these parameters. 

Results of the analysis can be seen in Table 8. 

 
Tablo 8: Multi-linear Regression Analysis Towards Police Services Supported by Society and 

Communication 

 
COP Services and Communications 

 R= 0, 212a R²: 0,045 F: 8,546 sd:7;1269 p<0, 000a Correlations 

Independent variables B Std. Hata β t p Zero-order Partial 

(Constant) 5,591 ,504  11,086 ,000   

Age -,021 ,055 -,013 -,389 ,697 -,054 -,011 

Gender -,355 ,136 -,075 -2,608 ,009 -,069 -,073 

Educational level ,249 ,058 ,131 4,290 ,000 ,158 ,120 

Marital status -,041 ,094 -,013 -,434 ,665 ,003 -,012 

Profession ,001 ,027 ,001 ,036 ,972 -,003 ,001 

Period of dwelling in Tarsus ,119 ,067 ,056 1,786 ,074 ,100 ,050 

Monthly income -,271 ,074 -,105 -3,651 ,000 -,123 -,102 

 

In Table 8, according to the findings of regression analysis, demographic variables show a 

significant relation with police services supported by society and communication (R=0,212; R
2 

0,045; p 

< 0, 000). Therefore, demographic variables (age, sex, education, marital status and profession and 

residence period) explain 0,045 of the total variance in police services supported by society and 

communication. 

When the t-test results that look at the significance of regression coefficients are examined, it is 

found out that sex, education and level of income have a significant effect on service satisfaction. On 

the other hand, age, marital status and residence period does not have a significant effect on police 

services supported by society and communication. As seen in coefficient β, which belongs to 

independent variables, when the level of income increases, police services supported by society and 

communication variables increase on the opposite side. A decline in perception towards PSSS and 

communication is observed when level of income increase. It is also determined that when education 

increases, perception police services supported by society and communication also increase. 

Separately, in this regression analysis where police services supported by society and communication 

are the dependent variable, sex has a higher significance than the other demographic features. Women 

gave fewer points for the perception towards PSSS and communication compared to men. According 

to the findings of regression analysis, regression equation for police services supported by society and 

communication stands as follows: 

Police services supported by society and communication = 5.591 - 0.021 AGE - 0.355 SEX + 

0.001 PROFESSION- 0271 INCOME + 0,249 EDUCATION – 0,041 MARITAL STATUS + 0,119 

RESIDENCE PERIOD 
 



International Research Journal of Finance and Economics - Issue 107 (2013) 91 

4.1.4.3. Effects of Demographic Features of Society of Tarsus Concerning the Respect Shown to 

the Police 

This section aims to determine wether demographic features of society of Tarsus have any effects on 

Respect Shown to the Police. In order to determine this relation, demographic features are set as the 

independent variable and respect for police is set as the dependent variable. A regression analysis is set 

forth with these parameters. Results of the analysis can be seen in Table 9. 

 
Table 9: Multi-linear Regression Analysis Towards Respect to Police 

 
Dependent variable: Respect for the Police Profession 

 R= 0, 171a R²: 0,029 F: 5,458 sd:7;1269 p<0, 000a Correlations 

Independent variables B Std. Hata β t p Zero-order Partial 

(Constant) 13,102 ,917  14,289 ,000   

Age ,266 ,099 ,087 2,677 ,008 ,120 ,075 

Gender ,615 ,247 ,072 2,488 ,013 ,056 ,070 

Educational level -,309 ,106 -,090 -2,929 ,003 -,118 -,082 

Marital status -,303 ,171 -,052 -1,770 ,077 -,073 -,050 

Profession ,038 ,049 ,023 ,768 ,442 ,014 ,022 

Period of dwelling in Tarsus -,013 ,121 -,003 -,109 ,913 -,015 -,003 

Monthly income ,000 ,135 ,000 ,003 ,998 ,032 ,000 

 

In Table 9, according to the findings of regression analysis, demographic variables show a 

significant relation with respect to police. (R=0,171; R
2 

0,029; p < 0, 000). Therefore, demographic 

variables (age, sex, education, marital status and profession and residence period) explain 0,029 of the 

total variance in respect for the police. 

When the t-test results that look at the significance of regression coefficients are examined, it is 

found out that sex, education and level of income have a significant effect on respect to police. On the 

other hand, age, marital status and residence period do not have a significant effect regarding respect 

for the police. As seen in coefficient β, which belongs to independent variables, when the level of 

education increases, respect shown to the police variable increases on the opposite direction. A positive 

effect in respect to police is observed when the age increases. 

Separately, in this regression analysis where respect shown to the police is the dependent 

variable, sex has a higher significance than the other demographic features. Women respect the police 

more when compared to men. According to the findings of the regression analysis, the regression 

equation for respect shown to police stands as follows: 

Respect shown to the police = 13.102 + 0.266 AGE + 0.615 SEX + 0.038 PROFESSION+ 

0,000 INCOME- 0,309 EDUCATION– 0,303 MARITAL STATUS – 0,013 RESIDENCE PERIOD 

 

4.1.4.4. Effects of Demographic Features of the Society of Tarsus towards Police-Society 

Cooperation 

This section aims to determine wether demographic features of society of Tarsus have any effects on 

Police-Society Cooperation. In order to determine this relation, demographic features are set as the 

independent variable and police-society cooperation is set as the dependent variable. A regression 

analysis is set forth with these parameters. Results of the analysis can be seen in Table 10. 

 
Tablo 10: Multi-linear Regression Analysis Towards Police-Society Cooperation 

 
Dependent variable: Police and Public Collaboration 

 R= 0, 199a R²: 0,040 F: 7,473 sd:7;1269 p<0, 000a Correlations 

Independent variables B Std. Hata β t p Zero-order Partial 

(Constant) 6,691 ,405  16,518 ,000   

Age ,217 ,044 ,159 4,935 ,000 ,171 ,137 

Gender ,099 ,109 ,026 ,905 ,366 ,017 ,025 

Educational level -,091 ,047 -,060 -1,958 ,050 -,113 -,055 
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Tablo 10: Multi-linear Regression Analysis Towards Police-Society Cooperation continued 

 
Marital status -,127 ,076 -,049 -1,682 ,093 -,083 -,047 

Profession ,021 ,022 ,029 ,970 ,332 ,025 ,027 

Period of dwelling in Tarsus -,074 ,054 -,043 -1,374 ,170 -,023 -,039 

Monthly income -,066 ,060 -,032 -1,104 ,270 ,019 -,031 

 

In Table 10, according to the findings of regression analysis, demographic variables are 

showing a significant relation with police-society cooperation. (R=0,199; R
2 

0,040; p < 0,000). 

Therefore, demographic variables (age, sex, education, marital status and profession and residence 

period) explain 0,040 of the total variance in police-society cooperation. 

When the t-test results that look at the significance of regression coefficients are examined, it is 

found out that age and education levels have a significant effect on police-society cooperation. On the 

other hand, marital status, sex, profession, income level and residence period do not have a significant 

effect on police-society cooperation. As seen in coefficient β, which belongs to independent variables, 

when the level of education increases, police-society cooperation variable increases on the negative 

side. In other words, there is an inverse correlation between the level of education and the perception of 

Tarsus society towards police-society cooperation. It is also noticed that, when the age increases 

police-society cooperation increases on the positive side. There are findings that show cooperation is 

much higher among older people compared to teenagers. 

Separately, in this regression analysis, where police-society cooperation is the dependent 

variable, age has a higher significance than the other demographic features. According to the findings 

of regression analysis, regression equation for police-society cooperation stands as follows: 

Police-society cooperation= 6.691 + 0,271 AGE+ 0.099 SEX+ 0.21 PROFESSION- 0,066 

INCOME- 0,091 EDUCATION– 0,127 MARITAL STATUS– 0,074 RESIDENCE PERIOD 

 

 

5.  Conclusion 
In the public sector, there are difficulties and / or obstacles in front of the strategic management 

process such as participation, citizen-oriented management approach, openness and (Saran, 2001). The 

settlement of the sense of strategic management and planning in Security Organization will change the 

perceptions, roles of the policy makers and the way they structure their relationships. In this way, it 

will make it easier to satisfy the varying expectations of the personnel and citizens in this changing 

world. This will enable the Security Organization to integrate with the citizens, for whom they provide 

services, and to be recognized, approved and supported (www.belgeler.com). It is of importance to 

well introduce to and make it adopted by the people of any rank, for the strategic management concept 

to be put into practice to be successful in the security organization.This concepts should be adopted not 

only by the corporate staff but also by the public. For this to be achieved, it is also of importance to 

explain it to the public by advertisements and to publish the studies carried out and the objectives 

achieved on web sites. Thus, the perpective of the public on the security will be more trusting (Bakar, 

2008). 

This research aimed to determine the level of security services provided by Tarsus Security 

Forces and the level of satisfaction among society as well as, the perception of Tarsus society towards 

the police. Therefore, a hypotesis is created to determine wether demographic features of society of 

Tarsus have any effects on their perception of police and security services. In order to test the 

hypothesis that is developed in scope of this research, one-way analysis of variance (ANOVA) and 

multi-linear regression analysis are applied. As a result of these analyses, significant differences among 

the effects of factor levels is found out. In other words, it is determined that group averages of the 

tested H1 hypothesis are not equal and the hypothesis is accepted. 

The results obtained from the research findings also show that some efforts should be exerted to 

know characteristics of the citizens defined as external customers and to satisfy their expectations for 
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the integration of the party providing the security services and the party provided with these services 

and conducting the studies preventing the crimes. 

It has been concluded from the findings that the demographic characteristics of the people 

dwelling in Tarsus are effective in terms of their attitudes towards the police services and policing 

profession. A statistically significant difference has been found between the factors ―the Service 

Satisfaction, the Refusals to Testify, the Respect towards Policing Profession, the Challenge of 

Policing Profession, Community Oriented Policing, the Adequacy of the Measures, Police-People 

Cooperation and the Locations of Troubled Night Security‖ and the demographical characteristics of 

the people dwelling in Tarsus. Thus, the hypothesis (H1) related to that the demographic characteristics 

of the people dwelling in Tarsus have a significant impact on their attitudes towards the police services 

and policing profession has been accepted. As soon as the services provided by the police units are 

formed in accordance with the demographical characteristics of the individuals dwelling in Tarsus, the 

satisfaction level of the individuals dwelling in Tarsus will tend to be increased. In the light of the 

research findings, it is concluded that the police units, which require to change the attitudes of the 

individuals dwelling in Tarsus towards the police services and policing profession in a positive way, 

need to pay attention to the proactive studies in line with the demographical characteristics of the 

people. In light of these findings, evaluations about increasing the level of satisfaction among the 

society of Tarsus towards security services and developping police-society cooperation can be found 

below: 

 When the education level increases, dissatisfaction towards security services also increase. 

Police should review its behaviors. 

 When age and income increase, service satisfaction also increases on the positive side. 

Security forces should get professional assistance about their behavior to teenagers. 

Meanwhile, this perception among low income citizens can be a subject of another 

research. 

 On the other hand, sex and marital status also aeffect service satisfaction. It is found out 

that women have a higher rate of service satisfaction compared to men. Service satisfaction 

among married people is also higher than it is among singles. 

 When the income level of the sample increases, perception towards PSSS and 

communication declines. The reason of this perception among citizens with lower 

education should be examined and communication should be strenghtened. 

 As the age increases, respect for the police also increases. Women respect the police more 

than men. The perception differences toward the police among men and teenagers should 

be the subject of a new research and it should be eliminated. 

 There is an inverse correlation between the level of education and the perception of Tarsus 

society towards police-society cooperation. When the age increases, police-society 

cooperation also increases on the positive side. Findings are available which shows that 

cooperation is much higher among older people compared to teenagers. 

 The police should give weight to the studies for training and communication to reinforce 

the positive image and to erase the negative image of the police. 

 More rigorosity should be shown to human rights and trainings should be organized by 

professionals. 

 The police can be made to behave more carefully and objectively in obtaining testimonies. 

 More positive news regarding the security organization and the police should be tried to be 

involved in media. Local and national media should be informed of the security activities 

which may create a positive police image in the eye of the public. 

 The Community Oriented Policing operations are currently conducted at local level in 

Tarsus, and the obtained results show that the positive and significant steps are being taken 

to create awareness and have communication with the public through these activities. A 
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reorganization study will be useful so that the other quarters and cities get benefit from the 

Community Oriented Policing services. 

 It is considered that it is necessary for police to conduct search and check operations in the 

public areas, on the streets and roads frequently. The police can be enabled to perform such 

activities more frequently. 

 Communication channels for getting complaints should be increased and privacy assurance 

should be given. In addition, the security should carefully take measures, which will 

emphasize that the security takes the complaints and notices into consideration and arrives 

the crime scene very fast. 

 In-house trainings or seminars on such topics as public relations and effective 

communication and etc. should be held for the security personnel at certain periods. For this 

reason, Provincial Security Directorates should appoint Public Relations Experts and give 

regular trainings to the staff. Meanwhile, appointing sociologists and psycologists that have 

staff officer juristiction (at least at the provincial levels) will be helpful. 

 Growingly diversified demands and requirements of the individuals , developping 

democracy and increasing importance of individual freedoms, push the bodies providing 

security services to change in line with developments. In order to achieve the good police 

identitiy and establishing the cooperation with citizens, police should move away from the 

identitiy where the it is percieved as focused on catching the criminals who is an 

authoritarian, strict law enforcer and create the democratic police identity. 
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Abstract 

 

This paper presents the findings of the study that examines how income multiple for 

mortgage loan associates with home repossession in the United Kingdom using macro-level 

data from the Council of Mortgage Lenders. The study employs a statistical measure for 

improving regression efficiency with conditioning information in the form of lagged 

instrument to unravel the pattern of association evident from the data. The study 

investigates what level of income multiple is optimum – that is the income multiple that 

minimizes home repossession. The evidence shows that an 18-month and 21-month lags of 

income multiple generate the best fit in mortgage repossession actions and orders 

respectively; and income multiples ranging between 2.4 and 2.6 minimize repossessions 

across the market segments tested – which are: first time buyers, home movers, and the 

aggregate market. 

 

 

Keywords: Mortgage; Repossession; Affordability; Income Multiples; Lagged Instrument 

 

Backgrounds 
For the majority of people who became home owners with the assistance of a mortgage loan, it is 

typical and normal for the costs of mortgage repayments to constitute a major part of household 

budget
1
. During the repayment period, household may experience financial hardship caused for 

example by, unanticipated long-term reduction in income, or large increase in expenditure
2
. The 

increased expenditure may arise from any area of household budget, and may in fact include those 

related to mortgage loan repayment itself, if it was arranged on a variable interest basis. 

The literature on mortgage repayment problem has taken a multidimensional perspective. 

Quercia and Stegman (1992) classify the literature into three profiles: the first are those literatures that 

focused generally on the lenders‘ perspectives and loan characteristics: they include discussions on 

loan-to-value, housing payments to income, and debt-to-income ratios. The second consists of studies 

that attempt to model the decision to default from the borrowers‘ perspectives – an exercise akin to a 

                                                 
1
 Other costs associated with home ownership include repairs, insurance and property taxes 

2 Berthoud and Kempson (1992) discussed the effects of changes in family circumstances on income and expenditure; 

particularly the impact of separation and having a new baby. 
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put option. While the third were the class of studies focused on institutional perspectives, featuring: the 

degree of ruthlessness in treating mortgage default, default timing, loss severity, the effect of recourse 

to default, as well as workouts, modifications and other alternatives to foreclosure (see Vandell 1993). 

In terms of analytics, some studies have taken a micro approach, focusing on the characteristics 

of households in defaults (e.g. Kempson et al 2004); while others like Doling et al (2007) are based on 

a macro analysis that examines country based structural and institutional arrangements that set 

different frameworks for mortgage borrowers – including the social security systems and housing 

markets. Avery et al (1996) documents the extent to which credit scores are predictive of loan 

performance. LaCourt-Little and Melpezzi (2003) address the quality of appraisal of mortgage 

application, and conclude that poor quality appraisal may lead to understated loan-to-value ratios, that 

may eventually increase default risk. Doling et al (2007 pp.199-201) examined the incidence of 

households experiencing housing costs as a heavy burden. They highlighted factors relating to the 

labour market; the financial markets; the size of home ownership sector; as well as the growth of real 

income. 

Comparing eight EU countries Doling et al (2007 pp.199) suggest that where the home 

ownership sector is large, more people who are economically marginal are attracted into mortgage 

tenure. They however cautioned that ―it is unclear whether the growth of home ownership sector has 

been paid for by increased risks, i.e. greater risk is a cause of tenure growth; or whether greater risk 

taking has enabled the growth of home ownership sector‖. In all countries covered in their study, 

except Germany, households in lowest income quartile were found to be more likely to experience 

housing cost as heavy burden (HCHB), than those in the second quartile, who were in turn more likely 

to experience HCHB than those in the third quartile, etc. Kempson et al (2004) shows a mix result; 

their study proved that the level of arrears was higher 34%, amongst households whose gross incomes 

were between £7500 and £15000 per annum, than families with annual income below £7500, where the 

level of arrears was 26%. Above £15000, the level of arrears fell as income increases. However, 

families that experienced a fall in their household income in the previous 12 months had twice the level 

of arrears as those whose incomes have stayed the same or risen. 

The income multiple is the ratio of the size of mortgage loan to borrower‘s income – in other 

words the loan-to-income ratio. This ratio determines the potential size of mortgage loan, as well as the 

ratio of household income devoted to paying the mortgage. Mclaverty and Yip (1994) examine the 

potential of council tenants in England to become owner-occupiers. The study shows that the income 

multiples applied for prospective mortgage borrowers have a significant impact on the ability of 

different groups of people to gain a mortgage. They compare the effects of different income multiples 

on the ability to buy using income data contained in the UK General Household Survey. 

Littlewood (1986) devised two forms of mortgage potential called the ‗average‘ and ‗marginal‘. 

Average mortgage potential refers to the ability of council tenants to gain mortgage loans so that they 

can purchase a house or an apartment at the average price paid by first-time buyers in their region in a 

particular year; while marginal mortgage potential refers to the ability of tenants to gain a mortgage so 

that they can purchase a house or an apartment in the lowest quartile of prices paid by first-time buyers 

in their region in a particular year. McLaverty and Yip (1994; pp.1373) shows that an increase in the 

income multiple from 2.5 to 3.5 enables almost three times the proportion of households to gain 

marginal mortgage potential in London; and in other regions where average house prices are lower, the 

impact is much higher. 

During the housing finance boom, people tend to take on commitments which they have 

subsequently found difficult to maintain; this leads to an upsurge of home repossessions. In a sharp 

reversal of the boom, and subsequent fall in house prices, those who have borrowed on the strength of 

equity in their homes have found themselves in a state of negative equity; and with the economic 

downturn that has thrown markets all over the world into a slump, many people are losing their jobs, as 

companies are going out of business or downsizing. Even those that are not in danger of losing their 

jobs are finding it harder to manage their finances because of rising costs. The Financial Services 

Authority (FSA) show that for the three months period up to September 2008, there were about 14,000 
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homes repossessed. Also, the Council of Mortgage Lenders (CML) reported that its members were 

involved in the repossession of 11,300 homes during the third quarter of 2008; an increase of 12% over 

the same time in 2007. The CML also reported that the number of borrowers who found themselves in 

arrears on their mortgage during the same period increased by 8%. 

This study examines how income multiple for mortgage loan associates with home 

repossessions using macro-level data compiled by the CML. By employing appropriate statistical tools, 

the study unravels the pattern of association evident from the data – including the effects of lags. Also 

based on the data, this study investigates what is the optimum income multiple, i.e. the income multiple 

that minimizes repossession; making comparison between the aggregate market, first-time-buyers, and 

home movers. The next section focuses on mortgage default and repossession procedures in the UK; 

this is followed by the description of the model; then a discussion of mortgage repossession and 

income multiples data; and the analysis of the data. The last section is the conclusion. 

 

 

Mortgage Default and Repossession Procedures 
The Financial Services Authority, FSA‘s Mortgage Code of Business (MCOB) outlines the options 

opened to a lender when dealing with mortgage defaults and arrears
3
. The code requires lenders to treat 

mortgage borrowers fairly even when borrowers are in arrears. Hence, it is expected that the option to 

repossess the property could be exercised only when all other reasonable attempts at resolution has 

failed. The assistance by the lender to resolve mortgage arrears can take the form of short-term, 

medium and long-term measures
4
 (see Figure. 1). The short-term measures are those that are taken 

before any litigation process, usually between one and three months of the account being in arrears. 

The medium-term measures are embarked upon when the short-term assistance has failed and litigation 

has commenced. This may apply to cases that are up to twelve months in arrears. 

The long-term measures involve attempts to re-structure or reschedule the loan. The spectrum 

of options opened to a lender include: arranging with the borrower to pay off the arrears over a given 

period; a full or partial suspension of monthly payments, but the borrower will be expected to settle the 

backlog after the end of the concessionary period; mortgage and debt consolidation; and accepting 

interest-only payments for hitherto capital and interest mortgage. Other options include extending the 

term of the mortgage; capitalising the arrears; and borrower trading down to cheaper property. The 

range of options a lender is prepared to consider is usually influenced by the lender‘s perceptions about 

the financial circumstances of the borrower and the risk of the loan. For instance where the loan-to-

value ratio is low, there is less threat to the lender‘s security; hence, a wider range of options for 

resolution can be afforded. 

                                                 
3
 See CML (2008), Industry guidance on arrears and repossessions to help lenders comply with MCOB 13 and TCF 

Principles, CML London October 2008 
4
 Apart from the arrangements between the lender and the borrower, there exists the assistance from the state through the 

Income Support for Mortgage Interest (ISMI) scheme. This scheme operates a strict eligibility criteria relating to: (i) 

how much of the loan would qualify for ISMI assistance – this is £100,000 before April 2009 and £175,000 after April 

2009; (ii) the maximum saving the borrower can have – this shouldn‘t be more than £8,000; (iii) the exclusion period, 

depending on whether the mortgage meets the classification as ‗new‘ or ‗existing‘ housing cost – except for those over 

the age of 60 years, borrowers with new housing cost (i.e. new mortgage loan after 1 Oct 1995) can not receive ISMI 

assistance during the first 39 weeks of a claim; borrowers with existing housing cost (i.e. those with mortgage before 2 

Oct 1995) would not receive ISMI assistance during the first 8 weeks of the claim, and during the following 18 weeks 

only 50% of the entitlement is paid; (iv) the arrears that accumulate during exclusion period – ISMI assistance is not 

payable on this; (v) the applicable mortgage interest rate – ISMI mortgage interest payments are calculated using a 

standard rate of interest. 
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Figure 1: Mortgage Repossession Procedures 
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If all avenues for resolution and rescue have failed the unpleasant consequence is for the lender 

to seek legal remedy through litigation – a process that may lead to repossession. As illustrated in 

Figure 1, the common approach In England and Wales for example is for the legal representatives of 

the lender to petition the county court for a repossession order. But before granting a repossession 
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order, the court has to be satisfies that every other option has been explored and that repossession is 

being pursued as the last resort. 

After a repossession action has been entered in the court, three outcomes are possible – (i) 

action set aside, (ii) repossession order suspended
5
, or (iii) unencumbered repossession order obtained. 

An unencumbered repossession order has the full authority of the court for its enforcement but a 

suspended repossession order does not (MoJ 2009). 

 

 

Mortgage Repossession Data 
The three major producers of data on mortgage repossession in the UK are Council of Mortgage 

Lenders (CML); Ministry of Justice (MoJ); and the Financial Services Authority (FSA). Each of these 

organisations publishes quarterly figures; although their reporting populations differ. The differences 

relate to regional coverage, loan coverage and repossession coverage. The full details can be found in a 

technical note of the Ministry of Justice published in 2009
6
 – which is summarised below. 

In terms of regional coverage, the MoJ data relates to England and Wales, while the CML and 

FSA figures cover the entire UK. However, CML covers only the first charge mortgages from its 

members‘ business books which accounts for around 98% of residential mortgage balances (MoJ 2009 

pp.3). The FSA data includes repossessions resulting from first and second charge mortgages, but the 

figures are only for FSA regulated firms. This means that lenders that are not regulated by FSA, and 

only carry out unregulated mortgage activities, e.g. second charge, commercial mortgage, and the 

unregulated buy-to-let, are not reported. The FSA data also differ from CML data in that it reports on 

total number of distinct loan accounts, while the CML amalgamates multiple loan accounts that relate 

to the same first charge mortgage on a property. The implication can be illustrated using the example 

where part of a mortgage is on a capital-plus-interest loan and another part is on an interest-only basis; 

the FSA will treat this as two loan accounts while the CML will report it as only one mortgage. 

The MoJ reporting is based on county court repossession actions rather than loans. It covers 

repossession actions entered and repossession orders made. The latter encompasses both the outright or 

unencumbered orders that entitle the claimant (lender) to apply for a warrant to have the debtor(s) 

evicted; suspended order is where repossession is granted but the operation of the order by the claimant 

is suspended and cannot be enforced if the debtor(s) complies with the terms of suspended order. Since 

it is based on county court processes, the MoJ figures cannot account for voluntary repossession, 

abandonments, and other cases where the lender has obtained repossession without recourse to the 

court. For instance, in the third quarter of 2009, about one-quarter of home repossessions took place 

without a court order
7
. Since the CML and the MoJ data are regularly synchronized; the quarterly 

releases are very reliable. Hence, the analysis in this study is based on the resultant data on 

repossession actions entered, and enforceable repossession orders made. 

As shown in Figure 2 from a high figure of 33,371 repossession actions in the second quarter of 

1993, the number declined by more than 50% to 16,298 in the first quarter of 1997. It rose again until it 

reached 23,932 in the last quarter of 1998; thereafter fluctuating on a downward trend for about four 

years up to the end of 2002 when the trend changes. Subsequently, it took a dramatic upsurge from the 

first quarter of 2005; and by the first quarter of 2008 the number of repossession actions reaches 

                                                 
5
 If a suspended repossession order is obtained, the borrower must make repayments of the accrued arrears as ordered by 

the court. If payments are maintained, the arrears would be settled over time and the mortgage reverts to normal. If the 

borrower fails to maintain repayments the lender will apply to the court to obtain an outright repossession order that is 

enforceable. Once this is obtained the borrower must give up possession by specific date – usually 28 days. If action is set 

aside the lender and borrower will return to making further arrangements at resolving the arrears. If this works out, 

arrears would be paid off and the mortgage is back to normal; if further arrangements did not resolve the problem, the 

lender may embark on a new round of litigation to obtain an enforceable repossession order. 
6
 MoJ (2009), Mortgage Lending: Comparison of Published data sources on mortgage possessions and mortgage arrears, 

Ministry of Justice Technical Note, January 2009 
7
 See CML Release of 12 November 2009 online at http://www.cml.org.uk/cml/media/press/2456 (accessed on 08 

February 2010) 
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40,860. Similarly, the number of enforceable repossession orders started from an initial high level of 

11,664 in the first quarter of 1993, the number declined, reaching a minimum level of 3,788 

(approximately one-third of the 1993 figure), in the last quarter of 2002. It rose gradually afterwards 

until the end of 2004; and in the second quarter of 2005 repossession orders almost doubled. The 

upsurge continues; and by the second quarter of 2008, the number or repossession orders, 15,603 was 

again almost double the 2005 figure and about four times the 1993 figure. 

 
Figure 2: Mortgage Repossessions 1993-2008 
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Source: Chart generated using the data from the Council of Mortgage Lenders (CML) 

 

Based on 2008 housing market forecasts, the CML anticipated 75,000 repossessions in 2009; 

however, the estimate was later cut down to 48,000
8
. The cut was in recognition of three important 

factors that are helping borrowers facing difficulty to keep their homes – these are (i) lenders‘ 

forbearance policies, (ii) government measures, and (iii) the beneficial effects of continuing low 

interest rates (CML 2009). Assuming these factors remain, the estimated number of repossessions in 

2010 is still more than 50,000. 

 

 

Income Multiples 
The measure for income multiples is the median income multiples for mortgage borrowers published 

by the CML. Income multiples ranges between the minimum value of 2.15 for home movers in the 

third quarter of 1996 and the highest 3.39 for first time buyers obtained around the third quarter of 

2007. The first-time-buyers category clearly maintains higher income multiples throughout the period 

covered, except the second quarter of 2000 when median income multiples were almost at par for both 

categories with first–time-buyers having 2.44 while home movers had 2.42. 

It is important to note that although the median income multiple has its highest value at 3.39, 

but in real practice, mortgage loans of 6, 7, and even 8 times the borrowers annual income exist. Very 

high income multiples have generated reactions, but opinions differ. For instance in an interview with 

Mortgage Strategy in 2007, the former Shadow Chancellor for the Liberal 

                                                 
8
 See CML Release 12 Nov 2009, ibid 
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Figure 3: Income Multiple for Mortgage Loans (1993-2008) 
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Source: Chart generated using the data from the Council of Mortgage Lenders (CML) 

 

Democrats Vince Cable MP, said lenders were irresponsible to offer loans to consumers at 7 or 

8 times income
9
. However, a mortgage specialist says income multiples are a means to an end. Once a 

buyer falls in love with their dream home they will try and get it by all means. A readers‘ poll shows a 

majority, 57%, in support of high multiples even at 6-times income
10

; while 63% against 37% of 

mortgage brokers are not worried about high multiples, of 5-times income
11

. 

 

 

The Model 
It is anticipated that mortgage defaults and repossessions would exhibit some form of association with 

the income multiples of mortgage loan. It is also acknowledged that other characteristics of borrowers; 

such as income, age, household type, employment status, etc; as well as market factors, including 

prices, and loan features; coupled with regional factors would have their influence – this are already 

documented in the literature; for example, see Brookes et al (1994) and Kempson et al (2004). 

The initial investigation reveals a quadratic relationship between income multiple and mortgage 

repossession (See figure 4). Hence, if X
R
 represents the number of mortgage repossession and Y

M
 

represents the median income multiple of mortgage loan; it can be hypothesized that: 

)1()( 2

2

1 CYYX MM
T

R     (1) 

Where: 

T
RX  Number of mortgage repossession in a certain period T; 

MY  = Median income multiple of mortgage loan at a certain period ; 

(where   is a period earlier or equal to period T). 

C = constant term 

                                                 
9
 Mortgage Strategy 2 July 2007 pp. 16 

10
 Mortgage Strategy 23 April 2007 pp. 8 

11
 Mortgage Strategy 13 November 2006 pp.8 



International Research Journal of Finance and Economics - Issue 107 (2013) 104 

Figure 4: Quadratic Sketch of Income Multiples and Mortgage Repossession 
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Figure 4: Quadratic Sketch of Income Multiples and Mortgage Repossession  
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The quadratic fit means that an increase in MY within a range of values reduces X
R
, until the 

optimum income multiple is reached, that produces the minimum X
R; 

thereafter, subsequent increases 

in MY  increase the X
R
. The argument here is that for a given level of household income potential 

mortgage size expands as income multiple increases but at the lower end, below the optimum income 

multiple, that is the downward-sloping region of the quadratic sketch, the resultant loan size is 

affordable as its repayments does not constitute a threatening pressure on the household income; and 

all things being equal, the mortgage is safe. However, beyond the optimum, further increases of the 

income multiple produce threatening pressures as the resultant loan sizes are big, affordability becomes 

a problem as greater percentage of household income must be devoted to paying the mortgage – this 

corresponds to the upward-sloping region. 

Since  is a period that is earlier than or equal to T from expression (1), replacing  by T-n 

would help to determine the appropriate lag length. Within this model, Y
M

 would prove to be a multi-

lag predictor of variable X
R
, if the estimated coefficients of Y

M
 are statistically significant at more than 

one order of lags. 

 
2 

1 2      .(2)R M M

T T n T nX Y Y C      (2) 

where, n is the lag length, measured in months 

Estimating Equation (2) revealed that βi ≠ 0 statistically as n takes different lag lengths. Hence, 

income multiple of mortgage loan is a multi-lag predictor of the number of repossessions. This study 

therefore develops a measure for improving regression efficiency with conditioning information in the 

form of a lagged instrument. The aim is to identify the appropriate model that should exhibit the best 

mean-square-error efficiency with respect to the conditioning information. The basic argument here is 

that an incorrect time lag will mislead, distort, and cause a reduced efficiency of the relationship. 

Therefore a time lag that maximises the efficiency can be considered the correct or the optimum time 

lag. 

Yang, Everitt and Bradford (2002, pp.1738-1739) observed that a time lag smaller or larger 

than the optimum will lower the correlation. They states that the relationship between the correlation 

co-efficient or the co-efficient of determination (r
2
) and the time lag takes the shape of a parabola 

opening downward, or a bell. Therefore the time lag that corresponds to the maximum co-efficient of 

determination should be the optimum time lag. Bahmani-Oskooee and Brooks (2003) introduce 

goodness of fit, derived through r
2
, to select the optimum time lag; they found results that are sensitive 

to the lag order. 

Figure 5A shows R-Squares of the relationships of mortgage repossession and income multiple 

at various lag orders. The R-Square associated with the number of repossession actions reaches the 
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highest point in the three market categories when the lag length is 18months. The highest R-square in 

the case of enforceable repossession orders was obtained when the lag length is 21months (See Figure 

5B). Hence for income multiple to show the best effect on the number of repossession actions and the 

number of enforceable repossession orders the optimum time lag is 18 months and 21 months 

respectively. 

 
Figure 5A: Repossession Actions and Income Multiples 

 
 
  

 

   

 

 

 
 

 
 

Figure 5B: Enforceable Repossession Orders and Income Multiples 
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Figure 6: Repossession Actions and Income Multiples 
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Using the optimum time lag helped to transform the relationship of repossession actions and the 

aggregate income multiples depicted in Panel – I of Figure 6 into a more refined association shown in 

Panel – II. Using STATA commands enables the plot that captures the observation points at a selected 

level of confidence; in this case a high confidence level, 95% was chosen as shown in the gray colour 

around the curve in Panel – III. The plot demonstrates the improved efficiency of the regression 

analysis that is achieved; by showing the scatter-plot and the predicted values of repossession actions 

that was derived from the estimated equation. 

 

 

Analysis of Results 
In a quadratic model, the ratio of the linear and quadratic coefficients is critical to interpreting the 

equation. Where the linear coefficient is negative while the quadratic term is positive, as in the 

estimated equations(See Tables 1A&B), a U-shaped curve results and the interpretation is that 

repossession is at the minimum when the lagged median income multiple equals half of the ratio of 

linear to quadratic coefficient
12

. This income multiple that minimizes the number of mortgage 

repossession is termed the optimum income multiple. 

Based on the aggregate market, the income multiple that minimises repossession action is 2.47 

when the number of actions is 18,320. However, looking at market categories, repossession actions are 

minimised when income multiples for first-time-buyers and home-movers are 2.55 and 2.42; with 

minimum actions being 18,373 and 17,301 respectively. All income multiples are median values with 

18-months of time lag. 

 
Table 1A: Regression Result – Repossession Actions Entered 

 

 
Repossession Actions 

Entered 

Co-efficient 

(β) 
Std Error t-value   

A.1 –

Aggregate 

Market 

Lag-18Months of Median 

Income Multiples 
-286561 48650.59 -5.89   

Square Lag-18Months of 

Median Income Multiples 
57932.99 9229.364 6.28 

Optimum 

Income Multiple 

Minimum 

Repn. Actions 

Constant 372682.9 63284.75 5.89 2.473211 18320.01 

 
Repossession Actions 

Entered 

Co-efficient 

(β) 
Std Error t-value   

A.2 - First 

Time 

Buyers 

Lag-18Months of Median 

Income Multiples 
-233702 40455.86 -5.78   

Square Lag-18Months of 

Median Income Multiples 
45827.02 7393.329 6.2 

Optimum 

Income Multiple 

Minimum 

Repn. Actions 

Constant 316322.4 54508.15 5.8 2.549823 18373.52 

 
Repossession Actions 

Entered 

Co-efficient 

(β) 
Std Error t-value   

A.3 – 

Home 

Movers 

Lag-18Months of Median 

Income Multiples 
-343863 46478.3 -7.4   

Square Lag-18Months of 

Median Income Multiples 
71086.28 9137.89 7.78 

Optimum 

Income Multiple 

Minimum 

Repn. Actions 

Constant 433139.4 58347.26 7.42 2.418628 17301.71 

                                                 
12

 An alternative approach is the method of differential calculus; here the income multiple obtained by equating the first 

derivative of the estimated regression equation to zero is the optimum. Both methods should produce the same results as 

presented in Tables 1A&B. 
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Table 1B: Regression Result – Enforceable Repossession Orders 

 

 
Repossession Orders 

Made (Enforceable) 

Co-efficient 

(β) 
Std Error t-value   

B.1 –

Aggregate 

Market 

Lag-21Months of Median 

Income Multiples 
-177821 21268.27 -8.36   

Square Lag-21Months of 

Median Income Multiples 
35357.21 4054.076 8.72 

Optimum 

Income Multiple 

Minimum 

Repn. Orders 

Constant 228451.6 27551.68 8.29 2.514637 4873.837 

 
Repossession Actions 

Entered 

Co-efficient 

(β) 
Std Error t-value   

B.2 – First 

Time 

Buyers 

Lag-21Months of Median 

Income Multiples 
-152729 17516.97 -8.72   

Square Lag-21Months of 

Median Income Multiples 
29342.5 3219.942 9.11 

Optimum 

Income Multiple 

Minimum 

Repn. Orders 

Constant 203517 23482.61 8.67 2.602525 4776.193 

 
Repossession Actions 

Entered 

Co-efficient 

(β) 
Std Error t-value   

B.3 – 

Home 

Movers 

Lag-21Months of Median 

Income Multiples 
-191168 20929.75 -9.13   

Square Lag-18Months of 

Median Income Multiples 
39103.36 4130.151 9.43 

Optimum 

Income Multiple 

Minimum 

Repn. Orders 

Constant 238214.4 26190.85 9.1 2.44439 4570.223 

 

Similarly, the income multiple that minimises the number of enforceable repossession orders 

based on the aggregate market is 2.52, with the number of orders being 4,874. The first-time-buyer and 

home mover categories produce the minimum repossession orders of 4,776 and 4,570, when the 21 

months lag of median income multiples are 2.60 and 2.44 respectively. 

 

 

Conclusion 
Income multiple is gaining increasing attention not only from actors in the mortgage industry but from 

the regulatory body and the government. The Chairman of the Financial Services Authority (FSA) 

Lord Turner is debating whether to introduce a cap on the loan-to-value ratios and income multiples for 

mortgage loans as part of regulatory measures. Boulger (2009)
13

 reacted to a cap on income multiples 

in terms of what he described as the danger to the ―democratisation of home ownership‖. Nadin 

(2009)
14

 raises the alarm that limiting income multiples will see off the mortgage broking industry; he 

opined that the plan will only be a reversal of criteria that will see no benefit to anyone nor instill 

confidence. However, there may be some common sense in the move to regulate income multiples; 

Lord Turner‘s proposal can be seen as a response to the fact that the trend in loan to income ratios has 

risen rapidly since 2000, although this reflects the fact that borrowers require rising income multiples 

to be able to purchase a home as house prices are going higher, nevertheless affordability 

consciousness is equally important. 

In the light of the findings of this study, we can now re-visit McLaverty and Yip (1994) which 

shows that an increase in income multiple from 2.5 to 3.5 enables almost three times the proportion of 

households to gain marginal mortgage potential in London; while the proportions are higher in other 

regions where average house prices are lower. The addendum now is that such an increase in the 

income multiple from 2.54 to 3.5 will generate 4.3 times the number of repossession actions that would 

be entered after 18 months of the increase, if all measures are based on the aggregate figures. However, 

if the first time buyers and home movers categories are considered separately, there will be 3.3 and 5.5 

times the number of repossession actions respectively. A similar increase in the median income 

                                                 
13

 Mortgage Strategy 23 March 2009 pp.19 
14

 Mortgage Strategy 30 March 2009 pp.19 
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multiple will cause 8.0, 5.8 and 9.8 times the number of enforceable repossession orders after 21 

months, if measures are based on aggregate, first time buyer, and home movers respectively. 

Mortgage default exposes any borrower to the risk of repossession; however, the initial 

perception of risk and its assessment varies for different segments of borrowers‘ market. Lenders‘ 

responses have been to restrict access to the risky and vulnerable segment by imposing a risk premium 

in the form of costs and loan terms. Thus, a consumer can only exercise his/her choice amongst 

mortgage products that are available to the segment of the market s/he belongs. The result is that 

mortgage loan costs more for borrowers perceived to be in the risky segment. One line of thought is to 

view the additional premium as a means of compensating or motivating lenders for the higher risk they 

undertake (See Deng and Gabriel 2006, and Ben-Shahar 2008). If the gains or premiums actually serve 

as a motivating factor, then it is profitable at least in the short-run for lenders to allocate more funds as 

long as the margins of premium exist. See Getter (2006), and Capozza and Thomson (2006) for a 

critical appraisal. A contrasting perspective is to consider the imposed risk premium (both the costs and 

loan terms) as a mechanism that filters the market or screens potential new entrants, to separate the 

common households‘ ever increasing want for home ownership from those who are relatively more 

able to afford the mortgage. If this is the case, the expectation is that the gap between the risks of 

mortgage repossession across market segments would close up at the end of the process. 

A regulatory restriction on income multiples raises the fear that it could result in first-time-

buyers being excluded from entering the market. But given existing market practice, empirical analysis 

based on the market data revealed in this study, paradoxically contradicts the common a priori 

speculation amongst actors in the mortgage industry. The analysis did not show that first time buyers 

are at higher risk of repossession on the basis of their income multiples of mortgage loans. This is not a 

generalisation that first time buyers are less risky, but if they are not equally risky generally on loan 

levels relative to other borrowers, the incremental risk could probably be traced to factors other than 

income multiples – e.g. employment status; household composition, type and size; loan characteristics; 

regional factors; etc. 

 

 

References 
[1] Avery, R. B., Bostic, R., Calem, P., and Canner, G. (1996) ―Credit risk, credit scoring and 

the performance of home mortgage‖ Federal Reserve Bulletin Vol.82 pp.621-648 

[2] Bahmani-Oskooee, M., and Brooks, T. J. (2003). ‖A new criteria for selecting the optimum 

lags in Johansen‘s cointegration technique‖ Applied Economics vol.35: pp.875-880 

[3] Ben-Shahar, D. (2008). "Default, Credit Scoring, and Loan-to-Value: A Theoretical Analysis 

of Competitive and Non-Competitive Mortgage Markets." Journal of Real Estate Research 

vol.30(2): pp.161-190. 

[4] Berthoud, R. and Kempson, E. (1992) Credit and debt: The PSI report, Policy Studies 

Institute, London 

[5] Brookes, M., Dicks, M., and Pradham, M. (1994) ―An empirical model of mortgae arrears 

and repossessions‖ Economic Modelling Vol. 11, No.2 pp.134-144 

[6] Capozza, D. and Thomson, T. (2006). "Subprime Transitions: Lingering or Malingering in 

Default?" Journal of Real Estate Finance & Economics vol.33(3): pp.241-258. 

[7] Council of Mortgage Lenders, CML (2008), Industry guidance on arrears and repossessions 

to help lenders comply with MCOB 13 and TCF Principles, CML London October 2008 

[8] Council of Mortgage Lenders, CML (2009), Mortgage Remedies (Possession and Sales) 

Review: Response by the Council of Mortgage Lenders to the Ministry of Justice‘s Initial 

Review, 14 January 2009, CML, London. 

[9] Council of Mortgage Lenders (2009), CML Release of 12 November 2009 online at 

http://www.cml.org.uk/cml/media/press/2456 (accessed on 08 February 2010) 



International Research Journal of Finance and Economics - Issue 107 (2013) 110 

[10] Deng, Y. and Gabriel, S. (2006). "Risk-Based Pricing and the Enhancement of Mortgage 

Credit Availability among Underserved and Higher Credit-Risk Populations." Journal of 

Money, Credit & Banking vol.38(6): pp.1431-1460 

[11] Doling, J., Horsewood, N., and Neuteboom, P. (2007) ―Why do European home owners 

experience loan repayment difficulties? Some preliminary results of combining macro and 

micro approaches‖ European Journal of Housing Policy Vol.7 No.2 pp.193-209 
[12] Ford, J. Burrows, R. And Nettleton, S. (2001), Home Ownership in a Risky Society, The Policy Press, 

Bristol. 

[13] Getter, D. E. (2006). "Consumer Credit Risk and Pricing."Journal of Consumer Affairs vol.40(1): 

pp.41-63. 

[14] Girouard, N. Kennedy, M. And Andre, C. (2007) ―Has the rise in debts made households more 

vulnerable? Economics Department Working Paper No.535, OECD Paris 

[15] Kempson, E., McKay, S. and Willitts, M. (2004) ‗Characteristics of Families in debts and the 

nature of indebtedness‘ Department of Work and Pensions Research Report No.211 Corporate 

Documents Services, Leeds 

[16] LaCourt-Little, M., and Melpezzi, S. (2003) ―Appraisal quality and residential mortgage 

defaults: Evidence from Alaska‖ Journal of Real Estate Finance and Economics Vol.27, No. 2 

pp. 211-233 

[17] Littlewood, J. (1986) ―Is home ownership for rentals?‖ in Booth, P. and Crook, T. (Eds.) Low 

Cost Home Ownership, Gower, Aldershot. 

[18] Mclaverty, P. and Yip, N. M. (1994) ―Income Multiples and Mortgage Potential‖ Urban 

Studies Vol.31(8): pp.1367-1376 

[19] Ministry of Justice, MoJ (2009), Mortgage Lending: Comparison of Published data sources on 

mortgage possessions and mortgage arrears, Ministry of Justice Technical Note, January 2009 
[20] Mortgage Strategy, various editions 2006-2009. 

[21] Munro, M., Ford, J., Leishman, C. and Karley, K. (2005) ‗Lending to high risk borrowers: 

Sub-Prime credit and sustainable home ownership‘ Joseph Rowntree Foundation York (2005) 

[22] Quercia, R. G., and Stegman, M. A. (1992) ―Residential mortgage default: A review of the 

literature‖ Journal of Housing Research Vol.3 No.2 pp.341-379 

[23] Scanlon, K., Lunde, J., and Whitehead, C. (2008) ―Mortgage product innovation in advanced 

economies: More choice, more risk‖ European journal of Housing Policy Vol.8 (2): pp.109-

131 

[24] Vandell, K. D. (1993) ―Handing over the keys: A perspective on mortgage default research‖ 

Journal of the American Real Estate and Urban Economics Association Vol.21, No.3 pp.211-

246 

[25] Whitley, J., Windram, R. and Cox, P. (2004), ‗An empirical model of household arrears‘ 

Bank of England Working Paper No 214, Bank of England 

[26] Yang, C. Everitt, J. H. and Bradford, J. M. (2002) ―Optimum Time Lag Determination for 

Yield Monitoring With Remotely Sensed Imagery‖ Transactions of the ASAE Vol.45 (6): 

pp.1737-1745 

 

 



111 International Research Journal of Finance and Economics - Issue 107 (2013) 

Appendix: Regression Results using STATA 
 
i. Number of Repossession Orders (Enforceable) and 21-months Lag of Income Multiple (Aggregate) 

 
. regress ordersenforceable l_21mts_aggregate sqL21MTS_Aggregate 

Source SS df MS Number of obs = 62 

    F(2, 59) = 89.49 

Model 419736694 2 209868347 Prob > F = 0.0000 

Residual 138366183 59 2345189.54 R-squared = 0.7521 

    Adj R-squared = 0.7437 

Total 558102877 61 9149227.49 Root MSE = 1531.4 

ordersenfo~e Coef. Std. Err. t P>|t| [95% Conf. Interval] 

l_21mts_ag~e -177821.1 21268.27 -8.36 0.000 -220378.8 -135263.4 

sqL21MTS_A~e 35357.21 4054.076 8.72 0.000 27245.03 43469.4 

_cons 228451.6 27551.68 8.29 0.000 173320.8 283582.4 

 
ii. Number of Repossession Actions and 18-months Lag of Income Multiple (Home Movers) 

 
. regress repactent l_18mts_hm sqL18MTS_HM 

Source SS df MS Number of obs = 62 

    F(2, 59) = 84.12 

Model 2.2177e+09 2 1.1088e+09 Prob > F = 0.0000 

Residual 777690948 59 13181202.5 R-squared = 0.7404 

    Adj R-squared = 0.7316 

Total 2.9954e+09 61 49104649.8 Root MSE = 3630.6 

repactent Coef. Std. Err. t P>|t| [95% Conf.Interval] 

l_18mts_hm -343862.5 46478.3 -7.40 0.000 -436865.4 -250859.7 

sqL18MTS_HM 71086.28 9137.89 7.78 0.000 52801.41 89371.16 

_cons 433139.4 58347.26 7.42 0.000 316386.8 549892 

 
iii. Number of Repossession Actions and 18-months Lag of Income Multiple (First Time Buyers) 

 
. regress repactent l_18mts_ftb sqL18MTSFTB 

Source SS df MS Number of obs = 62 

    F(2, 59) = 78.11 

Model 2.1742e+09 2 1.0871e+09 Prob > F = 0.0000 

Residual 821167435 59 13918092.1 R-squared = 0.7259 

    Adj R-squared = 0.7166 

Total 2.9954e+09 61 49104649.8 Root MSE = 3730.7 

repactent Coef. Std. Err. t P>|t| [95% Conf.Interval] 

l_18mts_ftb -233701.6 40455.86 -5.78 0.000 -314653.6 -152749.6 

sqL18MTSFTB 45827.02 7393.329 6.20 0.000 31033.01 60621.04 

_cons 316322.4 54508.15 5.80 0.000 207251.9 425393 

 
iv. Number of Repossession Actions and 18-months Lag of Income Multiple (Aggregate) 

 
. regress  repactent  l_18mts_aggregate sqL18MTS_Aggregate 

Source SS df MS Number of obs = 62 

    F(2, 59) = 76.12 

Model 2.1588e+09 2 1.0794e+09 Prob > F = 0.0000 

Residual 836611979 59 14179864.1 R-squared = 0.7207 

    Adj R-squared = 0.7112 

Total 2.9954e+09 61 49104649.8 Root MSE = 3765.6 

repactent Coef. Std. Err. t P>|t| [95% Conf.Interval] 

l_18mts_ag~e -286561 48650.59 -5.89 0.000 -383910.6 -189211.4 

sqL18MTS_A~e 57932.99 9229.364 6.28 0.000 39465.07 76400.9 

_cons 372682.9 63284.75 5.89 0.000 246050.4 499315.4 
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v. Number of Repossession Orders (Enforceable) and 21-months Lag of Income Multiple (First Time Buyers) 

 
. regress ordersenforceable l_21mts_ftb sqL21MTSFTB 

Source SS df MS Number of obs = 62 

    F(2, 59) = 96.20 

Model 427122400 2 213561200 Prob > F = 0.0000 

Residual 130980477 59 2220008.08 R-squared = 0.7653 

    Adj R-squared = 0.7574 

Total 558102877 61 9149227.49 Root MSE = 1490 

ordersenfo~e Coef. Std. Err. t P>|t| [95% Conf.Interval] 

l_21mts_ftb -152729.2 17516.97 -8.72 0.000 -187780.6 -117677.9 

sqL21MTSFTB 29342.5 3219.942 9.11 0.000 22899.41 35785.59 

_cons 203517 23482.61 8.67 0.000 156528.4 250505.6 

 
vi. Number of Repossession Orders (Enforceable) and 21-months Lag of Income Multiple (Home Movers) 

 
. regress ordersenforceable l_21mts_hm sqL21MTS_HM 

Source SS df MS Number of obs = 62 

    F(2, 59) = 87.77 

Model 417711249 2 208855625 Prob > F = 0.0000 

Residual 140391628 59 2379519.12 R-squared = 0.7484 

    Adj R-squared = 0.7399 

Total 558102877 61 9149227.49 Root MSE = 1542.6 

ordersenfo~e Coef. Std. Err. t P>|t| [95% Conf.Interval] 

l_21mts_hm -191167.7 20929.75 -9.13 0.000 -233048 -149287.3 

sqL21MTS_HM 39103.36 4130.151 9.47 0.000 30838.95 47367.77 

_cons 238214.4 26190.85 9.10 0.000 185806.7 290622.2 
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Abstract 

 

―All human toil is for the mouth, yet the appetite is not satisfied‖ -Bible 

This is true in agriculture in too. Our politician shout , preach from platforms that 

farmers are the back bone of the country‘s economy,but in reality the backbone lies 

fractured and our politicians are just not bothered our farmers problem. Agriculture in India 

is often attributed as gambling with Monsoon because of its almost exclusive dependency 

on Monsoons. The failure of these monsoons leading to series of droughts, lack of better 

prices, exploitation by Middlemen have been leading to series of suicides committed by 

farmers across India. In the 1990s India woke up to a spate of farmers suicides. The first 

state where suicides were reported was Maharashtra. Soon newspapers began to report 

similar occurrences from Andhra Pradesh, Vidharba.This paper discuses the trend of 

formers suicide in India thereby create the awareness to change the policy and production 

trend in agriculture in India. 

 

 

Keywords: Suicides, Exploitation, Epidemic, Price Crash in one year, Failure of Rainfall, 

Agrarian Crisis 

 

Introduction 
―All human toil is for the mouth, yet the appetite is not satisfied‖ -Bible 

India is an Agrarian country with around 50 percent of its people directly or indirectly depends 

upon Agriculture. Agriculture in India is often attributed as gambling with Monsoon because of its 

almost exclusive dependency on Monsoons. The failure of these monsoons leading to series of 

droughts, lack of better prices, exploitation by Middlemen have been leading to series of suicides 

committed by farmers across India. This is true in agriculture too in India. Our politician shout, preach 

from platforms that farmers are the back bone of the country‘s economy, but in reality the backbone 

lies fractured and our politicians are just not bothered our farmers problem. 

 

 

History 
In the 1990s India woke up to a spate of farmers suicides. One of the major reporters of these suicides 

was the Rural Affairs Editor of The Hindu, P.Sainath.The first state where suicides were reported was 

Maharashtra. Soon newspapers began to report similar occurrences from Andhra Pradesh. In the 

beginning it was believed that most of the suicides were happening among the cotton 

grovers,especially those from Vidarbha.A look at the figures given out by the State Crime Records 

Bureau, however, was efficient to indicate that it was not just the cotton farmer but farmers as a 

professional category was suffering, irrespective of their holding size.Moreover,it was not just the 

farmers from Vidarbha but all over Maharashtra who showed a significantly high suicide rate.The 

government appointed a number of inquiries to look into the causes of farmers suicide and farm related 

distress in general. Subsequently Prime Minister Manmohan Singh visited Vidarbha and promised a 

package of Rs.110 billion (about $2.4billion) to be spent by the government in Vidarbha. The families 

of farmers who had committed suicide were also offered an ex gratia grant to the tune of 

Rs.100,000(about $2,000)by the government.This figure kept on varying, depending on how much 

criticism the government was facing from the media and the opposition parties for being uncaring 

towards the farmers‘ plight. Such a high figure was ironic considering that the net average income of a 

family of farmers in this region was approximately Rs.2700 (about $60) per acre per annum.The 

economic plight of the farmer might be illustrated with the fact that a farmer having as much as 15 

acres (61,000m
2
) of land , and hence considered a well –off farmer, had an income of just a little more 

than what he would have earned were he to merely get the legal minimum wages for all of the 365days 

of the year . Little wonder that despite government efforts at pumping in more money into the suicide 
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belt .The suicide epidemic among farmers remained unabated through 2009 -10. The problem of the 

farmers were quite comprehensive .There was little credit available. What was available very costly 

.There was no advice on how best to conduct agriculture operations. Income through farming was not 

enough to meet even the minimum needs of farming family. Support system like the free health 

facilities from the government were virtually non-existent. Traditionally support system in the villages 

in the India had been provided by the government. However, due to the variety of reasons the 

government have either withdrawn itself from its supportive role or plain simple miss governance had 

allowed facilities in the villages to wither away. 

MANGNITUDE AND TREND IN FARMER‘S SUICIDES IN INDIA, 1997-2010 

 

 

Numbers and Trends in Farm Suicides in India 
In the thirteen year period between 1997 and 2010 as many as I, 76304 farmers were committed 

suicide in India. If we consider the 12 year period from 1995 to 2006 the figure is close to 200000. The 

exact figure (190753) would be an under estimation since a couple of major states like Tamil Nadu & 

Rajasthan and a number of smaller state like Pondicherry did not report any farmer‘s suicide for one or 

the other- or both- of these two years. Thus, going by the official data, on average nearly 16000 

farmers committed suicide every year over the last decay or so. It is also clear from the table that every 

seventh suicide in the country was farm suicide. 

We would believe that even this number, shocking as it is, is in fact an under estimation of the 

actual number of farm suicide in the country during the period. These data published by the national 

crime records bureau, as we have noted above, are put together from the police record from different 

states. Our experience during our field visits in Andre Pradesh as a member of the farmer‘s 

commission set by the state government in 2004 was that the police often adopted a rather strict and 

stringent definition of a farmer in identifying a farm suicide. The title to land was taken as the criterion 

for identifying the farmer and this often left out a genuine farmer from the count. For example, a tenant 

farmer who leased in land and since did not have a title to the land could b denied the status of a 

farmer; so also a farmer if the title was in his father‘s name. 

 
Table 1: Number of farmers‘ suicide and all suicides in India , 1997 – 2010 year 

 
Number of Farmers' Suicides and 

all suicides in India, 1997-2010 

Year 

Farmers' Suicide All Suicide 

Number 
As a percentage 

of all suicides 
Number 

Suicide rate (per 

1,00,000 population) 

1997 13622(100) 14.2 95829 (100) 10 

1998 16015 (118) 15.3 104713 (109) 10.8 

1999 16082 (118) 14.5 110587 (115) 11.2 

2000 16603 (122) 15.3 108593 (113) 10.6 

2001 16415 (1210 15.1 108506 (113) 10.6 

2002 17971 (132) 16.3 110417 (115) 10.5 

2003 17164 (126) 15.5 110851 (116) 10.4 

2004 18241 (134) 16 113697 (119) 10.5 

2005 17131 (126) 15 113914 (119) 10.3 

2006 17060 (125) 14.4 118112 (123) 10.5 

2007 17220 (126) 14.7 119112 (124) 10.4 

2008 17220 (126) 14.7 122112 (126) 10.4 

2009 17368 (126) 14.7 124112 (129) 10.4 

2010 17320 (126) 14.7 125112 (131) 10.4 

Total Number of Suicides in the 

period 1997-2006 
235484 15.2 1585667  

Annual compound growth Rate (in 

percent) between 1997-2006 
2.6 --- 2.7  

Note: Figures in brackets give indices with 1997 as the base. 

Source: Various issues of accident Deaths and Suicides in India (ADSI). National crime records bureau (NCRB), Ministry 

of Home Affairs, Government of India. 
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It is also clear from the table that the number of farm suicides has kept up a more or steady 

increase over this period in the country. The year 1998 in fact show a sharp increase in the number of 

farm suicides – an 18percnet jump from the previous year; and the number remained more or less 

steady at around 16,000 suicides per year over the next three years up to 2001. The year 2002 once 

again saw a sharp increase and close to a ten percent increase compared to 2001 – and the number has 

more or less remained steady at around 17000 to 18000 per year in the period after that. The average 

no of farm suicides per year in the five year period 2002to 2006,at 17513 is substantially higher the 

average (of 15747 per year) for the previous five year period. Farms subsides have increased at annual 

compound growth rate of around 2.5 percent per annum over the period 1997-2010; this rate only 

marginally higher than the rate which the general suicide have increased in this period. But as well 

shall we shall we see later, there are in certain regions in the country where farm suicides are largely 

concentrated – and the where the problem has seen a very sharp increase over this period with the farm 

suicide increasing at much faster rate, in comparison, both with farm suicides in the counter and 

general suicides in these regions. 

 

 

Distribution by Age of Farmers Suicides in India, 2011 Category 
We may also note that apart from age distribution there are also other proximate factors which have a 

bearing on the comparison of farm suicide rates with the general suicide rates. And one such important 

factor is the rural-urban distribution of the two groups: while farmers would be overwhelmingly – 

almost by definition – rural residents, close 30 percent of the general population would reside in urban 

areas. Unfortunately the NCRB data do not give rural-urban distribution of suicides, and hence no such 

comparisons are possible, now it is generally observed that rural suicides rates are lower than the urban 

suicide rates and hence the error introduced in the comparing farm suicides rates with general suicide 

rates for the country as a whole would be exactly of the opposite nature then the error introduced by the 

11 absence of age standardization in the comparison. The coupled with the fact that farm suicide rates 

estimated for the year 2011-are likely to be underestimates- either for that year itself or for a year, 

say,,2011-for reasons that we had elaborated above should conform, in our view, the rather distressing 

claim that farm suicide rates are significantly higher today then the general suicide rates. 

 
Table 2: Distribution by Age of Farmers‘ Suicides in India, 2011 Category 

 
Distribution by 

Age of Farmers 

Suicides in 

India, 2001 

Category 

Male Female 

Number of Suicides in different age groups Number of Suicides in different age groups 

Upto 14 

Years 

15-29 

years 

30-44 

years 

45-59 

years 

60+ 

years 
Total 

Upto 14 

Years 

15-29 

years 

30-44 

years 

45-59 

years 

60+ 

years 
Total 

Farmers 
88 3830 5119 3414 1378 13829 80 1028 889 451 138 2586 

(0.6) (27.7) (37) (24.7) (10) (100) (3.1) (39.8) (34.4) (17.4) (5.4) (100) 

Others 
1410 16151 18384 11994 4546 52485 1429 17901 12056 5720 2500 39606 

(2.7) (30.8) (35.0) (22.9) (8.7) (100.0) (3.6) (45.2) (30.4) (14.4) (6.3) (100.0) 

All 
1498 19981 23503 15408 5924 66314 1509 18929 12945 6171 2638 42192 

2.3 (30.1) (35.4) (23.2) (8.9) (100.0) (3.6) (44.9) (30.7) (14.6) (6.3) (100.0) 

Farmers' suicides 

as a percent of all 

suicides 

5.9 19.2 21.8 22.2 23.3 20.9 5.3 5.4 6.9 7.3 5.2 6.1 

Note: Figures in bracket give row percentage 

Sources: ADSI, NCRB, GOI, 2001. 

 

In sum four significant facts emerge from our discussions so far on farm suicides in the country 

as a whole: 

1. A large number of farmers- close to 17,000 per year-commit suicide today in the country; a 

number we believe is unacceptably large. 

2. The rate of suicide among farmers is also likely to be very high in comparison with the rate 

for the general population; 
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3. An overwhelming proportion (nearly 85 percent) of farm suicides are by male farmers; and the 

number of farm suicides by young farmers, accounting for nearly 30 percent of the total, is not 

small; and 

4. The trends in both the number of suicides and the rate of suicides are distressing: while the 

number seems to jump to a higher level in certain years- as in 1998 and 2002- in the subsequent 

years after these sharp jumps, there is no reverting back to older numbers; they in fact seem to 

stabilize at this higher level till the next jump occurs. As for the farm suicide rates, there is 

reason to believe that they are increasing over time, at least from the year 2011 onwards; the 

contrast in this regard with general suicide rates which have remained more or less stable is 

noteworthy. 

 

 

Factors Underlying Farmer’s Suicides 
As with any suicide, mono-causal explanations for farmers‘ suicides would be totally inadequate. And 

they cannot be explained purely in terms of behavioural patterns and personal, psychological 

motivations; they have to seen as social phenomena and one has to unearth the underlying social 

causes. It is worth emphasizing this simple point because there have been attempts at late, especially by 

state functionaries- particularly in the most affected states like Maharashtra- to delink farm suicides 

from the agrarian crisis. The claim often made is that a number of farm suicides are not attributable to 

agrarian crisis and are due to factors like unsustainable life styles of farmers, alcoholism, large 

expenses on marriages, or due to some incurable diseases etc. And these 

Types of explanations, we believe, are seriously flawed, since they do not view suicides as a 

social phenomenon. 

Secondly, so long as those conditions which result in high levels of vulnerability exist and are 

not addressed – as in the farm suicide zone in the heartland of the country – any dip in the number of 

farm suicides in a year or two cannot be seen a decisive break from its increasing trend. Any major 

external impulse – like say, a price crash in one year, a failure of rainfall in another etc, - may again 

precipitate a crisis. 

Thirdly, just as mono – casual explanation of farm suicides are totally inadequate, so would 

sporadic, disjoined, single –point policy intervention to deal with the problem are. We do not want to 

dismiss the role of ‗package measures‘ – like a combination of dept relief, remunerative prices, 

employment guarantee measures etc – which, by providing a degree of relief and hope to farmers can 

bring down the number of suicides at least in the short term- something which seems to have happened 

in kerala in the year or so. But these measures by themselves are not substitutes for a comprehensive 

policy intervention to deal the pre- existing vulnerability on the one hand and the acute agrarian crisis 

on the other. 

Such basis changes in state police rarely come without pressures created by mass movements of 

the deprived section of the population. India has had an enviable tradition of farmer‘s movements, with 

large scale farmer‘s mobilization taking place even as late as the 1980s. But today such movement 

seems to have dried up: large numbers of farmers seem to be taking their lives rather than taking to the 

streets. And suicide is a cry of desperation rather than a form of social protest. It is this aspects of the 

situation which is as the epidemic of farm suicides that we witness today. The reasons for this are not 

know; and understanding it as important as understanding the reasons for the epidemic of farm suicides 

in the country. 

 

 

Responses to Farmers Suicides 
Vidarbha was in the media for a spate of farmers suicides in recent years ostensibly because of the 

falling minimum support price for cotton. The problem is complex and root causes include lopsided 

policies of the World Trade Organization and developed nation‘s subsides to their cotton farmers 

which make Vidarbha‘s cotton uncompetitive in world markets. Consequently vidarbha is plagued by 
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high rates of school drop outs, penniless windows left in the wake of suicides, loan sharks and 

exploitation of the vulnerable groups. 

The Indian government had promised to increase the minimum rate for cotton by approximately 

Rs 100 ($2) but reneged on its promise by reducing the Minimum Support Price further. This resulted 

in more suicides as farmers were ashamed to default on debt payments to loan sharks. "In 2006, 1,044 

suicides were reported in Vidarbha alone- that's one suicide every eight hours." In April 2007 a 

development consulting group named Green Earth Social Development Consulting produced a report 

after doing an audit of the state and central government relief packages in Vidarbha. The report's 

conclusions were: 

 Farmers‘ demands were not taken into account while preparing the relief package. Neither 

were civil society organizations, local government bodies, panchayats etc. consulted. 

 The relief packages were mostly amalgamations of existing schemes. Apart from the 

farmer helpline and the direct financial assistance, there was scarcely anything new being 

offered. Pumping extra funds into additional schemes shows that no new idea was applied 

to solve a situation where existing measures had obviously failed. 

 The farmer helpline did not give any substantial help to a farmers expect in Karnataka. 

 The basis for selection of beneficiaries under the assistance scheme was not well-defined. 

Also, type of assistance to be given led to problems like a farmer needing a pair of 

bullocks getting a pump set and vice versa (or a farmer who has no access to water sources 

being given pump sets) 

 Awareness regarding package was also fairly low. 

The report concluded quite alarmingly that the loan burden of the farmers would double in 

2010. To attract attention a variety of catch phrases were coined such as 'SEZ' or (farmers) 'Special 

Elimination Zone' states. 

 

 

Multiple Cropping Systems 
Multiple cropping systems are ideal for formers as it is an effective method of avoiding risk of loss for 

the formers. In case one crop falls, the farmers need not worry but can easily tide over financial crunch 

through income from other crops. MCS is favored one for drop water irrigating system it required less 

water but Indian farmers are newly one for this kind of system. Agricultural sector is required huge 

investment hence the government will launch another special plan for to improve new technology to 

increase the productivity of agricultural sector in India. 

 

 

Summary and Concluding Remarks 
K.Nagaraj, author of the biggest study on Indian farm suicides, says, ―That these numbers are rising 

even as the farmer population shrinks, confirms the agrarian crisis is still burning. The Indian crops are 

mainly grown organically as chemical farming proved to failure of it. Hence the repayable capacity of 

farmers is questioned. Even today our agriculture production is around 200 to 250 million tones, which 

are not enough to our size of population and which cause for food inflation, that has been in double 

digits in last two years. This trend will continue in India. It will face mall nutrition problem among 

children and women and large number of starvation death in future. Hence this is the right time the 

government implement new plan on agriculture sector which will sustainably developed the 

agricultural sector thereby we can improve the repaying capacity of the farmer and avoided the 

farmers‘ suicide. Unless India no longer lives in villages; it lives in cities and cramped town. And the 

government‘s campaign on ‗rural India shining‘ is just eyewash. 
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Abstract 

 

Consumers‘ buying decision is generally based on country of origin with regard to 

purchasing of foreign or domestic products or services .Consumer ethnocentrism plays a 

vital role in consumer purchase decision making process. Main aim of this study is to 

ascertain the college students‘ opinion pertaining to various aspects of ethnocentrism. With 

some modifications CETSCALE propounded by Shimp and Sharma (1987) was utilized for 

this study. 301 college students from various branches of studies were included for this 

study. In order to test the model and hypothesis, Structural Equation Modeling was used. 

The findings of the research showed Consumer ethnocentrism scale had high reliability and 

college students gave their most favourable opinion for the statement “In order to keep 

India as a vibrant country always buy products made in India” in the CETSCALE. 

 

 

Keywords: Ethnocentrism, CETSCALE, Consumer behaviour, Structural equation 

modeling (SEM), Confirmatory factor analysis. 

 

1.  Introduction 
Tendency of a consumer to accept or reject products made in other countries is known as consumer 

ethnocentrism. In order to differentiate consumer segments from the perspective of whether they are 

willing to buy or not to buy products made in other countries, researchers propounded and tested the 

consumer ethnocentrism scale known as CETSCALE. According to Schiffman and Kanuk (2000) 

ethnocentric consumers feel that buying products made in other countries other than from their own 

country will affect the economy of their country. In the globalized environment, buyers in India can get 

foreign goods from other countries in their own soil. It is imperative to understand the opinion of the 

consumers from India about buying of goods which are made in other countries. This will be definitely 

useful for the manufacturer and marketers of India to know about the nature of competition from 

imported products. This research deals with the understanding of college students‘ perspective about 

ethnocentrism. 301 college students from various streams like commerce, management studies and 
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engineering were included for this study. The CETSCALE developed by Shimp and Sharma (1987) 

with some modifications required for Indian environment was used to elicit responses from the college 

students. In order to analyze the data, Structural Equation Modeling (SEM) technique was used. All the 

measures used in Structural equation modeling fit the suggested values representing a good fit for the 

collected data. College students gave the maximum emphasis for the statement “In order to keep India 

as a vibrant country always buy products made in India” and minimum importance for the statement 

“Only products which are not available in India can be imported”, in the CETSCALE. 

 

Significance of the Study 

In the globalized environment, manufacturers and marketers in India have to understand the mindset of 

the customers because they have to face stringent competition from local players and as well as from 

multinational giant. Marketers in India who are targeting college students for their products have to 

understand whether college students give importance to ethnocentrism or not, during the time of 

making their purchasing decisions. This study will be useful for the Indian marketers to understand the 

importance given by the college students for the products which are made in other countries. 

 

 

2.  Literature Review 
Sumner introduced ethnocentrism in 1906 and consumer ethnocentrism was derived from 

this.According to Shankarmahesh (2006) for international trade, Consumer ethnocentrism is one of the 

most powerful intangible barriers. According to Shimp and Sharma (1987), consumer ethnocentrism 

means perspective of the consumers about the suitability and ethics of buying goods which are made in 

other countries. According to Suh and Kwon (2002), global consumers evaluate products from the 

perspective of quality, price and also country of origin. According to Johansson et al., (1985) 

consumers depend upon the country of origin as an indicator to evaluate the quality of the product 

when they are not well-known with the product. According to Naveed Iqbal Chaudhry et al (2011), 

consumer ethnocentrism has negative relation with cultural aspects and positive relation with 

patriotism and consumers who have trust in collectivism are more inclined to be ethnocentric. 

According to Irena Vida et al., (2008), patriotism and nativity factor are the important forecaster of 

consumer ethnocentrism and based upon the country from where the consumers are hailing affects the 

ethnocentrism and their choices for the products and brands from their country. 

Shimp and Sharma (1987) found that, based upon the CETSCALE scores, consumers in U.S. 

had loathing towards imported goods and preference for goods made in U.S. Like other social sciences 

research, marketing is not giving enough importance to ethnicity into research, Burton (2002). 

Perceptions of service quality are influenced by ethnocentrism (Pecotich et al 1996). According to 

Abdul Razak Kamaruddin et al (2002), in developing countries consumers give importance to 

ethnocentrism and their attitudes and liking toward foreign products in relation to domestic products 

since markets in the developed countries are flooded with imported products like electronic goods, 

cellular phones, cars, apparels and domestic appliances. Kojo Saffu and John Hugh Walker (2005) 

opined that Russians (with a CETSCALE mean of 53,454) were more ethnocentric than Canadians 

(CETSCALE mean of 48.611). Vivek et al., (2011) suggested that the construct of ethnocentrism is 

losing relevance in the light of dispersing country of origin cues in products; it is still relevant in the 

context of services. According to Vivek et al., (2011) irrespective of global travel experience, we 

expect ethnocentric tendencies of people to influence their behaviors and choices in certain ways. 

According to Vivek et al., (2011),ethnocentrics are more selective in showing group cohesion, 

rather group bias, because their feelings of cohesion are limited to groups of their own ethnicity. Vivek 

et al., (2011) suggested that, inclusion of front line personnel and service providers from different 

ethnicites might help increase presence in an ethnic market segment. According to Anupam Bawa 

(2004) the notion of consumer ethnocentrism in India has more gradations, whereas it is uni-

dimensional in other countries. According to Granzin KL and Olsen JE (1998), economic or moral 
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beliefs and belief about their own country produces good product are the reasons for ethnocentric 

consumers to prefer domestic goods. According to Anupam Bawa (2004), the CETSCALE deals with 

how consumers are ethnocentric and doesn‘t deal whether they are ethnocentric or not. CETSCALE is 

associated with domestic economy, job loss, nationalism and availability of product, Lindquist et al. 

(2001). According to Li et al., (2007) consumer ethnocentrism may vary like higher for high 

involvement products and lower for low involvement products. Understanding the attitudes of the 

consumers to foreign and domestic products is important for the marketers to have successful venture 

(Durvasula et. al., 1997). Singh (2004) opined that ethnocentric consumers have a propensity to favour 

local products because they think that purchasing foreign products is against patriotism. Consumers 

who have high levels of consumer ethnocentrism have favourable attitude towards products from 

culturally similar countries, Watson and Wright (2000). According to Klein and Ettenson, (1999), 

females from lower economic status are highly ethnocentric, patriotic, have concern about their 

financial aspects and country‘s economy. 

 

 

3.  Objectives of the Study 
 To ascertain the effectiveness of CETSCALE in order to know about college students‘ 

opinion about ethnocentrism. 

 To ascertain the college students‘ opinion about the various aspects pertaining to Consumer 

Ethnocentrism scale. 

 To evaluate whether all the measures fit the recommended value indicating good fit of 

collected data to the structural model 

 

 

4.  Methodology 
Data Collection and Sample 

Consumer Ethnocentrism scale-CETSCALE (17 items) developed by Shimp and Sharma(1987) was 

adopted with some modifications for data collection . In order to enhance the sensitivity of the measure 

a five-point scale (Strongly agree-5 and strongly disagree-1) was used in preference to a seven-point 

scale. In this study, structured questionnaire was used to elicit responses from the college students. 

College students‘ opinion about the various aspects pertaining to ethnocentrism with the help of 

Consumer ethnocentrism scale (Shimp and Sharma 1987) with some modifications was utilized for 

primary data collection. Data were collected from 301 college students from various branches like 

commerce, engineering and management in Tamilnadu, India. 

 

Data Analysis 

Software package SPSS and AMOS 16 (Analysis of Moment structure) were used to analyze the 

collected data. To assess the consumer ethnocentrism reliability analysis, exploratory factor analysis, 

and confirmatory factor analysis were utilized. Structural equation modeling (SEM) was used for data 

analysis. 

 

 

Results and Discussion 
Profile of the Respondents 

College students‘ demographic profile is given in Table 1. As per the Table 1, out of 301 college 

students, 47.5% were boys and 52.5% were girls. 29.6% of commerce students, 32.9% of engineering 

students and 37.5% of management studies students were included for this study. With regard to place 

of residence 55.5% of the students were from urban area, 30.9% of the students from semi urban area 

and 13.6% of the students from rural area. 
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Table 1: Demographic profile of the College students (n=300) 

 
S.NO. Characteristics Categories Number of respondents Percentage (%) 

1 Gender 
Male 143 47.5 

Female 158 52.5 

2 Educational Qualification 

B.Com., 89 29.6 

B.Tech., 99 32.9 

M.BA. 113 37.5 

3 Residence 

Rural 41 13.6 

Urban 167 55.5 

Semi Urban 93 30.9 

 

Construct Reliability and Validity Analysis for Consumer Ethnocentric Scale 

According to Joseph A. Gliem, Rosemary R. Gliem (2003) Cronbach‘s alpha coefficient for reliability 

and consistency has to be calculated when we use Likert- types scales in research. Table 2 shows the 

overall reliability analysis for the Consumer ethnocentrism scale. As per the table 2, Cronbach‘s alpha 

value for all the 17 items of the Consumer ethnocentrism scale is .850. This value is more than the 

suggested value 0.7 (George and Mallery, 2003, p.231). This shows the reliability of the Consumer 

ethnocentrism scale. Table 3 shows the mean, standard deviation and corrected item-total correlation of 

the items of Consumer ethnocentrism scale. 

 
Table 2: ReliabilityStatistics 

 
Cronbach's Alpha N of Items 

.850 17 

 

Exploratory Factor Analysis 

KMO value of higher than 0.7 is preferable. A KMO measure of 0.7-0.8 is adequate, Marcus 

J.Schmidt, Svend Hollensen (2006). As per table 4, it is.878.Based on the value of Chi-Square χ
2
 (136) 

=1304.364, p<0.001, it can be inferred that Barlett‘s Test of Sphericity is significant . The correlations 

between the variable and factor, with possible values range from -1 to +1 are shown as the rotated 

factor loadings in Table 5. According to Ajay S.Gaur et al., (2006), in order to get a good factor 

solution, in the rotated factor matrix, load value for a variable should be high on one factor and low on 

the remaining factors. As per the table 5 it can be inferred that out of 17 items of consumer 

ethnocentrism scale, 13 items are having more than 0.50 factor loadings. 

 

Structural Equation Modeling (SEM) –Model Fit Assessment 

SEM was utilized to analyze the suitability of the model based upon the collected samples. 

Questionnaire‘s reliability and validity were tested by means of analyzing measurement model as 

suggested by Anderson and Gerbing (1988), and structural model was analyzed with the help of 

AMOS version 16. Verification of the Compatibility of the model used and assessment of the causal 

relationship between variables (Peter Dobbin 2011) can be done with the help of Structural Equation 

Model (SEM). Whether the collected data fit a theoretical mode or not can be evaluated by Structural 

Equation modeling. For the purpose of assessing the model importance was given to Chi-

square/degrees of freedom (χ2/df). Table 6 shows the values of CFI, GFI, AGFI, NFI, TLI, IFI, and 

RMSEA. 

 
Table 3: Item Statistics 

 
 Mean Std. Deviation Corrected Item-Total Correlation 

Q1 3.12 1.176 .542 

Q2 3.84 1.057 .270 
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Table 3: Item Statistics - continued 

 
Q3 4.11 .931 .462 

Q4 3.23 1.061 .548 

Q5 2.91 1.572 .291 

Q6 3.30 1.085 .533 

Q7 2.97 1.263 .562 

Q8 3.50 1.005 .581 

Q9 3.55 1.021 .562 

Q10 3.88 .938 .267 

Q11 3.30 1.141 .530 

Q12 2.84 1.098 .360 

Q13 3.60 .963 .454 

Q14 2.93 1.164 .542 

Q15 3.64 1.151 .474 

Q16 3.84 1.001 .326 

Q17 3.21 1.197 .544 

 

Table 4: KMO and Bartlett's Test 

 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .878 

Bartlett's Test of Sphericity 

Approx. Chi-Square 1304.364 

Df 136 

Sig. .000 

 

Table 5: Rotated Component Matrix
a 

 

 
Component 

1 2 3 4 

Q6 .665    

Q17 .658    

Q8 .630    

Q11 .623    

Q7 .586    

Q15 .448    

Q9 .447    

Q1  .754   

Q4  .657   

Q5  .574   

Q3  .478   

Q13  .413   

Q10   .715  

Q2   .659  

Q16   .639  

Q12    .803 

Q14    .622 

 

Table 6: Model Fit Indices 

 
Fit Indices Results Suggested Values 

Chi-square 47.043 (0.553) Degrees of 

Freedom 49 

P-value >.05 

(χ2/d.f.) Chi-square/degree of freedom .960 ≤ 5.00 (Hair et al., 1998) 

(CFI) Comparative Fit index 1.000 >0.90 (Hu and Bentler, 1999) 

(GFI) Goodness of Fit Index 0.975 >0.90 (Hair et al. 2006) 

(AGFI) Adjusted Goodness of Fit Index 0.960 > 0.90 (Daire Hooper et al. 2008) 

(NFI) Normated Fit Index 0.935 ≥ 0.90 (Hu and Bentler, 1999) 

(IFI) Incremental Fit Index 1.003 Approaches 1 

(TLI) Tucker Lewis Index 1.004 ≥ 0.90 (Hair et al., 1998) 

(RMSEA) Root Mean Square Error of Approximation 0.00 < 0.08 (Hair et al., 2006) 
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As per the result, Chi square statistics with p = 0.553 does show a good fit of the model. This 

model is considered for further interpretation in the goodness of fit measures. Common model-fit 

measures like chi-square/degree of freedom (χ2/df), the Comparative fit index (CFI), Root mean square 

error of approximation (RMSEA), the Normed fit index (NFI), Incremental Fit Index (IFI), and the 

Tucker Lewis Index (TLI) were used to calculate the measurement model fit . The criterion for an 

acceptable model propounded by Gerbing and Anderson (1992): RMSEA ≤ 0.08; CFI ≥ 0.90; and NFI 

≥ 0.90. According to Hu and Bentler, (1999) Chi-square goodness-to-fit (GFI) can be used to test the 

fit between the collected data and the projected measurement model, whether the fit is good or not 

depends on the probability value is greater than or equal to 0.9. As per table 6 the GFI of this study is 

0.975, which is higher than the recommended value of 0.90 the other measures also fitted satisfactorily; 

AGFI= 0.960, CFI=1.000, TLI=1.004, NFI=.935, IFI=1.003 and RMSEA =0.00 with χ2/df =0 .96 less 

than 3 (Bagozzi and Yi, 1988) indicate a good absolute fit of the model. Structural model can be 

accepted since goodness of fit indices support the model fit. 

 

Hypothesis 

Null hypothesis and alternative hypothesis are framed to test the model fit. 

Null Hypothesis (Ho): Hypothesized model has a good fit. 

Alternate Hypothesis (H1): Hypothesized model doesn‘t have a good fit. 

According to Bollen (1989a) the fit between the hypothesized model and the perfect fit is closer 

when the probability associated with the Chi-square is higher. The test of our null hypothesis H0, that 

Consumer Ethnocentrism scale is a four-factor structure as shown in Figure 1, yielded a probability of 

.553 which is greater than .000, with 47.043 as chi-square value. It is suggesting that the fit of the data 

to the hypothesized model is adequate. Based on the result, Chi square statistics with p = 0.553 does 

show a good fit of the model. This model can be considered for further interpretation in the goodness 

of fit measures. The fit statistic value of CMIN/DF (minimum discrepancy/ degrees of freedom) is ≤ 5, 

Hair et al., (1998). As per Table 6 the value for the chi-square/ degrees of freedom is 0.960 which is 

very well less than the accepted cut off value of ≤ 5. 

 

Significance Tests of Individual Parameters 

Estimated value, standard error and critical ratio are shown in Table 7.a. The probability values 

associated with the null hypothesis are shown under the column P.As per the unstandardised estimates, 

it is clear that all estimates are reasonable and statistically significant. Moreover all standard errors are 

in good order. 

 

Level of Significance for Regression Weight 

From Table 7.a it can be inferred that critical ratio is as higher as 8.486. Q11 is significantly different 

(at 0.001 level, two-tailed) .And also from Table 7.a it can be inferred that critical ratio is as higher as 

8.464. Q8 is also significantly different (at 0.001 level, two-tailed).For large samples under suitable 

assumptions these statements are approximately correct. 

Table 7.b shows the standardized estimates for the fitted model. 

 

Maximum Likelihood Estimates 

 
Table 7.a: Regression Weights 

 
   Estimate S.E. C.R. P Label 

Q11 <--- Factor1 1.134 .134 8.486 *** par_1 

Q8 <--- Factor1 .995 .118 8.464 *** par_2 

Q17 <--- Factor1 1.128 .138 8.189 *** par_3 

Q6 <--- Factor1 1.000     
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Table 7.a: Regression Weights - continued 

 
Q5 <--- Factor2 1.000     

Q4 <--- Factor2 .932 .118 7.880 *** par_4 

Q1 <--- Factor2 1.000     

Q16 <--- Factor3 1.000     

Q2 <--- Factor3 .753 .142 5.297 *** par_5 

Q10 <--- Factor3 1.000     

Q14 <--- Factor4 1.000     

Q12 <--- Factor4 .571 .099 5.755 *** par_6 

 
Table 7.b: Standardized Regression Weights 

 
   Estimate 

Q11 <--- Factor1 .654 

Q8 <--- Factor1 .652 

Q17 <--- Factor1 .621 

Q6 <--- Factor1 .607 

Q5 <--- Factor2 .456 

Q4 <--- Factor2 .636 

Q1 <--- Factor2 .624 

Q16 <--- Factor3 .578 

Q2 <--- Factor3 .413 

Q10 <--- Factor3 .621 

Q14 <--- Factor4 .809 

Q12 <--- Factor4 .490 

 

Figure 1 shows the CETSCALE Structural model. Out of 17 Consumer ethnocentrism scale 

items, 12 items were taken for Confirmatory Factor Analysis. Confirmatory Factor Analysis is also 

known as measurement model. According to Byrne (1998), how the model with unknown parameter 

estimates would fit the population covariance matrix can be explained by RMSEA. According to Fan et 

al (1999) , since CFI is least affected by sample size, it is important in all SEM programs .According to 

McDonald and Ho (2002), CFI, GFI, NFI and the NNFI are the most often used fit indices in Structural 

Equation Modeling. 

 

 

Conclusion and Implications 
The aim of this research was to find out the college students‘ opinion pertaining to various aspects of 

Consumer Ethnocentrism scale (CETSCALE) by means of using structural equation modeling. This 

study affirms and develops an instrument of Consumer ethnocentrism from the perspective of college 

students. The proposed model (CETSCALE was adopted with some modifications) is then calibrated 

using the data collected from college students in Tamilnadu of India. Based upon the findings with 

regard to Cronbach‗s alpha value of .850 for all dimensions, it can be inferred that Consumer 

Ethnocentrism scale is highly reliable. Moreover, the Cronbach‘s alpha value of .850 for the 

CETSCALE is higher the suggested value 0.7. Based on confirmatory factor analysis, it can be 

concluded that, the CETSCALE used in this study adequately fit into the collected data. We could very 

well conclude that hypothesized four-factor model fits the sample data. Based on the viability and 

statistical significance of important parameter estimates; the considerably good fit of the model (CFI, 

GFI, AGFI, NFI, IFI, TLI, RMSEA), it can be concluded that the four-factor model shown in Figure 1 

represents an adequate description of structure .Goodness of fit indices support the model fit and these 

emphasized indices indicate the acceptability of this structural model. The findings of the research 

showed that CETSCALE is highly reliable and college students gave their most favourable opinion for 

the statement “In order to keep India as a vibrant country always buy products made in India” in the 

CETSCALE. Definitely this study will be useful for manufacturers and marketers of India to ascertain 
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the importance given by the college students for the various factors and aspects pertaining to 

ethnocentrism. 

 
Figure 1: CETSCALE Structural Model -Confirmatory Factor Analysis 
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Limitations and Scope for further Study 
Since this study was confined only to educational institution in India, the findings of the study may not 

be suitable to other parts of the world. Furthermore the study focuses only educational institution; 

hence generalization may not be possible. Without any discrimination opinions expressed by college 

students of various streams were considered as such. The determinants of the consumer ethnocentrism 

may be investigated across multi-national settings. Further research can be carried out in the 

educational institution with other variables like animosity and product judgment along with consumer 

ethnocentrism aspects. 
 

Consumer Ethnocentrism Scale-_CETSCALE 
 

S.no. The CETSCALE SCALE Items 

Q1 People from India have to buy products made in India not to buy imported products 

Q2 Products which are not available in India may be imported 

Q3 In order to keep India as a vibrant country always buy products made in India 

Q4 Always buy products which are made in India. 

Q5 Patriotism prevents me to purchase foreign made goods 

Q6 Indians may be put out of their jobs if we buy products made by other countries  

Q7 If Indians want to be true to their country they have to buy products made in India 

Q8 We have to buy products made in India otherwise foreign countries may exploit us. 

Q9 Buying products made in India is always good for Indians 

Q10 Only when there is a necessity we should allow business from foreign countries 

Q11 
If Indians buy products which are made in other countries it may create unemployment and spoil the Indian 

business. 
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Q12 Only products which are not available in India can be imported 

Q13 I always patronage Indian made products even though it may be costly 

Q14 People from other countries are not be allowed to do business in Indian markets 

Q15 In order to control the entry in the Indian markets, foreign made products may be charged with higher taxes 

Q16 Indians can buy products made in other countries only those products which are not available in India 

Q17 
Those consumers who buy foreign made products are accountable for making their fellow Indians out of 

job. 
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Abstract 

 

This paper investigates the relationship between macroeconomic variables and ISE 

100 index return during quantitative easing periods which are conducted by Federal 

Reserve ("QE1" in 2008-2009, "QE2" in 2010 and ―QE3‖ in 2012) in Turkey. The monthly 

data of ten macroeconomic factors (growth rate of industrial production index, change in 

consumer price index, growth rate of narrowly defined money supply, change in exchange 

rate, Istanbul Stock Exchange overnight repo rate, growth rate of international brent oil 

price, return of MSCI World Index, change in foreigner trading share in Istanbul Stock 

Exchange (ISE), growth rate of international gold price and trade deficit of Turkey as of 

total trade volume) are used for the period from January 2006 to October 2012. OLS 

regression model is run to indicate the relationship between these variables and ISE 100 

index returns and the existence of a structural shift is investigated by using Chow Test and 

Cusum tests. Empirical findings reveal that while foreigner share, trade deficit, change in 

consumer price index and return of MSCI World Index seem to affect the return of ISE 

100, quantitative easing periods do not cause a structural shift on ISE 100 index return. 

This study has limited with pre-mentioned variables and all other influential variables are 

not considered. 

 

 

Keywords: Macroeconomic variables, ISE 100 index returns, Quantitative Easing. 

 

1.  Introduction 
The relationship between macroeconomic variables and index returns is well explained in developed 

countries since the information accessibility makes the stock prices to reflect all available information. 

However, this relationship is less explained in emerging market because of inadequate market depth 

and weakly formed information. In this study, Quantitative Easing (QE) periods are taken into account 

because as a result of the purchases, FED increases the liquidity while reducing the supply of long-

term assets in the global market. Since the risk mood becomes on, the excess cash changes its direction 

to the emerging markets like Turkey. ISE 100 is chosen as an indicator for stock returns because there 
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is a unique foreign investor group who would like to invest the excess liquidity mainly in the main 

stocks in the index. 
QE is an unconventional monetary policy used by central banks to stimulate the national 

economy when conventional monetary policy has become ineffective
1
.A central bank implements 

quantitative easing by buying financial assets from commercial banks and other private institutions 

with newly created money in order to inject a pre-determined quantity of money into the economy.
23

 

The main aim of QE is to increase the excess reserves of the Banks and also rise bought financial 

assets prices. On the other hand it negatively affects the yield of the financial assets. Especially in 

U.S.A, when the FED conducts a Quantity Easing, this affects all the stock markets indirectly. There 

are three important quantity easing periods in the finance literature as periods QE1 in between 2008-

2010, QE2 in between 2010-2011 and QE3 in 2012. In late November 2008, the Fed bought $600 

billion in Mortgage-backed securities (MBS); in March 2009 it bought $1,75 billion of bank debt, 

MBS and Treasury notes and in June 2010, the amount reached $2.1 trillion. In November 2010, the 

Fed announced QE2 and bought $600 billion of Treasury securities until the end of second quarter of 

2011.
45

 The third round (QE3) has been announced in September 2012 and includes a plan of 

purchasing US $40 billion of MBS per month.
6
 In this study, specifically QE periods are taken into 

consideration because how the result of the FED liquidity increasing affect the Turkish stock market 

return is measured. The monthly data is used for the period from January 2006 to October 2012. 

Regression is run to indicate the relationship between ten key macroeconomic variables which are 

growth rate of industrial production index, change in consumer price index, growth rate of narrowly 

defined money supply, change in exchange rate, overnight repo rate, growth rate of international brent 

oil price, return of MSCI World Index, change in foreigner trading share in Istanbul Stock Exchange 

(ISE), growth rate of international gold price and trade deficit of Turkey as of total trade volume. The 

existence of structural shift is investigated by using Chow, Cusum and Disequilibrium Tests. Empirical 

findings suggest that while foreigner share, trade deficit as of total trade volume, change in consumer 

price index and return of MSCI World Index seem to affect the return of ISE 100, while growth rate of 

industrial production index, growth rate of narrowly defined money supply, change in exchange rate, 

ISE overnight repo rate, growth rate of international Brent oil price and growth rate of international 

gold price do not appear to have any significant effect on stock returns. Moreover, preliminary results 

show that quantitative easing periods do not cause a structural shift on ISE 100 index return. The rest 

of the paper is organized as follows. Section 2 reviews the related literature. Section 3 explains the data 

and methodology. Section 4 provides the empirical results and finally Section 5 presents the 

conclusion. 

 

 

2.  Previous Research 
In the literature, especially after 1986, the relationship between macroeconomic variables and stock 

returns is extensively investigated. The findings of the literature suggest that there is a strong 

relationship between macroeconomic factors and stock or index returns of the examined countries. The 

researches on the relationship and short term dynamics between the selected macro-economic variables 

and the ISE100 and ISE sector indices show that there is a response among sub-indexes and the main 

index of ISE. The examined literature group here covers the studies in emerging markets. Al-Jafari, 

Salameh and Habbash (2011) examined the relationship between the macroeconomic variables (real 

economic activity, inflation, interest rate, money supply and exchange rate) and stock prices for 
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 Censky, Annalyn (3 November 2010). "QE2: Fed pulls the trigger". CNNmoney.com. Retrieved 10 November 2012. 
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News. Retrieved 13 December 2012. 
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developed and emerging markets during the period of January 2002 to December 2008. Granger 

causality test and Pedroni panel cointegration tests were used for 16 developed markets and 16 

emerging markets. The empirical results show a significant causal relationship between 

macroeconomic variables, with the exception of interest rate and money supply, and stock prices for 

developed and emerging markets. They also find a significant causal relationship between stock prices 

and macroeconomic variables for developed and emerging markets with the exception of exchange rate 

and money supply for developed markets (Al-Jafari et all 2011). Both the long-run and short-run 

relationships between ISE stock market returns and five independent variables (broad money supply, 

industrial production, real effective exchange rates, long term domestic interest rates, and foreign 

interest rates) were tested by using the ARDL approach by B.Savasa & F.Samiloglup (2010). 

Empirical results proved the existence of long-run cointegrating relationship between stock market 

return and various macro variables. Moreover the parameter stability tests indicated that the structure 

of the parameters had not diverged abnormally over the period of the analysis. In another study, Ahmet 

Buyuksalvarci stated that Capital market plays an important role in the financial a-sector of the 

economy. He analyzed the effects of seven macroeconomic variables (price index, money market 

interest rate, gold price, industrial production index, international crude oil price, foreign exchange rate 

and broad money supply) on the Turkish Stock Exchange Market in the Arbitrage Pricing Theory 

framework. A multiple regression model was used to test the relationship between the ISE-100 Index 

returns and seven macroeconomic factors. The results of the paper indicated that interest rate, industrial 

production index, oil price, foreign exchange rate had a negative effect on ISE-100 Index returns while 

money supply positively influenced ISE-100 Index returns. On the other hand, inflation rate and gold 

price did not seem to have any significant effect on ISE-100 Index returns. The dynamic relationship 

between stock prices and economic variables in six Asian Pasific selected countries of Malaysia, 

Korea, Thailand, Hong Kong, Japan and Australia was found out by Mahmood and Dinniah study. The 

monthly data on stock price indices, foreign exchange rates, consumer price index and industrial 

production index that spans from January 1993 to December 2002 were used. In particular, their 

analysis focused on the long term multivariate causality between these variables. The result indicated 

the existence of a long term equilibrium relationship between stock price indices and among variables 

in only four countries. As for short term relationship, all countries except for Hong Kong and Thailand 

showed some interactions. The Hong Kong showed relationship only between exchange rate and stock 

price while the Thailand reported significant interaction only between output and stock prices. 

(Mahmood & Dinniah, 2009). Another research was done to investigate the impact of macroeconomic 

variables on Average Share Price (ASP) and goes further to determine whether changes in 

macroeconomic variables explain movements in stock prices in Nigeria by Asaolu, T.O & 

Ogunmuyiwa, M.S. in 2007. Various econometric analysis such as Augmented Dickey Fuller (ADF) 

test, Granger Causality test, Co-integration and Error Correction Method (ECM) were employed on 

time series data from 1986-2007 and the results revealed that a weak relationship exists between 

average share price (ASP) and selected macroeconomic variables in Nigeria Stock market. The 

findings point out that ASP is not a leading indicator of macroeconomic performance in Nigeria, a long 

run relationship was found between ASP and macroeconomic variables. (Asaolu, & Ogunmuyiwa, 

2011). Another research was done on the effects of the macroeconomic variables with stock returns by 

Erdoğan & Ozlale (2005) by implemented time varying parameter model with GARCH specification. 

They founded that the 2004 financial crisis together with unsuccessful developments on the stock 

exchange performance.(Erdoğan S. & Ozlale U. 2005). Binder & Merges, (2001) stated that the 

volatility of the return on the market portfolio is inversely related to the ratio of the expected profits to 

expected revenues for the economy. (Nardari & Scruggs, 2005) infer that high uncertainty regarding 

future returns is mainly associated with recessions. However, Moore (1983) defines stock prices as 

leading indicators, reporting that the turn in stock prices takes place prior to the turn in business 

activity. Even though significant relationships between stock prices and economic variables are 
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commonly found out both in developed and in emerging markets, there is yet no consensus regarding 

neither the signs of relationship nor the direction of causality
7
. For Singapore stock market Maysami 

and Koh made a study. They tried to show the relationship between the Singapore Stock Index and 

selected macroeconomic variables over a seven year period since 1988 to 1995 and they found that a 

positive relation existed between stock returns and changes in money supply. On the other hand there 

existed negative relationships between stock returns with changes in price levels, short and long term 

interest rates and exchange rates. (Maysami & Koh, 2000). Consequently, all previous studies showed 

that macroeconomic variables are still vital and have influence in explaining stock market returns. 

Therefore within this powerful explanation power of the macroeconomic variable, the quantity easing 

period would take into consideration for further research. 

 

 

3.  Data & Research Methodology 
In this paper, the analysis is conducted by using monthly data for period January 2006 to October 

2012. Istanbul Stock Exchange 100 Index is the first data set, while the macroeconomic factors are the 

second data set. Ten macroeconomic variables that are hypothysized to influence stock returns are 

selected. They are growth rate of industrial production index (IPE), change in consumer price index 

(CPI), growth rate of narrowly defined money supply (M1), change in exchange rate (USDTRY), 

overnight repo rate (RR), growth rate of international Brent oil price (OIL), return of MSCI World 

Index (MSCIW), change in foreigner trading share in ISE (FSHR), growth rate of international gold 

price (GOLD) and trade deficit of Turkey as of total trade volume (DEF). For the daily available data, 

the monthly data have been derived by taking monthly averages. The IPE variable is chosen as a 

measure of the overall economic activity since GNP (Gross National Product) is only available on 

quarterly basis. IPE, CPI, M1 and trade deficit series are obtained from Central Bank of the Republic 

of Turkey. Other variables (MSCIW, GOLD, OIL, USDTRY, RR and FSHR are obtained from 

Bloomberg which is a financial news and data service provider. The focus of this article is to 

investigate the relationship between pre-mentioned macroeconomic variables and ISE 100 index 

returns during the Quantitative Easing Policies of USD Federal Reserve. First, a multiple regression 

model is designed to test the effect of ten macroeconomic factors on ISE 100: 

RISE100t = β0 + β1t FSHRit + β2t DEFit + β3t USDTRYit + β4t CPIit + β5t IPEit + β6t MSCIWit + 

β7t OILit + β8t RRit+ β9t GOLDit+ β10t M1it + eit (1) 

RISE100 = is the return on the ISE 100 index, 

FSHR = is change in foreigner trading share in Istanbul Stock Exchange, 

DEF = is trade deficit of Turkey as of total monthly trade volume 

USDTRY = is the change in exchange rate, 

CPI = is the change in exchange rate, 

IPE = is the growth rate of industrial production index, 

MSCIW = is the return on the MSCI World Equity Index , 

OIL = is the growth rate of international Brent oil price, 

RR= ISE overnight repo rate, 

GOLD = is the growth rate of international gold price, 

M1= is the growth rate of narrowly defined money supply, 

eit = is the residual error of the regression. 

In order to estimate the regression model above, the existence of stationary series is examined 

by using ―Augmented Dickey-Fuller Test‖ (Dickey and Fuller, 1979) and independency and 

homoscedasticity assumptions are checked by using ―Breusch-GodfreyLangrange Multiplier test‖ 

(Breusch, 1978; Godfrey, 1978) and ―White General Heteroscedasticity Test‖ (White,1980) 

respectively. The regressions are performed by ordinaryleast squares (OLS) method. Adjustments for 
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serial correlation are made by using the approach suggested by Prais-Winsten (1954). In order to 

investigate the existence of a structural break during quantitative easing periods (QE1: November 

2008, March 2009 and June 2010—QE2: November 2010—QE3: September 2012) Cusum test
8
 and 

Chow (Chow, 1960) Regression is used. 

 

 

4.  Empirical Results 
Firstly, summary statistics are examined and then the effect of macroeconomic factors on ISE 100 

index returns is evaluated by using by estimating equation 1 using OLS. The insignificant variables 

within %95 confidence interval are dropped and the new model is estimated with the significant 

variables (within %95 confidence interval). For the new regression model, the independency and 

homoscedasticity assumptions are checked by using ―Breusch-Godfrey Langrange Multiplier test‖ 

(Breusch, 1978; Godfrey, 1978) and ―White General Heteroscedasticity Test‖ (White,1980) 

respectively and adjustments for serial correlation are made by using the approach suggested by Prais-

Winsten (1954). At the last stage for five quantitiative easing announcement periods (QE1: November 

2008, March 2009 and June 2010—QE2: November 2010—QE3: September 2012), the existence of a 

temporary disequilibrium or structural break is examined by using Chow and Cusum tests. Summary 

statistics are depicted in Table 1: 

 
Table 1: Summary Statistics 

 
Variables Mean Std. Dev. Min Max Observation 

ISE 100 0.008662 0.076806 -0.2332 0.1924 82 

FSHR -0.0002 0.014006 -0.052 0.0533 82 

DEF -0.22253 0.050251 -0.32702 -0.03655 82 

USDTRY 0.004759 0.044025 -0.08626 0.21502 82 

CPI 0.00717 0.008196 -0.009 0.0327 82 

IPE 0.065405 0.657185 -0.84466 5.835227 82 

OIL 0.012004 0.086577 -0.26559 0.182091 82 

RR 0.115531 0.046392 0.050285 0.178952 82 

GOLD 0.019418 0.052477 -0.11219 0.185494 82 

MSCIW 0.001858 0.053206 -0.19045 0.109039 82 

M1 0.011857 0.027437 -0.05088 0.111753 82 

 

According to table, IPE has the highest volatility which means Turkey has not followed a 

constant growth trend between years 2006 and 2012. FSHR is negative but nearly zero on average with 

a maximum %5 change in one month, meaning that foreign investors have protected their investment 

in ISE stock market and have not withdrawed their money at all. OIL seems to more volatile than the 

remaining eight variables after FSHR. Below, correlation matrix is examined in order to investigate the 

existence of any significant relationship among variables. 

 
Table 2: Correlation Matrix 

 
correlation 

matrix 

ISE 

100 
FSHR DEF USDTRY CPI IPE OIL RR GOLD MSCIW M1 

ISE 100 1           

FSHR 0.3327 1          

DEF 0.1322 -0.1719 1         

USDTRY -0.3447 -0.3693 0.0026 1        

CPI -0.226 -0.0501 0.014 0.1425 1       

IPE 0.0807 0.1245 -0.013 0.0186 -0.137 1      

OIL 0.1704 0.0918 -0.0291 -0.3844 0.0258 -0.0009 1     
 

                                                 
8
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Table 2: Correlation Matrix - continued 

 
RR -0.1345 0.0393 0.1588 -0.0254 0.0006 -0.1092 -0.155 1    

GOLD -0.216 -0.2526 0.0791 0.5438* 0.1885 0.0275 -0.097 -0.1115 1   

MSCIW 0.439 0.3219 -0.0757 -0.6515* 0.0017 -0.0354 0.394 -0.1662 -0.456 1  

M1 -0.0516 -0.0457 -0.1238 0.2109 -0.003 0.0518 -0.009 -0.1585 0.116 0.045 1 

 

According to Table 2, there is a strong positive correlation between USDTRY and GOLD 

(0,5438) and negative correlation between MSCIW and USDTRY (-0,6515) variables, while there is 

no strong correlation exists between other variables. In order to run a correctly designed regression 

model, there should be no strongly correlated variables at the same time. In the following sections, it 

will be visible that the selected model does not contain the highly correlated variables at the same time. 

As mentioned above, the effect of macroeconomic factors on ISE 100 index returns is evaluated 

by using by estimating equation (1) using OLS. 

 
Table 3: First OLS Model 

 
Variable Coefficient t p>|t| 

FSHR 1.364706 2.3 0.025 

DEF 0.3311521 2.15 0.035 

USDTRY 0.045704 0.17 0.864 

CPI -2.089502 -2.21 0.03 

IPE 0.0029143 0.25 0.803 

OIL 0.0005009 0.01 0.996 

RR -0.1930579 -1.12 0.267 

GOLD 0.0415367 0.23 0.817 

MSCIW 0.5624181 2.73 0.008 

M1 -0.1680386 -0.58 0.563 

Constant 0.1196468 2.72 0.008 

R square 0.3386   

Adj-Rsquare 0.2454   

Prob>F 0.0006   

 

The OLS model which is derived by estimating equation (1) above, is a significant model 

according to its p value (0,006); however, some of the variables do not have significance in %95 

confidence interval like USDTRY, IPE, OIL, RR, GOLD and M1. The new model is run with 

remaining four variables, FSHR, DEF, CPI and MSCIW. The following table presents the results and 

coefficients: 

 
Table 4: The new model 

 
Variable Coefficient t p>|t| 

FSHR 1.287679 2.33 0.0220 

DEF 0.3122147 2.14 0.0350 

CPI -2.040196 -2.31 0.0230 

MSCIW 0.5474188 3.82 0.0000 

Constant 0.0920152 2.72 0.0080 

R square 0.3208   

Adj-Rsquare 0.2855   

Prob>F 0.0000   

 

When this model is compared with the previous one, it can be stated that, the whole model is 

highly significant (p-value=0, 00) and ADJ-Rsquare is increased as well. Moreover, all independent 

variables are significant within %95 confidence interval. The findings suggest that while foreigner 

share, trade deficit as of total trade volume, change in consumer price index and return of MSCI World 

Index seem to affect the return of ISE 100, while growth rate of industrial production index, growth 
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rate of narrowly defined money supply, change in exchange rate, ISE overnight repo rate, growth rate 

of international Brent oil price and growth rate of international gold price do not appear to have any 

significant effect on stock returns. For the new regression model, the independency and 

homoscedasticity assumptions are checked by using ―Breusch-Godfrey Langrange Multiplier test‖ 

(Breusch, 1978; Godfrey, 1978) and ―White General Heteroscedasticity Test‖ (White,1980) 

respectively and adjustments for serial correlation are made by using the approach suggested by Prais-

Winsten (1954). The following table presents the test results: 

 
Table 5: Heteroskedasticity Test 

 
Breusch-Pagan test for heteroskedasticity 

Ho: Constant variance 

p value 0.2956 

chi stat 1.09 

 

According to the result, p value is insignificant within %95 confidence interval, so Ho is 

rejected. There is no heteroskedasticity. At the next stage Breush-Godfrey test is conducted to test for 

the existence of serial correlation. Table 6 summarizes the test results: 

 
Table 6: Breush-Godfrey Test 

 
Breusch-Godfrey test for autocorrelation 

Ho: No serial correlation 

p value 0.0336 

chi2 stat 4.514 

 

According to the result, p value is significant within %95 confidence interval, so Ho is fail to be 

rejected meaning that there is serial correlation problem. Adjustments for serial correlation are made by 

using the approach suggested by Prais-Winsten (1954). Table 7 presents the Durbin Watson statistics 

(Durbin & Watson, 1950) after the adjustments: 

 
Table 7: Prais-Winsten AR(1) Regression 

 
Prais-Winsten AR(1) Regression 

Variable Coefficient t p>|t| 

FSHR 1.444753 2.75 0.0080 

DEF 0.3256584 2.67 0.0090 

CPI -2.290056 -2.87 0.0050 

MSCIW 0.6253543 4.76 0.0000 

Constant 0.096656 3.43 0.0010 

R square 0.4285   

Adj-Rsquare 0.3988   

Prob>F 0.0000   

Durbin Watson Statistics (original) 2.385012   

Durbin Watson Statistics (transformed) 2.148597   

 

After the adjustments DW statistics confirms that there is no serial correlation in the new 

model: 

RISE100t = 0,096+ 1,44 FSHRit + 0,326 DEFit - 2,29CPIit + 0,625 MSCIWit+eit (2) 

In the next section, the existence of a structural break is investigated according to model 2. 

According to literature, there are three quantitative easing periods: QE1: November 2008, March 2009 

and June 2010—QE2: November 2010—QE3: September 2012. Under QE1 process, there are three 

announcement dates. Therefore while conducting the investigation of any disequilibrium and structural 

break during 2006-2012 period, the analysis is run for five seperate periods. First,Cusum test is run in 
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order to determine the exact time of a structural break, if any exists. The following graph presents the 

result of Cusum Test: 

 
Graph 1: Cusum Test 
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Cusum Test indicates that there is no structural break for the 2006-2012 period since the model 

does not cross the upper and lower limits. For the test of the existence of a temporary disequilibrium 

five dummy variables are created for November 2008, March 2009, June 2010, November 2010 and 

September 2012 periods and a new regression is run with new dummy varibles. (The model with 

dummies is the unrestricted one while model (2) is restricted) The calculated F statistic is compared 

with the F ciritical value and it is concluded that there is no temporary disequilibrium for that five 

announcement periods. Table 8 presents the results of both restricted and unrestricted models: 

 
Table 8: Comparison for the existence of Temporary Disequilibrium 

 
Restricted Model Unrestricted Model 

Variable Coefficient t p>|t| Coefficient t p>|t| 

FSHR 1.444753 2.75 0.0080 1.380876 2.46 0.0160 

DEF 0.3256584 2.67 0.0090 0.200983 1.3 0.1960 

CPI -2.290056 -2.87 0.0050 -2.15261 -2.4 0.0190 

MSCIW 0.6253543 4.76 0.0000 0.503439 3.41 0.0010 

nov 2008    0.641594 0.95 0.3440 

marc2009    0.145962 2.14 0.0360 

june2010    0.017747 0.26 0.7920 

nov2010    -0.0391 -0.59 0.5590 

sept2012    0.011592 0.18 0.8600 

Constant 0.096656 3.43 0.0010 0.0657 1.84 0.0700 

R square 0.4285   0.3706   

Adj-Rsquare 0.3988   0.292   

Prob>F 0.0000   0.0001   

SSR 0.30962213   0.300731   

 

According to the results and SSRs, F value is found 0,425725; F (5,72) critical value is 2,36. 

Since calculated F value is smaller than F critical value; it can be concluded that there is no temporary 

disequilibrium for these periods in ISE 100 returns. In the next stage, Chow Test is applied for five 

announcement periods under quantitative easings which are conducted by US Federal Reserve (FED). 

Table 9 summarizes the findings: 
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Table 9: Chow Test Results 

 
Ho: No Structural Change 

Period Chow Test Critical Value P-value 

November 2008 0.6892 0.6332 

March 2009 1.0249 0.4096 

June 2010 1.8326 0.1173 

November 2010 1.0451 0.398 

September 2012 0.0523 0.8728 

 

According to results, all the p values of the related periods are not significant. This means that, 

null hypothesis is failed to reject for each period, in other words, there is no structural change in ISE 

100 returns during quantitative easing periods. 

In this paper, the relationship between ten macroeconomic variables which are growth rate of 

industrial production index, change in consumer price index, growth rate of narrowly defined money 

supply, change in exchange rate, overnight repo rate, growth rate of international brent oil price, return 

of MSCI World Index, change in foreigner trading share in Istanbul Stock Exchange (ISE), growth rate 

of international gold price and trade deficit of Turkey as of total trade volume and ISE 100 returns is 

investigated under the effect of quantitative easing periods which are conducted by US Federal Reserve 

(FED) for the period from January 2006 to October 2012. 

Empirical findings reveal that while foreigner share, trade deficit as of total trade volume, 

change in consumer price index and return of MSCI World Index have an effect on the return of ISE 

100, while growth rate of industrial production index, growth rate of narrowly defined money supply, 

change in exchange rate, ISE overnight repo rate, growth rate of international Brent oil price and 

growth rate of international gold price do not appear to have such a significant effect. It is not 

surprising to see that trade deficit has a significant effect on ISE 100. Trade deficit which is the main 

obstacle in front of being an investable country (this fact is certified by three big credit rating 

companies as well) is one of the chronic problems of Turkey. Especially, for foreigner investors having 

an investment grade for an emerging country like Turkey is critical in order to invest in that developing 

country. Within this frame, it is not surprising either to see that foreigner share in ISE is highly 

effective on ISE 100 returns. The existence of structural shift is investigated by using Chow, Cusum 

and Disequilibrium Tests on the selected model. Findings suggest that quantitative easing 

announcement periods have not caused a structural break on ISE 100 index returns. 

Some areas for further research exist from the analysis of these results. Although the selected 

macroeconomic variables are used as indicative tools in the security market and many investment 

decisions are made in the light of them; some other variables may provide more information about the 

index return – macroeconomic variables relationship. On the other hand, this paper conducts an 

investigation on the existence of a structural shift during quantitative easing announcement periods and 

concludes that there is no structural break in ISE 100 returns for the quantitative easing announcement 

periods. There may be lag effects for the same period and in the next paper these effects will be taken 

into consideration. 
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Abstract 

 
This paper investigates the non-linear behavior of the policy reaction function of the 

Central Bank of the Republic of Turkey (CBRT) during the Inflation Targeting (IT) period 

of 2002:M1-2012:M4 by employing Smooth Transition Auto Regression (STAR) models 

developed by Terasvirta (1998, 2004) which allow for the possible presence of non-

linearities in data. Our data suggested using the quadratic logistic function which was 

employed by Martin and Milas (2004) because it fits better to reaction functions. Our 

results reveal that the CBRT tried to keep the expected inflation gap within a range when 

the expected inflation gap was used as a transition variable. The reaction of the CBRT was 

mild when the expected inflation gap was inside the range, otherwise it became drastic. 

These findings provide evidence suggesting that monetary policy behavior of the CBRT is 

best described by the non-linear forward-looking Taylor rule rather than being linear or 

backward-looking during the IT period. 
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1.  Introduction 
After abandoning the managed exchange rate regime in 2001, the Central Bank of the Republic of 

Turkey (CBRT) has had an explicit mandate to achieve and maintain low and stable inflation as its 

main objective since 2002, when the CBRT adopted its implicit inflation targeting (IT) regime and 

started to determine overnight interest rates as a policy instrument instead of nominal exchange rates. 

In the light of this mandate, many macro economists have paid considerable attention to analyzing the 

interest rate setting rule in the Turkish economy because the dynamic behaviors of the interest rates 

have a number of economic implications. 

Taylor (1993) proposed a simple linear monetary policy rule in order to analyze the behavior of 

interest rates which proposes that the Federal Reserve (Fed) should set the interest rates according to 

deviations of the inflation rate from its target and percentage deviations of the output level from its 

potential level. Following the work of Taylor (1993), monetary policy rules have been investigated 

further by many economists. Two underlying assumptions characterize these studies: first, central 

banks follow a symmetric loss function regardless of whether inflation is above or below its target 

level and/or regardless of negative or positive shocks hitting the economy and output shocks affecting 

the inflation evenly regardless of whether the shock is negative or positive. Second, central banks 
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contract demand in the event of deviations of inflation from its target regardless of their size. The 

common features of these studies, in other words, are to assume that central banks set interest rates 

symmetrically and linearly. Recently, however, a growing body of research has argued that a non-

linear specification for the Taylor rule might be more appropriate than a linear one, since the standard 

rule does not capture the possible asymmetries or non-linearities in the coefficients and may not reflect 

the actual interest rate setting behavior of central banks. 

This current research has called into question these two assumptions and investigated whether 

the CBRT follows a non-linear and asymmetric policy rule in line with Terasvirta (1998, 2004), who 

made use of the Smooth Transition Auto Regression (STAR) models which allow for the possible 

presence of non-linearities and asymmetries in data. The existence of such non-linearity indicates that 

either the CBRT has an asymmetric loss function or the Turkish economy has a convex aggregate 

supply curve, or both. 

In this study, we applied STAR models to the Turkish economy which is important in a number 

of ways. First, the Turkish economy is a good case of a small-open economy. Second, the Turkish 

economy has attained a fairly stable structure over the last decade, after the ambitious stabilization 

program of 2001 fostered a considerable degree of price stability. Finally, Turkish economic 

policymakers have enjoyed a high degree of flexibility during the global crisis while they were setting 

interest rates since the interest rates were far away from the zero lower bound (ZLB).
1
 Our empirical 

analysis is based on monthly data on short-term interest rates, inflation rates, expected inflation rates, 

official inflation targets, the domestic output gap and the rates of nominal exchange rates over the IT 

period of 2002:M1-2012:M4. By employing the STAR approach, we estimated non-linear reaction 

functions of the CBRT and our analysis suggested that a non-linear forward-looking Taylor rule 

provides a better description of monetary policy over the last decade. In other words, once deviation of 

inflation expectation from the official inflation target approaches a certain threshold, the CBRT adjusts 

its policy rule and begins to respond more forcefully to the deviation in order to keep inflation at the 

desired level. 

The remainder of this paper is organized as follows: Section 2 presents the existing literature on 

linear and non-linear Taylor rules; Section 3 introduces the non-linear Taylor rule regarding the STAR 

framework; Section 4 describes the data and preliminary data analysis such as the stationary test; 

Section 5 presents the empirical results from the STAR model using the quadratic logistic function, and 

Section 6 concludes the article. 
 

 

2.  Literature on the Linear and Non-Linear Taylor Rule 
Many empirical studies have been conducted to test the validity of the Taylor rule for several countries, 

since the establishment of a linear interest rate reaction function by Taylor (1993) which proposed that 

the Fed should set the interest rates according to deviations of the inflation rates from its targets and 

percentage deviations of the output level from its potential level. As the methodological issue relating 

to operationalising the Taylor rule was about whether it should be contemporaneous or backward-

looking, the most noteworthy development in the analysis of reaction function was that provided by 

Clarida et al. (1998) who proposed using expected future values of the inflation rate and forecasts for 

the output gap based on the information available at the point in time at which the decision is made. 

Subsequently, several studies suggested augmenting a forward-looking Taylor rule with the asset 

prices and financial variables, despite disagreements among authors about whether central banks 

should target such variables. Although many empirical studies have provided evidence that linear 

Taylor rules are often able to capture the dynamics of short-term interest rates, more recently, a 

growing body of research has argued that a non-linear specification for the Taylor rule might be more 

appropriate than a linear one and several authors, therefore, have argued that to use a linear framework 

in spite of the fact that non-linearity exists in the Taylor rule may cause ordinary least square estimates 

                                                 
1
 Zero lower bound (ZLB) indicates that the nominal interest rate is very close to zero but constraint to be non-negative. 
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to be biased and the results to be inconsistent. In this context, the main goal of our paper is to capture 

the possible non-linear response of the interest rate setting behavior of the CBRT by employing STAR 

models. 

Non-linearities in policy reaction function might result from asymmetric preferences of a 

central bank, convex structures of the Phillips Curve, or both. Asymmetric preferences may occur 

when a central bank has an asymmetric quadratic loss function and penalizes more heavily positive 

deviations of inflation rates from its targets and/or negative deviations of actual output from its 

potential level in comparison with the adverse ones.
2
 A convex structure of inflation-output trade-off 

may come about when negative output shock increases inflation more rapidly than positive shock 

decreases it.
3
 It is not optimal, therefore, for the central banks to follow symmetric policy reaction 

functions in order to revert inflation to its target level or output to its potential level. Such asymmetric 

responses of monetary policy may cause the reaction function to have a non-linear form. With this 

theoretical perspective, some empirical studies have been conducted on the asymmetric interest rate 

reaction functions for the Turkish economy and for world economies. 

Using the Generalized Method of Moments (GMM) type estimation method, Dolado et al. 

(2005) found empirical support for the asymmetric interest rate setting behavior of the central banks of 

France, Spain and Germany, and of the European Central Bank (ECB) but none for the United States 

(US) Federal Reserve Bank (the Fed) while Osborn et al. (2005) indicated that there is significant 

evidence that linearity was overwhelmingly rejected in the pre-Volcker era, but not in the Volcker–

Greenspan period for the US economy. Assenmacher-Wesche (2006) estimated the central bank 

reaction functions for the US, the United Kingdom (UK), and Germany using a Markov Switching 

(MS) model and found that the reaction function can be better modeled with a two-state switching 

model than with a linear model using the same variables. Using a simple Threshold Autoregressive 

(TAR) model which does not allow smooth transition between regimes, Taylor and Davradakis (2006) 

found strong evidence in favor of non-linearity in the interest rate reaction function of the Bank of 

England (BoE) covering the period 1992-2003. Several authors, however, proposed the use of STAR 

models since they are capable of explaining the gradually changing behavior of monetary policy. 

Employing the Logistic STAR model, Qin and Enders (2008) examined US monetary policy by using 

real-time data and provided evidence of non-linearity in the Fed‘s behavior while Castro (2011) 

considered the monetary policy behavior of the Fed, the ECB and the BoE by taking the forward-

looking Taylor rule into account and found that the monetary policy followed by the ECB and the BoE 

could be described by a non-linear Taylor rule, but not that followed by the Fed. By applying the 

Quadratic STAR model, Martin and Milas (2004) investigated the UK‘s monetary policy from 1972 

onwards where the regime weight depends on the expected inflation rates, and concluded that monetary 

policy since 1992 has been asymmetric as policymakers have responded more to an upward deviation 

of inflation away from the target than to downward deviations. 

The empirical studies on the Turkish economy have generally estimated the Taylor rule as a 

linear function. By employing the GMM model, Berument and Malatyali (2000) suggested that the 

CBRT responded to the lagged inflation rate rather than the forward one from 1989 until 1997, while 

Berument and Tasci (2004) pointed out that the CBRT did not respond to the forward, current or 

lagged inflation between 1990 and 2000, when the spread between the interbank rate and the 

depreciation rate of the local currency was taken as the policy tool.
4
 Yazgan and Yilmazkuday (2007) 

have criticized previous studies on the Turkish economy for two reasons: first, targets were treated as 

fixed in line with Clarida et al. (1998) and second, the IT regime was adopted as a policy at the 

                                                 
2
 Surico (2007) derived the analytical solution of the central bank optimization problem regarding asymmetric 

preferences in both inflation and output gaps. 
3
 Dolado et al. (2005) argued that an asymmetric interest rate rule may arise when the Phillips curve underlying the 

derivation of the optimal policy rule is non-linear. 
4
 Berument and Malatyali (2000) also indicated that M2 growth was targeted on an annual basis and output targeting 

policy was implemented by the CBRT between 1989 and 1997. The same results were obtained by Berument and Tasci 

(2004) and they indicated that the CBRT responded to its foreign exchange reserves, output and M2 growth. 
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beginning of 2002. Some authors on the one hand have indicated that it was not appropriate to use 

fixed targets over a long estimation period as inflation targets vary over the period under consideration, 

and others on the other hand have stated that the analysis should have covered the IT period because 

inflation targets and expected inflation rates are available since 2002. Considering changeable target 

values between 2001 and 2004, researchers have found strong evidence in favor of the validity of a 

forward-looking Taylor rule for Turkey and Israel. Using same methodology covering the period from 

2001 through 2006, Aklan and Nargelecekenler (2008) revealed that the coefficients in forward 

looking model are greater than in the backward-looking one. By applying the Vector Auto Regressive 

(VAR) model, Kaytanci (2009) concluded that the CBRT responded positively to its own lag, inflation 

gap and output gap, but negatively to the nominal exchange rate over the period 2002-2007. Cinar and 

Yucel (2011) employed the Ordered Probit method to investigate the policy reaction functions of 

fourteen countries, including Turkey, in regard to the global financial crisis from 2006 to 2009, and 

documented that traditional variables were still important in explaining the monetary reaction functions 

of central banks despite the emergence of a relationship between the policy rate and factors other than 

inflation during the crisis period. 

Although numerous papers have been written on the linear reaction function, the empirical 

literature on asymmetry and non-linearity has remained scant for the Turkish economy. Hasanov and 

Omay (2008) investigated possible asymmetries in the monetary policy reaction function and 

suggested that the CBRT reacted more drastically to output during recessions than expansions by 

employing the GMM approach covering the period 1990-2000 when the spread between the interbank 

rate and the depreciation rate of the local currency was taken as the policy tool. By employing the 

Logistic STAR model from 1990 until 2003, Omay and Hasanov (2010) indicated that the CBRT 

followed a backward-looking rule rather than a forward-looking one and seemed to put all the weight 

on the output gap in the periods of contractionary monetary policy and none on inflation. But in the 

periods of expansionary monetary policy, the CBRT has just paid attention to inflation instead of the 

output gap. 

Since the aforementioned studies either estimated the Taylor rule as a linear function or they 

did not take expected inflation rates and inflation targets into account which are available since 2002 

despite the non-linear framework, it is more likely for them not to capture the asymmetric monetary 

policy behavior of the CBRT during the IT period. Additionally, a number of shocks hit the Turkish 

economy within a decade of IT: that is within four out of ten years the inflation rate positively but 

profoundly deviated from its target level besides the negative effect of the global financial crisis on 

output, while in five out of ten years the inflation rate negatively but mildly deviated from its target.
5
 

Therefore, in order to seize the possible asymmetries and non-linearities in the monetary policy 

function of the CBRT, this paper applies a non-linear model with smooth regime transition. 

 

 

3.  Taylor Rule Framework and STAR Models 
3.1. Linear Taylor Rule Specification 

Taylor (1993) proposed a simple monetary policy rule which proposed that the Fed should set the 

interest rates according to deviations of the inflation rate from its target and percentage deviations of 

the output level from its potential level, described as follows; 

   * * d

t t t t ti y          (1) 

where *

ti  is the policy rate set by a central bank, *

tr   , r  is the long-run equilibrium interest rate, 
*

t  inflation target set by the central bank, t  is the actual inflation rate, d

ty  is the output gap 

                                                 
5
 Inflation rate and inflation target values in parenthesis are respectively 29.7 (35.0); 18.4 (20.0); 9.3 (12.0); 7.7 (8.0); 

9.7 (5.0); 8.4 (4.0); 10.1 (4.0); 6.5 (7.5); 6.4 (6.5) and 10.4 (5.5). 
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indicating the deviation of real GDP ( )ty  from its potential level ( )p

ty .
6
 But in practice, since central 

banks are unlikely to tend to target past or current inflation rates but expected inflation, shortly after 

Taylor‘s (1993) proposal, Clarida et al. (1998) proposed using expected future values of the inflation 

rate based on the information available at the point in time when the decision is made. Afterwards this 

concept was expanded to include the use of forecasts for the output gap. 

   * *

10 10 10| |d

t t k t t t p t ti E Ey             (2) 

where E  is the expectations operator, t  is the information set at the time the interest rate is set and k  

and p  are some positive values indicating the forecast horizon. Equation 2 implies that the interest rate 

setting rule depends on the deviations of expected inflation k  periods ahead from inflation target and 

the expected output gap p  periods ahead. Imposing forward-looking elements onto the Taylor reaction 

function only makes sense in the context of real-time data because these were the data on which the 

central bank has based its forecasts. 

In the Taylor rule literature, one characteristic which has been widely noted is that many central 

banks adjust the short-term interest rate in a smooth manner. In fact, the observed smoothness of 

interest rate change has been considered evidence that central banks have a separate objective of 

minimizing interest rate volatility in addition to the goals of stabilizing output and inflation. Actual 

interest rate, therefore, can be expressed via the following partial adjustment mechanism. 

  *

10 1 101t t t ti i i       (3) 

where 10 [0,1)  s an indicator of the degree of smoothing of interest rate changes and t s a zero mean 

exogenous interest rate shock. Integrating the partial adjustment in Equation (3) with Equation (2) 

yields the forward looking interest rate reaction function; 

     *

10 1 10 10 10 101 [ | | ]d

t t t k t t t p t t ti i E Ey                    (4) 

Re-parameterizing Equation (4);
7
 

 *

10 10 1 10 10| |d

t t t k t t t p t ti i E Ey                 (5) 

where 10 10 10(1 )    , 10 10 10(1 )    , 10 10 10(1 )    . This rule can be extended to include an 

additional vector of other explanatory variables that may influence interest rate setting behavior. For 

example; since Turkey is a small and open economy, it is more likely that change in the nominal 

exchange rate ( )te  may affect policy rate setting. Therefore, a forward-looking Taylor rule can be 

extended as follows;
8
 

 *

10 10 1 10 10 10| |d

t t t k t t t p t t t q ti i E Ey E e                    (6) 

If we rewrite Equation 6, we can get Equation 7;
9
 

10 10 1 10 10 10| |gap d

t t t k t t p t t t q ti i E Ey E e                  (7) 

Backward-looking version of Equation 7 can be expressed as follows; 

20 20 1 20 1 20 1 20 1

gap d

t t t t t ti i y e                (8) 

The linear Taylor rule presented in Equations 7 and 8 assumes that either central banks follow a 

symmetric loss function or the inflation-output gap relation is linear (or both), but in reality this may 

not be the case, so a non-linear Taylor rule seems to be more satisfactory for explaining the behavior of 

                                                 
6
 Taylor (1993) set r  and 

*

tπ  equal to two and the reaction coefficients β  and γ  equal to 0.5 each. This reaction function 

covered the interest rate setting behavior of the Fed during the period 1987-1992 quite well. 
7
 The error term t s a linear combination of the forecast errors of inflation output and exchange rate. For further details, 

see Clarida et al. (1998). 
8
 It should be noted that q ay be positive, zero or negative. 

9
 where  gap *

t k t t k t tEπ |Ω Eπ |Ω π    
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central banks. To analyze asymmetric and non-linear behavior, therefore, we extended the linear 

specification by employing STAR models. 

 

3.2. Non-linear Taylor Rule Specification and STAR Models 

Since it is more likely that central banks penalize more heavily positive deviations of the inflation rate 

from its target and/or negative deviations of actual output from its potential level in comparison to the 

adverse ones, the Smooth Transition Auto Regressive (STAR) models developed by Terasvirta (1998, 

2004) may have more explanatory power than linear models. In this section, therefore, we present a 

non-linear autoregression framework which is able to capture asymmetric dynamic behaviors of the 

short-term interest rate. 

STAR models are non-linear time series models which allow for smooth endogenous regime 

switches and, for that reason, provide economic intuition for non-linear behavior and determine the 

changing time of setting rule. The standard STAR models for a non-linear interest rate rule can be 

defined as follow;
10

 

 ' ' ; ,  ,t t t t ti z z G s c       1,  , t T   (9) 

where ' ' '( ,  )t t tz w x  is an   1 1m   vector of the explanatory variables for Equation 7 and 8 with 

'

1(1,  ,   ,  )t t t pw i i    and ' '

1( ,  ,  )t t ktx x x  and '

0 0 0 0 0( ,  , ,  ,  )f f f f f       for  1, 2f   contain the 

parameters of the linear part of the model while '

1 1 1 1 1( ,  , ,  ,  )f f f f f       denotes the parameters of 

the non-linear part. The transition function  ; , tG s c    is assumed to be twice differentiable, a 

continuous function that is bounded between zero and one,    ; ,  0,1tG s c  , and it may be an 

economic variable or a linear deterministic trend,  . The slope parameter   indicates the smoothness 

(speed) of the transition from one regime to another and the location parameter c  denotes particular 

threshold values to be determined from the data or in other words determines where the transition 

occurs. The disturbance term is assumed to be independent and identically distributed (iid) with zero 

mean and constant variance, 2~ (0,  )t iid  . 

The type of regime switching behavior depends on the choice of transition function. In the 

literature, there are several choices of transition function and in this study we shall discuss two of 

them: logistic function and quadratic function. We start by taking a logistic function of order one into 

account. 

 
  

1
; ,                 0

1 exp
t

t

G s c
s c

 


 
  

. (10) 

The Logistic STAR (or LSTAR1) model is a STAR model with a logistic transition function of 

order one which increases monotonically as a function of transition variable ts  and assumes 

asymmetric adjustments to positive and negative deviations of transition variable ts  relative to a single 

bound c .
11

 For example; if the transition variable is the deviation of inflation expectation from 

                                                 
10

 For further details, see Terasvirta (1998, 2004) 
11

 As the transition variable approaches negative infinity t(s ) , the transition function gets closer to zero 

  tG s ;δ,  c 0  while as the transition variable moves towards positive infinity t(s ) , the transition 

function gets closer to one   tG s ;δ,  c 1 . When the speed of transition approaches zero ( 0)  , the logistic 

function equals 0.5 and in this special case, the model reduces to a linear model. We can, therefore, say that the Logistic 

STAR model nests a linear model. The transition function gets closer to zero   tG s ;δ,  c 0  when the smoothness 
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inflation target  *gap

t t k t ks E E   
   
 

, then the LSTAR1 model is able to describe an asymmetric 

reaction of a central bank to a high and to a low level expectation gap regime. 

As another point of view, Martin and Milas (2004) supposed a quadratic transition function 

since they assumed that the transition function may be non-monotonic instead of monotonic, as in 

logistic function when a central bank targets inflation in a band rather than as a point target. The 

reaction function of the monetary authorities, consequently, might differ at the time that the inflation is 

outside the band. The quadratic logistic function is the following logistic function of order two; 

 
  

1 2

1 2

1
; ,                 0       

1 exp
t

t t

G s c and c c
s c s c

 


  
     

 (11) 

The Quadratic STAR (or LSTAR2) model is a STAR model with an quadratic logistic function 

and assumes asymmetric adjustments to positive and negative deviations of transition variable ts  

relative to a double bound, 1c  and 
2c . In Equation 11, 1c  denotes the lower band while 

2c  signifies the 

upper bound level. Martin and Milas (2004) indicated that this regime is called an inner regime when 

inflation is considered under control if the transition value ts  lies between the lower and upper band 

1 2tc s c  , and an outer regime otherwise.
12

 

Because the monotonic transition function (LSTAR1) is not satisfactory for the Turkish 

economy due to the downward-sloping stochastic trend in expected inflation rate (and actual inflation 

rate), in this study we consider the presence of a non-monotonic (LSTAR2) transition function.
13

 

Moreover, we take the deviation of inflation expectation from the official inflation target into account 

as a transition variable, since it is more likely that the CBRT will respond to positive or negative 

deviations of the transition variable and therefore there should be a double bound rather than just one. 

The quadratic logistic function allows us to estimate separate positive and negative bounds, and 

provides a fairly flexible way to model possible asymmetries and non-linearities in the central bank‘s 

reaction function. 
 

 

4.  Data and Empirical Analysis 
4.1. Data and Unit Root Tests 

Our data set consisted of the monthly interest rate, actual inflation gap, expected inflation gap, actual 

output gap, expected output gap and the nominal exchange rates for the Turkish economy covering the 

period from 2002:M1 through 2012:M04. Overnight interest rate is used as the short term interest rate. 

Actual inflation gap refers to the subtraction of inflation from its target ( )gap T

t t     while expected 

inflation gap indicates the difference between expected inflation and inflation target 

1( | )gap T

t t tE E     . Inflation rate is calculated as 12 12(( ) / ) *100t t t tCPI CPI CPI     of the 

2003-based Consumer Price Index (CPI) and inflation expectation is the inflation expectation for 

twelve months ahead-horizon. The yearly released official inflation targets by the CBRT transformed 

into the monthly data in line with Yazgan and Yilmazkuday (2007). The actual output gap is 

                                                                                                                                                                       

of transition move towards negative infinity ( )   while it gets closer to one   tG s ;δ,  c 1 hen the speed of 

transition approaches positive infinity ( )   

12
 As the transition variable approaches both negative and positive infinity t(s   or ) , the transition function gets 

closer to unity   tG s ;δ,  c 1 . When the speed of transition approaches zero ( 0)  , the interest rate reaction 

function which is shown in Equation 9 becomes a linear model. As the speed of transition moves toward positive infinity 

and the 1 2c c , quadratic logistic function gets closer to zero   tG s ;δ,  c 0  for 1 2tc s c   and equal to one 

for other values. The quadratic transition function is symmetric around 1 2( ) / 2c c  and asymmetric otherwise. 
13

 Data also support our expectation. 



International Research Journal of Finance and Economics - Issue 107 (2013) 147 

constructed by applying the Hodrick-Prescott (HP) Filtered Industrial Production Index (IPI) as 

measure for actual trend output and subtracting it from the actual IPI series ( )d p

t ty y y  . On the 

other hand, the expected output gap series is derived via the procedure proposed by Khalaf and Kichian 

(2004) who suggested deriving the trend of log of IPI by iteration process, instead of detrending the log 

of IPI using the full sample of T. In this process, the trend value of the log of IPI is obtained by 

extending the sample by one more observation and yields a value for the gap at time 1t  . This process 

is repeated until the end of the sample. Later on, in order to get the expected output gap, the log of IPI 

is subtracted from the re-trended value ( )( )p ity  which is obtained by iteratively,   .p itd

t tEy y y   The 

change in nominal exchange rate is calculated as 1 1(( ) / )*100t t te R R R    of the nominal exchange 

rate series ( )R  which was calculated as the Turkish lira value of the official basket (1 USD + 0.77 

EUR) of the CBRT prior to the 2001 crisis. All the variables were seasonally adjusted using the 

Tramo-Seats method and obtained from the Electronic Data Dissemination System (EVDS) of the 

CBRT and IMF-IFS database.
14

 

 

 

5.  Empirical Results 
5.1. Linear Taylor Rule Estimations with OLS and GMM 

Equations 7 and 8 are first estimated in case of 10 20λ λ 0   so as to concentrate on the basic Taylor 

rule and then are allowed for 10 20λ λ 0   in order to take the small-open economy situation into 

consideration. Ordinary Least Squares (OLS) and Generalized Method of Momentum (GMM) results 

of the linear reaction functions presented in Equations 7 and 8 are reported in Table 1. 

OLS estimations indicate that the expected inflation gap is insignificant while the other 

variables are significant and have expected signs. Because of the endogeneity problem, the GMM 

method is generally used in linear Taylor rule estimations. In our GMM estimations, the lagged 

variables of the regressor are used as instrumental variables and the estimation results are strengthened 

by the corresponding J -test. According to Equation 7, all variables are significant and have expected 

signs, but in Equation 8, the actual inflation gap is insignificant. The estimation results of the GMM 

point out that the CBRT has been following a forward-looking Taylor rule instead of a backward-

looking one during the IT period. 

 
Table 1: OLS and GMM Estimation Results for Linear Taylor Rules 

 

 

Equation 7 

 

Equation 8 

Model 1(a) Model 1(b) Model 2(a) Model 2(b) 

Forward-Looking 
Forward-Looking 

Small-Open Economy 
Backward-Looking 

Backward-Looking 

Small-Open Economy 

OLS GMM OLS GMM OLS GMM OLS GMM 

10α  
0.06 0.30*** 0.01 0.23*** 

20α  
0.27*** 0.55* 0.20 0.50* 

(0.16) (0.19) (0.15) (0.14) (0.15) (0.17) (0.15) (0.15) 

10ρ  
0.98* 0.96* 0.98* 0.97* 

20ρ  
0.96* 0.94* 0.96* 0.94* 

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 

10β  0.04 0.05*** 0.04 0.06** 
20β  -0.01 -0.00 -0.01 0.00 

(0.03) (0.03) (0.03) (0.03) (0.02) (0.02) (0.02) (0.02) 

10γ  
0.03** 0.04** 0.03*** 0.03* 

20γ  0.04** 0.05* 0.04** 0.04* 

(0.02) (0.02) (0.01) (0.01) (0.02) (0.01) (0.02) (0.01) 

                                                 
14

 We used Augmented Dickey Fuller (ADF) and Kwiatkowski-Phillips-Schmidt-Shin (KPSS) tests to estimate unit root 

coefficients for stationary. Even though the unit root tests report that some variables are stationary but others show 

some persistence for the Turkish economy, we follow the literature and do not take the possibility of unit roots in these 

variables into account as they seem to be improbable from an economic point of view, and we assume that all the 

variables are stationary. 
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Table 1: OLS and GMM Estimation Results for Linear Taylor Rules - continued 

 

10λ  
  0.07* 0.04* 

20λ  
  0.07* 0.04** 

  (0.02) (0.02)   (0.02) (0.02) 
2

R  0.9933 0.9911 0.9939 0.9918 2
R  0.9930 0.9917 0.9935 0.9922 

σ̂  0.8197 0.8011 0.7823 0.7699 σ̂  0.7760 0.7745 0.7760 0.7518 

F-stat 
5537.1  4563.1  

F-stat 
5322.0  4337.0  

(0.0000)  (0.0000)  (0.0000)  (0.0000)  

J-stat 
 9.35  12.11 

J-stat 
 9.21  11.08 

 (0.405)  (0.436)  (0.417)  (0.521) 

(1) Significant at; *1%, ** 5% and ***10%. Standard errors are presented in parenthesis while parenthesis under F-stat 

and J-stat show the probabilities. 

(2) As instrument variables in GMM estimations, we used the first four lags of each variable. (In Equation 7, we used the 

lags of expected inflation gap and expected output gap as the instrument but in Equation 8 the instruments variables 

are the lags of actual inflation gap and actual output gap. 

(3) The null hypothesis of no heteroskedasticity cannot be rejected using the Breusch-Pagan-Godfrey method. 

(4) Newey-West method is adopted in order to weight the variance-covariance matrix. 

 

5.2. Linearity Test 

In order to characterize whether monetary policy behavior has non-linearity in policy rate setting, LM-

test regression is applied to test the linearity against non-linearity and the rejection of the null 

hypothesis implies the existence of non-linearity in the Taylor rule. But an identification problem 

arises in the LM test, since the null hypothesis is defined as 0 :  0H    and because the models which 

are presented in Equations 10 and 11 are defined under the alternative hypothesis, 1 :  0H   . A third 

order Taylor approximation around the null hypothesis is done so as to solve this identification 

problem which yields the following auxiliary regression:
15

 
3

' ' *

0

1

,                       1,  ,  ,j

t t j t t t

j

i z z s t T  


     .  (12) 

where  * ' ; , t t t tz R s c     , with the remainder  ; , tR s c , and tz  denotes the vector of variables in 

tz  without the constant when ts  is an element of tz . j j  , where j  is a function of t  and c . 

Under the null hypothesis of linearity, 01 :  0jH    for j ; but under the alternative 11 :  0jH    for at 

least one j .
16

 The resulting asymptotic distribution is 2  with 3m  degrees of freedom under the 

null.
17

 

                                                 
15

 For further details, see Terasvirta (1998) and van Dijk et al. (2002). 
16

 The LM test was used to investigate this hypothesis because under the null, 
*

t tε ε  

17
 Terasvirta (1998) suggested F statistic instead of 

2χ  test statistic in case of small sample size. The resulting 

approximate F  distribution has 3m  and 3 1T m   degrees of freedom under the null hypothesis. 
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Table 2: p alues of Linearity Test and Selection of Threshold Variable 

 

 

Equation 7 

 

Equation 8 

Model 1(a) Model 1(b) Model 2(a) Model 2(b) 

Forward-Looking 
Forward-Looking 

Small-Open Economy 
Backward-Looking 

Backward-Looking 

Small-Open Economy 

d 
t tatistics 

p (-lue) 
D 

t tatistics 

p (-lue) 
D 

t tatistics 

p (-lue) 
D 

t tatistics 

p (-lue) 

1ti  
1 8.7933 1 8.9195 

1ti  
1 4.5113 3 4.8965 

 (0.000)  (0.000)  (0.000)  (0.000) 

gap

tEπ  
10 8.0137 10 9.6848 gap

tπ  
9 7.4908 9 9.8171 

 (0.000)  (0.000)  (0.000)  (0.000) 

d

tEy  
2 3.4385 4 5.7363 d

ty  
12 2.5679 12 3.6399 

 (0.000)  (0.000)  (0.000)  (0.000) 

te  
   3 2.8317 

te  
   7 2.0659 

   (0.002)    (0.026) 

The highest t -statistics (or lowest p -values in parenthesis) are given in the table for each variable. 

 

A non-linear model is estimated in case of rejection of linearity, but before that, a choice of 

threshold variable has to be made. The LM test procedure mentioned above takes each regressor into 

account as a prospect transition variable and the transition variable is selected in terms of the lowest 

p -value for the rejection of the model. Linearity test results, or in other words the p -values of the 

joint significance test, are presented in Table 2. 

The results from the F -test presented in Table 2 provide clear evidence that the monetary 

policy implemented by the CBRT shows STAR-type non-linearities for a number of transition 

variables since the null hypothesis of linearity has been rejected at the level of significance of 1%. 

Each explanatory variable has the potential to be chosen as a transition variable inasmuch as they 

presented the lowest p -values. In this study, we tried using the expected inflation gap as a transition 

variable for Models 1(a) and 1(b) because the GMM results in Table 1 showed that the CBRT has been 

following a forward-looking interest rate rule during the IT period and therefore we believe that once 

deviation of inflation expectation from official inflation target approaches a certain threshold or range, 

the CBRT adjusts its policy rule and begins to respond more forcefully to deviation in order to keep 

inflation at the desired level. But as another point of view, if the CBRT is implementing a backward-

looking policy rule, it adjusts its interest rate in terms of the deviation of actual inflation from its target 

rate; therefore, we took the actual inflation gap into account as another transition variable.
18

 

 
Table 3: Choice of the Transition Function 

 

Models  
Transition 

Variable 
D 04H  03H  02H  

Transition 

Function 

Model 1(a) Forward-Looking 
gap

tE  (10) 
2.989 5.575 3.813 

LSTAR2 
(0.034) (0.001) (0.012) 

Model 1(b) 
Forward-Looking 

Small-Open Economy 
gap

tE  (10) 
4.640 5.693) 3.691 

LSTAR2 
(0.001) (0.000 (0.008) 

Model 2(a) Backward-Looking 
gap

t  (9) 
1.284 10.014 1.645 

LSTAR2 
(0.284) (0.000) (0.184) 

Model 2(b) 
Backward-Looking 

Small-Open Economy 
gap

t  (9) 
2.666 8.734 2.794 

LSTAR2 
(0.036) (0.000) (0.030) 

                                                 
18

 Terasvirta (1998) suggested that the lowest p -valued variable in the rejection of linearity test should be chosen as the 

transition variable on conditions that the null hypothesis of linearity is rejected for more than one variable and there is 

no reason to choose one variable over any other. 
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After the selection of transition variables, the decision between transition functions presented in 

Equations 10 and 11 should be made from the following sequence of null hypotheses based on the 

auxiliary regression in Equation 12: 

04 3:  0H    

03 2 3:  0 |  0H     (13) 

02 1 2 3:  0 |  0H       

Terasvirta (1998) suggested that the LSTAR2 model should be selected in case of lowest p -

value from the rejection of 
03H , LSTAR1 otherwise. Table 3 reports the test results for the choice of 

the transition function. The results from Table 3 suggest that the LSTAR2 model fits better to all 

models regardless of whether the Taylor rule is the baseline or the small-open economy version if the 

expected (or actual) inflation gap is chosen as a transition variable. This means that the CBRT is 

attempting to keep the expected (or actual) inflation gap within a spesific range. 

 

5.3. Non-linear GMM Estimations 

Following the literature, we have estimated the models by employing instrumental variable estimation 

via non-linear GMM and the results for the non-linear interest rate reaction functions of the CBRT are 

presented in Table 5. The best fitting model is found by a two-dimensional grid search over the   and 

c , ranging   from 1 to 500 by 0.01 increments and ranging c  between the maximum and minimum 

values of transition variable by 0.01 increments.
19

 

According to data, the CBRT tries to keep the expected inflation gap within a range of 3% -

7.8% in the case of a forward-looking small-open economy version. Model 1(b) in Table 5 indicates 

that the CBRT reacts to the expected inflation gap and the expected output gap mildly when the 

expected inflation gap is inside this range; otherwise, it starts to react drastically. The interest rate 

increases by 0.06% as long as the expected inflation gap is in this range while it increases by 0.58% in 

the case of it being out of the range. These coefficients indicate that the CBRT responds more 

forcefully to a deviation of inflation expectation from its official targets once it overflows the range of 

3% -7.8%. Similar results are obtained for the expected output gap; namely, the CBRT changes its 

policy rate by 0.03% and 0.23% in the case of a 1% increase in expected output gap, respectively, 

when the expected inflation gap is within or out of this range. An important result is provided by the 

coefficients of interest rate smoothing parameter in the linear and non-linear parts of the model. The 

value of smoothing parameter is 0.97 in the linear part while it is 0.29 in the non-linear part. These 

values indicate that the CBRT has put more weight on the lagged interest rate in determining policy 

rate if the expected inflation gap is within the range, but otherwise, the importance of the lagged 

interest rate decreases in the case of it being out of range and the importance of the expected inflation 

gap and the expected output gap increases as we have mentioned earlier, while the coefficient 

exchange rate is similar in both the linear and the non-linear parts. The results provide strong evidence 

in favor of a non-linear Taylor rule which has been followed by the CBRT since the IT regime was 

adopted.
20

 

 
Table 5: Non-linear GMM Estimation Results for Non-linear Interest Rate Reaction Functions 

 

 

Model 1(a) Model 1(b) 

 

Model 2(a) Model 2(b) 

Forward Looking 
Forward Looking 

Small-Open Economy 
Backward Looking 

Backward Looking 

Small-Open Economy 

Tr. Variable 
gap

tE  
gap

tE   
gap

t  
gap

t  

 

                                                 
19

 This is a convenient way to obtain sensible starting values for the non-linear optimization algorithm since it selects 

those parameter estimates in order to minimize the variance of the residual term. 
20

 In Model 1(b), all variables are significant beside smooth parameter and transition variables. 
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Table 5: Non-linear GMM Estimation Results for Non-linear Interest Rate Reaction Functions - continued 

 
Linear Part 

10α̂  
3.6717* 0.2588*** 

20α̂   
0.2809*** 0.0624 

[3.3249] [1.6752] [1.7419] [0.4027] 

10ρ   
0.8942* 0.9734* 

20ρ   
0.9527* 0.9619* 

[44.0114] [101.8026] [108.7385] [114.9113] 

10β̂  
0.4485* 0.0641** 

20β̂   
0.0577 0.1008* 

[2.6478] [2.0287] [1.4673] [2.5406] 

10γ̂   
0.2821* 0.0379*** 

20γ̂  
0.0438** 0.0390** 

[3.2958] [1.7443] [2.2927] [2.2036] 

10λ̂   
- 0.1325* 

20λ̂   
- 0.1387* 

 [5.3886]  [4.4980] 

Non-linear Part 

11α̂   
-3.8821* -7.0072* 

21α̂  
-1.2726** -0.6832 

[-3.4616] [-1.7609] [-2.0024] [-1.5715] 

11ρ  
0.1101* 0.2950*** 

21ρ   
0.0639* 0.0434** 

[4.6600] [1.8580] [2.6420] [2.1809] 

11β̂  
-0.4230** 0.5888*** 

21β̂   
-0.0240 -0.0731 

[-2.4224] [1.7964] [-0.4848] [-1.5294] 

11γ̂   
-0.2424* 0.2378* 

21γ̂   
0.0506 0.0192 

[-2.7701] [2.7987] [0.7557] [0.4240] 

11λ̂   
- 0.1437* 

21λ̂   
- -0.1352* 

 [3.0976]  [-3.1977] 

Speed of Transition and Location Variables 

δ   
5016.0007 5.4723**  12.8723 2249.9003 

[0.0000] [2.2158]  [0.4268] [0.0116] 

2c   
-2.3762 3.0186*  5.1476* 5.1663* 

[-0.0146] [17.0677]  [17.4173] [106.9090] 

1c   
-7.6226 -7.8212*  -3.6800 -2.6377 

[-0.0146] [23.3607]  [-0.6530] [-0.0039] 

Test Statistics 
2

R  0.6952 0.7202  0.5864 0.6254 

σ̂  0.558 0.477  0.628 0.537 

J tat 
8.996 9.552  8.846 9.485 

(0.421) (0.552)  (0.402) (0.549) 

D. W. 1.629 1.899  1.616 1.769 

(1) Significant at; *1%, ** 5% and ***10%. Standard errors are presented in parenthesis while parenthesis under J-stat 

shows the probabilities. 

(2) As instrument variables in the non-linear GMM estimations, we used the first four lags of each variable (In Equation 

7, we used the lags of expected inflation gap and expected output gap as the instrument but in Equation 8 the 

instruments variables are the lags of actual inflation gap and actual output gap). 

(3) 
2R ,̂ and D.W. indicate the adjusted 

2R ,standard error of regression and Durbin Watson test statistic, respectively. 

 

Our results also reveal that the CBRT is following an asymmetric monetary policy beside non-

linearity, since the absolute value of the upper bound, 3%, is lower than the absolute value of the lower 

bound, -7.8%, which means that the flexibility of the CBRT against positive deviation of the expected 

inflation gap is lower than negative deviation. In addition, the results obtained from the linear part of 

the non-linear GMM model are consistent with the results from the linear Taylor Rule model for Model 

1(b) in Table 1.
21

 

According to the results from Model 1(a), it can be seen that the upper and lower bounds of 

threshold variable are statistically insignificant although both the expected inflation gap and the 

expected output gap enter the forward-looking model significantly. The results presented in Table 5 for 

Models 2(a) and 2(b) indicate that the actual inflation gap and the actual output gap are insignificant in 

                                                 
21

 When the results obtained from linear GMM are compared with results from the non-linear ones, it can be seen that 

adjusted 
2R and standard errors of residuals provide better results in favor of a non-linear GMM estimation. 
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the non-linear part beside speed of transition,  , and lower bound of transition variable, 
2c , when the 

actual inflation gap is taken into consideration as a transition variable. Therefore, this provides strong 

evidence in favor of that the CBRT not following a backward-looking Taylor rule in consistence with 

the results of the linear GMM shown in Table 1. 

 

 

6.  Conclusion 
After abandoning a managed exchange rate regime in 2001, the Central Bank of the Republic of 

Turkey (CBRT) started to determine overnight interest rates as a policy instrument instead of nominal 

exchange rates. Since the dynamic behaviors of the interest rates have a number of economic 

implications, it is crucial to analyze the interest rate setting rule in the Turkish economy. In this study, 

we investigated the behavior of the policy reaction function of the CBRT by employing Smooth 

Transition Auto Regression (STAR) models which allow for the possible presence of non-linearities in 

the data. The existence of such non-linearity indicates that either the CBRT has an asymmetric loss 

function or the Turkish economy has a convex aggregate supply curve, or both. 

Despite the linear GMM results providing evidence that the CBRT has been following a linear 

forward-looking Taylor rule during the IT period, our econometric analysis of the data has rejected 

linearity and revealed that the monetary policy implemented by the CBRT shows non-linearities. Our 

data suggested that the quadratic transition function fits better to interest rate reaction functions rather 

than the logistic function. In this study, we tried using the expected inflation gap and the actual 

inflation gap as transition variables because we believe that once deviation of expected inflation (or 

actual inflation) from the official inflation target approaches a specific threshold or range, the CBRT 

adjusts its policy rule and begins to respond more forcefully to the deviation in order to keep inflation 

at the desired level. 

According to our data, the CBRT tries to keep the expected inflation gap within a range of 3% -

7.8% in the case of a forward-looking small-open economy version. The CBRT reacts to the expected 

inflation gap mildly when the expected inflation gap is inside this range; otherwise, it starts to react 

drastically. The same scenario is valid for the expected output gap. Moreover, the interest rate 

smoothing parameter is much higher if the expected inflation gap is within this range but the 

importance of a lagged interest rate decreases in the case of it being out of range, while the coefficient 

of change in the exchange rate is similar in both the linear and the non-linear parts. These findings 

provide evidence in favor of the monetary policy behavior of the CBRT being best described by a non-

linear forward-looking Taylor rule rather than a linear or backward-looking rule during the IT period. 
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Abstract 
 

In this study, the effect of economic freedom on economic growth was tested for 12 

Islamic countries over the period 1995-2010 by utilizing panel data. Economic growth was 

represented by GDP per capita while economic freedom was represented by two different 

indices, which were the Index of Economic Freedom (IEF) and the Economic Freedom of 

the World (EFW) published by the Heritage Foundation and the Fraser Institute 

respectively. The relationship between the variables was tested via fixed effects panel data 

technique. Carried out based on two different freedom indices, the econometric analysis 

showed that economic freedom makes a positive and statistically significant contribution to 

growth in the examined Islamic countries. 
 

 

Keywords: Economic Freedom, Economic Growth, Islamic Countries, Panel Data 

JEL Classification Codes: O20, O40, O53, C23 
 

1.  Introduction 
Since the mid-1990s in particular, one of the important research subjects of literature on economic 

growth has been the relationship between economic freedom and growth. Economic freedom can be 

defined as the lack of state restriction on the production, distribution and consumption of goods and 

services beyond the limitations necessary for individuals (Beach and Miles, 2006) or, according to 

another approach, as the protection of private ownership and the functioning of private market 

mechanism under minimum public intervention (Garret and Rhine, 2010). The theoretical and 

empirical studies conducted in this field commonly show that economic freedom may be a significant 

factor for explaining economic performance differences between countries, and it makes positive 

contributions to productivity growth, improvement in innovative environment, and efficient use of 

resources. Another finding of the above-mentioned studies is that economically more free countries 

have higher growth rates, per capita incomes, foreign trade volumes, and general welfare levels (De 

Haan and Sturm, 2010; Saini et al., 2010; Gorlach and Roux, 2011). If the Table 1 and 2 provided 

below are examined, it can be understood better that economic freedom affects growth positively. 
 

Table 1: Economic Freedom and Per Capita GDP (Purchasing Power Parity) 
 

Regions Five Most Free Five Least Free 

Europe 46.593 $ 13.595 $ 

Asia-Pasific 40.830 $ 3.400 $ 

Middle East and North Africa 39.063 $ 7.885 $ 

Americas 25.198 $ 8.243 $ 

Sub-Saharan Africa 8.989 $ 1.514 $ 

Source: 2012 Index of Economic Freedom (by Heritage Foundation) 
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Table 2: Economic Freedom and Economic Growth 

 

Freedom Categories 
Ten Year Growth Rate 

in Per Capita Income (%) 

Free 3.7 

Mostly Free 2.9 

Moderately Free 2.8 

Mostly Unfree 2.3 

Repressed 2.1 

Source: 2012 Index of Economic Freedom (by Heritage Foundation). 

 

Prepared based on the 2012 Index of Economic Freedom published by the Heritage Foundation, 

the Table 1 presents the average per capita incomes of the economically most free and least free 5 

countries in each region based on regional division. The examination of the table reveals that those 

countries which have a higher economic freedom level have also a higher per capita income while the 

countries with a lower economic freedom level have a lower per capita income, too. Similarly, 

providing ten-year average per capita income growth rates, Table 2 indicates that economic freedom 

level and per capita income growth rate move in parallel. In other words, as the level of freedom rises, 

per capita income growth rate (economic growth) goes up, too. Based on the information provided in 

both tables, it is possible to say that economic freedom may stand as one of the major determinants for 

achieving a sustainable and high-rated growth. 

The review of the studies investigating the relationship between economic freedom and 

economic growth reveals that two different freedom indices are employed in particular: The Index of 

Economic Freedom (IEF) published through the cooperation of the Heritage Foundation and Wall 

Street Journal, and The Economic Freedom of the World (EFW) calculated by the Fraser Institute. The 

economic freedom levels of countries are assessed by IEF through a 0-100 scale and by EFW via a 0-

10 scale. In both indices, high values refer to high economic freedom levels while low values 

correspond to low economic freedom levels. The present study investigated the effect of economic 

freedom on economic growth through the above-mentioned two freedom indices. 

 
Table 3: Per Capita GDP, IEF and EFW Index in 12 Islamic Countries (2010) 

 

Countries 
Per Capita GDP 

(Thousand Dollars) 
IEFi 

IEF 

Freedom Level 
EFWi 

EFW 

Freedom Level 

Malaysia 5184 64.8 Moderately Free 6.96 3nd Guartile 

Turkey 5356 63.8 Moderately Free 6.92 3nd Guartile 

S. Arabia 9499 64.1 Moderately Free 7.06 2nd Guartile 

Tunusia 3143 58.9 Mostly Unfree 6.81 3nd Guartile 

Azerbaijan 2344 58.8 Mostly Unfree 6.17 Least Free 

Egypt 1975 59.0 Mostly Unfree 6.49 3nd Guartile 

Indonesia 1145 55.5 Mostly Unfree 6.88 3nd Guartile 

Pakistan 668 55.2 Mostly Unfree 6.26 Least Free 

Bangladesh 558 51.1 Mostly Unfree 6.34 Least Free 

Yemen 608 54.4 Mostly Unfree - - 

Nigeria 540 56.8 Mostly Unfree 6.07 Least Free 

Iran - 43.4 Repressed 6.26 Least Free 

Sources: World Development Indicators (2012). Heritage Foundation (2012 Index of Economic Freedom Report). Fraser 

Institute (Economic Freedom of the World 2012 Annual Report). 

 

Table 3 presents the per capita incomes and IEF and EFW index values of the countries under 

examination for the year 2010 as well as information pertaining to the economic freedom levels. Based 

on this table, it can be said that though there are a couple of exceptions, economic freedom index value 

and per capita income move in parallel, those countries which have a higher per capita income also 

have a higher freedom level, and the countries with per capita incomes close to one another have also 

close freedom index values. The examination of the table demonstrates that Pakistan (income: $668), 
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Bangladesh (income: $558), Yemen (income: $608), Nigeria (income: $540), and Iran (income: $540) 

are mostly unfree and repressive countries according to the IEF, and are the least free countries 

according to the EFW. On the other hand, Malaysia (income: $5,184) and Turkey (income: $5,356), 

which have achieved considerable economic improvements especially in recent years, are among the 

partly free countries besides Saudi Arabia. 

In this study, we examinated the effect of economic freedom on economic growth (per capita 

GDP) empirically in 12 Islamic countries over the period 1995-2010 by means of panel data analysis 

(fixed effect and random effect model). The structure of this paper is organised as follows. Section two 

provides a brief overview of recent contributions within the economic freedom and economic growth 

literature. Section three describes econometric methodology and data set used empirical analysis, and 

section fourth proceeds to the empirical findings obtained from analysis and their explanation. Fifty 

and the last section provides a summary of the analysis along with concluding remarks. 

 

 

2.  Literature Review 
Islam (1996) tested the relationship between economic freedom and per capita income in low income, 

middle income, and high income countries through the least squares method. The analysis findings 

demonstrated that economic freedom generally affects growth positively though the relationship 

between variables varies depending on the income levels of countries. Ayal and Karras (1998) 

investigated how 13 components of economic freedom affected economic growth in the 1975-1990 

period in 58 countries including Turkey. They determined that only 7 of the mentioned components 

had a positive and significant effect on growth. Conducting a study in 75 underdeveloped and 

developing countries through panel least squares method, Yay (2002) reported that economic freedom 

affects the growth rates of the analyzed countries positively. Norton (2003) carried out a cross-section 

data analysis in countries with different levels of development by means of the least squares technique. 

The analysis indicated that economic freedom affects development positively, but has a negative effect 

on poverty. Employing the annual data pertaining to the 1980-2000 period and the economic freedom 

index of the Fraser Institute, Gwartney et al. (2004) concluded that economic freedoms have a 

statistically significant and positive effect on growth and investments in 94 countries. 

Stating that the dynamic relationship between freedom and economic growth varies in 

accordance with the component of freedom used, Justesen (2008) estimated that there is a positive and 

strong causality from economic freedom (monetary freedom and trade freedom) towards growth while 

there is a positive but weak causality from growth towards economic freedom. Sarıbaş (2009) carried 

out a panel regression model estimation on 49 countries for the 1995-2004 period by including the 

components of freedom and the general economic freedom index separately. The study concluded that 

general economic freedom index affects growth negatively, but monetary freedom, trade freedom and 

financial freedom have nothing to do with growth. In their study covering the 1970-2005 period of 

Turkey, Beşkaya and Manan (2009) tested the effect of economic freedom and democracy on 

economic performance. Carried out through such modern time-series techniques as Engle-Granger 

cointegration and error correction model, the empirical analysis demonstrated that these two variables 

are directly (positively) related. Employing modified autoregressive distributed lag (MARDL) test for 

5 South Asia countries (Bangladesh, India, Nepal, Pakistan, and Sri Lanka), Mahmood et al. (2010) 

observed that financial freedom, trade freedom, investment freedom, freedom of enterprise, and 

freedom from corruption have a positive relationship with economic growth in the long and short term. 

Stating that having physical capital, high-skilled labor, and improved technology do not always 

ensure economic growth by themselves, and economically more free countries have higher growth 

rates, per capita incomes, and foreign trade volumes, Gorlach and Roux (2011) determined, in their 

fixed effects and granger causality estimation implemented for 6 SADC member countries, that 

economic freedom has a significant and positive effect on economic growth. Pourshahabi et al. (2011) 

carried out a study in 22 OECD countries in the 1997-2007 period by means of fixed effects panel data 

method. They estimated a positive relationship between economic freedom and economic growth. 
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Accordingly, a rise of 1% in economic freedom index contributes to growth by 0.01%. Investigating 

the relationship between economic freedom and development in the context of some Latin America 

countries and Turkey, Yalman et al. (2011) reached certain findings showing that property rights, trade 

freedom, and freedom from corruption affect development positively while capital and investment 

freedom affect it negatively. Reporting that the effect of economic freedom on growth varies 

depending on the component of freedom taken into account, Ockey (2011) carried out a variance-

weighted least squares analysis for 164 different country cases. The analysis reached empirical 

evidences showing that trade freedom, financial freedom, and freedom from corruption affect 

economic growth positively while labor freedom affects it negatively. Contrary to this, Tiwari (2011) 

found out that freedom from corruption affects economic growth negatively in 24 Asian countries. 

Williamson and Mathers (2011) investigated how economic freedom and culture affect growth in many 

different countries including Turkey, and found out that above-mentioned two variables affect growth 

positively, but freedom has a bigger contribution to growth. Lee et al. (2012) performed an empirical 

analysis in 79 countries based on panel cointegration and vector error correction model. They found 

out that there is a two-way causality relationship between economic freedom and growth. Estimating 

whether there is a causality relationship between economic freedom and growth for 15 transition 

economies through Solow-type growth model, Ay and Ozcan (2012) found that there was a one-way 

causality from freedoms to growth in the 1996-2010 period. 

 

 

3.  Econometric Methodology and Data 
In the present study, panel data analysis approach was adopted for testing the effect of freedom on 

economic growth in a total of 12 Islamic countries
1
 including Turkey. Panel data, which can also be 

described as longitudinal or cross-section time-series data, are the set of data emerging as a result of 

combination of time-series observations pertaining to units such as country, company, and household 

in a cross-section form (Hsiao, 2003; Hsiao, 2006). Since panel data analysis has two dimensions, 

which are time-series and cross-section, it provides a wide range of advantages such as ability to 

control individual differences, a higher degree of freedom which increases the reliability of the 

parameter estimation depending on the bigness of the number of observations, capability to observe 

non-measurable effects thanks to cross-section and time-series estimations, and providing an 

opportunity to estimate complex behavioral models (Gujarati, 2003; Gujarati and Porter, 2009; Baltagi, 

2007; Baltagi, 2010). For this reason, it has a wide usage area in the applied literature. The model 

employed in panel data analysis can be demonstrated as follows: 

...it it kit kit Kit kit itY X X         (1) 

i = 1,…,N; t = 1,…T ve k = 1,…,K 

In the equation number (1), (i) refers to economic units (countries, companies, households, 

etc.), in other words the cross-section dimension of the model; (t) refers to the time-series dimension of 

the model; (N) refers to the number of economic units contained in the model; (T) refers to the number 

of observations pertaining to each unit; and (K) refers to the number of independent variables in the 

model. Finally, ηit is the error term of the unit rank number i in the t period. It is considered to be 

independent for all units and time, and is accepted to display the following distribution: ηit~IN (0, ϭ
2
) 

(Maddala, 2001). 

In the panel data approach, the relationships between variables can be investigated through 

three different models (least squares, random effects and fixed effects) based on the assumptions 

concerning the characteristics of error terms and constant terms in the estimated regression models. 

The basic assumption of fixed effects model is that the differences between cross-section units can be 

captured through differences in the constant term, and individual effects are correlated with 

independent variables. Accordingly, it is accepted that each one of the economic units in the model has 

a constant term that does not vary in the course of time and indicates the effects of the variables 

                                                 
1
 Turkey, Indonesia, Azerbaijan, Malaysia, Pakistan, Yemen, Egypt, Bangladesh, Nigeria, Saudi Arabia, Iran and Tunusia. 
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excluded from the model (Greene, 2000; Stock and Watson, 2007). Random effects model, which can 

also be described as error components model, regards constant term as a random variable contrary to 

the fixed effects model. Therefore, this approach accepts that the differences between cross-section 

units emerge randomly (Gujarati, 2003). 

The second stage in panel data analyses includes deciding on fixed or random effects model 

estimations as the appropriate one. This selection can be made either based on certain assumptions 

regarding the time-series (T) and cross-section dimensions of the panel, or by means of the tests 

developed by Hausman (1978) and Breusch-Pagan (1980). In the present study, Hausman approach 

was adopted for selecting the model. Hausman test examines whether the error term (ηi) is correlated 

with the independent variables (X) contained by the estimated model. In the event that the basic 

hypothesis H0 accepting that there is no relationship between ηi and X is rejected, fixed effects model is 

decided to be the appropriate model. However, if the H0 hypothesis is accepted, random effects model 

is decided to be the appropriate one. Table 4 provides detailed information about the variables and data 

used in the econometric analysis. 

 
Table 4: Variables, Definition and Sources 

 
Variable Definition Source 

Per Capita GDP 
: Used as an indicator of economic growth. 

(in 2000 constant USD) 
WDI 

IEF Index : Index of Economic Freedom. Heritage Foundation Reports 

EFW Index : Economic Freedom of The World. Fraser Institute Reports 

Physical Capital 
: Per capita fixed capital formation. 

(in 2000 constant USD) 
WDI 

Human Capital : Human Development Index (HDI). HDI Reports 

Infor. and Com. Tech. (ICT) : Internet Users (per 100 inhabitants). WDI 

Financial Development : Domestic Credict to Private Sector / Nominal GDP WDI 

Inflation : Consumer Price Growth (%). WDI 

Trade Openness : Total Export and Import / Nominal GDP WDI 

WDI: World Development Indicators (Worldbank). 

 

Before estimating the effect of economic freedom on economic growth, the scatter diagram was 

used for providing a priori (though not definite) information concerning the direction of the 

relationship between variables. Graph 1 presents the results of the scatter diagram formed in order to 

establish the relationship between per capita GDP, defined as an indicator of growth, and economic 

freedom variables (IEF and EFW). Based on this graph, the distribution of the observations pertaining 

to variables gives a considerable idea regarding the existence of a positive relationship between 

economic freedom and economic growth. The positivity of the Pearson correlation coefficients used for 

estimating the direction and magnitude of the relationship between two variables clearly supports this 

situation. 
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Graph 1: Economic Freedom (IEF-EFW Index) and Economic Growth 

 

 
 

 

4.  Empirical Findings 
The relationship between economic growth and economic freedom was estimated via fixed effects and 

random effects panel data models after scatter diagram and correlation analysis. Although the results 

yielded by the random effects model were included in the study, the relationship between the above-

mentioned variables was evaluated within the framework of the fixed effects model based on the 

Hausman model selection test. The Table 5 below shows the findings obtained from the fixed effects 

model estimation carried out through the IEF index that contained various control variables considered 

to have an effect on economic growth. 

 
Table 5: The Effect of Economic Freedom (IEF Index) on Economic Growth 

 
Dependent Variable: Log of per capita GDP (Economic Growth) 

 Fixed Effects Model Estimation Random Effetcs Model Estimation 

Independent Variables Coefficent t-statistics Probability Coefficent t-statistics Probability 

Constant Factor 4.52443
*** 

19.4105 0.0000 4.27057
*** 

17.2625 0.0000 

IEF Index 0.00767
*** 

3.06068 0.0026 0.00768
*** 

3.08717 0.0024 

Physical Capital 0.34055
*** 

10.1108 0.0000 0.36628
*** 

11.2931 0.0000 

Human Capital 0.69669
*** 

2.82644 0.0053 0.83939
*** 

3.48281 0.0006 

Infor. and Com. Tech. 0.00777
*** 

8.74920 0.0000 0.00759
*** 

8.58516 0.0000 

Financial Development -0.04998
 

-0.47842 0.6330 -0.04361
 

-0.42612 0.6705 

Inflation 0.09495 1.21273 0.2270 0.10152 1.30281 0.1944 

Trade Openness -0.16726
* 

-1.88374 0.0614 -0.02471
* 

-0.15628 0.0696 

Diagnostic Statistics 

   Number of Observations : 182 

Number of Observations : 182 Wald (Group) χ
2
 statistics : 458.9466

***
 

Wald (Group) χ
2
 statistics : 399.0705

***
 Wald (Group) F statistics : 65.5638*** 

Wald (Grup) F statistics : 57.0100
***

 Hausman Test statistics (χ
2
) : 15.49250

**
 

Note: ***, ** and * imply levels significance at %1, %5 and %10 respectively. 

 

Based on the fixed effects model solution, the following economic interpretations can be made: 

Such control variables as physical capital, human capital, and information and communication 

technologies besides economic freedom have a statistically significant and positive effect on real per 

capita income, which is used as an indicator of economic growth, while trade openness has a negative 

effect on it in 12 Islamic countries included in the present study. Based on the coefficients of these 

variables, it is seen that a rise of 1% to take place in such variables would increase economic growth by 
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approximately 0.007%, 0.340%, 0.696%, and 0.007% respectively, but a rise of 1% in trade openness 

would decrease economic growth by -0.167%. Another finding is that financial development and 

inflation did not have any effect on the growth of the countries included in the analysis during the 

period under examination. 

 
Table 6: The Effect of Economic Freedom (EFW Index) on Economic Growth 

 
 Dependent Variable: Log of per capita GDP (Economic Growth) 

 Fixed Effects Model Estimation Random Effetcs Model Estimation 

Independent Variables Coefficent t-statistics Probability Coefficent t-statistics Probability 

Constant Factor 5.30462
*** 

33.8535 0.0000 4.99289
*** 

29.8863 0.0000 

EFW Index 0.07955
*** 

4.52916 0.0000 0.05920
*** 

3.45710 0.0007 

Physical Capital 0.19294
*** 

6.90129 0.0000 0.24437
*** 

9.21537 0.0000 

Human Capital 0.44764
*** 

2.75637 0.0067 0.59088
*** 

3.70229 0.0003 

Infor. and Com. Techn. 0.00619
*** 

9.75222 0.0000 0.00647
*** 

9.57064 0.0000 

Financial Development -0.09441
 

-1.24144 0.2168 -0.07092
 

-0.94426 0.3468 

Inflation 0.00347 0.07190 0.9428 -0.02639 -0.54832 0.5844 

Trade Openness 0.04249
 

0.63826 0.5245 0.08650
 

1.35856 0.1767 

Diagnostic Statistics 

  Number of Observations : 137 

Number of Observations : 137 Wald (Group) χ
2
 stastistics : 624.8517

***
 

Wald (Group) χ
2
 statistics : 43.5750

***
 Wald (Group) F statistics : 89.2645

***
 

Wald (Group) F statistics : 77.6535
***

 Hausman Test statistics (χ
2
) : 43.0643

***
 

Note: ***; imply levels significance at %1. 

 

Table 6 provides the results of estimation carried out by means of EFW index. The data 

belonging to 9 Islamic countries apart from Azerbaijan, Saudi Arabia, and Yemen were taken into 

consideration in the panel data application performed via the EFW. The reason for the exclusion of the 

aforesaid countries is that their economic freedom index values have been published by the Fraser 

Institute only for a couple of years. Based on the results of the fixed effects estimation it is realized that 

physical capital, human capital, and information and communication technologies, besides economic 

freedom, included in the study as control variables affect growth positively. Based on the coefficients 

of these variables, it can be said that a rise of 1% to occur in such variables would increase economic 

growth by 0.079%, 0.192%, 0.447%, and 0.006% respectively. On the other hand, inflation, trade 

openness, and financial development were seen to have no significant effect on the economic growth of 

the above-mentioned countries in the period under examination. 

 

 

5.  Summary and Concluding Remarks 
The relationship between economic freedom and economic growth has stood out as one of the 

important research subjects of both theoretical and empirical literature especially in recent years. It is 

possible to describe the common conclusion of the studies conducted in this field as follows: the level 

of economic freedom is a fundamental determinant of growth that can explain the differences between 

macroeconomic performance of countries. Based on the fact that economic freedom may have an 

important role in achieving a sustainable growth, this study aimed at estimating whether economic 

freedom has any effect on economic growth in some selected Islamic countries with different levels of 

freedom. While economic growth was identified with the variable of per capita GDP, economic 

freedom was represented by the IEF and the EFW calculated by the Heritage Foundation and the Fraser 

Institute. Panel data covering the 1995-2010 period were taken into consideration in this study where 

the effect of economic freedom on growth was examined in 12 Islamic countries through the IEF, and 

in 9 Islamic countries via the EFW index. Carried out based on two different freedom indices, the fixed 

effects model estimation demonstrated that economic freedom has a statistically significant and 

positive effect on economic growth. In this regard, the policy makers of the Islamic countries that have 

set a steady and high-rated growth as the basic macroeconomic target should implement policies aimed 
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at the improvement of the economic freedom environment that improves growth by contributing to the 

efficient use of resources and productivity growth. 
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Abstract 

 

In this study I reviewed the financial policy in the context of historical evolution of 

financial structure associated with the stages of economic development in developing 

countries. At the very early stages of economic development with the underdeveloped 

financial sector, the government is often the only catalyst for economic growth, and should 

take an initiative in starting the process of economic growth by creating and nurturing 

financial markets with active interventionist policies within a broad framework of industrial 

policy. However, relatively at the advanced stages of development as the economic growth 

starts and accelerates, the financial structure become increasingly complex and 

sophisticated, the market forces should be harnessed and replace the government 

interventions. 
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1.  Introduction 
The historical overview of financial policies in developing countries begins with period of financial 

repression in the 1950s and 1960s, and it might be useful to review how the government intervention 

came about this juncture. In the 1950s and 1960s, the shortage of capital was seen to be a critical 

constraint to economic growth in developing countries. The basic motivation for government 

intervention was to correct the market failure in the financial markets to generate sufficient capital for 

economic development. Financial markets in developing countries were seen to be too underdeveloped 

to optimize socially optimal level of capital for economic development. The historical overview of 

financial policies in developing countries begins with the period of financial repression in the 1950s 

and 1960s, and it might be useful to review how the government intervention came about at this 

juncture. In the 1950s and 1960s, the shortage of capital was seen to be a critical constraint to 

economic growth in developing countries. The basic motivation for government intervention was to 

correct the market failure in the financial markets to generate sufficient capital for economic 

development. Financial markets in developing countries were seen to be too underdeveloped to 

mobilize a socially optimal level of capital for economic development. Moreover, the prevailing view 

at that time was that the government is not only capable of remedying such market failures, but also it 

is the only catalyst for economic growth which is capable of mobilizing a huge amount of capital for 
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infrastructure and social overheads programs at the early stages of economic development. Thus, the 

government actively intervened in the domestic financial markets to provide subsidized credit to 

strategic sectors selected by the overall development plan. Intervention followed intervention and soon 

the financial markets were under the direct control of government policy directives in credit pricing 

and allocation. 

 

 

2.  The Effects of Government Intervention 
Unfortunately, like most intervention, the government control of domestic financial markets coupled 

with weak administrative capacity bred corruption, rent-seeking activities, distortions, and 

inefficiencies in all aspects of the financial sector. Under the so-called ―financial repression‖ of 

government-determined subsidized interest rates, set a very low or negative real interest rates, 

privileged firms with access to cheap loans appropriated rents from depositors. Commercial banks 

were becoming increasingly at the mercy of the government for everything from whom to lend and 

where to secure bank credit. The government-directed credit allocation created a highly leveraged 

industrial base, and large firms which dominated the aggregate economies of these countries. They 

continued to rely on subsidized bank credit for their financial requirements. Over time, the large firms 

forged close customer relationships with the banks, providing business and financial information about 

these firms to the banks, namely alleviating the problem of asymmetric information, which reinforced 

the direction of credit. In the meantime, the banks neglected to serve the small and medium-sized firms 

in the markets. The combination of asymmetric information problem of banks and the excessive 

reliance of large firms on bank credit created dangerously high debt-equity levels. 

The disastrous consequences of fragility in the banking sector marked by a very high debt-

equity ratio is the extreme vulnerability of both firms and banks to external shocks in the form of a 

sharp rise in the servicing costs of domestic and foreign currency-denominated debts as a result of the 

reversal of capital flows and consequent deep currency depreciation. Firms experiencing a sharp 

increase in interest costs on outstanding debt have to borrow more to just survive or avoid bankruptcy. 

Banks are drawn into a moral hazard game in which their loan portfolios are highly exposed to these 

firms. Even their own survival is threatened by the failure of these firms. Banks often continue to lend 

them even if they are aware of the fact that these debts will never be repaid. This is a well-known case 

of ―the ever-greening or too-big-to-fail‖ argument. 

The underdevelopment and fundamental weakness of the financial structure formed under 

financial repression manifested itself in various forms of structural rigidities. One of many important 

structural flaws in many developing countries is the inadequate capacity for credit risk assessment of 

the banking sector. The financial intermediaries in many developing countries are without technical 

skills and sophistication to evaluate and monitor credit risks. 

When domestic financial deregulation or laissez-faire policy and capital market liberalization is 

introduced in such a distorted institutional setting nurtured under a long financial repression policy, 

greater freedom for financial intermediaries in creating and allocating credit means greater freedom to 

finance speculative, risky and unproductive projects
2
. Such a liberalized climate of finance would plant 

the seeds for the emergence of large systemic risks and debt overhangs in the absence of prudential 

banking regulation and supervision. For the lack of market information, the banks follow the herd 

                                                 
2
 In South Korea, capital account liberalization was undertaken in the first half of the 1990s. Overseas issuance of foreign 

currency-denominated bonds by domestic firms was allowed in 1991. The Korean stock markets were opened for the first 

time to foreign investors in 1992, and foreign borrowing by domestic firms was permitted in 1995. As a result of a series 

of capital account convertibility, the government allowed banks to borrow from foreign creditors almost without 

quantitative restrictions on both short-term and long-term debt, although the government imposed some restrictions on 

stock market transactions. As a result, the major bulk of the external debt during the three years preceding the currency 

crisis in 1997 involved the banking sector with its share in total external debt during these three years amounting to 70 

percent, and the remainder of 30 percent related to the corporate sector‘s external debt for trade and finance. For further 

information, see Dooley and Shin (2000). 
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instincts and concentrate their activities in a few risky ventures such as speculating in property 

markets, and hence become extremely vulnerable to adverse shocks such as the sudden massive 

outflows of foreign capital. Once battered by such adverse shocks, a vicious downward cycle of debt 

deflation resulting from the currency meltdown may ensue inevitably, as witnessed in the 1997-1998 

Asian financial crisis. 

Since the early 1970s the views of the financial repression school have been seriously 

challenged and discredited by the financial liberalization school, particularly from the classic works of 

McKinnon(1973) and Shaw(1973). The financial liberalization school essentially argues that financial 

repression, namely government administered low or negative real deposit rates, is mainly responsible 

for the financial sector underdevelopment. As a result, financial repression gives rise to a number of 

growth-inhibiting effects. First, low or negative real deposit rates encourage current consumption and 

induce people to hold their savings in the real rather than financial assets, since real assets such as real 

estates, gold and other precious metals are a better hedge against inflation. This impedes the financial 

sector development because of the insufficient demand for financial assets. The shallow financial 

sector in turn affects adversely the saving rates because of the lack of alternative savings instruments. 

Reduced saving flows mean less financial resources for investment. Second, low or negative real 

deposit rate ceilings set well below the market-clearing levels would generate the excess demand for 

loanable funds, which necessitates some form of government credit-allocation, and encourage rent-

seeking and directly unproductive activities, as the government tries to pick winners or favour policy-

targeted sectors for investment allocation. As described earlier, one government intervention follows 

another, and this process breeds corruption and stunts the sound development of financial structure, by 

making the financial sector excessively dependent on government directives. Third, the low capital 

costs would encourage an inefficient use of scarce capital and induce the capital-intensive industrial 

structure, which is inconsistent with the resource endowments of most developing countries. 

A well-functioning financial system provides three-growth promoting functions or services. 

First, by offering greater liquidity and pooling risks, it mobilizes savings efficiently. Second, with 

prudent selection and monitoring of investment projects, it promotes efficient investment allocation 

and hence capital accumulation. Third, by providing payments and other transaction-facilitating 

services, it promotes trade and specialization. The financial liberalization school argues that financial 

repression is the main culprit for impeding the development of a growth-promoting financial system. 

Put differently, the results of financial repression is the government failure and the solution to this 

problem is simply to remove the government intervention in the financial sector and particularly 

remove the ceilings on the deposit interest rates. A rise in the deposit rates is conducive to financial 

deepening since it would not only encourage a greater amount of savings but also more savings held in 

financial rather than real assets, and promote the development of a wide range of savings instruments 

with varying liquidity and risk exposure. 

Equally important is that a rise in the real interest rate would encourage more efficient use of 

capital, which is a major determinant of economic growth. In many developing countries, it is not 

always the lack of capital, but the inefficiency of capital utilization that hindered economic growth. It 

is evident that at the low negative real interest rates, there is little incentive to economize capital, but 

such an incentive rises with the rise in capital costs reflected in the rising real interest costs. In short, 

the financial liberalization advocates argue that a rise in the real interest rates as part of financial 

liberalization is expected to raise both quantity and quality of investment. 

It should be cautioned at this juncture that the links between a rise in the deposit rates and 

savings, and the links between savings and investment have not been sufficiently supported by 

empirical evidence. The original works of Mckinnon and Shaw focused on the primacy of savings and 

underscored the importance of removing interest rate ceilings or a repressed financial market condition. 

Once this is done, savings will increase and increased savings flows will be channelled into productive 

investments, and hence stimulate economic growth. But the link between savings and investment 

through the market-clearing real interest rate adjustments not only needs to be theoretically justified, 
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but also substantiated empirically. Of course, financial liberalization entails not only the deregulation 

of interest rates but also the liberalization of a wide range of repressed financial conditions. 

On the other hand, the doctrine of financial liberalization has been challenged on both 

conceptual and empirical grounds. Perhaps the policy of financial repression could be better 

understood in the context of historical evolution of financial structure associated with the stages of 

economic development in developing countries. It is well known that there are the two different ways 

of financing business investment projects. They are the indirect finance based on the intermediation of 

the banks, and the direct finance relying on securities transactions in the capital markets. It has been 

observed over time that the development of capital markets usually appears at the relatively advanced 

stages of economic development, namely in developed countries because of complex and sophisticated 

structural, institutional and technological requirements for building capital markets. It is relatively less 

time-consuming, technically easier and less costlier to start a bank than to build a complex network of 

capital markets to finance both private and public investment projects as well as government deficits. 

Therefore, it comes as no surprise that the banking sector was developed first at the early stages of 

development in every country without exception, and it seems obvious that the financial systems in 

developing countries today are dominated by the bank-financed credit mechanism or bank 

intermediation. In other words, banks collect savings from savers and channel these savings to private 

investments as well as public infrastructure projects and government deficits. In other words, private 

and public investments are financed through the intermediation of the banks. 

More importantly, the banking sector lends itself readily to the government intervention and 

control of its activities. Since capital markets are weak or almost non-existent in most developing 

countries, the banks become the main suppliers of credit and the firms become highly dependent on the 

bank credit. If the government intervenes directly in the credit allocation, for instance, to direct scarce 

financial resources at subsidized costs (low or negative real interest costs through the nominal interest 

rate ceilings) to the most strategic sectors favoured by the government plan or industrial policy to 

accelerate economic growth, both banks and firms are at the mercy of policy-directed credit allocation. 

Government-directed industrialization drive based on policy-guided credit allocation has been carried 

out actually in many East Asian countries such as South Korea, Thailand, Malaysia, Singapore and 

even in Japan during the post-war rapid economic growth period in the 1950s and 1960s. In such a 

institutional setting, financial repression in the policy-directed credit allocation either through the 

interest rate ceiling or direct quantitative allocation may have certain merits (Wade,1988). First, at the 

very early stages of development characterized by the shallowness of the banking sector, let alone of 

other financial markets, the government is the only agent of change that is capable of mobilizing huge 

resources for large-scale infrastructure and social overhead projects, and hence set in motion the 

process of economic growth. Second, the policy-directed credit allocation permits various productive 

investments to materialize quicker than they would depend on the development of private firms and 

finance such investments from their own profits or on the slow development of securities markets. 

Moreover, productive investment is likely to be immune to the boom-bust cycles of speculative stock-

markets. Third, policy-directed credit allocation through the banks is more focused on long-term 

growth factors contrary to the preoccupation of the stock-market finance focused on the short-term 

profit maximization. Finally, the government has the political power to direct the private sector 

activities in line with its industrial strategies. 

Stiglitz (1994) provided some additional arguments in support of financial repression at the 

early stages of economic development. Financial repression based on the low deposit rate ceiling 

coupled with high inflation resulting in low or negative real interest rates may facilitate resource 

transfer from the household sector to the corporate sector. In this case, if the marginal propensity to 

save is greater in the corporate sector than in the household sector, then the aggregate savings will 

increase. Second, the low or negative real interest rate would obviate the problem of adverse selection 

described earlier, but whether the quality of borrowers is expected to improve will depend on critically 

the government capacity to select productive investments. Moreover, since the cost of capital becomes 

cheaper, financial repression will provide the incentive to increase the equity capital of the firm, which 
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will in turn reduce the likelihood of business failure, and at the same time motivate the firm to select 

profitable projects because of greater capital at stake. Finally financial repression can be used as a 

useful policy tool to select productive investments. This is because the cheap subsidized capital would 

create an excess demand for loanable funds, and the government can allocate the limited resources in 

accordance with certain measurable performance results such as exports or foreign exchange earnings. 

Only the winners in this contest will be permitted to enjoy a continued access to capital. 

While the above arguments in support of financial repression appear to have some elements of 

truth, they may be seriously faulted on many conceptual grounds. The crux of the problem is the 

government failure. The basic reason for government intervention in the financial sector is to remedy 

the market failure endemic to the financial intermediaries. But it remains highly uncertain whether the 

government failure makes things worse than the market failure. Put differently, government 

intervention may aggravate the disease that it intends to cure. It is a bit far-fetched to presume that the 

government knows better than the market. Even if we presuppose that the government is efficient, 

transparent and run with superior bureaucracy, and hence is capable of correcting or at least mitigating 

some of the market failures of financial markets, it will still encounter many difficult practical 

problems. First, it is often difficult to pinpoint what kind of market failure is. Even if the kind of 

market failure can be identified, the question of how serious the problem at hand is difficult to answer, 

let alone to quantify the severity of the problem. Next, even if the extent of the problem can be gauged, 

it remains highly uncertain what sort of remedial measures could be applied to solve the problem and 

how effective they are, and how the best feasible solution can be chosen. In short, there is some high 

likelihood that governments may remedy market failure imperfectly as some interventions are likely to 

be influenced by the pressure of special interest groups and even corruption. 

 

 

3.  Conclusion 
The fundamental question here is not the choice between government-directed financial repression and 

financial liberalization. Policy choice should be considered in the broad context of the various stages of 

development in which the country finds itself. As discussed above, at the very early stages of economic 

development with the underdeveloped financial sector, the government is often the only catalyst for 

economic growth, and should take an initiative in starting the process of economic growth by creating 

and nurturing financial markets with active interventionist policies within a broad framework of 

industrial policy. Simply there seems to be no alternative to financial repression. However, relatively at 

the advanced stages of development as the economic growth starts and accelerates, the financial 

structure become increasingly complex and sophisticated, the market forces should be harnessed and 

replace the government interventions. At this juncture, financial liberalization and reforms should be 

promoted to develop a well-functioning efficient financial system including the development of capital 

markets. It must be underscored, however, that financial liberalization and reforms must be enforced 

only after an effective mechanism for prudential regulation and supervision of the financial sector is 

firmly in place. Otherwise, the financial liberalization and reform program is highly likely to fail. 
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Abstract 

 

The purposes of this research paper were to study the attitudes, concepts and roles 

of organizational leaders for sustainable business with application of merit, ethics, and 

management quality. The samples in this study were 9 subjects of organizational leaders of 

Small, Medium, and large Enterprises. This research is qualitative with open-ended 

questions and in-depth interview; collected data were described with documentary analysis. 

The research results showed that the roles of leaders are the most important factors for 

sustainable progress of business corporations. Leaders with good merit and ethics are able 

to lead organizations to be successful and create a sustainable prosperity to the 

organizations. 

 

 

Keywords: Organizations, leaders, sustainable business, and good governance 

 

1.  Introduction 
The main objectives of small, medium and large business corporations are to create their sustainable 

progress and success, which are dependent on many factors and environments surrounding them. The 
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most influential persons who can lead and set up directions for organizations to succeed are the leaders 

of the company. Goldman (1998, cited in Samuel, 2006) mentioned that leaders are the persons who 

can persuade and motivate each member in an organization to implement the policies of the 

organization for achieving its goals and objectives. In order to lead the organization and create a 

sustainable progress, leaders should understand the philosophy and ideals of right management, 

possess farsightedness in leadership, indulge in creative thinking and nurture positive attitudes. 

Business competition in the world is now more intensified. Business organizations not only 

compete within the nation, but their competitions have extended worldwide. Dessler (2000, cited in 

Thuchapon, Ornpapha, Veera, Nichanan, and Treenuch) mentioned that the current changes of business 

has led organizations to change and adjust their strategies to be able to compete in the global markets, 

considered as the most important factors in organizational management. However, an ambiguous 

management policy, lack of good strategies for propelling, dishonest personnel, lack of quality 

inspection system or obstacles caused from external environments such as economic crisis are the 

factors leading to business failure. Tom Brown (2001) described that the persons who derive 

management skills from direct experiences are accustomed to their old traditional management skills 

and adhere to it with arrogance for having had long term experiences. Such persons do not pay 

attention on modern management skill; this may delay the development of business growth and 

progress. Additionally, if a leader in that organization has no knowledge, expertise, and ethics, the 

business cannot survive and progress. Thus, each organization needs leaders who have management 

capability, investment skills, and other business operational skills. The characteristics of leaders are the 

main factors leading to success and sustainable progress of any organization. Sukhumpong 

Channuwong (2010) described that there is a strong evidence to show that leaders who have good 

meditation can see things precisely as what they are, can keep their minds calm, act appropriately to 

any situation, purify their minds, control their actions and thoughts, stay away from hopelessness, work 

effectively, and make correct decisions. As such they are able to create a good working environment, 

which will lead to develop sustainable business in the future. 

Leadership is the ability to influence a group towards the achievement of goals. In their 

research, Somboon Sirisunhiran, Jitlada Amornwatana, Gamolporn Sornsri, Nopraenue Sajjarax 

Dhirathiti, and Attapol Kanjanapongporn (2012) found that leadership plays an important role in 

learning organization of educational institution. Leadership has achieved the highest scores of the 

learning organization components, followed by organization transformation. Furthermore, the results 

demonstrate that the expectation level of learning organization of the selected institution in Thailand is 

at a high level in which leadership and information technology application are at the highest. 

The main factors for business organization to be successful with sustainable progress depend on 

the roles of organizational leaders. Therefore, the researchers would like to study the roles of leaders 

for sustainable business with purposes of building good organizational leaders based on moral and 

ethics in order to run a business effectively. 

 

 

2.  Previous Research 
2.1. The Concept of Quality in Management 

The sustainability of an organization is the result of management with quality. The important factor 

leading to the quality in management is the role of leaders. Warren Bennis, Guru in leadership (cited in 

Tom Brown, 2005), has set up the standard of social leaders for the future, which can be described as 

follows: Modern leaders are those who have dreams, and can make the dreams come true; have their 

own stand points and tangible vision; persuade others to participate in the activities with practical, 

interesting and clear vision; and encourage the others to work on the assigned jobs. Follett (cited in 

Chanchai Achinsamajarn, 2008) defined leaders as those who are able to empower their groups, know 

how to improve creative ideas, pull out the talents of all group members for implementation, and 
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practice in the principle of good governance. Good governance is the universal principle placing great 

emphasis on participation and transparency, which are universally accepted. 

In order to clarify the meanings of good governance, the Institute of Puay Eungpakorn has 

defined good governance as the management principles (of country, society, organization, institution or 

business) with great emphasis on honesty, transparency, accountability, fairness, quality and efficiency 

as well as having general ethical and moral standard for the strength and sustainable growth of the 

country. These meanings are relevant to the idea of Vivat Limsakdakul, (2010) which defined good 

governance as the principles of managing business effectively and ethically. This must be implemented 

in accordance with philosophy of sufficiency economy with good business structure and code of ethics 

in business. It also includes a good relationship between committee members, management team and 

stockholders with responsibility to all stakeholders. Kaplan and Norton (1990 cited in Juta Tianthai, 

2009) described that business organization gaining advantage over competitors should not evaluate its 

performance by single financial management, but the evaluation should include good relationship with 

customers, new innovations, internal operation process, and the ability of its human resources. Thus, 

Kaplan and Norton suggested organization to implement the concept of Balance Score Card (BSC) to 

evaluate the efficiency, quality, innovation, and responsiveness to customer, which business 

organization is required to build good relationship with customers. Samuel (2006) suggested that 

business organization should be responsible for society in the following four aspects: 

1. Economic responsibility which includes production activity, service responding to the needs of 

consumers, creating job employment, paying fair salary, and maintenance of staff security. 

2. Life quality which means placing great emphasis on life quality of society, for example, 

producing high quality of products, fair treatment of employees and customers, and 

environmental protection. 

3. Social capital which means considering the cost or the amount of money and human resources 

that organization used to solve problems in society such as in education, merit activity, and art. 

4. Problem solving which means the ability level in solving problem such as participation of 

society in planning in the long run, and studying the origins of social problems. 

 

2.2. The Concept of Merit in Management 

Besides quality in management, the sustainability of organizations depends on the characteristics of 

leaders; leaders must adhere to the virtue and ethics, be honest and apply ethics in management in the 

same way as His Majesty the King of Thailand expressed his first royal statement that ―I will rule the 

land by virtue for the benefits and happiness of the Siamese people.‖ This should be considered as the 

model for administrators in public, private sector, and people at large. This virtue should be adhered to 

and implemented by all Thai people from the past since the present. According to Sukhumpong 

Channuwong (2012) there are six senses in human life i.e. eye, ear, nose, tongue, body and mind, 

which are needed to be developed by administrators. To be a good leader or administrator, everyone 

needs to use his or her own sense to screen, analyze, synthesize, distinguish each situation and be able 

to apply them in management effectively. 

Leaders should possess the following virtuous principles. According to the Office of National 

Buddhism (2010) the principles of the four noble truths are the processes of using wisdom to solve 

problem according to its causes and factors, in which the wisdom of a person should be implemented to 

solve his or her problems. The principles of the four noble truths consist of the following: (1) the fact 

that there is suffering; (2) the fact that there is the cause of suffering; origin of suffering; (3) the fact 

that there is the cessation of suffering; extinction of suffering; and (4) the fact that there is the path 

leading to the cessation of suffering. The aforementioned principles can be implemented as 

management strategies for success of an organization with great emphasis on considering the cause and 

result of each problem. Phrapromkunaporn (cited in Sem Pringpuangkaew, 1999) mentioned that in 

order to create a peaceful society, a leader must be a good example of followers, and must adhere to the 

following virtuous principles: (1) loving kindness, friendliness–a leader should be gentle, kind and 

generous; (2) compassion appropriate for working–a leader should consider followers‘ suffering as his 
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or her own, and try to help them liberate from all kinds of physical and mental suffering; (3) 

sympathetic joy– a leader should be free from jealousness, and be delighted when followers are 

successful, receive popularity or promotion; and (4) equanimity, poise and fairness–a leader should be 

free from bias and prejudice, be calm and adhere to the justice and fairness. Buddhadhasa Bikkhu 

(1957) described that the virtue principles leading to success in all activities consist of the following 

four components: (1) will or aspiration; (2) effort or exertion; (3) thoughtfulness or active thought; and 

(4) consideration and reasoning. 

 

2.3. The Concept of Sustainable Business 

Creating sustainability of business becomes an important goal for all businesses, starting from 

community business corporations to public business corporations.Thuchapon Yodthong at.el (2012) 

mentioned that the sustainability of community business comes from the roles of leaders. Leaders must 

govern the business corporations with merit and ethics. Leaders must have leadership, sacrifice and 

dedicate time and energy for the organization, understand the ways of life, and be able to analyze the 

weakness and strength of the community. Moreover, they must able to build collaboration with other 

people and create loyalty, unity and harmony among people in the community by using good ethical 

principles in corporate governance. Thanin Cheoravanon (2012) described that the sustainable growth 

of business depends on its response to the living organism. Business is alive, and must be operated to 

respond to the need of all stakeholders i.e. employees, business partners, and stockholders. Business 

should consider virtue and ethics as the most important factor leading to the sustainable development 

of the community and the country at large. Channuwong and Kantatian (2012a) found that in today‘s 

ever-changing global and technologically demanding world, finding and retaining human talent has 

become a competitive battleground. Attracting, developing, and retaining individual with talent, skills, 

knowledge, and experiences sufficient to drive global business and solve social problems become the 

key strategies for creating sustainable growth of business. Channuwong and Kantatian (2012b) 

described that a sustainable business comes from a well balanced benefits among each stakeholder. 

When the fit is good, it leads to create employee satisfaction and customer satisfaction and loyalty over 

the long run. Besides , leaders must be able to help employees solve their physical and mental 

sufferings because these problems may lead to low productivity, employees‘ morale deterioration, 

employees‘ strike, and job absenteeism , eventually leading to inability to compete in the global 

markets. Leaders must figure out how to attract employees; how to train less educated and poorly 

skilled employees; and how to keep experienced employees when they have fewer opportunities for 

advancement. In addition, a good balance between physical and mental health of employees is a key 

strategy for sustainable business. 

 

 

3.  Research Methodology 
This research is qualitative. The researchers have reviewed the literature, concept, and theory related to 

roles of leaders, quality in management, an application of ethical and merit principle in management, 

and principles of modern business management. The questionnaire was developed from the review of 

literature and was used as a tool to study the roles of leaders for sustainable business. In-depth 

interview was conducted with 9 samples of business leaders. The data collected from in-depth 

interview were analyzed with related concept and theory gained through the survey of literature in the 

form of documentary analysis. Descriptive analysis was integrated to be relevant to the research 

methodology. 

 

 

4.  The Research Findings 
The results of the research findings showed that most leaders in all business organizations whether 

community business, small, medium, and large business, all have the same concept and perspective in 
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applying the principles of virtue and ethics in management. The results of in-depth interview are 

presented as follows: 

The results of interviewing Mr. Sanchai Hangchaichareon, managing director of Siam Fiber 

Glass Limited, an affiliate business of Siam Cement Group (SCG) on 19 December 2012 were found 

that the concepts of leadership in this company places great emphasis on man and society. The basic 

philosophy of Siam Cement Group consists of the following ideologies: (1) adherence to the ethics; (2) 

Focusing on excellence; (3) Believing in human values; and (4) Social responsibility. With regard to 

the management roles, Mr. Sanchai said that leaders must possess the following three characteristics: 

(1) Engagements, which mean leaders must be able to solve the concerns of related persons. The best 

ways to do this is to have virtue, loving kindness, and care for safety and well-being of others. In 

addition, leaders must be able to build trustworthiness and reliability towards employees, business 

partners, customers, and related community. (2) Imagination, which means leaders must think ahead 

and try to find ways to arouse and motivate team members to do what they hope and wish for. And (3) 

Excellence, which means every leader must learn all the time, develop himself or herself all the time, 

increase team‘s potentials all the time, and know how to enhance the productivity and expansion of the 

business. 

The results of interviewing Mr. Somsak Petchtaweeporndej, chairman of the Value System 

Company, a leading company providing IT production and service in the country with annual income 

up to 16,000 million Baht, revealed that leadership in this company focuses on effective human 

resource management at all levels. ―I am friendly and sincere with every employee, speak with all of 

them, and place equal importance to everyone. In my understanding, leaders must be talented, 

specialists and skillful in their business areas. They must be intelligent, smart and adhere to the moral 

and ethics for the transparency of business. However, adherence to moral and ethics alone is not 

sufficient to lead an organization to be successful; leaders must have talent as their first characteristic, 

and then learn and practice good ethical principles‖ said, Mr. Somsak. He also added that ―with regard 

to management role, I focus on good governance and organizational virtues and ethics, which are social 

activities performed to create responsibility for society and the country‖. With regard to perspective on 

merit in management, he places great emphasis on virtue principles leading to success in all activities 

which consist of will, aspiration; effort, exertion; thoughtfulness, active thought; and consideration and 

reasoning. He also added that creative thinking, sincerity, being professional, building network and 

unity are other important factors leading to success. 

On 21 December 2012 , another business leader was interviewed. The results of interviewing 

Ms. Pimkaew Kittirathanachot, group leader of community enterprises of Baan Paktop Chava, 

Ayutthaya Province, a community organization creating success and sustainability by focusing on 

product design and development through application of technology, were that the concepts of 

organizational leaders focus on application of merit and virtue in management to improve quality 

standard. She added that good leaders must have a strong determination, dedication for the jobs they 

undertake, work with spirituality, and have high sense of commitment and perseverance and possess 

loving kindness. Moreover, leaders must take into account the leadership principles; they must use both 

strong policy and soft policy. Strong policy means adhering to rules and regulations, and 

reasonableness, while soft policy means using psychology to create faith and trust, and to motivate and 

satisfy followers to work for reaching organizational goals and objectives. The leaders with such merits 

and virtues can be calm in all situations; they have mental stability and firm stand point in 

management. 

On 24 December 2012, Ms. Pantheera Taveeratvorachot was interviewed. She is, assistant 

director in sales department of Alliance Ayutthaya Assurance-an assurance company with more than 

118 years of service to customers nearly 76 million. The results revealed that the concepts and ideas of 

modern managers focus on using merit in management. ―Leader or manager should adhere to the 

following principles: lead role in the organization, honesty, responsibility, visionary and strategic, 

evaluation and assessment, care for customers, and good human resource management. ―As manager, I 

apply these principles in management and apply them in my team work. Thus, my team can propel 
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their activities effectively. Because our jobs depends on representatives, networks and customers, 

learning how to foster the concept of quality working and systematic working is the key factor to create 

sustainable business‖ said, Ms. Pantheera. 

The results of interviewing Mr. Thanakorn Chittangboonya, deputy managing director of 

Jearmeng Company Ltd., the first rice mill business organization in the world receiving ISO9002, 

ISO14001, and national largest exporter of the country, on 25 December 2012 were found that the 

perspectives of modern leaders focus on application of merit, ethics and good ways of Thai traditions 

which have been practiced for more than 70 years. In order to create sustainable growth, business must 

adjust its‘ strategies to cope with the rapid changes of society and economic situations of the world. 

These changes have urged business circle to move faster and expand more business network. At 

present, business is goal oriented by using Key Performance Indicator (KPI) as a standard to evaluate 

its success. However, if we change our goal to focus on living together peacefully, adjusting and 

improving environment, helping each other, and setting appropriate remuneration for those who 

perform their works as targeted, the image of envy and competition can be reduced. The new concepts 

of business have blended together the ideas of merit, virtue and ethics and social responsibility for 

creating sustainable development. 

The results of interviewing Mr. Korsak Chairasmeesak, Chief Executive Officer of CP ALL 

Public Company, a leading retailer with 7,000 branches and net sales up to 100,000 million baht 

yearly, on 27 December 2012, showed that the concepts and ideas of Eastern business leaders focus on 

success and sustainability. Management principles must be adjusted suitable to the nature of industry. 

Seven-eleven is a service business. ―We need to make everyone here to possess a service mind. We 

hope for smiles from customers while our team members must be happy. We must make our team at all 

levels of 106,000 employees to be happy with their routine jobs. We teach them to think that customers 

are our friends and relatives‖ said, Mr. Korsak. He also added that ―our management principles are to 

provide ownership even to the bottom line, which means everyone has opportunity to think and 

participate in all the activities of our business. We do not hinder their thinking; we encourage them to 

dare. Mistake is not a matter as everyone may have committed a mistake, but we need to teach them 

how to think and how to work with gentle words. We have been doing this for many years. We have 

set up 11 leadership principles for each level of managers. Bottom line managers must adhere to the 

following four principles i.e. sincerity, humility, expression of good words, and not being drunk with 

power. Medium line managers must adhere to the following four principles i.e. giving good example, 

showing fairness, loving kindness, and daring to make decision. Top line managers must adhere to the 

following three principles i.e. social responsibility, fostering good human behavior , and being an 

open-minded person. We consider mistakes as the teacher; we learn from mistakes. Thus, whenever 

our employees commit a mistake, we try to correct them using good words, and advise them gently.‖ 

Mr. Yutthana Anothaisintavee, managing director of Sam Pim Company Limited, Small and 

Medium Entrepreneur (SME) who received New Production Innovation Award from U.S.A., was 

interviewed on 5 January 2013. According to him the concepts of leadership in innovative organization 

focuses on sustainability with virtue, trials and courage. He added that ―My business was initiated with 

great effort and determination because there are many obstacles, for example, environmental obstacle, 

and mental obstacle. My job is new for Thailand, where most people view recycled materials as trash. 

Thus, they do not accept any activities related to recycling process. They have negative perspectives 

towards my business, but I never give up trying. I keep working on this business until opportunity 

comes and everyone accepts it. I extended this business outside the country. When it was accepted by 

U.S.A. I brought it back to Thailand. Then only, Thai people accepted my work. I have two pictures in 

myself i.e. one is a businessman and another one is a good example for many others. Receiving awards 

has been evaluated by Key Performance Indicator (KPI), which means it must meet the quality 

standard set by Thailand. The source of quality comes from being ethical, moral, and being a 

reasonable person.‖ 

Dr. Pawat Vitoorapakorn is the chairman of Eastern Polymer Affiliate Group, a company 

having long history spanning over 30 years in the production of heat protection materials with more 
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than 100 intellectual property rights and annual income up to 10,000 million. He was interviewed on 5 

January 2013. He said that the concepts of leadership in this company focuses on social support and 

social responsibility. Leaders place great emphasis on merit and ethics, and care for the society. The 

company does not take advantage of society even if opportunity allows. In management process, 

leaders must adhere to merit, have a good planning, for example, during flooding situation in Thailand, 

he said he planned on what they were going to do and what would be the impact of what they were 

doing. This crisis reflects the role of leaders. In such crisis situation, he tried to beg support from many 

stores to help Thai people facing difficult situations. He also added that they do not supply materials to 

some stores who are selfish, taking advantage and benefiting from people. He cited another example of 

the time that they were going to buy some Japanese stores in Ayutthaya province during economic 

recession in the year 2006. He mentioned that they were given great respect from the people of that 

region as they were assumed to recover the situations. Local people tried to offer a feast with expensive 

foods and beverages, but the company people tried to order only cheap menu. They did it because of 

merit and virtue in mind. 

Mr. Thavorn Techakraisee, managing director of Thai Snake Food, SME with more than 50 

years of food processing production, receiving Food Innovation Award from Korea, was interviewed 

on 14 January 2013. He revealed that the concepts of leadership focus on managing balance between 

weakness and strength, and self-knowledge. In management, virtue and quality must come together, in 

which theory is comparable to the scripture of management that has been proven. However, theory 

alone is not enough; there should be good team work, management principle, and organizational 

structure in order to create sustainable business. 

With regard to management vision, he said, ―I focused on two issues: vision and crisis. We look 

ahead with farsighted vision and self preparation. If we are not well prepared, we will face with crisis 

caused by uncontrollable situations. As small and medium enterprise (SME), our strengths are small 

sized business with high flexibility and self-adjustability for getting more opportunity, knowledge and 

technology in development. To be good leaders, we must have good vision; look for change, 

opportunity, and good time. We need to place great effort and use our strength to great advantages; we 

need to be pro-active and think positively. My personal concept learned from Eastern philosophy from 

generation to generation is the philosophy of applying virtue principle such as truthfulness, wisdom, 

being gentle in management. As a second generation, we also adhere to sincerity, honesty, truthfulness, 

and social responsibility. But what we are concerned is how to correct the weakness and increase 

strength so that our business success can be transferred to the third generation. As such we need to 

create well balance and make it more internationalized.‖ 

 

 

5.  Conclusion 
The main objectives of small, medium and large business corporations are to create their sustainable 

progress and success, which are dependent on many factors and environment surrounding them. The 

most influential persons who can lead and set up directions of organizations to be successful are the 

leaders of the company. The sustainability of organization is the result of quality management. The 

important factor leading to the quality in management is the role of leaders. Besides quality in 

management, the sustainability of organizations depends on the characteristics of leaders; leaders must 

adhere to the virtues and ethics, be honest and apply ethics in management. Leaders must govern the 

business corporations with merit and ethics. Leaders must have the spirit of leading , sacrifice and 

dedicate time and energy for the organization, understand the ways of life, and be able to analyze the 

weakness and strength of the community. Moreover, they must be able to build collaboration with 

other people and create loyalty, unity and harmony of people in the community by using good ethical 

principles in corporate governance. Sustainable business comes from a good balance of benefits among 

the stakeholders. When both sides of providing service and receiving service are balanced, it leads to 

create employee satisfaction and customer satisfaction and loyalty from both parties in the long run. 

Moreover, Leaders must be able to help employees solve their physical and mental sufferings because 
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these problems may lead to low productivity, employees‘ morale deterioration, employees‘ strike, and 

job absenteeism, and eventually inability to compete in the global markets. Leaders must figure out 

how to attract employees; how to train less educated and poorly skilled employees; and how to keep 

experienced employees when they have fewer opportunities for advancement. 

Leaders must be talented, skillful and specialists in their business areas. They must be 

intelligent, smart and adhere to the moral and ethics for the transparency of business. However, 

adherence to moral and ethics alone is not sufficient to lead organization to be successful; leaders must 

have talent as their first characteristic, and then learn and practice in good ethical principles. Bottom 

line managers must adhere to the following four principles i.e. sincerity, humility, use of polite and 

gentle words, and not being drunk with power. Medium line managers must adhere to the following 

four principles i.e. giving good example, showing fairness, loving kindness, and daring to make 

decision. Top line managers must adhere to the following three principles i.e. social responsibility, 

fostering good human behavior, and being an open-minded person. 

 

 

6.  Recommendations 
1. The results of this research covers all aspects of merit, virtue and ethics for leaders. The 

researchers would like to recommend that responsible agencies should disseminate the results 

of this research to people and organizations for the benefit of creating sustainable business. 

2. The results of this research implies that leaders place great emphasis on human resource 

management. Future research should study about the relationship between the roles of leaders 

and human capital in order to find ways to increase human capability in the organization. 

3. Future research should study about the relationship between the roles of leaders and the success 

of small, medium and large sized companies in order to gain new knowledge leading to create 

sustainable strength and success of the selected organizations. 
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