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Abstract: 
This paper demonstrates the co-integration relationship between interest rate (IR) and per capita income (PCI) for 
Saudi Arabia. Time series techniques such as unit root tests and co-integration test are used for testing such 
relationship. The study used yearly data for the period 1997 to 2015. Our study, show two main result, firstly, the 
two series have a different order of stationarity and secondly, there is a clear one co-integration relationship between 
interest rates and per capita income using ARDL approach. 
Keywords: ARDL, co-integration relationship, Per capita income, interest rate, Saudi Arabia, causality and time series. 

         DOI Number: 10.48047/nq.2024.22.1.NQ24010                                                        
 

1 INTRODUCTION 
In macroeconomic, the interest rates, inflation, 
exchange rates and per capita income are considered 
to be the most important variables that are often 
monitored by economists and policymakers. The 
relationship between interest rate and inflation has 
been studied extensively by many researchers; see for 
examples [2], [17] and [18]. Throughout the 
literature, some studies are based on theoretical 
framework while the other on empirical. Irving Fisher 
pointed out that with short-term period the interest 
rate variable is an accurate predictor of future 
inflation. He also showed that the interest rate rises 

proportionally as the inflation rate. The relationship 
between interest rate and inflation is usually known as 
Fisher effect. This property has been investigated later 
by many researchers using economic data from 
different countries; see for examples [4]- [6], and [13]. 
They studied the impact of inflation uncertainty on 
interest rate within the Fisher hypothesis. The results 
showed that both the expected inflation and the 
conditional variability of inflation positively affect the 
UK three month Treasury-bill rate. 
The relationship between exchange rates and interest 
rates also has been studied by many researchers; see 
for examples [9]-[11]. Throughout the literature, we 
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noticed that the relationship between the interest rate 
and per capita income variables was not included in 
any of the earlier research, as we discovered.. In this 
research, we will discuss the relationship between such 
variables, and our study will also be extended to the 
ARDL co-integration approach between them. We will 
discuss this topic in details using annual statistics 
gathered from Saudi Arabia. This paper is structured as 
follows. In Section 2, we review standard definition of 
interest rate and will discuss about per capita income 
measuring index. Next, the data used in our study is 
given in Section 3 with some details about the 
behavior of the data. The stationarity test In Section 
4. In section 5 we discuss the ARDL cointegration 
relationships between the interest rate and per capita 
income, and f i nally, we presents the conclusion and 
perspectives. 
 

2 THEORETICAL FRAMEWORK 
In this section, we present the standard definition of 
interest rate as in [14] and will also discuss about per 
capita income measuring index. 
 

2.1 A Definition of the interest rate 
The interest is the fee that the borrower pays the 
lender for compensating the lender for the opportunity 
funding borrowed cost by lending the funds to the 
borrower, the lender foregoes other producing, uses 
that the funds can have invested. 

The interest usually charged at a minimum, matches 
the rewards borrower have received from the next best 
alternative use of the funds. The interest rate shows 
how much interest is charged over a specified period and 
is often expressed as a percentage of 10% per month 
and 10% per years. The interest calculates based on 
the borrowed amount to which the interest rate is 
applied and the period time such that the amount 
borrowed is considered held. 
 

2.2 Measuring per capita income index 
Per capita income is the mean amount of money 
received by a specific set of individuals throughout a 
year. The term "per capita" in Latin translates to "by 
heads", hence per capita income refers to income per 
person. This computation provides economists with a 
method for quantifying the level of well-being or 
comparative affluence of individuals in a certain 
region. 
 

3 PER CAPITA INCOME AND INTEREST 
RATE IN SAUDI ARABIA 

3.1 Presentation of the evolution of the interest 
rate (IR) in Saudi Arabia 

The data in Table 1 shows the evolution of the interest 
rate in Saudi Arabia from 1997 to 2015. The source of 
the data (Interest rate) is from the Saudi Arabian 
Monetary Authority website [16]. 

 

YEARS IR (%) 

1997 7.0475 

1998 7.3694 

1999 6.4769 

2000 6.7352 

2001 4.4231 

2002 2.8442 

2003 2.2181 

2004 2.3181 

2005 4.1699 

2006 5.2842 

2007 4.9419 

2008 3.7563 

2009 1.5222 

2010 1.0763 

2011 0.9692 

2012 1.1097 
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2013 1.0883 

2014 1.0728 

2015 1.0862 

  

Table 1: Interest rate in Saudi Arabia (1997-2015) 
 
A plot of our data is shown in Fig. 1 below 

 
 

Figure 1: Evolution of the interest rate in Saudi Arabia (1997-2015) 
 
Data in Table 1 with the corresponding plot 
in Fig. 1 indicates that the interest rate in 
Saudi Arabia decreased from 1997 to 2004, 
and then increased until 2006 due to the 
economic reforms carried out by the Saudi 
government. Note that such decreasing 
behavior is repeated again after 2006. 
 

3.2 Presentation of the evolution of the 
per capita income (PCI) in Saudi 
Arabia 

The data shown in Table 2 is for the 
evolution of per capita income in Saudi 
Arabia from 1997 to 2015. The source of the 
data (per capita income) is from the Saudi 
Arabian Monetary Authority website [16]. A 
plot of per capita income shown in Fig 2 
below. 
Data in Table 2 with the corresponding plot 
in Fig. 2 indicates that per capita income in 
Saudi Arabia was roughly at an increasing 
trend during the period 1997 to 2011. This 

increasing trend was due to higher prices of 
goods and services as a result of abandoning 
the policy of strengthening. After 2011, the 
plot in Fig. 2 indicates clearly a decreasing 
trend of per capita income. 
IV. Testing the co-integration relationship 
between the interest rate and Per capita 
income indexes in Saudi Arabia. 
We have two variables: Interest rate (IR) and 
Per capita income (PCI). We adopted the 
following Steps of the co-integration test 
namely autoregressive distributed lag (ARDL). 
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Figure 2: Evolution of the PCI in Saudi Arabia (1997-2015) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2: Per capita income in Saudi Arabia (1997-2015) 
 
 
Steps I: Tests the stationarity of the time series 
We use Augmented Dickey-Fuller test (ADF) to test for a unit root in a time series sample (the stationarity). We 
use the least squares method to estimate the three models 
 

For interest rates (IR): 

YEARS PCI ( US$ ) 

1997 8706 

1998 7525 

1999 8092 

2000 9255 

2001 8777 

2002 8821 

2003 9800 

2004 11484 

2005 14069 

2006 15605 

2007 16667 

2008 20157 

2009 16095 

2010 19113 

2011 23599 

2012 25140 

2013 24816 

2014 24499 

2015 21180 
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D(PCI) -3.234763 -2.708094 -1.962813 -1.606129 
Variable T-Statistic α = 1% α = 5% α = 10% 

 
For the rate of inflation( PCI): 

 
Where: (∆IR) shows the first difference of the 
interest rate, (∆PCI) first difference of the per 
capita income, (φ) represent the lag order of 
the autoregressive process, (C) is a constant 
and (b) the coefficient on a time trend. 
Prior to conducting the ADF test, it is 
necessary to examine the data in order to 
determine a suitable regression model. Put 
simply, we need to determine if the model 
presented in the first equation is suitable for 
our data. If it is not, we have the option to 

utilize either the model in the second or third 
equations. 
By examining Figure 1 and 2, it is evident that 
the behavior of each series does not exhibit 
fluctuations near zero. The average values of 
the IR and PCI time series may exhibit a 
constant trend. In this situation, the 
stationarity test can be done by equations 6 
and 9 respectively. Using the program Eviews 
9 [7] we get the results in the table 3 

 

Variables T-Statistic α = 1% α = 5% α = 10 % 

IR -4.239296 -4.667883 -3.733200 -3.310349 
PCI -2.274595 -4.571559 -3.690814 -3.286909 

Table 3: The augmented D F stationarity test 
 
 

4 ADF TEST 
Through Table 3 note that the ADF test 
statistic value for variable IR is less than the 
critical value at the significance level of 5%, 
10%. Thus, we refute the null hypothesis (H0 
: ϕ = 1) indicates that the variable IR is in the 

stationary state, While for PCI it is bigger 
than tabular value at 1%, 5%, 10% 
significance level. Therefore, we don't 
refute the null hypothesis (H0 : ϕ = 1) 
signifies that of the variable PCI is 
nonstationary. 

 
Table 4: ADF TEST FOR THE FIRST DIFFERENTIALS OF PCI 

Through Table 4, note that the value of the 
ADF test statistic is less than tabular value 
at the level of significance of 1%, 5%, 10%. 
Therefore, we reject the null hypothesis (H0 
: ϕ ̸= 1) signifies that the Absence of a unit 

root. Thus, the variable interest rate is 
integrated of order zero (I (0)), while the 
variable Per capita income is integrated of 
order one (I(1)). 
Although the ARDL framework does not 
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necessitate the pre-testing of variables 
included in the study, the unit root test can 
provide further evidence to determine 
whether the ARDL model should be 
employed. The findings presented in Table III 
and IV indicate the presence of a 
combination of I (1) and I(0) underlying 
regressors. As a result, it is appropriate to 

proceed with ARDL testing. 
 

5 ARDL Co-integration test phase 
Model 1: The next step, we examine the long-
run relationships among the variables, when PCI is 
dependent Variable. 

 

Variables Coefficients S.E T-Statistic Probability ∗ 

PCI(-1) 0.814114 0.121167 6.718967 0.0000 

IR 517.6610 544.5901 0.950552 0.3580 

IR(-1) 920.0140 523.2742 -1.758187 0.1005 

C 5077.593 2895.873 1.753390 0.1014 

Table 5: LONG-RUN RELATIONSHIPS AMONG THE VARIABLES (PCI IS DEPENDENT VARIABLE) 
 
The results above showed that the 
probability (P-value) of IR and IR(-1) is 
greater than 5%, implying that there is no 
effect of interest rate on per capita income. 

We can conclude that the interest rate does 
not cause per capita income. Model 2: we 
examine the long-run relationships among 
the variables, when IR is dependent Variable. 

 

Variables Coefficients Standard 
Error 

T-Statistic Probability* 

IR(-1) 0.819891 0.115818 7.079137 0.0001 

IR(-2) -0.286770 0.157957 -1.815493 0.1070 

IR(-3) -0.323827 0.154745 -2.092651 0.0697 

IR(-4) -0.156266 0.120204 -1.300010 0.2298 

PCI 5.17E − 05 4.12E − 05 1.254909 0.2449 

PCI(-1) -0.000250 4.38E − 05 -5.699772 0.0005 

C 6.147459 0.981867 6.260989 0.0002 

Table 6: LONG-RUN RELATIONSHIPS AMONG THE VARIABLES (IR IS DEPENDENT VARIABLE) 
 
The results above showed that the probability 
(P-value) of PCI (-1) is smaller than 5%, 
implying that there is an effect of per capita 
income on the interest rate. We can conclude 
that the per capita income causes the 

interest rate. 
In order to assess the serial correlation of the 
residuals from model 2, we employ the 
subsequent test. 

 

F-statistic 2.288966 Prob. F(2,6) 0.1825 0.1825 

Obs*R-squared 6.491720 Prob. Chi-Square(2) 0.0389 0.0389 

Table 7: BReUsch-GODFREy SERIAL CORRELATION LAGRANGE Multi-Plier (LM) TEST 
 
Given that the null hypothesis assumes that the residuals are not correlated, the p-value of 0.1825 for the F-
statistic suggests that we cannot reject this null hypothesis. It can be inferred that the residuals exhibit no 
serial correlation. 
Similarly, we perform the testing for residuals homoscedasticity, 
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F-statistic 1.179710 Prob. F(6,8) 0.4027 0.4027 

Obs*R-squared 7.041523 Prob. Chi-Square(6) 0.3170 0.3170 

Scaled explained SS 1.983507 Prob. Chi-Square(6) 0.9212 0.9212 

Table 8: Heteroskedasticity can be tested using the Breusch-Pagan-Godfrey test 
 
Our null hypothesis is that the residuals 
exhibit homoscedasticity. The p- value 
obtained from the F-statistic is 0.4027, 
indicating that we cannot reject this null 
hypothesis, even at a significance level of 
10%. Based on our analysis, we determine 
that the residuals exhibit homoscedasticity at 
a significance level of 10%. 
Finally, we test if there exist a long-run 

relationships between variables based on 
ARDL Bounds Test. 
The F-statistic value of 32.35993 is clearly 
higher than the critical value bound for I1. In 
Part 2 of this series, our study shows that we 
have rejected the null hypothesis, which 
states that there are no long-term 
connections between interest rates and per 
capita income. 

 

Statistic Test Values k  

F-statistic 32.35993 1  

Critical Value Bounds  

Significance I0 Bound I1 Bound  

10% 4.04 4.78  

5% 4.94 5.73  

2.5% 5.77 6.68  

1% 6.84 7.84  

Table 9: Null Hypothesis: There are no committed long-term relationships 
 

CONCLUSIONS 
- The series interest rate is integrated time series 

of order zero i.e. I(0), while the series Per capita 
income is integrated time series of order one i.e. 
I(1). 

- There is a relationship between the interest rate 
and Per capita income in the long term in Saudi 
Arabia. 

- Saudi economy experienced high Per capita 
income during the period. Forcing the monetary 
authorities to target through the liberalization of 
interest rates to control the money supply. 

- There exist one cointegration equation between 
Per capita income and interest rates. 

    We found that the Per capita income cause the 
interest rates. 
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