
 

 

  

Abstract— Economic theory suggests that there is a common 
integration relationship between inflation and interest rate, where 
the interest rate is one of the tools used monetary policy to tackle 
inflation economic in this research   we will try to clarify the 
relationship between the interest rate and inflation through the test 
of cointegration relationship between time-series variables to clarify 

the degree of complementarity.  
 

Keywords— Algeria, cointegration relationship, , inflation rate, 
interest rate, and time series.  

I. INTRODUCTION 
 HE interest rates and inflation are important variables in 
the macroeconomic that are often monitored by 

economists and policy makers [1]. 
 The relationship between these variables has been subject 

to substantial research. Most of this research has focused on 
the influence of prices on the interest rate. 

The basic reason for adopting price stability as the primary 
object of monetary   policy is to create a stable and   non-
inflationary environment for resource allocation and to 
stabilize price expectations. Maintaining low inflation is seen 
as a necessary part of economy  policy. 

So that States use the interest rate as an instrument of 
monetary policy to confrontation the inflation and reduce the 
rate to maintain price stability and macroeconomic indicators. 

Algerian economy has witnessed many of the reforms to 
maintain price stability and the fight against inflation, which 
has seen high rates during the nineties. 

 
II.THEORETICAL FRAMEWORK 

A-The definition of the interest rate 

Interest is the fee that the borrower pays the lender to 
compensate the lender for the opportunity cost of the funds 
borrowed. By lending the funds to the borrower, the lender, 
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foregoes other  productive uses that the funds could have been 
invested in. The interest charged therefore usually, at a 
minimum, matches the rewards the borrower would have 
received from the next best alternate use of the funds. 

The interest rate refers to how much interest is charged 
over a specified time period and is usually expressed as a 
percentage e.g. 10% per month, 10% per annum.The interest 
payable for each time period is calculated based on the 
borrowed amount to which the interest rate is applied and the 
time period for which the amount borrowed is considered 
held. 

   B-Types of interest rate: [2] 

   1-Simple interest: Simple interest is interest that is only 
applied to the principal or the principal balance outstanding. 
The formula for calculating simple interest is as follows: 

( ) ( ). .I simple r Pb m=                  (1) 

where, ( r) is the period interest rate (= I/n, where( I) is the 
stated interest rate and( n) is the number of periods), ( Pb) is 
the balance on which interest is charged (usually the initial 
balance), and (m) is the number of time periods that have 
passed. 

   2- Compound interest: Compound interest is similar to 
simple interest except that unpaid interest is added to 

the principal balance outstanding i.e. interest is also 
charged on the unpaid interest. The 

formula for calculating compound interest is as follows: 

( ) ( )1 1mI compound Pb r = + − 
            (2) 

where, (Pb) is the balance on which interest is charged 
(usually the initial balance)، ( r) is the period interest rate, 
and (m) is the number of time periods that have passed 

As is evident from the above, compound interest generally 
results in higher interest payable. The difference in interest 
amounts charged between simple and compound interest is 
proportional to the frequency of compounding and the time 
period for which interest remains unpaid. 

  3-Fixed and floating interest rates: Fixed rates are 
interest rates that remain the same for the term of the loan. 
Floating interest rates are interest rates that may change over 
the term of the loan. 

 These are usually linked to a reference rate e.g. the prime 
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rate. Many loans have a combination of fixed and floating 
rates. For instance, loans may have an initial introductory 
period during which the interest rate is lower – the interest 
rate increases once the introductory period ends. 

 4-Nominal and effective interest rates: Nominal interest 
rate is defined as a stated interest rate. This interest works 
according to the simple interest and does not take into 
account the compounding  periods. 

The nominal interest rate is the periodic interest rate times 
the number of periods per year 

A nominal interest rate for compounding periods less than 
a year is always lower than the equivalent rate with annual 
compounding (this immediately follows from elementary 
algebraic manipulations of the formula for compound 
interest) 

Effective interest rate is the one which caters the 
compounding periods during a payment plan. It is used to 
compare the annual interest between loans with different 
compounding periods like week, month, year etc. In general 
stated or nominal interest rate is less than the effective one. 
And the later depicts the true picture of financial payments. 

The effective interest rate is always calculated as if 
compounded annually[3]. The effective rate is calculated in 
the following way, where ie is the effective rate,( r) the 
nominal rate (as a decimal, e.g. 12% = 0.12), and (m) the 
number of compounding periods per year (for example, 12 for 
monthly compounding): 

( ) ( )1 / 1mI effective r m= + −                  (3) 

Converting the nominal rate to the effective rate enables 
comparison between loans that may have similar nominal 
rates but different compounding periods. As with the 
compound 
interest rate, the effective interest rate increases with the 
frequency of compounding. 

 It is worth noting that loans quoted in nominal terms (as is 
often practiced by FIs) can be misleading, as they understate 
the ‘true’ interest rate that is paid. 

 
C-The definition of the rate of inflation 
 In economics, inflation is a persistent increase in the 

general price level of goods and services in an economy over 
a period of time. When the general price level rises, each unit 
of currency buys fewer goods and services[4]. Consequently, 
inflation reflects a reduction in the purchasing power per unit 
of money [5] a loss of real value in the medium of exchange 
and unit of account within the economy. A chief measure of 
price inflation is the inflation rate, the annualized percentage 
change in a general price index (normally the consumer price 
index) over time. A number of central banks have adopted 
explicit inflation-control targets in recent years. In their 
conduct of monetary policy, most of these banks are guided by 
a core measure of the trend of inflation that is obtained by 
excluding a number of components from the overall price 

index.  
D-Measuring inflation 
The inflation rate is widely calculated by calculating the 

movement or change in a price index, usually the consumer 
price index. The consumer price index measures movements 
in prices of a fixed basket of goods and services purchased by 
a « typical consumer ». The inflation rate is the percentage 
rate of change of a price index over time. The Retail Prices 
Index is also a measure of inflation t. It is broader than the 
CPI and contains a larger basket of goods and services. 

Other widely used price indices for calculating price 
inflation include the following : 

- Producer price indices (PPIs) which measures average 
changes in prices received by domestic producers for their 
output. This differs from the CPI in that price subsidization, 
profits, and taxes may cause the amount received by the 
producer to differ from what the consumer paid. There is also 
typically a delay between an increase in the PPI and any 
eventual increase in the CPI. Producer price index measures 
the pressure being put on producers by the costs of their raw 
materials. This could be « passed on » to consumers, or it 
could be absorbed by profits, or offset by increasing 
productivity. In India and the United States, an earlier version 
of the PPI was called the Wholesale Price Index. 

- Commodity price indices, which measure the price of a 
selection of commodities. In the present commodity price 
indices are weighted by the relative importance of the 
components to the « all in » cost of an employee. 

- Core price indices: because food and oil prices can 
change quickly due to changes in supply and demand 
conditions in the food and oil markets, it can be difficult to 
detect the long run trend in price levels when those prices are 
included. Therefore most statistical agencies also report a 
measure of ‘core inflation’, which removes the most volatile 
components (such as food and oil) from a broad price index 
like the CPI. Because core inflation is less affected by short 
run supply and demand conditions in specific markets, central 
banks rely on it to better measure the inflationary impact of 
current monetary policy. Other common measures of inflation 
are : 

- GDP deflator is a measure of the price of all the goods 
and services included in gross domestic product (GDP)., 
defined as its nominal GDP measure divided by its real GDP 
measure. 

-Historical inflation Before collecting consistent 
econometric data became standard for governments, and for 
the purpose of comparing absolute, rather than relative 
standards of living, various economists have calculated 
imputed inflation figures. Most inflation data before the early 
20th century is imputed based on the known costs of goods, 
rather than compiled at the time. It is also used to adjust for 
the differences in real standard of living for the presence of 
technology. 
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- Asset price inflation is an undue increase in the prices of 
real or financial assets, such as stock (equity) and real estate. 
While there is no widely accepted index of this type, some 
central bankers have suggested that it would be better to aim 
at stabilizing a wider general price level inflation measure 
that includes some asset prices, instead of stabilizing CPI or 
core inflation only. The reason is that by raising interest rates 
when stock prices or real estate prices rise, and lowering them 
when these asset prices fall, central banks might be more 
successful in avoiding bubbles and crashes in asset prices. 

 
III-INFLATION AND INTEREST RATE IN ALGERIA 

A-The evolution of the interest rate in Algeria 
 

TABLE I 
INTEREST RATE IN ALGERIA (1990-2012) 

Years INTEREST RATE (%) 

1990 0.18 
1991 00 
1992 -14.2 
1993 -03 
1994 -8.58 
1995 -9.38 
1996 -0.12 
1997 10.97 
1998 6.5 
1999 8.15 
2000 9.7 
2001 5.3 
2002 7.18 
2003 3.83 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 

04 
6.6 
5.7 
4.3 
3.1 
2.3 
6.4 
3.8 
3.1 

 

 
Fig. 1 The evolution of the interest rate in Algeria (1990-2012) 

 
Through the table I and Figure 1 note that the interest rate 

in Algeria was negative values from 1990 to 1996, to see the 
high rate of inflation, after the year 1997 the interest rate 
became positive values due to the economic reforms carried 
out by the Algerian government. 

 
B- The evolution of the inflation rate in Algeria: 

 
TABLE II 

INFLATION IN ALGERIA (1990-2012) 

Years INFLATION RATE (%) 

1990 16.7 
1991 25.9 
1992 31.7 
1993 20.5 
1994 29 
1995 29.8 
1996 18.7 
1997 5.7 
1998 5 
1999 2.6 
2000 0.3 
2001 4.2 
2002 1.4 
2003 4.3 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 

4 
1.4 
2.3 
3.7 
4.9 
5.7 

3.91 
4.52 
8.89 
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Fig. 2 The evolution of the inflation  in Algeria (1990-2012) 

 
Through the table II  and Figure 2 note that inflation in 

Algeria was at a high rate during the period 1990 to 1997 due 
to higher prices of goods and services as a result of 
abandoning the policy of strengthening. 

After 1998, the inflation rate dropped because of monetary 
policy in Algeria to tackle inflation. 

 
IV. TEST CO-INTEGRATION RELATIONSHIP BETWEEN THE 

INTEREST RATE AND INFLATION IN ALGERIA 

A-Description variables of the study: We have two 
variables: 

- Interest rate: IR 
- Inflation rate:IF 

B-Steps of co-integration test : 

- Phase I: Tests for stationarity of a time series: 
Use the Augmented Dickey–Fuller test, [6]: augmented 

Dickey–Fuller test (ADF) is a test for a unit root in a time 
series sample. 

We use the least squares method to estimate the three 
models: 

- For interest rates (IR): 

1 1
2

p

t j t j t
j

IR IR IRφ ϕ ε− − +
=

∆ = − ∆ +∑                 (4) 

1 1
2

p

t j t j t
j

IR IR IR Cφ ϕ ε− − +
=

∆ = − ∆ + +∑         (5) 

1 1
2

p

t j t j t
j

IR IR IR C btφ ϕ ε− − +
=

∆ = − ∆ + + +∑   (6) 

- For the rate of inflation (IF): 

1 1
2

p

t j t j t
j

IF IF IFφ ϕ ε− − +
=

∆ = − ∆ +∑                   (7) 

1 1
2

p

t j t j t
j

IF IF IF Cφ ϕ ε− − +
=

∆ = − ∆ + +∑            (8) 

1 1
2

p

t j t j t
j

IF IF IF C btφ ϕ ε− − +
=

∆ = − ∆ + + +∑    (9) 

Where: (∆IR) first Differentiation of the interest rate, (∆IF) 
first Differentiation of the  inflation, (φ) the lag order of the 
autoregressive process, (C) is a constant  and (b)the 
coefficient on a time trend. 

Using the program eviwes 6 [7] we get the results in the 
table III:  

TABLE III 
AUGMENTED DICKEY–FULLER TEST 

 Variables         t-statistic       1% level      5% level     10% level                                                                   

      IR                  -2.228785       -3.769597    -3.004861    -2.642242 
      IF                   -2.096099       -3.808546    -3.020686    -2.650413 

 
Through Table III  note that the value of  the variables ADF 
bigger than tabular value at the level of significance 1%, 5%, 
10%. Therefore, we  accept the null hypothesis (H0: ϕ= 1)   
means that the presence of unit root. that two variables are  
non stationarity. 

TABLE IV 
ADF TEST FOR THE FIRST DIFFERENTIALS 

Variables         t-statistic       1% level      5% level     10% level                                                                   

    D(IR)             -6.014855       -3.788030    -3.012363    -2.646119 
    D( IF)             -4.512285       -3.788030    -3.012363    -2.646119 

 
Through Table IV  note that the value of  the  ADF smaller 
than tabular value at the level of significance 1%, 5%, 10%. 
Therefore, we  reject the null hypothesis (H0: ϕ≠ 1)  means 
that the Absence of a unit root. 

Thus, the two time series of the two variables (interest rate, 
and inflation) static first degree: IR, IF→ Integrated (1) 

- Phase II: Co-integration test:  
-Johansen test for co-integration: We use the Johansen test 

[8] for determining the relationship between the two variables 
(interest rate, inflation rate) in the long term. 
 

TABLE VI 
JOHANSEN TEST 

UNRESTRICTED COINTEGRATION RANK TEST (TRACE) 
Hypothesized                              Trace           0.05 
No. Of CE(s)       Eigenvalue    Statistic   Critical Value    Prob**                       
 

None *                       0.742396      33.33122      15.49471        0.0000 
At most 1 *              0.206157       4.848271       3.841466       0.0277 

 
Through Table VI note that the value of  the trace bigger 

than critical value at the level of significance 5%. 
Therefore,We reject the null hypothesis (H0) And accept the 
hypothesis (H1). This means the existence of a Co-integration 
relationship between the two variables (interest rate and 
inflation) in long-term. 

- Test stationarity for residuals series:  
Use the  Augmented Dickey–Fuller test (ADF) 
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TABLE V 
AUGMENTED DICKEY–FULLER TEST 

Variables         t-statistic       1% level      5% level     10% level                                                                   

 RESID               -5.657049       -3.808546    -3.020686    -2.650413 
     

 
Through Table IV  note that the value of  the  ADF smaller 

than tabular value at the level of significance 1%, 5%, 10%. 
Therefore, we  reject the null hypothesis (H0: φj≠ 1)  means 
that the Absence of a unit root. (White noise) 

Thus, the degree of stationarity of a series residuals is 0 
Resid→ Integrated (0). 
 

VI. CONCLUSIONS 
-Inflation affects negatively on economic activity due to 

weak purchasing power of the local currency. 
-Interest rate tool of monetary policy is used for inflation 

targeting. 
-There is a relationship between the interest rate and 

inflation in the long term in Algeria. 
-Algerian economy experienced high rates of inflation 

during the period of the nineties. Forcing the monetary 
authorities to target through the liberalization of interest rates 
to control the money supply. 

-The interest rate effective tool of monetary policy in the  
Algerian economy to curb inflation. 
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