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Abstract: This paper empirically examines the long-run and short run dynamic effects of deposit rate (r), inflation rate (1) and
GDP on bank deposit. The study targeted commercial bank of Ethiopia (CBE) because it has been taking a lion’s share in terms of
deposit amount which in turn plays a vital role in deposit refunding for investors. To show the long-run and short run dynamic
effects of r, m and GDP on the deposit amount of CBE we took 30 years data from the year 1988 to 2017 from MOFED, CSA,
National bank of Ethiopia and CBE data sets. To achieve the objectives vector error correction model (VECM) was used after
checking the possible assumptions of our economic series. The results of ADF test statistics confirms our economic series are
stationary at their first difference. This indicates that the variables are integrated of order one, I (1). Johansen’s co-integration test
suggests one co-integrating relationship between the variables. According to our findings, the coefficient of the error correction
term for CBE deposit is statistically significant, and the speed of convergence to equilibrium of approximately 16 percent. Hence,
in the short run, deposits are adjusted by 16 percent of the past year’s deviation from equilibrium. The joint effect result indicates
that except deposit rate all included variables have no significant short-run effect on deposit amount. More specifically, the result
of Johansen normalization restriction shows in the long-run on average inflation rate and GDP have a negative effect on deposit,
while deposit rate has a positive effect on the total amount of deposit held by CBE, among other findings. Finally, the government
and other concerned bodies should take necessary steps to mobilize deposit in CBE.
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all aspects of the national economy [2].
Currently banks, insurance companies and micro finance
institutions (MFIs) constitute the main financial institutions

1. Introduction

1.1. Background of the Study

The financial sector like insurance companies, banks,
micro-finance institutions, saving and credit institutions can
play a significant role in the economy of a given nation. As
car does not operate with the absence of fuel so does the
economy of a given country without financial institutions.
This implies that financial institutions are synergies for the
economic growth as well as development of a nation. The
banking industry accounts for about 82 percent of the total
financial sector assets, implying that the financial sector is
under developed [1]. Thus, banking sector is the largest
component of the financial system, and it plays great role on

in Ethiopia. The number of operating banks reached 19 as of
June 2017 of which 16 are owned privately. The bank
branches reached 2,693, with the private sector accounting
for 58.1percent. Consequently, the ratio of bank branches to
population was reduced to 33,448.2, reflecting an
improvement in financial services outreach. Total banking
system capital reached ETB 31.5 billion, of which private
banks accounted for 56.5 percent. The state-owned
commercial bank of Ethiopia (CBE) accounted for 34percent
of banking system capitalization. Meanwhile, total banking
system loan disbursements reached ETB 18.9 billion, of
which 55.6percent was by public banks and the remainder by
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private banks. About 99.6percent of the private banks’ new
loans and 54.5percent of public banks loans went to the
private sector. About 99.8percent of outstanding private
banks loans were claims on private enterprises. While
58.1percent of public banks outstanding loans (excluding
credit to government and inter-bank lending) were claims on
public enterprises, 41.9percent were on private enterprises
[1]. In addition, from the total capital invested in the banking
sector the share of CBE is 34percent but the share of 16
private banks where only 56.5 percent. This indicates that the
role of government owned bank and his playing field are by
far different from private owned banks.

Ethiopian banking sector is small in absolute and relative
size, which could be characterized by low loan deposit ratios
and, as a result, large shares of assets held in the form of
government securities [3]. There is a general view that
monopolistic competition among banks in terms of price and
investment opportunity. Meaning, Competition in terms of
price is relatively weak in the Ethiopian banking industry [4].

Deposit by individuals is a major source to resource
mobilization of CBE in particular and banks in general.
Hence, deposits have a strong impact in resource
mobilization of commercial Banks. On the basis of resource
mobilization purpose CBE serve different types of deposit
mobilization strategies. These forms were demand deposit,
time deposit, youth deposit, saving deposit, women deposit,
and fixed time deposit. As a financial intermediary, CBE can
collect a deposit from individuals and lends back to these
who need capital for investment [5]. Therefore, banks play an
intermediary role by collecting excess money in the form of
deposit and provide a loan for those who need finance.
However, there have been cases whereby private companies
and small-scale firms complaining about lack of loans and
credit facilities, particularly those which were not able to
present collateral properties [6]. In addition, as of other study
Ethiopia‘s rate of domestic saving has been very low as of
the standard of Sub-Saharan countries [7].

1.2. Statement of the Problem

According to different studies banks perform various roles
in the economy. For instance, they improve the information
gap between borrowers and investors by monitoring the latter
and ensuring an appropriate use of the depositors’
endowment [8]. They provide inter temporal smoothing of
risk that cannot be diversified at a given point in a time as
well as insurance to depositors against unexpected
consumption shocks. Due to the mismatch between the
maturity of their assets and liabilities, nevertheless banks are
subject to the possibility of runs and systematic risk.
Similarly, the role of banking sector in the Ethiopian
economy is to revolve deposits from the general public
investors on interest bases. This shows that depositors are the
major stakeholders of banks in deposit mobilization
strategies [9].

Furthermore, banks mobilize, allocate and invest much of
society’s savings. Households, government and businesses
are mainly using banks to save their money to get loan for

their project undertakings. In most cases commercial banks
hold more assets than any other financial institutions [10]. In
nutshell the role of commercial banks are facilitating growth
and development in the economy. Savings mobilization
becomes the most important strategy for the economy when
economic growth is planned within the framework of targets
with maximum reliance on internal resources [9]. Roy
reflecting the contemporary situation of Ethiopia showed that
most of the mega projects, including the Grand Ethiopian
Renaissance Dam, are financed by internal resources, deposit
is now much more significant than ever in Ethiopia.

On the last decades the size of Ethiopian economy has
been shown an improvement and accommodating different
FDI coupled with the accessibility of banks and banking
information systems among dwellers of Ethiopia which have
an important impact on the deposit growth of banks. This
raises questions on the capacity of commercial banks in
enhancing its deposit bases thereby to enhance liquidity
services [11]. In addition, IMF and WB strategic process of
financial sector liberalization intensified competitions among
different commercial banks in Ethiopia by following akin
forms of deposit mobilizations.

Examining macroeconomic factors effect on the deposit
amount and growth would help policy makers as of in
preparing  deposit mobilization  strategies.  Deposit
mobilization is the major services of commercial banks.
Currently in Ethiopia, the pace of the banking system to
mobilize adequate resources would not be sufficient, given
the large fund requirement of the economy that would
certainly result in liquidity gap. This might be due to the fact
that majority of people in Ethiopia are using traditional way
of saving, holding money in cash and asset forms particularly
in country-sides. Thus, the deposit mobilization practice
among commercial banks both government and private
owned banks, are not as such accessible at grass root levels
[12].

Majority of studies focused from the side of household
saving behaviors by giving low attentions for deposit
mobilization in banks. Few scholars had conducted an
empirical study on factors affecting deposit mobilization in
Ethiopia. Accordingly, the major variables that affect deposit
of banks include inflation rate, interest rate, exchange rate,
demographic change (population growth) and branch
expansion, among others. According to other findings branch
expansion had positive and significant effect on total deposit
whereas deposit interest rate and inflation rate were
statistically insignificant affecting deposit [13]. Contrarily
branch expansion has negative effect on private saving in the
short term. She also concluded that inflation rate influenced
private saving negatively and significantly. As per the
findings level of real per capital income and urbanization
ratio has significant positive effect on private savings [14].

Inflation rate has a negative and insignificant effect, while
interest rate had a positive and significant effect on
commercial bank deposit [15]. Contrary other study found
that inflation rate has a positive and statistically significant
effect on bank deposit amount [16]. Even though, the
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direction of the movement between inflation rate and deposit
are positive, statistically insignificant according to the study
conducted on CBE [17]. Similarly, the effect of interest rate
on the total deposit of banks had a mixed result as of the
study [2, 13, 15, 17].

The above statements are indicating that majority of
scholars had conducted research on deposit mobilization
focusing on commercial banks, both private and government
jointly to identify factors that affects commercial bank
deposits. In addition, majority of the studies conducted in
Ethiopia are observing cross sectional data, and some others
examined time series data by mixing micro level factors with
macro level factors to examine factors that determines bank
deposit. Accordingly, there has been inconsistency in their
findings. This might be due to their methodological approach,
the type of data, and the time span coverage under their study.
Hence, this study is conducted to narrow the gap of these
controversial results by applying vector error correction
model and examining only major macro-level factors, and
considering only commercial bank of Ethiopia because of the
fact that majority of Ethiopians had an account from this
bank. Moreover, the study analyses based on secondary data
covering a time span from 1988-2017 for 30 years’ annual
data.

1.3. Objectives of the Study

The general objective of this study is to examine the
long-run and short run dynamic effects of deposit rate,
inflation rate and GDP on bank deposit of commercial bank of
Ethiopia. While the specific objectives of the study are:

1.to identify the existence of long-run dynamics
relationship between deposit amount of CBE and
inflation rate, deposit rate, GDP, and their reverse
causations.

2. to identify the short run dynamics between deposit
amount of CBE and inflation rate, deposit rate, GDP,
and their reverse causations.

3. To identify the speed of adjustment of deposits from
their past year dis-equilibrium given the role of GDP,
inflation rate and deposit rate.

2. Theoretical Background of the Study
2.1. Theories of the Demand for Money

In monetary economics, the demand for money arises from
the fact that it is an asset for its holders. Since it is acceptable
to all, people hold it, not only for making transaction and
paying debts, but as a particular form of an asset which is easy
to be converted into other goods and services. Thus money is a
perfectly liquid asset. Moreover, other assets need to be
converted into money to make transactions which involve
waste of time, cost and perhaps capital loss. So, there is a
demand for money to hold asset in the form of cash and
demand deposit. In other hand, the desire to hold financial
assets in the form of money is either in the form of cash or
bank deposit rather than in the form of investment. But the

question raised is that what constitutes the demand for money
and why the public demand for money exists given different
macroeconomic level variables? To solve such problem the
paper reviewed different theories of money demand and
setted-out combination of theories.

2.1.1. Classical Theory of Demand for Money

This theory is often called as the quantity theory of money
which was proposed by Fisher. According to this theory
money is not demanded for its own sake, but as a medium of
exchange i.e. the demand for money is essentially to spend or
to make transaction and the demand for money is determined
by the total quantity of goods and service to be transacted
during a given period. Again the total demand for money
depends on its velocity of circulation as shown in the
following equation:

M*V=PxT (1)

Where, T represents the total number of transactions during
some period of time, say, a year. In other words, it is the
number of times in a year that goods or services are exchanged
for money. P is the price of goods and services transacted.
Hence P*T stands for the number of dollars exchanged in a
year. Similarly, M is the quantity of money and V is the
transaction velocity of money, which measures the rate at
which money circulates in the economy. Hence MV shows the
money used to make the transactions.

2.1.2. Neo-classical Theory of Demand for Money

Classical theory of demand for money emphasized on the
medium of exchange function of money; the Neo-classical
approach is based on the store of value of function of money.
According to this approach people want to hold money for
various motives, which is influenced by the factor like:

1. Transaction motive

2. Precautionary motive

3. Income and wealth of the individual

4. The opportunity cost of holding money as compared to

other assets
5. Habits of the individual, system of payment prevailing in
the country

In equation 1 it is difficult to measure the number of
transactions in the economy, hence we switch our analyses
from transaction to income as transaction is related with
aggregate income (output) in the economy. Hence, Y shows
the more transaction mean the more goods and services
bought and sold. Thus Y stands for the total amount of output
in the economy and P stands for the price of a unit of output,
showing that how the nominal output responds for money
demand. In other hand, PY is the nominal GDP. Now the
quantity equation becomes,

M XV =PxY (2)

Since Y is the total income, V is here stands for income
velocity of money, which tells us the number of times a dollar
bill enters someone’s income in a given period of time.
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By rearranging the above equation we have

_ oY
M== 3)

This shows that money demand is proportional to nominal
income since V is constant, and interest rate has no effect on
the demand for money. Hence, this theory indicates that
people hold money only for transaction purposes.

However, both the classical and Neo-classical theory of
money demand are criticized for the following basic points as
of different empirical findings:

i. The velocity of the demand for money is not constant

ii. Demand for money is responsive to changes in interest

rates

2.1.3. Keynes’s Theory of Demand for Money

The theory developed by John Maynard Keynes was some
times referred as liquidity preference theory and its basic
premises is rejecting the notion that velocity is constant over
time. A part from transaction and precaution demand for
money Keynes’s recognizes that people can hold money for
another motive. According to him there are three motives for
the demand for money: Transaction motive, precaution motive
and speculative motive. The demand for money for the first
two motives constitutes active cash balance and the demand
for money for speculative motive is called idle cash balance.

Money is the medium of exchange, primary demand for
money arises for making daily transactions in life, the
individual or business income and expenditure are not
perfectly synchronized or they do not occur at the same time.
People receive income in periods that don’t correspond to the
times they want to spend it. Generally income is received at a
discrete interval, for example, once in 15 days or once in a
month but expenditures are more or less continuous, so as to
care out the frequent transaction people therefore need to hold
a certain amount of money. Thus, the transaction motive refers
to the demand for money for bridging the gap between period
of receipts and payments.

Given society’s basic institutional and technological
customs and practices which govern the receipt of income and
the flow of expenditure, the transaction demand for money
depends upon his personal income and business turn over. The
transaction demand, thus, various in direct proportion in
money income. The higher the level of money income, the
greater the demand for money to make transaction and vice
versa. Symbolically, the transaction demand for money can be
stated as:

L= K (V) “4)

where Lt represents the transaction demand for money, K,
represents the fraction of money income society desired to
hold as money in the form of cash, because its income and
expenditure are not synchronized, and Y represents money
income. The transaction demand for money is assumed to be a
constant and stable function of income because the proportion
of income to be kept for transaction purposes is influenced by

the institutional and technological arrangements influencing
the payment and receipt of money and these arrangement is do
not change in the short run. Hence, the value of Kt is assumed
to be constant.

According to Keynes’s, the precautionary demand for
money, like the transaction demand, is also constant function
of the level of money income, and is insensitive to the change
in the interest rate.

Since both the transaction and precautionary demand for
money are fairly stable and constant functions of income and
both are interest inelastic, Keynes adds them together. The
combined sum of money balances held under the transactions
and precautionary motives is referred to as “active balances”
by Keynes. Thus the demand for active balances is constant
function of income.

2.1.4. Combinations of Theories for Money Demand

In general the researcher adopts the basic relationship
between the demand for money either holding in cash form or
deposit as the function of macro-level variables like nominal
GDP, the rate of inflation (as implicitly having prices), deposit
rate or interest rates depending on the above theoretical bases.

MY=f(GDP, r, m) (%)

Where, M stands for the proportion of money demand in
the form of cash and deposit (time and demand deposit), GDP
stands for the total monetary value of production in the given
fiscal year, r stands for the deposit(interest) rate of banks, n
stands for inflation rate of the economy.

Assuming that the market for money clears, the supply for
money is equal with money demand, thus at a given fiscal year
when the central bank changes its money supply this in turn
causes a proportionate change in nominal GDP as of assuming
velocity is stable over short period of time (say a given fiscal
year). consequently a change in GDP can cause a change in
general price level. Hence the quantity theory tells us the price
level is proportional to money supply and thereby money
demand. In other hand, since the percentage change in the
price level is what we call inflation rate ().

By adding percent change in both sides of equation (2):

%AM X%AV = %AP x%AY (6)

From the above equation, first the percentage change in
quantity of money is decided by the central bank. Next, in
short run velocity is constant, and consequently the percentage
change in velocity becomes zero. Third the percentage change
in price is the rate of inflation, which is one of our target
variable affecting money demand in the form of deposits.
Lastly, the percentage change in output, what we call it as our
GDP which also affects deposit level. According to our money
demand function (equation?) deposit (interest) rate determines
the amount of money demand and simultaneously determines
the total amount of deposits. Due to the fact that deposit rate is
the cost of holding cash money balances on the hands of the
public. Thus theoretical deposit rate and demand for money in
the form of cash are inversely related. In other hand, deposit
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rate is positively related with demand for money in the form of
deposits. In genera, | the researcher was interested to examine
whether the findings of this study are supplementing or
rejecting or modifying the existing theories relating these
major macroeconomic variables, money demand in the form
of deposits, GDP, interest rate, inflation, via short run and long
run periods.

3. Methodology of the Study
3.1. Research Design

To examine the linkage of deposit amount of CBE with
respect to different macro-level variables, the researcher used
quantitative research design by examining a time series data
for about 30years.

3.2. Data Source, Type and Method of Data Collection

This study used secondary data collected from different
organizations like National Bank of Ethiopia, CBE, MoFED
and CSA data sets. The target population under review of
secondary data macroeconomic factor related with bank
deposit over the period covering from 1988 to 2017 as of
annual data. The macro level variables, deposit amount,
deposit rate, inflation rate, and GDP, are compiled from the
data base of different organizations like National Bank of
Ethiopia (NBE), Ministry of Finance and Economic
Development (MOFED), Central Statistics Authority (CSA)
and CBE.

3.3. Method of Data Analysis

The study used both descriptive and empirical methods of
analysis by using Stata 14 version. The yearly data of deposit
amount, and GDP are transformed into natural logarithms
form and the rest are taking their actually yearly data as it is
in a linear form.

The economic series data was checked for the existence of
stationarity of the wvariables at level form by using
Augmented Dickey Fuller (ADF) test to use least square
estimation technique of vector autoregressive (VAR) model.
However, the result of unit test shows that all variables are
not stationary at level form, hence we checked stationarity of
the variables at first difference, I(;y. If the data are stationary
at first difference, then we proceed with co-integration test.
Co-integration is a necessary condition for the existence of a
long run equilibrium relationship between variables having
unit roots. In testing for co-integration, we have chosen the
Johansen Maximum Likelihood method, for which optimal
lag order is selected by employing Akaike Information
Criterion (AIC), Hannan-Quinn Information Criterion (HQ),
Final Prediction Error (FPE), and Schwarz Information

ADeposit, = 3, + BADeposit,_, + p,ADeporate,_, + ByAlnflanrate,_, + B,AGDP_, +U,,
ADeporate, = a, + a\ADeposit,_| + a,ADeporate,_; + a;Alnflanrate,_; + a,AGDF,_, +U,,

Alnflanrate, = 9, + 8,ADeposit,_, + 0,ADeporate,_| + O;Alnflanrate,_, + O,AGDE,_, + U,

Criterion (SC). The test procedure for ADF test is applied on
the following model:

AY, =a+ B, +0Y,_ +KAY,  +..+ Y, (7

The unit root test is then conducted with the null
hypothesis (Hy) of d = 0 against the alternative hypothesis
(H)) of 0 < 0.

If we obtain at least one co-integrating relationship among
our variables, we can proceed to carry out Vector Error
Correction Model (VECM) that pinpoints about the speed of
adjustment to long run equilibrium avoiding the spurious
regression problem [18]. Diagnostic test have been carried
out to the estimated VECM model by employing Jarque-Bera
(J-B) test for normally distributed disturbances, Lagrange
Multiplier (LM) test for residual auto-correlation, stability
conditions of the VEC estimates and White Test with cross
products for heteroscedasticity. We can specify the VEC
model as follows:

AY, =1 + DAY + LAY 5+ DAY (8)

Where, 7 = (Zi'{:l ﬁl) =1, andTi = (Z{:1 BI.) =1

The long-run cointegrating matrix of Il determines the
number of cointegrating vectors, whereby it guides us
whether to use VEC model or not. The cointegration
regression only considers the long-run relationship between
our economic series, while the vector error correction model
is developed to measure any dynamic adjustments between
the first differences of economic series. we can define the
error correction term as:

& =Y, _BXI ©

Where B is the cointegrating coefficient, and &,is the error
term from the regression of Y; on X,. Then the vector Error
Correction Model is simply defined as:

DY, =ae,, + )X, +U, (10)

Hence, the first difference of Y, can be explained by the
lagged €. and AX;. And ., indicates the one period lagged
values of the residuals from estimation of equilibrium error
term, or in other hand, a disequilibrium error term occurred
in the previous period. In addition, it indicates the speed of
adjustment towards the long-run values, thereby it offers an
added explanatory variable to explain AY;.

It is possible to extend the above single equation vector
error correction model to multivariate systems of equations.
According to this paper deposit amount, average deposit rate,
inflation rate and GDP are our endogenous variables. Thus,
the VEC model can be written as:

(11)
(12)
(13)
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AGDP =y, + Wl\Deposit,_, + y,ADeporate,_, + ysQAlnflanrate, | + y,AGDP_, +U,,

where ECTt-1 is the lagged error correction term leaving
from the long-run co-integrating relations between these four
variables. Thus, what we are observing is the vector error
correction model is basically a VAR model in its first
difference form with the addition of a vector of co-integrating
residuals.

4. Results and Discussions
4.1. Descriptive Data Analysis

According to our data set the mean values of deposit, GDP,

(14)

average deposit rate and inflation rate are 62.027, 63.78333, 6.4
and 9.65, respectively. The optimum inflation rate is the one
which is in between 2 to 3percent when interest rate is assumed
to take zero value [19]. Hence, as of Friedman the existing mean
value of inflation rate is normal and does not affect the economy
adversely as compared to the mean value of deposit (interest)
rate. Whereas the minimum values of deposit, GDP, average
deposit rate and inflation rate are 3.495, 17.5, 3.5 and -5.75,
respectively. In addition, the maximum values of deposit, GDP,
average deposit rate and inflation rate are 364, 200.6, 10 and
33.54, respectively (as shown in Table 1).

Table 1. Descriptive statistics of the variables.

Variable Obs Mean Std. Dev. Min Max
Deposit in billions (Birr) 30 62.02673 93.57285 3.495 364
Deposit rate 30 6.400333 1.61146 3.5 10
Inflation rate 30 9.65577 9.356703 -5.755335 33.5414
GDP in billions of USD 30 23.03453 21.40697 6.927 80.561

Source: Own computation via Stata 14, 2018

4.2. Performance of CBE

CBE plays a catalytic role in the economic progress and
development of the country. In terms of technology also it is
the first bank in Ethiopia to introduce automated teller
machine (ATM) service for local users. As a result, the bank
has more than 15.9 million account holders in the year
2016/2017and it takes the lions share as compared to total
private banks in the country. It has strong correspondent
relationship with more than 50 renowned foreign banks,
including the Commerz Bank AG (German banking and
financial services), Royal Bank of Canada, City Bank
(financial services multinational Citigroup at New York),

HSBC Bank (multinational banking services, head quarter at
London, UK) and others. CBE has a SWIFT bilateral
arrangement with more than 700 others banks across the
world. CBE has also reliable and long-standing relationships
with many internationally acclaimed banks throughout the
world. As a result, the bank’s asset is increasing growing in
the past ten years. Large share of deposit of the bank is mainly
from privates and individuals. Others like cooperatives, pubic
enterprises and agencies, domestic banks and other financial
institutions, central and local governments and foreign banks
have their own share in total bank deposits. The banks total
deposit growth trend since in 1985 is shown in Figure 1 below.

s Demand Deposits

375,000,000

275,000,00

200,000,000

125,000,000
50,000,000
1993

1988 1998

Savings Deposits
Time Deposits

Total Deposits

2013

2003 2017

Source: Author’s computation, data from CBE

Figure 1. Trends of Deposit Amount by Deposit Type.
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As the figure shows, the demand deposit is much greater
than saving and time deposits. The negative real interest rate
may compel the depositors to put their money in demand
deposit type. All deposit types have been showing a rapid
increase in current years particularly since 2010. The deposit
amount of the bank has been steadily growing and it reached
242.497 billion, 288.605billion,364 billion for the year 2015,
2016 and 2017, respectively, and even reached 451 billion for
the year 2018. It may be due to rapid expansion of banks
branch network over the country, increase of per-capita
income of the society thereby a growth in saving amount and
rapid economic growth of the country.

4.3. Econometric Tests and Data Analysis

4.3.1. The Unit Root Test

Table 2 shows the results of augmented dickey fuller (ADF)
test statistics by using trend and without trend of variables.
As for the analysis of long run relationship between the
variables the economic time series must fulfil stationarity
assumption. According to ADF result all variables except
inflation rate with trend and without trend, are non-stationary
at level form. Hence, we fail to reject the null hypothesis of
non-stationarity, whereas by taking the first difference of all
variables and applying the ADF test with and without trend;
the series become stationary as shown below in Table 2. This
indicates that the variables are integrated of order one, I (1)
and they may exhibit some long run linear combination, and
indicating the use of vector error correction (VEC) model
provided that co-integration exists among the variables.

Table 2. ADF test for unit root.

Variables At Level At First difference
Without Trend -2.371 -5.639%***
Inflation rate W%th Trend -3.758%* -6.906***
Without Trend -3.652%* -7.023 ***
GDP With Trend -1.130 -3.573 *
Without Trend 1.725 -2.845%**

Note: *** ** ‘and * are p< 0.01, 0.05, and 0.1, respectively.
Source: Stata 14 output from annual data set, 2018

4.3.2. Optimum Lag Length

To determine the optimum lag length of the economic series
we used the FPE, SBIC, AIC and HQIC statistical outputs.
Accordingly, the SBIC test indicates the optimum lag length
as 1, and FPE test result recommends optimum lag length as 3
years. While AIC and HQIC suggests that the appropriate lag
length is four. Thus, the appropriate lag length that is selected
in our analysis is four as of most of the criteria recommends
(Table 3).

Table 3. Lag Length Selection.

Lag FPE AIC HQIC SBIC

0 15.8675 14.1156 14.1714 14.3092
1 .013715 7.04287 7.32155 8.01063*
2 .008663 6.48346 6.98508 8.22544
3 .008109* 6.14231 6.86688 8.6585

4 .010069 5.72811%* 6.67563* 9.01851

Note: * lag order selected by the criterion
Source: Stata 14 output from annual data set, 2018

4.3.3. Identifying the Existence of Co-integration

To identify the existence of co-integration among the
economic series we used one of the log-likelihood ratio tests,
i.e. the trace statistics via Johansen tests for co-integration.

Variables AtLevel At First difference The test result indicates the existence of one co-integrating
Tl Baresy o Lun Lo -1.088 -5.820%** vectors which are reported in Table 4 below. The presence of
VT L — el co-integration assures the existence of a stable and long run
Deposit rate With Trend -2.585 -5.527*** . & . . &
relationship among variables.
Table 4. Johansen Tests for Cointegration

Trend: constant Sample: 6 - 30 No. ofobs= 25 Lags =4

Maximum rank parms LL eigenvalue trace statistic Spercent Critical value

0 52 -52.574259 56.9686 47.21

1 59 -35.868074 0.73723 23.5562* 29.68

2 64 -28.87806 0.42833 9.5762 15.41

3 67 -24.772704 0.27995 1.3655 3.76

4 68 -24.089965 0.05315

Source: Stata 14 output from annual data sets, 2018

4.4. Vector Error Correction Model Result

Due to the existence of co-integration among variables we
proceed to examine the vector error correction model and the
result is displayed below in Table 5. The summary statistics

for model adequacy are displayed for each equation in the
form of coefficient of determination and the probability
values supplementing the adequacy of our specified model.

Table 5. Vector Error Correction Model.

Sample: 6 - 30 Number of obs=25

AIC =7.589446
Log likelihood = -35.86807 HQIC =8.387278
Det(Sigma ml) = .0002072 SBIC =10.46599
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Equation Parms RMSE R-sq chi2 P>chi2
D_ddeposit 14 14117 0.7393 31.19621 0.0052
D_ddeporate 14 1.57849 0.7606 34.95366 0.0015
D_dinflanrate 14 8.27037 0.9039 103.519 0.0000
D dInGDP 14 105521 0.7051 26.30286 0.0237

Source: Stata 14 output from annual data set, 2018

The VECM allows the long-run behaviour of our
endogenous variables to converge to their long-run
equilibrium relationship while allowing a wide range of
short-run dynamics. The result of error correction model for
both short-run and long-run causality are reported in Table 6.
Row 18 in Table 4, 6 shows the error correction term (ECT))
for the equations as logarithm of deposit, inflation rate,
deposit rate and logarithm of GDP as equation (1), (2), (3)
and equation (4), respectively. Accordingly, the coefficient of
the error correction term for deposit variable carries the
correct sign and statistically significant at Spercent, with the
speed of convergence to equilibrium of approximately 16
percent. Hence, in the short run, deposits are adjusted by 16
percent of the past year’s deviation from equilibrium. This
confirms the stability of the system. This is consistent with
the result that indicates the existence of long-run relationship
between deposit and deposit rate in the case of Kenyan
commercial bank deposit growth. That finding also
supplements long-run relationship between lags of deposit
with the total amount of deposit growth [20]. The study
conducted in Nigeria assures the existence of long-run
relationship running from interest rate, and general price
level as rate of inflation to bank deposit amount [21].
Similarly, other finding identified that in the short-run bank
deposit is adversely affected by inflation rate [22].

However, the coefficient of the error correction term for

deposit rate, inflation rate and GDP is having the expected
sign yet statistically insignificant. Hence no need of further
interpretation.

Furthermore, the finding shows that there is a short-run
unidirectional causality running from the first and second lag
of inflation rate and deposit rate, and second lag of logarithm
of GDP to total amount of deposit held by CBE. This finding
is consistent to the study that examined determinants of Bank
deposits in Ghana, which shows that there exists a short-run
relationship between inflation rate and deposit [22]. Our
study also shows that there is a short-run unidirectional
causality running from the third lag of logarithm of deposit to
inflation rate. In addition, there exists a short-run
unidirectional causality running from the third lag of
logarithm of deposit to logarithm of GDP. The result
confirms the theory that an increase in inflation rate causes
tightening of the monetary policy, which increases the
risk-free deposit in banks, this in turn causes a shift from
investments in different economic sectors to the safer and
less risky savings in a bank. In addition, according to Table 4,
6, there exists bidirectional causality among inflation rate at
1* and 2™ lag and deposit at 3™ lag. Similarly, there exists
bidirectional causality among GDP at 2™ lag and deposit at
31 lag. While there exists unidirectional causality running
from deposit rate to bank deposit.

Table 6. Vector Error-Correction Model for Four Equations.

Sample: 6 - 30 Number of obs = 25
AIC = 2.312165

Log likelihood = 46.09794 HQIC = 3.326358
Det (Sigmaml) = 2.94e-07 SBIC = 5.968792
Equation Parms RMSE R-sq chi2 P>chi2
D_deposit 18 116376 0.9097 70.49972 0.0000
D_deporate 18 1.7323 0.5969 10.36394 0.9194
D_inflanrate 18 9.5258 0.7884 26.08497 0.0978
D InGDP 18 .11393 0.8552 41.32972 0.0014
Short-run causation Equation

D (InDeposit) (1) D (inflationR) (2) D (deporate) (3) D (InGDP) (4)
deposit LD. -.7237127 (0.141) 10.0935 (0.802) -2.9690 (0.685) .33820 (0.482)
deposit _L2D. -.0546656 (0.900) -2.7187 (0.939) -4.1986 (0.519) .076 (0.860)
deposit _L3D. 428353 (0.179) -49.5 (0.06*) 2.383 (0.616) -.5604 (0.073*)
deposit _LAD. 1469852 (0.669) -7.9376 (0.778) 442517 (0.931) 211715 (0.530)
Inflanrate LD. -.0270485 (0.097%*) .035833 (0.979) .024633 (0.919) .015761 (0.323)
Inflanrate L.2D -.0305624 (0.068%*) -.12944 (0.925) -.088303 (0.724) .007596 (0.644)
Inflanrate L.3D -.0189932 (0.095) .237443 (0.799) -.002692 (0.987) .009023 (0.418)
Inflanrate 14D -.0107661 (0.126) -.03986 (0.945) -.069334 (0.508) .004641 (0.500)
Deporate LD. .11463 (0.007***) -4.9136 (0.156) 1165171 (0.853) -.056067 (0.175)
Deporate L2D. .085059 (0.015%%*) -.80468 (0.778) 1704979 (0.743) .00884 (0.796)
Deporate L3D. .0113331 (0.745) .8207091 (0.77) .3176906 (0.540) .0024575 (0.943)
Deporate L4D. -.0092137 (0.739) 2.467874 (0.27) -.015504 (0.970) .0246468 (0.363)
InGDP LD. 4412341 (0.275) -14.718 (0.656) -8.25428 (0.170) .359291 (0.363)
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Short-run causation Equation

D (InDeposit) (1) D (inflationR) (2) D (deporate) (3) D (InGDP) (4)
InGDP_L2D. 9507194 (0.086*) -5.9789 (0.895) 8.261288 (0.316) -.132897 (0.806)
InGDP_L3D. .1690467 (0.717) -16.389 (0.667) -2.52023 (0.716) -.402704 (0.377)
InGDP_LAD. .0908698 (0.823) 45.7298 (0.170) 6.222811 (0.305) 462407 (0.246)
Long-run ECT(-1) -0.1572471 (0.026**) -2.152231 (0.710) -0.334512 (0.751) -0.0578816 (0.404)

Note: Probability values are in parenthesis and the rest are coefficients

*kk %% and * indicates 1percent, Spercent and 10percent level of significance respectively.

Source: Stata 14 output from annual data set, 2018.

The table above also shows that a unidirectional causality
running from the third lag of logarithm of deposit to
logarithm of GDP. The result confirms the theory that an
increase in inflation rate causes tightening of the monetary
policy, which increases the risk-free deposit in banks, this in
turn causes a shift from investments in different economic
sectors to the safer and less risky savings in a bank. In
addition, according to Table 4, 6, there exists bidirectional
causality among inflation rate at 1 and 2™ lag and deposit at
3" Jag. Similarly, there exists bidirectional causality among
GDP at 2™ lag and deposit at 3™ lag. While there exists
unidirectional causality running from deposit rate to bank
deposit.

Moreover, I conducted joint effect of the lagged values of
each explanatory variable on the deposit amount of CBE to
show whether there exists a short-run joint effect of the lag of
the variables. Since our target variable is the deposit amount
of CBE, I examined the joint effects of lags to show the
existence of a short-run causality running from other
variables to deposit. Thus, according to the table below: the
finding indicates that except deposit rate all included
variables have no short-run effect on deposit amount. Since
the p-value of our test statistics for deposit rate is around
0.0428 which is less than Spercent, we reject the null
hypothesis and conclude that there exists a short-run
causation running from deposit rate to deposit amount of
CBE. Since the p-values for the lags of inflation rate, GDP
and deposit are greater than Spercent level of significance we
accept the null hypothesis (Table 7), the coefficients are not
significantly different from zero.

Table 7. Short-run joint effect of the lags of each variable on deposit.

Hy.LD.deporate = L2D.deporate = L3D.deporate = L4D.deporate = 0

Hy.LD.inflanrate= L2D.inflanrate= L3D.inflanrate= L4D.inflanrate= 0
chi2(4)=3.46

Prob > chi2 = 0.4842

Hy.LD.InGDP= L2D.InGDP = L3D.InGDP = L4D.InGDP = 0

chi2( 4)=6.08

Prob > chi2 =0.1932

Ho.LD.deposit = L2D.deposit = L3D.deposit = L4D.deposit = 0

chi2( 4)=3.37

Prob > chi2 = 0.4974

Hy.LD.deporate = L2D.deporate = L3D.deporate = L4D.deporate = 0

chi2(4)=9.86
Prob > chi2 = 0.0428

Source: Stata 14 output from annual data set, 2018

The result of Johansen normalization restriction in the next
page in Table 4, 8 shows the long-run effect of other
variables on deposit amount of CBE. The sign of the
coefficients is reversed in the long-run. Keeping other factors
remain constant, inflation rate and GDP have a negative
effect on deposit, while deposit rate has a positive effect on
the total amount of deposit held CBE. More specifically, in
the long-run on average as deposit rate increases by a percent,
we expect approximately 42 percent increment in the deposit
amount, citrus paribus. This might be due to the fact that
economic agents are rational as of their positive expectation
from long term return from their deposit. This finding is
identical to the study in the Kenyan commercial bank deposit
growth study [20]. Similarly, in the long-run on average,
when GDP increases by a percent, deposit amount will
decline by 93 percent, keeping other factors remain constant.
Whereas, in the long-run on average an increase of inflation
rate by a percent results a 15 percent decline in the total
amount of deposit, keeping the effect of others remain
constant (Table 8). This is due to the fact that economic
agents as a whole are taking their money out of banks to
cover their higher expenses at inflationary periods. This
finding is consistent with the following findings [22, 24, 25].

Table 8. Johansen normalization restriction for long-run dynamics.

beta Coef. Std. Err. z P>z [95percent Conf. Interval]
_cel

deposit 1 . . . . .

deporate -417954 .0136487 30.62 0.000 391203 .444705
inflanrate 1532944 .0055234 -27.75 0.000 -.16412 -.1424688
InGDP 9313516 .0566879 16.43 0.000 .8202454 1.042458
_cons -30.18998

Source: Stata 14 output from annual data set, 2018
4.5. Diagnostic Checks Analysis

To check the validity of our models, we conducted different

diagnostic checks that includes Lagrange-multiplier (LM) test
for serial correlation of the error term, Jarque-Bera test for
normality and the stability test for misspecifications. The result
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in Table 4, 9 indicates that we are accepting the null hypothesis
that states there is no auto-correlation problem due to the
p-value is greater than 5 percent level of significance. And
similarly, since the p-values in the normality test are greater
than 5 percent, indicating that we accept the null hypothesis of
normally distributed error term. The diagnostics tests indicate
the considered model to be well specified.

Table 9. LM test for serial correlation, and Jarque-Bera test for normality.

Lagrange-multiplier test for serial correlation of the error term

Hy: no autocorrelation at lag order

lag chi2 df Prob > chi2
1 38.3437 49 0.86378
2 37.6263 49 0.88168

Jarque-Bera test for normality

Hy: Residuals are normally distributed

Equation chi2 df Prob > chi2
D_ddeposit 5.815 2 0.05462
D_inflanrate 0.298 2 0.86172
D_ddeporate 1.499 2 0.47261
D_ddInGDP 1.856 2 0.39532
ALL 9.468 8 0.31142

Source: Stata 14 output from annual data set, 2018

Parameter stability test result is shown below in Figure 2
which plots the eigenvalues of the companion matrix with the
real component on the x axis and the imaginary component
on the y axis. The figure also displays the stability of our
specified model as of the units are within the circle.

Roots of the companion matrix

0 4
=
5]
=
5O L)
= 0.978).791

-1 -5 0 5 1
Real

The VECM specification imposes 2 unit moduli
Points labeled with their distances from the unit circle

Source: Stata 14 output from annual data set, 2018

Figure 2. Stability Test Output.

5. Conclusions and Recommendations
5.1. Conclusions

This study examined the long-run and short run dynamic

effects of deposit rate, inflation rate and GDP on bank
deposit. Different post-estimation tests and diagnostic tests
were conducted to examine the economic series of our
variables. To examine their relationships Error Correction
Model was employed and accordingly there exists a long-run
causality running from deposit rate, interest rate, and GDP to
CBE deposit amount. The finding shows that there is a
short-run unidirectional causality running from the first and
second lag of inflation rate and deposit rate, and second lag
of logarithm of GDP to total amount of deposit held by CBE.
Our study also shows that there is a short-run unidirectional
causality running from the third lag of logarithm of deposit to
inflation rate. In addition, there exists a short-run
unidirectional causality running from the third lag of
logarithm of deposit to logarithm of GDP.

In addition, there exists bidirectional causality among
inflation rate and deposit. Similarly, there exists bidirectional
causality among GDP and deposit. While there exists
unidirectional causality running from deposit rate to bank
deposit. Moreover, we conducted joint effect of the lagged
values of each explanatory variable on the deposit amount of
CBE to show whether there exists a short-run joint effect of
the lag of the variables. The joint effect result indicates that
except deposit rate all included variables have no significant
short-run effect on deposit amount. More specifically, the
result of Johansen normalization restriction shows in the
long-run on average inflation rate and GDP have a negative
effect on deposit, while deposit rate has a positive effect on
the total amount of deposit held by CBE.

5.2. Recommendations

According to the findings of this study the following major

recommendations are forwarded:

1) The concerned body specially the national bank of
Ethiopia should reconsider the minimum amount of
deposit (saving) rate as of indicated in our finding
deposit rate can play a pivotal role in bank deposit
amount.

2) The concerned bodies like national bank of Ethiopia and
the government should stabilize the general price index
via different policy tools and there by enhance bank
deposit.

3) The government, national bank of Ethiopia and other
concerned bodies should take necessary steps to
mobilize deposit in CBE specifically and in all other
banks generally.

4) The researcher recommends others to conduct in related
topic by increasing the time frame and including other
macroeconomic factors that affect deposit amount of
CBE.
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