
























































































































































































Table 6 .9 Results of Unit Root Tests for Order of Integration of Variables in 

the Investment Effie iency Function. 

Variables 

No Constant and Linear 

Trend 

IOCR, ·0.898926 

RDI, 0.01 808 1 

6IOCR(* -11.31 728 

I.lRDI\* -5.270956 
, * Shows SIgnificance at 5 Yo 

** Shows sign ificance at 1% 

ADF test statistic 

With u Constant 

-5.159453' 

-6.388944 ' 

-11.11418 

-5. 138209 

With a Constant and 

Linear Trend 

-5.164787' 

-4 .008137" 

-10.96429 

-5.0949 10 

According to the results, both variables (rOCR" RDI, ) were found to be I( 1) 

without a constant and a linear trend_ We can test for these two variables for 

their cointegration_ What we have to note here is, since we have only two 

variables the maximum number of cointegrating vector we can have is one 

(r= l) r<n, where n is the number of variables entering into the cointegrating 

space . Otherwise if we have r=n, we have full rank and hence every variable 

is 1(0). Having this in mind, the test for cointegration shows the following 

results. 

Table 6.10 Results of tests for cointegration among variables 

using luaee and Amax Statis tics 

Unrestricted eointegration Rank Test (Trace) 

Hypothesized 
No. of GE(s) 

None * 

At most 1 

Eigenvalue 

0.364022 

0.020816 

Trace 

Statistic 

13.26157 
0.589002 

0.05 
Critical Value 

12.32090 
4.129906 

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level 

• denotes rejection of the hypothesis at the 0.05 level 

" MacKinnon-Haug-Michelis (1999) p-values 
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Prob.** 

0.0347 
0.5044 



Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 

Hypothesized 
NO.ofGE(s) 

None * 

At most 1 

Eigenvalue 

0.364022 

0.020816 

Max-Eigen 

Statistic 

12.67257 

0.589002 

0.05 

Cri ti cal Value 

11.22480 

4.129906 

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level 

, denotes rejection of the hypothesis at the 0.05 level 

"MacKinnon-Haug-Michelis (1999) p-values 

Prob,** 

0.0276 

0.5044 

Both the trace and the maximum eigen value s tatistics show that there is 

one cointegrating vector, hen ce we can estima te for the short-run 

adjustment coefficients a and the long-run parameters 13 that make up the 

cointegrating vector. Accordingly th e 13 parameters are given by: 

[ 13 11 1312 1 = [ IOCR, RD I, 1 = [ 1.000000 -0 .445224 1 

and the a coefficients are given by: 

[on" ] [, """ 
[ "'J = 

RDI, 1.766579 a21 

After ascertaining statistically the presence of one cointegrating vector and 

estimating the respective short-run and long-run coefficients, we check for 

the weak exogeniety between the two variables by imposing a zero restriction 

on the a coefficients. (see table 6.11) 

Table 6_11 Test for zero restriction on a- coefficients 

IOCR, RDI, 

a-coefficient -0.32 1431 1.766579 

LR-statistic:X2 (- I) 3.511722 9.802174 

P-va luc 0.060936' 0.001743' 

* RejectIOn at 5% level 
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The zero restriction test on both short-run adjustment coefficients (all and 

0.21) shows, we reject the case of weak exogeniety for both variables. This 

result clearly contradicts with our original hypothesis that in the short and 

medium runs the efficiency of investment is determined by the real deposit 

rate of interest. Nevertheless, all shows that IOCR adjusts towards the long­

run steady state path without deviation with a value of 32 percentage 

points. Whereas the adjustment coefficient for the real deposit rate of 

interest indicates deviation from the long-run steady state path with a value 

greater than 100% which is unrealistic. Given the fact that in our country 

deposit rates of interest were fIxed before 1992 and they were under policies 

of floors since 1995, and the high degree of monopoly in the fInancial 

market, we cannot expect this much adjustment value . Hence based on 

these facts we can estimate the long-run equilibrium relationship between 

IOCR and RDI to test whether the normalized value of the former and the 

long-run coefficient of the latter are statistically different from zero. The 

long-run equilibrium equation is given by: 

IOCR, -0.445224 RDIt 

and the zero restriction test result shows ( see table 6.12) 

Table 6.12 Test for zero restriction on ~- coefficients 

IOCR, RDI, 

Jl-cocfficien t 1.00000 -0.445224 

LR-statistic:x2 (- I) 11.37002 11.81982 

P-valuc 0.000746' 0.000586' 

* Rejection at 5% level 

The zero restriction on the ~-coefficients is rejected at the 5% significance 

for both variables, which assures the existence of long-run equilibrium 

relationship between the two variables. 
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6.3 Inflation 

In order to determine the dynamics between financial variables and 

inflation, equation (4 .29) has been used. As in the other functions, the 

variables entering into this function were tested for their order of integration 

using the ADF test statistic which showed a ll the variables are 1(1) (see table 

6.13). A test for cointegration was also run using the trace and the 

maximum eigen value statistic which indicated the existence of one 

cointegrating vector in the vector auto regression. (See table 6.14) 

Table 6 . 13 Results of Unit Root Tests for Order of Integration of Variables 

Variab les ADF test statistic 

No Constant a nd Linear With a Constant With a Constant and 

Trend Linear Trend 

INF( -0.625 127 -3 .84 1408 -4.356562 

PCMS1 -0.344814 -7.371995 -7.357580 

pey! 0.173863 -6.004299 -6.232832 

RDI, 0.018081 -6.388944' -4.008137** 

.1INF 1* -6.625804 -6.544823 -6.481878 

6 PCMS[* -12.80199 -12.57259 -12.40039 

.1.PCY[* -8.235240 -8.072279 -7.874853 

b ROI I* -5.270956 -5.138209 -5.0949 10 

* Shows slglllficance at 5% 

Table 6.14 Results of tests for cointegration among variables 

using Atrace and Amax Statistics 

Unrestricted eointegration Rank Test (Trace) 

Hypothesized Trace 0.05 
No. of CE(s) Eigenvalue Statistic Critical Value 

None * 0.821241 62.35732 40.17493 
At most 1 0.284315 15.87089 24.27596 

At most 2 0.223670 6.838972 12.32090 

At most 3 0.000117 0.003163 4.129906 

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level 

• denotes rejection of the hypothesis at the 0.05 level 

" MacKinnon-Haug-Michelis (1999) p-values 
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Prob. *It 

0.0001 
0.3890 

0.3415 

0.9630 



Unrestricted eOintegration Ra nk Test (Max imum Eigenvalue) 

Hypothesized Max-Eigen 0.05 

No. of CE(s) Eigenvalue Statistic Critical Value 

None * 0.821241 46.48643 24. 15921 
At most 1 0.284315 9.031917 17.79730 

At most 2 0.223670 6.835809 11.22480 

At most 3 0.00011 7 0.003163 4.129906 

Max-eigenvalue test indicates 1 cOintegrating eqn(s) at the 0.05 level 

• denotes rejection of the hypothesis at the 0.05 level 

"MacKinnon-Haug-Michel is (1999) p-values 

Prob ,** 

0.0000 
0.5908 

0.2641 

0.9630 

Having statistically proved the existence of one cointegrating vector, the 

related short-run and long-run parameters are given by: 

Th e 13 vector is given by: 

1311 

INF, 

1313 

PCYt 

[ 1.000000 

131 2 

PCMSt 

-1 .952301 0.726420 

1314 J 

RDlt J 

0.084739 J 

and the a vector is given by: 

INF, -0.229726 all 

PCMSt 0.329958 = a21 

PCY, -0.181145 a 31 

RDlt -14. 16475 a41 

We run then a test for weak exogeniety among the variables in the vector 

autoregression using a zero restriction on the a coefficients. (see table 6. 15 ) 

Table 6.15 Test for zero restr iction on Q- coefficients 

INFt PCMSt PC Yt RDIt 

a-coeffi cient -0.229726 0.329958 -0.181 145 -14. 16475 

LR-s ta tist ic:X2 (- I ) 1.09867 1 10.14533 1.275294 5.863065 

P-value 0.294558 0.001447- 0.258776 0.015462 

* ReJeclion al 5% level 
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Th e result here indicates that we reject the zero restriction on per capita 

mon ey supply PCMSt , but not for the others at the 5% level of significance 

which implies that inflation in our model does not a djust a t least in th e 

short-run with the oth er in tended explanatory fin an cial variables. Possibly 

th is resu lt could be due to the strong link between infla tion (Addis Ababa or 

cou ntry level CPI) and agricultu ral output prices rather than inflation being 

a monetary phen omen on in our coun try. It can be observed from the time 

series data on inflation in Ethiopia that most of th e t ime both in the Derg 

and current government, it was swinging between s ingle d igits except in 

those years where there were droughts and sharp increases in agricultural 

pn ces . 

6.4 Economic Growth 

The last function to be estimated in this stu dy 1S th e one indicated by 

equation (4.30), wh ich is intended to measure th e impact of selected 

finan cial variables on econ omic growth in Eth iopia. 

Table 6 . 16 Results of Unit Root Tes ts for Order of Integration of Va ria ble s 

Va riables ADF test statistic 

No Constant and \\lith a Constant With a Constant 

Linea r Trend and Linear Trend 

PCY, 0.173863 -6.004299 -6.232832 

DCR, -0.370969 -2.926981 -3.43290 

DCRY, -0.517539 -3369033 -2.030823 

LLY, -0.625773 -5.544423 -5.674 144 

L'. PCY,' -8.235240 -8072279 -7.874853 

L'.DCR,' -7.465703 -7.328450 -7.210579 

L'.DCRY,' -7.722374 -7.577473 -7.480478 

L'. LLY,' -6.9 16344 -6.7767 19 -6.592221 

#< Shows slgillficance at 5% 
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Similar with the other functions , a test for the order of integra tion of th e 

variables was u n dertaken (see table 6 .16) and the result sh ows th at all the 

variables entering th e growth fu nction are I (1). 

The J oh ansen co integration test usm g the trace and th e mID{1mUm elgen 

value statistic shows that th ere is one cointegrating vector in the 

unrestricted vector autoregression. (see table 6 .17) 

Table 6.17 Results aftests for caintegratian among variables 

using Atrace and Amax Statis tics 

Unrestricted COintegration Rank Test (Trace) 

Hypothesized Trace 0.05 
No. of CE(s) Eigenvalue Statistic Critical Value 

None .. 0.581955 40.18051 40.17493 
At most 1 0.328957 15.75988 24.27596 
At most 2 0.144089 4.590063 12.32090 
At most 3 0.008307 0.233571 4.129906 

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level 

< denotes rejection of the hypothesis at the 0.05 level 

« MacKinnon-Haug-Michelis (1999) p-values 

Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 

Hypothesized Max-Eigen 0.05 
No. of CE(s) Eigenvalue Statistic Critical Value 

None .. 0.581955 24.42063 24.15921 
At most 1 0.328957 11.16982 17.79730 
At most 2 0.1 44089 4.356492 11.22480 
At most 3 0.008307 0.23357 1 4.129906 

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level 

< denotes rejection of the hypothesis at the 0.05 level 

« MacKinn on-Haug-Michelis (1999) p-values 

Prob. ** 

0.0499 
0.3972 
0.6257 
0.6870 

Prob.** 

0.0461 
0.3700 
0.5724 
0.6870 

The values of th e short-run and long-run coefficients tha t m ake up the 

cointegrating vector normalized with respect to PCY t is given by: 
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The ~ vector is given by: 

[ ~II 

[ PCY t 

[ 1.000000 

~12 

DCRYt 

2.628861 

~1 3 

DCRt 

-2.707611 

and the a coefficients are given by: 

rcy, 

OCRYt 

OCRt 

LLYt 

-0.058112 

-0.404122 = 

-0.391823 

0.123202 

all 

a21 

a31 

a41 

~14 ] 

LLY,j 

-6800727] 

We run the test for weak exogeniety and the results are given in table 6.18 

Table 6.18 Test for zero restriction on a- coefficients 

PCYt DCRYt DCRt LLYt 

a-coefficient -0.058112 -0.404122 -0.391823 0.123202 

LR-statistic:X2 (-1) 11 .59192 0.005059 0.713273 3.996394 

P-value 0.000662· 0.943295 0.398359 3.996394 

'" ReJectIon at 5% level 

The Result here indicates that the zero restriction on the adjustment 

coefficient of per capita income growth PCY t is rejected at the 5% level of 

s ignificance, but not for the others. The sign and value of all = -0 .05811 2 

shows that per capita income growth adjusts to the long-run steady state 

equilibrium without deviation with a very small value of 5.8%, signifying the 

poor intermediation capacity of the financial sector and the very low 

monetization of the economy. 

Having ascertained statistically the existence of one endogenous (weakly 

exogenous) variable in our growth function we can build the long-run 

equilibrium relationship as follows : 

PCYt = 2 .628861DCRYt + 2.707611DCRt + 6 .8007 27LLYt 
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To test for the significance of each variable in the long-run equa tion we run 

a zero restriction test on each variable and the result is presented in table 

(6 .19) below. 

Table 6. 19 Test for zero restriction on ~- coefficients 

PCY, DCRY, DCR, LLY, 

~-cocfficicllt 1.000000 2.62886 1 2. 707611 6.800727 

LR-statistic:x2 (- I) 8.276186 0.068904 2.21 E-06 11.40599 

P-value 0.004017 ' 0.792940 0.998814 0.000732' 

* RejectIOn at 5% level 

The significance test on the long-run parameters shows that growth in per 

capita income PCY t and growth in liquid liabilities LLY t (which is the ra tio of 

M2 to GDP) are significantly different from zero but both credit availability 

ratios to the private sector-DCRYt and DCRt , where the former is scaled by 

GDP and the latter by aggregate domestic credit, were found to be 

insignificantly different from zero. 

In all the functions, the various diagnos tic tests i.e the Breush-Pagan test of 

higher order serial correlation up two lags, the autoregressive conditional 

heteroscedastic test, the test for normality based on skewness and kurtosis, 

the White test of heteroscedasticity, and the Ramsey's RESET test of 

functional form were conducted and detect no statistical problems . 
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CHAPTER SEVEN 

Conclusion, Policy Implications & Recommendations 

Ethiopia with a population of 69 million is the second most populous 

country in Sub-Saharan Africa next to Nigeria. In the past four decades 

despite the fact there were three different kinds of governments in power, 

the people of Ethiopia is not lucky enough to gain any discernible changes 

in its standard of living. The structure of the economy hasn't changed much 

in these decades (agriculture still contributes 50% of the GOP, 90% of 

exports and 85% of employment), the average per capita income growth has 

never been able to cope with the ever increasing population growth and as a 

result more than 40% of the population lives under the poverty line marked 

by the World Bank. 

As an economist specializing in economic policy analysis, I was obliged to 

ask myself "what policies and strategies, at the macro-level, could at least in 

the short and medium-runs be effective in this country?" The approach 

followed by both the Oerg and the current government, which focused on the 

agricultural sector as the driving force of the economy, has taken u s no 

where as to my understanding. However my personal experience from 

Ghana and Kenya who have relatively stronger and more liberalized financial 

sectors and have better per capita income growth rates and living standards 

as compared to Ethiopia, has urged me to look into the relationship between 

financial variables and key macroeconomic variables like saving, investment, 

inflation and ultimately the growth of the economy in Ethiopia. 

To this end, I h ave used an annual time series data, which ranges from 

1974/75-2003 /04 from different sources. The Johansen Maximum 

likelihood estimation technique has been used to assess the short and long­

run dynamics of the variables. Before looking into the cointegrating 

relationships of each function, the variables were tested for their order of 
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integration using the ADF test statistic and all the variables were fou nd to 

be I( 1). The Atrace an d Amax test Statistics were employed to assess the 

number of co integrating vectors present in each function and accordingly 

the null of no cointegration was r ejected for all cases and the presence of 

on e cointegrating vector was supported statistically at the 5% level of 

significance. The short-run adjustment coefficients for the savmg, 

investment (volume) and growth functions were found to be statistically 

significant, applying the zero restriction test, and with the expected signs. 

Whereas the adjustment coefficients for the investment efficiency fun ction 

sh owed rejection of the zero restriction fo r both the supposed to be 

endogenous (IOCR) and the explanatory (RDI) variables; the coefficient for 

the former one was with the expected sign and valu e but the for the latter 

the value was unrealistic (more than 100%) and th e sign was positive 

indicating deviation from the steady-state path. The adjus tment coefficients 

for the inflation function showed that the zero restriction for the variable 

inflation was insignificant indicating that inflation is more explained by 

other factors (possibly agricultural prices and production) oth er than the 

classical propos ition that inflation is determined explicitly by the difference 

between the growth in per capita stock of money supply and income in the 

case of Ethiopia. 

The long-run parameters were also tested for their significan ce in all the 

functions except the inflation function (in this case, since the short 

adjustment coefficient could not be rejected, it was not possible to continue 

to the n ext step) u sing the zero restriction test . The variables in the saving 

function were found to be statistically sign ificant except the credit 

availability variable . The real deposit rate of interest and growth in real GDP 

were found to affect the n ational saving ratio significantly and positively, 

supporting the Mckinnon-Shaw hypothesis, whereas rural population per 

bank branch and dependency ratio affected it significantly and n egatively . 

The unexpected negative result of rural population per bank branch could 

be a ttribu ted to the high degree of fragmentation of the financial market 
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especially in rural areas and the very low per capita income growth, which 

transmits to an almost insignificant marginal propensity to save. 

The long-term parameters in the investment function were found to be 

statistically significant. The credit availability and foreign liability variables 

were in the opposite direction from their expected signs but the other 

variables i. e net credit to government, the real exchange rate and output 

growth were, with their expected signs; reflecting the ill-effects of 

government crowding out and currency depreciation on domestic private 

investment and the positive impact of growth in output on capital formation 

suppor ting the classical Harrod-Domar growth model. 

In the growth function the long-run parameters for the two domestic credit 

availability variables, DCRY, and OCR" were found to be insignificant in 

affecting per capita income growth, which is consistent with our finding that 

credit availability didn't affect the national saving ratio. Liquid liabilities of 

the financial sector had a positive impact on per capita income growth, 

showing the positive correlation between monetization and income growth. 

Policy Implications and Recommendations 

The immediate policy implications from the results of this study are the 

following: 

1) The government needs to take special attention in mil1.lmizing 

structural rigidities, fragmentation, and the high degree of monopoly 

in the financial market so that fmancial asset prices could play their 

allocative mechanism of resources to their best alternative uses. 

2) It is clear that, the development of the financial sector is directly 

related with the development of the real economy. Hence 

infrastructural development, commercialization of the agriculture, 

development of the industrial sector (especially agro-industries) and 

expansion of domestic and foreign direct investment are mandatory 
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for the effectiveness of the financial sector III mobilizing saving and 

contribute to the growth of the economy. 

3) In order to realize results of financial m arket liberalization, 

liberalization should first be effectively implemented in other sector s of 

the economy. 

4) In Ethiopia, economic agents h ave limited opportunity to diver sify 

their financial asset portfolios due to absence of secondary markets , 

specialized banks and capital ma rkets. Hence the government should 

give due consideration in permitting entry of foreign banks which have 

the capacity to introduce n ew technology, diversification and 

competition in the banking sector while enhancing the autonomy and 

prudential regulation capacity of the National Bank of Ethiopia to 

avoid bank-runs and financial crises . 
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