






























































































































































































government spending to GDP has a statisticall y significant depreciating impact on the real 

effective exchange rate in the short run, similar to its long run effect. 

Table II: Short Run Coefficients 

Error Correction Dependent Variable: D(REERI) 
Coefficient Standard error t-value 

Coint.Eq I -0.321470 (0.14197) [-2.26437] ** 
D(REERI(-I» -0.1855 13 (0.22094) [ -0.83965] 
D(NDEV(-l) 0.732829 (0.66597) [ 1.1 0040] 
D(GCGDP(-I» -4.459983 (1.90394) [-2.34250]** 
D(RID(-I» -0.069572 (0.43511 ) [ -0.15989] 

D(PREMIUM(-I» -1.127927 (0.79257) [-1.42313] 
D(OIL( -I» 0.312089 (0.16725) [ 1.86595] * 
D(DCREDIT(-I» -2.168154 ( 1 26503) [-1.7139 1]* 
D(DEHI(-I» 8.649976 (389659) [ 2.2 1988]** 

D(FOREXI( -I» 0.151110 (0.11028) [ 1.37029] 
R-squared 0.654425 
Adj. R-squared 0.270454 
Sum sq. resids 2157.577 
S.B. equation 8.939253 
F-statistic 1.704358 
Log likelihood -187.1711 
Akaike AIC 7.523 140 
Schwarz SC 8.624412 

. . 
*, and ** denotes rejectIOn of the null at the 10% and 5% levels of SIgnifIcance, respectively . 

The other result that deserves explanation is the coefficient of the error correction term in the real 

effecti ve exchange rate equation. This coefficient would help to determine whether the long run 

equi librium real effective exchange rate equation is stable and thus convergence to that 

equilibrium cou ld be attained at a reasonable period of time, depending on its sign and statistical 

significance. From the table, it can be observed that this coefficient has a negative sign, wh ich is 

less than one in absolute value, and is statistically significant. It shows the rate at which the real 

effective exchange rate adjusts to any previous shock, suggesting a stable co-integrating 

relationship. This guarantees that although the actua l real effective exchange rate may temporarily 

deviate from its long run equilibrium val ue, it would gradually converge to that equilibrium. The 

error correction term of -0.32 147 shows that 32.147 percent of the deviation of the actual real 
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effective exchange rate fro m its equilibrium value is eliminated every quarter; and hence, full 

adjustment wou ld take a period of less than 10 months. Thi s speed of adjustment is com parab le to 

II months obtai ned by Mathi sen (2003) for Malawi. But it is much faster than the adj ustment 

speed of 2.5 years obtained by Eita and Sichei (2006) for Namibia. The error correction 

coefficient is also in the range of values obtained by Hyder and Mahboob (2005) for Pakistan and 

Takaendesa (2006) for South Africa. The basic observation made here is that the adjustment 

period could depend on the unit of time measure, and not only on the error correction coefficient. 

5.2.1.3. Post· Estimation Diagnostics 

The study performed different post estimation diagnostic tests that guarantee that the res iduals 

from the model are Gaussian and that the assumptions are not violated and the estimation res ults 

and inferences are trustworthy. The diagnostic test results could also be used as indicators of the 

validity to employ impulse response functions and variance decomposition analyses. 

Residual Vector Serial Correlation LM Test 

Table 12 shows that there is no evidence that reveals the presence of autocorre lation at the first 

through the third lags. The large p-values imply that the chi-squared statistics at all lags are not 

large enough to help reject the null of no autocorrelation at any of the usua l cri tical values. Thus, 

the study could not find any evidence of autocorrelation problem in the residuals. 

Residual Vector Normality Test 

Normali ty is checked mainly by using the Jarque·Bera test. The result (in tab le 12) shows that the 

null of joint normali ty in the residuals of the VECM is rejected at the 5 percent level but cou ld not 

be rejected at the 10 percent level of significance. Therefore, the residual vector of the model is 

found to be jointly normal only at the 10% level. However, since normality is an asymptoti c or 

large sample property, it may be expected that the residual normal ity could asy mptoti ca ll y be 

improved if the sample size could be increased. Unfortunately, the sample size cou ld not be 
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(lasts for long or is transitory). Since our main interest is to see what determines the real effecti ve 

exchange rate, we restrict ourselves to the analysis of the responses of real effective exchange rate 

to the different shocks based on the results shown in figure 8. 

Response to ChoJesky One S.D. Innovations 

Aesponse 01 AEERI 10 REERI Response 01 REERI to NDEV 

".-------------, 

""'--. ~----------~ " 

" 
Response 01 REERllo RID Aesponse of REERl lo PREMIUM 

"',------------, ",----------, 
" " 

Hesponse 01 RIOEHIIQ OIL Response 01 AEERIIO DEH 

",---------- --, ",------- -----, 
" " 

, 
, / 

Response 01 AEERI to GCGDP 

"'r------------, 

" 

" 
Response 01 REERIIO DCAEOIT 

".r-------------, 

" 

' / ,~========I 
, " 

Al:Il4o' ont;e 0 1 REERI to FOACX 

".------------, 
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Figure 8: Impulse Responses of Real Effective Exchange Rate to Different Shocks. 

It is apparent from the figure that the response of the real effective exchange rate to innovations 

arising from some of the variables looks sound in terms of direction; and magnitude. The impulse 

response funct ion graphs shows that shocks in the nominal devaluation , premium, and domestic 

credit are found to have a declining impact after the fourth quarter and hence can be considered as 

transitory. On the other hand, the responses of the real effective exchange rate arising from shocks 

in the real interest rate differential and ratio of government spending to GDP are insignifi cant. In 
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general, all the variables in the list except for the international price of oil do not show persistence 

in affecting the real effective exchange rate. In addition, the result for the growth in net domesti c 

credit is found to contradict (in terms of direction) what the empirical model has suggested. This 

together with the result of the response of the real effective exchange rate to a shock in itself 

shows that the real effective exchange rate in Ethiopia is likely to respond largely to innovations 

arising from itself. 

Variance Decomposition Analysis 

The vari ance decomposition resu lt is also reported on ly fo r the real effective exchange rate; to 

show the relative importance of each of its determinants in explaining variations in it. The result 

shows that in the first quarter, all of the vari ation in the real effective exchange rate is exp lained 

by its own innovations. For a two period ahead forecast error variance, the rea l effective exchange 

rate explains about 95 percent of its own variation, and only 5 percent is exp lained by the 

variations in the other variables. If we consider a longer forecast period of up to e ight quarters, the 

share of the other variables rise only to about 8 percent out of which growth in net domestic credit 

and real international price of oil comprises about 4 percent. 

Table 13: Variance Decomposition of Real Effective Exchange Rate 

" 
~ 

"0 0-

S 'i3 '" 0 ·c > '0 " ~ ·c " " OJ) '0 " 
.... ..c: 

" " '0 u 
C2 .... u 

(5 " 0 
0.. ~ Z " 0.. E Cl Cl u.. 

1 100.000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 95.1573 0.7258 0.2218 0. 1175 0.304 1 1.7030 1.5053 0.0774 0.1 874 
3 92.8415 1. 1929 0.3029 0.2703 0.8055 1.7608 2.2716 0.2389 0. 3 15 1 
4 91.99 13 1.1 599 0.3822 0.2708 0.8554 1.6652 2.4430 0.7343 0.4974 
5 91.87 18 0.9856 0.4645 0.2396 0.8 176 1.5444 2.4268 1.0890 0.5602 
6 92.1 844 0.8537 0.4980 0.2 155 0.7285 1.3936 2.3929 1. 1293 0.6037 
7 92.4355 0.77 19 0.5 194 0. 1940 0.6469 1.3193 2.4495 1.0335 0.6295 
8 92.4868 0.7254 0.5404 0. 1775 0.5998 1.2987 2.56 11 0.9379 0.6719 
9 92.4576 0.6947 0.5582 0. 1648 0.5742 1.2963 2.6564 0.87 12 0. 7262 
10 92.427 1 0.6673 0.5722 0. 1548 0.5583 1.2995 2.7 172 0.833 1 0.7700 

Cholesky Ordering: REERI NDEV GCGDP RID PREMIUM DCREDIT OIL DEH FOREX 
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Therefore, similar to the results of the impulse response functio ns, the variance decompos ition 

suggests that most of the variation in the real effecti ve exchange rate in Ethiopia is attributab le to 

innovations ari sing fro m itself and the impact of the other variables is less signi ficant. Both results 

reveal that variations in the real international price of oil and the growth in net domestic credit 

have re latively important influences on the real effective exchange rate, next to the va riati on in 

the real effective exchange rate itself. However, these results sha ll be taken very cautiously as the 

case might have been different had the ordering for cholesky been changed. In genera l, it seems 

that these results are not much interesting in explaining the interactions among the variables; 

which would have supported the result of the short run analysis in the empirical mode l. Fi nally, 

the resul t on Oo int) norma li ty of the residuals might also ha ve to some extent affected the resul ts. 

5.2.2 Real Effective Exchange Rate Misalignment 

One of the specific objectives of thi s study was to check whether there is a sustained deviation of 

the real effective exchange rate from its long run equilibrium level that is consistent with the long 

run values of the fundamentals (technically known as misa lignment) and measure its extent. As 

explained in section four. there is lack of consensus on the methods of meas uring the equ il ibrium 

real exchange rate . This may resul t in contradicting or at least inconsistent outcomes fo r the 

measurement of misalignment; which in turn could end up with inappropriate policy prescriptions. 

Equi librium real effective exchange rate is derived in this study by first deriving the sustainable 

values of the long run fu ndamentals of the real effective exchange rate using the Hod rick-Prescott 

filter, and substituting them in the long run equation. Then, misalignment is measu red as the 

percentage deviation of the actual (current) real effective exchange rate from its long run 

equi librium value. The results for the equilibrium real effective exchange rate and the degree of 

misali gnment are presented in figure 9. 

The dotted line in the fi gure shows that the equilibrium real effective exchange rate has been 

conti nuously depreciating since 1993: 1. However, the degree of thi s deprec iation has become 
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weakened after 2000: 1 and the line is flattened towards the end of the study period . The actual 

rate has never been above its equilibrium value until 2006:3. It is clear from the fi gu re that there 

have been sustai ned deviations of the actual rate from the equilibrium value fo r most pa rt of the 

study period. Percentage misalignment is below zero from 1993: I up to 2006:3 although it 

declined to -0.3 in 1997: I. As of 2006:4, the gap has turned to be positive and been widening over 

time. The actual real effective exchange rate is larger than the equilibrium value by 30.7 percent 

in 2008:2. 

300.0 

250.0 +':.~---------------------

200.0 +----' .. '0;------------------

150.0 I~·~.. . . 
100.0 -r--------'~'--.-.. '=' ',,' ·.,J .. A" ............. "" ....... _ .............. _ ........ "' ...... r-d,-, -'-'" 

50.0 +'----------------------

0.0 

-50.0 

-- REERI (Actuall 

....... Equilibrium REERI 
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Misalignment 

~----------------------------------.--, 

Figure 9: Total Real Effective Exchange Rate Misalignment. 

Therefore, as depicted by the figure, the actual real effective exchange rate of the Birr against the 

currencies of the maj or trade partners of Ethiopia has been undervalued for the period 1993: I to 

2006:3 with varying degrees followed by a continuous overvaluation since 2006:4. It has been 

explained in the background of this study that currency misali gnment has an im pact on the 

allocation of resources and the international competitiveness of the goods of a coun try. Therefore, 

given the limitations of this study with regards to variable selection and time dimension, the result 

obtained here has some important message for the monetary authori ty. Especially, the recent 

overvaluation of the Birr deserves closer attention. 
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VI. CONCLUSION AND RECOMMENDATIONS 

6.1 CONCLUSION 

This study mainly aimed at identifying the determinants of the real effective exchange ra te of the 

Birr, and measuring the ex istence and degree of exchange rate misalignment in Ethiopia since the 

first quarter of 1993. Co-integration and Vector Error Correction approaches have been applied 

for the identification of the short run and long run determinants of the real effecti ve exchange rate. 

The study also employed innovation accounting to analyze the response of the real effective 

exchange rate to an impulse or a shock arising from its determinants; and examine the re lative 

importance of these shocks. Based on the findings of the study both from the descriptive and 

econometric results, the following conclusion is derived. 

On average, both the actual and the long run equilibrium real effective exchange rates in Ethiopia 

have been depreciating over the period 1993:1 to 2004:1 followed by a continuous apprec iation of 

the actual rate ; while the long run equilibrium exchange rate is fou nd to be stable, since then. The 

degree of appreciation in the actual rate has been increasing since the first quarter of 2007. Th is 

may be attributable to the inauspicious global economic conditions that mi ght ha ve reduced the 

international competitiveness , and brought about some macroeconomic instability in the country. 

The rise in the intemational price of oi l followed by a gloomy international business mi ght also 

have impacted the pelformance of Ethiopia' s foreign sector. In additi on, the ri sing tendency of the 

paralle l premium might be the major factor behind the recent appreciation. 

The study fou nd that the real effective exchange rate in Ethiopia is significantly explained by the 

real internati onal price of oil , the growth rate of net domestic credit, ratios of government 

consumption to GDP and fiscal deficit to high powered money in the short run; and by real 

international price of oil, the parallel premium, ratio of government consumption to GDP, and the 

ratio of fi scal deficit to high powered money in the long run. The ratio of government 
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consumption to GDP, and the growth in net domestic cred it have depreciating impact both in the 

short run and long run whereas the ratio of fiscal deficit to high powered money has onl y short 

run impact (of appreciation). On the other hand, real international price of oil has opposite effects 

in the short run and long run. It has an appreciating impact in the short run and the opposite effect 

in the long run. While the parall el premium appreciates the real effecti ve exchange rate in the long 

run ; with no significant role in the short run. 

On the other hand, real effective exchange rate is found to be misaligned fo r the major part of the 

study period. It has been undervalued over the period 1993: I to 2006:3, with a declining tendency 

for the degree of misalignment; and has shown a continuous and an increasi ng degree of 

overvaluation since 2006:4. In general , real effective exchange rate misalignment was between 

30.7 percent and -34.3 percent during the study period. Th is, together with the e rror correction 

coefficient shows that any temporary deviation of the real effective exchange rate can be 

corrected, or there is a zero mean reversion of the misalignment. 

Therefore, real effective exchange rate in Ethiopia forms co-integration relationshi p with four 

Fundamental s (ratio of government consumption to GDP, real international price of oil, the 

parallel premium, and growth in net domestic credit); and responds to both real and monetary 

variables, both in the short run and the long run . Unfortunately, nominal eFfective devaluation is 

fou nd to have insign ificant role in aFfecting the real effective exchange rate (consistelU with Alem, 

1995; and Tamiru, 2005) even in the short run. Thus, the use of nomi nal devaluation as an 

exchange rate policy tool doesn't seem to be effective. 

After the short run and long run determinants of the real effective exchange rate of the Birr are 

identified; and the degree of misalignment is measured, the following recommendations are 

forwarded. 
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6.2 RECOMMENDATIONS 

~ The lo ng run effect of the parallel premium calls for a need to further liberali ze the fore ign 

exchange and 'capital' markets. Relaxing the degree of foreign exchange and ca pi tal controls 

could be one of the possible remedies to curb the recent appreciation of the rea l effective 

exchange rate beyond its long run equ ilibrium val ue. This could reduce the degree of 

misa lignment, and its like ly impact on the international competitiveness of the country. 

~ As Ethi opia is a net importer of Petroleum and that the real international pri ce of oi l 

significantl y affects its exchange rate both in the short run and long run , which also lead to 

cu rrent account deficit by depleting the foreign reserve ; new energy policy shall bc des igned 

to so lve or at least minimize the problem. This may be achieved by initiating po li cies that 

encourage national and international corporations to undertake exploration of petroleu m; and 

developing the culture and capacity of using renewable sources of energy (like solar, biogas, 

etc) (at least for household consumption), to reduce the amount of petrol eum imporl. 

~ The res pective authorities shall practice prudent macroeconomic policies. The measure of 

monetary policy stance in this study is the growth in net domestic credit (with a negative 

impact on the rea l effective exchange rate). In addition, the ratio of fiscal deficit to high 

powered money depreciates real effective exchange rate in the short run. This calls fo r a 

careful management of fiscal and monetary policy variables. Therefore, the authorities sha ll 

pursue macroeconomic policies consistent with the economic conditions. 

~ Although the study successfully achieved its objectives, the unavailabil ity of data on some 

actual variables suggested by the theoretical models and the inability of obtaining the most 

recent information on many of the vari ables seems to leave some im portant gaps that requ ire 

further research. For example, the impact of the current global trend on the rea l effective 

exchange rate probably through its effect on net capital inflow (aid and remittances) co uld be 

an interesting area of future research. 
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APPENDICES 

Appendix 1: KPSS Stationarity Test Result 

Variable Test Statistic Order of 
With Constant With Trend and Constant Integration 

REERI 0.6258** 0.2439*** I( I) 
PREMIUM 0.7864*** 0.2372*** I ( I ) 
OIL 0.8093*** 0.2632*** I( I ) 
FOREX 0.5411*' 0.1402* I( I) 
RID 0.7471 *** 0.170273** I( I ) 
DEH 0.1635 0.1535** 
GCGDP 0.1816 0.1477** 
NDEV 0.0603 0.0557 1(0) 
DCREDlT 0.4354* 0.0937 

.. .. 
Note. *, **, and *** shows significance at 10%,5%, and 1%, respectively 

Appendix 2: Summary of the Number of Co-integrating Rank by Model Under all 
Deterministic Trend Assumptions 

Sample: 1993: 12008:2 
Series: REERI NDEV GCGDP RID PREMIUM DCREDIT OIL DEH FOREX 
L I I I ag mterva : to 

Data Trend None None Linear Linear Quadratic 
Test Type Critical No Intercept Intercept Intercept Intercept Intercept 

Value No Trend No Trend No Trend Trend Trend 
Trace 5% 2 3 3 4 4 
Max.eigen 5% 2 3 3 I I 

.. 
Crlllcal values are based on MacKll1non-Haug-MlcheLLs (1999) p-values 

Appendix 3: Roots of Polynomial Characteristics 

Sample: 1993: I 2008:2 
Series: REERI NDEV GCGDP RID PREMIUM DCREDlT OIL DEH FOREX 
L I ag tnterva : I to I 

Root Modulus Root Modu lus 
0.985460 0.985460 0.638387+1-0.383035i 0.744482 
0.9 13100 0.913100 -0. 108298+1-0.7172 12i 0.725342 
0.90 1397+1-0.138263i 0.91 1940 -0.702490 0.702490 
0.815526+1-0.376655i 0.898304 -0.59936+-0.250042i 0.649425 
-0.083J89+1-0.856017i 0.860049 0.644242 0.644242 
0.638182+/-0.47021 i 0.797359 -0.562504 0.562504 
-0.5 12733+1-0.609249i 0.796291 0.2 14477+1-0.448663i 0.49729 1 
0.471654+1-0.632388i 0.788906 -0.215482+0. 154800i 0.265322 
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Appendix 4: Quadratic Interpolation 

The ann ual data for some variables are disaggregated using quadratic interpolation. Cubic and 

higher order methods cou ld have also been used for a better approximation. However, thi s method 

is chosen because of its manageabil ity. It is si milar to the Newton's divided difference polynomial 

method, and the method developed by Go ldestei n and Khan ( 1976). 

Given three consecutively measured series X,.! , X, and X,+!being flow variab le can be put in a 

quadratic function. The quadratic function passing through the three points is, say, at' + bl + C . 

Then we can represent the three points by the area under the function as: 

f~ (at' +bt+c)dt = X H . ... ............................................................................. ................................................ (1) 

J,' (at' + bt + c)dt = X, ..... .. ................... ..................................... ..................................... . 

f: (at' +bt + c)dt = X, +! .................. ..................... .... ... ................................................ . 

Taking the definite integrals of equations 1,2, and 3 gives: 

I 
.at' bt ' 
[-+-+ct] 

3 2 o 
=x t _

1
••••• ••••••• ,., ••• , ••• ,.", .. "." •••• " ................................................. " ••••••••••••• 

[a~3 + b~' + ct{ = X, ......... . . . ... . . ...... .. .. . ................. .. .... .... ... . 

. ....... ............ (2) 

. ......... (3) 

....... (4) 

(5) 

, 
at' bt' 

[-+-+ct] 
3 2 

= X, +! ..... .. . ...... .... .. ...... ... ....... ........... .. ....... ..... .. .......... .... .................. ... .. .... ..... .. ... . ....... ...... (6) 
, 
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These parameters themselves are func ti ons of X,_p X" X"" The equivalen t expressions for the 

three parameters (a, b and c) can be derived by first solving each of equati ons (4), (5), and (6) at 

the indicated limits of integration, and so lving them simultaneously, 

a = 0,5X,_1 - X, +0,5X,. , """""""""""""""""'"'''''''''''''''''''''''''''''''''''''''''''''''''''''' """""""""",.""""." ., (7) 

b = -2X,_1 + 3X, - X,., "'"""""""""""'''''''''''",,'''''',,'''''''''''''''''',,'''''''''''''''',,''''',, " '''''' (8) 

c = J ,833X,_1 - I , 166X, +0.33X,,, """""""."""""""",,. """."""""",,. , (9) 

The four quarterly series from the yearly aggregate data can then be esti mated as fo ll ows; 

First quarter: 

J 1.25 2 
I (at +bt + c)dl = 0.0548X, _1 + 0.2343X, - 0.039X,." """".,,.,," """"". """.""."",,.,, "" . . (10) 

Second quarter: 

JI.5 2 
(ar +bl + C)dl = O.0078X,_1 + 0.2657 X, - 0.02355X,., """""".""."""",,. """ "."."" .,," """ (11) 

1.25 

Third quarter: 

J
I.75 2 

(al +bl +c)d/ = -0.02355X,_1 + 0.2657 X, +O.0078X,., """""""."".". """.""."""." .,, ..... . (12) 
' 5 

Fourth quarter: 

J' , 
(at +bl + c)dl = - 0.039X'_1 +0.2343X, +0.0548X,., "."""""."""".,,.,,"""""",,. 

1.75 
. ... , ... . (13) 

NB. We should not totally perce ive the result as if it were the actual (real istic) va lue sin ce it is 

only an approx imation of it. 
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