



























































































































































































































































































































































Cognizant of the dire need, the country’s development strategy aggressively pursued the
establishment o @ commodity exchange in the country. The land mark proclamation that
established the Ethiopia Commodity Exchange Authority was followed by an unusual spot (cash)
trading commodity exchange — Ethiopia Commodity Exchange (ECX). As repeatedly stressed in
the development strategy such market institution has to cfficiently perform its task. In the
absence of efficiency, neither the Exchange fulfills the promise in its mission statement nor does
It attain its vision of revolutionizing the country’s agriculture. In such an efficient market “prices
abways fully" reflect available information” (Fama, 1970, p.383). The test for market efficiency
in this sensc takes three forms: a test for random walk, efficiency of forceasting the spot prices
from futures prices and testing the presence of trading rules using filter techniques (Johnson et’al,
1990). In this thesis, the test for random walk on washed and unwashed cxport coffee prices was

undertaken.

Despite the invitation from ECX to make trading on five commodities, the Exchange is almost
trading a single but cconomically crucial agricultural commodity (coffee). The Exchange is the
only legal entity in the country to make coffee trading. The daily traded export coffee has a
significant market share both in terms of volume (83.4 %) and value (85.1%). This coffee type
comes from mainly washed (32.6%) and unwashed (67.3%) coffce categories. A cyclical pattern
has been observed in the supply of export coffee in the Exchange while the weighted average
prices series look roughly stationary in levels. The mean and median values of the commodity
show an increase in the supply in the second half and a decrease in the average prices in the same

period.
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The ADF. the Lo-MacKinlay variance ratio test and the BDS test were employed on the natural
logarithm of botli washed and unwashed export coffee prices separately. To check the presence
of trend towards efficiency or metficiency. the full study period under cach category was divided
Into two cqual sub-periods and all the three tests were performed on all four sub-periods. To
strengthen the finding of the study Spearsman’s Rank correlation coefficient was calculated for
four windows that has a length of four months each for both coffee types. Before making the
ADF test, sclection of the optimal lag length have been done using AIC and BIC. The choice
among the three forms of ADF test was also made using the same information criterions. The
result from the ADF test seem to give mixed result but the validity of the analysis using ADF

test, however, strictly depends on its underlining assumptions.

The ADF test uses an OLS regression to make the test. To maintain the validity of our analysis, a
post estumation iest for autocorrelation, heteroskedasticity and normality on the ADF regression
error term has tollowed. The Durbin-Wat_son test completely rules out autocorrelation for all six
estimations. The Breusch-Pagan-Godfrey test for heteroskedasticity, on the other hand, rejected
the null of constant variance for the two full study period estimations of the washed and
unwashed export coffee categories. The Jarque-Bera test for normality of residuals, however,
significantly rejected the normality of the residual of all six estimations. Morcover, the normality
test on most of full study period and sub-period prices show the rejection of normality for most
prices series. These results together calls for tests. especially non-parametric. that control such

problems in the data.
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The result from the variance ratio test, a non-parametric test that detects linear dependencies in
both homoskedastic and hetroskedastic environment, demonstrates the rejection of presence of
random walk process for all study periods (two full study period for washed and unwashed coffee
and two sub-period in cach of these coffee categorics). The result is consistent with a more
complex non-parametric random walk test- BDS that test both lincar and non-linear dependencies
m the data. The test for the efficiency of export coffee trading in ECX shows the presence of both
linear and non-lincar predictable price movements that can be uscd for making a profitable
trading in the market at least in the study period; which in fact is agamsll the EMH. The
Spearman’s rank correlation result has also shown that the dependencies in the price are strong

and persistent.

[tis not uncommon o find such results in cmerging exchanges. Literature shows the mefficiency
of exchanges in their early years and the differences in efficiency among developed and
developing exchange markets. Efficiency gain is a process that comes with the maturity of the
institution and its participants. Even with future institutional maturity, compliance with EMH
may happen to be difficult due to the price limits practiced in the Exchange and most importantly
nature of the trading (spot trading) the Exchange is offering. The result from [hi; thesis is only on
the market efficiency of the exchange and does not necessarily entail an overall inefficiency in

the Exchange as there are other aspects of efficiency like operational efficiency. spatial efficiency

cte.



6.2 Recommendations

The market structure created by ECX can potentially perform well in creating order, integrity and
transparency to the agricultural market. The system may also help to expand scarce social capital
and give more bargaining power to producers (farmers), who were once unfair price takers of
their produces. Though most of what is said needs empirical verification, this thesis found that
(within the study period) the Exchange is weak-form inefficient. An important step to reduce the

inefficiency is the introduction of futures exchange.

In the process of building futures market institution, efforts have to go beyond awarcencss
creation to providing a market that does not have close substitute. As there are always resistance
to changes and fear of transparency in trading, some market actors (buyers and sellers) may
prefer the unrcgulated spot markets. Futures exchanges are best alternative along this line. In
futures exchange. market actors create an information sensitive market. A futures market allows
more liquidity thus more economic activity. It also encourages production planning and often
creates stabifity 1o prices, which is the prior concern of farmers in Ethiopia (Amha & Gabre-
Madhin. 2004). As coffee traders are interacting with international futures market, such platform
can also smoothen traders trading activity. Such a market is a new alternative with a new
opportunity to the exiting onc and often performs efficiently. As it is part of building an
institution, 1t however depends on other factors like human resource and infrastructural
developments that take time. Meanwhile, alongside building this institution, effort has to

continue to creale efficiency in the existing spot exchange.



Though it looks difficult to create the ideal efficient market discussed in EMH literature with the
existing frame work. in an attempt to improve the efficiency of the existing system the first point
to begin is to relax the price band limit that potentially creates dependencies in coffee prices.
This in fact has to go along with improving the skills of market actors in analyzing market
mformation and relaxing entry requirements to allow brokerage institution to flourish with
market professionals. Another important new step can be to share the experience of India briefly
discussed in Gabre-Madhin (2007) without compromising cconomies of scale of each exchange.
The Indian government gave license to new joint public and private owned for-profit national
exchanges to commence competition among exchanges. In the presence of competing exchanges
information will prevail to be an important tool as it creates an across space arbitrage
opportunttics and drive the market to efficiency. In order to encourage competition within the
existing trading system, it would be better to introduce measures that increase the number of
buyers in the exchange. Among others, these measures may include registering new members
and setting maximum limits on the number of days buyers do not make transactions (similar to
limits on warehouse receipts on sellers) so as to restrict exploitation of the price predictability
found n the market. In terms of expanding the social capital and encouraging more informed
decision. an clectronic trading system better serves the purpose than the physical trading system
as it (clectronic trading) allows easy observation of a range of offer and bids and the possibility

of trading with many.

The task of creating an cfficient market, therefore, requires a multi-party participation in the
b
process. The government has to actively lead the initiative and infrastructural developments. The

responsibility of human resource development has to extend from academic institutions to the
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Exchange Authority and mainly the members’ associations. The flow of researches on alternative
approaches and on performance of cach new step has to also take a central stage in the institution

development process.

This thesis has only shown predictability of the prices in ECX. The practical use of this
predictability to make a profitable trading in the market can better be demonstrated by devising
trading rules and by using alternative approaches that specifically depict the price trends like
studying the presence of day-of-the-week effect. Another interesting way o characterize the
behavior of the market is studying the market’s sensitivity to other publicly available information
like domestic cconomic news. introduction of new commodities and the international coffee
prices: this can be part of studying the semi-strong market efficiency of the exchange. These
points are beyond the scope of this thesis and they are interesting arcas for further research on the

commodity exchange,
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APPENDIX

Table A.1 Swiinary Statistics of Weighted Average Prices in Birr for all Coffee Types Traded in
ECX

Mean Std. Dev. Min | Max
554.5767 | 82.71391 | 372.75 840
444.8396 | 107.6356 | 281.68 (78113 |
547.97 67.18393 | 430 610
621.6739 | 44.18847 | 480 685
640.8491 | 158.9715 | 400 1016.17
3342473 | 7079883 |

- [498.7522 [ 110.4182
*Number of days traded

(WAP [ Obst
Washed 309
Unwashed | 330
11

Semi-washed

Table A.2 Sununary Statistics of Amount Traded in Feresula for all Coffec Types Traded in ECX

Feresula
Washed

Obs Min | Max Range Median
| 309 12836.72 10457.06 106 63831 63725 10904

Unwashed | 330 | 25508.03 | 20394.11 300 | 114483 [ 114183 | 19650
Semi-Washed

S

|11 956.3636 497.0149 300 1841 1541 900

114483 114377 149295

332 5131.663 3977.922 150 20161 20011 4254.5 ‘

| 650 ’ 19068.79 ’ 17546.45 106

43 4926.535 7721.132 38733 38681 2012

Specialty | 93 | 5689387 | 5065.291 - 20552 20355 | 4447




Table A. 3. PP

ost Estimation Specification Tests Results

Variables Durbin Watson Test Feusch-l’agan- ] Jarque-Bera Test for
for Godfrey Test for Normality of
Autocorrelation Heteroskedastici_tL Residuals
Washed (7, 303)= 1.957743 13.70084 126.5221
| - (0.0332) (0.000)
Unwashed (5, 326)= 2.001862* 16.68504 87.34973
) (0.0022) (0.000000)
Washed Sub-period 1 (4, 152)= 2.030993* 1.220965 I 66.44167
- (0.7480) ] (0.000000)
Washed Sub-period 2 (4, 151)= 2.042287 1.755596 16.90451
(0.6246) (0.000213)
hjnwashed Sub-period 1 | ( 5, 160) = 2.015413* 5.350339 24.86719
(0.1479) (0.000004)
Unwashed Sub-period 2 | ( 3, 164) = 2.015477 0.032840 31.27377
L (0.9837) (0.000000) J

*Since the Durbin Watson tes! i

information criteria are used to in this three cases

Table A4 Suminary Statistics of Prices

s works with

a constant term, the second best model chosen by the

| LNWWAP | LNUWAP | LNUTWAP LNU2ZWAP | LNWIWAP | LNW2WAP
ﬁeal1i_I 6.307096 | 6.067408 5.860775 6.271_%L_J_i22_2141 6.392602
Median | 6.323552 | 6.135468 5.827892 6.271254 6.224360 6.396880
Maximum | 6.733402 | 6.660742 6.288732 6.660742 |  6.524001 6.733402
Minimum | 5920908 | 5640772 5.640772 5.886104 | 5920908 6.008494
 Std. Dev. | 0.149830 | 0.249400 0.164242 0.114062 | 0.121080 0.125557
Skewness | -0.147119 | -0.205248 0.572644 -0.051522 -0.354579 -0.331621
Kurtosis 3.123215 | 1.830314 2319727 5.395218 3.340407 4.100119
Jarque-Bera | 1310133 | 21.12974 12.12546 39.75485 3.996303 10.58847
Probability | 0.519407 | 0.000026 0.002328 0.000000 0.135586 0.005020
Noof Days | 309 330 164 166 155 154
Traded ]

- S, B S | _
FENWWAP Ratural Togarithm of washec weightec averageﬁces (full'study period)
LNUWAP: natural logarithm of u

*LNUTWAP: natural logarithm of unwashed weig

*LNU2WAP: natural logarithm

*LNWIWAP: natural logarithm of washed weighted

*LNW2WAP: nalural logarithm of washed weighted av

nwashed weighted average prices (full study period)

hted average prices for sub-perod 1

of unwashed weighted average prices for sub-period 2
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average prices for sub-period 1

erage prices for sub-period 2




Table A.5: Test for Random Wallk using Lo-MacKinlay Variance Ratio Test for Sub-periods
(Washed and Unwashed Export Coffee)

| Variable " Values q=2 q=3 q=4 q=5 q=6 |
Washed Subl VR(q) 0.616 0.472 0.396 0.366 0.334
Tz 46678 42971 | -3.9302 -3.4852 -3.2314
| (0.0000) (0.0000) | (0.0001) (0.0005) (0.0012)4]
- Z'q) -3.5485 -3.4818 -3.3410 -3.1008 2.9552
: (0.0004) (0.0005) | (0.0008) (0.0019) (0.0031) |
Washed sub2 | VR(q) 0.564 0380 | 0312 0.198 0.184
" Z(q) -5.2986 -5.0415 44728 -4.4103 -3.9598
R (0.0000) (0.0000) (0.0004) (0.0000) (0.0001)
| Z*(q) -2.8344 -2.7962 -2.5576 -2.6296 -2.4354
‘ (0.0046) (0.0052) (0.0105) (0.0085) (0.0149)
Unwashed subl | VR(q) 0.613 0.398 0.332 0301 0.295
L Z(g) -4.8629 -5.0446 -4.4606 3.9700 3.5633
K (0.0000) (0.0000) (0.0000) | (0.0001) | (0.0004) |
| Z*(q) -3.2755 35846 | -3.3197 -3.0868 -2.8565
- (0.0011) (0.0003) | (0.0009) | (0.0020) (0.0043)
Unwashed sub2 | VR(q) 0.682 0.574 0.463 0.442 0.424
. Z(q) -4.0267 -3.6063 -3.6283 -3.2237 -2.9086
| (0.0001) (0.0003) (0.0003) (0.0013) (0.0036)
- Z%q) -2.9769 | -2.7952 -2.8955 -2.6221 -2.4199
(0.0029) (0.0052) (0.0038) (0.0087) (0.0155)
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Table A.6: Test jor Random Wallk USIHg
£ . g - Washed | Unwashed | Washed

the Brock-Deche

rt-Scheinlkiman (BDS) test
Washed

Unwashed | Unwashed
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sub2 sub2
0.092217 0.127005 0.086671 0.095037 0.109299 0.031722
(0.0000) (0.0000) {0.0000) {0.0000) (0.0000) {0.0000)
0.105153 0.139429 0.088870 0.132722 0.116375 0.025908
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.093050 0.124313 0.069590 0.129639 0.102192 0.017240
(0.0000) (0.0000) (0.0000) {0.0000) (0.0000) (0.0000)
0.078871 0.106061 0.051105 0.117705 0.086727 0.010179
| (0.0000) {0.0000) {0.0000) {0.0000) (0.0000) (0.0000)
] 6 0.065138 0.090488 0.036509 0.102829 0073184 0.005317
o (0.0000) | {0.0000) {0.0000) {0.0000) (0.0000) {0.0000)
2 0.115459 0.174453 0.121292 0.101402 0.147523 0.053688
(0.0000) ’ (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.150599 J 0.232103 0.156474 0.162730 0.190555 0.063114
{0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.152508 ( 0.240600 0.154675 0.187394 0.194132 0.056348
(0.0000) (0.0000) (0.0000) {0.0000) (0.0000) (0.0000)
0.145058 0.231537 0.140994 0.195442 0.184876 0.045148
(0.0000) {0.0000) {0.0000) {0.0000) (0.0000) (0.0000)
0132989 | 0.217654 0.121620 0.191338 0.171588 0.034122
(0.0000) ‘ (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.124159 0.193098 0.137120 0.093000 0.162346 0.066579
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) {0.0000)
0.178246 0.282594 0.200992 0.159041 0.238482 0.095737
(0.0000) (0.0000) (0.0000) (0.0000) |  (0.0000) (0.0000)
0.197524 0.318204 0.220233 0.200772 0.267848 0.102152
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.199388 0.327262 0.220369 0.227260 0.275157 0.097612
{0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.193089 0.324136 0.208534 0.241225 0.272606 0.089642
{0.0000) (0.0000) (0.0000) (0.0000) {0.0000) {0.0000)
0.113805 0.191545 0.136681 0.080534 0.159599 0.067724
{0.0000) {0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.183036 0.300856 0219161 | 0.142519 0.258360 0.111426
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.222385 0.358709 0.261059 0.188267 0.314206 0.131731
(0.0000) (0.0000) (0.0000) {0.0000) (0.0000) (0.0000)
0.241299 0.385654 0.277611 0.221188 0.342710 0.140554
0.0000) {0.0000) {0.0000) (0.0000) {0.0000) (0.0000)
0.248394 0.395966 0.279073 0.247345 0.356662 0.140899
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.095335 0.176786 0.122569 0.067068 0.144939 0.059119
{0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.167096 0.294822 0.210049 0.127932 0.246541 0.108652
(0.0000) (0.0000) (0.0000) (0.0000) |  (0.0000) (0.0000)
0.219608 0.369056 0.269101 0.174319 0.315461 0.137409
| (0.0000) (0.0000) |  (0.0000) _(0.0000) | (0ooo00) | (0.0000)
0.254470 0413023 0302536 0.209753 0.361311 0.157938
(0.0000) {0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.277130 0.437838 0.323216 0.244957 0.391363 0.170061
(0.0000) (0.0000) (0.0000) (0.0000)

(0.0000) (0.0000)
L e WWRO)
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