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Abstract 

Despile Ihe pi\'OllIl role of agriclllillre ill Ihe Ethiopiall eCOlloml', Ihe seelOr's del 'elopmelll is 

highly cOIIS/millcd bl' illjiasll'llclural aud inSlilllliollal problems, To lackle pari of the 

illSlilllliolllllprohl"m, sl'ol-lradillg Elhiopia COlllmodity Exchallge (ECX) lvas established wilh a 

visioll 10 re\'OllIliolli:e Ihe COlIllfl)' 's agricliliure fhrough all efficiew, dVIICl/llic, fo rward-looking 

alld 01'1/('1'11' IIll/rl, efillg SIS fem, This fhesis is prol>al>II ' fhe .firsf 0/ ifS llJlC 10 slIId ), Ihe lI/C1rket 

efficiell c)' offhe ECX ill lradillg ils lIIajor CO IIIIIIOdily, namelv exporL coilee, 

The Efficielll Markel Ilvpolhesis (EMH) is widely IIsed ill lIIarkel efficiellcv sludies , This thesis 

lesfed fhe \I 'eakfonll 0/ EAI/II IIsillg fh e A DF. fh e Lo-MacKilllill ' va rill lice mlia alld fh e BDS lesls 

for random \l'alk fO silldy Ihe price formatioll behavior of washed alld lin washed exporl coffees 

Iraded ill Ihe exchallge for 16 lIIonlhs, The pOSI eslimalion lesls Oil Ihe ADF regressioll showed 

Ihal ADF is il/{lPI'ropriale 10 lise for the purpose for Ihe s/lldV The lesl for normality of 

observaliolls also sholl 'cd Ihlll parallleiric lesls fo r ralldom walk are 1101 appropriate 10 study 

111051 oj Ihe l)ri('c,1 scrics, The !'eslliis jiOIll fhe IIOIl-pwwllelric j 'uriallce Ralio and BDS teSIS, 

hOl vever, COlIsiS ICII II), showed thallhere are bOlh lille{//' fllld 1I01l -lillear depwdellcies ill Ihe price 

series of bOlh cOlllmodilies alld Ihere is no observable Irelld lowards efficiellcy. To jitrther 

slrength Ihe reslllfs, !l,e Spearlllall 's Rank Correlation coefficielll resuilS have supported the 

presellce of II Ilcrsislcllf alld slrollg depelldencies ill Ih e price series, The resull Ihlls entails that, 

with ill fhe Slll(/), paioe/. ECX is lVeak-forlll inefficiellt am/ there is possibililies of laking trading 
I 

positioll fhal pOlelllialll' offer lraders excess projilus illg Ih e prediclal>ilitl' ill the price series, 

The resu", hO\l 'e l'cr, is 1101 surprisillg given the presence of price ham/ lilllils, the infancy of the 

Exchal/ge and 1110,\'1 in I/Jo/'/aw /)' Ih e lIalure of Ihe Iradillg (spol-hused) ill ECX To (n/dress the 

lIIarkel e[ficicllc\' li rob/elll alld olher crilciu/ issues, Ihe Exchange hus 10 shiJi 10 fut ures based 

Iradillg As such shiJis call II Of be made ovemig hl, some lIIeasures ure recolllm ellded Ihal can be 

implemellted alollgside Ihe illSlilil/iollal de velopmellt process ill order fO lIIake the exislillg syste/'I/ 

a more efficielll ail e, 

v 



CHAPTER ONE 

Introduction 

1.J. Backgro und of the Stud y 

The history of commodity exchange elales back to the middle ages . The growth and the sca le or 

overseas trade in England had created rhe incent ive to es tablish the Royal Exchanges in the 

sixrecllIh cCIHurl' (Forrestor. 193 1), The 1840s Berlin Gra in Exchangc in Germany (Hirsehstein 

and Scholz, 1931) and Ch icago Exchange in the US (Gab re-Madhin and Goggin, 2005) were 

eye·brca kers in their respective coun try. Around the sallle year, the Japanese established spot 

co mmod it y I..' xch(!ngc to facil itate the cO lllmercia l transaction of their exceptionally large market 

produce- rice (Sano and Lura, 193 I), The stories of such market insti tutions in the developi ng 

nat ions, however. arc a litt le mo re than a decade old, There arc more th an 100 or these exchanges , 

across deve loping countries of wh ich onl y three are located in Al'ri ca (Gabre-Madh in and 

Goggin. 2005) . 

\\l ith a wealth or ex perience in the developed nat ions and \vith li ttle pr<lclica l examples in Africa, 

Ethiopia CUlllmodi ty Exchange (ECX) was launched in April , 2008 and joined the pionccrs in 

the cont inent. FCX has begun its operat ion by onl y offering spot trnd ing and with a legal 

mandate to lau nch fut ures contract transactions (ECX, 2008), Gabre- Madhin (2008) strongly 

argued that the benefit from a fair, orderl y and effi cient marketing sys t~m can better be exploited 

in spon trading than introducing a futures market that may potentiall y bring r isk by excess ive 

specu lation given the ex isting food price crisis and the county's development stage, Gabre-

Madhin (2007) however, stressed that an organized marketing instituti on better serve its users by 



addressing the (1.,.'1l1ral funct ion of the ma rkcl- to address market n-;k- which can be better 

achieved by fu tures exchan ge than spot trading. 1 

The policy makers and academ icians push to establish a market in sti tut ion as substitute to the 

very poorly orgnnizcd agricu ltural com modity markets in the country has marked the beginn ing 

of the end with estab lishing a market institut ion. ECX has the vis ion "/0 rcvu/lllionize E/hiopial1 

agricllli/ll'e throl/gh cl'emillg a dYliamic, jonvard-Iookillg. efficient. Clnd ol'(/er/i ' I/w)'ketillg slistem tllClt 

serves a/f'. ECX is currently trading coffee, sesa me, maize, \"heat and hari cot beans . Teff is 

miss ing from rhe list of commod ities that the would-be co mmodit y exchange centers were 

planned to accoll1modatc in the country's agricul tura l po licy documen t prepared by the Ministry of 

Though it may be too early to blame the institution and academ icia ns fo r not making much 

research in sup po rt or scrut iny of the in stitution, the two yea rs expericllce the in stitution went 

through can putentiall y bc used to make a resea rch based recommendations. Such effortS 

inevitabl y add to the successful achievement of the institut ions vision; as its vision address the 

crux of the country's development. Thi s thesis is, therefore, one of sllc h attempts to make a 

sciclltilic rc:-.can:h based stuciy of the ins litut ion's market efficiency. 

I The concepts or I'utures and SpOI markets arc disclissed in secti on 3.1 .5 or th is thesi s 
2 The agricu ltu ral po licy documen t is iss ued in 2006 entitled "Agncullllmi Poftces, Programs IIlId Targe ts for 

11 PIal! ,tiJl' 4crc!.:ra"tf IIl/d ~l.ISIr1I1II1/llC DCPc!IJ!l"Ii:1I1 to flld POllcrly (PASO£P) 100.ij6-2009/IO". 
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1.2 Statement of the Problcm 

Agriculture prm 'icics li velihood to nearly 85'% of the populat ion in Eth iopia , where majority or 

the rural and the poor elwelL T he sector ha s been given a primary focli s by the pro-poor 

deve lopment strategy or the FORE government to generat e surpl us to ... li tnul Cltc growth in olher 

sectors. The devc lop ment strategy hypothes ized the installa tion of an e ffic ient marketing system 

to create link between agriculture and industry thereby trick ling down the economic growth in 

the agricu lture sL'Clor 10 the urban population (MoFED. 2002). 

Be ing characterized by low productivity, subsisten ce fa rmi ng ovcrwhe lmin gly dominates the 

count ry's agr icultu re. T hi s trenci inev itably is inconsistent with the most wanted accelerated and 

sustainable clc\'l:lopmcnl. A more intensive farm ing that can incrciJ~c tile marketable Olltput to 

. , 
own consumption ratio has to replace the ex isting trend for th e sector to serve as an engine for 

growth (Ibid). The development strategy there fore g ivcs a paramount attention to the 

introduction of markct oriented agricul ture together with establishing an effic ient marketing 

sys tem (iVloA R IJ. 2006) 

The 19905 libera li zation of the marketing system is one of the signifi cant steps the government 

has taken to reali ze the development goals through the creat ion of an ertic ient markcling system, 

though it has f<l iled to achieve its envisaged impact on poverly reduction and the growth in the 

agricultural secto r (Dadi et 'a l, 1992) and others cited in (Gabre- iVl aclh in & G6ggin, 2005). The 

railure to aehievc the envisaged goal is mainly linked to two major con straints to the performance 

of the market: wea k in frastructure and mi ssi ng institut ion especiall y o rderl y, organ ized and 

3 



credible market. The presence of these constraints limits the potentia l of the market to fuel 

product ion growth (lnd improvc rura l li ving standard (Ibid), 

The weakness 111 inti'astructural developments affects the market performance through an 

increase in tran sportation cOSt and a rise in physical marketing costs. The marketing cost 

constitutes -to-601l
{ ) or the final commodities price of wh ich 70% acc rues to the transportation 

cost. Transaction, cost'. that most ly erllClIlates from the absence of an cnicient market institution, 

also plays a significant negative role in the working of the ex isting markets. Th e failu re of the 

ex ist ing marketing system was clearl y seen du ring the 2002 -2003 fo od crises, where a surplus 

producti on resulted in a co llapse in market pri ces. The market reform might have cleared the 

poss ible policy distortion in the markct but the nced to ac t beyond market reform to the 

development 0 1" the market itself should capture the development 'it r<l tl~g{S primary attent ion 

(Gabre-Madh in & Goggin . 2005). 

The dire need to establi sh an effici ent market institution in the country seems to capmre the 

policy makers' ,,"ention in the tu rn of the century. MoFED (2002) promised a research based 

future poss ib ility of establ ishing an agricultural products exc ha nge market Mo lPAD (200 1) 

stressed rhe necd to establish commodity exchange centers to play an important ro le in a market 

system in wh ich comprehensive market information is avai lab le for producers and consumers. 

Gebrenb (2002) has also acknowledged the need to promote marketin g of grain s th rough the 

introduction 0 f c01l11l1od r {y exchange and ware housi ng system. 

4 



Following MoFED (2006), the over-arching framework fo r development program ming and 

pol icies, MoAR!) (2006) issued the strongest and clearest pol icy direction regarding market 

Institutions gi\ lIlg duc importance to the Ethiopian commodity c\changc ccnt ~r, sta ndard 

contract cnf() rc~ment, grades and regulations, which can mutually reinforce one another. The 

policy document has also out lined that 10 commodi ty exchange ecn ters lI'i li be estab lished fo r six 

commoditi es: namcly teff, wheat, maize, sesame, Haricot bean and coffee. The po licy initiati ve 

fin all y made possible an organ ized market institution in Apri l 2008- Ethiop ia n Commodity 

Exchange. 

As the recolllmendations from studies on Ethi opian agricultural markcting structurc and studies 

on the impact of the market reform stressed, the institutiona l solution to the problem has to go 

beyond mere e, tab lishmcnt of the inst itution to its efficicnt working The sa mc st ress is also 

given by almost all go\'crnmcnt development policy documents referree! in thi s thes is. 

, 
Accord ingly, ECX has env isioned to bring effici ency to the market and adopted loca lized 

comlllodity exchange with high profile sta ffs on board to ach ieve it. Thus, such empirical study 

of' market crriciciley of ECX call su pplement thc achievemcnt of the dl'\ clopmcnt strategy's and 

the Institution's \ isioll:-'. 

Among the broad spectru ms of effic iency studies, ex periences in study of market effi ciency show 

that the concept of "ECfic ient Ma rket Hypothes is" is widely empl oyed in measuri ng market 

erticiency in e"pital and commodity markets. The practi ca l appl ication of the hypothesis is 

closely attached with studying the process of price formation than the outco lne of the market 

5 



(Fama. 1970). The concept of the expected return theorics with its spec ial cases of random wa lk 

theory and marti ngale model have been used to srrcngthen the hyporh,esis's theoretical 

background and empirical testabil ity. Follow ing si mil ar works, thi s slLIdy measures the EeX's 

market dlicicnc y on export co lTec trading in light of thc cffie iel1lmarkct hypothcsis. 

1.3 . Obj ec tives of the Study 

The general objective of this thes is is to measure the market efficiency of ECX as a market 

institulion ll'.; ing the \vcak-fonr! of efficien t market hypothes is tlpp!ying the theory of random 

wa lk. To thi s end. the study has the fo ll ow ing speci fic objectives: 

• To test the ex istence of the random wa lk process in the pri ces series of washed and 

llll\Va,hed ex port coffee types us ing the Augmented Dickey- Fuller test, the Lo­

rVlacKinlllY Variance Rati o lest and the Brock-Dcchcrt-Scheinkll1i1tl (8 DS) test: 

• To invc:-,Iigatc the trends towards market efficiency or incrticicncy in washed and 

ull\vashcd export coffee trad ing; 

• To c\'aluate the st rength and persistence of dependency in the washed and unwashed 

export colfee prices; 

• To explore the diffe rences in market efficiency between washed and ,unwas hed coffee 

types and among di fferent random wa lk statisticallcsrs; and 

• To indicate futu re directi ons towards ma rket effic iency 
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1.4. Significa nce of t he Stud y 

Bulks of s t udje~ on Ethiop ian economy indicate that (he lack of market 1I1stitution is posing a 

bott lc-nec k to til t fru itfulness of the agricu ltural and rural-focused pro-poor development strategy 

the Coulll ry ;ldoptcd. Th~ sa me truth has already won th e heart alld 1l1l11ds of policy mak ers and 

the need fo r an cf{i ciel1l market instinltion has gone beyond policy recolll mendation to practical 

insta ll ation of th~ market institution itself. The ECX is one of such in stitutions. 

As the poli cy m~ k e rs ' intention is to create an institut ion that efficiently performs its duti es, this 

thesis provides in puts to the policy makers in evaluating the institut ion against the country's need 

and take corrective action . jf any. This stud y can also be used by the \-: CX mana ge ment a~ an 

indi cation or the progress made towards the ach ievement of the illstJtut ion's mission. As it is 

probab ly the first attempt to study the new institution from its market " !'Iiciency perspective; the 

study can al ,o provoke and mot ivate fu rther researches. Final ly, the result from thi s thes is is 

expccted to con tribute to the di vc rse concl usions of the EM H ac ross IIllle, across commodities. 

across statisticalmcthodologies and across countries. 

15. Scopc of th e Stud~' 

This thesis conii ncs itself to analyz ing the market efficiency of ECX in terms of price fo rmat ion 

of washed and unwashed exporl coffee. Organ izational or operational Gniciency issues which 

may in clude employee-employer relationships. ware housing and the like lhat often pertain with 

th~ m <:lllagCtllC11I ilS pGCI of an organ izat ion arc not the conccrn of thiS study. III [h is study morc 
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than J OO trad in g day we ighted average of c losing price seri es of washed and unwashed ex pol1 

coriCe are taken and both descriptive and inferential sta tistics are used to analyze the data in the 

full sampl e per iod, in two sub-periods alid in four windovls for each co ffee type. The stud y is 

confined to studying on ly the weak fo rm of market effi ciency and uses the test for random wa lk 

process in the price series to measure the market efficiency. Stud y of the spatial efficiency and 

other fo rm s of FMH are not under the scope of this thesis . 

1.6. Limitation s of the Study 

Most of the li mitat ions the researcher faced are related to thc newness and uniqueness of the 

operation or EC X. First, ECX being an infant insti tution, academic resources on issues helpful to 

the body of this thesis are very few and they are from single academician. Secondly, ECX being 

among the pioneers in Africa and its uniqueness in providing only spot exchange service, this has 

hindered the re sea rch from taking para ll el country's examples. Moreover, as most studies in 

commodity markets frequen tl y used the martinga le mode l, the type 01 the se rvice the exchange 

g ives (spot exchange) has enforced the use of the random wa lk model tha t is often used in capital 

market studies. Fi nall y, the very short time experience of the in st itution wou ld affect this thesis 

n'olll capturing poss ib le developmcnt that may ri se due to learn ing by doin g trends. 

1.7 Organization of the Paper 

Th e thes is i" org.1llized as fo ll ows: the first chapter is (111 introductory chapter. Issues related to 

the Ethiopia Commodit y Exchange are presented in the second chapter. Th e third chapter re views 
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th corcti c<ll and empi ri ca l works in market effic iency literatures. Th\..' fo urth chapte r deta il s thc 

research methodo logy including the data type and sources lIsed in the thesis. The fifth chapter is 

devoted 10 descri pti ve data anal ys is together with random wa lk l est results. The fina l six th 

chapter is Httr ib ulc:d to co nclusion and recom mendati ons of the thesis. 
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CHAPER TWO 

T he Dynamics of Ag ri cultural M arketing and iVlarketing In st itutions in Ethiopia 

A land mark proclamation was isslied by the parliament that pa ved the way for the estab lishment 
, 

of the Et hi op ian Commod ity Exchange Authority under the supervision of MoARD in 

Proc lamation No.551 /2007 (Negarit Gazeta , 2007). Under the custody of the Authority, the 

Ethi op ia Commodity Exc hange en tered the commodity mark et in April. ::!008. The Exchange has 

a vision " '0 rel'()/lfliolli:e Elhiopion agricullure through crealing {/ C(VIIOlllic, jc)nvlIrd-/ouking, 

e:!!icienl, (Inc! o}"dl! r~)) marketing system that serves 01/" (Gabrc-Madhin. 2006a). 

ECX is a market place to sell or buy commodit ies. It s operation, howevcr, is wcll integrated with 

and substantlaiJ y dependent on other institutions and sectors. The Ex t:hangc promises to replace 

the ullorganized. unreliable, inefficient commodity market with a market that has better 

efficiency, ordcr, tran sparency and integrity (Gab re-Madhin , 2009). Beside the poor 

infrastructu ral development in the country. the weak ly organ ized agricultura l ma rketing strucnll·e 

is the source of higher transac tion cost and unfair di stribution of trade benefits (Gabre-Madhin , 

200 I). 

Stlldies in African and Ethiopian economies have po inted out, among others. wea k infrastructural 

deve lopment ancl missing in sti tut ions as the potential reason behind the failurc of the market 

rdorm widely launc hed in the 19805 and 19905. To tack lc part of thcse problcms, ECX fo llows 

an integrated approach towards fill ing the gap created by the "miss ing ill stinltions". The 

Exchange unusually offers a spot trading. Studies often recommend fUllires exchange than spot 

cxchange to tackle the income variabi lity that fo llows the price vo latilit y creatcd by the market 
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reform ' (Hill & Bender. 1995 and Gemech & Stuthers. 2007). Gabre- Madh in (2007) added that 

flumes exchange bener addresses market risks than spot exchange and the presence of 

fun cti oning alternat ive spot market fu rther compromises the Sliccess of the Exchange. The lesson 

f)'om we ll deve loped futu res ma rkel, however, shows that it is impracti ca l to app ly it in a poorl y 

developed market structure and with inadequate volumc of speculators (Hili s & Bender. 1995). 

Thus. cash (spot) exchange has to precede fu tures exchange (Hill s & Bender, 1995; Gabre-

Madh in.200X) . 

2. 1 Ma rket Refor ms in Africa 

Across the 1980 's and carl y 1990's, market reforms highly dominated the de\ elopment agenda in 

Afri ca . Despite the stagnation in economic growth , the shorta ge in conslImer goods and inflation 

in the continent. many countries were hes ita nt to make market reforms unt il their trade deficits 

depleted their foreign reserves and put their fate at the mercy of the intcrnationa l Monetary Fund 

(IMF) and Worl d Bank. The funding fro m these institut ions was attached with poli cy 

preconditions thai mainl y promote market refo rms (Kheratlah ct'a l. 2000). Duc to thc significa nt 

rolc or agricu lt ure in the African economy, the reform is main ly centered upon commodity 

market and especiall y the agricu ltural co mmodity market. In addition to the politi cal and 

economic CVI-' Ill S that triggerecl thc reform in Afr ica, the increasing rccpgn ition of the cruc ial role 

of agriculture 10 economic development and the government 's role in development process 

amon g development economi sts' are also refl ected in thcse re form initiati ves (Akiyama et'al, 

2003) 

, Agncullurt: :>I.:rvl.::- U!> ~ou rL'l: or 1111:01111.: and li vel ihood lo r farml.:r s. -I hI.: IIKOI11I.: thl.'y gel from their product ions 
largdy depends on the pri l:e they receive in the market: the more vo latile is the price the more unstable wi ll be thei r 
inco1llt!. In a fUIUt" I.:\ market. since prices are set ahead and production decis ion are made accordingly, the prices are 
mon: swbk than SpLlt prices. This stabi lity in prices induces stability o r income for pruducers 
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A market refo rm can be defined as "steps taken toward opening domestic and export markets 10 

competit ion lind t(}lral'd plllling ill place puhlic and pril'lIle illstill/1ium ('onsis tcHI I\ 'ill! and 

,\fIppol'III 'C ul jJi'tl( lIC! mur/lL'I,\" (I\kl Yi:l m3 d'al. 2003. pi). The authur:-. also ddin~ a reform in a 

com modit y ll1arket as "reducing guvernment in volvement in tllarkding Ollel in jJroduction, 

increasing porliciparion of Ihe private sector in these activities Clnd reducing distortions in 

commodifY pricL's - especia/~)' producer prices," Measures taken in An'ica to accomp lish these 

goals include the privat izat ion or the closure of government ma rketing agencies and government 

owned-assets, eli mination of controlled prices, the opening of the market to competition and 

reduction in impl icit and ex plicit taxes (Ibid). Importan t changes in the fore ign exchange market 

were also made tn encoura ge export (Kherall ah ct'al, 2000). 

In the post-rL:fcl['m era, Aki ya ma et'al (2003) argued, in many African counti es the cont rol of 

agri cu ltural cOlll modities with their supporting institutions is in heri ted from thl:i r co lon ial past. 

Their cont rol alien exercised th rough marketing boards. In additi on to their past legacy, 

Kherallah et'a l (2000) fu rther underli ned that there was also a common view among poli cy 

, 
makers thal markets are not lrust-WOl1hy to successfu ll y coordinate economic activit ies given the 

cxp loitati\ 'c nature orprivatc traders, Moreovc r. poli cy m;:lkL' r~ in ,,\j'ri clI1 \\'cre having the wrong 

view that the rol c of agricu lnll'e in the economy is to suppl y raw material s, labor and food to the 

industrial sec tor: and economic development can on ly come through industriali zation. 
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Khcrallah e1 'a l l.::"O OO) discussed a long list of' the impacts that the rcJUrill c r~a1~d in sub-Saharan 

African l·ount ric". They found that. market p~rfonnancc4 has ~ho\\ll ;lll ill1prov~IllCll t s ince the 

\980 's. An incrcase in the total factor producti vit/ and production of' ex port crop were al so 

observed in the post re fo rm peri od. The increase in production or ex port crop was accompanied 

by a hike in export crop pri ces that ha s generated an atlraeti ve benefit to fa nners engaged in it. 

The market reform that inc ludes removal of subsides resu lted in an increase in fert il izer prices. In 

countri es where there was state-sponsored credit system, farmers' access to credit for input use 

has dcclin ed. A reduct ion in consumer price and a mixed effect across countr ies on producers' 

pri cL' \\'~l S ohser \ cd afte r the rclo rm. Though th e agricu lt ural market reform is ai mcd at both 

increas ing agric ult ural product ion and alleviat ing poverty by creating an incentive mechan ism fo r 

fanners that in clude a higher price fo r thei r produce and a well-functioni ng market, empirical 

facts in Sub-Saharan Africa indicate that the negative average growth of agri cultural production 

pCI' capita that starts in 19705 is not reduced. Thus, the reform is shan or reaching its ex pectation 

and much effort is still requ ired fro m all parti es invo lved in the process. 

Ak iyam H ct'a l (2 003) noted that growth and answers to socia l needs cannot be guaranteed by 

market reform alonc. Market reform need to be taken as a sign ificant First step; and for th e reform 

to be successful there is a need to have strong commitment from the government side, proper 

institut iona l structures, pat1icipations and coo rdi nation among :-. takcholders and proper 

scq uencing and pace or the reform along with cri tica l monitoring and c\"(llualion of the process , , 

4 They asse-ssed market performance in terms of" the expansion of private lrad ing, reductions in markcting margins 
(de llncd as the difference between producer and consumer prices) and increases in market efficicnc y-measured by 
the degn.:c or IIHl rk...:t integration" (Khcrallah et'al 2000, p,12), Market integralion rL't"crs 10 "the extent to which 
pric...: dmnges in one market arc associa le-d \\ ilh price changes in uthe-r market,," «(jdhr...:- \ ladhill. ~OOl,p R) 
S It is ""de-lined :1$ 1110.,' amount OrlOlal Olltput genera led by all factors Ll sed in produell01l"'( lbid, 2000,p,(7) 
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Kh erallah cl'a l (2000) att rib utes the lack or the ex pected success III the rc lorm to structural , 

institutional , implemcntation rclated and exogenous fa ctors, Structura l factors include reduction 

in infra strucl ural investmcnt, research, communicati on and market ing information due to 

budgctary rl'aSI..)11S . TIll' ins ti tutiona l !~lC to rs inc lude thc weak gon:rnmeJlt regu lat ion over 

propcrt y ri ght, co ntract enfo rcement, quality control and lack of good governance. The partial 

implementations of the reform, the weakness in the govelllment 's commi tment and in some 

instances pol icy reversa l are among the impl ementation related factors. Exogenous fa ctors like 

disease, drought. wa r and ot hers ha ve also played their role in constrai ning the r~ fo rm , 

2.2 Market Reform in E thiopia 

Un like most AJn c[lll coulltries that adopted the reform LInder international donors and lenders 

pressu re. the market reform in Ethiopi a is ini tiated locall y (Negassa & Jayne, 1997). Fisseha 

( 1994. cited in Gabre-Madhin , 2001). is rather of the view that the reform in Ethi opia too is an 

answer to extC'rna l pr~ssure, The market reform in Et hiopia hcgills \\ ith all ins t alHal1coll~ 

dcciaratllJ ll of lll ,lrkct libc raliLation made on March 1990 b) th~ Lhcl1 socia list-Oriented 

governm ent (Ncgassa & Jayne, 1997; Gahre-Madhin & Goggin, 2005). 

Negasssa & Ja yne ( 1997) sta ted that , in th e pre- reform peri od th e govcrnmcnt. with SliPPOr! tj'om 

World Ban k. estab li shed the Agri cul tu ral Marketing Co rporation lAMe) in 1976 with a ma ndate 

of stabili zing basic comn10dity prices. The hi story of government intervention in the market 

dates even back 10 the monarch regime, The Ethi opian Grain Co rporat ion (EGC) was establ ished 

in 1960 \\'illl primal';.' objecti\"C to stabil i/c prices and engage in export ;llld impo rt of grains. The 

corporat ion , howcver. fa ils short of achieving its objective and cven bi led to cover its 
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admini st rat i \' ~ cos t. In the Derglle regime, the unslIccessful EGC was replaced by AMC 

(Holmberg, 1977). AMC was sell in g grains bought from [armel's at consistently lower fi xed 

pri ces tha n the market price to state organi zations and urban consume rs. There has also been 

quota system that !"orccs farmers to sell part of their produce to AiVl C at a fi xed pnce6
. A 

restri ction on inter-regional trade \-vas also part of the government 's marketi ng poli cy (Lirenso, 

1993 cited in Ga bre- Madhin, 200 1). The food rat ioning shops in urban areas, which were run by 

AMC', we re disto rtin g the grain market than stab ili l ing it (Ibid). [n dlldil ion In thi s, t h ~ quuta 

system was ha\ IIlg three devastati ng effects to th c economy: (I) it depressed ru ral income (2) it 

served as a resource transfe rring tool from poor rural household to urban households through 

cheap food prices (3 ) it rcduccs the prod uct ion of ccreals (Lirenso 1995:l)crcon 1994: Franzel et 

al. 19R9 elt cd in Nega,," & Jayne. 1997) 

The March 1990 proclamation created a surpri se U-tu rn in thc country's economi c po licy. The 

scope of th e reform can be read from the fo llowing quote taken from the prOClcltllat ion cited in 

Gabrc-Mad hin (200 I , p6-7): "In the trade sector oj'the econoll1Y, p ri"ote entrepreneurs will be 

able 10 compete with state-run trade entelprises in agriculture or indus trial commodities as well 

as in i11lpor!-e.lI)() rt trude. In !he area of trade in grain prodl.fcls il7 parlieu/ar. trade exchange 

I\ 'ill helhc/unh he ("(J llLllIeU!£! oll lhe has is l4jj'ee IJ/o rket pricing II·hill! Ih(' groin cuntrul sill/atiun 

and Ih e qlfofll .\.I"Slell1 lI'ill cease. The Agricultural {vfarkeling Curporalioll (Al\4C) lVill enter the 

free market and operale as a slale trade organization. " The new trans itional government, that 

advocates a market econo my, came to power in 199 1. Thi s govc l11ll1ent endorsed the reform and 

further strengthened the reform process. 

6 " Formers (I/.I () h.ud IV deliver bel \\'eell 10 1050 percenl of lheir grain harl'esf a .1 a qllO{(l Iv the AlHe ' (Lircnso, 
1995 ci ted in Negassa & Jayne, 1997 1'.2). 
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2.2.1 The Impacts of the Reform 

Ncgassa & Jayne (1997) measured the im pacts of the reform on mai ze, wh ite Iefr and \-v hile 

wheat. They lIsed a time series data tha t covers the peri od li'olll January 1996 to July 1996 to 

compute clc~c ri pli\ 'c stati stica l resu lts. Due to data unavailability ror some markets, they 

covered the peri od Crolll January 1986 to December 1993 10 make econometric anal ysis fo r eight 

Illarkets across the country. They fOll nd that. the market liberal izatl oll has decreased rhe price 

spread ' (both among major regiona l markets and surplus and defici t regions). They also got a 

consistent result holding exogenous facto rs like seasona lity, ra infa ll and other variables constant. 

Their study has also established that the wholesale cerea l pnces have genera ll y become less 

vo latil e aflcr the reform. Vv ithstand ing its li mitation. the result from correlation cocfficient 

ana lysis have shown that wholesale price changes are quickl y transmitted among ma rkels after 

the reform, th is imp ly that the markets are better integrated than they were before. Addi s Ababa 

and sOllle 1l1:lI o r Jllmkets in the counlry were al~o fou nd 10 be better int eg rated in the po~t- re forll1 

era (Amha, I <) '1') CIted III o 111 a 1110, 2005). Gab rc-Madhin & Gogglll t2U051 cited a range of 

studi es made bdc)re and ailer (Negassa & Jayne, 1997) and concluded that, the market reform 

has made grain prices more volatile than they were before. Us ing monthl y eofl'ee producers' 

prices in a sa mple period of January 1982 to December 200 I, Gcmcch & Struthers (2007), also 

found [he sa me increase in vo lalil ity of real coffee prices in lhe post refo rm period. Gabre-

Madh in & Goggin (2005) . however, substant iated findin gs of Negassa & .la yne that the l11arket 

rcforrn ha s cnklllced market integration than before. They further added that pri vate sector 

participation in grai n trade has significantl y increased and ma rketing margi ns have also been 

reduced in the pnst- rcfo rm peri od. 

7 Depending on the con text of analysis Negassa & Jayne , (1997) price spread In this study has been used to 
represent .. the di rkrencc bL'\wcen wholcsak prices in major regional Ill,Ukcls"" (F\dllsivc slIllllllary) and as "the 
difference bt' l\h'Cll \\ hok..; ,1I(.' pfl l'C<; in ..;urplu'i and ddicit region..; .. (p. IO) 
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COll:' I:-.11:11l \\ illl \\ haL IS ruund 111 the African case, Ihe r~rorl11 111 Ltillupia too has promising 

resu lt s: yet II i:, still shon of achiev ing its env isaged goal s- growth III agriculture and poverty 

reduction. Stud ies 011 the impact of the reform on Africa and Ethiopia give similar explanation 

and pol icy recom menda tion to the setbacks the reform fa ced. Negassa & Jayne (1997 , 1'18) 

recognized that the reform has enhanced allocative efficiency and decreased ma rketing costS that 

were attributed to policy restriction, but there are sti ll "subslan/ial scope 10 irnprove /echnical 

e.flicienc:r of I1ll1rkeling activities Ihrough strengthening of markel ins/illllion". To this end, they 

recommended the government to playa major role in ( I) Improving inn·astrLlctu re (2) Tax 

remova l on reg ional checkpoints (3) Improving publ ic ma rket informalion system (4) Fostering 

the lega l and politica l foundations of marketi ng system. They argued that if market ing acti vities 

are made in a we ll -function ing poli tica l and legal framework , the transacti on cost9 and the risks 

pri vate traders (~Ice will dec line. Gabre-Madhin & Goggin (2005) summarized the explanat ion 

given by llumer(lll" studi es to the inability of the reform to produce the envisaged impact to the 

ex istence of considerab le constrai nts to the performance of the market. Among others, the two 

major co nstraints are: mi ss ing institutions and weak infrastructu re. Qu ite simi larly, the weakness 

or mark et in g in:-,titllt iul1s and the poorl y developed ph YS ical inlrast ructures cx plCllns the poor 

suppl y response to com modity prices in Africa (Krueger, Schiff and Valdes , 1992; Pou lton et'al, 

1999 cited in Ak iyama et'al , 2003). It is for th is reason that most stud ies (both in context of 

Afri ca and Elhi np ia) include in their recommendation the deve lopmcnt of mark ct infrastructures 

and markct ing ins tituti ons in order to reap the full benefit of thc reform ( egassa & Jayne, 1997; 

M As used by Gabrc-ivladhin (200 I, p.32) marketing costs (what she cal ls it ·'physical marketing costs") include 
handling cos ts. sacking costs, transport costs , storage costs , road stop (kella) costs, broker costs, travel costs, ti ps and 
others. 
'I Gabrc-Madhin (2001. p3 ) distinguished between transactions costs and phys ical marketing costs and defined 
transaction cost as cos ts Ihal ·'arise li·om the co()rdinatioll of exchange ({/l/o/lg /l/orkel aCfors". These costs include 
llbtaining and prol·I.'~~i l1 g markel information. negotiating contracts. Illonilonng agenls and enforci ng contracts. Thc 
author III her sl ud) Illl:luck'd the market search cost wh ich ··lIIdllde., hoi" Ihe .wo/"{"h /111" lIIorkef IIIjvrmOf/OI/ alld 
xeonhjol" (I fradi /I.!.!. pal"f /l el :· (1'.51) as transaction costs. 
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Khcrallah ct'a l. 2000: Ak iyama et ' al. 2003: Chowdhury ct ' a l, 2005: (i "b rc-M adhill & GOgglll, 

2005; Gabrc-Mad hi ll , 2006) 

In add ition to studies on the impact of market reform, research discou rses on Eth iopian 

agricultural 1l1~ lrk(:t in g system also att ributes, among others. the unde rdevelopmen t in the 

infrastructu re and institu ti ons to the poor perfo rmance of the agricu ltural sector. Almost all of 

these studies explicitly recommencied strong government intervention in these areas. 

2,2.2 Ma rket In fr as tructure and Market Institution 

Both market infrastructure and market inst itut ion constitute what is known as the "3 I' s of market 

c!c\\; ]opmcnt": IIlC Cllli\cs. inthlslrllctu rc, and LnstilLl lions. Gabrc-iVIadhllll2UU6, p5) gave a list of 

components un der each item: Incentive compri ses "the overall polic:1' environment and the 

stohili(r therein . 'he gf'neral investmf'l1t climate, Ih e mucro-economic ji"(IInework as we!! as lax 

(flld Irode pulicit 's'". Infrastructure for dcve lopment of ma rkets invol ves "!elecommunications, 

!/"(f!/SPUJ"!, s!()r uge, amI logistics in lerms (?/physicol capacil)' as Il'dlos research, ski!!s, and 

extensiol7, in lenns a/lechnical capacity". Market institutions on the other hand inc ludes " markel 

in/orlllalion, grades and siandards, contract enforcement, the coordination (~r market actors, 

trade and prodllcer associalions, market regulalion, industry wide jhrums Jor dialogue, and 

(rude finance". All th e three are cons iderabl y inter-related and sign ificantly affect market 

outcomes. 

The \\,(,;lkn l~ "s III infl":l';;tructu ra] development inevitahl y con trih utc" much to the ph ys ica l 

ma rketing costs. [n Eth iopia, market ing cost alone const itutes 40 to 60 percent of the price 
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consullle rs pay lix ce real commodities (Gabre-Madh in & Gogg in_ 2U05: Negassa & Jayne, 

1997). or II !llch 70 pe rccnt is attributcd to transportation cOSt (Gab rc-Madhin & Goggin, 2005). 

Owing to the poor infrastructura l developmclll Eth iopia has, producti on coordination fa ilure 

between surp lus and deficit areas continue to affect Ethiopians in both areas. While producers in 

surplus areas arc getting unattract ive prices people in the defic it areas conti npc to suffc r from 

food in security and fam ine (Am ha and Gabre-Madh in, 2004). Having one of the lowest road 

dcnsities in the worl d (EEA, 2005; Von Braun & Olofl nbiyi, 2007), transportation infrastmcQlrc 

in the country is main ly limited to road transport. Moreover, the rad ial confi guration of the road 

netwo rk afollnd the capita l cit y. made inter-regional trade to make a ph ys ical pass through Addi s 

Ababa ({jabre- \ l:!dllin, 20(1) . It thus mak es transportltlion cost hi gher that in turn impedes 

regiona l markets integra tion. The higher transportation cost also had a role in the food prices 

instability the cou ntry faced (Negassa & Jayne. 1997). 

Though there 11 <1\ c been Improvements III the storage fac ili ties in Eth iOPia after the reform, li ke 

the road inf'rnstrueture the country's storage infrastructure is al so poorly developed1O Given the 

consistent dcm;lt1d fo r agri cultural produces and the inherent sca~ona llty 111 production, storage 

facilities pia) the role of smoothening supp ly of agri cultura l outputs (Am ha and Gabre-Madhin, 

2005) . The inadequale storage infrastructure partly explains the low pri ce fa rmers get (Von 

Braun & Olofi nil lyi, 2007) and the food in security the cou ntry faces (Am ha and Gabre- Madhin , 

2005) 

10 "The \/( I/'{/~I' C:C 'I" ,d~r oj Irader.I, millers (111£1 sJale/arms aillatiollallevel is C!.\liIllOled al ? millioll MT alld Ihe 

e.rislillg sfomge capacifY is /II0Sf~V owned by Slate e lllC!'1Jrises (Resal-Efhiopia 1999) Aholll 32.4 percellt of fhe 
.\'fOmge (,('Iwci/ I' ill 1:'fhIOI)W is fhe jJmp('l'fy oj fhl:' EfhiopiOI/ Trodlllg (irOIl I flllel'IIi"' " (to'1'/:/ '(A lllha and (iabrC'­
Madhi n. 2005.p.60-(J 1) 
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Despite tllL'11" P I\ olal role. thc posH'cfonn cra and cvcn most studies in Eth iopian agricultural 

marketin g system have noticeabl y neglected and least understood market in stitution s, There have 

been clear diff..::rcnces among inst itutional economists in defining in stitutions. Some cons ider 

institut ions tn he "players (i the gallle" and others "rifles oj'the gOIllC' (exogenously c\ri\ 'cn)". 

There arc ;l lsn ot her who consider institut ions to be "equilibrilllJl stralegies 0/ player 

(endogenously d(' \'crlllinec\ ru les)". The rou rth view cons iders instinllions to be "self-sustaining 

SlslCIII of shl/red helie(,,,l1 Gabre- Madhin (2006. pi 0) coi led a broade r definition of market 

inst itutions as: "a set of constraints -:formal or i1?j(Jrmal. exogen()lIs~)J or endogenously 

defermined- Ihat govern the relations between individuals or groups in the exchange process ". 

Much of the reform agenda gave an over-emphasis to el imination of policy distort ions and policy 

IIlC("llti\ 'C" TI' i .... ,lpprn(lch h(l s been blind-folded to add ressing instit utional (lnd infrastructural 

issues (Kherallah et'a l, 2002 c ited in Gabre-Madhin , 2006). For the market reform to make its 

envisaged impact. Gabre-Madhin (2006) forcefu ll y argued that the polic y thinking need to shi ft 

from "geffin~ prices righI" perspective to "gelling {he l11C1rkel right" perspect ive .!:.! In "gettin g the 

market right " market inslitutions pla y a crucial role and it IS the wa y to econo mic prosperity. 

NOith (1989 c ited in Gabre-Madhin,200 I , p82) emphasized the ro le of In stitutions in economic 

growt h as "Ecol1omic grOlvth is dependent 011 stable polilicr.t! and economic instilutions Ihal 

prOVide 101\1 cOsls o/Irllnsacling in impersonal political and ecol7O!Tlic mark.et.'.;,,1 

II See Gabre-Madhin (2006) for a brief and interesting discussion of the fOllr definitions of institution. 
11 "Gelfillg prices right illlplied fhat market order wi!! ellleige spoll/al/eollsly or endogellollsly and lila! markers will 
,ake care 0(11/('/1/.\<' /",'.\' 011('(' inceillives are aligned. GeffiJlg //Iarkets righ, implies Ih OI //Iorker order depellcl.~ on (In 
IIlIdel'lI ·IIl.'...!. I{'I ,t{ 111'f illlliUI/I (llId ,'/lfJ/lol'lill.!.!. iJl!I'(/.I/l'lIcflll'(,. I'l'Cjllil'ill.l!. .l!.lIidw/(·(' jl'r/I/l ,./ "\ I.~ihl(' hOI/d·· ... (Gabr~­
r.. ladh \\\ . ::!()()(l. P:; ) 
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Gabre-Madhln ( ~ 006, p8) deducted three "roles of institutions for market exchange" from the 

differen t stan ds ur thought thal prcvail ed in New Institutional Economics litcratures as: 

• to Il11 1l il1l 17c transaction costs, 

• to red res .... missing market , and 

• to CI\ ;,Il l: or formal ize socia l capilal. 
, 

Transaction costs playa key role in the performan ce of an economy (North , 1989 cited in Ibid). 

In Ethiopia. th t.: rc is ev idently higher transact ion cost in commodit ) market transactions that 

seri ous ly hampered market performance, These costs arc seen in Ethio pian context in terms of 

"Ihe lack or slIflicienl market coordination between buyers and seifers, the lack oj market 

in/ormatioll. II/(' lock oj'trllst among markel aCfors, the lack ofconfroct ellj'orcement, and the lack 

oj' grude,;, Ull d ,\IUlldu/'( /""Ubid, p3), 13 In the grain 111arket, lack of grading and standa rds 

(Demekc, 1999) and restricted access to market info rmation (von Braun & Olotinbiyi, 2007) 

were obscrved. There arc al so gra in markets where both problcms are prevalent (S ID-consu lt, 

2008) . The lack of con tract enforcement has been reveal ed in vcgctablcs market (Haji , 2008). 

These situat ions res ulted in thi n markets, less arb itrage (both acros~ time and across space) 

making the market less respo nsive to changes in demand and supp ly (Gabrc-Madh in , 2005). Thi s 

sore truth is laxing the cOllntry's growlh and continues to gloom the growth in the agricultural 

sector: as the Nobel-laureate Douglass North stated "The inahilin' or societies to develop 

(:!/i-'Clil 't', h)\ ~ '- ( w I cll j()J'('eJJlCllt () f' ('U llt/'{fcl\ i\ Ihe !lI ()s l ilJljJ()/,/Ul/f ( '1 1/'('(' of' /lo lh histo rical 

slag llotioll Ollt! (O l1lempo/'OIY lInderdevelopmel1l in the third \Vorld' (North, 1990 cited in Gabre-

Madhin & Goggin, 2005; Gabre-Madhin, 2006). After studying the vegetable market , (Haji, 

2008) has :-ot l"l! SS l' ci the need to go beyond provision of new techn ologies to farmers to the 

1.\ In de!in ing l'U ln ptlnt:nts of a transaction cost, transportal ion costs and other costs Ihat Gabrc-Madhin, 2001 eall 
them phys ical marketing costs were lIsed in some papers like in (Von Braun & Olofinbiyi. 20(7), In this thesis , we 
adopte thai of «(jabrl'-Madhin, 200 I )'s di stinctions between the two in order \0 have a clearer di scuss ion , 
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providin g instit ut ional support in Ethiopia, The need to rescue the country's growth through a 

prope r ins ti tu tion,d arrangement must then top the development agenda 

An institllt iona l arran gement that has been hi storica ll y proved to be a promising avenue to 

transform markets and to signifi cantly reduce transaction cost is a commodity exchange, 

COlllIlHH.lit) l..' xLh,l!lgc~ C~ll l a l ~o play (l pro mincilt role in crea tin g the lillk \vith the global agro-

foud systcm!vun Braun, 2007). (Omano ct' al , 2005) has rccoml11cnclcd thc establi shment of an 

organ ized fu tures contract co mmodity market fo r gra in in Ethiopia in order to avoi d the hi gher 

transacti on cost (tn d uncertain ry prevalent in the ex isting spot market. They also al leged that such 

a market \\'ould induce cff'i ciency and trans forl11 the marketing system, Further strong 

justificat ion for the estab li shment of an organ ized cOlllmodity exchang.e in Ethiopia has been 

made by Gabre-Madhin & Goggin (2005). They thoroughly discussed eight "push" and six "pull" 

faclO rs for the esrabli shment of a commodity exchange in Ethi opia, 14 

2.3 The Orderly Market 

The un dcrdevelupcd ma rk cting system the country has partl y takes thc blame for the poor 

performance of thc co untry's Economy (EEA, 2005) . Within thi s mark eting system, there is 

higher transacti oll costs (Gabre-Madhill, 2001), ou tput price nuctuation (von Braun & Olofinbiyi, 

2007) anel I,mncrs havc weak pricc bargaining powcr (Dcmekc, 1999: Amha p.c Gabrc-Madl1in, 

2004; SID-consult , 2008; and Mu lat, 2000 cited in Haj i, 2008). The marketin g system can also 

potelHi all y constrain Carmel's ' incenti ve to increase produ ction and hl!1der linkages between 

agricultural anel non-agricultural secto rs (EEA, 2005) and rural-urban li nkages (Von Braun, 

I ~ "Push" tilctors J'cfL-r to " iI/lema/ cirCUlI/stallces fh a( mol jwlle (he developmellt 0./ (III exchange" and " Pu ll" factors 
refe rs 10 "CiI'Cl IIJI.\ Ic Il/(,(!.\' U/' /OC/Ol',\' olllside o/Ihe marker irse(l which jl/sfili; (he d el'c/opmellf 0/ a commodity 
(!xc/wlIge ill Efhh'/Iill" (Gabrt'-Madhi n & Goggin, 2005. p, 14). 

22 



2007). Til l..' negative effect suc h a syste m has in the productivity and production of the sector 

shades It <:; dlln light Oil the country's food sec urity e ffo rt (A mha <lnd Gabre-Madhin, 2004; 

Adclh.'\\. ~U(l5 ) U nlcs~ resol\'ed, thl: indliclcllt Jl1<Jrkctillg ~y:..tclll 11 ]...'\ lIdbl) comp romise:.. the 

growth in th e sector and the economy in genera l (Amha and Gabre-Madhin , 2004). 

The policy level in itia tives and these existing vis ible gaps led to the crcation of co mmodity , 

exchange in Elhlopia that pledges a dynam ic, orderly, progressive and eniciem market ing 

system. The fo ll owing discussion shows the structura l difference that ex ists between an 

agricultura l market with commod it y exchange and an unorganized marketing framework. 

2.3.1 Agr icul t ura l Ma rket Stru cture in Eth iopia 

Commodity exchanges introduce order to trading system. The agricu ltural commodity marketing 

structure that exists in the country shows a clear disorder and co mplexity. The following figu re 

shows the m:l rk ,:l structure of the disorderl y and cOltlpicx agricuitura l llla rkct in Ethiopia: 

Figure 2.1 Agriculture Markel Structure ill Ethiopia 
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An actor in th is market structure is expected to interact with many ot her actors in order to sell 

what he shc produces or bu y what he/shc wants. The sma ll holdcrs. who :1CCf'll1n t o;; fo r 95n;;1 or the 

agricultural product ion and characteri zed by low living standard. sell their produce to six actors 

in th e mClrkct . 111 ord er to make these interaction s, they race a hi gher transact ion cost that 

attributes to search cost, contract enforcement cost etc. The shortage of fi nance, poor 

infrastru cl ur:d l l: \ 'c lop1l1cnt "nel stor<l gc capacit y. that arc pr('\ "kilt 'l!1llJng silla ll holdc r~. evcn 

make th eir probll'm marc acute. These problems together hi nder smallholders from making 

arb itrage across lIme and space and force them to be price takers. 

The final demanders of rhe raw agricultural produce do also fa ce an immense problem. 

Processcrs arc also ex pected to manage their interact ion with at least six l11a~ke l actors. These 

compl ex interactions arc prone to create supply instabi lity (both quality and quantity) that 

attributes to market ing and transaction costs. Thi s has a wider negat ive impact on the supply of 

final goods, industry capacity ut ilization and employment (G abrc-Mad hin & Goggin , 2005). 

Unless rcsoked. this structural problem may even go fu rther to para lyze the deve lopment of 

agro-processing indust ries in the country. The supp ly instability also ex tends to exporters. Gi ven 

the importance of foreign exchange the country needs for its deve lopment. this structu r(l1 problem 

potentiall y creates a visib le danger. 

The structure-related prob lem that also ·includes absence of a regu latory body to admi ni ster 

interactions in I ll\.' market is a seri es problem to the dc vc lopn1(,11I or agncliltu r-: and the cOlilltry at 

large. h, in addition to infrast ructural prob lem, effecti vely denies smallho lders price bargaining 

power and the processors and expo rters unfavorab le investmcnt environment. Such structure 



compromises the crcat ion of price incentive that thc market refo rm premises to boost agricu ltural 

prociuction and al lcviate povcrty ( G abrc~ Madh in & Goggin. 2005). Policy makcrs' interven tion 

In lTC.lllllg ,III alllTIlCltl\C strucllIrc that establ ish order to the markct and lil Slnbutc a nlir sharc [Q 

each acto r is, therefo re. a co nstructive fi rst" step to f"~l c ilita tc economi c growth . 

A commod it y exchange together with its linked in stitut ion provides a dependab le alternati ve that 

can potcnt ial!y clea r the bac k-draws of thc ex isting markct structure Clnd fill the gaps that were 

wide-open in llllo rga ni zed market. Transaction costs arc cons iderabl y reduced in co mmodity 

exchan ges by 'ji,cili/a/ing call1ac/ be/ween buyers and sellers; enabling cel7lralized grading oj 

prodllCIS: en.HfI "illg Ihal con/raCls are enforceable: providing (f l1lec/wnislII fhr price discoveJY; 

simph/ring IrcfIIstlcfinns lI'it/l standard conlraCIS; and, transmiftiJlg il!/orflwtion about prices and 

IIO/III/fe.,. /" lfrl/h '!" on t.·.rc/wlIge increoses market liquidity. enoh/es the I{'(lmler o(price risk. and 

enhance II"IIS/, order, and in/egrily in /he l1Iarke!"(Gabre-Madhin, 2006 p. 33). Th e foll owi ng 

figure shows the change in ma rk et structure that a commodity exchange call bring to the market: 

Figure 2.2: Agricultural Market S tructure with a Commodity Exchange 
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The structure neat ly shows the formati on of a sl1100th and orderl y market. on which a eomJllodity 

('xc hallg~ :'L' I"\'C~ as a "middle mcn". Smallholders can now beller access thc market either 

directly or th rough their cooperatives. Th e market inrormation and the: wett Iregu latcd trading 

mechanism give the smallholders a strong price barga ining power (Gab re~Mact hin , 2009). 

Exporters and processo rs are also expected to benefit from the possible un interrupted quali ty and 

quant ity su ppl y that crea tes a comfortab le worki ng env ironment. The benefit from a commodi ty 

exchange also I!kcty to extends to the government revenue authority. The proposed transparency 

that the exc han ~c creates may help in th e reduction of' tax nOll -C'ompli:l1lce thai widely ex ists in 

unorganized markel. 

2.3.2 How ECX Works? 

ECX fo ll ows an integrated app roach that critica ll y depend on other core institutions like the 

trading system, market information system, warehouse receipt system, arbitrat ion tribunal, actors 

association and regulation framework. Its success also heavily relies on other sectors like 

banking, insurance, transpol1, IT sector etc. 

2.3.2. 1 iVla nagelllent of the Exc han ge 

The Ethiopian Commodi ty Exchange Authori ty (ECEA) is establi shed with proclamation No. 

55112007. The <luthority has the respons ibility of ensuri ng the deve lopment of an efficient tradin g 

systcm and to regulate' the secure, transparent and stable function ing of' the exchange. The 

authority is lead by Board of Directors. Article 3 of the "Rul es of Ethiop ia Commodity 

Exc hange" detail s the management of the exchange. The board, that oversees the act iviti es of the 

exchan ge mamlgc l11cnt. has cleven members composed of six appoinrces (including th e 
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chCll J"man ) b~ tlh.' \~oARD and thc rest livc elcc tcd by thc exc hange lllembers. l ~The management 

of thc exchange is planncd to have a professional and ClutonomOlls management with an 

independent sab ry strucnlre. It has a CEO and six chi ef orficers to look ancr business operations, 

strategy and bU :-' lI1css deve lopment, compliance, ri sk managemcnt. finan ce and administrations, 

and inform<llioll and tcchnology divisions. These divisions have under them their own dist inct 

units. The structure is amendab le by the exchange management aftcr the approval of the boa rd. 

The exchange also has six support offi ces that directly report to the CEO. The structlJre of the 

support offices too is amendab le. 

2.3.2 .2 iVle mbe rs hip of the Exehange l
' 

ECX is a membership based exchange. Any ind ividual, private company, public enterprise, or 

cooperative that meets the members hip requirement call be a member of the exchange. The 

membership rcqlllrclllclll is detailed ill article 4.6 of the Rul es of the Ethiopian Commodity Exchange. 

The tCes ancl the deposit requirements does not persuade, at least mysel f, thar the market it for 

everyone: it rather looks a market for high class traders. As to the composition ot·members, 99% 

is from private sec lor and I 2 'Yo of the membershi p is owned by cooperat ives represent ing morc 

than 250,000 fanners (Gab re-Macl hin , 2009). ECX provides two types of membershi p- Full and 

Lim ited mcmbl..'r-.hip.1 7 Full members own a permanen t and transferable seat in the exchange . 

They can also t rClde in an y commod ity. A limitcdmembcr, on the other hand, has a membership 

15 The Board of DlI~l.:tors is composed or: State Ministers of ;vitniSI IY or Finann: and Economic Development 
(Chairperson) and \1inistry of Tradc and Finance, DireclOr Generals of Privatization and Public Enterprise 
Supervisory Agency and Ethiopia Information and Communicat ion Development Agency, President ofComl11creial 
Bank of Eth iopia. II~ad of Legal Affairs Bureau Prime Mins ter Office, and General ivla nagers of S.A. 8agrcsh PLC, 
Ethiopia Grain EI1In-prise, Challenge Cofree Traders PLC, Kality Food Shar~ CO. Suuthern Region Farmers 
Coopcr;Jli\c r~dcr,ll iun 

I,. UnIts:> indicated. Ihe di:.ctlss ion in s~ctions 331.1 and 3.3.1.1 '1I"i: paraphra~ .. :d rill ill ECX'~ onidal \\cb~lIl' 

\'. \\ \\ .C":.\ . ..:\·m ~'I 

I " Cllr'rently-rull l\l ~mbe rshi ps are closed and Limited membership seats arc available 
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scat that lasts ,I year, trades only one commodity and has one position (either sel l ar bu y). A 

limited type of membersh ip is created to accommodate small er actors. All members who own a 

seat in the exchange are liable to their transaction and arc required 10 follow the Rules of the 

Exchange. \Vi thill each type of membership there arc two classes of mcmbershi p- Trading 

~k lllbe r (Tivl) dll d Interillediary Member (1M). TM trades on ly from hi s or her own account, 

whereas 1M tracles either from his or her account or on behalf of clients. Cli ents only work 

through intermediary members. Though the re lat ionship between a mcmbcr and a client is 

pri vate, the exchange close ly watches and regu lates their interactions to safeguard the smooth 

fu nct ioning of the system. When a client clec ides to trade through a Member, the members 

submits a Membe r-C li ent Agree ment (MCA ) form to th e Exc hange. The Ex chan ge sets a fee 

payment by a clic11l to the member not to exceed 2% of the total valuL' of the tracle.l8 In case of 

controvers ies, cl ients can bring thei r case to Exchange Arb itrat ion Tribuna l. Members of the 

exchange can al so appoint an Authorized Representative (an indi vidual employed as an agent or 

sta fTofa member) to tracle on their beha lf. 

Members and their Authorized Representatives are ob ligecl to participate in the National 

Exchange Actors Assoc iation (N EAA). The Association has th e responsibility ranging from 

building member capacHy through training to public education and ~l (hocacy ofthc Exchangc on 

behal f of the Act" rs. 

!~ As Ih~ dn\ l!lg obj~cti\ c or th~ Exchange is to improve ranners' Ii re. th~r~ has 10 b~ a regulation to gunrantc~ that 
11llH:h vI' tit ... ' b ... ·ndi l rrom lh~ lrad~ goes to produce rs . In addition to other costs lhat lhe actors pay for the ECX 
services. unrestricted broke rage fees may compromise the fundamental rat ionalt: or the esta blishment or the 
Exchanges. 
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2.3 .2.3 O peration of the Exchange 

ECX offers all ~Ild-to-cnd operat ion that inc ludes wa rehous ing. trading. <.: Ica ring and sett lement 

of pa yment, and de li very of commod ity. 

vVarcholises alld Ce ntral Oeposjtor~1 

Eex clai ms lh:n 11:-. \\<In::housc lise slate-or-the art grading and \\'cig llll1!! eq uipment to sa mp le. 

grade and \\ I..' igitl ClJllllllOc.iit ics that it rece ives. The warehouse then Issues an Elect ro nic Good 

Received Note. These notes become negot iable, transferable or represent legal entitlement of the 

deposited commodity only when the Centra l Depos itory issues the bea rer an Electron ic 

\Varchollsc Rec eipt. 

ECX operates eight (three of them in Add is Ababa) large warehouses that are situated in major 

surplus regions of the countr/9
. T hese warehouses arc presumeci to have the max imum 

reasonab le insurance cove rage and usc an inventory management :-.ystcm that meets global 

slandard:-.. II'-. 111\ ": Iltu r ~ managemellt sy~lcm IS believed to :-.ecure the qUd llLJty ami quality vf the 

commodities throughoLlt the storage period. 

T radi ng at EC" 

ECX offers <l spot exchange on its octagonal trading 11001'. 20 T he exchange is now trading fi ve 

commod iti es on regu lar bus iness hours ho lding vari ous sessions for transact ing d ifferent 

com mod ity contracts. The Exchange uses an open-outcry system to ensure competitive method 

or prj~c di:::,clJVCI ) . The ro l1 owing figure demonst rates thl! trading p roce~s in the Exchange: 

1'1 As pcr the in to tll wlio n oblained from Ihe official websi te of the Exchange on Dcccmbl.:r 07.2009 
20 The trading noor IS named octagonal ancr its octagonal shape. 
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Figure 2.3"' radi ng Process at ECX 
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The se ller of a co mmod ity uses the Electron ic Wa rchouse Receipt issued by the Central 

Depository, which clearly descri bes th e amount and the quality of the deposited commodity, to 

trade at the Exchange. The se ller instructs his/her broker to post offer in the trad ing fl oor. On the 

other side, the buyer deposits fund into settlement accounts in the Exchange partner banks21 and 

instructs hi s/her broker to bid price, The two Electroni c Tickers in the trading Ooor di splays price 

informnl ion (pIT\'ious trad ing closing price. the price band limit ancl Ncw York coffee price , if 

any) and pri c(:s of currently transacted coffees wi th pricc deference with previous closing price in 

brackets, Wh il e Inea l coffees are traded in the morni ng session, expo n coffees are traded in the 

afternoon SC:-;S i ll il T he beginning of tradin g in the morning and alkrnoun sess ion is declared with 

2 1 ECX is electronicall y connected and worki ng wi th sevcn settlement banks namely: Commercial Bank of Eth iopia 
(CBE), Dashen Bank S.C. Awash International Bank S.C, United Bank S.c. NIB Inl (.: rnat iona l Bank S.c. , Wcgagen 
Bank S. c. and Han k or Abyss inia S.c. 
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a rin gin g ora hanged bell and other trad ing wi thin these sess ions arc SCP,lr<HCd with a rin gin g ofa 

desk-bell. In the tradin g fl oor, the trading process takes the fo ll owing steps: 

• Exc hange sta ffs make announcement to brokers of thc two sides with a specific coffee 

cat egory in sam e warehouse to enter the octagonal trad ing floor (s urveillance persons also 

cnter trading noor and there is also a surveill ance ca mera to recurd the trad ing). 

• Following th e ringing of the bell , buyers shout out the coffee gracie, thc price and the 

quanti ty it want s (e.g to buy 5 lots of grade I of Harar A co lTee at a pri ce of 700, th e 

buycr shouts out "Harar A I at seven hundered 5 lots" ) making his pa lm inward roward 

his fa~e 

• I (' a sell cr agreed with the bid, he/she shouts out the same quote showing one hand with , 

the p<l 11l1 facing outward and if helshe does not get wha t Il \\'allt~ the seller shouts alit its 

ow n difICrent offcr (whcncver offers/bids arc madc it has to bc pronounced loud ly) 

• When offe rs and biels are meet, the two tradcrs shake hands anel they record th eir contract 

all 01 del' r Ickcl S 

• The I.' '(c ilange staff make a vo ice announcement to traders when une mi nutc is left to end 

thc trading and ring the desk-bell when the time is up 

Tak ing min utes, the exc hange back office va lidates and reconciles their con tract after checkin g 

the ex istence and va lidity of the Warehouse Receipt and the ava ilabil it y of the fund in the buyers 

account. The cl earing and settlement department make a cash transfer and com\TIociity ownership 

transfer among members. 
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Thou g.h the pri c .. :, 0 11 the trad ing noor arc discovered using all OpCIl-outcry, they are regulated to 

nucruatl' with in certa in price l imits.22 The exchange, un less in exceptiona l ci rcu mstances, make a 

ce rtain pc rc\.: ntagc pri ce nuctualion limit thai relay on pr~v iou s da y ~lu~il1g pri ces Cor each 

contract. T he a\ 'era ge of all prices traded during the clos ing period (the one minute period prior 

to the closing of the trading session) is the closing price of the day. The exchange has also put a 

Dail y Position Limit- a limit on the maximum amount of contracts [I member can buy or sell , 

during a trading scss ion.23 

The Exchange is currently trad ing five com modities: Coffee, Sesame, Hari cot Beans, Maize and 

\\ Ill.' d\. rhuugh II la lel) JOIned Ihe Exchange. the si ratcgic importance or coffee to the economy 

is ('\'idcnt ly rc lkcted in the Exchange's trading sess ions and the \u lulllc of the transaction. 

Coffee highl y dominates the transaction in the exchange that it is trad cd on daily basis. Broad ly 

speakin g, the Exchange offers s ix types of coffee contracts, two types of hari cot beans contracts 

and one type or contract of each of the remain ing cOlllmod ities. The over-whelming domi nance 

of coffee just ifi es the selection of thi s thes is to study its trading dfi clency to, represent ECX's 

market efficiency. 

Market Data 

cCX uses th~ Illlght of modern informati on and communication tec hn ologies to crea te access to 

market informa tion to all its actors including the genera l publ ic. The Exchange uses rural based 

Ma rket Informat ion Tickers, mobile phone Short Messaging Service (S MS). Interactive Vo ice 

2~ These limits .;an hel p traders to know how the market is doing and it may also prOicct uninformcd traders from 
exploitalion. It is. however important to nOle thaI these limits can be rclaxed in except ional cases. 
:.~ Such n.:slrictlull call protect the market from a monopoly threat and creates the chanc..: for mcmbers 10 partIcipate 

in th e trade. 
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Response ( IVR) service, Mass media (TV, Radio, Newspaper) and Websi te to di ssemina te 

market information. Market information on commodity pnces III differen t markets and 

commodity offer to sel l and bids to bu y, and others arc co llected. processed, updated and 

di sseminat ed to market actors. Price inrOrlll<lti oll on El ectronic Ti ckers is updated in less than 4 seconds 

and market information through mass media is disseminated on daily b<lsis. 

Risk Ma nagem ent 

Despite the reducti on in ri sk involved in it s operation due to the us\..' of spot exchange than a 

fut ures exchange. ECX goes beyond risk avoidance to identifying and managing an acceptable 

leve l of ri sk. T he exchange, within its domain , manages different types of risks like: operat iona l 

risk, credit risks. li quidity ri sks, and reputation and image risks. in order to maintain integrity of 

the price di scov~ry process and to safeguard the quality of the markel ) the exchange has a ma rkel 

surveillancc lC[lm that detects and prevents market manipulat ion practices, insidcr trading and 

misstatcmcnt s (ra Ise informati on to mislead the pu blic). 

Co mpli a nce 

The fo rmu lat ion and enforcement of the Ru les of the Exchange and ot her laws that affect the 

Ex change's operation are mandated to the Compliance Di vision. To lhi s end , the division has 

four units with spec ific respons ibi li ties: the Rules and Regulations Unit, the Compliance 

Monitoring ane! lnvestigati on Unit, Disc ipline and Enforcement Unit and the Arbitration 

Tribuna l. 
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2.3.2.-1 Coff'ee T rading at ECX" 

ECX offers 1110r(' than 250 coffee contracts in the broadly defined washed and utnvashed coffee 

catego ry. T ill' ba~ic distinction between the two categories ari ses in th(:i r pr~paration. If coffce is 

prepared Llsi llg \\'c t process i llg it beco mes a washed cortee and when It is prepared lIsing dry 

processin g it is labeled in the Exchange as unwashed coffee. Under each category three types of 

coftce are traded: spec ial ty, ex port (commerc ial) and local (domestic ) co ffee . Spec ialt y coffee 

refers to the hi gh quality coffee traded in the Exchange. Spec ialty coffee is introduced to the 

Exchange in Dece mber 2009. Coffee types that get grade I to grade 3 in the prelimina ry 

assessment arc se lected to undergo specialty assessment. In practical terms, unwashed and 

washed coffee types that gel grade I and 2 arC e ffect ive ly included in the new arrangement as 

specia lt y co rice On thl' ot her hand. ullwCl sheci and washed corree typc:o..; thCl\ have vcry in fe rior 

quality are traded under the loca l (domestic) coffee type. The exchan ge makes a dai ly trading of 

the spec ialty and commercial coffee (Monday-Friday except pub lic holidays); and local coffee is 

traded three day~ pCI' week. 

The Exchange kept limits on important P3lts of the trad ing system in orelel) to safeguard the 

smooth fu nct ioning of the system. There are lim its on the price fluctua tion and on the maximum 

amount of a member can transact. Ex piration dates are al so in pl ace on th(: v.rarehouse receipt and 

on the del ive ry period. Based on the previous trad ing session closin g pri ces, coffee pri ces are 

<lllO\\..:d III 1l, 1 ~ IlI,Ll \,: a ~(} ~l rallge UIlIeSS the F\clwngc sets a I1C\\' r ang\.' 1<; Thl' maximum amount 

of a member inlllsaet (what is ca ll ed in the Exchange as Dail y Pos iti on Limit) is set in terms of 

~~ The dlSCLISSllHl lIllkr tlll~ section IS taken from ECX Cofree ContrlH.:ts available ill , 

~.' A 1111111 on th..: \\ ,lrehuusl: SCI'\ ICC encourages more tradlllg on tht: exchallgc and dhl'(luragl!S hoarding. Moreover, 
due to IlIllItallOlls In the storage infi'astructure the co unt ry has. such a limit Illay cllllwldcn an t:rICClivc use of this 
scared r(;:SOllrc("' , 
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lot size. 26 [n a single day, a member can transact 200 lots for himse lf or for a singlc client ; or 

1000 lots co llectively fo r himself and his cli ents . In the Exchange, the \\ are house receipt issued 

to cu stomer to trade in the Exchange fl oor has an expira tion date. Beyond the 130 days limit that 

the warehou se store the good at a priee 0.16 birr per bag per da y, tile exchan ge pena li ze the 

customer 3.5% of the current va lue of the stored good per day. If a bu ye r fails to collect the 

commodity w ilhin the 10 days delivery period, the buyer is pena lized to pay 1% of the 

I ra n ~, I t:tlon \ , ti ll \.' 0 11 dally bases. 

Apart from the membership registrat ion fee, other service fees and pena lty charges serve as a 

so urce of revenue 1'0 1' the exchange. Members in the exchange are expected to pay 0.2% of the 

tran saction \'(l llll,.:: as an exchange transaction fee. As a hand ling and product ce rtifi cation fcc, , 

sellers in a cuffee trad ing pay 2.70 birr per bag and 2. 10 per bag is pa id by the buyer. Handling 

fees are paid for services like sampl ing, grading, weighting, loading an d un loading given by the 

Exchange. 

26 A sl<lnd:ud lUI ::> 1/(' in the l'xchangc re fers 10 JObags (nel weigh! or 60 kg ) fo r \\ ash ~'d ( llfr('c or 30b,Igs (11('! weigh! 
orS5 kg) for ullwashl'd corree. 
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CHAPTER THREE 

Rc\'ic\\ of th e Litera ture 

In a broader ~CI1"l', attainment of efficiency and equity arc the main ob.i~rlivcs of micro economic 

polic y (Maddal" & Miller. 1989). Among the many poss ible goa" of a policy, these two 

objectives have almost entirely captured the attention of econo mi c theor ists (H irshl eifer. 1980). 

Thus, the continu ing debate in measuring the efficiency of a po li cy and the ongoing , 

developments in the theory of efficiency came as no surpri se. Based on existing theories, there 

arc vo luminolls clllpi rical in vestigations made across the different perspectives of effic iency. 

3.1 Theoretical Literature 

3. L I The Concept of Efficiency 

Forwarding a single definit ion of efficiency is not a simple task. The eonccpt of efficiency has 

been used in di fferent perspectives. It has been used from consumers' perspective, producers ' 

perspecti ve, market perspective and economic perspect ive. (Mas-Colcil et'al , 1990) stated that 

the issue or eni ciency captu red a great deal of the focus of welf,n e economics. Thi s can 

general ly indicate what is meant by efficiency when it is used in either of the perspecti ves. It can 

also be deducted that effici ency has something to do with welfare enhan ce menl. 

Thc usc of cfli cicncy in consumers' and produccrs' perspective re fcrs to max imization of 

consumer and producer surp luses as a measure of we lfare gain by the [wo economic agents 
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respect lvl!ly. Unrcgu la tcd competit ive markets, exccpt in the presence of cxternalities and market 

fa ilu re, always end up with such welfa re enhancing cffi cicnt oLitcomcs. Vv'hen consu mers' and 

produccrs' weli" rc are aggregatcd, it givcs us economic efficicncy (P indyck & Rubinfeld, 1995) . , 
In term5 of allocation of rcsources, an effi cicn t outcomc impli e:" Pa reto cfficiency. The 

discussions in Illost mic roeconomi cs thcory books lend to measure effic iency in terms of the 

outco me tha n all thc process . Thi s attr ibutes seem to de li ver a mi slcadill g conception of ma rket 

effi cicncy in economi c literatures like by (Preston & Colli ns, 1966)". As the focu s of this paper 

i~ market cf!ic icllcy wc will be cngagcdmorc on it than the other pcrSpCCll\CS orcniciency. 

3.1.2 Defin in g !Vlarke! E ffici ency 

It is ciinicult to get n __ inglc definition of market erticiency that may hold fo r a ll ma rkets. Evcn 

withi n the samc ma rket, different authors use different defini tions. Ratchford et' al ( 1996, p. 168) 

fo rwarded a con cise de fini tion of markct effi ciency that they have deductcd from the studies they 

reviewed. They defi ned it in terms of thc "actual or pOlential IO.')·ses In individual consumers, 

lrhich reslllts .fi"U /II illlflcrjeC/ inji.J1"J11(11iol1 (lbolll ullerno/;w!s: tin iJldjic iel11 111arkel is une in 

which slfch lusses are or can be large." Th is definit ion seems to focus 011 the end result s than thc 

process ill the markct. Preston & Coll ins ( 1966, p. 155) on the other hand forwa rded a defin ition 

that emph asizes the process in the market than thc end resu lts (l S "Ille jhcilily Clnd elf"eC/;veness 

lI 'ilh u'IIicll Ihe pUlel1l;al exchanges are accomplished'. As thc authors themselves adm it, thei r 

defin ition is di \'o rced ii'Dln thc specifi c characteri stics or the quality and volume of goods and 

services being traded and the trad ing pri ces used in the exchange process. Though the discuss ion 

~~ Pn::-llIll & Coll lih (1960. p. IS)) has cqu<lt!.!d cfficiency of:t Illarkcl in CL'Onnlllil li!l"ratU!"e wil h the "!IIarkel 

Oll f("(J/I/('.\ ,';!.{'I1I"1"Ol l'clln !,(,ljeU l·OIll/Nlilio/l·· . This comparison. ho\\c\"l;r, ncglecl Illl.: \as! Ji!CralUr!.!s 011 markcl 
dlicJCIIC) thai loctl"'l' un th..: proct.:s:-. like pricc formation Ihm1 Ih!.! OllICUJl1!.!S . 
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in this old work was intcresting and informati ve, thcy secm to overlook the pri cc formation 

process that most studi es in commodity and financial markets c.xtcns i\ L'I~ app ly in the ir study of 

mark ct dTicicncy. 

The most widel) uscd dcfin ition of an crtic icnt markct was given hy Fama ( 1970, p.383) in 

whi ch he SL,llCd lhat "~ lIIarket il1 which prices always 'Jidly reflecl " ovailable il~/ormalion is 

called "elficiem "". Some authors, among othcrs, like Kamin sky &Kulll,lr (J 996) and Washburn , 

& Binkley (1990) prefer to ca ll such cfficiency as "informational efficiency". The use of 

effi ciency in th is sense is quite different from its lise in the noti on or Pareto effi ciency (Ross, 

1987. cited in Kaminsky & Kumar, 1996) and efficiency of a market in the informational sense 

does not guaran tCc Pareto eftic ient allocation of resources (Lundhol m, I 9Y I ). 

Besides inl"nrmatiolla l cfli cicll cy, Blake (1 990 , p243) introduced operational effi ciency and 

allocati\'c eniciL'ncy to cha racteri ze a perfectly effici ent market. II I a compet itive economy 

markets are sa id to be allocatively efficient if they "allocate scarce resources betlVeen competing 

ends in a way thot leads 10 Ihe scarce resources being used mosl productively" and operational 

efficiency is sai d to ex ist "when the transaction costs a/operating il1 (he market (namely, Ihe 

markel-maker 's spread and the broker's commission) are determined compefil;ve/y" . For Blake. 

it is when these three types ofcfficiency are fitlfi ll ed we say that thc market is perfectly effic ient" 

market. The author attributes the Fama's definition of an effi cient market to represent what is 

known in literat ures as the "Eflicient Market Hypothesis". 
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Eugene F<l m<l himsclf admitted that his definitiollal statement needs to .;;peeiry in more detai l the 

process of pricl' format ion in order to make the too general definitional statements a testab le 

model. Beaver ( 1981, 1'23) belittled the difficulty to make the defin itiona l statement a testab le 

model as "0 pen'(lsivC! phenomenon not unique to the e/Jicient market lit erature", Beaver argued 

that th~ 1~ I Lt tikI! ~ Illplrlcal 111\ ' ~s [igatioll s pLxedeci the dcvcloJ1Il1 ~Jl t of theori es of market 

efficiency "II/ake the \\'ide()' cited dejinitiol1s of markel e/licienc), cOJ1cepllwl(1' ;'1complete and 

dejicieJlI in £I j ll l1c/ollleJlfal sense" (p2 3), The efficiellt market fram~ \\ urk is al so criticized far 

inconsistency with some fo recasting techniques usuall y used in economics and the validity of the 

hypothesis, titu s, can onl y stand on the cost of the effectiveness of these techn iques (La ffe r & 

Ranson, 197:\), In addnionto this, after recognizing Fama's work 10 be inlluential Malkiel (2003) 

documcnted a challenge to the hypothesis from economist whu strl.!ss behavioral and 

psychological cl ements especiall y in the capital market. Answering all these critics induces the 

need to discu ss the concept of market efficiency from its grass root28
, 

3,1,3 Development in Market Effici ency Theories 

In the areas of market effi ciency, empirica l works had preceded the dc\ clopmelll in the theory 

side (Failla, 1970), The foundation of market effi ciency concept is attributed 10 Baehelier (1900) 

\vho had tirst recognized the informat iona l efficiency of a lllarket in li i:-. statement artcr a close 

observation of commoci ity prices seri es saying "past, present and even discollnlecl future events 

ore 1'E;j1ecled ill lIlartie! price, bill o/fen show no appareJ1l re lation /() jJ rice changes" (cited in 

Dimson & Mussav ian, 1998, p91-92). The same randomness in prices was also observed on US , 

2~ The explanat ion' r~'garclin g empirical setback s in market cfTicicncy hypothesis arc cl i"cllssed in empirical revi ew of 
tillS paper. 
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stock priccs and ot her cconoml C timc seri cs by Working ( 1934) and Cowles & Joncs ( 1937) both 

cited in Ibid) . 

Economists be illg 1 ~Il' cd with accumulated strong empirical ev idence, Celt compe ll ed to give some 

rationa li zat ion. Their attempt resu lted in the theory of cfr-icicnt markets explained in terms of 

random walks29 (Fa ma , 1970). Malkiel (2003) nicely forwarded the rn tiona le behind the link 

between the effic iency of a market and the randomness of prices. Ma lkiel argued that in a 

sinlation where a market fu ll y and immediately reflects ex isting in formation, the prices will 

become unpredic table and random since news (information) by definition is unpredictabl e. 

Tomorrow's price thus only reflects tomorrow's news and forecasti ng based on past in fo rmation 

becomes a fu til e task. After a rcv ic\A/ of large su m of existing work s in market efficiency, Fama 

(19 70) del incs '''' emeient market to be a market that fu ll y refl ects availab le information . 

Eugene Fam3 has dist ingu ished between th ree versions of eflieient market hypothesis (EM H): 

the wea k, scm i ~ s trong and stron g effi cient market hypothes is , with their distin ction based on their 

defin ition of the in rormation set. 

:'1 Thl~ lOllu'pt of " r,1I1dol1l \\'(l lk" is thoro ug hly discussed in the next sectio ll s 
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3.1.3. 1 T he T hree For ms of Effici ent Ma rket Hypothesis 

Ti, e Weak For/ll oj EMH 

The weak form of EM H defi nes its inrormat ion set to be its own historical prices (returns)30. In a 

ma rket where past price information is perfectly and fu lly re fl ected on today's price, this 

hypothes is ru les out the poss ibil ity of eam ing a cons istent excesses retu rn us ing thi s histo ri cal 

data to predict fut ure behavior of the securi ty (co mmodi ty) price (Pilbcam. 2005). It effecti vely 

deva lues the effort of chart ists and techn ical analysts by producing an average zero pro fi t fro m 

their forecasts". In tes ting for the existence of the weak fo rm of EtvlH, the fi lter-rule test and 

other stat ist ica l tests lhat range from the simple runs test to complex statis tical tes ts arc widely 

used. Though nllbl stlld i l,;~ found strong L:\ idcncl,; Co r the existence or \\cak- lorm or EM H, there 

have also been few predi ctable patterns observed in some data sets; what they are often ca lled 

anomali es related to the day-of- the week effect, the January effect and the winner-loser prob lem 

(Ibid) . 32 

Th e Semi-strollg Form of EMH 

The semi -strong fo rm expands the in fo rmation set with the in clus ion of other pub licl y availab le 

ma rk et informal;nll. The semi-strong form of EM H hypothesizes that in an effi cient market not 

onl y past price history are refl ected but also all pub licly availabl e information are impounded in 

the current pri ce. Ln Cl securi ty market context, FamCl (1970) includes announcements of annual 

341 Th..: relationship between prices and returns is discussed in the next section 
31 Both make thc ir living by making pro fit able forecasts of future behavior of security prices. While chart ists use 
"reccnt cl1,1I1s of the securi ty's prices" the technical ana lys ts lise "statistical approach to analyzing thc data-sct" 
(Pilbellm, 2005. p251) 
.n Tile (it'liniti01l and the USl' of the tilter-ru le and othcr statist ical tests arc disclissed in the empirical review of this 
Ihl'!> IS. 
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ea rnings. stock :-. plits, etc as publicly available market information. Pilbcalll (2005) further added 

news or tak co\·cr. chan ges ill dividend policy and newspaper columns as publicly available 

information. Genera ll y, information that is made available to the public that may include 

economic forecasts. industry report and company announcement or report arc includ ed in 

defini ng the information set impounded in the semi -strong fo rm of EMH (Ibid). Pilbeam stated 

that lllvCStll1(:l1t ana lysts LIse different types of methods that ranges from si mple models to 

complex econometri c models to detect undervalued secu ri ties and make benefit of them. Like the 

weak form of EM H, the semi-strong form nevertheless witnessed anomali es that arc often 

mentioned in li teratures as: the size effect, the price earning effect , the earn ings announcement , 
effect, ete (lhid). 

Til e S t/'OlIg Form o/EMf! 

The strong rll nn of EMH stipu lates that markct prices not onl y quick ly incorporate their pri ce 

history and other publi cly available information bu t they also swiftl y adjust to private (insider) 

inlormmi on33
. This rOl'm of EM H has a strong implicati on that evell those with a pri\ ileged 

pri va te information, li ke directors, cannot make a cons istent excess profit by using the inside 

informati on to make future trading (P ilbeam, 2005). Desp ite the use of' indi rect ~pproaehes to tes t 

the ex istence ai' the strong-fo rm of EMH, Pil beam attributes th c diffi cu lty in testing thi s form of 

EMH 10 the lack of appropriate proxy fo r insider information . As we wil l be di scLlss ing in the 

empi ri ca l lit erature. there is nearly no srrong establi shed evidence for the ex istence of the strong 

fo rm of EMH . 

11 Insider IIll'UlllIal lvn i~ pl~~~ ur inrUrinaliull Ihal Ih~ lradcr In Ih~ ': ,\l:hdllg~ h.l~ d monupuly un it dntl Ihl: 
inlormation is onl~ known to him. 

42 



Th~ E~III ill shurt illlpli-.:s that no market actor can outsmart the market and collect an abnormal 

profi t by possession of information; since the market has already adju sted to the ne\v information 

before the actOr exp loi ts it. 

In an a1lempt to give the EM H a theoretical base, Fama ( 1970) has built on existing works on 

Expected return or "fa ir game" model s. The author's discuss ion is prcsL' ntcd below: 

3. 1.3.2 The Ex pected Return or "Fair Ga me" Models" 

As disclissed emlier. the definitional statement lacks empirical testabilit y due to the too general 

wordings L1sed to portray an efficient market. In an attempt to make a testable model and exp lain 

what is meant to "ti.tlly reOect" avai lab le info rmation on market prices, there is a need to spec ify 

the pri ce formation process. The first att~mp( to usc the expected return or "F~ ir Game" models 

in market efficiency theory lVas ri gorously studied by Mandelbrot (1%6) and Samuelson (1965) 

both cited in Fama. 1970). Such theories 1V0uid posit that condit iona l on some relevant 

information set. the equ ilibrium ex pected renml is a funct ion of its "ri sk" . And different theories 

would then differ primaril y on how "risk" is defined. 

All ex pected relum theories can symbolica lly be expressed as: 

(3.1 ) 

34 All the ~qllation~ and their descriptions disclissed in this section arc almost dircctl ) takcn from (Fama, 1970, 
pp384-387) 
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E is th e ex pected va lue operator; Pjt is the pri ce of j commodity or stock at limel t; pj.t+l is its pri ce 

at t+ [: rl.H is thc one-period percenta ge of retllJl1 (PJ.I+l - PJI)/PJI : <f), is a genera l symbol for 

whalcve r SCI or information is assumed 10 be "fu ll y rcfl ccted" in til l' price al l: an d thc til dcs 

indi cal e that Pj .. _1 and rJ.I+1 arc random variab les . The model SlIl11lll(1l'1 zcd by (3. J) as the "fa ir 

game" model. arc impli cat ions of the assumptions that: 

I . Tile condit ions of markel equilibriLllll can be stated In lerms of' ex pected return s, and 

II. The inforlllati on (1)1 is ful ly utilized by the market in formin g eq uilibrium cxpccled 

returns and thus current prices 

These two assllmpt ions have a major empirical implication i.e. they rule out the possibility of 

trading system that have expected returns in excess of equilibriulll expected returns. To put it 

notationally: 

LeI x,.,. , ~ Pj.'.' - E(pj.l+ti<I),) 

then. E(x,t. 11<I) t) = 0 

(32) 

(3.3) 

The equat ions imp ly that the sequcnce of {XJI} is a "fa ir game" with rcspcct to the information 

sequence {<Il, f. Eq ui va lent ly putting it in terms orthe return: 

Lct: Zj ,t+l (3.4) 

Then. E(zj.t+1 ) o (3 .5) 

The sequence {7jq is also a "fair ga me" with respect to the in fo rmation sC'q uence ( (') I ~' 

X1.H is excess marke t value of a security (commodity) j at time 1+ I: il is the difference between 

(he ob~en cd pn ..: .... ' and the expected valuc of th e pricc that was projected at 1 on the basis of the 
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information Ii> 1. Similarly, ZI.I+l is thc rcturn at t+ ! in cxecss oCt he equ ilibrium rcturn projccted at 

t. 

There Jrc twu t-.pcci al cascs of thc "rai l' gamc model" namcly thc slIblllan ingalc and the random 

wa lk models. 

Tile Submal'lillga/e J\llode/ 

Supposc we <lSSlIme in cquation (3.1) that fo r all t and (I>t 

(3.6) 

This is a statcment that the price sequence {p,,} fo r security (commodity) j fo llows a 

submartingale with respect to the information sequence {<I',} . But on the other hand as Blake 

(1990) no ted iJ' the expected future price level is less than its current price we will have a 

supermaningaie proccss3S
. I f equation (3.6) holds as equality. then the pricc sequcnce 1"01l 0\I./s a 

martin ga le shown below: 

(3.6') 

Samuelson (1965) cited in Xin & Chen (2006) proposes the usc 01" martingale process in 

exp laining an cflic ient fUlli res markel. In stich an effi cient market, Samuclson, argued that the 

futures pri ce determined today is the unbiased estimator of the expected future spot price. 

]5 A model is said 10 follow a submartingale process if the future expected price of a security (commodit y), given the 
information Sci, is greater than its current (t) price; and the exact reverse of a slIblllarlingale process is a 
slIpcnnartillgak prorcss. Both models (p rocesses) show an incorrect prediction (by thl.! markai) of the price that a 
spcci fic (eo lllllllldi lyl will have in the future and they indicatc incm(il.!n() ill lh..: Ill .. Lrk":L 
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The Random ", 'al/( !\1ode/ 

In an efficient market model the statement that current price "full y refl ects" ava ilable information 

is assumed to jmply that success ive price changes (successive one-peri od renlrlls) are 

independent and arc id enti call y distributed. These t\lVO premises lOgClhl'l" constitute the random 

wa lk mode l. Formally, the model says: 

(3.7) 

EquCllion (3 .7 ) slates thm the cond itional and margina l probability distr ibul ion:-. of an independent 

random variable are identica l. Moreover, the density funct ion f must be the same for all 1. Th is 

ex press ion says much more than the general expected return model sU lllmarized by equation 

(3.1). rf fo r example we rest ri ct equation (3. 1) by assu ming that the expected return on security 

(commodity) j i:-- constant over time, then as Fam3 ( 1970) put it we have 

(3.8) 

It il11pli~s ill equdt ioll (3.1) that, the Illean or the di stri but ion oC r1.1+1 is independent of the 

informat ion ~I\'ai labl e at t, (1)1, whereas in the random wa lk model of (3.7) It al so imp lies that the 

cmire distrihllti on is independent of <Il,. Another distinction between the "fair game" model and 

the random walk model is that the " fai r ga me" model only says that the conditions of market 

equi libri um call bl.: staled in terms of ex pected returns \\l ith littk deta il .... of the stochasti c process 

generat ing remrns co mpared to the random wa lk lllodel.36 

36 Thl' rando111 wall, i..; "IK'ci;d ca"c ora 111aningalc process (Wilson & Marashdch .. 20()7. Lo & fvlacKinJay, 1988). 
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Finally, Fa111a described the suffi cien t conditions that fac il itate the perfect adj ustment of the 

prices to changes in inlormatioll i.e. an effic ient market prevai ls in a market where: 

I. There ,II\~ no transaction costs in trading securities 

11. All avai lab le information is costless ly ava ilable to allmarkel partic ipants, and 

111. All participants agree on the implications of current information fo r the current price and 

distribution of futu re prices of each securi ty 

3.1.4 T he Ra ndom Walk Model alld Market Effi ciency 

The EMH is close ly associated with random walk model (Malkiei , 2003). Accumulatcd evidence 

on secu rit y and co mmodity pri ces entail their characterizat ion by a random wal k model. 

l~conolllists then :-;t ri,"C to offer rationa lization fo r thc empirica l cv idcnces which then resulted in 

the eftieiellt market hypothesis described in terms of random walks (Fama. 1970). 

After examin in g 22 UK com mod ity and stock price seri es, Kenda ll ( 1953 ci'ted in Dimson & 

Mussavian, 199~) conc luded that "in series ~lprices which are observed 01 fai"~F close inlervals 

Ihe raile/om changes .li·OJII one lerm 10 Ihe nexl are so large as 10 S\\"£Il1ljJ un)" syslemalic ejlecl 

which may hI! presenl. The dOlO behave all110sl like lvandering series." Though inconsistent with 

economists ,·iew. Kenda ll also found out that the pri ce changes have nca r-zero serial correlat ion. 

The empiric,, 1 re:-.u lt s then ca me to be labeled as the "random walk mod".']" or the "random walk 

theory". In a random wa lk process prices have no mcmory of the ir P Cl SI behavior and "the \ray 

they heh(llied in Ihe past is no' use/it! in divining how itlllill behave in ,h(!jifllfre" (Malkiel, 2003 , 

p.6). 
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Samuclson (1965 cited in Dimson & Mussavian. 1998, p93) rorwardcd an cquivoca l statement 

creat ing the li nk between pri ce formati on in compet iti ve markets , which a l~c assumed to be 

effi ciclll by econom ists, and the market efiiciency in commodit y and sec urit y markets through 

the random \\'alk theory. Sa muelson stated that "in compelilive markel.\ IIJere is a buyer jor eve,y 

seller. If one could be sure Ihal a price would r ise, ;1 would have a/readr risen .. arguments like 

Ihi.\ are IfSf!t/ If) deduce Ihal compelilil'e prices musl display price changes,., Ihal pel/arm a 

randum \\'(11/1 \Villi no prediclahle bias." 

3.1.5 Futures vis-a-v is Spot Ma rkets 

Futures cont ra ct is one of the key products in the market for derivati ve products. They are called 

derivates because they arc derived from other products (Va ldez. 2007). Futures contract in a 

financial market re fers to "an agreemenl between Iwo counlerparli e.\ 10 exchange a spec{fied 

amol1l11 ol a .fillancial secllrily (bond. bill. currency or slack) 01 a .fixed jillure dale al a 

predelermiJ1cd p rice" (Pil beam, 2005, p.334). Futures contract in a commodity market can be 

defin ed as "0 COIIJl11ifmelll fo Imy or sell a given quonti(l' (~r OJI IInder l."ing l )r()dllCI hy a given 

dale in Ihe Iii/lire al {( price agreed no\V" (Valdez. 2007). Pilbeam (2005) noted that futu res 

contracts have proved to be popula r in both financ ial and commodity markets. 

Inl1lak ing futu res contracts . the con tract specifica ll y detail s the type, the amou nt and the delivery 

date of the gooel. In an exchange based futures contract) when two countcrpart ies agreed to make 

a futures COlll raCl after their wants are mate in an open-outcry system or llsing computer screen 

technology, the c(:l1t ral clearing hOLlse of the exchange takes the respuns ibilit y to guarantee the 
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CUIlllaCI. DUI !Ilg !lIC ~Ull tracl period , i f dther of the cOlllllcrpank::, f~111 Iv fu ll fi lilhei r obligations 

under the contract and make defa ult; credit ri sk arises. As the exchan ge has the responsibility to 

gunra ntee the cont ract. it sol ely assumes the credit ri sk. In order to decrease its exposurc to cred it 

ri sk, the clearing hOllse obli ges the two panics to make an initial depos it known as "in itia! 

marg in". If the movcmcnt in market pri ces are to create loser and ga iners in the contract, the 

clearin g hou:-;c then requ ire the losing party 10 make further deposit. known as "variation 

margin", to compensate fo r the loses associated with the contract. If the los ing trader fai ls to 

make a sellk:Jlh.:m of the margin, the exchange will make all uffsctting cont r(:l l,.": l in order to 

minimize its risk exposure (Ibid). 37 

A see min gly similar but a fu ndamentall y different concept rel ated to futures contract is forward 

contract. Among others, the basic difference between the two contracts is that fo rward contracts 

arc made by traclcrs who V,I3nt the physical delivery of the cOIllJrlodi ty. Futures contract on the 

other hand arc olkn completed by an oppos ite cont ract and the settl ement is made on cash than 

phys ical reccl pt Dr the commod it y. Speculato rs an d hedgers widely usc f'ulun:s conlracts (Valdez, 

2007)38 

Speculators. hedgers and arbi trageurs are the three types of pro fessio nal users of deri vati ve 

products. Specul ators are less interested in current level of pri ces and always try to make profit 

by pred ict ing wh ere the market prices are to move next (Blake, 1990). The hedgers on the other 

r When either !'<lrl:- lha11l1ad..: cuntract 011 a transaction in the exchange defaults. the I:xl·hangc se lls the contract to anOlhl'l" \Olunh.'..:r lr.l~k r. Sw.:h cont ract IS known as an orfsc!ling conlract. 
.l l( Sec Pilbl.'ill1l (200:') lor a cklai l distinction be tween the Iwo con1racls. 
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hand usc the ll1:lrkct 10 offset risk. Hedgers lock-on the contract th ey mJde with one party with 

another contrJe! wilh th e thi rd party in order to avoid ri sks they cu rren tly r~l ce or expected to face 

in tilL' future Speculalors arc thus ri sk lO\'ing whik hedgers arc often nsk i:I\ (":I":-.c indi viduals. 

Users who ex pl oit pri ce anomali es in different markets for the same commodity and make a 

profitabl e trade "re called arbitrageurs (Ibid). Arbitrage can be of two types: arbitrage across time 

and :Irhitr:lg ... ' al 'l)S, spacC'. The ea rning ora bcnefit by Iran-;poning a cOlllmodifY to other market 

10 which the prices arc higher is arbitrage acro ss space and the co ll ection of the benefit by storing 

the commodity until the prices get right is an arbitrage across time Gabre-madhin & Goggin 

(2005). Literatures on deri vat ive market often explain arbitrage in terms of the former definit ion. 

In spot (cash) t1l ~lr k c l. ho\\c\'cl". both Iypes of arbitrage ean be rea::.o n 'lb l ~ L1sed to make profit. A 

spot mark et o1Te rs fI spot contract. sex (2008) defi nes spot cont ract in its contex t as an 

"exchange Iraded con/raclfor paymenl on 'he same day and physical delivel:I ' within a maximum 

of 10 working dlll'sji"ol11 Ihe dale qj"lrGnsaclion". Exchange based spOimarkets also use an open­

outcry system or a computer screen to match trader's wants. The price of a commodity that 

pre\ at!:-. III :-.pot Illdrk L:{ that sc rves as the price of the cO lllmodity toda y 1:-. a spot price. Thought 

the price discovery system ma y take a similar approach, the futures price is the price that trade rs 

agree on toda y to make a transaction somet ime in the future i.e. on the cont ract maturity day. 

3.2 Empir ica l Review 

Empiri ca l invcs tiga ti on of the EM H con tlll UCS 10 give une ven resu lt :-.. ThL: lack of conclusive 

ev idence attribut ed to, among other, the non uniform samples used , the difference in time periods 

of the study and the difference in the econometric techniques appli ed (Kaminsky & Kumar, 
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1990). In thei r rev iew of theoretical and empiri ca l works. Fama (1970) and Dimson & Mussavian 

(11)1):-\), ,:lIlll, Ill ; lId 1 I Ill.: \\('ak <I nc! thL' suni·stroJlg \'crsivils or the J:i\JI I are in !~ Iirl y strong 

conformi ty with empiri cal results and there arc no intluclll iai c\ idcnccs against these 

hypothesizes; the strong form of the hypothesis however confronted empir ical setbacks. The 

stron g form of the EMH ra ther serves as a bench marking in dilTLTcnliating the level of 

informal iull lhat l its cmpiricalt cstabi lit y (Failla. 199 1). Despi te anornallc :-, demonstrated by some 

stud y results agai nst market effi ciency, Jensen's belief is shared by ma ny econom ists. Jensen 

( 1978 c ited in Lo & MacKin lay, 1988) forcefu lly stressed that "there is no other proposition in 

economics \I'hich has more soNd emp irical evidence s upporl ing il Ihol1 the Efficient A4arkels 

Hypothesis". Th us, financial economists often try to expl ain the anomali es than to accept them as 

(:\' ](.k: nc~ agall1 ~t the hypothesis. 

3.2.1 Market Effieienc ), Tests 

John son et'al (1990. 1'65) summarized the concerns of the type of tests used in futures market 

illlo three 111<11 11 :1 rL'as: 

a) Tes ti ng random walk on futures pri ces 

b) Testing the effi c iency of fo recasting the spot price from its futures price, and 

c) Tes ti ng the poss ibilit y of generating profit us ing tradi ng rules 

The test I·or random \-valk hypothesis using different statistical tools is wi dely used in the cap ita l 

market than the commod ity ma rket. Solnik ( 1973) used the standard serial correlation test to 

study the behav ior of dai ly closing prices of common stocks taken from 8 of the maj or European 

stock llla rK et'i . \b rashd.:h and Shr~st ha (200X) studi ed the tHarket CniUl' IlCY or Emirates stock 
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market using unit roOl test of Augmented Dickey Fu ller (A DF) and Phili p- Perron (PP). The PP 

and the Kwi atkowski , Phill ips. Schmidt. and Shi n (K PSS) tests far unit root were al so employed 

by Mi shra clo al (2009) to I:xaminc the weak form ofma rkcl ctlic icll CY in the Indian stock mark et. 

Un it root test arc mostly parametric and they are thus val id onl y when the assumption of 

norma li ty of the data distribution is guaranteed; most finan cial time se ri es , however, violet the 

assumption of normality (X in & Chen. 2006). A plausibl e a lternat ive and wi dely used non-

parametri c tes t 1'01' random walk is the Lo-MacKin lay variance rati o test introduced by La and 

MacKin lay (1988). They fi rst introduced the test in their study of random walk in market 

effici ency or 1111..' New York Stock Excha nge. The same test was L1 sed by many stud ies including 

Lo-Mac!<inla y \'ariancc ra tio test is the multiple variance ratio test: Smith er 'al (2002) and Smith 

and Sm ith & Ryoo (2003) used it to test the weak form of market effic iency in 8 African stock 

ma rket and 5 emergi ng European stock ma rkets respective ly. 

The probl em with most of the tests for random wa lk (discussed above) is their inability in 

detecting non- linear dependencies in the time seri es, Us ing these non-linea r dependencies traders 

i hi S hi:ld been seen 111 

W Fill(;!' rule (lvlc(;i1an il:al Irading rule) is a "~ysle/JI Ihal concellfrale 011 individual securifies al/d liIaf deJille Ihe 
('olldilioll flllder II h ich Ihe illl 'eSlor lI'ould hold a given security, sell il shau, or simply hold ca\'" af allY lime I." 
(FaIlla, 1970, p386j, Failla gave an e,xamplc or a y% filter nile as "i/lhe price o/a seClIl'ily //loves lip af leasl y%, buy 
and hold Ihe Seelll'll,l' lIlIlil ils price //loves dowl1 {// least y%from a slibseqllem high. III which lime simliltalleolisly 
\'{'I! lind go shorl. The sho/'I POSiliol1 is moil1lained /llIfil fhe price rises af leasl y0{, ohm'e a I'IIhseq!lell/ /ow, alwhich 
lillie olle ('OI 'c'I'.1 111\' .\ /101'1 IW:Jllion and J)//)~, Mvve:J le:J:J them ), ':(1 /11 clthcr e/irecllUll are IgIlVI'I.:J. ""VbIJ, 1970, p,394-
395), Vnn Ilorn(; LX Pa rker (1967) llsed filter rule to test random walk in 30 industrial stocks traded in the New York 
Stock Exchange (NYSE), 
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the work of Leuthold (1 972), Leutho ld found a profi table trading ru le after the market was 

dec lared ro he weak fo rm effi cient usin g th e spectacular anal ys is. Most fi nan cial return series 

"Plll'ar nfl cll to look com pl etely random to spectral and ~t<l n cla rd li near tests: and 111m Ll sing other 

powerful techn iques may ullvei l more compl ex dependencies in the seri es "',Ihich will ul timately 

lead to the rctenation o f the exi stence of a random wa lk process (Brooks, 1996 cited in Lim et'al, 

200--1 J. I"-allla ( I ,r o, p ._~9 --J) has also n()(~d 1hal " ,\I/or(!{)l 'f'l', :ero C()\'UrimlCCS (lrc consistenf \\';Ih a 

jail' gaml! IIllldd. bill as no/ed earlier, there are other I)JJes a/nonlinear dependence thaI imply 

Ihe existence 0/ pro/itable Irading systems, Clnd yel do 110/ imply non::ero serial co variances", 

One of" stati sti ca ll y powerful test to study such complex dependenc ies is Brock-Dechert-

Seheinkman ( BIlS) test fo r random wa lk, Lim et'a l (2004) used the RDS test to snldy market 

efficiency in eight major As ian stock markets. Another alternati ve \\lay to test random walk in 

fi nanc irll ti lll l! s( rics is the detect ion or pred ictability patterns in trad ing days. A long this linc, 

Jarrett (2008) investigated market effi ciency of the th ird larges t exchange in Asia Paeifie- the 

Hong I<ong Exchan ges. Jarrell tested the predictability in ret urns making daily returns as a 

dependent \,{lrinhlc and using fi ve dummy variables to represent the five trading clays- Monday to 

Friday- as indel1L'ncient variabl es . 

Th e tes t for weak (o rm of market e ffi ciency in commodity mark et is rarely clone us ing the 

random vlal k theory. Mueh of the stud ies in comlllodi ty markets concentrate on tcsting the 

, , 
effi ciency of forecast ing the spot price from its funll'es price (applyin g the martinga le mode l), [n 

test ing lor rancilHll walk in commodity markets. among others, seri al correlation tcst, runs test, 

unit root tests, \'ari ance ratio, spectra l analys is, mechanical trad ing rules ( filter techniques) wcre 

used, St ill other, used the comb ination o f test on the same data set lik e Stevenson & Bear (1970) 

53 



in soybeans rl ll d corn prices and Leuthold (1972) in li ve cattlc fu ture market. 1n commodity 

futures mark.;! the concept of co integration was widely appl ied to test the relationship between 

fu tures prl ce:-- and spOt pri ces. The co integat ion concept is expanded to appl y what is known in 

literarure as the ·'unbiasedness hypothesis" and "th e BK hypothes is'· in studying commodity 

futu res market eniciency. The ARCH-M and GARCH-M models were al so used in commodity 

futllre~ mark ets 10 exp lain market efficiency. Unfortunately, the result s in both capital and 

commodity mark et arc as diverse as the methodology applied. The following sections makc a full 

review of representati ve empirica l works that employ the different methodological tools in 

studying market effi ciency in commodity markets. 

3.2.1.1 M a rke! Effi cie ncy in Commodity Ma rkets 

A lmost all organ ized com modit y markets make futures trading and they are often termed as 

commod ity futures market. Though thc concept of market ellieicncy is often attached to asset 

market It ha, Sdille app li cab ili ty in commodity futures market (Kami nsky & Kumar, 1990). In 
I 

studying the fu tures market efficiency, a random walk thcory was tcsted on clos ing pri ces 

(Stevenson & Bear, 1970 and Leuthold, 1972) and on futu res prices (Phukubje & Moholwa, 

2006). Moreover. the ex pccted return or the "[ai r game" hypothes is was used to study commodity 

futures market effici cncy by Kaminsky & Kumar (1990) and eointegration analysis and its 

extended ve rs ions were lI sed by Li er 'al (2004) and others. 
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The Te.'IIuJ" Row/olll H'a/" Hypothesis ill CommudifY Nlar"els 

Hoping to formulatc a more meaningfu l statemcnt about random wa lks in commodity futures 

market , Stevenson & Bear (1970) appl ied the seria l correlation test, runs test and tilter techniques 

covering the Jul y contracts in the peri od 1957-1968 to check the randomness of240 dail y clos ing 

pri ce difrerellces in co mll1od ity futures markcts. They took two orthe largest traded commoditi es 

(in terms of \'olulllc and total open interest) on the Chi cago Board ofTraclc namely Soybeans and 

Corn. The researchers used one day, two-days and five-days lag separately and found different 

re su lts. In the one-day and two-day lag a negative correlati on coe ffi cient , that was 1110re 

prevalent in soybeans than in corn, was observed. The rul e that daily trading prices arc based on 

pre\ iOlls da) cl os ing prices partl y explain the pilenornenon espec iall y in soybean. The fi ve-day 

lag 011 the other hand v,rilnessed a greater positive bias in general and more prevalent in corn 

pri ces . The resu lts ti·o m the run s test were also found to be consistent with the correlation 

coefficient results and the fi lter (mechanical trading rule) test. They concluded that pri ces in the 

comlllodity fu tures market fo ll ow a systema tic pattern (trend) than random wa lk. As to the 

implicotion 01· the stud y. the authors preferred to be cautious about the applicability of the 

emeienl market hypothesis in commodity futu res markets than to quest ion the val idity of the 

hypothesis itselL 

Stevenson & Bcars ' conclus ion is a setback to the appl ication of the random wa lk hypothes is to 

test EMH in commodity futu res market. Despite the use of different statist ica l tools the resu lts 

seem to be thc samc. As noted in EM H literawrcs, the runs test and the serial correlat ion 

coefficient test arc too unsophisticated to tra ce complex dependencies; yet the resu lt of Stevenson 
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& BCilr gOl' ''; cl g;lin st thc Ilull hypothesis that there is random wa lk. Leuthold (1972) tested 

ranJulll \\<Jlh. \\1111 a 1\.'lati\c ly comp\(:x statistical too l (discussed bclow): yct again the random 

walk theory I ~l il s to exp lain the price change con sistently across the study penoe!. 

Lcuthold (1972) identitied the fail ure to use di fferent tests on an ident ical 4ata as a possible 

expianalion lor the lack of consensus on any slllgie resull. The author acknowledges Stevenson & 

Bear's (1970) attempt to address the issue but he is critica l of thcir usc of unsophi sticatcd 

stati stica l to(, ls Tak ing these shortcomings seriously. the study used a rclati\'cly sophist icated 

techniquc- namcly spectra l anal ys is- together wi th mechanical fil ters technique to verify the 

random walk hypothesis (and by impli cation the EMH) in li ve cattle markets. Lcuthold snldicd 

the da ily clos ing pri ces of 30 livc beef cattl e futures contracts in the peri od April 1965 to 

February 1997. The snldy has includcd 6914 obse rvat ion and approximately 230 observations per 

cOlltracl. The spcl.'trfll flnalysis result showed that the pri ce changes are in conformi ty wi th the 

random wa lk theory fo r onl y some p3L1 of the study period . The fi lter tochniq ue however 

uncove red that even in periods that the spectral anal ys is accepted randomness; there are 

possibil it ies of arranging profit generati ng trading rules. As the employed stat isti cal test looks for 

linear depcndellcy, the trading rules might have cx ploited the ex istencc of non-l inear 

dependencies tn create such profitable trading arrangements. Leuthold cal led for more 

ill\ 'cstigations and noted the need to formu late stati st ica l tcchn iques th<1t can capture the type of 

priec ll1aVCm~nl S wi1l1csscd in the fi ltcr tcchn iques. 
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Both work s discl1ssed make us to be cauti ous about the usc or random wa lk ,theo ry to ex plain 

market efficiency in commodity futures market. Similar to the stock mil rk et. cfTic iency st udi es in 

commod ilY lIlarkels also showed mix ed resu it s (Leul hold. 1972: I( ami llsky & Kuma r. 1990: He 

& Hall , 2004) . The random wa lk hypothesis Ihat was unabl e 10 hold in Leuthold ( 1972) & 

Ste,enson & Be,II' (1970) papers '''IS found to hold in Kendall (1953cik.l lIl Fama, 1970), Larson 

( 1960) and Co rgi II & Rausse r (1969) bot h cited in Leul hml (197~) and lllan), ot hers. 

Anolhcr ne\-\" approac h of studying markel effi ciency comes from Ph ukubjc & Moholwa l (~OO(,). 

They investigated thc South Afri can futures market for wheat and slInflowcr seeds for the wea k-, 

fo rm of mar"et cniciency. Th is \\lork is a significant contribution to th (: \ (: 1")' few ex isting similar 

snldi es that have tested the market's efficiency in white maize and yellow maize, The researchers 

dcpancd from what th cy ca ll thc trad itiona ll y L1sed spot and futu res prices cO llltcgration lest to 

rcgrc<.;sillg l'UITl'lll future'S pri<.:cs 0 11 past rutun~s prices due to thl.! luck 01' d<llU Ull SpUI pric\:s . They 

argued that ··{l fhL' ./lififres market is ejih:;eJ1l, (hen pa,)"1 jitll1res price changes should have no 

sigl1i/ical11 il1/o/"ll/{/lion/or preciiclil1g cl/rrent/i,ll/res price chal1ges" p.20 I. The snldy used dai ly 

settlemcnt pricc,,<lO of the two commodities fo r the fi ve contract termination months w ithin the 

year 2000 10 2003. 

Ljung-Box Q-stat ist ic is used to determi ne the optimal lag k' llglh that call keep the 

autocorrel ati on in the error term close to zero. To reduce co mputa ti onal errors, they scaled the 

log price cli lTercnccs by 100, The F-Iest is llsed 10 lesl Ihe Joinl nu ll hypothesis of no 

40 Settlemen t price refers to" tile 1115/ price for 11 fJ/turf~ collimct 0 1/ rilly Intdlllg dlly" (Phukubje & Moholwal 
2006, 1'203) 
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pred ictability for the two crops. The resu lts showed that the da il y Ililures pnces are partial ly 

predictable from past Cuturcs prices and implied the rejection of the weak 10l"m of the EM H. 

Us ing traciing ruics 1h,1I accounts for the time va lue of money and brokerage costs, the paper has 

shown thai the model cannot be exploited to make a profitable trade that implies that the wca k­

form incfiicil!IH;Y has no strong support. The paper finall y tested the srab ili ty or the results using 

the likel ihood ratio test to check whether a trend exist towards efficiency. The result from the 

stab ility test rc\'caJccl that the parameters arc stab le and there is no trend towards effic iency. 

Beyond their cont ribu tion to the limited studies ava ilable in the area, thei'l" methodological 

appruach shows how to cseapc the lack of spot price data to study market effic iency. Their study 

has only tested the wea k form of the EMH. The following study demonstrates thc test for both 

the weak anc! semi-strong forms of the EMH in commod ity furures market. 

Kam insky & Kumar (1990) empl oyed simple averages and econometric regressions to test 

market efficiency in fairly large and diversified commod ities. They centered their study on the 

impli ed premises of the "fa ir game" hypothesis that excess ratc of rehlr11 to speculation in 

commodity liltllres market shou ld be zero. They el isaggregated the possible exc~ss retu rn into ri sk 

premium and forecast ing error components. A data of eight commodities in the time period 1976 

to 1980 from el i ITcrent sources in the US cconomy were taken and el i ffe rent econometric tests 

were Llsed to 1l1>2aSUrc the efficiency of the markets in four forecast liorizons (one, three, six and 

nine I1wl1th~l. lIn like the deta iled sub -periods analysis results wh ich have depicted a complex 

picture, unconditiona l exccss return was found to be close to zero for the full study pcriod. 
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The study has rllso tested the weak and semi-strong forms of the EM H in the data set; and fa iled 

tu be cOllc lu"ivl.' ~h LO the weak and sem i~strong efficiency of the markets. The researchers used 

OLS regression the pred ictability of returns from the dependent variabl es lO tcst the ex istence or 

predIctable Pdtkrn~: thus, the random walk hypothes is. TIll..' weak rorm at" market cfllcicilcy (herc 

measured as an ULS regress ion between the return and its lagged va lues) has been shown to 

preva il for some ot'thc commodit ies. The study inco rporated the US consumption , te rms of trade, 

interest ra te. industrial production, money supply and consumcr price index as components of 

publicly available information to test the semi-strong fo rm of market erJic iency. The paper once 

aga in used ao OLS regression of the relurn on its lag value and the maero- variabl es. The 

regress ion result shows that, the test fa il to rej ect the null hypothes is of semi-strong market 

erJiclent lo r une and three months loreeast hori zon while it soundl y reJceted the nu ll fo r a longer 

time hOrizon. The lists of the macro-va ri ab les listed in the publicl y availab le intormation set 

gives a good insight to the defin ing the informat ion set in a co mmodity market context. Their 

methodological approach has also showed an alternati ve approaches to test the EMH. The resu lts 

they got still add to the diffe rences in resu lts in EM I-I studies in terms of differences in 

mcrhodology and time horizons. 

Tile Test for Co il1tegrlltioll in COllllllodity N/al'/(el,,· 

Failla'" cldin iti(lf1 or nn erfi cient market and its subsequent discussion on "fa ir game" and 

marti nga le model has an add itiona l empirica ll y applicab le implicat ion in the commodity futures 

market. The de lillit ioll also entail s that an effic ient futures commodi ty tha t "full y reflects" all the 

known ava ilable inlormation presented in the martinga le model implies thaI futures prices must 
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provide fu ll informa tio11 to pred ict the ir future spot pri ces on maturity In technica l te rms, there 

must be a cain tergalion relalionship between the futures prices and its corresponding spot prices. 

La i and Lai (1991 cited in Li et'a l, 2004) prem ise that in an efficient ft:tures market the 

co integration o f the futu res and the spot pri ces is a necessary cond ition as the start ing point of 

the ir st ud y, It is argued that the futures prices servc as an effective and "unbiased" predicto r of 

future spu t pr i cl'~ and also reflect supply and dcmand cquilibrium in an cflicic nt market. Such 

situation voi ds the ex istence of profitab le opportun ities by ex ploit ing the pub licl y availab le 

in fo rmation 0 11 prices. Given the ex pected existence of unit root in econo mi c seri es the futures 

prices and [il8 Spl)L price se ries arc ex pec ted 10 be cointcgratcd of oreler ( I ,~ I) for a market to be 

effic ient. 

The researchers tes ted the "unbiasedncss hypothes is"" and the " Brenner-Kroner (B K) 

hypothes is"" in a data set co llected from the UK Department of En vi ronment, Food and Rural 

Afia irs (DE FR,\ ) on the weekly wheat spot price in the futures contract term ination wcek and the 

futures prices fm lll wheat futures cont racts traded in London International Financ ial FunlJ'cs 

41 (Li ct' a!. 2004, p 5) (.: !lcd (Beck. 1994) that from a thcordical view the "ul1biasedncss hypothesis" is a joint 
assumption of bo th risk neutrality and market efficiency. For a market to he cflici elll the ri"k premium should have a 
zero mean and the spot and the lagged futures prices should be integrated in the order ( 1,-1,. 

4] Tht' 11K h~P'lth :~'"" j, IUlTlcd :1Ikr (Bn:nncr and Kroner. 19c):,) (.:itcd in (Li Ct ·,I1. ~ ()() .. L pp 6-;). They arguc that 
prolit Ill,L\I IllI t::l llg lIl\cs tors Include 111 their d(,!(.:lslun to trade III futures markct Its OppOrllllllty cost i.e. alternative 
transaction in the bond market. They extended the "unbiasedncss hypothesis" with the inclusion of inter cst rate in the 
decision making, Expecting the spot pri ces, the lagged futures prices find the interest rates to be I( I), they propose 
that an efficient fu tll n.'s market should create thi s tri~variate cointegration with a coin tegra ti ve vector of (l,~ 1,1). 
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Exchange (L1FFE), The interest rate is the Bank of England repo base rate", The study covered 

the period !i'OIn November 1985 to January 2004 and collected I 10 observations. In addition 1O 

the test for the "unb iasedness hypothes is" and the "BK hypot hesis" they furt her intended to 

cxa111 in~ till' "coilltcgration paradox,·4.J ullcovered by Kcllard (2002). 

Th e Augmen ted Di ckey-Fuller test reveals that the spot prices, lagged futures prices and the 

interest rate series arc all I( I). The estimat ion of the "unb iaseclncss hypothesis" and "BK 

hypothesis" using Johansen's eointegration tests discussed in (Johansen 1988, 1991; Johansen 

and Juse li us, 1990) showed that the "eointegrat ion paradox" doesn ' t ho ld in the data set. The 

analysis resu lts demonstrated that the spot price and the lagged futures pri ce are eointegrated of 

order (I. -I) while spot pri ce. lagged futures price and the interest ra te failed to be co integrated in 

the order (I, -I . I) , In the BK model the coeffi c ients of the interest rate were found to be 

stat istica ll y insi gni ticant. The paper thus concludes that the UK whea t futures Illarkt.:l satisfies the 

necessary condition for market efficiency and implies that the spot prices are predictable fro m 

their fururcs prices . 

Given the aecul1l ulated long year experience in such markets, the result from the study might not 

come as a surpri se, Such developed markets have well informed and sensiti ve specu lators that 

43 The British Han ke rs' ASSocJalion cited in (Li el'al, 2004. p.7-8) defines REPO rates as. "Repurchase agreemenls {repox} lire coll(lleroliwd lelldillg, trallsactiol/s. DI/e "any agrees 10 veil se('lIrilie'S (e.g. gilll) 10 Ihe nther agaillSl a IIw/skr oj IlIlIds. ·/t thL' .I(///le time the jJoNies ogree to repllrc:/wse fhe same or eqllil'{t/elll secllrities at (I ~peciJic price il/thejl/lllrc'·. 

44 Kt:llan\ (200~ CihX\llllflld) cal led the simultaneous existence ofa cointegration between three variables while two of them arc abo cuilltcgrat..:d with each uther as theoretically impossible and labeled till' puzzle as "cointegration paradox"'. By implll..:ation it is theoretically impossible for the acceptance of the hypothesis lhal both the "unbiasc1ness" and ""UK hypothesis" si multaneolLsly hold. 

61 



ex ploit arb Jl ragL' opportuniti es arislIlg (i·om disequi librum and they bnng the market to 

equilibrium (Mall an yi & Struthers, 1997). This stud y ha s shown that the UK futures market 

futures pri ces and spot prices have a long run relation ; thi s nonetheless docs not guaranty short 

run cquilibnum. Capitali zing on these gaps the follow ing papers uscd existing stati stica l 

techniques to study long-rull and short-mn cquil ibri l.ll11 relationship between thel t\\'o prices . 

Wang & Ke (2005) tes ted the eointegrati on between the two who lesa le cash markets and futu res 

exchan ges for wheat and soybean to determine the effi eiellcy of agricultural cOll1n1odity futures 

market in Chi lla. The re searchers used week ly cash market price data from T ianjin Grain 

Who lesal e Market (TGWM) and Zhengzhou Grain Wholesal e Market (ZGWM); and funtres 

market pri ce'"> for the com moditi es fro m China Zhcng7hou Commodi ty Exchange (CZCE) and 

the Dalian Comlllod ity Exchange (De E). The nat ional average cash pri ce b also included in th e 

study. The stud y covered the peri od January 1998- March 2002 and used six fo recast ing hori zons 

(I week, 2 weeks, I month , 2 months, 3 months and 4 months). In the co integr!llion analysis, the 

researchers included two seasonal dununy variables (for growin g-season and harvest season) to 

l'~ a l1lln(' thl' "c<l,">lHlal ll ~' effec t. Bes ides the coilHegnnion ana lys is. a weak cxogcneity test is used 

ro chec k whether transitory shocks can affect the established lon g- run equ il ibrium relationship , if 

any. 

The Johansen's co intcgration. which uses the maximum likelihood-rati o to test coin tegatiol1 , 

result shows tha t the futures soybean pri ces are well integrated with all the three cash pri ces used 

in the study. The weak exogenity test, however, indi cated that the De E futures price is shO t1-run 

inefficient with ZGWM cash price. On thi: other hand, the wheat futures prices 'fa il to eo integrate 
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with an y of the cash price seri es . Government intervention and ovcr speculat i'On arc deemcd to 

explain the inenic iency in the wheat markel. Nonetheless, the seasonality effect is not found in 

both co mmodity markets . 

The snld y LllldcrllllCd the dTect of an intervention ist govcrnment approach on mark et efficiency 

and further concretize:-. the arguments of the proponcnts of free market. It has also shown thc 

negmivc impact or spccu lation in mark et efficient. Looking these two isslles on the other side, 

they arc poli cy recommendations to fashion and maintain efficiency of a market. The stud y used 

the weak exogenity lest to comment on short run relationship between futures and spot prices, an 

error correcti on mechan ism (ECM) was also used in other studies to test short-run relationships 

betwecn these prices. 

Santos (2009), cit ing earl ier works, distingu ished between market effi ciency and unbiasedness in 

a I'tlltlres mmkcr. The ri sk neutral coimegrarion between the I'utures price and the spot price 

rcpresent s the lIllb lased ness hypo theS IS whereas an ertieicnl but a biased mark~l cx ists when the 

di sequilibrum relationship between the two priecs is cxplained by thc ri sk premium. Another 

extension to market cnic icncy study employed in thi s paper is the time dimcnsion; where short­

rUll and the long-run market effici ency are examined. Santos studied futu res prices of corn , wheat 

and oats contracts in the Ch icago Board of Trade from the period 1997 to 2007 and from 1880 to 

1890. The closing futures prices at the contract maturity date arc taken as the corresponding spot 

prices. The stud y limits its forecasting horizon to only fou r and eight weeks due to the dearth of 

thl' 191h 
.. : .... 'IlI L!") \.Llta. 
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80th thl..' lnglc-l Jl atlg12r and the Johansen co illlcgration resul t:-. ra il to accept the null hypothesis 

that tile re I:' IIU cUlllll..'gr,-tt iull anti pro\ed the efficiency of the conlCmpurary anclthe 19th cemury 

market ror [ll l cOll1modi tl cs. Thc unbiasedncss hypothes is, howe vcr, holds on ly for four-wcek-

wheat scrics and eight-weck-oat series of thc contcmporary market and cight-wcek-oats seri cs of 

the 191h century fut urcs market. Thc short run disequilibrium dynamics (stud ied using an error 

, 
correction mechanism (ECM) revea l the short-run effi ciency of the all wheat series; but the 

results of oat and corn arc mi xed. The researcher used a relati ve measure of efficiency to 

compare the two periods' short-run market efficiency. 45 Genera ll y, the relative measure shows 

that the 191h celltury futures market performed as effi cient as the contemporary markel. The 

rC:'I..'<lI'f..:hcr UI Ill' ILldl..'d th at the leve l of efliciency ,",cell in the 191h L'c ntur~ market jllslifi c,-; the 

argumeJ1l by the grain trade historians on the deve lopment of futures exchange that its 

development is mainly shaped by individua ls who wan ts to reduce price risk. 

The dl..'\elopillcllt vJ"COlllllloci lty futu res nwrkel in developing nation s, cSjxclally in Afri ca, has a 

very short history. The fact that such markets in the US were present in the 19'h century and that 

they were perform ing as efficienl as the contemporary markets is quite an interesting finding. 

Santos indicates the efiic iency but not the unbiasedness of most of the cont racts. This study did 

not empiricall y ~how the ex istence of the time varying risk prcmium in explain ing thc difference 

between the two. A study by Manayi & Struthers (1997) neat ly ex plains such diffe rences using 

the ARC H and GARC H model. 

, 
4S Following Kdlard l'1 al. ( 1999) Santos ca lculatcd the relative short-rum market efficiency measure as qJ = I-R~t, 

1- "R 

where R5u is the unres tric ted R2 and R~ is the restricted one. The value of qJ ranges bctween 0 and 1; qJ = 0 implies 
complete inefficiency and qJ = 1 implies complete in efficiency. j 
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Mammyi & Struthers ( 1997) tested the validity of the EMH for cocoa trad ing in the London 

Futu res and Options Exchange. A monthl y spot and ['utures pri ces within the period January 1985 

to December 1991 and a co integration analys ts is used in the study. The researchers, among 

ot hers, argued tha t the rejection of the EMH imp li es ei th er the market ineffi ciency or the 

existence or a limc va rying risk prem ium. Modeling of this time varying risk prcI11iuITI 

tl~ces~ltatc~ the u:-.e or an aUlD-regressive conditional heterosccdast icity (ARC H) model and its 

more general ve rsion: the generalized ARC H (GARCH) model'6 The GA RCH- in mean 

(GARC H-Ml mode l is est imated in the study. 

Us ing the prices in their loga ri thmic fo rm , the Engle- Granger eointegrat ion method revea ls the 

absence ofa cointegrating vector. The researchers then employ the ARCH and GARCH model to 

verify \:vhethcr the resu lt implies inefficiency or the ex istence of a lime varying risk premium. In 

mode ling t ill' li lll\.: varying fisk premiulll, the ARCH ( I) model was i'ollnd to be marc appropriate 

than thc GA RC 1-1 (I, I) model. The Ljung Box stati sti cs, however, shows the stron g persistence 

of an autocorrelation. The researchers attri bute the autocorrelation to the movements in either to 

4b l'in;tll(lal dill.l S-: h lllh:n .:xlllbil volatil it y clustering: "perioJ .. ill lrflicli tfle)" nflihlt II ide ,\lwlg..,jor WI extended 
lillie period jhflOlH'ti h.l' a paiod alcomparative /ral/qllility" (Gujarati, 2005. p4R~). This phenomenon results in a 
time \'arying \' <lri a ll L" ~' III the model i.~, ht:terosccdasticity. By making the error variance tu lkpend Ull it s past history 
(implying an autoregressive structure), the au toregressive conditional hctcroscedaslH.:ity (ARCH) and its general 
form GA RCI-I can bet ter model the pallcrns in the data . q? ::: U o + Cl"\u;_t and {Jf'2::: Cl"o + alU~_t + £:)la?_l 

rep resent a typical (,.'xa mple of an ARCH and GARCH process, respectively; where: al (Inc! U~_l are the variance of 
the crror term and one-pcriod lagged square of the error term of the main regression, respec ti vely. The summation of" 
the uland 8, in GJ\RC I-I model measures the persistence of the time va rying volatility (shock). These models in 
short show the autocorrelation between variances of the en'or terms (Ibid. 2005). 

Variance and standard deviations serves as a good proxy to measure risk, In a commodity futures market, there arc 
short 11l.::dgl.:rs \\ ho 11~I..'S spl..'cula tors to transfe r futures price risk by offering lo\wr P1"l(1.; l'or their contracts than the 
future spO! pricl.; and create the disequilibrium relationsh ip betwcen the futures and spot prices. In his intertemporal 
hedging thI.:01). KL'YIl L'!'I ( 19J-t L'itcd in Santos, 2009), called this condition "normal backwardation", The difference 
between the two. therefore, represents the risk premium that risk averse individuals pay 10 risk loving specu lators. 
Till' nror telll in Ih(,.' (oimegration regression captures this price dilTert:nccs i.e. the risk prcmiulll. The va ri ance oftbe 
1~'~I~'''''II'1l h. i, .:n. I'~'d \\' !lh)lk l tilL' rl~" prcmiulllllslIlg t'lC ARC II allli GARCIIllludd. 
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presence or risk premium or to thc ineffic iency the market. The SUIll or the pa rameters in the 

GA RC H (I. I) mode l has indica ted presence of shoc k (vo lati li ty) that intern imp lies market 

inerticiene),. The study labe led its find ing to be surpris ing given the ex istence of alerted arbitrage 

forces thm ex pl oit such disequilibrium in a market The authors attribute slich surpri sing findin g 

to the existence of possible supply shocks in the study period and the failure of the study to 

, 
neglect cross commodity trade cffeet and compl ex inst itutional facto rs. Desp ite the ir hesitation to 

accept results, they fo rwarded strong policy implication to LDC's. They recommended that a 

futu res market dependent export stabi lization policy is a riskier choice due to the preva lent 

shocks that exisls in primary commodi ty in such countri es and stressed the need 1O look for other 

alternat ive li ke buffer stock arrangement is a good alternative to the futures market. 

The study e.stended the unbiasedness hypothesis discussed ea rli er. The conclusions of the study 

noted the prominent ro le of arb itrage forces in mai nta ining market clTicicllcy. Their poliey 

recommendat ion. however, is ditti cu lt to swallow given the rel at ively short period and the type 

of commodi ty stud ied in the paper. 

Studies in eomillod ity marke t effic ienc ies have also w itnessed the usc of both the random walk 

and eointegra tion approach to study market efficiency, like in Xin & C hen (2006). Xin & Chen 

studied the rfTiciency of copper and aluminum futures trad ing in Chi na 's Shanghai Futures 

Exchange. In 2004, copper and aluminum futures respecti ve ly accounts fo r 39% and 8% of the 

total flltures treding in the exchange. The random wa lk hypot hes is and the unbiasedness 

hypothcs is wcre tcsted us ing a da il y c losing pri ce data from the Shenzhen GTA CSMA R futures 

database covering th e period from the 4 '" of January 1999 to the 3 1" of December 2004. The spot 
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pric('~ u<.;cLl 11 1 rl 1l..' <,luLly 3r(' 3ppro.\ill1atcd by thl' delivery dntc f\.llures closing pri ces ofa contract. 

The re search er .... 1rgucc! thaL due to the possible reject ion of the assu mption or normality of 

distribution 111 Illany financial time series, a better lest fo r the random walk hypothesis is the 

variance rali o test than the Augmented Dickey-Fuller (ADF) and Kwialkowski-Phi llips-Schmidt-

Shin (KPSS) tesl>. 

The variance ratio test for lags 2,4 and 8 days on log prices fa il to reject thc nu ll hypothes is for 

random wa lk. The rcsu lts are also consistent with what is found using thc ADF and KPSS test. 

Till' Ii.::lt fur 1h(' lI JlbJ <I :-.eJness hypothesis employ ing the Johansen cointegrat ion has also shown 

the fai lure to rcject the hypothesis. The independcncc of the daily price changes, confirm ed by 

the Failure to reject the random wa lk hypothesis, and the cointegration of the futu res and spot 

prices, shown by thc failure to reJcct thc unbiasedness hypothesis, imp lies thc cfficiency of the 

exchangc For the two commodities in the study period. The study attributes these results. which 

support the price di scovery process, to the increase in the skill and awareness of the exchange , 

partic ipants and the regu latory changes that were made in 1999 to improve the effecti veness and 

efficiency nf the markels in China. 

As noted in ea rlie r silldi es discussed in this thes is, Xin and C hen shows the impact of 

improvemellt in ski ll s or market actors in creating an effic ient co mmodity exchange. The need to 

create a comlonnble regu latory env ironment to guaranty effi ciency and integrity of the system in 

these exchanges sends a noticeable message to emerging exchanges in developing nations like 

Ethiopi a. 
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3.2.2 Expla ini ng Anomali es in Efficient Market Hypothes is 

Mi xed result s in the tesl fo r market efficiency are prevalent in both ca pita l markets and 

cOlll lllod ity futures ma rket. Li ct'a l (2004, p3) summari zed the poss ib le ex planations for these 

diverse resul ts by carlier works on commodity futures mark et. The li st include "d{f/erence in time 

jJcr/ud, dl/£l1 " ~ L': i ul/d 111 fhl' 1I1t: t/wdo/ugy lIsed (Jlllnah ef a/. J 991)), Ihe presence of {J r isk 

premiulli (Krehl>it!/ (III( / AdkillS. / 993). Ihe inaiJili ll' of Ihe Jill l/res price 10 reflecI a/l publicly 

Ul'(Ii/lIhl[ ' ill !()/"IIlcl!;o/l (Beck. 1994). Ille il7(i/iciC'I1(Y oj (lg(,I1/.~ as illj(wlI7a!io17 p roccssors 

(Kominsky Cl nd Kllmar, 1990), and the neg/eel 0/ interest rates (the nOI1 ~sla{iol7aIJJ part of 

storage cosO l1 '1/;ch play an imporlant role as they enter arbitrage relationships be/ween sp ot 

, 
and/i,tures prices (Brenner and Kroner, 1995)" There are al so mixed result in capital market 

efti clcncy studies that Imp li es the predi ctability of pri ces (returns) from their past hi story. 

f.rollollli..;;t il l g l l1.: .... that the :l h ~c l1 cc of a nOll -ze ro correlat ion coefficient docs not necessari ly ru lc-

out markL'1 1..'(l i cIL'IlCY III a spcc ilic n1ark cl. What malleI'S rath er is whether the predi ctabil ity in 

the resu lts whic h is demonstrated by the non-zero correlat ion coefficient result can be exploited 

to make an abno rmal profit above costs invol ved in using the informati on (Malkiel, 2004). 

Dimson & Mussavian (1998) further noted that the poss ibi lity of li tt le abnormal rentrns before 

expenses and ICes arc not rul ed out in an EMH, The need to distingu ish l:Jetween stat ist ical 

significance and eco nomic significance is rigorously noted by (Malki el. 2004) and (Fa ma , 1970) 

in explaini ng thc anomalies prevailed in some studi es, They argucd that a small level of 

stati stica ll y si gn ificant o ft en do not guarantee an economi c signi ti cance that can be exploited to 

rcallLL abllul m:d 1 .. :lUrJl~ . 
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Most predictabili ty reported in literatures seems to disappear after a short timc or when ex posed 

to other mcthodu logi cal treatments (Malkie l. 2004 ). The short run predi ctability of returns, 

accordin g t(' experts in beha vioral finance, is in conformity with psychological feedback 

1l1cchalllSll1s. v\ Il I.:Jl the price or a certa in stock increases morc lI1c1ividual s will tend to demand it 

and result in a continuous increase in its price in tbe sbort run. Another possible explanation to 

the short-run momcntum fro m behavioralists is that investors may under react to new informati on 

and resu lts in a pos itive serial co rrelation as was found by some empiri ca l work s. Such short-run 

momentum can also be found ifinvcstors over react to new information (/hid). 

What is import:J 1ll to note is the cons istency and strength of such predicable patterns. They often 

prevai l in rb~ short -run and they tend to disappear right after their occurrence. The "January 

effect" and thc "day-of-th c-week effect" can be a good exampl e in this respect. Malkiel 

documented some leve l of predictab le pattenlS in January (Haugen and Lokonishok, 1988), 

around the turn o f the mon th (Lakoni shok and Smith, 1988), a round ho lidays (A riel, 1990), and 

higher Monday re turns (Frenehm, 1980). It is for thi s reaSon that rejection o f I'andom wal k does 

not necessary implies presence of a persistent profitab le opportunity (in other words ineffic iency) 

in the mark et wh ile the failure to rej ect random wa lk strictl y impli es effi ciency of the market 

(Falna, 1970: Lo & MaeK inlay, 1988, Ma lkie l, 2004 ; Li m et'al , 2004). T hough linear and non­

li near dependencies in pri ce (retu rns) shows a potentia l for their pred ictab ility, it has to be 

demon strated that these dependenc ies are strong and pers istent enough to create an exploitab le 

profitable tra din g opportuni ty in the market: othenv ise, as Lim et ' a l (2004, 13 1) put it : "if will be 

(I strung stal(!lIIel1f to conclude fhat 'he market is inejjicient'" if we rej ect the random wa lk 

hypothes is . A long th is li ne, the windowed test ing procedure w ith its co rre lati on and bieorrelat ion 
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lest stati st ics is L1sed in literatures to identify the persistence and strength of the linear and non­

linear dependencies, rcspecrive ly. The st rength of the dependence is, howeVer, can better be 

demonstrated b) i.I corrd mion coefficient. 

The windowed tes ting procedure divides the fu ll period data into different sub-periods (wi ndows) 

and separatel y ll':'.( ror the presence of dependencies in the time series in each windows us ing the 

correlat ion st atistics (1'01' linca r dependency) and the bi correlation lest statist ics (for non-l inear 

dependency) Th e approach is based on the rational e that inef"licienc y in the fu ll stud y period may 

be driven by some pocket inefficient sub-periods and the inefficiencies are, thus , episodic and 

short-lived that cannot be exploited by traders (Ammermann & Pattrson, 2003; Lim & Hinch, 

2005: Lim ct'al. 2007: Todca ct'a l, 2009). The co rrelat ion stati stics is a var iant of the Ljung-Box 

test" and the bi corrcia tion stati stics is introduced by Hinich & Pattcrson ( 1996) (AmlTIermann & 

Part rson, 2003) . Buth ~latisl i cs tests the null hypothesis of an indcpcndcnl and identically 

distributed ohs(.;r\ ation against non-random wa lk alternati, 'c hypothesis (lhid). Thesc tcsts only 

tests provide jJ-n!/l/(!.\' to indicate the stat istica l sign ificance/ in significance of the persistence of 

the ln efl icicnev. Though these p-l'{tilles can be used to indirectly tell rhe st rength of rhe 

dependence, a corre lat ion eoefficicnt is bctter in clea rl y quantifying extcnt of linear 

dependcnc ies . 

. p The portl11<lI1lI.!:lU (\l IT~I{\lion sta ti st ics was also lIsed as alternative to tcst linear dependencies in (Lim et'al, 2007). 
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CHAPTER FOUR 

Research Method ology 

4.1 Source and Type of Data 

To ma te riali ze the study, a minimum of one year data is collected from ECX on the daily 

v,re ighted average c los in g prices of unwashed and washed coffee. Coffee traded in the exc hange 

is generall y divided as washed , un washed and semi -washed . The scm-washed coffee is traded in 

the exchange onl y for very few days. Within the washed and unwashed catego ry there are four 

typ\.!s ur co!rcc~ : export , local , prepared and specialties. There is a shortage of da ta in the 

prepared and Spl'l' ialtics coffees types for analysis purpose. Specia lties coffee is introduced to the 

exchange 011 Dece mbcL 2009 w hil e prepared coffee has been traded in the exchan ge for very few 

clays. The local coffee on the other hand has significant and irregular jumps in its pri ce series that 

may comprom ise the data analysis. The consistently da il y traded (except on Saturda ys, Sundays 

and public holidays) s ince its introduction to the exchange is the ex port coffee. T he exchange 

data archi ve ha s reasona bl y large observations in expol1 coffee prices that will make it an ideal 

type to use it in th is study. T he ex port coffee type also has the largest market share (85.1 %) in the 

Exc hange 

The p,. ices that arc used in th is thes is a re daily weighted average prices of export coffee for both 

washed and UIl\\"Clshcd coffee types,48 The we ighted average washed and umvashed coffee prices 

~ \ The \at'IL'lli':.\ or l tl lllmct ulfcl"l'd in l'ach category uf the coillmodity justify lhe USl' or weighted average prices to 
represent the market price. The intemat ional market also uses weighted average prices in reporting co free market 
pnces. 
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are ca lculated Llsing the daily closing pri ces and vo lumes of these contracts traded. The 

Exchange "s pri ce- limit range for each da y tradin g depend s on its previous session. As the 

info rmation :-ie t we are considering in the weak-fo rm of EM H is past priee series, there is no need 

to insert values in the no-trade days for the reason that each day pri ce resumes from its prev ious 

day trad ing. 

4.2. Da ta Ana lys is 

In this thesis three tests for the random walk hypothes is on the daily weighted average prices of 

washcd and unwas hed cotTecs traded in ECX will be conducted for cach commod ity separately: 

the Augmented Dickey-Fu llcr (ADF) test, the variance ratio test and thc Brock-Dechert-. , 

Scheinkma n (BDS) tes t. In order to capture the possible trcnds towards cffi cicncy or ineffieicncy, 

th e data set fo r both types of the commod ity will be div ided into two sub-periods and the same 

tcsts wi II be don e separate ly. 

4.2 .1 . M odelin g a Random W alk Process 

The starting point fo r modeling random walk is its relationship with an EMH. fama ( 1970) noted 

that in an effi cient market success ive price changes (success ive one-peirod returns) are 

ind ependent and are identicall y distributed. Thi s can be symbo li ca ll y represcnted as: 

(4. 1 ) 
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where rl.1+1 is the one-period percclllagc of return (Pi.H I - Pjt)/Pjt: (1) 1 is a general symbol for the set 

ot"l1liOrlllatll.lll I S assumed to be "full y reflected" in the price at t. Equat ion (4. 1) states that both 

the Illargimd and cond itional probabili ty d istributions of an independent random variabl e are 

ident ical. 

Assu ming the wea k form of EMH and using the alternat ive usage of equation (4 .1) in terms of 

prices than retu rns, we get 

(~2) 

Pj are li sts of price fo r com modity j 

The random walk process can then be symbolicall y represented as: 

(4.3) 

£\ is a white noice e rror wh ich is rrDN (0, ( 2
) . The pri ces in th e equation are all in their 

logari thmic fo rms. It can be noted from equation (4.3) that random walk series is a special case , 

of an autorcgrcssl\ c or order one process. 1\ random walk processes can be or t\\"u types : random 

walk without dr ill and a random walk with drift . Equat ion (4 .3) is a random walk without dr ift 

and the random wa lk with drift is given by: 

PH = a 4- P,.r-' + Ef wherc a is the drift pa ramcte r (44) 

The sign of drin parameter determines the whether the graph for P jt drifts upward or downwards 

(ir positive it dri fts upward and if negative it drifts downward) 
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[n the presl!l1cl! or a tillle trend in the data sct, a random wal k pruces~ Gill be \HILlCIl as; 

Pj t = a + Bt + Pj .t- l + 't where I is the determini stic trend term (4.5) 

A trend in a time series is said to be determ inistic if it is "comple/ely prediclable and 1701 

variable" (Gujmall, 2004, p.~02) . If the time sen es Pjt is tllne tlependelll IJ beeumes stall slIcall y 

significant . 

4.2.2. Tl'sts fur Random Wa lk Prucess 

Empi rica l ,"vorks in EMH llsed di fferent parametric and non-parametric statistica l test to trace 

random wa lk process in their data set. In this paper the popular un it root test for random wa lk i.e. 

Augmented Dickey-Fu ll er t e~ l be used from the parametri c Iype" of tests .. Parnmetri c tes t~ 

assume thai the observations are drawn from a normall y distributed popu lation whi le in non­

parametric tests not ing is assumed about the probab ili ty d istribution of the popu lation (Ibid). [n 

market efficiency studies, there have been repeated ev idences showing that financia l time series 

have <l 1l01l -110 rnul di~tributi Oll. Tv fi l l th i ~ gill' and tu make the emplril..',iI lillLiillgS uf' the thc:si~ 

st ronger, two non-parametri c tes ts are used. These tests are: the LO-MacKinlay variance ratio test 

and the Broc k-Dcc hert-Scheinkman (BDS) test will be emp loyed. Brock- Dec hert-Seheinkman 

(BDS) is included in Iinc with the different empiri ca l wo rk s ca ll for a more sophi sticated 

stati stica l tool and especiall y a stati stica l tool that can trace the possib le non- linea r relat ionships 

in the ana lys is. 
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4.2.2. 1. T he Augmented Dickey-Fuller Test 

(4.6) 

If in equation (4.5) a =0 and 8= 1, which is a unit root test, the equation will be similar to the 

random walk proi.:css without drift presented in eq uation (4.3) and the process becomes a 11011-

stat ionary process: "111lIx the terms nonsla/ioJ1ariZ)' , random lValk. and Ifni! rno/can be treared as 

!Jynunyll/o/ls "(Gujarati, 2004, p.802)49. The test for unit root can be a joint test of a =0 and 0= I, 

but the easy and coml11on way is to lest fo r 0= 1; as the nu ll hypothesis ofun il root also impli es a 

=0 (Verbec k. 200~). The Di ckey-Fu ller test for uni t root tesls the nu ll hYPolhesis Ho: 0= 1 against 

Ihe alicrnalil ell) pOlh,'''' 01' a sialiona ry process i.c. HI: 0< 1. Dickey and Fuller (1979 ciled in 

Ciujaral l 200-+) however noted thalundcr the null hypothesis of unit root. the cri tical va lues of the 

standard f cii :-- trihution cannot be lIsed and the distribution in such situation rather follo\\'s a r(tau) 

statistic ancl!hc) prov idcd un iquc critica l values of such lCSt. 

The OF leSI detects unil root on ly in fi rst order autoregressive data generating process. The test 

cannot be L1s(:d In a hi gher order autoregress ive dala gene rat ing process. An alternative test that 

accoun ls for higher order autoregress ive processes is Ihe Augmenled Dickey Fu ller (A OF) test. 

By inll'Oducillg lirsl differences ofl he dependent variab le to lhe DF tCSI, the ADF test better takes 

carc of Ihe possib le autocorrelalions in Ihe error term (Ib id). Marashdeh & Shrestha (2008) stated 

that ADF test can take the fo ll owing three model sett ings: 

49 A un it root I))"ocess is "ull ighly persistellt lillie series proccss wherc tile (IIITent tJ/l /uc eqllnls Inst period's vail lc, 
pillS II weakly dcpf.'lldcnt distllrbnllcc" (Wooldridge, 2000.p.804) 
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I. ADF mode l with co nstant (dri ft) and a time trend terms: 

/',Pj ,[ = a + 8, t + oPj,t_' + I :'!, Yi/',Pj,t-i + t, 

II. ADi-=" mock I without ti me trend term: 

I II , ADF model without constant (d ri ft) term: 

[). p /.C = 6PI ,1-1 + I;'~ I YiLJP /.t-i + E( 

(4,7) 

(4,7a) 

(4,7b) 

Wherc PJ is the price for co mmod ity j ,.:o is the first difference opcrator and m is the lag length in 

the model. The test examines the unit root nu ll hypotheis 0 = 0 aginst its alternative 0 < 0, 

The test for random wa lk lls ing the ADF test. thu s. invo lves two decisions 

I, Determin in g the optimal lag Icngth 

2. Selecti ng the fitting ADF model among the three model se tti ngs 

In thi s paper, foll owing Gujarati (2004) and Verbeek (2004), we determ ine the optimal lag length 

in thl' ADF test u .... illg /\kaikc's information criterion (A le) and Schwarz's Bayesian in fo rmation 

criterion (B IC) L ~ s in g thc opti mal lag length selected by these information criteri on, we then 

make a choicl.! aillong the three ADF modellypes using the same model se lect ion procedure. 

The procedu re se lects the one with the lowest AIC and BIC values, When the two criteria select 

different model sctt ings, Verbeck (2004) proposes the usc of BIC because in large sa mpie thi s 

criterion selects the mo re accu rate model spec ifi cation, Moreover, AIC tends to select an 
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overparamctrizcd model whereas 13 1C selects a more parsimonious model. Thus, when the two 

sel ection crih.:rioll s select different model senings the se lection by the SIC is used in this paper. 

4.2.2.2. Thc Lo-MaeKi nl ayVaria nec Ratio Tcst 

The DF test lor lIn it root and othcr un it root tests like KPSS depend on the assumption of nonnal 

distribution of th e observat ions. Th is assllmption is however oftcn vio latcd in financ ial timc 

seri es (Xin & Chen. 2006). Random walk hypothesis implies lIncorre lated error terms and a unit 

root. Smith c(al (2002). citing Shiller & Perron (1985) and others. argucd that the un it root test 

has a very low power and cannot capture departures from random wa lk. Both papers recommend 

thc use of the variance rat io test that focuses rather on uncorrelated residuals than unit root. 

The variance rati o test IS widely applied in tesling for random wa lk hypothes is especia ll y when 

the observations violatc the assumption of no rmal distr ibution. The test has a good power and 

size properti es and it performs superi or to other tests (Campbell et'al. 1997 cited in Smith & 
, 

Ryoo, 2003) . The variance ratio is contributed to the random wa lk literal-ure by La & MacKinlay 

(I nR). Lll 8:. M"c Kinl"y ex ploited the importa nt property of a random walk that construct the 

essence of the test that " ... the variance of its increments is linear in the observation interval. 

Thai is, Ihe variance o[ X, - X' -2 (in our model Pi' - Pi.'-2 ) is lIrice Ihe I'ariance oj X, -

X,_ I (il1 nul' m ode l P I - Pi I - I ). Thne/ill·e. Ihe plallsihilil1' nj'lh" ml1dol11 " '(lik 1I10delll1or be 

c:heckC!d h.l" comp(/ I'ing {he variance eSlimClfe of Xl - Xt - 1 (in our l110del Pjr - Pj,t-1) to . S(~)', 

one.halj'lhe 1'orionce e.Himale o[X, - X'_ 2 (in our model Pit - Pi,t- 2)" (p 44). 
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In bUilding the I(':-.t, they used the lug pn ces and a random \\ alk h). puthc::'l!'> wllh a lin i"t a~ a 

sta rting po int (presented in equation 4.4). The tes t is presented below: 

Gi ven a random wa lk model with a drift 

For the sake of s implicity let us write random wa lk mode l as: 

Pt = a + Pl-l + f t (4.8) 

Suppose we have Ilq +1 observation PO,Pl.P2 .... ,Pnq, where q is any pos itive intege r greater than 

I. Lo and MaeKinlay (1988, P 46) defi nes the mean (tl) and unb iased estimators of the va riances 

as: 

, _ 1 ",ltq ( ) 1 
,1 = Itq L.,k= 1 Pk - Pk-l = nq (Pnq - Po) (-1 .9) 

'2 _ 1 ",nq ( ' ) 2 
(Ja = nq L., k=1 Pk - Pk-l - f1 (4 .10) 

'2 ( ) - 1 "''' ( ' )2) (J,) q = -L.,k-I Pqk -Pqk-q - qp 
lUI 

(41 I) 

Where BJ and i3,~(q) arc the unb iased est imators of rhe variances or (Pt - Pt-l) and (Pt -

Pt-q) respect ively . Th e variance rati o at q d ifference then equal s: 

2 

V R (q) == i1,:~q) 
(Jo 

(4.12) 

The vari ance ra tio for clata characteri zed by random walk is statistically ind istin guishable from 

one. La and ,\I1acKin la y ha ve also fonvarded the two test stati st ics of the ratio thai asymptot ica ll y 
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follows standard normal distribution. The first test is derived assuming homosceda sti city of the 

error term in equation 4 .8. Smith et'al (2002 , 483-484) summari zed th e test statistics as fo llows: 

Lei M,.(I/) " V R( q) - I 

The lest stat i, tic L(q ), IS given by 

Z(q) 
11o (q ) (4.1 3) 

Where, B ( ) = (Z (Zq- l )(q-l») '/Z 
o q (3q) (4.13a) 

The second variance ratio test stat istics that assumes heteroscedasticity in the res iduals is: 

Z*(q) 

Where. 

and 

/lliiM,-(q) 

!te(q) 

Z Z 
llq I;~k+ t (Pj - Pj-1 -j)) (Pj-k -Pj-k- t - j)) 

[I;'21 (Pj- Pj-l -j)) Zf 

(4.14) 

(4.14a) 

(4.14b) 

The variance rat io tests the first order autocorrelation when the va lue oCq=2 (lo and MacKinlay, 

1988 cited in Lock, 2007). The second type of the test sta tistics can give robust results even wi th 

the existence of no n-normalit y and heteroseedastieit y in the series (Smith & Ryoo, 2003). 

Irre:-.pccti\'\.: of the n.::-.ult~ lounc\ in the ADF unit root test, lhi~ ~llldy lI:-.C ~ th~ \ ari ,mce ratio test in 

order to retlile or to st rengthen the find ings in the unit root test. One short coming of this test, 
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alike the unit rool lest. is that it on ly delects li near patterns in the data. As literature in market 

effic iency shows. there arc possib ilities of nonwl inear dependences in the data. After finding a 

pro~lable Iradin g ru le, LeUlhold (1 972) recommended Ihe invention of stati st ical techniques that 

dC1Ci,;\ \h~ IlUII- ll lh;ct !" piJtlcms lIscdto make profit in the futures market. 

4.2.2.3 . Broel<-Dcehert-Seheinl<man (nOS) tcstSO 

The inherent n:l1l1rc that both the lIn it root and the variance ratio tests on ly detect linear 

relationship IS \"c ry res tri ctive [Q make a sat isfactory co nclusion as there are possibiliti es of a 

nOll -linear dependency in the data that can be ex pl oited to make excess returns in the market. The 

ex islence or dependency in the data in either of the types (li near or non-linear) is against the 

efficient markel hypothesis. In an attempt to trace non-linear dependences, Brock et'al (1987 

cited in Lim el 'al. 2004) forwarded Ihe Brock-o echert-Schcinkman (BoS) test. 

The BoS test is a non-parametric test that uses the correlation integra l to provide a test for the 

null hypothc, is 01' a random wal k which is independent and identica ll y d istributed. Despite the 

non-parametric Il ature of the test, its test stat istic is asymptotically normally distributed with 

mean zero and un it variance and hence, the standard normal tables can be Llsed to lest the 

sign ificance of th e test statist ic . The test static is given by: 

W,1I 11 (c) 
Tm .n(£) 

Vm,n (e) 

50 The disclissiun orthe test with its detailed procedure arc almost dircctly tak en from (Lim et'al, 2004) 
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~n 11 (E) is the 8DS tcst statist ic . n is the sample size, m is the cmbedd ing dimension (lag 

h;nglli ), and!: 1:-. th~ Ille[ric bound that measures the max imulll difTerence between pairs of 

observat ions (ill our case the difference between pairs of consecutive prices) in co mputing th e 

corre lation i n t~~r. d T (t:) measures the ditTe rence betw('en tIlL' di~p('r~ l u ll thaI an i.Ld. process 

\YOldd gcncJ'.l tc ill these same spaces, that is: Cm.11 (E) - [1.11 (E) 111 . 7~1I . 11 (l,) has an asymptot ic 

normal di stribution with zero mean and variance V~(E). 

The corrclati'J!1 integral Cm n (E) is an estimate of the probability lhat the d i st~nce between any 

two ill-hi stOries, x;1l =:; (Xt ,Xr+l, .. . ,Xt+m-t) and X~1l == (xs,xs+t "",Xs+m-l) of the seri es {XI} 

is less than c, 1ho1 is. [m,,, (E) -> prab {Ixr+ i - xN d < E, for all; = 0,1, , .. 111 - I}, as 11 -> 00. 

If the seri es :x,f are independent , then, fo r It - sl > m, em,,, (E) -> n:~o 'praba{ l xr+i - x,+d < 

E, as n ~ L . If the seri es {l IT' identica ll y dist ribute. then Cm,1! (£) ~ C1 (E ) HI , as 11 ~ lfJ. The 8 DS 

statISt ic therefore Illeasures the null hypothesis that [ m,,,(E) = [",,(E)'" (the computed 

co rrelation integr;ll at the given lag length and metric bond is equa l 10 the co rrelation integral of 

an i.i.d observati on), whieh is the null hypothesis of i,i,d . 

The neeelto choose the plausibl e ri ght va lue of £ and 111 needs Justification: as there are already 

di fferent approaches used in existing literawre. Fo r a given 111 , e cannot be too small because 

["",,(E) wi ll capture too few points. On the other hand, £ cannot be 100 large because [ """ CE) 

will capture [00 Illan y po ints. For this reason , it is ad visabl e to set £ as a proportion of the 

sta1lda rd dc\ la tlnl1 or the dat;l. 6. A MOlltc Ca rlo simulati ull t c~ts by Hs ieh & Ld3arol1 ( 1988a,b 
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cited in Lim et·,II. 2004) showed that the va lue between 0.50 and 1.50 timcs the 8 is the 'best' 

choice or E. III determining embedding dimension Mon le Carlo simulation demonstrated by 

Brock er'a l (1991 cited in Li m et'a l, 2004) that a dimens ion beyond 5 degrade the sma ll sa mples 

properties of the tes t. 

This thesis subselJuent ly follows the foot steps of Lim et'al (2004) and tests the rando m walk in 

the price serl eses us ing c at 0.50. 0.75,0. I. 1.25 and 1.5 proport ions times the standard deva it ion. 

To represent one lI'eek oJ' trading, thi s srudy used embed ing dimension (lag lengths) from 2 to 6. 

4.2.3 . Tre nds Towards Efficiency or Ineffici ency 

Th e lllOtlve bchll H"! thIS trelld analys is is to eva luate ECX's Illove (or lack or it) towards market 

efficiency. Studies in market crLi ciency often lise significant events that afl'eet the market as the 

breaking point to study the pre and post event market effi ciency. Lim ct'al used the 1997 As ian 

lillan(ial cn:-,~s il:-- il breaking point in the data to study the pre and post market effic iency in the 

major ;\"iall stock 1l1<lrkct. Tahak (2001) used the in crease in participlllion on the Brazilian 

American Deposit Receipt (AD R) program in 1994 to study ma rket effic iency in two su b-periods 

in the Brazilian Stock Exchange. Solnik (1973), on the other hand, divided the full sample data 

into equal su b-groups and compared market efficiency in 8 major European stock markets. In 

thei r study uf market cCtic icncy of agricultu ral commodit ies in the SOll th A rr icah Futures Market, 

Phukubje & Moho lwa I (2006) investigated the trends in market efficiency by div iding their three 

year data into three non-overl appi ng years. As the interest of th is paper is to study the trends in 

the ma rket anel not to figure out the effect of any intervention or event. the data for both washed 

82 



and unwashed (, .'port coffee types are divided into two equ ivalent s llb ~ pe ri od s and all the three 

tests are clollc o I h:' l' aga in. The results can then be easily compa red . The sllb~period that has a 

clo:-,(' prnxilll ity to the random \valk propert y than the other sub~pe ri od Implies a higher effi ciency 

and vise-versa. 

~.2A . The I'e rsistence a nd Strength of Dependency 

Reject ion of random wa lk does not street-forward imply weak form inefficiency whi le failu re to 

reject directly Imp lies efficiency. In fact, non-randomness in price (return) series indicates the 

potential for return predictability and possibil ity of ex ploiting it by traders to gencrate abnormal 

prufit \\ l1.I t :n'l\l.:r ... !lHlst is not the rej..:ct ioll of rnn dolll wa lk but the st rength and the persistence 

of the dependenl') in prices that can allo\\' traders in the exchange exp loit it to generate excess 

returns. 

To test lo r the Jlersistence and the st rength of the dependences in the ex port coffee prices, the fu ll 

period data are di vided into to fou r windows (each conta ining a four month price series). Since 

the two full peri od coffee prices do not have a s imilar d istribution (was hed has a normal and the 

unwashed a non-normal d istribution), it wou ld be ina ppropria te to Lise a parametric tests of 

depencicncc fo r hoth . To (h i.;; end. the non-parametri c Spearman 's cnrrelalion coefficient is used 

to study the strenglh and the persistence of the depcndence in eac h window. Ifh igher correlat ion 

coeffi cienls are observed in each window, it implies that the ineffi ciency is strong enough to 

make a prolitabl c pri ce forecasts. A higher correlation coeffic ient also impli es pers istence of the 

ineffici ency " II "c ross the study period . 
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CHAPTER FJ VE 

Results and Empirical Analysis 

5.1 Descripti ve Statistics 

In the study peri od that cove rs coffee trading sess ions from the 2'u' of November 2008 to the 3 I" 

of Ma rch 20 I O. washed and unwashed ex port coffee types arc traded l'or 309 and 330 days 

rcspccliv~ly. As call be seen in Tab le 5. 1, both in terms or total amount and vallie traded in the 

Exchange, the unwashed ex port coffee has a clear dominance in the trad ing. The 34 percentage 

poi nt advantage the washed ex port coffee has against the unwashed export collfce in the volume 

of track is reduced by 6~Yu in the value of trade due to the relatively hlglll.:r prices the market 

offers to was hed export coffee type. The table a lso shows tha t there is a s ign ificant price 

difference (o n avcrage around 140 birr per feresullaSl
) betwecn the two coffee categori es. The 

semi \"lashed export coffee has been traded for a vcry few days and has a negligible (0.1 %) share 

in FCX c\pon co ffee trad ing. \V ithin the study periocl. the Exch(lngc has traded arollnd 15 

mill ion fe resu la or ex port co fTee worth nearl y 7 billi on birr. 

T able 5.1 Col/Ct' markeT shares ill ECX (washeti-lIwvashetl- semi-JIIashellj 

I 
r ota l amount trad ed Total Va lue 

(in Feresu II a) (in Birr) 

Wash ed 4,834,866 .00 (32.6%) 2,674,722,042. 00 (39.3%) 

Unwashed 9,993,996.00 (67.3%) 4, 133,737,227.00 (60.7%) 

Semi-washed 10.520.00 (0.1%) 5,684,990.00 (0.1%) 

Total 14,839,382.00 6,814,144,259.00 

Source: own comp utatI on l-ro m the rrHV data 

51 One Icrcsull a is equ1 valenL Lo 17 kilograills 
S2 Weigi1l l'd A\..;r<lg~· Pri(c 
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In lelms of corke types traded in the Exchange. Table 5.2 shows that export coffee type 

overwhe lmingly do minates both in terms of total amount traded (83.5%) and total transaction 

value (X5.1\~tJ ). Though lh~ local corrce has the second largest share in the total (ImOlltlllracicd in 

the exchange, th e lower price the market offers for the com modity lowers its share in the total 

transaction value. The tab le al so shows that despite its late introduction to the market, specialty 

coffee is performing well. The hi gher price the market commands for this high qua lity coffee 

increases its market share in terms of total transaction va lue to 4.5%. Thc price dilTcrcncc among 

the coffee types testifies that the market rewards higher price for a hi gher quality coffee type. 

Table 5.2: CofFee NIl/rAel Shares in ECX (Export-Local-Pl'epal'ed-SjJ e('htl~IJ) 

- .. - - - ---
T Ot.ll amou nt Traded Total Va lue WAP 

(in Feresulla) (in Birr) 

Export 12, 394. 716.00 (83.5%) 5,798,232,998.00 (85.1%) 467.7988 

Local 1,703,712.00 (11.5%) 558,972, 737.00 (8.2%) 328 .0911 

Prepared 211,841.00 (14%) 125,192,871.00 (1.8%) 590.9756 

Spec ialty 529,113.00 (3.6%) 331,745,653.00 (4.9%) 626 .9845 

T otal 14,839,382.00 6,814,144,259.00 459 .1933 

Source: 0\'\'11 com putatl on hom the raw da ta 

The relationship between the med ian and the mean va lues in the summary statistics for the WAP 

and the amollnt traded in the Exchange in Table A I & A2 (in the appendix) shows an important 

supp ly price relatiOnship. The mean supp ly for al l coffee types is greater than thei r median value 

and the reverse holds in their weighted average prices. These va lues show that the volume of 

quantity traded has increased in the second half of each coffee type trad in g and the average price 

oflered for lhe IIlc reased supply is less than its first half operation. For all coffee types there 

exists large difference between maximum and minimum va lues and the spread of the values , 
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arollnd [ h e l l' tllCJI1 (standard deviat ion) i s also hi gh. Th is hi gh vo lumc variability can bc partly 

ex pla ined by the seasona lity of co ffee production in the country. Figure 5 .1 shows the presence 

of such seasona li ty in the suppl y of washed and un was hed export coffee in the Exchange: 

Figure 5. 1 Trellds ill tile Waslled am/ Ulllilas/led Export C(~/fee Tmded (ill f'eresula) 
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On the price si de. roughly speaking, the pri ce seri es of the two coffee types fo llow a s imilar 

uncoillmon stationa ry trend than \VC observe in n10st linanciall ime seri es as can be seen in Figure 

5.2. 53 

<; During mndd '>( 'It'dlnn, till' deterministIc trend term in almost dll ADF rt'gressi olls W ilS found to be 
sla ti s ti c<tll y Ills igni ficcll1t ; th is shows tha l the prices series have ins igni ficanl re lations hip with time 
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Figu re 5.2: Tremls ;'1 'he WAP of Washed amI Uuwashed Expo!"' Coflee Tmded ill ECX (in Birr) 
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The t\\'o con~C pI icc :-.c ri cs also shows a relati vely similar trend. In additi on to the difference in 

the ir price leve l. anothe r sli ght d ifferen ce we observe between the two is the presence of a 

poss ible dr ift from initial va lue in washed coffee than in unwashed coffee: th is potentially creates 

a d iffe rence in the fo rm of AD F regression we use in the test ing unit root in next secti on. An 

interest ing thing 10 note, in the two pictu res is the relat ionship between supply and the average 

prices. When supply of coffee is relative ly lower in August 2009· NovemebrlDecem ber 20 I 0, the 

correspond ing average prices are relati ve ly higher than other periods. 

5.2 Ma rket Effi ciency of Export Cotlee Trading ill EC X 

5.2.1 Test foJ' Random walk using Augm ented Dickey-fuller Test 

Depend in g 011 th e nature of the da ta a random \va lk process can take any of the fo rms given by 

equation 4.3. 4 .~ or 4.5. The specifi c form 10 use thu s depends on the Iype of the tes t and the 
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model se lection criterion. The ADF test involvcs the est imation of any of the th ree model s 

presented in 4. 7. 4 .73 and 4. 7b to make the choice on the 10 I'm of the random wa lk . Before 

making th e choice among these models Oll r task has to begin ".l ith determi ning the optimal lag 

length to include in the test fo llowed by the model select ion. \Ve now stan "'l ith was hed export 

coffee and fol lowed bv the unwashed ex port coffee and their sub-pcriods. 

Ta hl e' 5.3 Lag L eI/gIlt Selecfio1l/f)I' Wash ed fl1Id U /Ilvusli ed Export C(dleeS4 

Washed Export Coffee Unwashed Export Coffee 

Lag AIC BIC AIC BIC 
0 -295.2 2 -291.4866 20. 95803 24 .75712 
1 -569.2628 -561.8026 -765.2429 -757.6508 
2 -607.4799 -596.2993 -800.0942 -788.7152 
3 -624.4909 -609 .5965 -806.8693 -791.7094' 
4 -625.8636 -607.262 -808.9176 • -789 .9831 

5 -647.421 -625 .1188' -803.5408 -780.8378 
6 -646.3278 -620.3317 -798.0483 -771.5831 
7 -651.8367' -622.1533 -- --

8 -646 .8954 -613.5314 -- --
"shows the selected lag lengt h by each IllfOrlllatlon cnterl on 

As statcd by Verbee k_ AIC (in both coffee types) has selected a relat ivciy higher lag length than 

BIC. O ne of thL' JlIstifi cation to use A DF than OF is when autocorrelation is preselll in error 

terms and th e information cri teria select the lag length that keeps lhc autucorrclation at an 

aeceptab lc Icvel (Gujarati. 2004). Us ing the BIC, the ADF model includes the first fi ve and three 

lags l'o r washed and unwashed coffees respectively. As the lag length in the criteri ons tell s the 

number or lag that is required to reducc. thc autocorrelation to an accepta bl e; level, the higher 

number of lags sc lected in the case of washed coffee imp ly a relati ve ly hi gher persistence of 

autocorrelation in its error tcrms than the unwashed coffee type. The result, thus , enta ils that the 

~~ N.B. the natll red hH!d rithll1 of lhe prices arc used in thl' rull s tlld~1 
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plau!'>lbk ,t1 h. rn .ltl\C tv h.:~t lIllit rout ill both cufkc price ~e ri es IS ADF than OF test because the 

fonner accounts rDr such autoco rrelation. 

Using the lag length se lectcd above, wc then choose amon g the three A OF models to test for 

random wa [" . The resul ts arc di spla yed in tabl e 5.4 

Table 5.4: A DF Model SelectioJ//or Washed aJ/d UJ/washed Export Coffees 

ADF Washed Export Coffee Unwashed Export Coffee 
Model s 

,\OF AOF AIC BIC AOF AOF AIC BIC 

'i ta tis tics 5% s tatistics 5% 

cr itica l cr itica l 

Va lu e Va lu e 

With trend -2.980 -3 .428 -646.18 -616.47 -2. 22 1 -3.427 -808 .99* -786.27 
and drift 
Without trend -2 .866 -2.878 -646.33' -620.33* -1.871 -2.877 -808 .92 -789.98 

Without dri ft 0.945 -1.950 -639.92 -617.64 0.718 -1.950 -807.27 -792.12* 

$ ~hu\\ ~ the ~eh;C IL:d lag length by each ll1fOl lllallO ll CI ilC1101l 

For washed ex po n coffee, both AIC and BIC se lected a small er va lue fo r i\OF withou t trend 

mode l: (-646.3 3) and (-620 .33) respectively. On the other hand, the small est values of the two 

cri te ria for unwashed ex pon coffee pri ce selected a different model forms (A lC w ith trend and 

dr ift model and HIC w ithout trend model). Based on the outlined se lection procedure, we 

sel ected the model identi fi ed by the !:l[e i.e. AO~ without d ri ft. Our test then beeomcs a tcs t for 

random walk with drili ('o r washed export coffee and a tes t for random wa lk w ithout drift for 

unwashed ex pan coffee. The test for unit root includ ing the first fi ve lags for washed expol1 

coffee gave AD~ tes t stati stics of -2.866. The va lue of the test stat istics is almost equa l to the 5% 

critiea [ va lue (-2. nS). The result shows the reject ion of random wal k in the washed ex pon coffee 
, 
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price se rics at 10" :. signifi cance leve ! (-2 .570). The test for random walk in the unwashed export 

(.;ol"l\.:e 1:-. cundllc led uSing the A DF without drili and shows the I~l i lure to rej ect the null of 

random wa lk at (lny signifi cance level. The results seem to imply the absence of the weak-fo rm 

of market effi ciency in washed export coffee trading and its presence in the unwashed export 

coffee tradin g. However, due to the shortcom ings of the test, such conc lusion has to wait for the 

post estimation ~pce ifi cation tests. 

Another cl irncnsioll of market effi ciency investigated in this thesis is to exam ine the trend of the 

market towards crfic iency or ineffi ciency. To thi s end, the data for both washed and unwashed 

I.:.\.purt l...ulTcl.. t ) I).." arc di\ ided into two equivalent sub-periods as follows: 

Ta ble 5.5: Sub-periods ill ',VlIsll ed ami Umvllslled Export Coffee Trading 

Category Sub-peri od Time Span N umber of 
D ays Traded 

Washed Export Washed Sub-peri od 1 Dece mber 2, 2008- Ju ly 17, 2009 155 
Co ffee IV",Ill'd Su b-period 2 July 20,2009lo ~\I "rch :1"1,2010 ·1 5~ 

- -
Unwashed I Unwashed Sub-period 1 Dece mber 2, 2008 to Jul y 31, 2009 164 
Expor t Coffee I Unvvashed Sub-period 2 August 3,2009 to March 31 , 20-10 166 

The test for market efficiency in each sub-peri od fo ll ows the sa me procedure useel in the case of 

tile rull ::.lUd) pcril..ld dOllc .::a rlicr. 
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Table 5.6 : Lag L cl1g,h Selectioll for ',V((!ihed aud Ullwashed Export C olice Suh-perhuls 

~Shed Ex~orl c·( -;t ~~._-----r Unwashed Ex port CoHee 
Sub-period I Su h-per iod 2 S u b-pe riocl I S ub-peri od 2 

Lag AIC SIC Al C SIC AIC SI C AIC BIC 
0 -213.6377 -2 10.5943 -201 .0697 -198.0327 -126.0961 -122.9962 -248.6912 -245.5792 

1 -426.8738 -420.7999 -233.7258 -227.6649 -447.1394 -440.9519 -355.0755 -348.8636' 

2 -442.1509 -433.0596' -237.801 -228.7293' -466.4258 -457.163 -357.4362' -348.1366 , ·442 .1976 * -430. 1021 ·240.0032 * -227.9341 ·480 .0235* -467 .6979· -353.9348 -341.5598 

4 -438.1591 -423.072 7 -237 .1381 -222.0849 -478.3142 -462 .9383 

"'sho\\'s the se lected lag k'llgth by each Information cntenon 

Once aga in, the lag length selection resu lts indicated the need to include more lag terms than we 

normall y use in DF test. The result, thus, implies the appropri ate test to use is the ADF than the 

DF lest for unil roots. As usual, in making the ADF test we need 10 chose for th e co mpatibl e 

form of the t ~s t :-.pccilical ion for our purpose frorn its three types ormodcl settin gs . 

Table 5.7: AD F . Hodel Selection jor S ub-periods of Was lIed Export Coflees 

AOF Wash ed Sub-period 1 Washed Sub-p eriod 2 
Models 

\OF AOF AlC BIC AOF AOF AIC BlC 

s ta tis tics 5% stahstics 5% 

cr itical crit ical , 
Va lue Va lue 

With trend -3.067 -3. 443 -445.98' -430.86 -3.784 -3 .443 -238.01 -222.92 
and drift 
Without trend -1.897 -2.887 -442.20 -430.10 -3.807 ·2.887 -240.00' -227.93' 

Without drift 1.342 ·1.950 -440.45 -431.38' -0.167 -1.950 -227.82 -218.77 

The info rmalio n crileria se lecled the ADF withoul drift and wilhoul Irend for sub-period 1 and 

sub- period 2 respeclively. The ADF tesl slati sli c for sub-period I is round to be 1.342 and -3 .807 

for sub-peri od 2. Usin g Ihe conventiona l 5% signifi cance level critical va lues (-1.950 for sub-

peri od 1 and -2.887 for sub-period 2) , the tesl fail 10 rej ect the random walk hypothes is for sub-
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period 1 but rejected it for sub-pcriod 2. The ADF tcst al so gmT similar resu lts in the two sub-

periods of tlie ullwashed export coffee. The impli cat ion or the result on market effiCIency, 

flo\\ c\ cr, ha~ to \\ <li t post cstimmi on tests on these regress ions. 

Table 5.8: A DF Model Selection for Sub-periods of VI/washed Export Coff ees 

ADF U n wash ed Su b-period 1 Unwas h ed S ub-p eriod 2 
Model s 

i\DF ADF AIC BI C ADF ADF AIC BIC 

., ta tistics 5% statis tics 5% 

cr itica l crit ical 

Va lue Value 

W ith trend -2.615 -3.442 -483.77' -465.32 -4.487 -3.441 -359.87' -347.47 
and dri ft 
With out trend -0.224 -2.886 -478.31 -462.94 -3.937 -2.886 -357.44 -348.14' 

W ith out dr ift 1.758 -1.950 -480.24 -467.94 ' -0.123 -1.950 -344.37 -338.17 
'-=- ---. -- - c-----, 

The Jesuit j 10 III the se leclI on CI \ten a make ADF lest to lest fOi random wa lk without drift for 

sub-period I an ci random wa lk with dri ft fo r sub-period 2. We get the ADF test statistic of 

(1.758) fo r sub-period I and a test statisti c of (-3.937) for sub-period 2. At 5% signifi cance level, 

we fail to reject random wa lk fo r sub-peri od I but we reject it for sub- period 2. Before 

interpret ing the resu lts as a mark et effi ciency measures we need to makc a post estimation 

spec ificat ion tcs t III tht.: regression used by each ADF tests. 

The findin g 011 market efficiency using the ADF test has to be taken cautiously. Gujarat i (2004) 

argucd that the lest has lower power and consequcnt ly fail s to rej ecl unit roOl when it actually 

docs not ex ist in the series. Another point we should note on the AD F test is that it is constructed 

as an Ordinary Least Square (OLS) regress ion of the first difference of the commodity price on 

the fi rst lag and lag di ffe rences. The validity of the sta nda rd errors in the test , therefore, depends 

on the va lidit y of the ass umptions under lining the OLS method . Fu rthermo re, li teratures in 
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markel c rtici c llc y. like Leulhold ( 1972). advocate Ihe usc of di ffc renl Slal lSl iea I lechn iq ues on the 

sa me' d~l!~\ to p l\ ;dllCC a more meaningful resu lt. Summ ing up all 1Ih':S"':. to make the random wa lk 

test using 011KI 'iL~\tistical tec hniques that fill the gaps in the AD F test can bettcr concretize our 

find1!l g~ . 

5.2.1.1 Post Estimation Specilicatioll Tests 

T he va li dity o f an O LS regress ion, thai the ADF test uses, is founded on the fun damental Gauss-

Markov assumptions on the error term. The assumption states that "error lerms are uncorrelaled 

drawings from a (/;slI'iblllion wirh expectat ion zero and constant variance 0- 2" (Verbeck, 2004). 

vVhen error terills fa il to be ullcorrelated the problem of autocorrelation among the error terms 

happen:-- and \\ h~1l the I" I..'s idual term J:l ii s to ha ve a constan t variance the problem of 

hctt:roskcdast icll: prc\"ai ls in the data. Both problems resuil in inappropriate standard errors that 

d irec lly make tile est imalion resulls mi sleading. To detect these pro blems there a re a number of 

alternative te sts55
. The popular Durbin-Watson tes t Cor autocorrelcltion and the Breusch-Pagan-

Godfrey I,)r Ile lcros kedas lic ity are used inlhi s thesis . 

The model select ion criteria used in this paper se lects a lag length that keeps the autocorrelation 

at its lowest leyel. Thus. il is less likely that we nnd au tocorrelati on in the A DF regress ion. But, 

st ill we do Ihe tes l tor autoeorre lali on us ing Durbin Watson test. The va lues or the Durbi n-

Walson lesl stalle (s hown in Ihe Appendi x Tabl e A.3) are approximalely equa l 10 2. US 1l1g the 

Durbi n-Walso n upper and lower bound va lues al 5% signifi cance level, Ihe lest co mpletely ru led 

out Ihe presence or autoco rrelat ion in the error lerms fo r a ll regress ions used by the ADF teSI. 

55 Test 101" cqu:dit y llf 1\\0 unknown variances. tC51 for multiplicati ve hetroskcdasticity, the BrelJsh-Pagan-Godfrey 
lest. the while le:-I alld Ihe Saoeler"s ra nk test arc post es timation tests for hetfOskeliasticity. The Brclisch-Ciodfrey 
test. the Durbin-Watson test and asymptotic tests arc llsed to make a post estimation tesl ror autocorrelation. 
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The Breuseh-Pagan-Godfrey test fo r heteroskedasticity is a Lagrange Multipli er (LM) test and 

therefore docs 1101 require an alternat ive hypothesis. The lest statistic can eas il y be computed as 

the product (lf the !lumber of observation and R2 li"olll an aux iliary regress ion orlhe square of the 

res idual onlhe independent variabl es of the main regress ion (in our case the ADF regression) and 

a constant (G ujarati, 2004). The test fo ll ows a chi-square di stri bution . [n this study, al though the 

prices arc lIsed in their natural logarithm form which potentiall y reduces the occurrence of 

hcte rosked<l st icit y. the test fa il ed to reject the null hypot hes is of homoskedastieity for all the sub­

periods bu t ~o lllldly rejected it for the full stud y period fo r both washed and unwashed export 

coffee types (shown in Appendix Table A.3). Th is mixed result casts serious doubt on the 

val idit y of the AD F test resuits obta ined fo r the two coffce catcgorics studied in the fu ll study 

peri od. 

Another dimension of the diagnost ic check on the ADF tcst wc shou ld loo k into is the 

d istribution of it s error te rm . Guja rati (2004) argued that the norma lity assumption is crit ica l if 

we arc testing hypothesis than making only po int estima tion. Vv' ith absence of normality of the 

error te rms, the parameters of a regression still cont inue to be best li near unb iased estimators 

(B LUE) but if one loo ks fo r testin g their sign ifi cance the assumpti on of normality has to be 

guaranteed. SilH:e our task goes beyond estimati on to hypothes is testin g and making inference, 

the norma lity or the error terms ought to be testecl. To thi s encl , Jarqu c- Bera (J B) test fo r 

normali ty of residuals is macle on error terms of all the six ADF regress ion res iduals (the resul ts 

arc shown ill AJlPcncl i ~ Tab le A.3). 
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The .f arque-Bern test is also LM test with the null hypothesis of norma lity and follows a ehi ­

squa re distrihuti on wirh two degrees of freedom. A JB tcst sta tic c lose 10 zero implies normality 

of the res id ua l. The te <:; ( uses the skewness and kurtosis coeffic ients and when they ha ve a va llie 

or zero and three respective ly. thc JB stat ist ic becomes zero. For all A DF regress ion s estimated 

in thi s study. the test ent irely rejected the no rmality of the res idual s. The usc of other tests for 

random wa lk hypothes is thus beco mes necessary to depict the correct nature or the pri ces in thc 

markel. 

In using parnmetrie tests, like ADF, the assumpti on of normality of the data di stribution plays a 

central role. The summary stati st ics of the prices used in this study shows mixed resu lts (see 

Tab le AA). The .farque-Bera test for normali ty, fa il to reject the null of normality of residual s for 

washed rull s rud~ period and its first sub-period. For the rest or thc ru l1 and sub-periods. the tes t 

:=; tr0tlgly rcjedecl normalit y and casts doubt on thc usc or parametric tests ror all thc periods to 

tcs t market c f1i c icncy. It is at thi s point that non-paramctr ic tcsts like the variance ralio test and 

the BDS test beco me handy. The variance ratio test is wide ly used in Cap ita l markets and has 

produced mi xed resul ts. 

5.2.2 Test for Random Walk using the Lo-MacKinlay Variance Ratio Test 

Non-norma lity and hClcroskcdasity arc co mmon phenomena in fin ancial time series (La & 

MacKin lay. 1988). To rack Ie mi sleadi ng test results attributed to these problems, Lo and 

rvlac Kinal y pro poscd a non-paramctr ic test lor random walk hypothesis that has two les t statics: 

one that aSSUllle, hOll1os kcclasticity (Z (q)) and the other that is robust to heteroskeclastieity 

(Z*(q)). The null hypothesis for the test is a random wa lk process and \\'hen it hold s the va riance 
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rati o (V R (q)) becomes stati sticall y equal to I. The test stali sli cs asymptoli ca ll y has a standard 

normal disrri bution. 

The rcsul b rrolll lhc test at 2,3,4,5 and 6 1ags shows the rejec ti on orranclo1l1 \\ '~lt, k ror hot h the ru ll 

study period an d sub-periods for both export coffee types. The p-values (s hown in Tab le 5.9 and 

Table A .S (append ix)) clearly show that the price series are nowhere close to the random walk. 

The findin g is slri clly against the weak-form of ma rket effici ency. The result show that the prices 

o[' \\d:-.hcd dil l! Ul1\\~I:-' !h:d cu lTcc (both rur thL' rul l :-' ludy period and the sub-pcfl o<.b) j ~ lil lO fu llow 

random walk processes and impl ies that the pri ce series fo ll ow a predictable pattern . Such 

predictability in prices can pOlenti ally be exploiled by exchange members to generate profit by 

carefull y dep icting the movement of the prices. Technica ll y pUlling, sell ers sell their produce 

when pnces arc expected to be higher and buyers can make their purchase when prices are 

expected to be low in order to get a hi gher profit. Using the variance rati o test, Xin & Chen 

(2006) found a support for random walk hypothes is in the China 's Shanghai Futures Exchange. 

In the ca pi tal market , using the variance rati o tes t La and MacKi n lay ( 1988) showed absence of 

random wa lk in New Yo rk Stock markel, which is simil ar 10 \vhat is fOllnei in thi s Sil icly. Tabak 

(2002 ) lound 11 11 .\Cd rcsuits in the full study period and in the sub-period study of the Brazilian 

stock market. In the Tai wan stock market, Lock (2007) showed compliance of the composite 

stock ind ex 10 1h e rando m wa lk th eory. Us ing a variant of the Lo-MacKinla y variance rat io test, 

Smith el 'a l (2002) and Smith & Ryoo (2003) found random walk in developed ma rkets and non­

random walk process in less developed African and emerging European stock markets, 

respeeti vel y. 
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TableS.9: Test fill' Ralldom "Valli using Lo-MacKin/ay Varia nce Ratio Test (Washe(/ amI Unwashed 

J:. ... xfJOI'I Coflt!t!)56 

Vrl ri <l bl e** Vn lues q =2 q =3 q =4 q =5 q =6 
W.ls h ed VR(q) 0.572 0.390 0.323 0.220 0.202 

2(q) -7.4380 -7. 1205 -6.2676 -6.1656 -5.5911 
(00000) (0.0000) (0.0000) (0.0000) (0.0000) 

!-- - -

Z'(q) -3.4407 -3.3980 -3.1101 -3_ 1572 -2_9417 
(0.0006) (0.0007) (0.0019) (0.0016) (0.0033) 

Unwashed VR(q) 0.655 0.506 0.411 0 .392 0 .364 
(0.0000) (0.0000) (0.0000) (0.0000) (00000) 

I 
Z(q) -6. 2172 -5.9687 -5.6667 -4 .9675 -4.6326 

(0.0000) (0.0000) (0.0000) (0.0000) (0_0000) 

Z'(q) -4 .2688 -4.2861 -4.2153 -3.8059 -3.5792 

I (0 .0000) (0 .0000) (0.0000) (0.0001 ) (0.0003) 
** .. I he lesulls 101 the sub-pel lOds IS ava ilable 111 AppendiX Table A.S 

Both ADF and the variance rat io tests test li near dependenc ies (relationship) ih the price series. 

As di scussed in the literature rev iew, researchers have been able to construct mechanical trading 

ruks (tiltcr technIq ues) that can potentially be used to generate pos iti ve returns in a market once 

labelcd effiCient by sOl11e statist ica l teehniques_ In the earl y 1970's Leutho ld (1972) emphas ized 

the need for formulating a stati stical tec hnique to detect such complex relations hip a filte r 

technique exp lo its after the author found a profitab le trading ru le on what was once established 

effic icnt by the spectacular analysis . Th is ca ll s fo r mo re complex tcchniques to trace non-linear 

dependences like the BDS test. 

, 
5.2.3 Test 1'01' Rando m Wall< lI sing the Bl'ocl<-Dechert-Scheinl<man (BDS) Test57 

Thc 8DS tesl is a non-parametric test that has "good pOll'er 10 deleel 01 leasljol/I' (\pes 0/ non-

U.eI (indepel7den/~v and identically distribulecO behaviour: non-slalianarily , linear dependencies, 

non-linear stoc!w.\tic process and non-linear deterministic process" (Lim et' al , 2004, p.134)_ 

S6 The ICSI is 1I11dcrLlkcn lIsi ng a stala program written by (Sautll C, 2007) on the titl e "LOMACK INA LY: Stat a 
rVloduk to pt:II~lrlll Lo-Mac Kinlay Variance Ralio IcSI Ihal can be accessed al 
http:// flll \Vww.be.cdll rcpccibocode/lllolllacki nl ay.ado 
57 Resu lts are cO nlpu h:d using Eviews 6. 
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The null hypothl.>,is for the test is an independently and ident ica ll y distributed prices seri es (i.e. 

random walk) i:lg<linst unknown alternative hypothesis. I\s can be seen in Table 1\.6 ill the 

appendix. the test rejected the randomness in all embedding dimensions (m) (la g length) and 

metri c bonds (E) lor all the prices series. The met ri c bonds in the les t are L1sed as a multi ple of 

their standard deviation of the series. The result is cons istcnt with what is 'found in the Lo-

MacKin lay va riance ratio test. The resu lt implies that there is a linear and also non-li near 

dependency among the price series in both ex port coffee categories stud ied here. Like the 

\ ariHncc ratio tc-. l. th e resu lt s from the 8DS test (in the sub -periods) hnvc also shown the absence 

of nn~' oh"cn ahk In:lld lowa rds efficiency. Practicall y spea ki ng, the reject ion of random wa lk in 

export coffee pr i (' ~s implies that a member of the Exchange who partic ipates in the trading of 

ex port coffce Gill predict the movemcnt of the prices using its past hi story and can earn an excess 

protit withoul assuming excess ri sk. 

, 
The operatioll o/" the ECX creates a favo rable environment for both se ll ers and bu yers to cxploit 

the non-com pliancc of the ex port coffee prices with the weak-form of effic ient market hypothesis 

found by the variance ratio and 80S test. The warehouse of the exchange all ows the storage of 

members' COlllllHld itics for 30 clays at a moderate cost and this is equ iva lent to more than 20 

tmeling da ys. Thi , allows a seller to buy time to make more profitabl e traeling posit ions us ing past 

pri ce information. The uperation of the exchan ge also al lows a buyer to take a profitable posit ion . 

The fact thm there is no ru le to lim it the llumber of clays a buyer ill the exchange should stay 

without making (I transact ion ca n potcntially create the ground to makL: a profitable transacti on 

using the predictab ilit y of the price level s. 

, I 
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5.3. Bow St ron g Hncl Persistent is the Inefficiency? 

One of the con ce rns in market effic iency li terature in lIsing random wa lk hypothesis is the 

precaution nceckd when making conc lusion about inefficiency of a markcl. It is argued that nOI1-

random w(dk in pri ce (rerum) se ri es can potentia ll y indicate the predictabi li ty of the price 

(retmns) but it wou ld hc a st rong statcment to labe l thc markct inemc ient befo re address ing two 

ma111 Issues: the persistence and strength of the inefficiency. A ma rket may be incfticient for 

some pcriod and thi s incfficient pcriod may dictatc thc conclu sion for thc full study pcriod. A 

market may ,lI sv b~ inL'iTicicnt in statist ical terms but the dCpl!IHJcnclc::, in the price (return) sl.!rics 

may not be strong enough to make any profitable predictions. T his second issue is what Failla 

( 1970) dcscribed as the d ifferences between statist ical s igni fi cance and cconomi cal sign ifi cance. 

Though thc sub-pcriod studies can bc used to rcOect on the persistcnce and thc st rcngth of the 

dependency in prices, thc full study period is divided into four four-month lon g w indows to have 

a better look at the dcvelopment in the pri ce seri es. The fi rst window runs from December 2008 -

Ma rch 2009, the second from April 2009- July 2009 , the th ird from August- November 2009 and 

thc I'"urth n'om December 2009- Ma rch 20 I O. Since our full pcriod prices series for the two 

coffee types follow diffc rent probabi lity distri bution (as shown ea rl ier by th c JB test) a non-

parametric Spearma n's Ran k Correlat ion test for dependence is used for both eoffec types and , 
the resu lts arc presented in Tab le 5.10 below. 
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Table: 5. t O. Sp eurmall IS Rallk Correlatioll Coefficients oftlt e "Villdo)tJs 

Spearman's Rank Correlation ' With 

Coffee Wi nd ows 1st lag 2nd lag 3rd lag 4t h lag 5th lag 

type 

Washed 11 0.7351 0.6737 0.6694 0.5517 0.6018 

2 0.8221 0.7912 0 .7569 0.7524 0 .6818 

3 0.3266 . 0.2332 0 .2460 0.2747 , 0.0007 
(0.0140) (0.0837) (0.0677) (0.0404) (0.4384) 

4 0.6300 0.4200 0.282 1 0.2423 0.3376 
(0.0001) (0 .0123) (0.0326) (0.0025) 

Unwashed I 1 0.6722 0.6217 06257 0.6631 0.4792 

2 0.8296 0.8172 0 .8367 0.7819 0.7605 

' 3 0.2758 0.2769 0. 1799 0.2159 0.0702 
I (0.0145) (0 .0141) (0.1150) (0.0576) (0.5413 ) 

4 0.6955 0.6326 0.5444 0.4877 0.3344 
(0.0028) 

* tlw v(l lu PS In till' : ) tlfenllH'-;~s <1 r(' p-\'<1luc't . The p-v <11u es for <111 the SperHIl1<1 n 5 r(lnk COrrel(ltlOl1, except 

whdt IS il1LiICdlecl In Llw lclb lc, Me 0.0000. 

The corre)alion cue rficienls gcnerall y show strong and pers istent dependenc ,es in the prices of 

the two coffee types across all four windows. )n the washed coffee type, the eorre)ation is as high 

as 82.2 ) % and most (except the third wi ndow) have a correlation coeffi cient greater than 60%. , 
The ,,"nc h(ll ds truc I(l r the un washed coffee type. The correlation is as hi gh as 82.96% in the 

second window and most correlations have more than 60% correlation (except window 3). The 

high corre lat ion in the market prices can be related to the risk averse nature of th e traders in the 

l'xcilClnge and thl' restri ct ive price band limits. Traders in the exchange seem less interested to 

analyz ing other market information and they Just take the prices of previolls trad ing days and do 

not exploll the t"an hcsl values of the pri ce limits. But when the supplies arc lower and the prices 

arc hi ghe r, like ill the third window, the incenti ve to be a risk averse trader becomes cost ly. For 

both coffee types_ the third window (August 2009- November 2009) is characterized by lows 

supp ly, hi gher prices and relat ive ly less trading days (especiall y September). The higher , 

competition fo r the limited suppl y that are ava ilable in a relatively few tra ding days necessary 

100 



r(,~L11t('d In hjgh~r priccs and ma rc info rmed deci sions. This call Jlotcl1tially make the prc\'ious 

day's price less info rmative and resu lted in lower co rrelat ion coetlicients . Thi s low correlation 

period is howe\ cr a very brief time and cannot bc takcn as a rcp rcsen tati ve to thc market. In 

nutshell. the r~"Lllts from the Spearman 's rank corrcbtioll cocniclcnt :-. ll tl\\'S ;! strong and 

persistent dependency in the prices 0[' both washed and unwashed export coffee and the 

inefT'i ciency found by the random wa lk tests are not ep isodic and weak that do not al10w to make 

profitable pri ce pred ictions and ECX is weak -form inefficient. These res ult s arc setbacks to the 

exchange and SllOWS that in the sUlcly period the Exchange fail to co mpl y w)ith its mission to 

guarantee an effic ient marketing system. 

5 .4. Ex p laining the IIl (' ftici c IlC~' ill ECX 

The rejection of th e weak-form of market efficiency in the export coffee trading cannot be taken 

as ullexpected given the fol1ow ing reaso ns. 

Ea}'~l' Slage of /)cl 'e/ojJl1Ielll 

In their ea rly stage of deve lopment new agricul tural l,;o mmodily cxdHlllges may becol11(: wca k-

form ineffic ient (Phukubje & Moho lwa, 2006) . Research find ings also point out that the South 

African Futures Ma rket, whi ch launched agricultura l futures trading III 1995, V,las found to be 

inefficient in 1997 and shows effic iency in 199R (Wiseman ct ai , 1990 cited in Ibid). 

Devc lopments that cannot be present ri ght a\vay with an exchangc establishmcnt like institutional 

maturit y and improvement in ski lls of parti cipants in the market is deemed to exp lain the 

cffic iency seen in the Shanghi Futures Market (X in & Chen. 2006). Thc lack or skill s or 

participants. that is inevitab le in early stage, is al so indicated to ex plain the inertlc ienc ies seen in 
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lwo se k cted ~onllnod i t y exc hanges in China ( \.yang & Kc, 2005). Repcated stud ies in the capitCIl 

market h~l\,C al :-' ll shown thc trcnd towards effi ciency like ill the BraLilian Slac k Excha nge 

(Ta bak. 2002) ami the cl iffc relll':c bc (' \vccn markct cfTi cicncies hetwC'C'1l the wel l devcloped and 

clcvclupilig eapllal ma rkets (So lnik, 1973), Smith et'al (2002) and Smllh & Ryoo (2 003). These 

and other experi ences show that effi ciency is a proccss not so mcthi ng that we c~'ea te overni ght. It 

is a proccss throug h which both market and its participants learn from their past. 

D{/;~\" Prj. \' I.hlll" ill the Exchange 

The EMI-I i ~ bn'i l'd on thc assu mpt ion that in an effi cient markct, wherc info rmation is fu ll y 

refl ected. prices series that depend on information are random because information by defi nition 

is It:-.clf ran dolll (unpred ictab le) (Malklel. 2003). Fama (1 970) argued that price limits retard 

adjustment or prkc labels to the ir equil ibrium leve l and induce dependencies ill prices. The 5% 

daily price iluctum ion limit set by the Exchange on coFfee trad ing can pa rtly explain the 

I11OVCInL:nt o l"the price series that fo llow a predictab le path than a random wa lk. The statisticall y 

strong rejection (\1' the random walk hypothesis seen in the variance rati o and thc 80S tests is 

because of' the persistencc and strength of the dependencies in the dall y pri ces . The same 

rejection or random wa lk is obscrved in the dcveloped Ch icago cO lllmodity ruturcs ma rkct fo r 

Soybean due to <I sim ilar trading rule practiced in the exchange (Stcvenson & Bcar, 1970). In the 

cap ital ma rket. pnce limits ha ve beli eved to ex pla in to dependencies in stock prices in Ta iwa n 

stock market (f\1l1 !l1er1l1ann and Patterson. 2003) and in Korean stoc k ma rket (Ryoo and Smith, 

20(2) 
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The \ '(l/llre of Ihe J:xc/wl1ge 

The funda menta l rcason. that may even continue to make the prices nonrandom after so lving the 

llbp \ l~ \\\"o I "Sl1l"~. I"; related to the nature of the Exchange. ECX is offering a spot exchange 

similar to v. 11m any loca l market is offering. Though it requ ires an empi rical vcrificati on, the 

SlruclUre and the rules of the Exchange put ECX in a better posi tion to creme order. integrity and 

tr(ln spar~nc) to the market and to potentially reduce transaction COS \ s. The prob lem with an 

exchange that oilly orters spot exchange is lIS inability to create arbitrage opportunities that 

preva ils in futures exchanges. Arbitrage forces correct temporary ciisequil ibrium or market 

imbalances induce effi ciency in the ma rket (Manani & Struthers, 1997). 1\ futures exchang~ has 

lhe mechanism 10 create classes of partic ipants who make thcir li ving by analyzing informat ion 

111 IhL' Ill iJrk l'l 10 lind exp loilabl e trading opportun ity, like speculators. to create compet itive and 

efficicnt market. Moreover, as Gabre-Madh in (2007) predicted. the presence of functioning 

alternative spot Illarket in the econom y make the Exchange less altractive to partic ipants to jo in 

lhe Exchangl:: 0 11 voluntary basis. The effec t of thi s ex tends from reclucing competition in the 

market. thus cum promi sing efficiency, to questioning the success of the market itself. The 

negligible VOIUllh.: of non-coffee commodities traded in the Exchange is a c1ear 'testimony to this. 

Not for the lega l obligations, coffee trading wou ld a lso have suffered the same problem. 
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CHAPTER SIX 

Conc lu sion and Recommendation 

6. 1 C onclusion 

111 Ihe last d;:ly .... of the Dcrguc regime, a soc ia li st junta , market s were overnight dec lared 

liberalized in March 1990. The succceding FD RE govern ment, with a market led economic 

policy o ri ~llta ti oll. endorsed the reform and entered the implementati on stage. The market reform 

premi sed the crc:llio ll of a pri ce incen ti ve to farmers to boost agri cu ltural production with active 

pri vate SCL:LQr panicipation on board. Like what happened in most Afri can cOLi lltr ies, the reform 

has created an improvement in the rural livelihood but fa iled critica lly shorr of its envisaged 

object ive. Genemll y, the reason for the di sappo intment can be attributed to the lack of two of the 

"3 Is" of ma rke t development: Market lnfrastructurcs and Market In stitutions. The need to shift 

li'om "gell ing price right" to "gelting the mark et ri ght" waS therefore a crucial step (Gabre~ 

Madhin.2(06). 

InstitutIons plny:l11 important ro le in market exchange by go\'cming intcraCliollS in the exchange 

process. In the ahsence or market instirut ions hi gh tran saction costs ari se that seriously hamper 

growth. Douglas North emphasized the absence of just one of the market inst ituti ons as: "The 

inab;/iry a/societies 10 develop effective, low-cost enforcement a/contracts is the most important 

source of bUlh historical stagnation and conlemporclIJ' underdevelopment in the third world ' 

(Nort h, 1990 cited in Gabrc- Madhi n & Goggin. 2005 , )l.S ; Gabre- Madhin . 2006. 1'.21) [n so lving 

the in:-.{Jlutlullctl ~dP in agricultural commodity markets, a commodity exchan ge [hat brings order 

and integril) 10 the poo rly organized market has been hi sto ri cally proved to be the right \vay 

(Gabre-Madhin. 2006). 
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Cogn iza1lt of the dire need. the coun try's development strategy aggress ive ly pursued the 

c:-.l:d111:-.llIlh..'nt or .1 cOllllllod ity exchange in the country. The land mark proc lcllllation thal 

established the Eth iopia Co mmodity Exchange Authority was followcd by an unusual spo t (cas h) 

trad in g co mmodi ty exchange - Ethiopia Commodity Exchange (ECX). As repeatedly stressed in 

the development strategy such market institution has to efficiently perform its task. In the 

abscllt.:1..! or dTi Cl l'1lCY, nc itlH.:r the Exchange rullill s the promi se in its mi ssion statement nor does 

it attain its visiOIl or revo lut ion izing the country 's agricu lture. In such an effi cient market "prices 

ahml'., 'jidll" I(/ Ie'c i {lI'ailuhl" il/jiml/lllio/1" (Fa ma, 1970, p. 383). The test I'or market efficiency 

in this sense takes three forms: a lest for random walk , erfi ciency of forecasti ng the spot prices 

from futures prices and testing the presence of trading rules llsing filter techniques (Johnson ct'al, 

1990). [n lhi..; thc..., ls. the lest tor random wa lk on washed and unwashed ex port corlCe prices was 

undertaken. 

Despite the invita tion from ECX to make trading on five commodities, the Exchange is almost 

tradin g a single but economicall y cruc ial agricu ltural cOtlltllOdi ty (coffee). The Exchange i~ the 

on ly legal entit y In the country to make coffce trading. The dail y traded expon coffee has a 

significatll l1Iark(,1 share both in terms of vo luIne (83 .4 (%) and value (85.1'%). Thi s coffee type 

comes from mainl y washed (32.6%) and unwashed (67.3°,;{)) coffee categori es. A cycli cal pattc111 

has been observed in the supply of export coffee in the Exchange while the weighted average 

pri ces seri es look roughly stationary in leve ls. The mean and median va lues of the commodity 

, 
show an increase in the supply in the second ha lf and a decrease in the average pri ces in the same 

period . 
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The /\D F. the Ll1 -iv!ac Ki nlay variance ratio tes t and the BDS test we re empl oyed on th e natural 

logarithm or both \\ Hshed and unwashed export coffee prices separat ely. To check the presence 

of trend towards effi ciency or ineffi ciency, the full study period unde r eac h categ.ory was di vided 

into two equal :-.ub-pcriods and all the three tests were performed nn a ll fuu r sub-periods. To 

strengthen the lind ing of the study Spearsman 's Rank correlati on coe ffi c ient was calculated for 

fou r windows that has a length of fo ur months each fo r both coffee types. Before making the 

ADF test, select ion of the optimal lag length have been clone using Ale and SIC. The choice 

among the tlm .. :c fo rms of ADF test was al so 1l1ade usin g th e same info rmati on critcrion s. The 

rc:-.uh from the \D F tcst sec m to givc mi xed result but the va li dity of the anal ys is us ing ADF 

test, howcver, stric tly depends on its underlini ng assumpt ions. 

The ADF tes t uses an OLS regress ion to ma ke the test. To 1l1ainta in the va lidity afou l' analysis, a 

pOSL (:~L ll 11aLIOll (L'st fo r autocorrela tion, heteroskedast icity and normality on the ADF regression 

error te rm ha s foll owed. The Durbin- vVatson test completely rul es out autocorrelation for all six , 

estimations. The Breuseh-Pagall-Godfrey test fo r heteroskedast ieity, on the other hand, rejected 

the l1u ll of constant variance for the two fu ll study period csti lll at i on~ of the washed and 

1I 1l\Nashed ex port co rtee categories. T he Jarquc- Bcra test fo r normali ty of residual s, howeve r, 

signifi cantl y rejected the normality orthe residual of all six esrimat ions. Moreover, the normality 

test 0 11 most of liil l study peri od and sub-peri od pri ces show the rejecti on of normali ty fo r most 

prices se l"lc". Till'sc result s together call s f'o r tests. espec iall y 110n-paraIl1ctri c. that control such 

problems in the <..1<.11£1 . 
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Till' re~lIl( li"ol11 the variancc ratio tcst. a non-paramctr ic (cst tlwI dctect~ lIneal lkpendcm: ies in 

hoth ilO1ll0Sh.Clb ... tic [lnd hct roskcdastic cln-ironmcnt. dCIl1011 s trate~ the rejec ti oll of presence of 

random \\'a lk rn)( l~SS lor all study periods (two fu ll study period fo r washed and unwashed co ffee 

and t\\'o su b-period in eac h of these co ffee categori es) . The result is consiste nt with a marc 

complex lloll-pClr:lllH.::tr ic random walk test- 80S that test both linear and non -lincar dependencies 

in the da ta . The Ie '>! far the enicicncy of export com~c trading in EC X shows the presence or both 

linear and nOll-linear predictable pri ce movemCl1lS that can be used lor makin g a pro fitable 
, trading. in the ma rket at least in the study period: whi ch in fact is (Igainst the EMH. The 

Spea rman 's rank correlation result has also shown that the dependenc ies in the pri ce are st rong 

and persistent. 

It I ~ llot LlnUll1lllhHl to find suc h results in cmerging exchanges. Literature shows the ineffi ciency 

of exchanges in thci r carly yea rs and the differences in clli cicncy r1mong developed and 

develop ing exchan gc Inarkets. Efficiency grl in is a process that Co rYICS wi th rhe maturity of the 

institUlion and it" participants. Eve n wi th future instituti onal maturit y. compliance \v ith EMH 

may happen to bl' ciirticul t due to the price limits praet iccci in the Exchange and most importantly 

nature of the tradlllg (spot trading) the Exchange is offering. The resu lt from thi s thesis is only on 

the market effi ciency of the exchange and does not necessari ly en ta il an overal l inefficiency in 

the Exchange as there arc other aspects of efficiency like opermi ona l effic iency. spatial effi ciency 

etc. 
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6.2 Recommendations 

T he market structure created by EeX can potent ially perform well in c rcalin g oreier, integrity and 

tran sparency to the agricultural market. The system may also help to cxpnncl scarce soc ial capital 

and gl\C 1110rc \Hrgaining powe r to producers (farmers), who were once unfair price takers of 

their produces. Though most of what is sa id needs empirical vcr ifi C~lIi on. thi s thesis fOllnd that 

(w ithin the st udy period) the Ex change is \Vcak ~fo rl11 inefficient. An imponam step to reduce the 

inefficiency is the introduction of futures exc hange. 

In the process of building futu res market institution , efforts ha ve to go beyond awareness 

creation to pro,"id in g a market that does not have close su bstitute. As there are 1always resistance 

to changes and ka r of transparency in trading, some market actors (buyers and sellers) may 

prefer the un regulated spOt ma rk ets. Futu res exchanges arc best alternati ve along this linc. In 

futures cxchangl'. market actors create an information sensit ive market. A futu res market allO\·vs 

morc liquidity thus more economic activity. It also encoura ges production plan ning and often 

lTe a t... '-.\:I h ll ll) \11 prices. which I" thl' prior concern of farmers in Ethiopia (Aill ha & Ga bre­

Madllin. 2004). As coffee traders are interacting wi th imermllional futures markel, such platfollll 

can also SIllOO lill.'1l traders trading activit y. Such a ma rket is a 11\:\\ alternati ve with a lIew 

oppo rtun ity to Lhc exiting onc and often performs effi cient ly. As it is pan of building an 

institution, it however depends on other facto rs like human resource 3l\d infrastTuCl"ural 

deve lopments that take lime. Meal1\vhile, alongside bu ilding th is institution, cfT0I1 has to 

contin ue to create efficiency in the ex isting spot exchan ge. 
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Th ough it IOl l k ~ lh ni cult to create the ideal efficicn t ma rk et d i "cu~~l:'d i ll r~ 111 literatu re \\ Illl th~ 

ex ist in g fralll(: \\u rk . in an i:1 l1cm pt to improve the eCficiency orthe exi stll1g syste m the first po int 

to begin is \(l rei ,l" the price band limit that potentiall y creates dependencies in coffee prices. 

Th is in fac t has to go along with IInprovmg the skill s of market actors in analyzing market 

information and relaxing entry requirements to allow brokerage inst itution to tlourish with 

market profess iona ls. Anot her important new step can be to share the experi encc or India brie fl y 

discllssed in Gabrc· Mad hin (2007) with out compromising economics ur scal e of each exchange. 

The Indian govern ment gave li cense to new joint public and private owned fo r-pro fi t national 

exchanges to commcnce compet ition among exchanges. In the presence or competing exchanges 

information will preva il to be an important tool as it creates an across spacc arb itrage 

opportunities and dri ve the market to eniciency. In order to encourage compet iti on with in the 

ex isting trading system, it wou ld be better to introduce measures that increase the number of 

buye rs in the exchange. A mong others, these measures may include registering ncw members 

and setting Ill<lXil1JL1111 limits on the number of days buyers do not make transact ions (s imilar to 

lim its on wfirc htlll,\c receipts on se llers) so as to restrict exp loitation of the price pred ictabi lity 

found in the l1l <l rkcl. fn term s of ex panding the soc ial capital and encouragi ng more informed 

decision. an ~ I e c tron i c trading system bettcr serves the purpose than the physical trading system 

as it (e lectronic trading) all ows easy observation of a ran ge of offer and bids and the possib ili ty 

of trading with many. 

The [ask of crcat lll g an ertic ien l market, therefore, requi res a multi-party participation in the , 

process. The gO \·l..' l'Illllent ha s to acti ve ly lead the initiati ve and infraSlructural developments. The 

responsibil ity or human resource development has to ex tend fro m academi c institutions to the 
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Ex changl: AU llhll"ity <lncima inl y the members ' associations, The Ilow of resea rches on alternat ive 

approaches Hnd un pcrio rlllancc of each new step has lO also take a ce ntral stage in the institution 

(k\'(' lopmc!1 t procl'S:-', 

This thesis has onl y shown pred ictabili ty of the priccs in ECX. The practical use of thi s 

predic tability to make a profitab le trad ing in the market can belier be demonstrated by devis ing 

tradin g rul es and by using alternative approaches thai specifica ll y dcpict the price trends li ke 

studYlllg th e prl':-.ence of day-of-the-week effect. Another interesting way to character ize the 

behavior ortlle ma rket is studying the market' s scnsiti vity to othcr publicly availabl c information 

like domestIc ecollo mic ncws. introduct ion of new cOlllll1oditi es and the international coffee 

prices; th is t: all be pan of studyi ng the scmi -strong market e ffi c iency of tllc exchange. These 

points arc beyond the sco pe of thi s thesi s and they are inrerest in g areas ror furt her research on the 

co mmod it y exchan ge . 
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APPEND IX 

Tab le A.1 SIIIIIJ }/ ar.'l Statistics o/We ighted Average Prices ;1/ Birr / or (Ill Col/I'e Types Trn rlerl ill [eX 

WAP I Dbs ' Mean Std. Dev. Min Ma x Range Med ian 
W as h ed 309 554.5767 82.71391 372.75 840 467.25 557.55 
Unwashed 330 444 .8396 107.6356 281.68 781.13 499 .45 461.955 
Semi-washed 11 547.97 67.18393 430 610 180 580 
S pecia lty 93 621.6739 44.18847 480 685 205 632 .6 
Prepared I 43 640.8491 158.9715 400 1016.17 616.17 607 
I o(;iI 332 334 .2473 70.79883 178.93 569.09 390. 16 324.65 --~ 

Exporl I 650 498.7522 110.4182 281.68 840 558.32 507.93 
*Number of days traded 

T abl e 1\,2 SII/Il/W II 'Y Stntistics of AlIlount Tmrleri i ll Fel'eslIlafor (Ill Coffee Types Traded ill EeX 

Feresula D b s Mean Std . Dev. Min Max Ra nge Median 
Was h ed I 309 12836.72 10457.06 106 63831 63 725 10904 
Unwashed 330 25508.03 20394.11 300 114483 114183 19650 

I 
Semi-vVa shed 11 956.3636 497.0149 300 1841 1541 900 
Export 650 19068.79 17546.45 106 114483 114377 14929.5 
Local 332 5131.663 3977.922 150 20161 20011 425~.5 

Prepar ed 43 4926 .535 7721.132 52 38733 38681 2012 
Specia lty 93 5689.387 5065.291 197 20552 20355 4447 
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TJb le A, :t Post F" tilllntioll Spec~ricn tioll Tests ReslIlts 

Variables D urbin Watson Test Brcli sc h-r<l g<l n- Jarque-Bera Tes t for 
for Godfrey Tes t for No rma lity of 
Au tocorre lati on H e teros k cd as ti c i ty Residua ls 

Washed ( 7, 303) = 1.957743 13. 70084 126.5221 
(0.0332) (0.000) Unwash ed ( 5, 326) = 2.001862' 16.68504 87.34973 
(0.0022) (0.000000) Was hed S ub-p er iod 1 ( 4, 152) - 2.030993' 1.220965 , 66.44167 
(0.7480) (0.000000) 

Was hed S u b-p c riod 2 ( 4, 151) = 2.042287 1.755596 16.90451 
(0.6246) (0.000213 ) 

Unwashed Sub-per iod 1 ( 5, 160) = 2.015413' 5.350339 24 .86719 
(0.1479) (0.000004) 

Unwash ed Sub-pe ri o d 2 ( 3, 164) = 2.015477 0.032840 31.27377 
(0.9837) (0.000000) 

*SlIl re thf' Durbin \'\ <ltson tesl !s works wIth a ('ons tant term, the second bes t mociC'1 cho",('11 hy the 
infol'11lcltion Ln tt'l'Id .In' used to in this three cases 

Table A.4 'il/Illlllll/'!! Statis ti cs of Prices 

LN WWAP LNUWAP LNUlWAP LNU2WAP LNWIWAP LNW2WAP 
Mean 6.307096 6.067408 5.860775 6.271551 6.222141 
Median 6.323552 6.135468 5.827892 6.271254 6.224360 
Maxi mum 6.733402 6.660742 6.288732 6.660742 6.524091 
Minimum 5.920908 5.6407/2 5.640772 5.886104 5.920908 
Std . Dev. 0.149830 0.249400 0.164242 0.114062 0.121080 
Skewness -0.147119 -0. 205248 0.572644 -0.051522 -0.354579 --
Ku rtosis 3.123215 1.830314 2.319727 5.395218 3.340407 
Jarque-Be ra 1.310133 21.12924 12.12546 39.75485 3.996303 
Probability 0.519407 0.000026 0.002328 0.000000 0.135586 
No of Days 309 330 164 166 1SS 

Tr.lClcd 
!~\"'":::\TI:---n;:il&.l1logdrrltlll1 01 wolsllec\ v.'elghtecl average pnccs { ~ln'J stucly penOel) 

*L\.' L.: \\'AP l1d turcd togcnithm of ul1\o\'ilshecl we ighted avemge pri ces (full s tudy period) 
"L\.'L'I\ \ 'AP: na LU1'(lllogarithm of unwashed weighted (lvC' ra ge pnces for suh-pt>l'1od 1 
*L:,\IU2\VAP: na tu!'liloga rithm of unwashed weighted llverage prices for s ub~pe J'lod 2 
*LNvV1WAP: nrllurat logllrilhm of washed we ighted averi'lge prices for sub-per iod 'I 
"'LNW2\\':\P, n,ltu !',l ll ogarithm of wll shed '..veighted dverllge prices ro l' sub-period 2 

11 7 

6.392602 

6.396880 

6.733402 

6.008494 

0.125557 

-0.331621 

4.100119 

10.58847 

0. 005020 
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Tab le A.5: Tes t / or Hal/dolll Wal k IIs il/g LO-MacK illlay Varia li ce Rntiu Test fvr Slf /J-p erior/s 
(Washed nlld L/munshed Export Coffee) 

V.1ri .lble Valu es q ~2 q ~3 q ~4 q ~5 q ~6 
Was hed Sli b I VRIg) 0.616 0.472 0.396 0.366 0.334 

I Zig) -4.6678 -4.2971 -3.9302 -3.4852 -3.2314 
(0.0000) (0.0000) 10.0001 ) 10.0005) 10.0012) 

Z'lg) -3.5485 -3.4818 -3.3410 31008 2.9552 
10.0004) (0.0005) (0.0008) (00019) 10.0031) Washed s ll b2 VRIg) 0.564 0.380 0.3 12 0.198 0.184 

Zig) -5.2986 -5.0415 -4 .4728 -4.4103 -3.9598 
(0.0000) (0.0000) (0.0004) (0.0000) (0 .0001) 

Z'(g) -2.8344 -2.7962 -2.5576 -2.6296 -2.4354 
(0.0046) (0.0052) (0.0105) (0.0085) (0.0149) Unwashed sub] VRIg) 0.613 0 .398 0.332 0.301 , 0.295 

Zig) -4.8629 -5.0446 -4 .4606 39700 -3.5633 
(0.0000) (0.0000) I (000001 (00001) (0 .00041 

Z' lg) -3.2755 -3.5846 -3. 3197 -3.0868 -2.8565 
(0.0011) (0.0003) (0.0009) (0.0020) (0.0043) Un wash ed su b2 VR (g) 0.682 0.574 0.463 0.442 0.424 

Zig) -4.0267 -3.6063 -3.6283 -3.2237 -2 .9086 
(0 .0001) (0.0003) (0.0003) (0.0013) (0.0036) 

Z'(g) -2.9769 -2 .7952 -2.8955 -2.622 1 -2 .4199 
(0.0029) (0.0052) (00038) (0 .0087) (0.0155) 

- -- _ . - I ~- - - -
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Tabl e A.6: Test Ram/Dill Walk U,e 13rock-Dechcrt-Scltei IIfw/{lli 
£: III 
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