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AIlSTRA CT 

Micro and small cllIcrpri sc sectors an: the rno!.! focused ~cClorll c~pcciall) in Llhiopia bccau!tC 

they have a capacit y to reduce ullcmplo)IIlCrll . crcatcjob and generate hi gh income. In Ihi5 SllId) , 

case based reasoning approach for the se lection of EnlCrprisc S(.'Ctor :lI1d activities is considered. 

In order 10 conduct the research, the required kno" ledge ":IS col lected from previous members' 

cases. domain c,'(pert s. and documents through interv iew and document anal ysis methods. Aner 

all , the knowledge is modeled in hierarchica l tree model and case based reasoning system is 

constructed . 

The prototype of case based reasoning for en terprise sector and aClivi ty se lection is implemented 

by jCOLIOR I 1.1 progranllning tool. carest ncighbor rClrieval algorithm is used to measure the 

sim ilarity of new case (qucry) wi th cases in the case basc. As a result . if there is a similarity 

between the new case and the ex isting C~lse the system ass igns thc sol ution of previous casc as a 

so lution to new casc. To determine the applicabi lity of the protot ype system in the domain arca , 

th c systcm has been eva luated by domain experts and members through visual interaction based 

on the criteria of case of usc, e ffi ciency, appl icab ilit y in thc domain arc:. and providing correct 

recommendat ion. 

Based on thc cva luati on through user acceptance 87% system performance is obtai ned from 

domain experts and 86.5% system performance is obtained from e nterprisc mcmbers. And also 

Ih e performance of the prototype is measured using reca ll, prec ision and accuracy measures, 

where the system achi eves 86% reca ll, 64% preci sion and 90% accuracy. 

Finall y. conclusions and fu ture research directions arc fOr\\urded . 

xi 
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CIIA I'TER ONE 

I. INTRO I) c n ON 

1.1. B:'lckgrou nd 

Recollllllender systems were originall y defined os systems in \\hieh " people provide 

recommendations as input s, which the system then aggregates and directs to appropriate 

rec ipi en ts". The term now has a broader conllol(lI ion. describing any system Iho\ produces 

indi vidua lized recommendations as Oll tput or has the clTcei of gu idi ng the user in a personali zed 

way \0 interestin g or use ful Obj l'CIS in 11 large space of possible options. Such systems have an 

obvious appea l in an environmen t where the amount of on-l ine in formation vast ly outstrips any 

ind ivid ual' s capabi li ty to survey il[61· 

Rccol1ullcndcr systems provide advice to users about items Ihey migh t wi sh to purchase o r 

examine. Recommendations made by such systems C:1I1 help users navigme through large 

information spaces of product descriptions, news articles or other itcms. Specifi ca ll y, 

rccollllllender systcms have (i) background data , the inforlllation that the system has before thc 

recommendation process begins, ( ii ) input data, the information that user must comlllun icate to 

the systelll in order to generate a recom mendation , and (iii) an a lgorit hm that combines 

background and input data to arrive at its suggesti ons 161, [81 · 

Recommender systems may be based on co llaborati ve filtering (by user rat ings), These systems 

aggregate data about customers' purchasi ng habits or pre ferences. and makc recommendations to 

ot her users based on similarity in overall purchasing patleOls. Contcnt-based filtering (by 

keywords), arc classifier systems derived from machine learning rcsearch. knowledgc based 

recommender system that uses kno\\ ledge about users and products to pu rsue a knowlcdge based 

approach to generating a recommendation by rcasoning about what products mcet the user' s 

requirements and hybrid filt ering (by both collaborati\c and content-based filtcrin g) (61· [71 · 

C;:lsc- llascd Reasoning (CIl R) is one ofthc most successfu l machi ne learning methodologies thai 

cxp lo it a knowledge-rich representation of the application domain . Bas icall y. BR is a problem 



~oh ing mcthodolog) th~t ~ddrc,\C\ n nc\\ problcm b) firi t rctnc\lI1g a p:bl. nlrcad) !)()hcd 

"imilar cn!.c. nnd thcn reusi ng Ihat ca~e for soh InS thc current problem 1111· 

A e~be·b~lscd reasoning S)SICIll \Oh e .. Ile\\ problcm .. b) rClric\ing old problems li~cI) 10 ha\c 

~ imilar so lutions. Researchcrs \\orkins on Ihe rctrie"al of CIlI( cases b(l\e oneen trnl cd on 

dc\'clopi ng kno\\ ledge-bascd mcthod 'i for prccise, cfficien t retric\nl of \\c ll -represent ed 

examples 131. 

A case based rccOllllnendcr system maintains 1I sct or cases or previously so lved 

reco nlmcndation proble ms and their solut ions. Accordi ng to [7 1. case base is the produci 

catalogue which is Ihe so lut ions of the recommendation problcln. " he problem is the user's qucry 

thut is essent ial ly a p:ll1ial description or thc des ired product. A C:a5C could be thought or us a 

record in a database; col ll.:ction or fca tures und the ir volues. 

" he effectiveness of the recommendation in case b:lsc recommender syslCm is based on the 

abili ty to match user preferences with product description . The lools us(:d to exp lain the match 

and to enforcc the va lidity or the suggestion , the range of avn ilable funct ion~ l ities and the 

graphica l interface that suppon the user in browsing the recollllllended inrofmution conten t lSI. 

Recommendation process is a seq uent ia l process. It is not II simply sequent ial prediction problem 

rather a sequentia l dec ision prob lem. At each poi nt , the recom illender system makes a dec ision 

about thc item/itcms. Th is decision shou ld take in to accou nt the sequent ial process involved and 

the optim ization criteria suitable ror the recommender systcm. They suggest items to thc usc r 

who can then accept onc of the rccommendations. Att he next stage a new list orrecom l11ended 

itel11s is calcu lated and prcscnted to the user. This sequclltiul nature of the recollullendation 

process, \\·herc at each stage a new list is calculated based on the user's past ratings, will lead us 

naturally to our refonuulation or the rccommendation process as a sequential optimization 

process 19J. 

The Ethiopi (Ul govcrnmen t rccogni,rcs the significance of M F ( 1icro and Small Enterprises) 

sector and 5ho\\ s its dedication to promote the MSl:.. Dc\clopment b) the Issuance of ational 

M Es Strategy in 1997 and the Establishmcnt of the Fedcrnl Micro and Small Enterprises 

Development Agency (FeMSEDA). Ethiopia's induslriol dc\ clopment strnteg) issued in 2003 
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also singled Olll the promotion of f>.'ISEs de\e lopment as one of the important instrulllenb to 

create prod uctive and dynamic pri\ate sector. I he promotion of Ihis sector is j ustified on the 

grounds that enhancing gro\\l h \\ it h eq uit) , creating long·term jobs. prov iding the bas is for 

med ium and large enterprise and promoting ex ports etc . . , he stratcg) puts a means to support Ihe 

MS Es such as. infrastructure, fin ::mcial facilities. Sil l'ply of raw mate rials. :lIld trai ning 121· 

The MSEs arc a lso described as the national home or entrepre neurship . It provides the ideal 

environm ent enabling entrepreneurs to exe rc ise the ir wl ents. to ex perim ent , to innovate and 

transfo rm the ir ideas into goods and services. In :111 tile success fu l economics, MSEs arc seen as 

an essentia l spri ngboard for growth, job creati on and soci31 progress at large. The small business 

sector is al so seen as an important force to generate employment and more eq uilable income 

distributi on, to acti vate competition , ex pl oi t niche markets. and en hance prod ucti vit y and 

tec hni cal chan ge. TIle sector is characterized by low enterprise requirement, operationa l 

flex ibil ity. and location wise mobility [41. [181. 

The role o f MSEs sector is chaf'Jcterizcd by a range of highl y di versified acti vities. which can 

create job opportuniti es for a substant ial segment of the population. This suggests that the sector 

may be u quick remed y for the unemployment problem and fac ilitate a suitab le environment for 

new job seekers and for self-employment. particularly for the urban population III, 1.21, 14]. 

Accordin g to the manual of FeMSEDA (20 13) the speciti c MSEs opportuniti es in Eth iopia 

promoted by the state arc in Manufacturing (wood work inc luding furniture, textil e and 

garments, metal work and engineerin g, can vas, food process ing and beverage. leather and leather 

products. son drink), agriculture (food crops. coffee, milk . hen, irrigat ion), construction (minin g. 

engineerin g activiti es.), services (transport . cafete ria, tourism, maintenance, electronics and 

softwa re, project work). 

Accord ing to (51. before goi ng to FeM SEDA of Eth iopia to begin the MSEs procedure, it is 

advisable to consider the ro llowing points: Decide on the MSEs sector of interest. calc ulate the 

MSEs capital required , have an idea o f mem ber's req uirement and have an idea o f 

Environmental situation. That is, Getting MSEs advice is a crit ical issue fo r members' s ince 

knowing th e ri ght area is a key factor and a lso knowing the ri ght cnterprise to implement in is 

another factor to consider for new mcmbers 1101. Mcmbers tend to lose money by making the 
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Wrong choice MSLs sector and choosing the \~rong entcrpri-,cs. 

OUI in Lthiopia, mo!!t MSLs member.;. con.,idcr onl y their intcrc!.l \\lthout onsidcring thei r 

capit:ll s. location of enterprises. educational Ic\els. age. gender. infrastructures needcd in that 

specifi c 10ctl1ion, whcthcr there is customcr in that locntion or not , the nvnilabilit) of fa\\ 

Illale rial s 10 run the EllIerpriscs I 101. 

Genera ll y. the goa l of this study is to develop a recommender system in order to give 

recommendation to MSEs Sector new members Ihal will be most successful in the fu tu re based 

on considering the above stated characteristi cs. 

1.2. Statcmcnt or the ProlJlcl1l 

As part of industrial sector. M Es are increas ingly becoming popular and important in the 

Ethiopian economy. These S(.'Ctors "ould playa decisive role in contributing to employmcnt 

generation. poverty reduction and opening distribution of \\ealth and opportunities. Ilo\\ever, 

MSEs have faced a number of prob lems: among these. lack of access to markct, finance, 

bus incss infonnation. lack of business prcmises. low abi lit), to acquire skill s nnd mflllagerial 

expertise, low access to appropriate technology and poor access to quality business infrastructure 

[3 [, [ 12 [. 

In the MSE sectors experts faced problems like, lack of appropriate. relevan t and understandab le 

information system that thcy need to provide advice and guidance to their members. Adv ice is 

one of the most importan t issues o f small clllcrprises. in particu lar MSEs I 141. Lack o f access to 

appropriate in formation is encountered by MSEs due to the fact that information system is not 

developed to enable proper collection, organil.:ltion nnd disseminntion in the sector. Even if. 

there arc federal and regionn l micro and small cntcrprises agcncies in Eth iopia, there is no 

integration or collaboration bet\\ccn differcnt experts that arc found in different MSEs 10 

develop an organ ized guidance to new members. Becausc. collection of ideas from different 

members is important 10 develop \\ell defined and organil.cd guidel ines to new members. For 

instance, one expert may have a\\arencss nbout \\ood "ork relaled sectors but havc no idea about 

agriculturc. cnginecring, ll.'Chno logy, services e tc. Thcse show thnt expert's advice on only the 

areas they nre fnmil iar wi th . 
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Difficuh ) of gelling M~ I ,:' ad\ icc i, n critical I "~UC for Il1cmbcr~ . Since kno\\ing the right \1 ~ 1 

!>ector i ~ a ke) fac tor and also kno\\ in g the right M:uor to \tart III IS another factor to consider for 

new members 11 31. Members tend to lose monc) b) makin g the \\rong choices or choosing the 

\\ rong en terprises wi thout considerations of their demographic chnmcteristics. location of 1SLs 

sector and th eir in come level. 

Accordin g to Ethiop ian MSEs sector experts, members have a few fac tors to consider when 

looki ng for th e righl place to put their money such as safety of cnpitn l, current income and cap ita l 

appreciation. MSEs Decision wil l al so depend on a Member's age, clipita l, gender. educational 

level , location (region , zOlle and woredn) affecting the success of members in the activities of 

MSEs. The Ethiopian MS Es sector expens fun her comlllents that. mcmbers arc con fused about 

where to stan the enterpri se sector, what fund to usc :lIld which MSE ector is best to them to be 

succcssfu l due to lack of understanding the businesses. 

Therefore, as shown above onc of the major problcms faced in Et hiopian M Es is the difficulty 

of gelling speedy, consistent, elear and organized ex pen ad vice on each entcrprise sectors and 

acti vities. The other prob lem is shortage of ski lled ex perts and consuil ing service of enterprise 

sectors who can give advice on MSEs issues in the country. Ethiop ia . This stud y therefore, a ims 

to design a case based recommender system that helps members to gct rapid and reliab le 

advi sory service to select new enterprises sectors. Based on this ad vice members can identify the 

areas of MSEs that ha ve highest poten tial of achievement and thaI match their personal 

characteristi cs and potentia ls. 

Accordingly, this study attempts to explore and ans\\er the fol lowing research questions: 

:;.. What are the major allributes that have more innuence in MSE sectors and acti vities 

selection in Ethiopia? 

~ What is the availabili ty of domain experts III rVISEs to advice Illembers on different 

enterprise sectors and activities selection? 

:;.. Ilow docs one acquire, model. represent, and implement the requ ired kno\\ ledge for the 

system that is proposed? 

:;.. To what extent docs a case based recommender s)stcm provide acceptable perfonnoncc 

in the MSE sector and acti vity select ion in Eth iopia for new members? 
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1.3. O bjective oflh (' Study 

I he !)llId ) h;15 the follo \\ in g general and speci fic o bjccti .. c~ : 

1.3. 1. Ge ller:, ) O bjecti ve 

The genera l objecti ve of the stud y is to explore case based recomm ender system that cnn give 

recolllmendation to new members in the select ion of MSE sectors and act iv ities in Ethiopia. 

J .3.2. Speci fi c O bjectives 

With the above genera l o bjecti ve thi s research tried to fu lfill the fol lowing specific objectives. 

• To review d iITerent global ~lIld loca l researches that C<1Il help for the successful completion 

of the study. 

• To understand the concept Of Ctl5C based rccollullcndcr system and the designing process. 

• To iden tify and coll ect tile previous cases. r.1CIS and rules thaI new members need 10 know 

in order 10 select MSE sectors. 

• To identiry main attributes that innuence MSE Sectors selection o rnew members. 

• To co llect different expert ideas and develop guidel ines or adv ice systems to new members. 

• To deve lop a prototype recommendation system 10 en tcrprise mcmbers on the select ion or 

MSE Sector that best matchcs with thei r characteristics or attributc . 

• To eval uatc the perrormancc orlhc prototype systcm 

• To rorward recommendations ror rurther work . 

6 



1.4. MClhodolonv o. 

10 rcali/e the main gO:11 o f this stud) . different method~ and K'Chniq ues "cre used. 

1.4. 1. Liter:lturc Ilev ic", 

For proper understand ing of the prob lem relnt ed 10 MSEs. \0 coll ect necessary informution 

reluted to recommender system and fo r success fu l completion of thi s study releva nt literatures 

sllch as books, journa ls, lll aS~lz i nes, conference papers, IlHlIllial s, und resou rces from intern et 

we re reviewed. 

1.4.2. MClhod of O:IIU C o iled io n 

In th is study to acquire the needed knowledge, both primary nnd secondary data collection 

meth ods were empl oyed. The main data sources for thi s study were the prev iously recorded 

MSEs members' cases from the FeMSEDA o nice in Eth iopia. The previous members cases 

inc lude: amoun t of capita l to start, number of members, locations (reg ion. zone, \\on ... da) that the 

MSEs arc implemented , gender. age. status of previous members (start up, growth and maturity), 

the name of en terprise sectors and activities. 

1.4.3. 5~lInpling T echniq ue :md 5:IInl)le Size 

Domain experts have been se lected by using purposive samp ling techniques. I.e. Based on their 

ed ucationa l qual ifi cations related to the doma in area and their immediate pos ition in the 

enterprise sector promotion 6 (six) domain experts . Because of the diniculty of in terviewi ng all 

members all over the cou ntry was difficult . ten ( 10) en terpri se mem bers were interviewed from 

each region. Because. ten ( 10) members arc represented for each regions (one mcmber from one 

reg ion) to report the progress and problems rega rding to enterprises development. This interv icw 

of domai n experts and members arc used for asking about advi sing s)stem and asking about 011 

info rmation gathered from secondary sources. emi structured in ter"iew was used fo r both 

members and experts. A serni·slnJcturcd intervic\\ is an interview which has a guide that usuall y 

includes both closed-ended and open·endl.-d questions. It is more Oexiblc than structured one . In 
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these ki nds or illlen iew the inten ie\\cr has 11 chance to change the order or questions and 

cxpand the dimcnsion or questions based on the pan icipants' responses. 

I he n:scarcher uscd pu rposive data se lecting methods to se lect sample datascts got rrom 

FeMSEDA o r Ethiopia ror th is research. Becausc there \\cre la rge amount or dma and the data 

in cludes all members in different sWtus namely in stan up (inrant stage " hich needs to stan an 

enterprise), growth (ha ve a power to compute on the market) and maturit y stage (it is profi table 

~lIld have try to add other sectors by themselves). 

There rore, to select successful enterprise sectors rrolll each acti vit y, the researcher selects 

enterpri sc sectors that arc at growth and maturity slUges as a case base deve lopment. These 

success rul enterprise activi ties were selected from each enterprise sectors. There were totall y 

50,000 growth and matured en terpri se sectors from the toW I of 100,000 start up, growth and 

maturit y levels of enterprise sectors. Out since the data set hav ing different problems such us 

missing value of majority attributes. redundancy, elC the researcher se lects fi ve thousand one 

hundred thirty three (5 133) growth and Illatu red cases from the tota l of 50,000 caseS. Fina ll y 

these 5133 cases represented as case base in a CS V (COl11 l11a Sepamtcd Va lues) fonllat that arc 

used as previously solved cases. From 5133 cascs used for thi s research 2,856 were frol11 

manufacturing, 1, 143 were from trade sector, 785 rrom service sector, 266 from constructi on 

sector, 83 agriculture sectors, the number or samples from each enterprise sector depends on the 

total number of cases in the case base. So the researcher selects the case rrom each sector 

proportionall y. (71lis i!)' explained ill cJwpler J /able 3. 1 ill de/ai/) 

1.4.4. Case Represen t:l lio n 

After the required knowledge is acquired, the nex t l<Isk is knowledge (case) representation . 

Bas icall y, CBR (case-based reasoni ng) is a problem so lving methodology that addresses a ne\\ 

problem by first retrieving a past, already so lvcd similar case. and then reusing that case ror 

so lving the current problem 111 J. 

Case representation in case-based rcasoning makes usc of familiar kno\\ ledge representation 

formali sms rrom AI to represent the expcrience contained in the cases for reasoning purposes, 
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I he ca!.C rcprcsent ~lIion t:lsk is conccmed \~ I1h the ~k"CIIOIl of relc\ ant attributes. the deli nllJOn 

of i nde\.c~ and ~Irucluring the kno\\ ledge In a ~pccilic cm,c Implementation 171. 

I'or th i~ research. the acquired C3!>CS \\ere repre!>C nled u!.ing one or the difTcrent case 

representation mel hods that arc appropriate ror the research. Among the difTerent case 

representat ion methods like relmional datoba':>e ca<;e representation. predic.lte based 

rcpre~ent ation and so ft computing clIse representation melhod s, fcature·va lue case representation 

method is used. Out, fo r th is study featu re -vnl ue representnti on method is nppropriate . Feature­

val ue case represe ntation method is a process of represen ting 11 case as (I veclOr of att ribute-value 

pai rs. The reason fo r represent in g cases using fe3ture·vnluc representation is that th is approach 

supports nearest ne ighbor retrieval algorit hm and it represents euses in an easy \\ay 1151. 

1.4.5. 11U1, lclll cfl f:llion Tool 

'owadays, there arc several important CUR implementation frame\\orks avai lable for free for 

teaching and academ ic research. T\\o of them ure my OR \\hich is developed by German 

Research Cenler for Artilicial Inte lligence and jCOLI ORI which is developed by Grou p of 

Artificia l Intell igence Applications (GA IA) . OOlh lools have their o\~ n cupabi lit ies and 

limiwtions. For examp le, Ihe ma in limi tat ions of rnyC OR arc : It docs not support fu ll CIlR 

cyc les (only Retrieva l and Retai n arc supported) and App licab le for simple COR appl icutions. 

So for this research jCOLIBR I C HR FWnlework is selected based on the fo llowi ng unique 

characteri stics' . 

• jCOLl I3R I supports the full CDR cycles (Retrieval, Reuse, Rev ise and Retai n di scussed 

on chapter two) 

• Su itab le for developing large sca le applicUlions. 

• jCOLlB RI is extensible, reusab le 

• It is more user fr iend ly than others and 

• It \\orks \\ e ll in external datubasc such as plain te;>..ls· I7)·18) · 116). 

1.4.6. Tcs ling 11roccdu rcs 

Domai n experts und members \\ere sclccted to c\aluale the dc\clopcd s) stcm. Test cases \\cre 

selected by the rescarcher and relc\ant cases \\ ere selected b) experts and mcmbers to test 
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-.clec.:!ed le.,t ea'll.! 0) entcrlng their (}\\11 qucr~ Rf..'\:JII and rr~I"lon \O)lue 01 the \)!ltC111 hn\c 

been (aleulJtcd ba\ed on 11\ rctne\al rC\Ulh . In addition to thaI. U"ICr OC(cpt'ln(C IC.,tlllg \\3., 

pcrforlm:d 10 Ie\! it application b) thc u.,cr nnd rclC\ .1I11 fcl-oha(k., \\crc colkxtcd to cal uhu e 11'1 

pcrformoncc. 

1.5. Scope :lIId Lilllit :ttiofl s of the Study 

Due 10 dilTerent factor:, ~uch 0., limitulion of time and resource'), the ~opc of Ihe study is 

re ':. tri cled on ly on developing prOtOt ype rL'Conunender S)':.lem for eillerpri .,e sectors (lIId nctivil Y 

:,clcction bascd on different clwmctcristics of thc mcmbers. rhe recommendcr S)·slem \\erc docs 

include other acti vit ies or the 1 b ngenc) :,uch liS con!'lmint~ or finnncc. inrmSlruclUrc 

problems, giving and renc\\al orcntcrpri:,cs license, cnleulmion of laxmion, etc. 

I he main limitmion in thi s developed S)':, tCIIl j.,: it doc:, nOI con trol lhe d)lIomic nUlure or the 

environment. A s elwi ronmenlll i conditions Arc chunged day to d~I ), with social conleXI. 

technologica l r:lctors und :;.()Cio economicul conlcMS this S)SlCm docs not ha\e a capacity to 

control thelll . These f(lctors nmy affect the establi shment ru. \\ell as success of enterprise 

sectors· . 

I he ot her limitation or the study is: Ihe elise structure for the prolot)'pc is made up using 

lmribules that arc recorded in Ihe fi le of previous members. Due 10 Ihese attributes like : land sile 

req uirement o r enumeration area to starl en terprises, lIlarilal SlnlllS, and level orrisk laker \\hieh 

life considered in enterp rise sector and activity selection arc nOI includcd in the case structurc for 

the prototype. Other limil3lion orthe protol),pc is, Ihe explonation racilit) docs not gi\c response 

or reedback based on mClllbcr·s qucstions . It gi \ cs onl) 3 direct cxplanation "hcn the s)'Mcm 

recommcnds a solUlion. For instance, ir one member nOI clear about enlerprise t) pc, thcre is no a 

possibi lily to ask explanation . 

1.6. Signific:tnce oflh e wdy 

Mainl) Ethiopian MSEs dc\elopmcnt agenc) e\pens and nc\\ members, spccificall) the 

inexperienced M Es cxpert proressionals arc the immediate beneficiaric 10 enhance thcir da) to 

day nClivjlies. The protol)pc has greal significance 10 leach ne\\ M Ls C\PCrts and members III 
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ordcr 10 h;l\c ,\cll u"dcr~landlllg ahoYI \1~1 \ \uu:c Jnd lallure. \\ a re .. uh. Iho\/: c\pcn\ 1)1 

\10.,' \ l,;;1n U~ Ihe It):'!cm III rCl.:ommcndlll1:l \lIl.:l.:c ...... lul \10.,1 '-CltOr, to nc\\ mcmhc" bJ\Cd on 

Ihe lr pcr\Ono l or \OC io econollllcnl d1;lr.II..:Ien..lll \ Ihe \~"Icm l.m 1l1 \ C hcllcr od\iu! \CI"\II.:C" 

\\here Ihere nrc no highl y quoldied f-.'\' \ c\pcn prole\\lo!1ol.,. I)CUlU\.C. Ihc o'tC bowd 

rceonullender S)Slelll is de\clopcd u.,lng Ihe kno\\lcdge of dlnercnl \(.'i,: lor of \I)' ., donn,," 

e\ lx:m und \\rillen !,ourec:,. 

1.7. O rg:'tniz:ltioll of the Thesis 

I hc 5IUdy is orgnni/cd in lo :,ix chaptcrs. 

C h:l pter uuc is the introduction p:I" , \\hich eonl:lins the backgr und of the sllldy. problem 

SInIClIlenl, objcctivcs. :,Cope of the :' lUd). the signHicllnec of the :tludy and mel hodology to curr) 

out the resco rch. 

h:IJlICr T" o discussclt ubout l(cvie\\ of literalUre on Ihe ~no\\'I(.-dge based 5)5Iel11s. nbout ils 

background. nrchi!(.'i,:IUre. development pho~s. and l..no\\lcdgc bosed system o\erview and 

oPl>Ortllnitics for cnlcrprisc sectors arc discussed. 

C h:lpt er three discusses the knowledge acquisition , representOlion ond conceptual modeling 

proced ures. 

C hapter four dea ls with implcmenlaliol1 and design of usc based recommender S)Slelll . 

C ha plcr fivc presents the results found in the evaluation und tcsting process of the prolOI)PC 

ensc based recolll lllende r system. 

C hllptcr six focuses on the conclusion and rccomlnendmion based on Ihe finding of lhe research 

and rl'Collllllendations are proposed for future research . 
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C II APT Efl T WO 

2. LI TE RAT URE RE l EW 

2.1. Recomlllender System 

Recommendation systems have ari sen [0 provide convenient suggestions 10 users. These SYMcrns 

can be lIsed for di fferellt pu rposes in severa l domai ns from offeri ng papers to rcscnrchcrs 10 

help ing consumers in c·com11lcrcc. There nrc rccommcndmion systems in di fTl!rcrll domains slich 

as film s, telev ision programs, video, music. books, news, imogcs. and web pages. It can be 5.1id 

that, recomlllendation systems basically aim to overcome the difliculty o f fi nding prope r 

information. Among the most famous ones, Amuion recommends books in book dOlllai n; 

Lasl.fll1 he lps users to find the songs that the)' wanllO listen: and Movie Lens tries 10 guide users 

to reach the movies they might like 171 . In a recommendation sy~lem application there arc 1\' 0 

classes of entities, wh ich we sha ll refer to as users and items. Users have preferences for certa in 

items, and these preferences must be teased out of the datu . The data itse lf is represcnted as a 

utility matri x. giving fo r each user· item pair, a value that represents " hat is known about the 

degree o f preference of that user for that item. 

In the simp lest recomm endation process, the user is supposed to be looki ng for some prod uct to 

purchase and therefore is ash-d by the systcm to providc some product requirements, those tilat 

helshe considers as th e mosl im portant. In reply. the systcm in itiates a search in th e case base to 

identify products that should be recommended, i.e. those that satisfy these requirements. In this 

process we can identify some basic clcment s. such as. the in put (where the user provides his/her 

requ ircments), the prod ucts rctrieva l (where th e system searches the prod ucts according to uscr 

requ irements) and the output , where some recommendation is given to the uscr [ II I· 

Rcconllllendcr systems arc being used in e--commerce "cb si tes to help customers in sc lecting 

prod ucts more suitable to their needs. The gro \\th of Intemet and the busi ness to consumer e· 

Commerce has brought the need for such a Ile\\ technology. One of these approaches, call ed 

knowledge. based recommender system. al lo' \ s the S)Slem to leam about user preferences o, er 

ti me and automatically suggest prod ucts that the leamed user mode l [ I I I· 

12 



Recolllll1ender S) SIems rcprc~1lI u~r preferences lor the purpose of ~uggcst,"g Items 10 

purchase or examine . rhc) ha\c become fundamental appitclJtlons 11\ e lectronic cammer e and 

information a cess. providing slIl:a;estions Ihat efTectl\el) prune large infomlation spaces SO Ihal 

users arc directed lo\\ard those items thnt best meeltheir needs ond preferences 119\. 

Recoll1l11ender ::tysleill s Iry 10 help user' s UCCC!lS complex informmi on spaces. A good example i!l 

when Ihey arc used to he lp users to :lcce::ts on line product cutn logs. where recol11lllender systems 

have provcn (0 be espec ially useful for l11 0king producl ::tuggcstions in response 10 cv Ivi ng user 

needs and preferenccs 1201. 

2.2. Archil ec lu re of RccoIIHuendcr sys lem 

A recolllillendation seeker lIlay ask for II recollllllendniion . or :1 recommender lIIay produce 

recommcndations to the user with no prompting. eekers llIay volunteer their 0\\ 11 preferences, 

or recommenders may ask about theill . Unsed 011 :t sct of kno\\ n preferences hislhcr 0"0'11, the 

seeker's, and tho5C of other people, onen people \\'ho received recommendations in the past. the 

reconllllcnder recommends items the seeker probably will like. The seeker mny usc the 

recommendat ion to select items from th e universe or to communicate with others [71. T he 

urchitecture of recom mender system is represented under here. 

......... 
o 
o 
o 

o 
o 
o 
o 
o 

Unl \cr$c or 
Altcrnll l l\C~ 

,................. . ....... ... II,,) ~""""f' lit ... ,..,..., ",/. 

I' re ftrell ce 
1'1'0\ ider 

o 
o 
o . .......••.........• 

Figure 2. 1: Architecture of recommcndcr S)stCI11 (sourcc: [8)) 

As sho\\ n in figu re 2. 1. the recommendation seeker (members) asks recommendation \~ilh the 

help of rccommcnder systcm from preference provider (lnd universe of altemati\ cs by enterin g 

the req uired queri cs by them. Based on thc ilems listed in the preference provider. the s)stel11 
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pro, idcs solution or rccommendmion b) mC;l '>uring ~imll;lrll) bel '~ccn nc" cn~s "hieh is 

pro' ided b) the mcmbers and e,"i sting ca~ slOred III the ca~ base. I mall y, the s) stcrn ,~i ll 

provide best similar cases 10 the members frolUthc e\iSling cases. 

2.3. Types of Recommender YS ICfH 

Based on how reconulIcnd:ll ions afC Illude , Rccollullender systems can be clnssified in to the 

following categori es 191 : 

./ Content-bascd reco llllll ender systems: in whic h th e user is fecollullendcd items simi lnr 

to those the user preferred in the pasl. 

./ Knowledge b:lsed rccol1l111 cllder system: in which it depends ei lher on explicit doma in 

knowledge about the items or knowledge about the uscrs 10 derive relevonl 

recommend~lIion . 

./ Colhlborathrc filterin g systems: 111 \\'hich the uscr is r(''Colllmcnded items thut people 

with similar tustes and preferenccs liked in the pasl. 

./ lI ybrid rccommcnder system: Due to the shortcomings proper of each of these 

strategies alone, combinations of conten t based and co llaborative filte ring have been 

investigated in the so cn lled hybrid rCCO llllll ender systcms. 

But th is research is main ly focused on the Knowledge based recommender system, the dewil 

ex planHtion of Knowledge based recolllnlcnder system is di scussed as follows: 

2.4. Knowledge based recommender sys tems 

Knowledge-based recommender systems perform a needed function in a '~orld of ever­

expanding in fo rmation resources. Unlike other recolluTlcnder systcms. they do not dcpend on 

large bodies of statistical data about particul:u ratcd items or particula r users. The knowledge 

component of thcse systems necd not be prohibitivel y large. since \\ c need onl y enough 

knowl\.'dge 10 judge items as similar to each other [61 · 

Further. knowledgc·based recommendcr systems actually help uscrs explore and thereby 

understand an information space. sers arc an integral part of the knowledge di scovery process, 

e laborating thei r infonna tion nceds in the course of interacting with the s)stem. Onc need only 
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ha\ e general "'-no \\ ledge aboUl the sct of lIem$ and onl) an IIlform al kno\\ k'dl,!c of one's need.,; 

the s)~tem "'-110 \\ S about the tradcofT!I. c:ltegor) boundanes. and u~lul search strateg ies 111 the 

dOlllain 161 . 

2.5. Kn owledge b:lscd syslcm (case b:tscd rc:tsoning syslcm) 

Knowledge- tb sed System (K IlS) is one of the major f:un ily members of the AI group. \Vith 

ava il abi lity of advanccd computing r:'lci lities and ot her resources. nnenlion is now tuming to 

more an d more demanding tasks, which might require intell igence. The soc iety ,md in dustry arc 

becoming knowledge ori ented and re ly on diITerent ex perts' deci sion-mak ing abi lity. KBS ca n 

nCI as an expe rt on dCllln nd without wasting time . anytime nnd nnywherc. KO S can save money 

by leveraging ex pert , allowing users to function at higher level rllld promoting consistency. ne 

may consider the KO as producti ve tool. having knO\\ledge of 1110 re lIulI1 one expert for long 

I>c riod o f time. In fact , a Kl3 is a computer based system. \\hich uses and generates knowledge 

from data, infonnation and knowledge 1211 . 

asc-Based Reasoning (C BR) is one of the Illost success ful machine learning met hodologies thnt 

exp loit a knowledge- rich representat ion of the appliclltion domai n. l3as ica lly. OR is a problem 

so lving methodology that addresses a new problem by first retrievi ng a past. already solved 

simi lu r case, and then reusing that case for solving the currcn t problem. In the Illost 

stra ightforward application of CDR to recoll1lll endat ion generation. the case base models the 

products to be recommcnded and th e set or suggested/recommended products is retrieved from 

the case base by searching ror prod ucts simi lar to Ihat partially descri bed by the user 1201· 

2.S. I. Architecture of knowledge based s)'slem 

The KBS consists of a Knowledge Base and 0 scorch program called In ference Engi ne (IE). The 

IE is a softwafC progra m. which infers the kno\\ledgc available in the knowledge base. The 

knowledge base can be used as a repository of kno\\ ledge in \orious fomls. This may includes an 

empty Work Space to store temporary results and inronnation/kno\\ ledge pieces/chunks. As nn 

expert 's po\\er lies in his exp lanation and reasoning capabilities. the expert s) stem ' s crcditnbilit) 

also depends on the Explanation and Reasoning of the decision madclsuggested b) the s) stelll . 

Also. human beings have an abi lity to lea rn ne\\ things ond rorget the unused kno\\ledge from 
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their mind <i. t.,imulatioll of such Icanung IS e'l')Cllllul c.:omponent of I-..U~ . rhe life of 1-..13, rna) 

\:lr) according to the dcgree of sud, '11111ulallon . I-..B' Illa) be clther manuall ) upd3lcd or 

autoT1131icall) upd:ucd by machine (maclllllc learnlll1!). Ideall).lhe baSIc fmllle ofa 1\.0\ mrel) 

nceds 10 be 1Il0dilied . In addition 10 nil these. there ~hould be nn appropriate scr Intcrfnce. 

\\ hich IIlII) havc the Natural Languagc Proccs~illg f:lci lit) 1221. rhesc componen ts are ~ho\\n in 

the fo llo\\ing ligure. 

Oom",ln ~p(nowI.dg. 
E)(pert ~ e ngineer 

I n l erenee 
engln. 

P(nowledge 
eo •• 

1= 

1= 

U .or - -Int • • 1'Oe. - 1-1 

Figure 2.2: Archi tccture of~, Know ledge·Oascd ) stelll (source: 122)) 

UO III ~l i n U I)Crts : • indiv id ua ls who currentl y arc experts lind know about the domain. but 

nOlhi ng about particul ar cases or how the system works. 

Knowledge enginccrs: • design. build , and debug the knowledge base in consu lt ation with 

domain e;"<perts. 

Knowledgc b:lse: • contains necessa ry knowledge abou t the domain th31 is req uired to hundle 

problems. Knowledge can acquire from expert, documents. books. novice and others. There are 

many tcchniq ues to represent knowledge such as rules. semantic nel\\ork, and frames. 

Inrerc nce engine: _ a lso kno\\n as rule interpreter. It is a sofl\\nrc progral1land problem so lving 

component. \\hich infe rs the kno\\ledge available in the kno\\ledge basc. It nllo\\ s ne\\ 

infcrences to be nHlde from the casc specilic daw and the kno\\ledge in the kno\\ledgc base. 

EXlll:l n~tion/reaso nin g : • analyzes the structure of the reasoning performed by the S)SICI1l nnd 

cxplains it to the user. 
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l "c r : ~ IIldi\iduab "ho con\ult!l \\lth thc ') ICOI h' tcl ad\ic.:c "lth Ihc \)"COI \,h,,:h \\lluld 

ha\c been pro\ided b) Ihe C\pen 1I,,\e problelll\ IlIr Ihe \)\Icm. kllO\\ about panl(;ular C3'tC'. 

but not obout ho\\ the s}slem \\(Jr~\ or thc dOIllO'" 

2.5.2. The Knowledge OcvclolHl1en tlElIgin ccri nl! III'0cc"" 

I he development of kno\\ ledgc bn\.Cd ,)\ICIII j., the "ue"ml,on of mony c mponcnl). I he 

fol lowing figure (figure 2. ) prescnt s the ovcf\ic\\ ofKn S de\<cl pmellt proccs:-.. 1 he kno\\\edge 

of the ex perl 's is stored in his/her mi nd in n \ery :lbwncl "ny. Aho every ex pen mo)' nOI be 

fnm ilia r with knowledge b:lsed ~y5le llls tcrll1inolo"y and the \\0) to de\elop all intelligent 

system. '\ he Knowledge e ngineer (KE) i) rC)I)QII!liblc peMn 10 :1 quire. tl1lns fer nnd rcprcSCrH 

the expcn s' knowledge in form of computer !J)Melll . I)eoplc. I "pen,. 1 co hers. tudcnls und 

1 esters arc the mai n u::.crs· groups ofkno\\ ledge ba!tCd ) MeIllS 1211· 

..:n· .. · ' .. ,,1! .. 1 
1~ .. t.!i n~· .. I· 

-
~ • 
" -- -< 
t • 
,!! -

I t ·1· .. ·" I 
,,, .. ,, ,, ,,,.1,,,, t 
\. ",,,,,111.,,. 1 • 

l -{ I" ." ... , ,,.I Il" ! V"dll , " , I" ..... . tl i 

V "II. I " , ou '" .. I 
~'-' 

h " 0" , ... I Il" l 
1("", •· ... .. ' '' '1 .. .. -" 

Figure 2.3 : Development of n Kno\\ Il.odge-Based S) stCI11 (source: l21)) 

2.5.2. 1. Knowlcdge acquisition 

KIlO\\ ledge ocq uisilioll is the process of acquiring relc\ ant kno\\ ledge from human e\peru. 

books, documents. sensors. or computer files. The ~no\\ledge can be specific 10 the problem 

domai n or 10 Ihe problem-solving procedures. it an be general I..no\\IOOge (c.g .• I..no \\lcdge 

about business) or it can be Mela kno\\ ledge (lno\\ ledge aboul 1..110\\ ledge). Kno\\ ledge 

ocquisition is the boll ieneck in ~no\\ledge based S)Slem de\cl0pl11cnl loda) . 13ccnusc. the 
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tru sI\\onhincss and the performance of the kno\\ ledge b:lsed ~)stell1 mainl~ depends upon the 

acq uil'l:d knowledge 171. 

rhe kno\\ ledge acq uisition process IIlcorpor.ues t)pical fact finding methods like intervie\\ s. 

questionnaires, record reviews and observation to acq uire fuctuu l and expl ic it kno\\ ledge. 

lIowever. these met hods arc not mueh eficct;ve 10 e;\ traci tacit kllmded gc "hich is stored in 

subconsciolls mind of expert s and reflected in the mental models [2 11 . The performance of the 

expert systems depends upon the reliab ili ty, va lidi ty and accu racy of the elicited knowl edge. The 

process of knowledge el ic itation is affected by different contributing factors such ns 

communication between the expen and abi lity o f knowledge engi neer. 

i. Interv iew 

Is the most commonl y used form of knowledge acqui sition is face-to· face interv icw analysis. 

This is an ex plicit technique that appears in several variations. It in volves a direct dialog between 

the ex pert and the knowledge engineer. lnfonn:ltion is col lected with the aid of conventional 

instrum ents (e.g., tape recorders, questionnaires) and is subsequently transcri bed. anaIY'~ed, and 

coded. Based 011 its structure, interview can be class ified into structured, semi structure and 

unstructured interview [231. 

Unstructured (i nforma l) Inten 'iews: Man y knowledge 'Icquisition intcrview seSSIOns arc 

co nd ucted informally, usuall y as a sta rt ing po int. Starting informa ll y saves time; it helps to movc 

qui ckly to the basic structure of the domai n. 

Unstructured interviewing provides complete or well-organized descriptions of cognitive 

processes. There arc several reasons for thi s: The domains arc generally complex; th e expcns 

usual ly find it very difficult to express some of thc 1110st important clemcnts of thcir knowledge; 

domain experts may interpret the lack of structure as implying Ihal they need not prepare for the 

interv iew; data acquired from an unSiructured interview arc often unrelated. exist at varying 

levc ls of complexity, and arc dimcult for the knowledge engi neer to review. interpret, and 

integrate; and few knowledge engineers have the train ing and experience 10 efficient ly conduct 

an unstructured interview 123J, PI. 
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Structurcd In tcn'icws A struct ured intervicw is II s),stcmatic. goal·oricilled process. It forces 

organi zed communication bchH .. 'Cn the knowled ge engi ncer and the eX I>crt . The structure redu ces 

the interpretation problems inherent in unstructured intervicws and allows the knowledge 

engineer to prevent the di stort ion caused by the subjecti vity o f the domain cx pert. Structuring an 

intervicw requires attention to a number of procedura l issues. 

A scm i-structured intcrv iew is an interview which has a guide that usua ll y includes both 

closed-ended and open-ended questions. It is more flex ible than structured one. In these kinds of 

inlCrview the interviewer has a chance to change the order of questions and ex pand the 

dimension of questions based on the parti ci pant s' responses. 

In summary, interviews arc an important technique. butlhey must be planned carefully, and the 

interview results must be subjected to thorough verificat ion and va lidat ion methodologies. 

ii. Observations 

Sometimes it is possi ble to observe an expert at work . In many ways, thi s is the most obvious 

and straightforward approach to knowl edge acqui sition. However, the difficulties involved 

should not be underestimated. For example, most experts advi se several people and may work in 

several domains s imultaneous ly. In thi s case, the knowlcdge enginecr's observat ions wi ll covcr 

all the other act ivities as well. Therefore, large quanti ties of knowledge are being co ll ected , of 

whi ch only a little is use ful. In particu lar, if recordings or videotapes arc made, the cost of 

transcribing large amounts of knowledge shou ld be carefull y considered (29]. 

iii. Document analysis 

In order to elicit knowledge from documents, relevant documents which arc related to MSEs arc 

rev iewed. Document ana lysis collects information from existing documents. These documents 

include re lated literatu res, broachers, manuals, employee hand books, reports, glossa ries and 

training materials [8J.The documented sources used in thi s study are : Articles that arc publ iShed 

in difTerent journals, vouchers, manual s, guideline and fonns that arc used in the process of 

MSEs. 

Knowledge Elicitation (KE) is the process of obtaining knowledge from a domain expert that 

describes how they perfonn a specific task and describes what general knowledge they have 
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about the domain . One usc of KE is oblaining kno\\ ledgc frolll a person in order to transfer it to a 

computer progral11 1241. 

Difrerent KE techniques have been developed in order to obt~l in kno\\ lcdge. They can be 

class ifi ed along many dimensions. The most COlll lllon one used is direct verSliS indirect, whcre 

direct tcchniques. such as interviewing. are used to obt ~lin informa tion thm is eas il y verbali zed, 

and indirect tcchniques, such as sorting domain ent ities into catcgories, arc used to obtain 

informat ion that is not easil y arti culated in response to direct questioni ng. Class ification can also 

be based on the type of in teraction with the subject and the type of knowledge most cOllllllonly 

obtai ned (sequencing, classificati on, etc.) 1241 . 

2.5.2.2. Knowledgc rCllrescntat ion 

Acqui rcd knowledge is organized SO that it will be read y for usc, in an activity ca lled knowledge 

representation. This act ivity involves preparation of a knowledge map and encoding of the 

knowledge in the knowledge base (23 ). 

2.5.2.3. Knowledge va lidation 

Knowledge va lidation (or verification) involves va lidati ng and verifying the knowledge (e.g., by 

using test cases) unti l its quality is acceptable by uscrs. Testing results arc usuall y shown 10 a 

domain expert to verify the accuracy o f the knowledge base l23 J. 

2.6. Knowledge based reasoning techniques 

There are a number of knowledge based reasoning methods. The well-known reasomng 

approaches are ontology based reasoning, semantic network. neural network, fU7.zy logic, case 

based reasoning and rule based reasoning. But for the purpose of th is research work case based 

and rules based reasoning approach are di scusses below in detai l. 

2.6. 1. Case based Reasoning 

Case based Reasoning (CBR) is a SCi of new theory and research method developed by the 

domain of AI in 1977 by Schank and Abe lson (Schank & Abelson, 1977). The field of COR, 

which has a relatively young hi story, arose out of the research in cogniti ve science. COR is an A I 
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tec hnique 10 suppOrt Ihe capabi lit ) of reasoning and learning in advanced decis ion support 

systems. Spec ifi ca lly. il is a reasoning paradigm Iha\ exploits the specific kno\\ ledge collecled 

on prev ious ly encountered and so lved situations. which arc kno\\n as cases 11 51. According 10 

1161. CSR means reasoning rrom experiences or old cases in an eITort to so lve prob lems. critique 

solutions, and exp lain ing inconsisten t situations. 

Case-based Reasoning (COR) combines the knowledge based support ph ilosophy with a 

simulation o f human reasoning when past ex perience is used, i.e. mental ly searchin g lo r similar 

situations happened in the past and reusing the experience gai ned in those situations. In CSR, the 

knowledge cases are structured and stored in a database, which the use r queries when trying to 

solve a problem. In processing a query, th e system evaluates the s imi larity or reat ures between 

eac h case in the database and the query. The most similar cases arc presented to the user as 

poss ible scenarios ror the problem, i.e. the system doesn't make the deci sion it only supports the 

dec is ion making process [1 6]. 

The structure of a CBR system is usually devised in a manner that rencets separate stages. 

Howevcr, at the highest level or abstract ion, a CBR systcm can be viewed as a black box that 

incorporates the reasoning mechanism and the fo llowin g ex temal face ts [26]: 

~ The input speci fi cation or problem situat ion 

~ The output th at defines a suggested solution to the prob lem 

~ The memory or past cases, the case base, that are rcf"ercnccd by the reasoning mechan ism 

P roblem 
caoa 

CaSQ basQ 

I 
Ca •• 

r e triever 

LJ] 
1 

C ase 
re03onor 

D .. ,i" .. d 
SOlutio n 

_ l'k>nT1ft l ,nleraCI ,one 
~ r oss b 'o ir i ernCl iQn5 

Figure 2.4: Two Major Components o rthe CBR System 
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In Illost CBR systems. the CBR mech~n ism a lternati\cI) referred to ~s the problem solver or 

reasoner has an in tcmal stnlcturc di vided into 1\\0 major parts: Ihe case rClrie\cr and the caSe 

reasoncr. The case retrie ver' s task is to find the appropriate eases in the case base, "hile the case 

reasoner's uses the cases retrieved to lind a solution to the prob lem description given. This 

reasoning process generall y in volves both determ ini ng the differences bel\\een the cnses 

retrieved and the current case, and modi fying the solul ion to reOect these differences 

appropriatel y, The reasoning process mayor may not in vo lve rel rieving :Idditiona l cnses or 

portions of cases from the case base 1261. 

2,6. 1.1. e lise based reasoning cycle 

Case based reasoning life cycle incorporate four m:tior components that make the reasolllllg 

mechani sm success ful. These arc retrieval , reuse, revise and retai n. 

Solving a problem by CBR involves obtaining'l prob lem desc ription, measuring the similarifY o f 

the cu rrent problem to previous problems stored in a case base (or memory) with their known 

solu tions, retrieving one or more similar cases, and attempting to rel/j'e the solution of one o f the 

retri eved cases, possibly afier adapting it to accoun t for differences in problem descriptions, The 

so lution proposed by the system is then eva/lla/ed (e,g .. by being app lied to the initial prob lem or 

Assessed by a domain expert). Fol lowing revisioll of the proposed so lution if required in light of 

it s evaluation, the problem description and its solution can then be rCfOillcd as a new casc, and 

the system has learned to solve a new problcm {25 J. 

Problen, 

-U ____ --"R"E=-.!T'-'R"-"-"E~V=E====_ U Similar r--- C ases 

RETA' T 
rrrr::::i 
ll~~~ R E U SE 

C A se BAse 

uPdo,ed ___ D - --""""""-cc--L l--
Solution R E VISE 

Figure 2.5: The case based reasoning cycle (source: l251) 
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2.6. 1.1.1. H.Clric" .. 1 

An important step in the COR cycle (F igure 2.5) is Ihe retrieva l of previous cases th3\ can be 

used to solve the target problem. 

C:lse retrieval is the process of findi ng wit hin the case basc those cases that arc the closest to the 

current case . To carry Ollt case retrieva l there must be criteria that determine how a case is 

judged to be appropriate for retrieva l and a mechanism to control how the case base is searched. 

The selection criteria is necessary to decide which case is the best one to retrieve, thai is, to 

determine how close the current and stored cases arc 1261. 

The Retrieve task starts with a partial problem description, and ends when a best matching 

prev ious case has been found . Its subtasks arc referred to as Identify Features. Initiall y Match, 

Search, and Select, executed in that order 1271 . 

Idelltify Featu res: To identify a problem may involve s imply notic ing its input descriptors, but 

particularly for knowledge-intensive methods a more claborate approach is taken, in wh ich an 

attempt is made to understand the problem within its con text. Unknown descriptors may be 

disregarded or requested to be exp lained by the user. In other words, it identifies its descriptive 

properties and takes out th e propert ies which don' t describe the problem strongly. 

Ini tia lly match : An initial match ing process which retri eves a set o f plausible candidates, and a 

more e laborate process of selecting the best one among these. That means it involves search ing 

and sim il arity assessment to produce similar cases. 

Select : From the set of similar cases, a best match is chosen. This may ha ve been done during the 

initial match process, but more often a set of cases arc returned from that task. The best matching 

case is usually detennined by evaluating the degree of initial match more closely. 

In COR there are different case retrieva l algorithms but the two most frcqucn tly used arc nearest 

neighbor and induction case retrieval algorithms [271. These algorithms can be used alone or in 

combination with each other. 
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2.6. 1.1.2. NClIrcs l Ncighbor Rctricv:11 

In nearest neighbor retrieval. the case retrieved is chosen \\hen the weighted SUIll of its features 

that match that query ease is greater than the other caSes in the case base. In simple terms. a case 

that matches the query case on n number of features, will be retrieved rather than a case whi ch 

matches on k number of features where k < n. Some features that arc considered more impor1ant 

in a problem solving situation Illay have their importance denoted by weighting these features 

more heav il y in the matching [26J. 

[n short, when a new case doesn ' t exactly Illatch with old cases then thi s algorithm wi[1 return 

nearest match from CBR library. It is suitable when there arc attributes that have numeric 

(continuous) val ue. The algorithm for nearest neighbor is as fo[lows [1 5J: 

>- For each/ea/ure ill the inpll/ case 

>- Find the corresponding/eo/lire illihe slored case base 

>- Compare Ihe two vailies 10 each olher and compille Ihe degree o/molch 

>- Mulliply by a coefficiefll represt!lIling Ihe imporlonce 0/ Ihe /eotllre 10 Ihe lIIatch 

> Add Ihe reslills 10 drive an average malch score 

>- This number represents Ihe degree 0/ match o/the old case to the inpill. 

2.6. 1.1.3. Inductive approaches 

When inductive approaches are used to determine the case base st ructure, that is to determine the 

relative importance of features for discri minating between sim ilar cases, the result ing 

hi erarchi cal structure of the case base provides a reduced search space fo r the case·retriever [26]. 

In inductive retrieval, use past cases to extract rules or construct dec ision liS]. This technique 

finds target case· based on index source case. Cases are di vided into a decision tree structure. 

Inductive retrieva l used to retrieve set of matched cases and then nearest-neighbor retrieva l rank 

these cases according to their similarity with target case. 
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2.6.1.2. I~cusc 

Once :1 m~tching case is retrieved. a CUR system auempts to reuse Ihe so lulion suggested by the 

retrieved case in order to derive the so lution for the !lew problem situation by adapting the 

retrieved case if necessary to completely fulfill the requ irements o f the present situati on 1281. 

According to 127J There arc two main ways to reuse past cases: (i) reuse the past c'lse solution 

(transformat ional reuse), and (ii) reuse the past method that constructed the so lution (derivational 

reuse). In transfo rmational reuse the past case so lution is not directl y a solution for the new case 

but there ex ists some knowledge in the form of transfo rmational operators such that applied to 

the old so lution they trans form it into a solut ion for the new case . 

Derivat iona l reuse looks at how the problem was solved in the retri eved case. The retrieved case 

ho lds information about the method used for solving the retri eved problem including a 

justification of the operators used, sub goa ls considered , altematives generated, fa il ed se,lrch 

path s, elc. 

2.6. 1.3. Rc\' ise 

Depending on the employed adaptation procedure, the correctness of the suggested solut ion often 

cannot be guaranteed immediately. Then it becomes necessary to revise the solved casco How 

such a revision is performed, strongly depends on the part icu lar application scenario. For 

example, it might be poss ible to apply the suggested so lution in th e real-world to see whether it 

works or not. However, often a direct application of an uncertain solution is impossible due to 

the corresponding ri sks (e.g. medica l diagnosis systems). Then the revision has to be perform ed 

manuall y by a human domain expert or by a lternati ve methods such as compu ter s imu lat ion. 

Usua lly, the focus of the revi se phase lays on the detection of errors or inconsistencies in the 

suggested solution and the initiat ion of further problem-solving attempts [30]. 

2.6. 1.4. Retain 

Retai nment is the process of incorporat ing what is val uable to retain from the new problem 

so lving epi sode into the existi ng case base in order to make the knowledge available for fut ure 

reuse. Th is step completes the experi ence feedback loop that is a neccssary prerequisite for 

enabling a system to learn from expcriences [30], 
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This is the process of incorporating \\l1at is uscful to rctain from the nc\\ problem so lving 

episode into the existing knowledgc. The learning from success or failurc of thc proposed 

so lution is tri gge red by the outcome of thc eva luation and possib le repair. It invo lvcs selcct ing 

which informat ion from the case to retain. in what form to reta in it. how to index the case for 

lat er rctrieva l from similar problems, and how to integrat c the new case in the memory structu re 

[27J.Thcse approaches often im ply a reorgani zation of th e ent ire case base when addi ng a new 

case, for example, by removing other cases. 

Ge nerally, the capabili ty to acquire new caSe know ledge during a CBR system 's life time 

principall y adds these systems to the class of learning systems. Conversely, man y CI3R systems 

developed so far do not exploit this concept o f the CI3R cycle at all. Thi s ho lds true espec iall y 

for the commercially employed systems. Further, the original idea of the CBR cycle focuses on 

learning case knowledge. 

2.7. C BR Techniques 

Accordi ng to [28J there are different techniques of CI3R, among these: Case Representation, 

Index ing, Storage, Retrieval and Adaptation arc the commonly used techn iques in any CI3R 

research. These techniques wil l be di scussed in brief by the fo llowing subsections. 

2.7.1. Case Representation 

In CBR terminology cases are usua lly denotes a problem situation. A case can be defined as 

previously experi enced situation whi ch has been captured and learnt , is referred to as a past case, 

previous case, stored case or retained case [29J. 

A case can be said to be the record of a previous experience or problem . The infonnation 

recorded about thi s past experience will depend on the domain o f the reasoned and the pu rpose to 

which the case will be PUI [26]. Whenever we want to choose representation format of a casco 

the fo ll owi ng factors should bcconsidered 115J, (26): 

./ The cases may have segments within them that form natural sub-cases or components . 

./ The content or features that desc ribe a case ha ve assoc iated types and structures. 

Se lect ion of language and shel l may reduce number o f formats for case representation. 
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./' Indexing and search mechanism. Format of C<lse should be selected accordi ng to sea rch 

mechani sm. Casc format should be able to interact \\ith mechanism easily . 

./' Type or structured associated wi th con tent. 

Whatever fo rmat the cases arc represented in , the collection of cases itself has to be structured in 

some way to facilitate the retrieva l of the appropriate case when queried. There are approtlches 

such as: A nat case base is a common structu re ; in thi s method ind ices are chosen to represen t 

the im portant aspects of the case and retrieval involves comparing the current cases features to 

e<lch case in the case base. Another common case base structure is a hierarchica l struct ure that 

stores the cases by grouping th em to reduce the number of cases that have to be searched . As 

with the fo rm of case representation chosen wi ll also depend on a number of factors [26.1 . 

./' The representation used in the case base . 

./' The number and complexity of cuses being stored . 

./' The num ber of features that arc used for matching cases during searches . 

./' Whether some cases arc similar enough to group together 

Each case is constituted with three main parts: [28J 

./' Problem/s ituation description: describ ing the state of the world when the case occurred 

and, if appropri ate, what problem was needed to be solved at that time . 

./' Solution : describing th e so lution to the problem specifi ed in the problem description or 

the reaction to the given situation . 

./' Outcome: the resulting stale of the world when the solution was applied. 

Cases are used to represent domain knowledge of a case based systcm. A casc refers to specific 

experience or knowledge ti ed to spec ific situation that is worth remembering for future use. So 

that cases in the knowledge base represent collection of specific experienced, captured and 

learned s ituat ions of the application domain PO]. 

2.7.2. Indexing 

Case index ing refers to assigning indices to cases for future retrieval and comparisons. This 

choice of indices is important to being able to retrieve the right case at the right time. This is 

because the indices of a case will determi ne in which contex t it will be retrieved in future. These 
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are some suggesti ons for choosing ind ices 1261 . For c .... arnp le. data bases use index to speed up 

retrieva l of data. In fo rmat ion in a case can be t\\ O types: 

I. Indexed infomlation usc for retrieva l. 

2. Unneeded informat ion that may prov ide information to user but not used in rctrieval. 

For instance, we can see a medical systcm, where patient's age, sex , height and we ight C:1Il be 

used as index features. That information is helpful for future retri eva l. The patient 's !lallle can be 

in c luded as an unn eeded feature which can ' t be used in the retri eval. Name should be helpful for 

doctor for remind patient. Index should have fo llowin g features 115]. 

./' De predicti ve . 

./' Should show the purpose for which case will be used . 

./' It should be easy to recognize it in the futu re . 

./' [t must address the future use o f the case base. 

Ind ices should be abstract enough to all ow for that cases retrieva l in all the circumstances in 

which the case will be usefu l, but not too abstract. When a case 's ind ices are too abstract that 

case may be retrieved in too many situations or too much processing would be required to match 

cases [26], (7] . Indices can be selected in both ways: manual ly and automaticall y. [f you choose 

index manually then you have to dec ide a purpose of case. Automated indexin g has many 

methods including: 

)}; In different-based indexing, index has to differentiate a case from another case. 

» [n the inductive learning method, features arc identified whi ch latterly uses as an index. 

» Appropriate set of indices produce by s imilarity and explanation-based method for those 

cases which have same infonnation. 

2.7.3. Storage 

One important aspect of the efficien t CBR system is case storage (26J . II represents a logica l 

view what is stored in case. For efficient retrieval , case base should be organ ized in a 

manageable way. These methods referred as a case-memory mode l. 
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2.7 ... . I{clri cv;1 1 

Ca~ rctric\a l is a proces~ or finding cao,(!" \\hkh arc do\C.,tt WrrCl1lla~ 1261. l or cflkicl1 t 

ca<,c retrieval. there should be scicetion critcria "hid, \\111 Judge n ca~ OR major reo,carch 

nrca is rctrieval. There arc four rct rie"ul tl'Chniquc!t 111 "hich all or them arc discussed ill the 

COR cycle section. 

2.8. Case Ad;tpt ;t1ion 

11 is II technique to alter retrieved case ror reproducing new so lution ror new problem. A good 

adaptation of old cases to fit the new case clln reduce significantly the amoun t or \\ork needed to 

So lve it. Accord ing to 1261. there arc three techn iques "hieh nrc mostly used in OR s) stelll s 

i. Str uctural Ad ot l.hll ion 

In structura l adaptation. ronnulas and rulcs are directl y applied to the stored sol ut ion in COR 

library. When case applies to thcse rulcs lind rOn11Ullls. the OR s)stern adapts thi s case and 

match wit h new problems. 

ii. De riva tio na l Ada pta tion 

It is a technique to rellse the rules and rorm ulas to prod uce a new solut ion to a current problem. 

Solutions which arc retri eved must be stored as addi tional case in the CUR library SO it 

reproduces new solu tion to the new case. 

iii. Null Adapt a lion 

It is the simplest kind of adaptation. Nu ll adapt:llion means the adaptation is Icft to the uscrs or it 

is even not necessary to adapt at all. Most cornrnertial OR s)stems \\ ork \\ilh null adapuuion . 

'nle case base is searched for a similar case con taining the most similar user requirements and 

the so lution rrom thi s casc is taken to soh c the current problem \\ ithout an) modification . 

2.9. Advantage or case bascd reaso nin g 

CHR has severa l advantages in the de\cloprncnt or t..no\\lcdgc basc s)stem some or them arc 

listed as rollows 136): 

o Requires less maintenance elTon 
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o Im prove problem solving perform ance Ihrou£h reuse 

o Ma kes use of ex isting d'lIa. e.g. in dmnbases 

o Improve over lillie and adapllo clumges in Ihe erw ironmcnt 

o Hi gh uscr acceptance 

o Handling unex pccted or missing va lues. 

2. 10. Dis.ldvanhlge or elise bused rcnsoning 

Evcn though casc based reasoning approaches have a number of advall1agcs. But , duc to lack of 

suffi c ient cases, the construction and inference Illcch:misrn of a case-based systcm loss the 

rcq uired object ive. Some of the limitations in case-based reasonin g arc 1291 : 

o In ability to express general knowledge 

o Knowlcdge acqu isition problems 

o In ference cmciency problems and I}rovision o f ex planations 

2. 11. Integrating Rule-based and Case-bused Ileasoning 

Rul es reprcsent general knowledge of the domain. whereas cases represent speci fi c historica l 

kn owledge. Rule-based Systems sol ve problems from scratch, while case-based systems use pre­

stored situat ions to deal with simi lar new instances. Therefore. the combination of the two 

approaches turns out to be natura l and usefu l. 

Thc combination of RBR (Rul c Based Reasoning) and CBR is al so justified by th e fact that it 

closcly emulates the human way of thinking in a vari ety o f complex appl icati on domains (e.g. 

lega l reasoni ng and medicine). When dealing with a new s ituation, an ex pert usuall y combines 

gencra l (rule-based) knowledge wi th speciali zed (case-based) knowledge gained from expcricnce 

1371. Therefore, the integrated reasoning approach makes usc o f both ex isting knowledge and the 

past ex periences. This integrated approach climinmes the drawbacks of each method and 

provides a beller way to handle problcms, \\hich combine both inducti ve and deductive 

approaches. 
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2.1 2. C BIl Syslem Pcrfonu:ulce Eva lu:tlion Melh ods 

Evaluation c~Ul be defined as an i t ~r.ui,· \! procc!.~ of !.)MCmOl ic u!'l~!'I!.mCIH of kno\\ ledge based 

system. Basical ly, system performance c,aluation procedure tends to a~cs:, nOt onl ) the 

technical aspects o f knowledge based system but also user's sati sfaction. 'Ihe cvaluation criteria 

depcnd up on the purposcs of dcsigncd knowledge based S)MCIll in the domain area [29[. 

Knowledge based systcm evul uati on process in volves to determin e the suit:lb ility li nd desirability 

of the prototype. Effccti ve knowledge bascd system evaluation process incorporatcs both 

tcc hni ca l and non-technical aspects. The tcchnica l aspccts incl ude ex ploring of the code , 

exami ni ng the correctness of rcasoni ng techniqucs. check ing the cnicieney and pcrfonnanec of 

thc system and debugging errors in the carl y age of a sy~ t em developmen t. Thc non-tcchnicn l 

aspcct includes system compati ble wi th users' ~Iti sfuc ti on , the cas iness of the systcm, the quali ty 

of the user intcrfacc and thc acceptabi lity of the systcm in the rea l , ... rid envi ronments [29 [. 

As rctrieva l task of the CDR ai ms to retrieve cases rclevant cases from the case base, prcci sion 

and recall are uscfu lmcasurcs of rctrieva l performance in CUR. Reca ll is defined as the ratio of 

the number of rcl evant cascs rctumcd to thc total number of re levant cascs for the ncw casc in 

case base. Whcreas prec ision is the ratio o f the number of relevant cascs ret unled to the total 

number of cases for a give new case 17J, 11 5 J. 

Reca ll = Number of relevan t ens, s rctrieved 
Total numbcr of rclcvant C'ISCS 

Precis ion = Num ber of relcvnnt cases ret ricvcd 
Total number of cnses retrieved 

2.13. Knowledge based syslem developmenllools 

Therc are different types of tool5 that can be used fo r dc\clopi ng n BR system. Most oflhcsc 

tools are commercial and fcw of thcm arc non-commcrcial. ome of thclll are di scusscd as 

fo llows: 

31 



I . C I1R-Ex press 

This C BR 1001 primarily designed for help desk applications b) In ferellce o rporm ion. It 

provides a comfortable user interface and fasl retrieval speed. It has simp le case stnJClurc and 

nearest nei ghbor retrieval algorithm of cases. The key features of BR-Express arc 10 handle 

free- form tex t and enable customers 10 describe their problem in o\ ... n \\ord s. The lISC oflrigrarns 

mea ns Ihal C l3l~ -Ex prcss is reluctant of spelling mislakes and typ ing errors such as leiter 

transpos itions. It stored cases in relationa l dalabasc. OR-Ex press is network rcady and cases 

ca n be shared between organization 's networks 

ii. myC I1R 

myC BR is one of the most popu lar C OR sollwarc platforms. It is a framework wilh certain 

capabil ities and limitations. nlC most popular vcrsion or myC BR is a plug in o r open sourcc 

onto logy cditor Protege (S tahl & Roth.Berghore, 2008). but there arc avai lab lc somc wcb·bascd 

versions and intcgration into other so ftware. myC BR is developed by the German Rescarch 

Center ror Art ific ial Intelligencc . Thc platrorm has opcn sourcc code writtcn in Java and is 

accessibl e to a ll users. It can be casily modified by the users depending on the purpose. The 

purpose of myC BR is to mini mi zc the enorts to crcate CBR applicat ions. For this nonnal lise, 

wi thout modirying thc source code, no programmi ng skills arc rcquired, but expertisc in ,I 
specific C BR·developed applications. Its program ming code is well documented. 

III. jCOLlBRI 

jCOLIBR I is a technological evolut ion of CO LIUR I and it is an object·oriented rramework in 

Java which is designed ror bui lding CBR systems. 11 is a java·based and uses Ja vaBcans 

technology ror case representat ion and automatically generati on or user interrace. This 

rramework is developed by the GA IA artificia l intelligence group in Complutense University in 

Madrid . The fram ework is built in two hiern rchica l levels· upper and lo\\er. The lo\\er leve l 

consists o r library or classes (Software modules) ror rull 4Res (retrieval. reuse, retainment and 

revise) CBR cycle, al so ror defin ition of cases. attributes and connectors fo r access to outer 

databases. The upper level is -'b lack box" - graphical interfacc, which allows non-complicated 

user C BR application generation based on lower level"s modules. 
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jCOLIO RI supports full CIlR c)clc. AI the rctric\e stage the nearest cases arc rctri c\cd. AI 

rell se stage several methods for adaptation arc a\ailublc (direct proportion and also in OIlIolog)). 

AI revise stage methods for revi sion of cases arc reuliicd, ns \\el l met hods for nc\\ indices 

generation and methods for decision making (preference el icitation). At retoin sUlge there nrc 

methods for query retaining to the case base for future usc. j LII3RJ allo\'o's ret rieva l from 

clustered and indexed case bases and submi ts program interfaecs (connectors) 10 access tex t and 

XML files, as we ll standard and dcscriptive logic databases. These interf:lces can be used for 

di agnost ic systems database access. There ure lots of CUR applicmions. developed on j OL IORJ 

bused: additiona l shel ls (abstract levels) for distribuH . .'d COR systems. stat istical COR systems, 

Illu lti-agen t supervisor systems for tcx t file classification. and 1015 of OR recommender 

syslems. 

H igh le ... el 

Lo_ ,_ ... _, 

A.vef..,. 

R.tatn 

OataO_. 
(Hlb.,..n.N) 

C .... ~I _ _ " 

....... 

Ontology 
COnto.rfdg. 

Figure 2.6: Software Architecture of jCOLIBRI 

2.1 4. MSES in Et hiopia 

The lerm MSEs covers a wide range of definitions and measures. var) ing from country to 

Country and between the sources reporting MSEs statisti cs. Although there is no universall y 

agreed defin ition of MSEs some of the commonly used criteria arc the number of emplo)'ees. 

value of assets, value of sales and size of capita l or turnover. Ilo\\e\'er. the mOSt common basis 

of defining MSEs is number of employees. MS Es pl:1Y a crucin l role in dc\eloping the economy 
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~ nd in crc~ti ng emploYlllcnt ~ nd the) do nOt onl ) prO\ ide cmplo) mcnt and income opportun ities 

to a I ~rgc number of people. but ~ Iso arc at the forefront of tcchnologlcal IIHlo\fBlions nod e\port 

di versificat ion P I J. 

In 138), an enterprise can be defi ned as an undennk ing enguged in production and/or distribution 

of goods & scrviccs fo r commercial benefit s. bcyond sub~ is tcncc (household) consumption 01 the 

household level. An enterprise might be owned and operated by u single household, or by several 

households jointly on a partncrship basis or by any institutional body. For ex:mlple. shoe­

mak ing, bakery, textile, apparel and garment. shoe repai ring. transport s, hea lt h, educntion and 

lcgal servi ces arc potent ia lly pro fitab le undcnakings where cntcrprises ex isl. 

An enterprise can be defined as "Micro Enterprisc" when the numbers of its employccs 

(incl uding the owner or famil y) arc not greater thun 5 & total assel is :s 100,000 ETI) for 

industrial sector and :s 50,000 ETI3 fo r selVice sector. In a similnr manncr. an entcrprisc with 6-

30 employees & tota l asset 100,00 1- 1,500.000 ETO for industrial scctor and 50,0001- 500.000 

ETB for selVice scctor is de fined as "Small Enterprisc"p3J. /38J, 

Ethiopia is one of the countries with thi s cond ition and relying upon MSEs help ing as an enginc 

to drive to economic growth , elimination of unemployment and poverty and the fai lure rate of 

these businesses in Ethiopia indi cates that they arc in dire need of assistance. To provide 

assistance, it is necessary to identify the constrai ning factors of MSEs' growth that they have 

raced [32]. 

The Gove rnment of Federal Democratic Repu bl ic of Eth iopia has recognized and paid due 

attention to the promotion and development of MSEs for they arc importan t veh icles to address 

the challenges of unemployment, economic growth (lild equit)' in the country. To this efrect, the 

govemment has formulated a ational MSEs Development and I)romotion Strategy. \~h ich 

enlightens a systemati c approach to alleviate the problems and promote the growth ofM SEs. 

The Federal Micro and Small En terprises Development Agency (FeMSEDA) Enterprise 

prolllotion efforts in Ethiopia havc tradit ionally focused on urban based and small and micro 

enterprises. In the 1960s and carly 1970s, a depanment within then Mi nistry of Industry and 
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l ourislll \\as responsible for coordimlling promotion activi t ies "hich bas ically consisted of 

providing train ing on business managclllclll . In 1977. the Ilandicrafi and Small Sc.11c Industri es 

Dcvelopment Agency (IIASIDA) was establ i!)h to pro\ idc tmining mainly in managcmclll and 

tcchnica l skill s and to se rve as coordinating agency for Governmcnt policy on small cnterpriscs. 

Shol1agc of funds and unfavor:rb le Governmcnt po licy to\\ard th e pri vate sector in the 1980s 

made it ex tremel y difficult for II ASIDA to havc an impact on thc dcve lopment of loca l small 

entcrpriscs after that the governmcnt gives hi gher atten tion and mange the federa lly as wcll as 

reg ion:rll y, as Thc Federal Micro and Small EIH crpri ses Dcve lopmcnt Agency and the rcgional 

mi cro and sma ll cnterpri ses respectivel y for the following objccti ves. 

Spcciti c object ivcs of the sUPPOI1 strategy are : 

• Create long-term jobs (through skill s upgrad ing programs for micro and small enterprises 

and encouraging the usc o f appropriate and modcrn technologies to improve the ir capacity 

to create employment). 

• Strengthen cooperat ion betwt'Cn small enterpri ses. 

• Promote expol1 (especia lly in areas where the country has a comparati ve advantage). 

• Provide needed technica l SUppOI1 for the graduati on of small enterprises to medium and 

large scale enterpri ses. 

The Regiona l Micro and Small Enterprises Developmellt Agency (ReMSEDA): The 

id entifi cation and se lection of priority target bc ne liciaries wi ll be the task of each region under 

the responsibility of ReMSEDA. Howevcr, broad gu ide lines are prepared by the federal agency 

to assist with the se lecti on of the target beneficiaries. They will include micro and sma ll 

enterprises which: 

Use loca l resources 

Have backward linkages with agriculture; 

Engage in impol1 substitution and have the potential to expol1: 

Engage in act ivities that facili tate and promote touri slll . etc . 
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2.1 5. OpPo"fllnity Arc:ts for MSEs in Elhiopi:t 

According to [131 the Ke) en terpri se sector opponunit ie~ for pOl eTltial members e:...ist III the 

fo llowing areas: 

Agriculture 

Agri bus inesses and processing 

Mining and resource devel opment 

Infrastructure development 

Manufacturing and industry and 

• Construction and Tourism. 

2.16. Related Research works 

Regardi ng to recommender system for the se lection of enterprises sectors and entcrprise 

act ivi ties for new members, there is no loca l research in our courllry and the researcher review 

foreign researc hes on Accelerating growth in hi gh ((.-ch MSEs through tacit knowledge sharing 

using case·bascd recommender systems and also review loca l researches related to case based 

recommender system. Somc of the re lated works conduw:d by foreign and local researchers in 

the knowledge based (case based) recommender system have been reviewed as follows. 

Moham mad Darz il , el al [35], has done a research on Acce ler:lling growth in hi gh tech M Es 

through tac it knowledge sharing using case·bascd rccomm ender systems the primary objective o f 

this resea rch was, to eva luate the fU 7..zy case based recomm ender systcm for knowledge shari ng 

practice with an intcr· organiz3tional systcm that can faci litate the effective now of knowledge 

between MSEs workin g in high-tech industries to speed up thcir growth. 

Accordi ng to thi s research work, Knowledge sharing in micro and small companies can take 

place in different fonns like soliciting feedback. asking questions. announcing plans before 

execution, teamwork, speaking about what and \\hy to do. laking advice. asking about 

management or employec opinions, and probing in differences of co\\ orkcrs in selecting 

SOl utions. Many of them arc forms o f intcractions betneen 1\\ 0 or more MSEs and can be 

executed more efficiently using appropriate strategies. For in stance, some of kno\ ... n stmtegics 
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arc e- Iearning implemcllIat ion. nel\\ orking and cllI~tering of eomp:lI1ic.!.. or illlcgmll\c planning 

thai comes from syslems thinking melhods. 

The system was implemented \\ilh II in r>. l icrosofi \isu:11 studio 2008 crnironmcnt and the 

research attempts to perform knowledge sharing practices wilh emplo)ecs and organi/ation of 

MSES by using training and e,xpcrienees and it used the proposed system by fUllY cnse based 

recommender system finally it used to evaluate the sY!llem wil h Ihe com p;lri son of em ployees 

op inions but there is no value put in percentages. 

l3 iazen 181, has done research stud y 0 11 applicat ion ofcnse based recommender system in fie ld of 

study selection in the cnse of higher ed uc:lti on in Ethiopia. The objecti ve of the outhor was to 

deve lop a prototype case base recommcnder syslelll that assists the students in their fie ld o f stud y 

selecti on process. The systcm providcs recommendation to the studenls based on previously 

so lved cases and new query given by the student. The author uscs 105 cases wh ich are collected 

from success fu l students as case base. 'Illese cases are used as an input fo r the system to provide 

recommendation. This recommcndation cnables students to make deci sion easily. In this study. 

the author used jCOLIBRI case base development 1001 to deve lop the prototype of case based 

recommender system beeausejCOLIORI contains both user interface which en:lbles students to 

en ter their query. After developing the prototype of the system, tcstin g of the prototype for case 

base recommender system was done to evaluate the perfonnance of Ihe systelll . Based on user 

acceptance of prototype testing, the average performance of Ihe system is 77.2% and 80.2% by 

Ihe domain ex perts and students respecti vely. 

Gelachew [1 5], has done research study on application of case-based reasonmg for anxicty 

di sordcr diagnos is. The main goa l of this rescarch is deve loping a prototypc case-based 

reasoning system that can give deci sion support for anxiety disorder diagnosticians at a different 

level of expertise. Overcoming the limitations of a rul e-based kno\\ledge base S)51cm such as 

incremental learning and specific knowledge acqui si tion arc the instigation of thi s research. For 

the implementation of the prototype, successfull y solved cascs are acqui red from Arn:lIluel 

Mental Specialized Hospital . In addition, the main paramctcrs arc identified in consultntion \\ith 

anxiety di sorder experts. Then, the implemcntntion of the protot)pc usi ngjCOLIORI case-based 

reasoning framework is realized . Finally. testing of the prolot)pe case-based reasoning s)stem is 
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done to evalu:ne the pcr!orm:lI1ce of the S) Stem. I he tl.' \ ting of the protOl)pc is pcrfonnl.'d from 

[\\ 0 s ides. The first one is ICsting in terms of preci:,ion and recall nnd registered 7 I ~·o and 82°'0 

n.:specti vely. In addition to this, the avernge solution similarit) us ing methods Lem c One OUI 

eva luator and Hold Qut eva luation achieved performnnce of 73% nnd 75.5% respectively. I he 

second one is the performance of th e system is evaluated b) the potential users" of the sy"'tem 

an d achi eved 83.2% perform ance. 

Yibe ltal 17 1. has done a research stud y on appli cation of case-based reason in g investment activity 

selection. The main Objective of this research is deve loping a prototype c'lse-based rensoning 

system that can g ive advice for new in vestors' for the selection of in vesunellt activities. For the 

implemen tation of the prototype, successfully solved cnses arc acquired from Et hiopian 

in vestment agency. Then. the implementation of the prototype is done by usingjCOLlOR I case­

based reasoning framework . Fina lly. testing of the prototype case-based reasoning system is 

done to eva luate the pcrfonnance of the system. Testing in tenns of prec ision and reca ll and 

registered 64% and 85% respectively and the accuracy of previous cases also eval uated and it 

measures about 87%. The following table depicts the previous researches conducted by a case 

based reasoning with their used methods/tec hniques. algorithm. programming too ls, no cases 

used and evaluation resu lts. 

AUlhor Resea rch HUe Melhod /lee Algori Progntm No. or Relrievul 

hniques Ihm lIIing 1001 c;lSes 
Reca ll Precision 

II sed 

Mohanuna knowledge Fuzzy logic No. CN "' No. Not No. 
d Dar.l i sharing usi ng spceifi Microso fi deter cvaluat evaluated 

( 1998) case-based cd visual mined cd 
recommender in studio 

MSEs 2008 

Getachew Case based feature-value I NNR jCOL113R I 50 82% 7 1% 

Wassie reasoning for case 

(20 12) anxiety di sorder reprcsentatio 

diagnosis. n 

Ilenok Hypertens ion Voting NNR P)1holl 45 86. 1 60 

Oeke le management method 
l (20 11) 
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~ 

l3ial..cn Field of study fC~IIt1 rc·valuc N I( jCOLIIlR I 105 8 5~o 55~o 

(2013) 
se lection case 

rcprcscntntio 
n 

yibcha l Investment feature-va lue I NN R jCOLIIlRI I 44 85 6' 
(201 3) advice system case 

rcprcsclltat io 
n 

Enterprise selection (2014) feature-value NNR jCOLIIlRI 5133 86 64 
case 
rcprcscntalio 
n 

Table 2. 1: Prev iolls relat ed works 

Aner the iden tification of gaps, the researcher has gOI a new idea i.e. JmplclllcllIing case based 

reasoning system on new area which is enterpri se sector and activity se lection . In order to done 

thi s research the system adopts methods, tool and lll gorilhm frol11 previous researches \~ illt a 

modi ficati on which is appropriate for this study. But Ihe researchers used several cases than the 

ol her researchers and have got a belter result than ol her wi th its retrieval and accuracy 

eva luation . Fina lly, the proposed knowledge based system in this stud y is conducted to explore 

the appl icabi lity of case based recommender system for en terpri se sector and acti vity selection 

which is advantageous for both new mem bers <lnd expert s. The main objecti ve of the research is 

to ass ign new members in different enterprise sectors and enterprise activity based on their 

persona l characteristics (age, gender, educational background and socio economi c characteri stics 

(such as initial capital, location of enterpri ses or environment. enterprise type and form o f 

ownership). Generally, the proposed case based recommender systems can helps to enterpri se 

experts and members during the enterprise advice process and to recommend the appropriote 

enterprise sectors and acti vities. 
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CII APTER T IIR EE 

3. KNOWLEDGE ACQ ISIT ION A D MODELING 

3. 1. Knowledge Acq uisition 

Knowledge acquisit ion is the 1I10st irnponanl process and vil:ll sl:lgc in knowledge based system 

development. How and where knowledge is obwincd determines the usefulness of the system. 

Knowledge acqui sition process has man y sleps. Some of them arc: se lect ing u problem 10 be 

so lved by the program, interviewing IU1 cxpcn , questi on naires. observati on, record rev iews. 

codifying the knowledge in some represcnt.llion language. and refining the knowk'dgc base by 

tesling it and extending its capability [5 11 . 

Therefore, the ma in objective of1his chapter is 10 collecl previous mem ber cases and model how 

members arc arranged in Ihe se lection of en terprises. The 1110in features regardi ng MSEs 

members and the fundamental concepts thai helps to deve lop the proposed proto type C BR 

system arc identified. General ly, the process of knowledge acqui sition of thi s research 

encompasses some basic acti vi ties such as gathering the needed knowledge, analyzing that 

knowledge, identifying im portant concepts fo r eJlterprise seClors and enterpri se oClivities and 

finall y modeling them by using hierarchical structure. The proposed BR system fo r this study is 

named as Case-Based Reasoning System for Enterpri se Sector and Enterprise Acti vity Selecti on 

(CBRSESAEAS). 

3.1.1. Kn owledge Acquisitio n from domain cx l}erls 

For elic it ing relevant knowledge from the domain ex perts. SIX domai n experts from each 

ellterprise sectors were selected by using purposive sampl ing tcch nique. Semi -structu red 

in terview tec hnique is used to gather the required kno\\ ledge . Accord ing ly, en terprise officers 

from each enterprise sector have been inlervie\\ed to obtain the required knowledge on the 

domain area. 

To identify the factors that affect in enterprise sector and octi vit) selection, the researcher rnised 

questions to domain ex perts oOOut : the main attributes having efTect on enterprise seclo r 
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::,clectioll . the enecl of some attributes that arc fou nd from different second:l!) source\ to gel 

confirmation from domain e~pcrt s. 

The interv iews were done based 0 11 the ex perience of experts \\ho can give an e~ planat ion 

reg:lrding the advice forwarded to members for the se lection of enterpri se. Most of the e~pcl' s 

have similar idea for the facto rs of enterprise sector and acti vity selection (such as : age, ge nder, 

capita l, No. of members etc). Generall y, all the eX I)ert s agreed thai. members mostly choose 

enlerpri se sectors based on the op ini on of others wi lhollt considerin g the risk leve l o f ellterpri se 

activity. However, ex perienced and knowledgeable experts can identify the beSt ent erprise sector 

and ellterprise act ivity through considering differellt dernogrnphic cha racteristics of members. 

soc io-economic factors and other factors. 

3.1.2. Knowledge acq uisition from Members 

Primary sources of knowledge were a lso coll ected from members that partic ip:lle in different 

enterpri se sectors. To gather the requin.'d knowledge semi-structured in terview technique is used 

and purposely, ten members were se lected for interviewing from each enlCrprise sectors. 

l3ecause, each regions have thei r own representatives from members. 

There arc issues ra ised for the in terview of members such as: how to get advice from domain 

ex perts, what arc the prob lems in adv ising systems of FeMSEDA and do expe rts ha ve enough 

ex perience for giving a brief advice on where to establ ish the enterprise sectors. Based on the 

questi ons rai sed , members responded thai there arc flat enough and ex perienced expert s in 

FeMSEDA who can give suitable advice to members'. Also the advice system is differen t from 

expert to expert because, enterprise experts mostly recommend members on the familia r 

enterpri se sectors. 

Ge nerally. a ll members agree that, there should be common guideli nes for all advi si ng system of 

enterprise sectors allover the country. l3ecause. advice is a critical issue for mem bers 10 kno\\ 

the right enterprise location, know the exact enterprise sector to stan. and to protect members 

from losing money by choosing the wrong enterprise sectors and enterprise activity. 
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J . 1.3. K lI owledge Acq II is itioll frolll Ih ' le, alii I )OCtllll t' 1i1 

Doculll ent analysis helps to co lieci in formalion from e\isting doculllcnt!). I he5C documents 

include promotional liter;tture, broachers, manuals. repons. ond Imining l1Ialerials. And olso the 

documentary sources used in this study arc : journals articles. manual s. guideli ne and forms Ihat 

arc used in th e process of enterprise ~e lec tion , (l nd Ihe Websiles of I-'cMSLDA, 

(www. mse.org.et). The main data sources fo r t h i ~ research arc previous members' cases used for 

deve loping CBRSESAEA S system found from FcMSED/\ . 

3.2. Attribute selection using d :'lt .. mining lools 

This a lgorith m is used by previous researchers to selecl their own best attributes fro the 

co llected case base. [n thi s research also used. in order to solvc the problem on Ihe collecled d:un 

set of member's cases. 

Altribute se lection is used to investigate which attri butes are the 111051 im portant ones. In data 

mining task, one can get some attribute that has little or no impact on the overa ll dataset. In th is 

members dataset there arc many attributes in the data that arc recorded . As a rcsull , the 

researcher per forms an attribute selection task by using Weka all ribute se lection a lgorithm. 

The highest information gain va lue (i.e. rank ing fi rst) is the most important all ribute for Ihe 

selection o f enterprise sectors and enterprise acti viti es. Based on the WEK/\ tool the im portant 

attributes in ranking order arc age, gender, edu cational level , region, worcda, zo ne, capital , form 

of ownership, type of enterpri se, number o f members. interes", .. d entcrprise activity, and 

ente rpri se sector. 

3.2.1 . Data Collect ion 

The main data sources arc gathcred from FeM ED" of Ethiopia. Integration and preprocessing 

the datascl was thc mai n task for thc purpose of achieving object i\ cs . These d:nasclS or prcvious 

cnterprise mem ber cases which wcre co llectcd are from the )car 1990 E.c to 2005 E.c. 

Origina ll y, the dataset consists of 16 attri butes and 100.000 records. \\hich include the rclevant 

information concerning enterprise members. and t)PC of enterprise sector as \\ ell as selected 

ente rprise acti vity. 
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3.2.2. 0 :11:1 Prcll ::lr:.llio n :lIId Clc:ua in g 

Data preprocess ing helps to lill missing values; to del!!ct utlien., to relllo\e or correct some 

nois)' data . In relation to th is. data nonnalilation rK'Cd ... to be performed. Moreo\Cr. the dataset 

should be prepared in the appropriate excel formal. I he data originall y \'en: available in PDF 

fo rm al. In order to usc it in Web it shou ld be transformed to excel , then CSV or ARFI- fo rlllo t. 

Even if: Ihe coll ected data set used for thi s research, have their 0\"'11 missed values, outliers etc. 

the researcher ha ve got enough and .Ippropriate data sel for Ihe im plelllentntion of protot)'pe 

without making data cleaning tasks. 

3.3. Knowledge Modeling 

Knowledge modeling is the representation of infonnation in the form of logic for Ihe purpose of 

processing knowledge to simulate intelligence 1521. After the kno\\ledge is acqui red from 

di fTe rent sources, the next step is organizing and struct uring of knowledge. 

To make the acq uired knowledge reasonable for knowledge representation, there arc difTerent 

conceptual modeling techniques. For thi s study hierarchical structure is used to model how 

enterprise sector and activity selection is performed by lIsin gjCOLIBRI programm ing tool. 

Aft er co llectin g th e core concepts from domai n experts, members and documents. the model was 

bu ilt by the researcher. The researcher di scuss wi th domain expert s 10 va lidate the knowledge 

that is acq uired from differen t source is correct for en terprise sector and activi ty selection. 

Mainly the se lect ion of enterprise sector and activity is done by tak ing consideration of the 

attributes such as: age, gender, educational leve l. amount of capi tal. foml of o\\nership (trade 

association, cooperation and private). num ber of members, address (region. lone, and worcda), 

and enterprise type (mic ro and smal l). The protot)pc knowledge base system is developed based 

on the model presen ted in the following hierarchica l structure and follows the procedures 

presented in the hierarchical structure. Finally. the conceptual modeling technique is used to 

show how enterprise sector and activity selection is perfonned. Figure 3. 1 sho\\ s the model 

proposed. 
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Mcmber's chnrnclerisli cs 

I 

Demographic $ocio-('Conornic I ()(111 o f 1'\0 or I nlcrpnse 

~ characteristi cs Ch:lmClcristics o\\ncrshlp members "P< 

I ABC 

Gender I 

1 
Members 

interested 
bncrpri sc: 

Amount of 
entcrprise 

location 
C30;11I1 ·t rade 

EdllCa!iorl acl!\'i!" 
associ, lion 

3[ lc\'cl 

I Kc ltlOn Zone II Worcda 

I En terprise sector selection 

I Entcrpri se activity selection 

Figure 3. 1: l'licrarchical structure of enterprise sector se lcction 

3.4. Enterprise sed or and Enterp rise acl ivily selection 

COOI'IrnIIIM I .. , .... ' .. 

\1icro Sm,.11 

CnlCrPf;se cnlcrpriJ 

The MSE sector everywhere is characterizcd by highl y di\ersificd OCli\itics \\hich can crente 

emp loyment opportuni ties fo r a substantinl scgment of the popuhllion. This implies that the 
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sector is n quick rcmcdy for uncmplo) lllcnt and po\cn). I hc rcalL.wtion ofa modest sumdard of 

livi ng th rough curb ing unemployment and fac ililati ng the cm ironmcllI for nc\\ job scckcn. and 

self-employment requires a di rect intcrvention and support of the go\crnmcnt and other 

concerned stakeholders 1391 . 

Whcn members fi rst COIll C to the sclcction of cntcrpri ~e sector or en tcrpri se activ ity thc ir fi rst 

question is to consider how well it fit s with their own personal characteri stics, includ ing age. 

gender, locati on o f enterpri se sector, amoull\ o f capital , and leve l of risk in the sector. Leve l o f 

risk tolcrancc mostly depends on the gcnder and age difference of members. 

3.4.1. Factors to select Micro and Small enterprise seclors and activities 

Members who are interested in MSEs can be sp,."cificlll 'y differentiated on various pa~lInc l ers in 

MSES sector and activity selections. Financial products and scrvices offcr many diffcrent ri sks 

und bcnefi ts . Before start ing thc sector interested mcmbers understand or get infonllmion from 

MSEs experts like: the features of each cnterprise activi tics. gcndcr and age diffcrcncc in the 

enterprise of risk taker, the planned period of time to perform en tcrprises. the accessibili ty o f 

diffe rent in frastructures in the location of en terprises. understand capital needs and the overo ll 

ri sk that can afford to bear with the enterprises 1401 . Based on th is. members can dec ide which 

enterpri ses to select, how much money to put in each enterprise and choose the loc.il ion of the 

enterprises. So the major factors that innuence en terprise sector and enterprise se lection 

decis ions a rc based on the member's demograph ic characteri stics and soc io-economic factors. 

The deta il of each factor will be discussed as fo llows. 

3.4. 1.1. Age 

In enterprise sectors and enterprise activity selection dec ision there is significant relationship 

between age and the time periods of enterprise made by the members. Because, the time 

dumtion of enterprise can vary from a fcw hours to few months or e\ en SC' era l )ears. 

Age of members in the selection of MS Es determine \\herc to put enterpri ses and the life 

stages that affect the se lected enterpri se sector. The youn ger and middle age members (age 

be low 50) have a chance to reach on the fi nal fi nancial goo l and they can afTord to take more 

enterprise risk and can be engaged on long lenn enterprises. Members closest to retirement 
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(age above 50) ~Irc like ly to be more carefu l aboul Ia~ing ri !!k bl"Cau~ Ihe) \\anl to prOlccl 

Iheir 5.wings in order to ha vc mone) 10 sun i\c \\hcn Ihe) !ltop \\or~lIlg I~ I J. l or IIlStnnce. If 

)oung members have a very long term goal, then Ihe) ~no\\ thaI it b not \er) imponant to put 

in a 101 of money for enterprises. On the other ex treme, older oged members arc th inking 

about reti rement and just slaning to save for relirclllent. l)ecllusc of thi s. the) nrc preferred 10 

spend the maximum amount that they can afford and put thei r money in (l relmi ve ly snfe 

ent erprise. Accord ing 10 [42 1. older cnterprise members !)pend marc conservmivcly than 

youn ger members and spend in short ti me period elll erpri se acti vil Y thnn long time period 

enterprise activity. There arc two mai n classes of ent crpri ses on Ihe basis of period o f time 

these arc: Shon-t~nn and Long- Term en tcrprise. Enterprises made for a period of one to Ihree 

yea rs arc termcd as shon-term cnterprise and those thm are formed for morc Ihon three )cars 

arc termed as IOllg-term en terprisc 1401. Shon term en terpri se has its liq uidity. means the 

abi lity o f the finn to meet its shan-term (less than n )ear) ob li gations and reveal short-IeI'm 

financial stren gth nnd weakness. In other words. liquidity is the ability to conven un 

cnterprise into cash quickly. Short Icnn cnterpri ses nrc usuall y considered 10 be less risky in 

compari son to long term enterpri se. Due to this older members spend in short term time 

hori zon enterpri se act ivities [42 ). 

An enterprise sector can be formed with a partnership or in joint of members and it s gender 

and age att ri bute va lue will be "Pic" instead ofnl1ull1ber or male. fellwle. Pic (pri vate limited 

COI11P<lll Y) is a business arrangement in which two or more members agree to pool their 

resources for the purposc of accompli shing a specific task. If a pannership (pic) business loses 

money, the losses arc di vidcd among the members in the 5.111le \\ay as profits. Partnership 

may contain a group of men and womcn members, youn g ond o ld members \\ ith having 

different skills and experiences [42), (43). 

The followi ng fi gure shows the category of age va lue of members and ils eITect on enterprise 

sector selection . 
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Age 

~ 
I Young Oldcr Pic 

Yes Yes Yes 

Engaged '" a long I nga .. c<l III both I niltcnn nnd 
Engnged in a shon tenn 

term enterprisc sector shon Icnn enterpnse .sector nnd 
cnleq>risc sector and less 

and high ri sk enterprise 
risk enterprise acti vities 

also on both risl.y and le)$ m l.y 

Figure 3.2: The age factors in differcnt cfil cgory of nse )ounS. old or pic 

Thc reaSOIl for using the attribute va lue of age nnd gendcr as "pic" is because \\hen members 

nrc engaged in partnership it is a group of t\\ O or morc members \\ ilh ex tremely d ifferent ngc 

and sex , so it is d ifli cultlo assign the age and gender vn lue orn ll mcmbers, 

3.4.1.2. Gender 

Ge nder is also another factor for selecting Ent erprise sectors. Women's prefcr jobs that nrc less 

risky and less compet iti ve than men's, and thell ihis could ex plai n part of the gender differcnces 

in the labor market o r enterpri se (431. For example. \\ hen members arc engaging in enterprise 

secto rs. men are Illore o ften perceived to be competent. confident. put thei r money in capital 

ma rket. and independen t. Wh ile \\ omen arc morc o ften percci \ cd to be coneemed about the 

fee ling o f o thers, spend thei r funds in bank ing induslr). ris),. toleronce arc les like I) to sn, c in 

the short term as we ll as to savc regularl) . and un\\ ill ing to l3),.e.3 chance on 10 ing all) of their 

incomc by spend in ri sky assets 1431. As 3 result. the proport ion of ri~)" scc),.cr is higher for male 

members than female mem bers. 

Members can be engaged in partnershi p or in joint. it is a c IIccl ion of both \~ omcn' s and 

male 's members. 

41 



I Gender I 

I Male I I Female l I Pic I 
Yes Yes Yes 

High risk taker and Less risk taker and clIgngcd Engogcd in both 

engaged 111 ri sky "' less ri sky en terprise high and tess risky 

en terpri se sectors sectors 
en terprise sectors 

Figure 3.3: The gender factors in diOcrcnt category of ei ther mole or (CillO Ie 

3.4.1.3. Capital 

Firstl y, the MSEs ex perts ask the new coming members for their amount of financial capitals 

to start the en terprises. Because, a common faw l mistake for man y failed busi nesses enterprise 

is having insuffic ient operating capital. Members underestimate how much money is needed 

and they arc forced to close before they even have had a fai r chance to succeed. It is vilal to 

asce rtain how much money the enterprise wil l require ( for both costs o f starting and Slaying in 

business) [441 . 

Mostl y, members with less annual capi tal fccl less competent as a member \\ith higher annual 

cap ital. A person with higher capital feels morc successfu l and mo rc po\~erful in daily life. 

According to the previous cascs of MSES in Ethiopia minimum capi tal required to stnn 

enterprise may s tan from 100 birr and the maximum capital required is 500.000 up to 1.5 

mi ll ion birr. For example, the m in imum entry c..1pi tal required b) members for cnterpriscs is 

in areas of who lesale and retail trade. repair se rvice sector. tr3nspon. infonnation tcchno log) 

and mai ntenance and food related en tcrprises. ectors like metal \\ ork. manufacturing and 

industries needs a high amoun t of capital to sIan 1481· 

48 



Genera ll y. based on the amount of capi t:11 required for cnlcrpri~s \l!:ll .s experts If) to gi \lc 

ad vicl.! for each enterprise members I3ccau!.c , f · . • ,0\\ amOunt 0 cnpltal ' :.pcnd morc 

conservatively and lend ing to be risk 'Ivcrle rs But ha' , . , f · • . \ IIlg liS 1 nlllQUnl 0 apllal : tend to be 

ri sk seekers and prcrcrrcd long term enterprise 1441 " .. ,. , . . liS IInp les t lal Income may afTcel 

members ri sk behavior. The fal lowi ng fi gure 3.4 ShO\\ 5 the amount of capital required b) 

members to start an enterprise. 

I Amount of cap ital required to Slm1 an enterprise sector 

Capita l <50,000 bi rr apital >50,000 birr 

For 
> Basic computer skill training 

Fo, 

> Beauty and Hair Dressing Trai ning Center 
;. ManufaclUring 

'> Tc.'<lil cs and gannenls 
, Building onstruction 

'> Female Beauty Salon 
'> Electro mechanical SpL"Cial Contractor 

> Film and Music Product ion 
). General Constmction 

Figure 3.4: The amount of capi tal required for starting an enterprise sectors 

3.4.1.4. Enterp rise Location 

An enterprise location is also critical for the success of:1O enterprise seclors. A good location 

Illay facilitate a struggling business to ultimately grow. \\hereas an enterprise situated in a 

poor locati on will be at a disadvantage. The fo ll owing faclors are considered by the experts 

of MSEs when giving advice for new members at a start up slage: \\here the targcted 

Customers live, the traffic, accessibi lity, and park ing, the ph) sica l distance from competitors. 

access of in frastruclUre and the condition and safety of a bui ld ing [421· For instance, 

Infrastructure aids economic deve lopment of a state by creati ng access to regional and 

national markets. Throughout all the literatures. access 10 infrnstructure has been sho\\n to 
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mtmet member.. and the a\aitab re rand ha~ abo ~cn tltlng 3\ In 11I11"0nOl\l lcK:atllln fJllM 

/4 1/. 

rn shon . ai r the a bove ideas on Locations of en terpn<,e arc Ind udecJ or obHll ned In region.,. 

lones, and \\oredasltown because from ni ne region\ and t\\ O CII) ndnlllu.wntIOn., or r thiopin 

SOllie o f Ihe reg ions arc suitable for agriculture. le\l ile produc.:h " hlle other) arc 

odvan tageous fo r min ing, services sectors etc. Ba..,ed on the:.c concepts. c~pcn~ II') to fom ard 

advice for ne w members which sector is more profilnbte in \\hi h region. [he fo llo\\ inS 

fi gure depicts the three possi bit ilies of ellt erpri se locutions in [ thiopin. 

I t lllcrurise [ocalion l 

I Re.c ion I I lone I I Worcdalto \\ n l 
Figure 3.5: The location factor fo r the se lection of entcrpri !loC K"CIOrs 

Enterprise sectors in Elhiopi:1n diffcrcnl regions 

In Ethiop iu there arc nine regions (location ofeill erpri se) such as Addis Ababa. Afar. Amham. 

Il/Gu rnze, DireDawa, Garnbel la, Ilarri re, Orornia. Somali , SN I}I{ . and I igrny. ror instancc, 

the three ma in co ffee growi ng regions in Ethiopia arc: Il arn r. SN Pit and romia.·' he 

country has more genetic diversity am ong its cofTce vurieties other than any other countries. 

S NPR S and Oromia arc the most important Agricult ural (hone) and bees \\ :L~ ) producing 

reg ions in Ethiopia. Based on the pre vious recorded member cases, lhe characteristics and thc 

major enterprise acti vities involve in each region nrc discussed 115 fo llo \\ 

I. Addis Ababa 

Addis Ababa is a city adm inistration and h:..s 10 sub cities. Add is Ababa i onc of the major 

industria l zones in the country and the majori t) of enterpri se sectors In Add is baba arc Industry 

(i.e. manufacturing and construction). hotel and tourism. commercia l re31 estate. \\ hole scal and 

trude, rent ing and business :..ctivity, education:..1 sen I e. health lind socialscn iccs. touroper3tlon 

and truvel agent. 
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II . Dire Ihw:I 

Dire Oaw~1 is the second c ity adm inistration III Lthiopia . 1 he maJ I' enterpri se ~t rs in Dire 

Onwa arc in the areas of agriculture (such as li ves stock (U1ima l f:menll1g :Hld co fTee proccs ing). 

construction. tcx tile products, business center. hotel :lIlel tourism. educat ional service. 

III . The OrollliOlI~egiollul SIOIte 

The $ l:Ite of Oromia has 12 admin istrati ve 'lones and 180 \\ oredas. 1 he nlnjor enterprise sec lor~ 

in Ororn ia arc; manufacturing (wood and metal work, tcxtile nnd garm ents). Agriculture. serv ices 

(hote ls and restaurants, renti ng estale and busincss uctiviti es beaut)' ~llon) . \\holes-fll e ond trade 

and industry. 

IV. The Region a l SIOIl e of Amhuu 

The State of Arnhara consists of II administrati ve lones and IDS \\ orcd3s. The major ent erprise 

sectors in Amhara region arc in the areas of agriculture ( l1sh farm . forestr), and hen and bee 

production), hotel and tou rism, construction and manufacturing as \\ e ll as tmde. 

V. The Tigray Regional Slate 

The State of Tigray consists of 4 admini strative zones, one special Lone. and 35 \\ oredas. The 

major enterpri se sectors in this region arc on textile and garments. \\ 000 and metal \\ orks, hotel 

and restaurant, mining, construction. 

VI. The Regional Sta le SNN IJR 

The State of SNNPR is administratively divided in to 9 Lones and 77 \\ oredas. The In ajor 

enterpri se sectors in these regions arc agriculture. hotel and lOurislll , \\ ood and meta l \\ ork . trade, 

construction and textile factory. 

VI I. The Regional Stale of Somalia 

The State o f Somalia has 9 administrati ve zones and 49 \\ orcdas. The state is \ cry rich in 

li vestock. Moreover, it is endowed with natural gum. natuml sn it (i n A fdem zone). natural gas o il 

has hi gh potential for en terprise. The Major enterprise sectors nrc in agriculture. in cdu ation 

service and animal trade. 
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VIII . The l:tegiollal Slah.' of 1I:ln ln' 

Il ar:l re has no ad ministnui vc zones or \\ oredas. rhe tota l number ofkebe lcs of tile region is 19. 

T he major enterprise sectors arc construction, construction mBchiner) rental. dai r) fa rmi ng. hotel 

and tou risrn s. 

IX. The I~cgiollul S I:IIC of C:unbell:l 

The State of Gam bell a has two ndm ini strali ve zones and eight \\ oredas. Garn bc lla has potenti nl 

enterprise opport uni ty in the production of COUOIl , sesame and other o il seeds. Fishing, mining 

go ld and ex ploring petro leum, mi nerul water and construction mnteria ls nrc other irn por1iUlt areas 

of enterpri se in the state. So the nwjor enterprise sectors in this region nrc agricul ture and real 

estate. 

X. The Region a l Slate of 8enishan~ul G III1IU Z 

The State o f Bcn ishangul Gumuz has 3 adm inistrative lones and 19 \\ oredas. Agriculture is the 

sector, which attracted majori ty of members in this region. Fa rm ing and cattle breeding. mini ng 

(gold and silver) a rc predominant enterpri se activities in the region. 

XI . The Reg ionlll State of Afar 

The State of Afar consists of 5 administrati ve zones and 29 woredas. Agri culture such liS 

production of ma ize, beans, sorghum, cotlon, papaya, banana. and oran ge arc the main enterpri se 

activit ies. And a lso business and com mcrcial activity. espec ia lly salt production, is another area 

of enterpri se. 

The fol lowing table shows enterprise sectors taken from each reg ion for Ihe dc\ eloprnent of cnse 

base development fo r th is study. 
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-
No. He"iolt 

- tE,terprt\t· \ 4' l{Jr 7om/ll/lmber -I Ti 'raY I Mnnufacturin I 700 -
[mde c§_OO -
Service 178 -2 Amhara Manufacturing r1~§. -
Trade 200 

Service 166 
3 Oromia Mnn ufaclUrin ' 423 --

Trade 446 

Service 277 

Consl ruel ion 76 
4 Somalc Manufucturing 24 

Trade 23 

Service 13 

Construction 14 

Urban IH!.riculturc 24 

5 B/gumuz Manufacluril11' 17 

Trude I I 

Service 17 

Const ruction 6 

Urban A ·ricul tu rc 21 

6 SNNP Manufaclurin,g 107 

Trade 18 

Service III 

Construction 24 

7 Gambella Manufacturinto 7 

Trode 6 

Service 10 

Construction 2 

Urban Atoricullurc 10 

8 Hararic Monti fncllIrinl! II 
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Sen. icc 12 -
Constnlction 24 -
Urbnn ALtricullU re 6 

9 Adiss Ababa Manufflcturin ~ 146 

'I rade II 

Service 29 

Construction 9 

Urban A 'riculture 18 

10 Drie dawa ManufncturilH!. 15 

I Construct ion 5 

Urban A .ricult ure 20 

Tota l SIJJ 

Table 3. 1: Regions and entcrprise sectors 

3.4.1.5. Number of members 

In thi s factor what is ex pectcd from the c.xpcrts of thc cnterprise is thm tcll thc ad vantage of 

many and sma ll number of members for enterpri scs. l..urgcr en terprises nced mOlly num bers of 

members but sma ll enterprises need small num ber of mcmbers. In order 10 stan an ent erprise 

activity an accurate am ount of members with the necessary skill s and credibility for their 

given fi e ld are needcd. If the enterprise is overstafTed wi th many unprod ucti ve members. they 

would be wasting money fo r unnecessary labor costs. On the othcr hand, If there are too few 

mem bers at hand, then the workload \\ ould be ovef\\hehning for the staff 10 handle. As a 

result, the enterprise overa ll perfonn ance may sufTer. The smaller sin of an enterprise is. the 

more frequently members work part. til11 c bu t lhc larger sized cll terprises may contain mostly 

perm anent members [46). Generall y, member is the largest expenditure for many enterprise 

secto rs. 

J.4 .1.6. Ed ucat ionallevcl 

The ed ucat ional level of members is also ot her detenn inanl factors for en lerprise selection 

whi ch are the human capital dctcnn inan ts. Educationallc\ el or the member has an impact on 
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the growth of his/her enterpri sc. Educ~uion i!, dcfilll'd rI'i the number of grode\ completed In 

forma l ed uc'lt ion 145). 

T he leve l o f ed ucati on arnong the member's increases \\i th Ihe site of Ihe enterprise. Ihut 

means members of smal l sized MSEs arc tess educmcd limn those of lorger MS L~. " hi 

ind icates Ihat, a di rect relat ionship bCI\\ ecn the ~hn re of men and \\ Olll en \\jlh a high Ic\el o f 

education and th e size and growth ofenterpri scs 1461. 

The human capita l is represented by Ih e fo ll owin g three variables : firsl, ed ucution which is 

grades completed in a ll types of forma t education. econd ly. forma t lechnical or vocntionnl 

education. that is re lated to the cu rrent aClivity of the member. I hird, trai ning and experience. 

that is re lated to the curren t acti vit y. 

Genera ll y, these points arc advised by experts for members such as ; the performance of the 

ent erprise is pos itively inO uenced if the member is experienced in the sector h· she is 

present ly engaged. For instance, one o f the members may cngnge on an cntcrprise at I"' ) ears 

o ld as a trainee in a printing house and established his 0 \\' 11 \\ orkplacc at Ihe age of 30 in lhe 

same sector. The need for profess ional tra ining is more exprcssl'<l by the mcmbers in the 

man ufacturing sector compa red to the ones in the trade and service sectors. The membe r 

start ing up his career at an early age and espec ial ly in the same sector has tx.'Cn very effecti ve 

on his present success in addition to fOnTH11 education. 

Fi nall y, the pos iti ve e ffect of this faclor 0 11 the success of the enterprise usually takes t\\ O 

fonus. Firstl y, the member starts the en terprisc having a ll the kno\\ ledge req uired ror the 

acti vit ies in the related sector, which reduces the high risks invoh ed during the fi rst )ears of 

business. Second ly, the member has the chance to convey his previous relations \\ itll 

Customers, raw material suppl iers. etc. 
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Educatianallc\e ls requ ired for cntcrpriM! dc\clopmcnt 1 

Grades compl eted 
Formallec hni ca l and I raining • Primary 

• Secondary 
vocational edl lcation lind 

~ Higher instilulions 
cx pcriellcc 

Figure 3.6: Educat ional level factors farlhe deve lopment of enlcrpri se 

3.4. 1.7. Fo rm of ownershill 

There arc two forms of ownership to start up the en terprise l'lectors. I hesc arc illdividutl l 

(who lly owned) members and trade association. Indh'idua l mcmbc rs (pri\(ltc): means th c 

owner o f the enterprise is a single person and the responsibil ity of the elilerpri sc is taken by 

that single person. Trdde association : is an organization founded and funded by businesses 

that operate in a spec ific industry. Coo pcnl lion : means the o\\ner o f the enterprise conta ins 

more than one member and the profit as we ll as loss of the cnterpri se shou ld be shared 

together [47], [48]. 

In this case factor, members are ex(X.'Cted to form themselves individuall y or in joint form 

based on the features of enterprise sectors and the information given frolll the cxperts. r-.·Icans 

there are en terpri se sectors which need a high collection of members and othcrs also nccd one 

member 10 start the business. 

3.4. 1.8. Enterprise type 

Micro Enterprises are those small business enterpri ses \\ill1 a paid-up capital o( not 

exceeding birr 50,000. But they need up to 5 members and not exceeding 100.000 capitals (or 

industry enterprises. For service enterprise they need 5 peoples and not e:\ ceding 50.000 

e'pit,ls [48]. 

Sma ll Enterprises are those busi ness enterprises \\ilh a paid up capitol ofabo\e 0.000 and 

not exceeding birr 500,000. But they need 6-30 mem bers and not e\cceding 100,00 1-
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1.5m illion capital for industr) entcrpri scs. l or scn icc ellt crpri'tC they nCt.'(f 6. 0 pcop le~ and 

nOI e.xcceding 500,000 capi tals 1481. Artcr deli\ cring till'. IIIformation for nc\\ member-,. 

members can arrange thcmsc lvcs in to micro or smull enh.: rpr i~:. IIccord ili g to their amount of 

capiwl. sectors interest and number of members. 

r EllIerorise t voe 1 
1 

r Micro en lerorises l r Smull enl cll)ri'ies I 

Needs 5 members Olnd not eeds 6·30 mcmbers lind 5 1,000· 
Exceeding 50,000 sometimcs up to 500.000 cnpitnls somctimcs up to 
100,000 cap ital 1.5 million 

Figure 3.7: enterprise type factor for cnterprise sch:cti n 

Enlcrp risc sectors and their rcs (Jcc1ive cnlcr r rise aClivily 

Major Lis t of enterprise sectors a rc: 151 

»- Agriculture, hunti ng, forestry and irrignt ion 

»- Construction sector 

>- Educational sector 

>- Hotels and restaurants sector 

>- Manufacturing sectors 

>- Mining and quarrying sector 

>- Other community. social and personal service activities sectors 

>- Real estate. renti ng and business activities sector 

»- Transport. storage and communication Sl'Clor 

>- Wholesale, retail trade & repair service sectors 
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I. Agric ulilln.' , hUliting. rorestry !tnd irriJ,.::tlioll clllcqlri,c ' celor 

;. Cash crop production (such as mai/ c. Wheat and Burley r. n11ing. 0,1 seed~ and 

pul ses. Pepper .COllon . Terr, sorghum, gum. inccn<,e. Rice I nmung, ofTcc. l ea 

,vegetables rarm) 

;. Animal RaiSing and Li vestock ( such as Animal I' au enin g, animal bread ing. 

Anima l feed processin g. Meat proce!>sing, mil~ process in g, OJ iry processi ng (l nd 

Poultry) 

;. Agricultural machin ery rcnlal scrvice 

;. Agri culture & animal Ilusbandry Service 

;. Bee Keepi ng & honey production 

;. Horticulture & Floriculturc farming (such as I·nli ts. \egetnbles & flo \\ cr. 

2. Educlltional sector 

The following areas arc some of the potentinl oppor1lmit ies for enterprise: 

~ Kindergarten. Primary, Secondary schools and high school 

)- co lleges/universi ties/institutes in d ifferent field 

~ ICT institutions or Basic computer skill training cen ter 

)- Vocationa llra ining centers 

~ Language School (such as Chinese. Arabic, Frunce. Ita ly. English ctc.) 

}> Art & music training cen ter 

}> Athletics Training Center 

3. Heal th and social work seclor 

The major enterprise activities in this sector arc: 

)- Health Cenler & Physiot herapy Service 

}> Clinicallaboralorics and Diagnostic centers. 

}> Cultural Medicine Service 

}> !'hannacy (animal or human phannnc) 

4. !-Iolels and restaurants seclo r 

The major enterpri se acti vit ies in Ihis sector arc : 
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, Ilotei s. Cafe. Bar & Restaurant 

, Resorts & Lodges 

, Modern Gust house. IllaS~lgC .G)IlHUlsiulII .l'lte:lm bath ')Cr\ ice 

S. Mallufacturing enterprise sec tors 

Thc major cnterprise activi ties ill this scclor nrc : 

~ Te,xt iles and clothin g. Food nnd beverage products (ogro- processi ng): Procel'ls ing 

and preserving of mc:1I products, fi sh and fi sh products. nl1d fruits nnd vegetables 

etc. 

:;.. Tannery and leather goods: Tanni ng of hides und sl..ins up to finishcd level ; 

manufacture orluggage items. hand bags. slIddle lind hllOlCSS items, 

~ Papcr and paper products, Building material s: Mnnufacture of elllcnt . limC'. 

gypsum, marble, granite. limcstone, ceramics, 

6. Mining 1tnd qu a rl')' ing secto r 

The major enterprise activities in this s\''Clor arc: 

:;.. Precious & Basc mineral s (such as mining of gold. talllOlull1. plotinum. nickel. 

potash 

~ Industrial & Construction mincra ls (such as mining and exploration of lIlarble . 

granite, limestone, clay. gypsu m, gemstonc, iron ore. coa l. copper. 

7. O lher community, social and I)ersonal sen' iec acth'ilies sec to rs 

The major enterpri se activiti es in this sector arc: 

:;.. Dirty water wastage 

~ Female Beauty Salon 

:;.. Laundry 

:;.. Sport center recreation ccnter ( such as Children. Cinema house, bath ing 
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8. l~c;11 csl~tl C, rcnling and business aClil'ilicllllcctor 

The major enterprise acti vities included in this sector are: 

>- Construction Material Rental 

>- Advertisement and printing ervicc 

>- Agricultural Machineries Rental 

:; Car Rent ,Car washing, loader & parking 

> IT solution 

>- Business Center ( market center or Super mnrkcl) 

~ Consultancy servicc such as in Architectural und Engineering, agri cultunl l 

9. Transport , slorage and communicalion seclor 

The major enterprise activ ities in Ihis sector are: 

>- Tour operation service 

>- Magazine and newspaper distributer 

};;- Travel agent and transportHlion 

10. Wholesllle, retail trade & repair service seclor 

The major cnterprise acti vities included in these sectors ure: 

>- Alcohol and soft dri nk di stributer 

};;- Chal , Coffce production and cattle export 

> Drug and Medical Supply Whole ale 

:> Oil Cereals Export 

:> Export of garment and tex tile products and Export of Leathcr l)roduclS & 

Incense 

:> Vehicle Spare part & Maintenance 

:> Trade center, Super market and shopping center 

:> Small , Medium & heavy vehicle Renovation and maintenance 

3.5. Knowledge Represenlalion 

The Acqui red knowledge is organized so that it wi ll be ready for use. Kno" ledge representation 

and it is the systemati c means of encod ing knowledge of the human expert in an appropriate 
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medium like predicate calculus and logic, rules, semant ic net\~ orks, fmmcs and structured 

objects r49]. 

Thc acqui red cases are represented using one of the different cnsc asc rcprcscnlOlIon methods 

that nrc appropri ate for rhe researcher. ase base rcpresciltmioll mcthods 10 lude fenlure-\nlue 

case represen tation, relat ional database case representation; prcdicnlC based case represcnlnlion 

and so ft computing case representation methods. 

For this rese(lrch feature-valuc case base representation method is used l3ecousc, represent ing 

cases lIsing fea ture-val ue case based represenlUlion is that Ihis approach uses old experiences 10 

understand and solve new problems. It also reuses its solutions and lessons learned in the past 

for future use and it represents cases in an easy way by using utlribute and value pair 

representation [50], [5 1]. The algorithms used to calculate the similurity ofcuses in a case base 

represen tat ion is nearest neighbor retrieval algorithm. The similnrity function fnearest neighbor 

rctrieval algorithm involves in computing the simi lari ty between the stored caSes in the cn~e bn~c 

and the new query. After that, selects the most simi lar stored clises to the query. 

3.6. Case structure for enterprise sector and cntcrprise :Iclivily seleclion 

For th is research the case structure has two important pans. Thc first onc is the problem 

descriptions or situation and the second one is the so lution. 

l)roblcll1 Ocseripl ion/Situlltion: It is the part of the case structure that is consistcd of ollributcs 

which describes the prob lem to be so lved. 

Solulion: This part of the case structure provides the recommendation. (Enterpri se seCt rand 

activity) based on the given members infonnation. 

Therefore, the researcher identifies diffe rent description and so lution attributes with the help of 

enterprise experts and from the previous members cases recorded data set. But, there \\crc 

different challenges during identification and represelltation of case structure. For instance. the 

" be f . ber·, cascs was too man) for case base ilrst challenge was the recorded num r 0 melll 

developmcnt. Due to Ihis the researcher seicclCd 5133 corrcctl ) fill successful prc\ious members 

cases from 50,000 successful previous members cases and selcci II deSCription and 3 solullon 

attributes from total of 16 attribute to the development of case based rccommender ystcm The 
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",0 51 important attributes that afli eelS the selection of Ciltc . . .. . . rpnse sector and acll VlllCS dcclslons are 
list cd as fo llows: 

A tlribute n •• me 1'1In:lmCler 

A gc Description 

G cnder Description 
.-

Ca pita1 Descript ion 

Ed lIcationa1 Level Description 

Fo rill o f ownership Description 

No . o f members Description 

Re glon Description 

ZOI Ie Description 

1V0 redaltown Description 

Em erprise type Description 

tnle rested Enterprise acti vity Description 

Rec om mended Enterpri se sector Solution 

Rec ommended Enterpri se activit y Solution 

Exp lallat ion Solution 

Table 3.2: The Case Structure fo r enterpri se sector selection 

The re used to explain the selected attri butes: 

Age: 

following short descriptions a 

is the age of members. If me 

led pic instead of number. 

mbers are engaged in a partnership or joint. the value of age is 

assigl 

Ge nd male and female. In Ihis case the va lues of thi s aunbule are 

male are formed in either partnership or joint, the \al ue of gender is 

cr: is the sex of members as 

or female or pIc . If members 

stead o f male or female. pic in 

CUpit :11: is the tota l amount of cap ital needed to start the selected enterprise sector. 
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Edu clltionltl Level : it indicates the gmde levels as \\ell as the experience of members before 

starting the emerpri se selection. Additionall y it has also 1)1e \ olue because (1 igning all the 

mcmbers va lues is difficult, if they arc formed in a group. 

Fo rm of ownership: this attribute contains: the mcmbers form f on ncrship like PrI\{IIc. 

cooperation (It is also an enterpri se owned by a group of persons who take fu ll p.1n in the ncti \'i ty 

of the enterprise by coordinating their knowledge and assets) and tradc assoc iOli n (Provide 

representatives and othe r collective products and services to businesses with a comrn n intcrest). 

Number of members: it contains the nu mber of members init ia ll y and currcnlly as , ... ell ns it 

contains the temporary and permancnt cm ployees. 

Region: is the regional or city administration place where members arc planned to put their 

enterpri ses. The value of thi s attribute is Addis Ababa. Afar, Amharn , lJenishnngcl gUI111:e, Dire 

Dawn, Ilarari. Gambella, Oromia, SSNPR, Somali and Tigmy. 

Zone: is the zonal location of the en terpri se. Si ncc each region has its OWI1 lone, members 

selects spec ifi c zones based on the selected region. 

Woredlt/town : is the woreda or town location of cnterprise that specifically focilitates service to 

members. 

Entcq )risc tYllC: contains values small and micro enterprises. which is ctltcgori zed based on the 

amount of capital requ ired. 

Mcmbcr!s intcrcsted enterprise activity: is the process of mcmber's interested acti vity that 

wants to start. So members till their query as interested sector. 

)• , . ,'s ,lIe SO)"" 'O" and provides a recolllmended enterprise \ CfO IllIllCnded cnterprIse seclor: II 

sector based on the similarity of cases. 

)1 • •• •. , dcr a solut ion and provides a recommendation \Ccommended enterprise activity: It IS pu un 

enterprise acti vi ty. 

Ex planation: is used to give explanation and description about the recommended enterprise 

activit ies. 
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CHAPTER FOUR 

4. DESIGN AND IMPLEM ENTATION OF THE PIWTOTYI' E 

Thi s chapter deals wi th the design and implementation of the prototype recommender system for 

the selection of enterprise sectors and activities. Arter COllecting the previous members cases' 

from FcMSEDA domain experts. members and doculllent an{lIY5 i~ . the neX I task is designing the 

prolotype of recommender system for the selection of enterprise sectOrs by using the 1001 ca ll ed 

jeDL] OR 1.1, il is a CBR framework used 10 design prOlotype ~ r recommender systelll. For 

th is research nearest neighbor retrieval algorithm is used. This is because jC L1 0 RI lIses th is 

nlgorithm for retrieval task. Nearest neighbor algori thm retrieves the case which is ncures! to the 

user's query by measuring its simi larity with the cases. Nearest neighbor retrieval algori thm is 

also suitable when there are attributes which have nUllleric (continuous) vn lue, 

4, I. Designi ng the architecture of case based recommender sys tem 

Figure 4.1 shows the architecture of the prototype for the selection of enterprise sectors and 

activit ies. The researcher collects enterprise members' cases frolll domai n experts. members and 

document analyses then several preprocessing tasks were performed such as: select attributes, 

ass ign attributes, configure connectors etc. After performing all the tasks it is stored as a genernl 

knowledge or case base in order to build the case base reCOllllllcndcr system. 

As the new query/problem is entered, the prototype of the system matches the new case to the 

solved case in the case base of the system by using sim il ari ty measurement. When rel e"an t cases 

are found within the case base, then the prototype system ranks the relcvant retrieved cases based 

011 their local simi larity. Next, it proposes a solut ion. 

The similarity between query and existing case is approximatc, the proposed solution needs 

mOdificat ion (adopt ion of solution) to fit the new case/query. At the end, the best modified 

solution should be stored into the case base for future usc. The case base updates incrementally 

When the system learns from new case used by the members. 

The proposed solution can be derived direct ly from a retricved case that matches exactly or 

partiall y to the problem of the new case. Partial match of retrieved cases means some attribu te 

values of the existing case and new cases/query arc the same and SO llle altributc \ulues arc 
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different. Us ing the proposed so lutions di rectly may have a risk because some anribute val ues 

necd o f ed iting/changing based on different cond itions. As a result the user of the system has 

made an adaptat ion on the proposed so lution ha vi ng diffcrences between the proposed case and 

the new case. Add itionall y. case contrad icti ons are revised bccnllse there are situations where 

previous cases attribute values are not similar with the new casc/query attributc values. There is 

no similarity between the existing case and new case means there arc no previous stored cases 

hav ing similarity with the new case/query in all atlributc val ues. Therefore if there is no 

simi larity between the ex isti ng and new case, the proposed so lution cannot give recommendat ion 

to new cases. In such cases, this ncw case or problem can be revised and stored in the case base. 

Fina ll y, the revised so lution or stored cases is retained in the case base for problem solvi ng in the 

next time. 

FeMSEDA 

Knowle ge engineer U'r 

Retrieve 

Solved New query 
Retrieved cases 

f New Cases 

ture 1 I 
Sclcct ullr ibutes 

Stored cases 

Assign attributes Learned cases General knowledge 

Retain 
C~se base 

Configure connectors 
Revise 

Map case structure Tested Cases Solved Cases 

Rt'1I5e1adaplallon 
~ t 

Confirmed so lution Proposed Solution 

Figure 4.1 : Architecture of CBRSESAEAS (source: [7]) 
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--------------------~ .. 
As shown 0 11 figure 4.1 : the tool jCOLlBRI follows the design 10 pcrfOnll the implementation of this 

study. This figure is adopted from other researchers but it is modified in to this study contex t. 

4.2. Case b<lsed recommender system for the se lection of enterprise sec tors :111(1 :lClivil ics 

As presented in [52J jCOLIBRI has been constructed as a core module to otTer the basic functionality 

for developing CBR application. jCOLIBRI can be started by clicking on exc file jCOLIORIGUl.bal. 

GUI of jCOLIBR I he lps us to create new CBR appiicmion wi th predefined task and methods. These 

predefined tasks and methods are in the fil es of task.x lIIl and methods.x lIIl . The main task of building 

CBR application is configuration where users define the task and assign methods for each task. 0 nncr 

clicking the jCOLISRIGUI.bat file the window shown in figure 4.2 appears. 

• jCOUI lIIl 1 , . 
,.... CII" ,;. .. ........... , II.1p 

Case Based PBasoning FrafT'EMOrk 

Figure 4.2: The Main Window of jCOLlBRI 

aUI as ShO\\'ll I' ll figure 4.2, the next task was crca ti ng new CBIl After running jCOLIBRI 

I· t ' F' 42 Sho\"s the main window ofJ'COLlBRJ with uppcrtoolbar consisting of4 menu llpp Ica Ions. "Igure ., .. 

lists, namely, file, CSR, Evaluation and Help. New applicati on can be develop step by step through this 

. d I' k CBR too lbar select new CBR system and give the name of ncw GUI. For IhlS firstly, nee 10 C IC on , •. 

I'· d k After that the box of entering new application namc arc di splayed as shown app IcatlOn an press 0 . ' 

figure 4.3. 
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• nt.,pr ... )1.'."'0<1 '.",MM.n"., .", 1 
I 0 1( C.nc~ 

, .~cOt._ .. . _.", ... ....... _ 

Figure 4.3: New CBR application window 

Then, a new window wi ll appear then select one extension out of fi ve for our application. Fi ve 

extensions are : Core extens ion, Case Retrieval Nets Extension, Descri ption Logic Ex tcnsion. Textua l 

Extension, and User Components Extension. 

Core ex tension contains basics components of jCOLIBRI. 2nd ex tension support case ret rieval nels. [n 

descript ion logic extension, description logic of jCOLIBRI is supported . Textua l base COR components 

are supported in textua l extension. If, user want to define his/her own components. Then, user has to 

select 4th extension. The researcher uses core extension because it contains all basic components o f 

jCOLlBR l that are needed to make case based recommender system for thi s research. 
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~ jCOUBFIJ 1.1 

f iM CaR EvaluaOOn Help .. 
k:h jCOUORI eJo:lenslon. do JOU wilnllO UM" ... JOUr IIPIlIielltloft7 

• Core 

COIll!!!ns jCOliBRI Corf Componentl 

o Descripllon logic Extension 

Oucrlption LOOks SIIppofl lor ICOllOR1 

o Textual Extension 

Contains jCOUBRJ Tutu,'I'.CBR Compon,nt. 

o User Components 

Con ta ins User defined tOmpon'n tli 

o Web Interface SUppofl 

Web Interface SupportlOf JCOll8RI fTome.t tMicI",t) 

Figure 4.4: Types ofjCOLIBRI extensions 

4.2.1. Building the Case Base 

" 

After collect ing all successful enterpri se members' cases from FeMSEDA, all the acqu ired cases are 

stored as plaintext file in a feature-value representation format. Feature value representation means each 

attribute bas its own value in a column and row formal. 

The case base is presented as a plain text comprising of N columlls representing case attributes (A I, A2, 

A3, ... , AN) and each M rows representing individual cases C ({C I, C2, C3, ... ,CM}) each attribute has 

a sequence of possible values associated to each column attri bute A::::;: {V I, V2, V3 .... , Vk} . 

4.2.2. Cnse Representation 

The case representation has been fomlUlated in the way that easily represented in jCOLlBRI. Designing 

of such case structure helps to define the features available in the cases and used to measure the 

simi larity between existing cases and the new case (query). The general application of thi s research is to 
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retrieve similar cases to the query from the case base that can guide en terprise members ' , solving 

Problems of confusion and transfonning a rceo d " h ' . . .. 
nuncn aUan III I elf enterpri se selection deCISion process. 

Case base were structured to make the retrieval process efficient. This is done through case indexing 

process in the jCOLlBRI programming tool. Indexing refers to assigning index to the case for retri eval 

by comparing the existi ng case and the query given by the user. 

4.2.3. C:ue attributes description for C BRSESAEAS 

In this research the case is composed of three components: descri ption (descri bes the problem), solution 

(represents a possib le solut ion approach) and result (reveals if the proposed solution is able to so lve the 

prob lem). Description and solution are coll ections of simple or COlll l>Otilld anri butes, permitting us to 

build a hierarchical case structure. 

Before creating CBR application the case structure should be configured. Then usc the too lbar menu 

button CBR and se lect option mange case structures. After that the new windows will appear for 

configuration of case structure as shown in figure 4.5. In the fi gure, the left side's options arc cnse 

structure description, solution and result . For adding Description cases in appli cation, "add simpl e" 

button is used , which is used to add simple attributes only. "Remove button" is used to remove the 

description attribute if it 's not necessary. When se lect one of descripti on attributes, for instance select on 

type of enterpri se, and then its properties will appear on the right side. Name, type, weight and similarity 

o f case are properties of description attribute. "Apply changes" button is used to change the properties of 

attribute description. Local similarity is used for computing the similarity of each attributes. After 

dcCi ning the structure of cases, case structure is saved in xml fil e. During configuration of case 

structures, jCOLlBRJ creates codes automatically and saves in xml fi le fom13t. Then , by applying the 

above a ll steps the fo llowing window were appeared . 
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o G.naer 
D Eoucatlonallel"ll 

o Rtglon 

O Zone 
D \'Ior~daltown 
D Cipttal 

D Form OlownerShlp 

o ype 01 enterprise 

D f lumberol memDers 

D Interu led en'e rp~se adi",,1J' 
t I:l Solution 

o Enterprise sector 
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o Eltllana~OI'I 

IVpe: 

W' '1Ihl: 

ll~' ol 'N"~"" 

SUing .. 

Add simple II Add compound I! R_ 

Figure 4.5: Defining case structure 

D' C' 

After defining the case structure, members input the value of all descri ption altri butcs and measuring 

the sim ilarity between the exist ing cases attributes value and new cases attribute va lue . For Ihi s research 

the solution auributes include recommend enterpri se sectors. rccollllllcndl-d enterprise acti vit)', and the 

explanati on facil ity about the recommended enterprise activity. 

The following table 4.1 shows the description of case nttributes and solution attribute regard ing nmnc, 

data type, weights, loca l and global similarity. 
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Significant attributes 

-
Attribute name Data type Weight Local s imil:lrit)' 

Age Siring 1.0 Max string 

Gender String 1.0 Equ;tl 

Educat ional level String 0.9 Max string 

Region SIring 0.9 Max string 

Zone SIring 1.0 Max siri ng 

Worcdaltown String 1.0 Max siri ng 

Capita l Integer 1.0 Max siring 

Form of ownership String 0.9 Max string 

Type of enterprise String 0.9 Max string 

Number of members Intcger 0.8 Interval 

Interested enterprise activ ity Stri ng 1.0 Max sIring 

Solution 

Enterprise sector Siring 1.0 Equa l 

Enterpri se act ivity String 1.0 Eqll3 l 

Explanation String 1.0 Equal 

Table 4.1: Descri ptions and Weight orthe Selected Attributes 

As shown in tile above table these attributes arc Ihe most significant for the selection of enterprise sector 

act ivit ies and attri butes have their own different val ues which indicatcs thaI having high \\ cight ha\c 

most significant. Based on this, educationallcvel, region, fonn of ownership. t) pc of elHerprisc. nllm ber 

of members have 0.9, 0.9, 0.9, 0.9, 0.8 weights respectively. The \,eight value of each auribute has been 

assigned by using in fonnation gain attributc selection algorithm and domain cxperts. The local similaril) 

ofmosl description attributes is maximum string. This is becausc the similarity bet\\ccn quer) and cases 
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can be ca lculated with max imum string length . Few attributes such as gender h;l\c equal similorll) 

we ight because local similarity needs exact match of existing cases and ne\\ case (query). 

Arter identifying relevant attri butes of the case, the next task is definition of opproprimc similari l) 

measure in jCOLIBRI. jCO LI BR I foll ows both local and global similarity measures. DifTerent types of 

local and global similarities are used in this research. 

Local similarity: Local similarity measu re divides the simi larity de fi nit ion into II SCI of local similarity 

of each auribute. Three types of local simi lari ty measurement : 

A. Equal: The input query and cases in the case base must match to gCI the result ; i f there is no mUlch 

between input query and cases, matching will fail. 

Il [llIerl'o/: When we select simi larity interva l and adjust interva l va lue, j OLl I3RI matchcs volue 

keeping in mind that interval. Exact value match is not compulsory in intcrvallocal similarity. 

C. MllX siring: if we select the max string local simi lari ty. the systcm matches by using the m:lximuUl 

string length. 

Globa l Similari ty is linked with compound attributes and used to gct similarity of col Iccled auributcs in 

unique similarity value. Global si milarity calcul ates the final sim ilarity mcasure. 

A. Average: - it is a type of globa l simi larity thai considers the averagc or all attribute simi larity 

va lues. 

4.2.4. Ma naging connectors 

Once case structures are configured in jCOLl BRI, recom mender systems must access the stored cascs 

from case base. jCOLlBRI supports both SQL database and plain text fi le to store its cases base. 

SOL DB 

JCOLI BRi 
PIBin text 

ase ase 

Others XML 

Figure 4.6: jCOLIBRi case base schemas (source: [521. [53!) 
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In thi s research plain lext connector is d 
. usc as a case base storage. The connector maps the cnse 

structure to Its column from plain text file wh' h ' . . Ie IS saved In .tXI file format and lalcr sa\ cd as X It rile 
like that of case structure. One of the mo I . '. S Important tasks In managmg connectors is spccif} ing the 
correct path of case structure and file mh TI. . . p . Ie case structure path IS used 10 access and match attri butes 

Irom case structure and til e path is used 'f . . to spect y the .txt fIle thm contains the case base. Delimiter of 

th iS connector uses comma () to sep t r . , arate va tiC 0 each allnbulc in the cnse. 

,_ ,cOUBRll.l 

Can bilH: (d;.cali ll aslcCBRC ... 8111 0 l_ (onllKIOf 

enll s lruc lul e l iI&: IRII@18mpllSlm'-~Se\UlIlSIrU(l", unl ~ 1_ 

0tI0m0'1f' 

COlumn 

i~.
~ o..crI~~cn AV· 

o.lcrI~'on e,nM, 
o.'Olp'on £ OUCIDonall ..... 
OUOl~.on R'\lIon 

I
II ~===~~~~~~ _______ JO .. OI'~onzon. 5 O"OI~'on wOt'.e~10Yin 

6 OtiOieton ta'~JI 
7 OItOl~ton FOt'm of (Mller1to1p 
8 OtiOietoo Iyet oltnltfP/l1l 
9 Olltllp.en Ilumotr 01 mtmo,r. 
10 Outlleaon Inttru tte tnTtrpnu tC#>1tr 
11 SoluUOO [n"rprlst '('Mit 
12 Solution Ent~rprlU UdOt' 
13 SOlution £"DI~nah(ln 

JI • '" J . _" 

Figure 4.7: Managing connectors 

4.2.5. Managing Tasks 

D' 0' 

jCOLIBRI has two types of task packages, namely. Core packages and User defined package tasks. For 

CBRSESAEAS prototype developmen t, the researcher used core package tasks. A core package 

conta ins a ll classes that represent core fu nctiona lity of a CBR application such as the domain model. 

case bases, s imilarity functions and retrieva l algorithm s. Core packages al so have predefined tasks and 

methods that used to con figure new system by reusin g the tasks rather than using tasks or methods 
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defined by the system developer itself rk 
. . I C user defined packages. A core package in j OLIORI 

conta ins: main CBR cycle (retrieve . . , reuse, revi se and retam) and Post yelc. 0 these core package 

components are used to con figure all Ihe n cccssary case base and connectors for the dc\ clopmC rH of 

CBRSESA EAS prototype. 

The lell side of fi gure 4.8 shows PrcCyelc CBR eyel d I' 1 , can OSI yc c. 

a sn lu k 

• 

• 01 
AlomkRI .. st Task 
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Figure 4.8: Confi gure CUR application 

)}> PrcCycJc, the CBR configuration starts frol11 "PrcCyclc" in order to loads the cases from case base. 

This precycle have only one sub task ca lled "obtain cases task" \\hich is used to load the cases from 

the case base by defining the path of the connector. And makc instancc to tasks and mcthods. 

). Main CBR cycle is the mai n task ofCBR cycle and it also has sub tasks. The devcloper has to gi\ c 

path of case structure that is saved in xm l fonnat in Main CBR cycle sub task called "obtain qucr) 

task". "Obtain query task" is used to knows the number membcrs cases att ributcs that are 3\ailable 

after the path is assigned. In addit ion to obtai ning query task. main CBR cycle contains: retrieve 

tasks, reuse tasks, revise task and retain tasks. 
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• Retrieve tas ks is used to retrieve C fi h . ascs rOI11 I c stored case basco ReIne' c tasks hn' C (llso 

subtasks include select worki ng cases task, compute similarity task and select the best casco 

" Select working case task" selects cases from case base and Siores thelll into current COIIIC\(. 

"Compute simi larity task" compute si milari ty of the stored cases ,\ il h the case entered b) the 

user using the query window. "Select best case" shows the best matched case after comput ing 

the simi larity of stored cases aga inst the new ellse. It means th at the number of best matched 

case is shown to the user dependi ng on th c method lIsed and the threshold . 

• Reuse/Adaptat ion tasks cnable to reuse previollsly stored cases. It has th ree subtasks. 'I hese 

subtasks are: prepare cases fo r adaptation task, atomic reuse task and reuse lask. " I' rep<lre cases 

for adaptation task" selects cases from case base and stores them into contexl. Ilcre !l lso 

specifying the path of case structure in thi s method is needed to " instance" the tasks nnd 

methods. "Atomic reuse task" should be reso lved by reuse resolut ion method. After the process 

of the two subtasks "Reuse task" generates the proposed so lution ror the prob lem based on 

sim ilarity. The system can learn at every entry or new case and new users adopt this knowledge 

ror enterprise selection and it reuses if there a case which is not similar lor new query <lnd stores 

fo r future use. 

• Revise tas k is the evaluation and correction slage about the recolmllendcd so lution in reuse 

phase. As shown in fi gure 4.9(A) a fter selecting the most similar cases rrom the retrieved 

results, the solution for the problem should be confi rmed and validated before the so lution is 

stored for future usc. 

• Reta in tasks are also used to CBR case retention 011 a persi stence layer. It has al so its 0\\ 11 

subtasks like "se lect cases 10 store task" and "store cases task. "Store case "\\a5 used to t) pe a 

new case name as shown in figu re 4.9 (B). Select cases to store task give au thentication to the 

user for storing case. The store cases task enables to store cases into the case base. Retain task is 

perfonned after having confinnalion in revision phase. So after the e\'alualion and correction of 

. d . ev',se task the problem together with its so lut ion \\ ill be stored in case base. retrieve cases In r 
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;, Post Cycle: is the last task in managin • t k . . 
" g as S in JCOLl I3RI. POSt Cycle task have onl) one sub task 

ca lled close connectors task" which ' II ]s usua y executed aficr the main DR c)clc . Its main las"- is 

to close a connect ion between case base and GU I. 
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4.2.6. Ma naging methods 
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Figure 4.9: Revision and retain tasks 

I 

" 

The method Computes simi lari ty tasks between cases and query packages Siore classes that rcsohc the 

task. These classes can resolve the CBR cycle using programming or usi ng graphical user irllcrface 

(GU I). All tasks in jCOLlBRI shou ld have thei r own methods (0 be assigned in order (0 achieve ils 

recommendati on goal. 
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Load CaseBase Method : This method returns thc whole available cases from the case base to 

designer and use connector as parameter to retrieye case basco 

Configure Query M ethod : This method obtains and confi gures thc query. It di spla)s the graphicnl 

user in terface window by receiving case structures as an inpu t to rceluCSI query and to receive cases from 

the case base. 

Select A ll Case M ethod: Selects work ing enscs from case base and Store them into current Contex t. Ii 

allows di splaying all the ava ilable cases from the case base 10 the resull window. 

Numeri c S um C omputationa l Method: Computes similarity tasks between cases and query. 

Manua l R evis ion M ethod: Manual revision method enables users to mod ify cases in the quer) 

window. 

Select Some Method : select best of found cases. It rctu01S most similar valuc of the top best selected 

case. Tasks in jCOLI BR I can be solved with dilTcrent methods as listed above. Choosing the most 

appropriate method for the task is the role of researcher in the designing of case base rccommcndcr 

system. For this research , only few of them are selectcd and discussed which are appropriatc for 

recommendation system. Figure 4.1 0 shows the main window of cycle of jCOLlI3Rl tasks and methods. 

As shown below, pre cycle, main COR cycle and post cycle arc on the leO side of the window. Whcn the 

designer selects any task from these cycles, the configuration method windows displayed on thc righ t 

side and appropriate inputs can be selected according to thc situation. These inpu ts arc P:lnllllctcrs for 

new instances. 
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Figure 4.10: Configuration of tasks and methods 

4.2.7. Deploy the case base reco mmender system 

. [ 

Afte r defining and configuring all the necessary sleps required des igning case base recolll mender system 

in jCOLIBRI, testing the recommender system application is the next step as shown in figure 4.11. 
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Figure 4.1 1: Query entry window in to the case base 

4.2 .8. EX I}la nat ion Faci lities 

" 

The explanat ion fac il ity in thi s study is used to give explanation about Ihe recommended enterprise 

activ ity given by the system . As shown in figure 4.12, once the system reaches final decision on the 

recommendation, it gives explanation about the se lected en terprise activity. 

The system gives the name of se lected enterpri se activity \\ hich is agriculture. then a brier explanation 

about agriculture, then in which seclor agricult ure is categorized and finally all the neccssnr) 

descript ions an: thc:re. 
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CHAPTER FIVE 

5. TESTING AND PERFORMANCE EVALUATION OFTHE PIWTOTYPE 

5.1. INTRODUCTION 

Testi ng and evaluation of tile prototype case based recommender system is th e fi nnl step thot helps the 

knowledge engineer to measure whether the system achieves the Prol>oscd obj("'Clivcs or nol. 'J hi s 

chapler presents performance evaluation orthe prototype system, retrieval performance cval untion using 

reca ll and precision, evaluation of the reuse process, comparison of the previous CIlR cases wi th thi s 

case based and user acceptance testing of the prototype. 

5.2. Evaluation of tbe Retrieval Process 

To do th is evaluat ion, for each test case the relevant members cases from the case base should be 

identified. Due to thi s, test cases are given to the domai n experts in order 10 assign possible rc lc\iltll 

cases from the case base to each of the test case. The domain expert uses Ihe va lue of recornrnendation 

attribu te of the member's cases as the main concept to ass ign the relevanl cases 10 the (Iueries. i.e. 

member'S cases that have simi lar solution (recommendat ion) arc relevant to each other. lJased on this 

concept recall and precision are calculated. 

Table 5. 1 below shows sample test case with their corresponding relevant member'S cases Ihm arc 

ass igned by the domain expert from the case base. 
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Test case Relevant cases from the case base 

Case 5047 Case347, Case 5049, Case40 10, Case2609, Case 123, Cusc4013 -
, asc4008. asc2SS 

Case 4RRI Ca~e40, Case303, Case4437, Casc2288, Ca~c22 , ase2292, Casc4434. Case3H, Case4439 

Case 4081 Case486, Case4, Case4083, Case I, Case88, Cuse4084, Case441 7, Case5, ase22, Cose 3053 

Case 10 Case 2, Case 4, Case 3053, Casc I, Case 4081 , Case 4086, ase 5, Case 3473, Case 4425 

Case 1 Case 4, Case 4081, Case 4086, Case 5, Case 7, asc 2. Case 3053. Case 10 

Case 4884 Casc885, Case 4886, Case 87, Case 488, Case 444S. Case33, Case 3775, use 76. usc 488 1 

Case 823 Case 82, Case 828, Case 830, Case 26, Case 824. Cuse 89. Case 75 

Case 2290 Case287,Case229 1 , Case92, Case2293, Casc88. Case 289, elise 2294, Case 4436. Case 4446 

Case 4870 Case 473, Case 71, Case 4077, Case 4088. Case 4069. Cuse 404. Cllse 4072. Case 407 

Case 3057 Case 305 1, Case 53, Case 4083, Case 84, Case 3055, Case 306. Case 73 

Table 5.1 : relevant cases assigned by domain experts for the sample test case 

After the identification of the relevant cases to the test cases by the domain expert afte r the s) stenl is 

developed, preci sion and recall values were calculated with threshold interval to lest the protot) pe using 

the test case query to know the performance of the system. There is no standard th reshold for degree of 

similarity that has been used for retrieving relevant cases. That is \\hy different researchers usc different 

Case sim ilarity threshold to measure the performance of their system. For thi s research 0.7 ond 1.0 

th reshold values are used. 

The researcher conducting two hundred thirteen (213) sample experiments to measure recoil and 

precision and after similarity computation, the first 7(sevcn) best cases arc retric' ed assumi ng that the 

first 13 re levant cases are retrieved frol11 the case base as shown in the above lable ( table 5. 1). 
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Test cases Reca ll Ilrccisio n 

Case 5047 0.87 0.61 

Case 4881 0.78 0.69 

Case 408 1 0.70 0.76 

Case 10 0.78 0.69 

Case I 0.87 0.61 

Case 4884 0.87 0.69 

Case 823 1.0 0.53 

Case 2290 0.87 0.69 

Case 4870 0.87 0.61 

Case 3057 1.0 0.53 

Average 0.86 0.64 

Table 5.2: recall and precision resul ts for the sample test case 

As shown in table 5.2 above, recall of each test case can be calculated by dividing the number of 

relevant retrieved cases with total relevant cases. For instance. for casc5047 seven relevant cases arc 

retrieved out of the tota l eight re levant cases in the case base. When \\c calculate its recall value. the 

result is 0.87 (87%). When we come to the precision of the system. it is calculated as the number of 

re levam cases retrieved divided by tota l retrieved cases. For instance. ca5c5047 contains 8 rclc\ anl cases 

and 10lal of 13 retrieved cases. Therefore the precision va lue of C35C5047 is 0.6 1 (6 1 %). Olhcr all thc 

precision and recall va lues are calculated wi th simi lar way. 
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Genera ll y, the average recall and precision results 86% and 64% respecli\cly \\hich is also [l promising 

result. As seen in the table 5.2, for every test case more than average is regi stered both recall and 

precision. In terms of recall thi s research achieved a very good result thrill preci sion is some\\hnt lo\\ er 

compared to the average recall. 

5.3. Eva luation of the Reuse Process 

The goal of reuse process in this research is to evaluutc the proposed system whether recommend 

enterpri se sectors and enterprise activity correctly for new member's C:lses, i.e. to so lve the problem 

correctly. The performance of the reuse process is measured by using <tcc umcy. Accuracy is onc of thc 

useful measurements in case based reasoning. Accuracy is defined by the percen tage o f the number of 

correctly recommended cases divides by the total sample case 1541 . This measurement had been used b) 

[55] on their research. 

The result in table 5.3 shows that the reuse process al so registers above average. \\ hich is a good result . 

Total number of tested case query Total num ber of correctly recomnlended Accuracy 
cases 

~ 

213 191 90% 

Tab le 5.3: Accuracy value of the reuse process 

5.4. Comparison of the Performance ofCBRSESAEAS wilh hc\'ious e BR ys tc lI1s 

The performance of the system is compared with the previously conducted researches. The prcviolls 

hr' 1 h s of the case based reasoning system. Thus. the recall and precision resea rc lOCUS on retneva p ase 

1 f . 1 r fthe systems developed by the earl ier thesis research are compared as va ue 0 retneva pen ormance 0 

shown in table 5.4 be low. 
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Domain area and researcher Program ming Rctrieval task Reuse task 
tools used 

Recall Precision Accuracy 

AIDS A lcmu (2010) j COLIBRI 72% 63% Not cvnlumcd 

Hypertension Henok(20 II) Python 86.1% 60% 88.89% 

Mental Health Getachew (2012) j COLIBR I 82% 71% Not eva luated 

Fie ld of study selection Biazen jCOLIORI 85% 55% I Not cvoillotcd 
1(2013) 

Investment yibelta l (20 13) jCOLIBRI 85% 64% 87% 

Enterprise selection (20 14) IjCOLIBRI 86% 64% 90% 

Table 5.4: A comparison ofCBRSESAEAS system with the previous CSR systems 

As shown in table 5.4 the result of thi s study is beller than others because. it uses many cascs for case 

development. This leads the system to providc more c:lse solution than the other developcd s) stcrns for 

users query in th is area. 

5.5. User Acceptance Testing 

During testing the user's acceptance, the appl icabi lity of the prototypc is evaluated by potential users of 

the system. The FeMSEDA six (6) domain cxperts and tcn (10) members from each enterprise sector 

wh ich were actively participated from the beginning to the end ofthc system. During tcsting expert s arc 

requested to rank each parameter from to cxcellcnt by assigning volue for poor- I. f:lir=2 . good=3. "er) 

good=4, exce llent= 5. 

No. Evaluation criteria Pcrfonnancc val ue 

I 2 3 4 5 A vcragc Pcrccntag 

c 

I Is the system is efficient in time I 2 3 4.3 86 

2 Easy to use 2 2 2 4 80 
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3 Is the interface is interactive for users -
I 2 3 4.3 86 

4 Relevancy of the retrieved cases for dec ision making 
. 

3 3 4.5 90 
-5 Adequacy and clarity of decision support 4 2 4.3 86 

6 Re levancy of the attri butes in representing members 2 4 4.7 94 
case 

-
7 Is the explanation facility is clear 2 4 4.7 94 

- I- f-
8 Significance of the system in the domain area I 5 4 80 

Total llvcragc 4.3 87% 

Tab le 5.5: The CBRSESAEAS system performance cY;llualioli by the domain expert 

As shown in the above table 5.5, regarding to the efficiency of the system 16% of the respondents said 

good, 34% respondents as very good and 50% of the respondents said as excellent. Sim ilarly. usc of the 

recommender system 33% of the respondents said good and 33% said very good and 34% said excellent. 

In the case of interface interactive, 16% of the respondents sa id good, )4% as very good and 50% as 

exce llent. For the relevance of retrieved cases for deci sion makin g. 50010 of the respondents snid as ver) 

good and 50% of the respondents said excellen t. The clarity and adequacy of decision suppor1 . 68% of 

the respondents sa id as very good and )2% of the respondents sa id excel len t. For relevancy of the 

attributes, 32% of the respondents as very good and 68% and the clearness of ex planation facilit y. 32% 

of the respondents as very good and 68% of the respondents as c.'<ccllent . Finally for signific:lIlcc of the 

system in the domain area, 16% as very good and 84% of thern sa id as excellent. 

No Eva luation criteria I)erfon113nee value 

I 2 3 4 5 A\crage !)crccntag 

c 

I Is lhe system is efficient in time I 4 5 3.4 68 

2 Easy to use 
2 2 6 2 4.4 88 

3 Is the interface is interactive for users I 4 3 2 3.6 72 
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4 Relevancy of the retrieved cases for decision making -
5 5 4.5 90 

5 Adequacy and clarity of decision suppon 2 4 4 4.2 88 

6 Relevancy of .he attributes on representing 2 8 4.8 96 
members case 

7 [s the explanat ion facili ty is clear 3 7 
-

4.7 94 

8 Significance of the system in the domain arc:! 2 8 4.8 96 
.-

Total average 4.3 86.5% 

Table 5.6: The CBRSESAEAS system performance cv:tluat ion by the enterprise member" 

As shown in the above table 5.6, for the efficiency or the system [ ()o1o of dlc respondents ~I id good, 4 0~o 

respondents as very good and 50% of the respondents s..1id as excellent. Next. the usc of the 

recommender system 20% of the respondents said fai r, 20% of the respondents said good and 40010 snid 

very good and 20% said excellent. In the case of interface intcnlClivc. 10010 of them S<lid as fair . 40% of 

the respondents said good, 30% as very good and 20% as e.'(ce llcnt. For the relevance of retrieved c:lses 

for dec ision making, 50% of the responden ts said as very good and 50% of the responden ts S:lid 

excel lent. The clarity and adequacy of deci sion support , 20% of the rcspondcrHs said as fair. 40% of the 

respondents sa id as very good and 40% orlhe respondents said excellent. For relevancy of the altributes. 

20% of Ihe respondents as very good and 80% and the clearness of exp lanation facilit y, 30% of the 

respondents as very good and 70% of the respondents as excellent. Fi nall y. for signifi cance of the 

system in the domain area, 20% as very good and 80010 of them said as excellent. 

Based on eight close ended questions and five parameters both domain experts and members \~crc 

eva luated after deve lop ing the system. The result shows above average (86.5% and 87%) to both 

members and experts respective ly. This indicates users arc satisfied. 
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CHAPTER SIX 

6. CONCLUSION AND RECOMME 'DATJO 'S 

6. J. Conclusion 

CBR is a part of A I wh ich enab les us to d ' "II" " " eS lgn an IIllC Igenl agcllt that makes decIsion from the pa~ 1 

so lved cases i.e. a new problem is solved by finding a similar past case and reusing it in the nc\\ 

problem situation. As compared to rule based reasoning. COR e:1I1 \\ork \\ ilh new cases that match 

partially to the case from the case base. However, rule based reasoning call1lo t solve n prob lem Ihul 

doesn't exact ly match with the rule or the system. This shows thai rule based reasoning \\orks in clo!.cd 

assumpti on where every fact arc known and represented. 

[n Developing country like Ethiopia the advising system on MSEs rCllwin at lower slagc. Different 

factors affect the sector advising system in Ethiopia. These factors include lack of guide line or critcrio 

to ass ign members in difTerent enterprise sectors, shortage of skilled Il1nnpo\\er in the area. lack of 

consistency of advis ing system, and lack awareness of members about the purpose of ad vising S)SlemS 

for the selection of enterprise sectors and activities. 

The main goa l of thi s research is to develop 0 prototype CIJRSESAEA S system. The system ai ms 10 

ass ist both the domain experts and new members in the processes ofmoking proper en terprise sector and 

en terpri se act ivity selection decisions from already solved cases. In order to. (lequire knowledge domlli n 

experts, members and documen ts were used. Mainly previous mcmbcr's cases \\crc col lectt."(i from 

FeMSEDA. The acqu ired knowledge was conceptually modeled using hicr'Jrchical structure conceptual 

modeling method. The Case representation method that is used in this study is ferlture valuc case 

represen tation method. Feature val ue case representation is applied to represent the knowledge before it 

has been codified using the jCOLIBRI too l. The prototype w05 developed by using j OLlIJRI 1.1 

Programm ing tool. 

Finally, the evaluation result shows that as retrieval perfomlancc of the protot) pc registers nn 0\ erage 

value of 86% recal l and 64% precision, while its reuse pcrfonmlllcc registers an a\ erage \ alue of 9()O/o 

accuracy. The user acceptance evaluators (both domain experts and members) assign more than a\cmgc 
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va lue for all parameters that arc used in the I ' 
user eva ua(IQn form for the prOIOI) pc . So the u\cmgc user 

acceptance eva luati on achieved 87% and 865 o/c r b d . 
• 0 per.Qnnancc ) omaln cxpcns and members 

respectively. 

Furthcnnore, the fo llowing conclusions arc drawn from the finding \\ ilh regard to Ihe rescarch 
questions: 

:> The major attribute that have morc in fluence in en terprise sector find acti vi ty se lection urc age. 

gender, capital requi red, educational level , enterprise location (such as region . I'onc, \\orcdn), 

fonn of ownersh ip, enterpri se type, interested area of enterprise nctivity. 

};> The applicabi lity of case based recommender system for enterprise sector and activ it) selection 

haven been proved with eva luations. 

~ The resu lt of system perfonnance indicated that users lire sati sfied with proposed ~y~ t cm nnd the 

performance of the system vo lidation result showed the system recolllmends highly acceptable 

enterpri se sector and acti vities for members. 

);> In the proposed case based recommender system learning is made for new ca~es b) 

incrementally updati ng in the existing case base for the purpose of future usc as a case base. 

6.2. Recommendation 

Even if, the resul ts of this study are prom ising, there arc problems thaI need further investigation for 

fu ture work. Therefore, based on this study the researcher reeommcnds Ihe following issues as 0 future 

research di recti on: 

);> The attributes used for this research were collected from the preVIous members' cases from 

FeMSEDA. These attributes arc not enough for the se lection of enterprise sector and enterprise 

acti vity dec ision. So further research can be conducted by adding other important attributes such 

as land size required, marital status and level of risk taker for the enterprise sector and octi\ it) 

selection . 

);> To enhance the perfonnance of the prototype case based recoTlllllender systcm of the s)slem 

Hybrid strategy approaches can be investi gated \\hich combines rule based reasoning and cose 
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based reason ing. Because, combining rule based and cnse based reasoning S)SICmS can a\oid the 
limitations of each of them. 

}:> The system was developed in Engl ish language and is diOicult 10 understand b) some mcmbers. 

Further investi gation can be conducted by developing the CIJRSE AEAS 5y5tcm in different 

local language. Because, Ih is helps mcmbers to communicatc using their 0 \\ n language \\ ilh thc 

case based recommcnder system. 

~ In thi s study the explanat ion faci lity given by the proposed system is not user interacti\e. Ot 

user interact ive means the cxplanation is given only once "hell thc system assigns cntcrprise 

sector and act ivity selection to the ncw case. The ex planation faci lity gives cxplanntion onl) 

about the recommended (ass igncd) enterprise activity. but docs not give ex planation at all) tillle 

the user needs explanation. So further rescarch can be done to add ex plonat ion faci lity thnt cnn 

give explanations any ti me the user wants explanat ions in addition to c.-; planation of the 

recommended enterprise acti vi tics. 

};:> The developed system docs not have an y controlling mcchanisms to cont rol thc d) nomic naturc 

of the environment. Environmcnts change may affcct the success and implcmentation of 

entcrprise activi ties. So, future researches can be donc on managi ng thc d)narn ic nature of thc 

environment to start enterprise acti vity. Further in vcstigations can bc done \\'it h case bused 

reason ing system for othcr new sectors or organizations. 
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APPEND IX 

Interview questions to domain experts 

This is an interview wh ich is prepared for the objecti ve of gothering infonnmioll for the selection of 

enterprise sectors and acti vities frolll the federa l micro and smal l enterprise development agenc) 
enterpri se experts: 

I. What type of advising system is given when members arc Corne \0 Start nn enterprises? 

2. What arc the criteria 's used for ass igning members to new ent erprises? 

3. From the criteria 'slattribu tcs which arc morc important to nss ign members in 10 enterprises? 

4. Which enterprise sector is more suitable for felllai es und moles members? 

5. Which enterprise sectors arc used to gCI benefit s by II long period of l ime? 

6. Which enterpri se sectors arc used to give benefits by n short period of lime? 

7. I-I ow mueh capital is required to start an clltcrprbc? 

8. What is the innuence of location for the success of enterprise sectors? 

9. What are the main factors to the fllilure of enterprise sectors? 

Interview questions for enterprise members 

After introducing the objective of the study and requesti ng Ihe respondents' part icipat ion in the stud) 

the interviewer records their answers lor the following interview questions. 

I. In what way you get advising from the experts? 

2. What arc the problems in advising systems of FeMSEDA? 

3. Is there any experienced enterprise expert who can give a brief advice for ho\\ to start an enlerprisc 

and where to start as well as how much amount of capital is needed? 

4. How to select the enterprise sector and enterprise activ ity? 

. . .. ? °d 0 0 n experts to select enterprise sectors and cnterprlSe actlvlt lCS. 5. Have you get any gUi ance Ir r , 
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Prototype Eva lua t ion form for th e I>omain Ex pert :lnd nu.'mbcrs 

This is an eva luati on form to be filled by en terprise experts and members to c\aluotc the appl icability of 

the case-based recommender system in enterprise sector and nCl iv il y selection. I than I. ) 0 0 in ad\orl C 

for your will ingness and valuable lime. Description orthe parameter values arc as fo llo\\ . 

Performance va lue 1 2 ) 4 5 

Descript ion Poor Faif good Very good Exccl l e rll 

In .'st rll clion: please ass ign (X) on the appropriate va lue for the corrcspond lllg parameter of evn lulltion 

questions of the case based recommend er system in en terprise sector se lection. 

No Evaluat ion criteria Pcrfonn:mcc value 

1 2 ) 4 5 A vcmgc Percentage 
t- - -

1 Is the system is efficient in ti me 

2 Easy to use 
--

) Is the interrace is interacti ve ror users 

4 Re levancy or the retrieved cases for dec ision 

maki ng 

5 Adequacy and clarity or decision support 

6 Relevancy of the attributes In representing 

members case 

7 Is the explanation raci lity is clear 

8 Significance or the syslem in the domain area 
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