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Ab tract 

Thi I' arch ha been c nduct d aiming t augm nting n hil 

ri ginal re all f an Amharic IR y t m. The main rea n ~ r p r~ rmin qu r 

pr v id r levant d cum nt a pr u er query that an ati 

u r ar not fu ll y knowl dgeab le ab ut the in~ rm ati n d 

ning th 

xpan i nit 

d. B au 

~ rmul ate 

w ak querie t retri eve d cument. hu they nd up fru trat d w ith th I' ult ~ LInd fr m an 

I R Y tem. ome f the cau e for thi type f pr blem are p Iy m u and yn nym u t rm 

whi h r qu ire an integrat ion f query re~ rmul at i n trat gy t 

ha exp l red t I'm I' - weightin ba ed qu ry expan i n appr ache that integrate term r -

w ighting with tat i ti ca l LIlTen analy i , bi-gram anal and i-gram th au ru 

mcth d . In thi appr ach the u er initi al querie and the d umcnt during thc u cr relcvan 

.~ dba k are repr ented a vect r re p ct ively and th imil arity between them can be 

btained by ca lcul ating the v ctor imil arity. Then w re-weight the term thr ugh n ingl 

d cum ent and the entire document et u ing R cchi ' reweighting cheme re p ctive ly final 

weight of the term can be obta ined by the c mbinati n of the ab ve weight· finall y the term 

w ith larger weight will be elected a query expan i n term and then fed t th thr e query 

expan i n technique for expan ion. tati tical co-occurrence analy i and bi-gram analy i u e 

the p eudo-relevance feedback, whi le the bi-gram the auru meth d utili ze a pre-buil t the auru 

to expand queri e . Both bi-gram anal y i and bi-gram ba ed the auru u e the underlin g th eory 

of expanding a query, u ing term that appear adjacent to a quer term frequent ly. On th e other 

hand, tatistical co-occurrence method consider frequent ly appearin g term v ith the query 

term regardle s of their pos ition. Term re-weighting three propo ed query expan ion technique 

were integrated to an information retrieva l y tem. Then te t re ult ho\ ed that bi-gram method 

outperformed the other two, and cored 2% improvement in total F-mea ure. The performance of 

the ystem can further be improved by de igning ontology ba ed query expan ion in order to 

control expanding terms that are pol ysemous by them elve . 

Keyword : Information Retri eva l, Poly emou term Term re-v eighting, Quer Expan Ion Bi-

gram, Thesauru tatistical Co-occurrence 
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hapt er one 

I. I nt.roduction 

1.1. Background of the tudy 

rabl am unt I dg i all I' d thr ugh ut ari LI d um nl 

ithin th r 'ani za ti n and th mind 

p ibi l ity l erfi i nl l a 

f lh i , m l kn \ I dge i n l urfi 

r lali tim aft I' it ha 

r 'ani zati In th in~ rm ati 

\ rk i n J th I' . 

h'lr ' d an t ub ' Iu 'ntl 

I' in 

n i ' itall imp Ita11l fi r kn 

th 

ult 

n ' mak' lh ' b lI' f inf' rmat i n an 1I 

infi rl11 ati n 1' ' ' ur ' In ii ' th ' rgu ni ~at i n ' and fr m ' l 'rn al our " li k' lh ' int 'm 'l. n 

the lh ' I' hand , ta it kn led, ' r allth r ' f th 'd lim ' nt ' PI' id ' imp nanl nt' ' l I 

th em, hi h 

B ~ r 111 0 l pe pi prefi IT d gelling infi rm ati n fr m oth er rather than in~ rmati n 

tem [2J. H v eer an. r ptimi ati n 

b me the m t pre ~ rred 111 an 

, in ~ rm ali n retri ' al 

ing in~ nnati n b pe pi . Th ere ~ I' th 

re and retri ev v rill n in~ rm ati n ffe ti el and effi inti 

in rea ingly il11p rtant. th 

IT t d ci i n at the ri ght tim e. Infi rmati n retri al 

fa t gr \-ving electr ni c r di gital in~ rm ati n v rl d\ id 

an f nlin in~ nnal i 

mage , ientifi li terature and i n ~ rm ati n ab ut all ki nd 

ha v itn e ed. 

an i Ie , emai l. 

pr du t n \l rid \l id 

r h ngine ha e be me th m t h Ipful t I ~ r taining u ful in~ rm ati n r 

In th d el pmenl r lh rid \l id m tim fa il 

at r t th u lum f in ~ rm ati n a ibl r n t \\ rk m k it 

dirfi ull ~ rth u r t find th exa t in~ rm ati n n d d. 



I n ~ rmati n retri eva l ( I R) i the pI' f finding rei ant d um nt fr m un tru lUred 

d cum nt c Ilecti n that ati fi e in~ rm ati n n ed f ur l2]. A rding t Ri ard and 

[4] ' In~ rmati n retri eva l dea l w ith the repre ntati n, t rage rganiza ti n 

and a e , to in~ rm ati n item ' . Whil th r PI' enta ti n and rgani ati n f th 

i n~ rm ati n it m PI' v ide th u er w ith ea ya t the i n~ rmat i n hel h ek ing ~ I' 

th t rage of in formati n ail w ac umulating kn wi dge mak d ument ea il y 

acce ible for later u e. In additi n, the acce t in~ rm ati n item pI' v id the u r w ith 

effecti ve and effi cient retri va l f in~ rm ati n ba ed n their n ed. 

U ryex pan ion i the pro e of re ~ rmul ating a d qu ry t impr ve the p r~ rman e in 

in~ rm ati n retri eva l perati on . In the c nt x t f v b arch engin query e pan I n 

inv Ive eva luating a u er ' query and xpanding th earch query mat h add iti nal 

document . I uery reformul ati on invo lve the following t hnique [5] . 

~ Finding yn nym f a w I'd and earchin g ~ rth yn nym a well. 

,- inding all the va ri u m rphol gi al ~ I'm fa w I'd in a earch query. 

~ Fix ing pelling error and automati ca ll y ea rching fo r the c IT cted r I'm or 

ugge t ing it in the re ult . 

~ Re-weighting the term in the ori ginal query. 

Queryexpan ion. 

The main rea 0 1; behind the development of term re- we ighting ba cd query expan ion approach 

is to find a olution to a synonyms and polysemou word and to retri eve relevant A mhari c 

document ba ed on the users need. 

1.2. Statement of the problem 

There are more than 80 language in Ethiopia and A mhari c i the mother tongue language fo r 

more than 25 million people [6]. According to Federal Democrat ic Republi c of Ethiopian 

(FOR ) populati on cen u commiss ion [7] , it i the fir t language for more than 20 million and 

econd language for over 5 million people. 

o ada , there are a huge amount of Amhari c document pr duc d in electronic fo rm [8 ]. Th 

do ument contain data about agri cul ture water re ource, touri m and bu in de I pment. 

2 



i\ rdingly, th r ar hug f d urn nt a ailab l in th ~ rrn f b k , rn a azin , 

new paper n v and I ga l d urn nt t . 

he il11 p rtan e n r tri al 

and r tri ev ing rei vant d ul11cnt \i ritt n in i\rnhari languag In ez alphab fr rn 

all v iatin luti n ~ r yn ny l11 and p I rn u w rd . 

v ral w rk hav b en d ne n i\mhari in~ rmati n r tri c al tel11 , u h a : - ram ba d 

aut l11 ati ind ex in g ·~ r Al11hari c t x t B thlehcl11 M . 200 l] Al11haric t xt rctri val u ing latent 

cl11 anti ind x ing with ingular va luc de I11p iti n Tcw dr II. 200 (1 01 d ign and 

il11plel11 ntat i n f A l11h ari c arch ngin c el11 c M . and 111 n A . lll ] qucry cx pan i n ~ r 

i\ l11h ari d ul11cnt r tri eval i\lel11ayehu .'1' 20 I 0 [I 2J and l11 anti ba d qu r xpan I n 

te hniqu ~ r i\l11hari in~ rl11 ati n retri va l A bi y B. 2 III J. T hat all I11 pt t Ie ant 

d UI11 nt a pcr the in~ rl11 ati n need f u er ' ex pectati n . ucry ~ rl11ed by ea r h ngin 

enerall y h rt and vague. It i very diffi ult to e til11ate the exa t u er ne d. 

metil11 c , th e queri e are well ~ rl11cd and clea r bu t the d cUl11 ent co llecti n d e n t c ntain 

the in~ rl11 ati n in th e al11 e ~ rl11 a that f the query. r r lat d t rm rc 

pre ent in th e Ilecti on. Query expan ion add terl11 t the ri ginal quer , w hi h pr ide m re 

inform ation ab Lit the u er need. 

uery expan ion is an effecti ve technique to il11prove the perforl11ance of inforl11 ati on retri eva l 

y tem. tudi e have shown that the average query length i nl ya r und 2-3 wor I . Due to thi , 

it i very diffi cult to under tand th e u er intention behind the query and to prov ide the idea l et of 

relevant docul11 ent [1 3] . 

lel11 ayehu work [1 2] tri ed to enhance the y tem' reca ll at the ex pen e of it preci ion. The 

p rfOl'mance analy i hows that there i an enhancement of reca ll from an a erage of 0.29% to 

0.7" %. On the other hand , becau e of th e tradeo ff between reca ll and prec i ion and becau e of 

p Iy emou query terl11 ex i tence hi propo ed tem de r a ed th e 0 erall preci ion fr m 

0.9 1% to 0.57% on average before and after u ing quer expan i n. hil e th er i a de l ine f 

pre i ion beca ll e o f the heterogen Oll nature f the clu ter enhancing re all of rhe rerrie al 

tem hile decline the preci ion and the auru term ha no related onc pt \i ith th e qu r 

term that are generated b the autol11ati c quer e pan I n. 



J\bi ' [] ha d n 

t ellhan ement th 

pan i n ~ r mhari in~ rm ti n r tri al ; h tri d 

t m per~ rmance f pr i n but cann t mat h th r all I el r th 

ri ginal qu ry. lie u d tati ti al bi-gram m th d and bi-gram th au ru . In 

UtTen m th d pr cd b 14% \' hile r fin d qu r bi-gram 

the auru ha all Impr ved by %. ' v n th ugh th ab r tri d t impl m nt 

dif~ rent m thad to nhance th p rfonnance f th J\mhari d um nt retri e al by u ing quer 

xpan I n, there ar pr lem f handlin p Iy rd JI1 rd r t retri 

d um nl. In add iti n t query xpan i n t rrn re-w ighting 

pI' blem f retri ving I' levant d cument fr m J\mh rr rpu 

mhari 

m th 

t I'm I' - w i htin ba ed qu ry xpan i n appr h that have a param unt imp rtan e t 

nhan th P r~ rrn an f J\mhari d cument I' trieval tm inte ratin quer expan i n 

with term I' -w ighting. 

T thi nd thi ar h attempt t addr th ~ II wing main r earch qu 

).- D ea t rm re- wei ghtin g ba cd qu ryexpan i n appr ach impr ve e f~ ct ivene 

of the information retri eva l y tem in earching ~ r relevant Amhari d cum nt 

y What kind of technique are more appr priate t handle the challenge f 

poly emou query term ? 

~ How query term w ith yn nym u and p Iyem u wi ll b c ntrolled in rder to 

enhance both preci ion and reca ll f A mhari c d cument retrie al? 

What i the te ting and eva luating metri c to compare and contra t the propo ed 

technique? 

Y How to integrate quer expan ion , term re-wei ghtin g ith th urr'ent in fo rm ati n 

retrieva l ystem? 
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I. . bjccti e of Ih stud 

1 h ft II din rd r t r '. h a I v I tual 

und I' tanding t We I'd ar h pr 1m. 

1.3.1. Gcn ralobjcctiv 

Th main bj 

pan i n appr a 

r thi 1" ar hid ign a t rm r - \\ i Jilting as d 

int grat it t th ' isting mh ri inf rmati n r tri ' al 

that a 

n ' d r uS ' I' . 

ant I um ' Ilt aI" I"tri ' apr th in rmati n 

I .. 2. ,'p " ilk obj c, ti cs 

T und'r ' tanl ftlt'rml" - \ 'ilhting ba " d IU' r 'pan i naplr a h 

and re i '\,: relat 'd v rk ' fr m lit ' f'atur' t d 'fi n ' th ' . ntri uti n rthi ' tu I 

T pi r ~ and i 1'r1lif tip lin 'ui ti ft atur " r th' 111hari Ian lua app li a I · 

t at ' 1'111 I '~- \,: i htin ba ' 'd ILer ~ pan h. 

To in at th > a aila I ' t hnique ft r qu'r , pan nand t'l'm I' J_ 

w ighting. 

r 'I' integrat n, and t rm r '-\,: 

r tri al ' tem. 

'I' aluat the perft rman e r th 

fft ct i all pr 

1.4. cope and limitation of the tudy 

'fhi rear h i a ntinuati n far 

htin I \,: ith ·th ' urr ' nt inft rmati n 

l'm u Ing inft rmati n r >tri ' al 

nand f-m a ur . 

[ ]. H n In th ira r h th 

ar h r \. ill n t d ign r impl m nt an part fth ri g inal 

r - \,: eighting ba ed pan n te ft r th mhari JR. r111 r -

\i ighting a m u term 

rm r -\\ ighting int grat d \ ith 

gram and and um nt rl; te Lcd t 

In t igat th ir al a ilit t find t wi ght d term an i n. 



F r t tin g purp qu ri e that ha p I m u and l rm ar ~ rmulct d in 

hi h it an di rimin at rd r t hallenge the Amhari IR t m and m a ur th 

their vari u m aning . 

Ther ar limitati n in thi r ar h r garding it pe u h a la k fb mhari IR t m 

that have a g d temm r and inc f u ing a big iz d um nt rpu . 

1.5. Methodology 

t\ c rdin g t Abiy et al. rl 4] meth od 

h uld pr eed and il in v Ive analy i 

gy 

u ed t ga in under tanding f ph n 

y and req uir ment m t 

In rd r t a hieve the tated obj e tiv 

1.5.1. Literatu re review 

gy i th the ry and anal y i 

fth and pr dur 

in thi 

a b II r qua li t 

f de iding h w re ea r h 

~ II w d in re ar h. 

Iy. h ~ II w ing m th d and pr du re are u ed 

fthi tud y. 

In rder to have deeper under landing n phil phie prln iple I the ri e and technique f 

in~ rm ation retrieval y tem, parti cularl y n a t rm re- weighting ba ed qu r expan i n 

approach, exten ive literature rev iew were conducted fr m b k and Internet. Pr v iou related 

re ea rch work , printed materi al uch a journal arti cle conference paper and electr nr c 

material on the web were a e ed. Additiona l li terature rev iew and document anal e are 

made t inve ti gate and identify the feature of Amharic text, which i ,,~p rtant to the re ear h 

in the cour e of Amharic text operation 

1.5.2. Data et collection 

By con ulting the domai n expert rn Amharic language and phonetic , characteri tic of the 

language have been tudied and data electi on i carri ed out accordin gl . The data elected 

on ti tute pol y emou and ynonym word and v ord variant or phra e of the Amharic 

language. More.wer it i checked that the document corpora compri e the pol emou quer 

term elected for testin g. Finall a rele ance judgment tat ing v hi h d cument are r Ie ant a 

per all te ting querie i prepared. 



In thi I' ar h, Amhari d um nt ar t d fr m mhari Bib l Id T t mcnt tak n a a 

d um nt c rpu . Th rpu d \ nl ad in I ta m illt rn l. It 

ntain 2 1 000 t am /1 I. B th I h m 1 J and \ dr ll) and 

manu I /1 ] u d 10 ,200 and 0 f l ain 

1.5.3. 1m plemcn ta tion tools 

T d vel p the PI' totype, Java I I' gramming langua i u d. Ja a i a pr ' ramrnin) Ian ua 

un Micr y t m . It impl m nt a 1)1 d I 'v hi h 

mpil d Jav PI' gram fr m illi citl y ac ing r 

n th netw r1 . P pular W rid - Wid 

and th i nterpr t r . Th ar u d t I i pia u r 

int r fa andt cript b hav i r nth e y t m . 

Java i Ic tcd ~ I' it uitab ility f pI' ce ing nic d nc d'd t t, it ca f u e and it 

ti c. M r ver the r ca rcher ha a' d java pr gramm ing kn \. ledg 

in rd r t prepar apr t typ to me t the re ar h bj cti ve and Iv th re ar h pr bl 111 . In 

additi n the ri ginal Amharic IR y tem ad pt d fr 111 Alel11ayhu ll 2J and bi l6J are 

d vel pedu ing Java and thu , iti c nv incing t u Java forc mpatibilit i [17J. 

Java etBean 6.9. I and upportin g package Lucene 2. 1.4 are u ed pe -i fi ca II . Ja a etBean 

i n t nl y free but it ha al ome ex ellent feature like, 'vell - th ught out e ption handling, 

impre ive IDE vapab ility good I ft ature and it mall ize d el ped app li at i n th at are 

p rtab le and can run in aim t any kind f plalft nn [1 8J. 

1.5.4. Te tillg procedure 

t t the y tem Amharic queri e are formulated term are ele ted , terl11 are re-\, eighted 

u ing Rocchio Beta formula, queri e are ex panded, and rele an e judgm nt i prepared t 

con truct document query matri x that ho'v all rele ant d ument ft I' each te t querie . To 

a e the effect ivene of the tem ( i.e. the qualit of it arch re ult ) the mo t frequent and 

ba ic tati tical mea ure reca ll , preci i n and F-mea ure ar LJ ed. 
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R ail i p r ntage r r I ant d um nt r tri d fr m th data a u r 

n i perc ntag fr tri e ed d um nt th t ar r I antt th qu r . -m a ur 

a w ight d harm ni m an r pr i i n nd r ail [21· 

1.6. ignificance of the study 

Th main ignifi an e f th tud y i d igning a t rm r -

appr a h ~ r A,nhari languag that an help u r 

\i ritt n in Amharic language. It give dir ti n ~ r I' 

i htin g ba d quer pan I n 

and r tri ant d um nt 

el t th b t m 

w rk n Amhari d cumcnt r tri eva l ba d n the p r~ rm an achi d . Additi nail it i n 

a adcmi x r i e t fulfill the r qll ircmcnt fma ter pr I'm the re ear h r i cnr II din . 

1.7. Organization of the research 

Thi r ear h rganized in t fiv hapt r . hapter n lIn~ Id th r ar h ba kgr und , 

pr viding incite to the problem area. In addit i n, th I' arch bj ti v 

and limitati n, :md ignificancc of the tudy are utlined pc uliarl y. Thc rc arch pr blem i 

depi ted w ith re pect t the drawback f thc prev i u tud and what h uld be c red in th 

CUlT nt rc ea rch . 

hapter two di ' cu e the literature I' view covering the vari u the ri e fa t , technique 

method and mathematical equati n from variou re earche k , publi hed j urnal and 

the internet. It includes overview of general con en 1I e fact , rankin g algorithm term 

selection idea and eva luation mechani m. In relati n w ith quer - e, pan i n Hi tor i al 

background of Amharic language, the Amh ari c writing tem, and characteri tic of ambi gu u 

mharic term and other related topi c are co ered. In additi n, it gi inci te t \i hat ha e been 

done 0 far regardin g Amharic IR and the Amharic language. 

De ign of term re- wei ghting ba ed query ex pan ion te hnique ered in chapter thre . The 

architectural view of query expan ion model and a term I' - \. eighti ng ba ed qu r ex pan i n 

model i out lined. Technique like quer refinement and h v the pr p ed technique v rk ar 

di u ed. 



J 

~ p rtm nlal I' ult mea ur d in I' all 

n hapter f, ur. It furlh r xpl in th 

rd d f, r a h I hniqu 

inl rpr tali n f lh r ull an \' r th ar h 

qu hall hil I li ng and lil11 itati n f th te hniqu ) 

th at re ar h rec mm nd ali n an 

Fin all y chapter five pI' ent n lu i n dra n fr ITl lh fin ling f th tud and 

re 111111 nd ali n thaI h uld be enl rtain d in fulur r ar h , 



haptcr two 

2. Litcrature rev iew 

2.1. Brief Hi tory of IR y tCI11 

h f ar hi ing writt n in~ rm ati n an b tr 

um 

th Lim ri an rea li z d that PI' p I' 

ffi i nt LI f in ~ rm ati 

it nt nl. Th n d t t re and retri v writt n in~ rmati n b am 

iall y with in nti n li ke paper and th printin g pI' 

und 13 , \' h n th 

ri t i a I ~ I' 

ta I land 

imp rtant 

mpLit I' 

W I' Inv uld b LI I ~ I' t rin ) and m hani all 

larg am Lint f in~ rmati n. In I 45 Vann var BLI h pu Ii h d a I' Lind br aking ani till d 

' A We M ay Think' that gave birth t th e id a f aLit mati a 

kn w ledg [ 19]. I n the I 50 , thi idea mat rial ized i nt 

archi ve f t xt L1ld be ar hed aLit mati rk m 'r ed in th th at 

lab rated Lip n the ba i id a f archin te t \ ith a n a 

ten i n thr ugh Lit the li fe f in~ rm ati n retri al b tv een impl tati ti al m th d and 

phi t icated informati n analy i . Thi date to a mem b Warren Wea 

1955] thinkin g about the uece f c mputer in I' pt graph durin g th v ar, and ugge ting 

that th ey c uld tran late language. He wr te ' it i er temptin g t a that a b 

hine e i impl y a book written in Engli h which wa c ded int the hine e de. ' I f 

u eful method for olving almo t any cryptographi pr blem ma it not be that v ith pr p r 

interpretati on we already have u efu l method f, r tran lati n?' Ju t a anne ar Bu h' paper 

began hypertex t, Warren Weaver' paper began re ea rch in ma hine tran lati n [2 ] . 

ne f the mo t influentia l method wa d cribed b H.P. Luhn in 1957 in v hi h put impl 

he pr 10 ed u ;ng word a index ing unit ~ r docum nt and mea uring v 

ri t ri on for retri e al [4] . e eral ke de el pm nl in th fi eld h pp ned in 

n tabl v el' the de elopment f the rard alt n and hi 

liar ard n i er it and later at rn II nl ; [2 1] and th ran fi Id 

ril Ie erdon and hi gr up at the f I' nauti In ranfi Id ] . 

erl ap a a 

ran fi Id 



t d 

m th 

l2 J. 

Th 

b 

aluati n m th t i ti II in u 

n th th 

qualit . 1\ 

d rap id pr 

t m ~ r p rim nt ti n uplcd \) ith 

in th ' fi Id and pa d a ~ r m n ri ti 

7 and I man d nt uilt n lh ad an 

d in d um nt r lri c 

f th rctri 

n mal l t t 

tim. II wcv 1' , duc t fa aila 

m hniqLle w uld ale t lar r 

IR tcm 

nt \ ith id a t 

I pm nt 

ari u 

mad al n' all 

mall pr n l 

ar h I' at th 

hi han 'cd In 

2 with th ir pti n fT xt R tri e al r T R " . I 4 J l I I T R ::. f 

va lual i n v rnm nt agcn i under th ' aLI pi c · of 

N I T which aim at enc LII'agin g rc ear h in IR fr m lar e tc t Ilccti n 

With large tex t Ilecli n availab l under TR · man Id te hniqu "er m difi d, and 

man y new techniqu were dev I ped (and ar d I' lrie al 

ver large c Ilecti n . TR branched I R into I' lated but imp rlant field Ii k ~ retri a I 

f p I en in~ rm ation n n- ~ n g li h languag I' tri e ai, in~ nnati n filt rin g, u r int ra ti n 

with a retrieval y tem , and 0 on. The alg rithl11 de el p d in IR " ere th e fir t one t be 

employed for earchin g the W rid Wide Web from 1996 t I 98. Web ear h, h \' 1' , matured 

int y tem that take advantage of the cro linkage a ail ab le n the" eb l2S). 

in B rmation retrieva l i a key te hnolog th at ha been mad in th f hUl11ankind . It i 

the key technology behind earch engine and an e er da techn I g f, r man \) eb u er [26] 

[30]. 

2.2. IR Models 

.lliel11 tra 2009 [26] tated that, IR m d I i the me hani 111 f pI' di ting and xplain th n d 

f the u er given quer t r trie e rele an t d um nt 

lueprint a t de el p app li abl IR t m. In additi n t that. IR 111 d I guid th 

mat hing pI' t retri e a ranked Ii t f rei ant d um nt gi n qu r . IR 111 d I ar 

II 



br adl at g ri z d in t t\, v hi h ar manti appr a h and ta li l i I appr a h. 

manti appr ache m del u h a lat nt manti ind ing and n ura l net\\! rk lr 

nta ti and manti analy i . m 

n tura l language t xt that urn lh th r hand, tati ti 

pa m del and pr bab ili ti m d I all mpt t r tri d um nt th t ar hi hi rank d in 

t rm f tati ti al mea ure l27). 

T h thr m t widely u d in~ rmati n r tri va l m del that are ba 

ar 8 an v t r pace and PI' babili ti 14J. Th thr e IR 

ba ir mathemati al ba i . In the 8 

ument and query. Ther ~ I' th math mati al ba i 

t r in a t-d imen i nal pa 

query t h e re ~ re, the m del i algebraic. In the PI' bab ili ti 

n tati li al appr a he 

be 

d ~ r 

repre nting d cum nt and qu ry. Th ere ~ r th m del i hav 

pr p cd everal altern ati ve appr ache ba ed n their mathemati ca l ba i . r t the reti e 

m del , the altern ative are' the fu zzy and the ex tend d B I an m del . F r al ebraic m del , 

the alternative are; the generali zed vect r the lat nt emanti c index ing and th neuralnetw rk. 

For PI' babili tic model, the alternati ve are' the in ference netw rk and the belief net.. rk 

model [4). 

2.2.1. Boolean Model 

The B olean model i the first and the imple t model f in ~ rmati n r tri al . It w rk ba ed n 

et theory and Boolean algebra which allowed u er to peci f their in ti rmation need u ing a 

comb ination of cia ica l Boo lean operator T [2][29J["'2). F r in tan e, 

query t I and query t2 (t I A 0 t2) i on Iy ati fi ed b a given d ument 0 I i f and nl i f 0 I 

conta in both term s tl and t2. L ikewi e, the quer " tl OR t2 i ati fi ed b 01 i fand nl i f it 

conta in t l ort2 or both. On the other hand the quer " tl A 0 OT t2 ' at i fi e 01 i fand onl 

if it contain tl and doe not contain t2. The model Ie ach d cument a j u t a et f \' ord 

[28).The weight for index term in Boolean retri e al m d I ar all binar i .e. \I IJ 0 I . Th 

im ilar it ofa document dj to the quer q i expre ed a : sim dj = 1= if document satisfies 

the boo lean query O=Otherwise here, i f im i larit f d ument dj t - th qu r q iqual t 
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nt th 

i I11mcd ial I 

and its simi Ii it 

. 
lim IH dj is I' I \ ant. \Vh 'r a , I simi larit 

LIm ' Ilt is n t 1"1 ' an t 1 I. 

r d lim IH J t Ih qUCI ) I I 

an ad anwg ' !' I i Ing liS rs a ) n..,e \ r the .. Iem . II is 

lImcnl has b' n I' Iri \ gi \ ' 11 a qu 'I' . I f III U 111 II I 

antal's . I-i rsl , 111 ..,1 

u I' fi nd it d irti ult t 11'<1 11 lat th ir in!' rmati n n 

m d ' i has 11 

d 

LIm ' nt milking r>ril1 i r> I ' b nOlur ', \\ hi ' /1 m 'tl l1 !> all r ' l r i ' 'd 

quail imr> I'wn t. ' I hiI'd , lh· m ) I' I 

t r ' ll'i ' , an , v hi h mighl I H\ Ite nul l r ' . lilt. In <Iddili 11 it ' 

b l ' l11 , 'U h us, miund 'rsl tll1 l ing '1I1d mi .., r 'I'l l' 'S '11wti n or lh ' 

' 1'01 all 'm t ha far I mll , th 111 d'i 

di r~ ' r 'nt lI lt ' rn ti ti ,t 111 d ,I and lh ' 

, than rank'd r 'tri > 31 I· a nl"" cr 

~ I' th I I'll' u cd I R 111 d I ' <11" th ' 

PI' ab i l i ti M del r n 
2.2.2. ector pace Model 

t I' pa l110del i ne f th I11monl u d tat i t i al al I'll' a he h te, tual 

d ul11 cnt a a t ft 1'111 [2 J. In th i 111 del, d um nt and tcrm nted a 

a k-d il11 n i n 

\ I'd " t I'm " i n 

a Ign d t 

r pre ntin th 

\ ight in ea h d 

\ \ ight fth 

t I'm in it n 

lie ti 11 

dil11en i n nd umen t fea tu r' . T he 

t inher nt in th 

nt In th 

manli f th d 

LI 111 I1 t in \ hi h it 

lim nl 

ut term are t)pi all \\ rd and phra e . Th value 

imp rtal1 

a gi 'n t 1'111 ma 

term in 

Llmen t the 

r a i \ cl1d LlmlHdj th \\ iht f th 

III d ,1 t rm 

b d um nt matri , , D. _ h r \ r l hi m31ri , t rm \ I r I1d '3 h Ilimn Ihi 



m tri a d um nt c t r. Th I m nt t r \' I, lumn j , i th w ighl f t rm . in d um III 

I l2J. 

Te rm lis t Doc! Doc Doc3 Doc4 .... .. Doc n 

T rm 1 Wll W ] 2 W1 3 WI ...... WIn 

T rm 2 W 21 W 22 W W 24 . ... . . n 

-- -- -
T rm W31 W 32 W W 4 ...... W n 

-
T rm4 W4I W 42 W43 W4 ... . .. W4n 

T rm 5 W51 W 52 W5 W54 ...... W5n 

.. .... .. . ....... . . .. . . .. .... . ... . ....... . . ...... . . .. .... 

T rmm Wmn Wmn Wmn Wmn .... . . Wmn 

'-- , -'-
__ I- -

Table 2. 1: Exa mple of Te rm Doc ulll ent Matri x 

In thi m del qucry i int rprct d a an thcr d um nt in d um nt pa . I f th e t ' rm that i 11 t 

in th c II cti n but appear in th qucry, thi wi ll add ad li t i nal dim n i n in th ' d LIm ' nl 

I a c l4J. The we ight f term in thc d cument I' In th qLl ' \'I e a ign d b u ing lerm 

fr q u n y (TF) and inver e d cument fr quen y TF* 10 1' m whi hal' f ul 

and w idely u ed aut matic generati n of weight [4). The term frequenc i th fr quell f 

ccurrence f the given term w ithin the gi en do um nl. Thi hem all mpt t mea ure th 

degree of imp rtance of the term within the given do ument. In red ument frequ nc (idf) i 

a fr quency f a given term withi n an entire co ll ection f d cument . It all mpt t mea ure h \. 

w idely the term i di tributed over the given co ll ection. 

The imilarity of document and quer In ect r pace m del i d termined b rrelati n 

bet" een the vector dj and vector q. The orrelati n i quantified b th .a ciat i 

ba ed n the inner product (dot pr duct) f th d ument and quer e tor, v h re d ument 

e tor are clo e to the quer e tor ar mor rele ant t the qu r than d 

ar far from the quer ect r [4]. tn ar different 

imilarit mea urement . H we er th m d I and p pul ar 

imilarit mea ure I a ur th 

e t r and the quer pa ral 

ad antage . Fir l il impr e r tri al p rf, rrnan u tn i l l rm-\\ I hlin m . nd . 
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th parti al mat hing f M all r tri al d um nt appr imat th qu r 

nditi n. T hird, it rt and rank th d um 

qu imil arit m a urcm 

th everal di ad anta . It 

. T hi m an if n n \i rd ar 

il11il arity va l li \' ill b z r 

happ n d wh 

14 1. V 

u 

n t att I11ptt dcfin 

rdin g t th ir d gr imil arit t th 

impl l impl m nt and a t. II r, 

f qu pan nand r ~ rmul ati n 
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th uri t rank d cument b th ir timat d pr a ilit f r I an 

in~ rmati n ne ct. T h principle b hind thi a umpti n I all d, pr 

(PRP 1211 4J. Pr bability ranking prin ipl I: 

ea h I' que t i a ranking f th d urn 
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The cIa i al Binary independence 111 d I (8 1M) "a intr du d in I 7 b 

par k J n [4). According t re ngra [27] , the 111 d I ha be n all d ' binar 

independence" becau e it ha been a ul11ed th at t ani e at th e m leI n 111L1 t l11ake th> 

il11Jlify ing a Lll11ption that the d cUl11 ent propertie that er e a clue t r Ie an ar 

independent of each other in b th th e et f reI ant d ument and th et f n n-r I ant 

do ument . In RIM binary i eq uivalent t lean ; querie and d ument ar repr nted a 

binar in idence vector of t rl11 . 0 = {d I d2, .... ,dn di= 1 if t rm i i pre nt in 

docul11ent d and di=O if term i i not pre ent in d urn nt d. q r pr nt d b th 

incid nce ect r. A expre ed ab ve in 81M 111 del , th pr babilit f P Rld,q that a 

d ul11ent i rele ant through the pr babilit in term ft rm in id n in b th 

d UI11 nt and quer . 
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pr a ilily a a d gr 

f han ' '. T h ' 'p i ' t 'm 

I ' ifi ali n mi hI b' d ' id f ' tati ti 'a l 

ian Inf< rcnee elw rk m dcl i bui lt up n pi I ' m I gi t 1 ' \ · f th ' infl rmati n 

r lri al pr blcm . It a oc iate rand m ariab le v ilh tip ind " l'rm 
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2.4. er' Releva nce Feedback 
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2. . Term Reweighting for the Probabili tic Model 
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iatcdto ind -d ·u111 'ntpairlki ,dj l. TI1 ' '" 'ighl ' tl l" I11pul ' l a ~ II \\ 'I 14J . 

0.5 + .5 

W .. = --;============= I,J 
2 · 
il J 

. 1 

h re mo r j(flJ) 

d U111 I1t in the 

111pUt th 111a, i111L1111 f all fa t r (j' f, l' tip ilh t r111 I.'., er all 

c i < \ arian t tf-Idf ,\-eight 

t r111 frequen ie 111 tead . rh relal1 n hip t\\ een t\\ t 'rIn u 

and kv i 111pUt d a a rr lati n fa t r u, v i en 

U, v 
k . k 

u u. J \. J 

.. . .. .. ...... ~. I 

h gl al i111il rit th au ru i built u ing thi a t r th' th' uru 

uilt a 111 and a qu r ,\ ilh pt i111il r t th \\h th qu r q. in thi 

[ ]. 



I·ir tth qu r q i a iat d a ' t r q in th t nn- ' 1\ 'n t) 

= L IV I . " k I 

k , f/ .. ...... .. ........................... _. 1 

a \' i )hl a iat dt th ' in d , -qu 'r I <Iirlk,.ql 

nd Il1 put a imilarit il11 q k, t\V "n ' tl Il 1 ' 1111 k, and Ih ' lI , '1 q UI 

1111 q k 
1I q 1I , 

.17 

1l . V i th ' IT lati n fa I r 

Id th I P r rank d l ' rl11 a r lillg I im I,kv I 111' ri ,i 11t1 1 IlI' l q t r 1111 Ill' 

\V v. <1 ' 

k v 

tI. q 

k " (I .. ... ... .. .. .. ..... .. ( ... 18 

l he pand d qu r q' i th enll 'd t r 'tri c 'n '\ d um 'Ilt I th 'U 'I' 

. . 2.2. Query expansion based on -tali -tical the 'auru . 

'I h al th e auru c mp ed r la C \i hi ch r up rre lated term in lh' 111e. t th' 

h rrelat d term an then ' xpa nd th' ri ginalu er quer . 1 b > 

, th term ele t d ~ I' e, pan i n mu t ha a hi gh term di rimin ti n \ alll \\ hi h 

impli that lh I11U . \I \\ er. it i ' diffi ult t lu t r I \\ r 'quen 

term du th ma ll am un t r in~ rm ati n ab lit them ur In ' \\ 

d ument int la • 111 tead and u th ' 

I \ nn In lh d UI11 nt t d fin ur th e , In hI ttll<Jli 11. th ' 

d nt Iu I rin g alg rithm I11U t PI' du > mall and Ii hI lu ler [ ] 

d UI11 nt lu I rin 

alj!,orilhm \.\ hi h w rk 

ri lh m 

\\ nalV ~ nnlli ali n . 

h d lim nt in < di tin I III I r. 

II and light III t r I. h' ompl 'le lill 



mput th imilarit b t\, C n all pai r f lu I r , 

t rm i n th pa i r f ilh lh h igh t inl r- lu ') l r simil rit 

u and II' 

rit I'i n I n t 111 t th n g a k t 

R turn tcr , 

Th III t I' i d fin d a th mini mum f th ' i l11 il ari ti' b 'tw' 'n 111 

pair Lim nt ( I. c. tv d lim nt n l in th ' am' III t 'I' . '1 

imilarity b tw n d L1111 nt in a pair th .. u 

r lilt fth i m inimality crit ri n, the I'C L1ltant III t ' l' l 'nd t b' ma ll 'lnd ti ght I ]. 

Aft I' pI' pa rin g thc d L1l11 ent c lu ter, thl'c ' pal'3m ' t ' I" t1r' tak'l1 fr rn u 'r t 111 l 

appr pr iat d ul11 ent c lu tel' fl' 111 whi h the th' alll'U 

thre h Id la (T). T he cc nd numbel' f docul11 ' Ilt · in a la ' and th' third i ' th ' 

minimum inver e d cument freq Ll cnc MI OF. T i d ' lcl'min 'd b 'lling til' minil11UI11 

am unt f imi larity required between tv 0 III t 'l' , \ hi hal" ab utt 

tw lu t I' t b merged, the imilarit betve n th tw a gi ' n 'I o 

minimum number of document that h uld be f, und in a lu t T. I f ther > are t\\ 

and Q~ and i f the 0 mall the t m pr fer th J.b. and ifit i a bil 

numb r then a b c I elected, T h la t fact r MIOF i u ed t el t \ rd fl' m ' a h lu ter that 

ar u ed t create the thre ho ld cia . A n a erag t I'm \ ei ht \ tc f, rea h the auru 

mputed a fo il w [4]. 

I I 
Iv I , 

\ t 1 = I 

,., . ... , . . , ........ . .. , .. . .... .. . . .. .... . .. _. 1 

th e num b r f term in th the auru la \\ I ht 

a iat d \' ith th term - la pa ir [ki , j . Thi \ rag t rl11 \\ i ht < n then u d 

mput a the auru la \. igh t ~ I a : 



· 5 

' ] h ight ~ rmul ali n ha e n eri Ii d lhl' ugh , , p'rim nWli nand htl\ ' I Id' 

the main pr I m i limating pornm I ' I' ' ] . 
and ] ] I'. 

Thi I d iffer nt alu f tlle paramct 'r i 'ld uri us r'sliljS, \\ Il i h 111 'I I r til '111 

mi ght n t b ef fe ti ve r4]. 

2.8. I R yst:cm (va luation 

tri i ng rei vant d cum nt fr m th 

n in d t rminin I it 

'Oli Ii U'l' r. n ' Ii ') th ' 1l'~lrt r II 
trat 'I' <Ir' id 'I1tifi' in r 1 "burin I th ' 

p r~ rm ance fiR tem . 1'11 ' fir ' t i ' th' U'> ' 1'- ' nl 'I' 'd tral 'g 

r Ie an t judgm nt a l eva luate th ' P ' r~ rm an ' r til ' I S t '111 

enl red trat gic w hich w rk ba cd n re ~ ' re n 'udgm 'nt a 

on ept f relevan e i .c. t a , i C Il qU'r th ' I" tII" 

ra l t hniqu f mea ure r IR p r~ rman > a ail ab l ' n an I r' -til , 1' -

m a ur , ~ -m a ure, MAP (M ean a era In lhi wd , th ' 

thr wid Iy u d technique namel . PI' i i n, 1'<:: al l, and 1' - I11<.:a ur' aI" U ' d I l11 eaur ' lhe 

erG ct i ene f the IR y tem de i n d. 

Pre i i n and reca ll are the two 111 t frequent and ba i tali Ii al 111 'aul" R ail i th' 

f re levant document ririe ed rr 111 lh dalaba > in u er quer , 

ercentage f retr ie ed docum nt qu r [I] . I 

a ume the d cum nl lie ti n b D. u m III I' 111 

th ti n 0 and RI a number f rei ant d UI11 nl in . Th> j inl R, and RI i 

d UI11 nt retri e ed and rele ant, RA. Th ere ~ r . th r all and PI' i i n an 

quali n 2.2 1 and 2.22 re pecli el . 

R all= R I R,IIRJ ..................... _._ 1 

al ul led u in 



h ~ rmul a h v ab ~ r pr' i i n and r ail a.,.,ull1' th at, all um 'nt I tn' 

am in d bur, T hu ) th r lri pr , 'I1 t 11 ' , I ath I , 

th r lri d d um nl rdin' t th ir ' I th' ll., I 

qu I' , T h n lh lim nt., 'Itart in ' fl m th ' t r> I hi ., kin r 

~ r < ppr priat 

'I dr, w p I' 

I r d d 

th u ' 1' 1 ad ' th ' r ' tl il antpr isi nm'USlI l ,.,t \ar , I h~r fH . 

aluati n r rc all tlnd pr ii n, pi tti ng a r' ' i., i n \ ro.,u., I ' all un IS 

i n-r al l urvc ~ r campi ' 1' 1 d ' Lim 'nt I' ' Iri' • I I 

d id I d II ,d I'd ' I , 

" um Rq ntain a ' t r r ' l I , . d7, II , 

01 , d ) d ) d I inf' rmati n 1I 1 \ ' IS 

11 ' (ru r, w h n '0 11 th' 

ma I' ult in aw t th urv ) th I' i ' a n 'C It m th th ' 1Ii' • U illg int II lati n t· hni III . 

l4 J, 

~20 

100 
c: 80 0 
III 60 ' (j 
CJ 0 '-

Q. 

20 
0 

5 20 30 o 60 

Reca ll 

Figure 2.1: Example of prcci ion and recall graph 

ampl e h \' n abo e ~ r pi tting pre i i nand r all i rri'd ut r a 111 I qu 'r) , 

V h n m uring the per~ rm an e r IR tern multi I qu n' ar' II e;:d , T til 

an b pI' 

f th 

d a 

p 

rr ,a ra h r a II I' I I u 'd, I hi 

[ 4]; 

=L Nq Pi I' q, I qi - I ..... , .......... 
i = 1 



r i til a ra " pr ' i i 11 at I h ' r ti ll I ' \ I I . I IS I II . l1urnl III II 1I d . lInd 

I i I' I f' I · ,h . • r r I 1 I qUI . II I s an 'rn r II I ,II f (I ' I I h ,1\ 

h i dirfi ' ult I P ' I r I mun ' , 

wnda r r ' all I v I. Th 11 , P Ij ma, ,>WI C'> Ih m 111 ' 

jth l andaI'd rc all I · i th ' mH, imul11 11 \\ n \1 1 ' i ., i 11 ~II , \11 I ' all I · ·1 

all I I and th U I· 

i n and I' all ha \ b' 'n LI S ' I v id'l ~( u., t :IIu II' Inf lIl1ttl i 11 1 ' 111 ' \ .1 1 

l ' m p ' rG rm an c. II 'v ' 

arc in cr cI l"I a tiv ~ . I f rC all 

I11caur' t\ dir~'r 'nl I., p · ' \'> , fIll ' " 1'111 ' Il l Ihu ,> 111 . 

b hind thi i ' th at, when attempt i ' mad ' t in Iud' man r th . r·l· ant d 

d um nt 111 r and m r ex i t in the an \' cr " l. n th ' 

impr ed then the r call i redllc'd . Thi i b ' au c; ther' 

am ng th 

% i 

r ' levant do um 'nt G und in the rpll . 

e era l prob lem ha e b 'n di tin guihcd . I ir l. 

timati n f l11 a imlll11 reca l l G r a quer , it nc'd d>'p kn 

b th , r 

meth d 

ion captur difG r nt a pe t fth > et fr'tri c\ c ' 

a li e iate the ab re i i n pr the r-mea lIr' l ). In 

del i u the cr rman ' f \ mhan I R ) I'm ) 

tem . I hll . Ih' r' -m ' a lIr I 

u cd t l11 ea lire th mIn th pr' I I nand r ' all \ Jlu' 

i i1 gl mea ur th at trad I I n \ r u rc a II . I i 

111 an f pr n and r ca ll xpr da ~ II \\ [IJ : 

F U = .P.RP R .... ....... . ... _._4 

\ h r R= 1'1 r ) .... rll .... rn and P pI. _ .. ... p l l .. .. n ar r II an n a h j 

d um nt r I . ' -111 a lIr \, ill \\ hen n r I \ an t d 



IIlhl: ii i 11 ,lllk' I d ' lllll'nl 

1I1 1 "hcn l IIh I • ,III Itl 

In III ''''''' I , Ihcl • ,II' l i lkl 'Ill 

1.111 ' \I I '\.: \ ( , IS III ' 1lh , II1 'lh" 'l'Ollll ,1Il 'Il l III 

i Is i l' " . " () ' \ ·tlu ll ' lh ' p'lloIIlI ,1II 'Il l lh III 

II in' \ m h ,III ' II ' \\ '1 1111 I ', 

Ih ' 1,In '\la 'I: • 

lh' I' I,ll Ill e 1\ )1 (n .., l illlll )l1 

\\01 k i ll , o rrl ' l ~tI 1 ~1I 1 'lill" 13 ' . 111'1' 

hald 0 , [1 11 ' 'I' ' lie 111 fe II n 'l . 

10 11111 '11\.." It i.., in; Iwnl 10 111\ \'; Ii 'II ' lit' , II IIli II I 

II1Ihilit 01 I ' r l ' ., ' IHIIi ' Ih' e nl '11 '" of Ih' Ie 11111 lit Ih It 

hal:! Il'II..,U ' 'I I Ill' Ian lIU" , 

.. , , I. II hto t'" I o f A III ha ri c \\ ril ill g !'I) 'ICIII 

I ' \ /11hari \\1 ilin \)~ I '/11 II I ' In \\h n 

l iddk I a I b ' I ' th l " Ih U <Ind l'JI a lO r J, 

hl an 'h'drr m l ! - \ \,; ., t hi l r 'n In 

III 

n Iii ratur 

, . '/ III rir1i /1 in h , hi 



e / a th Ian ua f th empir I1h I ~ t hi pia. 1 \ n If th II 

lih hur h it i ti ll a ur f, r th \ I:Inlltl.1I ~Indl hlHallcl1l1 

I· 

'I he ab an ript i attributed a the ut' lit , Ii\" '\\ I'>l:, th' I ./ \\ l itin 'I t 'Ill 

altri lit d a ur f I\mhari \ ritin g t 'm. In th 'ad tI", mh III h'l ,> h' 'n lh ' 

language fth p liti al l d minant ' thni gr up in I:.thi pill an I It "Ill \\ U'> ·111) '\'1 P,lIt o f 

th ' , unt r . 

'I he mhari Ian l ua e alphab t ba i ' har-a ' t ' I' ''' h 1\ ill' 7 if 'I 'Ill In ,> f I ',1 h 

uilding ba " d n the ba ' i 'harB t ' r~ Iw in' 1I l illl . m 1m . I (I 

e <1mp l " th n rder f the c n onant f" htl and II /. '~pr . ..,., 'd u., f II \\ ", 

" u· II. '/ II. V 

113 hll hi htl h· h 

II JI. JI . II II, '11 

Za zu ZI za Z· 7 

Y tem repre ent mb ' parat I 

Ilabary w ritin g y tel11 ha indi idual ign f, r Iia Ie 

Ther I ad i putea t whether I' not the 111 hari 

n ted in [ h lar like bender ( 19 8) and bender. et al. 

19 5) e plicitl rule it ut f the 

mhari ritin g tel11 ha r lat d I11b 

b argu d that thi pi to 111 ex t nt r 

nlik 

mp r d t 

I ped pti nal dia 

and H br \ til 

Il r atin Ian u 

rnh n \\f itin 

\.\I'itin 

II' 

h 

II 

/ 

11 ' nant and \\ -I , \\ hi Ie til' 

wei mbinati n . 

lI a ar [ ]. A urlhel 

re erred it a ' a lia ar). \\hll­

th ' ar limen tha lhe 

)lla I' 1 Ilu it ul 

ut. r ca hl11 urp 

\\rlllel1 r n hI \ 

\ rnh:.lrl \Hltll1l! ) t 'm ha n II 'r 



nd I r lall r va ri ati n and ha n nal ur i \ ' \\l itt n in a /lIl1.: I d 

J. 

z b m th p k n and \ ritt n languag ' in mm n w, ' In n II h ' In I thl r ll , II 

nly 24 f the 29 abaean 1\\ n \\ ~ III I ~ I 

nl unci n t r und in ) " " II _I. I h t" ' 11 .1 ~ mb I ~ 

ar added t w ith tw new und (/ pl a in I lui l ' I Ie I 

u in ia. ti ca l Illh:ll i 

inh riled ymb I fr m I ' llnd add 'd ' ight n \\ I t.! S o' l ". " .1.), " , 

, :C-:", ".';", "n", "li" "h" lInds n I ~ lind in I " ,,11 _1. 

n id rin g all th 4 ym I · r 'sularit r I 'll 'I "har ''', lut 

me I'd r ar m I' regular than ther ' . 1'h . 'hap ' 

II. i (j '/, : 1'1.: t.. hav ing a rin I n thcir ri ht I· 1 • 
II.: 

II. : (T'I. : 1'1. : n. hav ing a mal l hyphen li ke n on th . b r tll 'ir 1'1 "H I ' '. , " 

6 and \"!. l ightly Ie again in the 2nd (c. I. I)" II ' , 1'1 ' , n· h'l In ' u mull h ph'n l ik ' 

len i nn th ir ri ght leg exc pl C;. 1· and (0.), till I, in th' .. lh ';g. 1\ 1'\ . Ii · fJ : II I 

1\ : II : P, : ): : ~ have their I ft leg h It ' ned n th > th ' r hand fll (" '1, ha th'r' t" kft I' , 

h rlened. th r l ike :}J ;J ' '/' :J :J ' ha e b \V l ik' I ' g and' en I · 

/1 " 1(' fl. have their ri ght leg h rtencd , nth other hand b,·t. and ( 11 ha\ ,th ir" rI 'ht I'S 

ther " l ike If , f1" , (;', '( .... , (;', C' ha e a rin 

m ki nd f modifi ca ti on like (IU and ~ and th lh c. g. (;\ '£ 'J" : () ! .V,' : ~' i .,. : rr : 't " 

ha ing mp l tel di t incti ve & pallern rder, \\ ith th ' reat t num el 

pattern 

th 

arn th 

di I ul t 

I11 h ri 

] . Therefore the tem i unpred i La pall m . r r e\ampl 

tart ff r gularl '<II' and I '1 

Iv I et i e en ambi guou ha ing th nd ' OJ" read a 
. \\ I ' 

hi hi alike. T he tem ha r gularit in \Hiting \\h i h ma 

hay 
Ian uag . F r e ample th Il11b I <1'1 < r ad . an 

th ame ki nd f tru tur a their a 

t I rn a mb I, gi n that h m Th 

writin 4 ba i h ra t r and th Ir \ n 



1111 I, In.1 lili In, Ihel ' .11 • 1111\ 

III i.di/. lli III • , 1. 1 T tI~/. ~ : 1 !If [I 

1\\ d h .... ,til' I .. rJ ·fI ·; · ', ' 1"11". 

h 1\\ '\ I , 

i nsl " I I. 

1' 011 1 lOIS 

1\\ Ic l'I \\ilhhCIII 

I \\1 dOl ... \\ ilh III lil t 111 .11 

IS II ' 1 .1\" 1111 

I. _ " .. ' c. 

I \ ' I 1.\11 'lid' . il ,I\ ih '\\11 \\ \ 

11111111 ' I 1'\ 1 • 0". I11h ' \ll hl".tI n It 

11111111 C 11 , ,,,1\ c f \\ '11\ 

III ldif in' 

lind 17 S' \ 'Ill) un ' u IIi, n 1ll.11 , r h 

UI" 1: 

\lIIhi J.! lIili · ... ill \l1lhuric \\ dIll!!! "",h' lll 

mimi i \\ rilil1' ) I'm U 

pr hi m i 

)mh 1 . 'rhl' I' ult 

und \\hl h Iu 

\ \\ 'I ( " 1 (,, : ~', I ) , ) 

• ' ~ I ', n I . ' '', '' \ 

n \~ . T n'", (I J 



nic c n ho n 

h ' ric An I . I i 
MI')" CJ t'I').. I >, t'I') .. 

1. " J!. IJ " ft. 11.111 $'. 1. " .1'. I 1. " d '. I 'I..., p. 1 1. :"J'. , 'I. I , '. 1 "" 

," Y. II 1"""'. I " d '.11 1""",.1 ,'d '. 11 

.1"1'1. ·H'.I'I M"I. MI'I. I ;"jI.1I M"I. l lI jI.1I I " " fi. ' .' 1.1'.11 Mfi. ' .' ,.1'.11 

1" "1'1. I" $',1'1 1" ""1. ".1'.11 I " " fi. " Y. II {,"",. I I,Y.II I """'. I '15 .11 

(1"1'1. I " J!.I'I 1" ""1. 1" ""1. ;"," .11 I """'. " Ij'./1 I" " (\, 1 I, ', II (,"fl. 

I LI"I'I. )P,II fI" (I. ;ijl.1I I H""I. I " J'. II 

1 ""1'1. IJ St,1I fI"l'I. " J', II I " " " ,. I '/, Y,II 

p J"I'I. (II St,1I fI"l'I. ' ,hf, 1I pI" "I. t 

T able 2.2 pelling \luriunt '! ufth e MIlli e " onJ IHl opln l f' o lll \klll :l)l' hll .. (W 2 

Be all " r th Il1b I ha in ' th' al1l ' a cnt ill r 'a"lll . th' , all Ol' II illt' l hIll 'CJt I ' 

f mhari lanBlla' .. th ll , ~ lI11in dlr~'r '11 01 illS r s -liin 1 for Ih - 1111-

\V rd. I h di r~' r ' nt ~ rm r th . sam' \\ r JT' 'ho\\ 11 ill 

hullcngcs in Des ignin g un Alllhuric IR (elll 

th dir~ r nt kind r Hrn bi uitic in AmhJrI \Hil in s\ em. de i 11111 1 \n " .. 
tem ba d n mhari tex t i hall 'nging. 1 h - la \\ i h Ihe 

illl t\ [ I J. 'I h fi r t m ha 

mb I ' ha In g th am llnd dll nn r 'adrng: r' <1111 Ie. " n " ; ,II ; , '1 : .) n :" 1 

>, : q : 7, an d 0 

1 he ther la a I' II p r d i r~' rcnl olph. 'I tha hal" th' 111' un. \\hi hr' , : ,I, n 

.) I () and /J} i 7, and q and )I. and U. 

di ercl1l p iling trll lllr . F r in tan c. Ih' 

differently as )I.'I f?, : U'/ ~ i )l. (" .e, I II-I. rn Ih' 

d c n'l mak I' .d ing. r ~ r\ \ r in' id 'J diffi ult I r hum n in , fl u unli hum n 



fi u It 

th m 

th 

n id r th m ha ing th :l1t1' m 'unlll' Ij ' ,Ill " II ,t III Ill. 1ll,1I h 

he k \ em h r a \ rd fr m ad in th ' 

, i r th w rd are a mat h th n th ' 

mb I ' in \V rd s ~ r 'cs it t ')11\1 j'l til 'Ill .I~ ill 1'llI i, ', th' 

·tcm n id r x/J,e and 0'/ ft· : a dir~'r'nt \\ I'd .. \\itll dill 'I ' /ll III anil1 1 , 

"I h th mp lIl1d \\ Ids. I h '(' I" 11 {11 \ 'llliol1 h to 

whi mbin dan ' \C I'd r ~ purnt dUllll' \\111111 ' . I' r • Imll " Ill' 

\ I'd " t il ' t r m" tin p .... il I b' \\ I ill '11 0 .. (/1I(j}j P, /I. '( 

\ ilh and ulJOP,JI n,'}' (\, ith pa ' and tits til ' \\ I'd 'b ,t ' m 'Il " ., t ' \\ hi II Ii) '.111'1 

"pa l<l c an v rillen a \ ith lit 'pa \ n."'f/lI')"HI'f' nd /1.'" r/II ' } "lfl'l ' \\ Ith ' 1,1 

\ hi hm k itd i ffi ult~ rth IR t 'rn t dirr'!"nti tl t'b,t\\"l1lh'l\\ 1111 lJll \\ ( 1 IsII I, 

\' I'd w ith t I' m re d ir~ ' !" n ll11 caning ' i ' kn wn as 1 I .. 'l11i \\ Id ... I h 'I' ur ' .. "ifi 

m inali n I'd in A mhari Ian Ilia I ' whi h P s 's') liff 'I 'nl nl ',Inin , 

In mh ari Ian luage, p Iy emi word ' an b ' I' 'all:d 11 f 1\\ \\ lId .. , \\hl h 

gl c it a dir~ rent meaning than lh ' r th' \\ I'd I·IOJ , I 

"ample i a mbinati n 'U' ,V, (I~. r l \V \\ I'd 'U'y, \\hi h m'ons 'tltd m'(1' all ' 1'1 (, ,' 

whi h m an u meonll1g I n' \\ h ha\' ig and mcn', l ut it an als n' 
u ed a ' p l ite' . Th re~ re an mhari IR tem h us 

meaning f th di fferent rd combinali n b f, r ' retri' ins d ( a qUl:! ,\ 111 ,I' 

mhari 

n a I 

mean 

IR 

diffi ult 

in th 

emu \ 0 rd, b' all' f h \ it i I'd an be a p I 

r a \C I'd), t\\ meanll1 , \ hen til' leller ' .. I' cd It 

al' l " n th ther hand. \! hen '1C, ' i r 'ad I 

n' t und r tand th meanll1 r a \\ 

al lUr the r I ant d lIment am n' 

do 

nt n 'Mlfl t\h ~,')fll'l 'uu.' i. 

an mean hri tma ' , I the 

r 'ad. it b' me 

umcl1l th'r 

am I, 

hk a Ii n' he 

in r n Ii h hi 

I a Ii n' th \\ rd ' ~,')fll'l ha i u m nlll!! 'anlm:11 h n' U :1 nun. 



~ I h \ I'd ' an ha a iot'd \\ ilh Ill ' 1I1111!' Ih 

Il1bi fl.lI l n .I in III.:' 

mcaning th r ur an b' Ih ' \ ,Hi U.., \"11' I \\ ilh th . 

, isling langua' th at 'an and htl ' Ill ' r I ' lltial t 

\\ )rd , 

\Vh ' I" thi ' rr 
' fl ouri si1rn nl 

an mak ur \\( rd 'l htl\ ' 11'\\ me.III I1I', 

f' cHin g n ' \\ m 'un in , f r \\ ( I '" \\ ill 

III 

IIPI 1 • It ' /1 I, 1 ,I Itl 

I u ' to lhi ' ilu ~Hi n it i ' dim 'Lllt t d '~ i '11 'n ' ·tiv· \I ..,..,t ' 11\ .., I . ' aus' 

l1 atu r ' r mhari . \ CI tlll1' \\ It '1\ th·. 1.1 " !lUI \I h 

a 11 " 0 r ' i 'Il in' an [I I , rithm that tllIt IIv tti all ull<1i / .... . lIld ,llt .1 h JJ I' Il ia ' Ill' lIl i n ' I 

Ih 'l11 . 

2.10. n i w of Rehstcd Works 

2. 10. 1. .Iobal m Re 'carch 

2.10.1.1. oncept Based Qucr E'pan ion 

I'd i ng I n ' la ng Qiu and IJ.P , Frei [41 J lIel I.: r an i n m ' th d htl\ ' . '/1 u k d fOf 

a I ng lim' - v ith debatab l ' in man in Ian 

c n tru t d, Th add r 

n a imilaril tl1l.: auru 

ul th' Jrtl 

th I\V imJ Itant I ' U', \\ ilh que!) , 

nlr 

qu ' I . 

\ 

addi ng Ih that ar' m I imilar I r Ih ° qu Or}. r thl'r hIll 'k in 

term th I ar imi lar t Ih qu r t rm , Th' C,\P ' rim'nl h \\ Ihal hi kin 

r ', ull in a n \\ h '/I m OJ ur' 

pr i n nd u fu l n 

1h ucdlh Ihr I ndard I' I \ OJ ar th' 

aUI n a 

,\ II I ,al r c nl), 1 r lh 

and r m In \\ rd ,\\ U d I'mm 
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'I h r ult a luated b app l lin g the a\ 'rag' II': I~I n f ,I .\ III 'r ic ,1\ Ihr 

all pint . and iii II, Ih' \I '1\1111 \\. 
mpar th aut mati qu ry .. pan!'i n m '\h 1 \\ ith \h ~ .In II m Ih( \I ill 

rigin I IU rI 

'I h' mai n r ult r th e tud are ummari/ed as: 

I . h aut '1, ati qu ry xpan i n 111 ' th d ba .., 'd n '> t'lli '> ti '(1 1 III I . lilt 

in i 'n ifi ant ment in th ' r ' Iri' (I I ·rr· 'Ii\ ." . ..,,, \\ h ' 11 It).:\ II I • 1 lIsil1 I IIh 

iin andu fu ln ' ·' . 

b th aut mati all 

n t ' rm . 

2. In th ' qual it f' th ' ' imi larit theauru 

' tt I' than th 

ilh th e ize f the li e tion. r a 

with th 

k il1ft rm ali n 111 ""1 ' 1 " 111 11' th . 1'1111'" 01 

ument . In contra I , the 111 'lh d d' I it . I 

entir term t. Ther>~ r' , th ' numb'l r ad ill n I .. 'JI hil'I I11S i 

u uall r. 

.JO .1.2. Toward ' more effective tcchn iqucs for automatic quc r) C\pUIl ion 

rdi ng t laLid i arpinet and anni R man [-l I' hrllqu' r I aut l11a I quel. 

e, pan i n rr 111 t p retri ed d L1l11ent ha > re entl h \\ n l11i ' r r impr \ in I 'lri '\al 

e but ther till c\ aluali nand 

I11parali tudi hi paper 

elwe n lh di tri buti n f terl11 In p ' ud In 

all d UI11 nl , 111 pi 111 nt r an alternati\ ' I 

di tri 

the \ cra ll p r Iy t 

di tri uti n 111 til u 'd th .. I nd \\ I 

i 111 r \ ' r h ~ th 'n tlr u , n h ir in 
n id ra me 



p rft rman n ind iv idual qu r i that th rank b 1I1di'l utli 

di tri ut i nal m th d can be c mb ined t 

f au t mati lU\':I 

pan i n it I P ib le t achieve per ft rman e lain a ' hi gh a~ _ I . 4°0 'r n n-' an 'd 

qu ry 

2.10.2. LOC~l II R Research 

A I mayehu w rk l l 2] wh ich u ed the auru ba , pan i n m th d. I 'nhnn' Ih ' 

y ' t m re all at th e ex pen e fit preci i n. T h p r ~ rm an " una l si .., .,h, Ihm th '(" is on 

cnhan ment f re al l fr m an av rage f th .' 1" hand , b' ,.ILl"" (' th' 

trade n re al l and pre i i n <t nd be au ' 

pr p cd y tem de rea ed the verall pr " i ' i n fr 111 . 

aft ruing query expan i n. Whil e there i a de lin ' f pr' i ' i n b ' au 

natlll" f the clll tel' enhanc ing reca l l o f the r ' tri e al . t'm w hil ' d' lin' th' PI'\.: i ..,i nand 

th e auru term have n related c ncept w ith the qu 'r t 'rl11 ' thut ar' g 'n 'rat 'd (h ' 

aut matic query ex pan Ion. 

biy ' [6] ha done em antic ba ed qu r e pan i n ~ r mhari informati n retri' al ' h ' tri ed 

t en han e the y tem performan e of pI' ci ion but ann th' ri inal 

qu ['y. He u ed tat i ti ca l co-occurrence bi-gram method and i- 'ram th 'auru In tallti al 

c - currence method preci ion improved by 14% ,. hi le refined quer , i- ram the aul'u ' ha ' all 
, 

impr v d by 18%. Even though the ab ve re ea r her tried t implement differ nt meth d 

nhan e the per fo rm ance o f the A mhari docum nt retri e al b u Ing queI') e. an I n ut,till 

th re ar pr b lem of hand l in g po l em u \. ord in rder t retri e mhari d umenl. 

T h ab e t o re ea rch \. ere conducted n the quer 

Ign r th importance of integratin g qu r expan I 

pr blem f retri e ing rele ant d cum nt fr m 

th pre ent re earch, 0 the re ea r her app l 

param unt importance to enhan e th per ~ rman 

illl gratin g qu I' expan i n and term re-v ight ing. 

ti II th ' , r> 'a[' h'r 

n , ith term r -,\ 'igh t in ' t er 

rpu . ut th CI the main 

i hting h that ha a 

f mhari d um III r tri' al t 'm ~ 



Chapter Three 

3.1. De igning term re- weighting based query cxpan ion III del 

uer pan 

[4]. A I 

a Lira y f 

ion techn I gy ex t nd the ri 'inal 

e r related to th initial quer \ 

techn logy can rem ve the ambi ' uit 

ea rch engine igni fi cantl y. 

u'r b " king r S III I ' II" ~ I p hl a.,, ~ 

inl 'nli 

t 'm tl nd impr \ . 111 • 

d lIm ' l1\ r ·tri' Ii in 

in ~ rm ati n r tri eval y tem . An IR '., d um ' I1 IS <I., I 

n a rta in imi larity mea urement t hniqlle, An IR . \ ' 111 htl 

I r~ rman e f the y tem i. . preci i n and r ' '.Ii I. 111 r S 'i t 'I" 'i' pl: l I mll l1 ' . 

111 a urem nt, it i difficult t (111 1111 t1 ti n 

r tri va l y tem ' . But g d y tem arc de i Ined t cnhan ' b r"al l t th ' 

the aim o f thi re earch i t d ' i 'n a I d t '111 , \\ hi i1 tl l1 'nil 'ln " th ' 

Th i an b achi eved by u ing two query reformul ati n te hniqu i. '. terl11 r '-\\ ' ighting ba ' 'd 

n the u er relevance j udgment), i. c, modifying th' term v 'i ght and qu 'I' ', I an i n m'th d 

adding new term that are alta hed t the retr'ie 'd d 

qu r re-wei ghtin g w ith query expan ion mod I \ ith the 

~ und r'l \ ant . Inte rating 

t ' m i th main 

research that it find word hav ing imilar meanin wi th u er 'quer and r 'tri' > r ' l ant 

d ument that ati fi e u er ' informati n need. 

Th main fu ncti on of a term weighting i th enhan em 'n t f r tri > 

r tri al depend n two factor : ne, item l ik I t be r I ant t tM u cr' n » d mu t 

r tri d' t , item li ke ly to be e trane u 

t a e th ab ili ty f the tem t reLr ie 

v n a re all and pre i 

r j Led. T\\ mea ur ar ' n rmall u ed 

ant and rej L Lh> n n- r 'I ' \ ant item r a 

pr IT' i ing pr pe t ' pan I n t hn I g . man r' ar h ha\ 'n d n 

n m lh 

k th d i mini) n qu 

r t th t rm I ant d um nl . 



gl m th d ~ r qu 

f dif~ rent quer 

pan I n. In t hi ~ p<lp ' l th ' ,nuh r 1ll.1I • I Ih' r tl i' ,II 

hni Ill 'S tl l1 sh \\11 th,\I 

bal anal ui 14 1 pre nl 'd tI PI' bat i ll ., ti · II I 

mining th qu I' . 1 he idea f Ihi 111 ' Ih d is I 

n qu I' I'm Ih' pi Ito 

pan i n t ' I'm ~ I' Ih ' n " I 

th d ~ I' d m '1IlI I I I'll · ... 'llIt' I It \1111 '111 .1Il I 

pa e M d I V M ). Th ' addili I1fI I Ill " I ·IIn ... \\ ' I ' r un I I, ·\ .lIuali'I' th' 

f I' I vant t I'm and Ih ' cliff, I' 'nt \\ ·i ,hI ., \\ ' Ie I"h l ' I tll re u 'h fUll : 1111's. 

I ma hu 11 21 pI' entcd Appli ali n I ~, p,1I1., ioll fi I 1\ 11111 ,111 II l fo l \1l;l lic 1\ 1 '111 '\.11 

m lh d i ' l11 ainl U "luwm'll i qll' l 

auru i ' 1I 'cd t qll 'I' 'xpa lhi II . bi 

j) ' 1I1 ""C II Ie illl il e \ ' 1 '111'\ II 

rh ' k ' f II i ., 111 'Ih I i'i l l., 111 ' 

: bi - 'ram bi - ' ram th ' <Iurll ., '\I1d ., t'lli ., li ." 0 'nh 11 \ ' 

ithout a f~ ctin I' all . 

In th i ' I ap I' e PI' p ea term I' '- \ cightillS ba 'd quci JI1 1)J1 I11C h I J ' on I ' . 

\: eigh ing term In rder t mine the addi ti nul quci Ie 1111 ) ,\ '1111al1 c Ill' 1l'1l1 

p 'rf, rman , T hen 

beL\. een them. 

r _\ eight the tcrm in th ' d umcnt ,t I ) al ulatin th' imilurit) 

In thi re ar h, a qu I' \. ith ~ ur rl e \\ I'd \ hi h 31" 

e, perimentat i n purp e. T h 

h rt and p ntaini n rd Ie 

a 111 'Jnin . 
di erent m an ing . nlike human uldn ' l under tan 

1 hi fa 1 p a n traint ~ r IR tem' p r~ rm an , [ ] , 

,2 , tier Reformulation 

R tric cd d umcnt h c crt \11 rdcr a rank'd J I III 

uaral1l that 111 
lim ' nt ar r 'I ' \ an . I her·f 

m'lri um 'nl 

I' It ' d i ca , th n it i 
nn 

pc t \\hi har t 1'111 



f a pects [4]. A pect in thi context mean a gr up f quer term:,. I h e~ ~ a rll! I ,lie m,1 'll l II 

r m re u er query term . Finall y, thc refined quer mad' up r a IS 

t d t th I R y tem, hoping to get rei anI d urn ' nt 

tri clu ter ing technique i u ed to mea ur if t 

m aning. A br i f di cu ion of how it work i di 

quer t ' rm ., ar ' ~im i l ,1I I dl ~~im i l ~lI ill 

. d a ~ f II \\ ., . I h . b,I'Ii i I '" f III ' \1 i 

lu terin g i -occurrence, except thi mcth d mpare im ilari t ha'l'u )n \11' 1111ml ' I ( f 

term b lw en two queri e . Thc imilarity i ca l ulatcd b 

in-b twccn tw morph ologica l sct of word . ivcn a m 

an th r ct 8 I, 82 and 83, where their team arc A and 0 re 'pc .\ i 

1 1 
il1l A . 8 --- - + ----

,. (A1.81 ,. ( ..11.8 2 

i III ( 
1 

. 8) =-
1 1 

1 4-

1 1 

1 

1 

11 

il7l ..1 . 8 ) = 3 .35 78 _ 1 0 7 82 1 7 

1 

Al. 

1 

1 -
1 

1 

2 

I 
- I 
A :". H I 

1 

10 78 1 

. Hllll 

' . {Ill I I ,Ind 

It · t 

, fi o. .I I ' H ~ 

The imilarity alue a can be een i not between 0 and I , \ hich mean that it i n t n I rnJIlL'd . 

norm alization equati on is given in [4). A normali zed metr i lu l er irn darl t I al lllatcd b 

di iding the un-norm ali zed similarity by the multiplication f 111 rph I ' rna nitu th' t\\ 

term team . T he above un-normali zed imilarit can be ca l ulated a : 

onll(sil1l (A, 8 ) _-- I IV 8)1 

782106782 10 782 

OI'lIl (S i lll A, 8 

orm silll ( . 8 ) ......... .-

th' 
. 7 i the imilar it fqu r t rl11 and B. h rn th' \ Jlu' ;JI ll 

pr gr m th n an de id v h th r A and B an > nn' ted ) \ I 
n a i 'n 

44 



threshold . In thi s research the threshold 0.05 is set to be the mar lin r imilarit and 

dissimilarity through experimentation for thi s particular document rpu . rd in' t th 

prototype im plemented for this research therefore, A and B are nne ted \ ith R in ' t\, 'n a~ 

long as 0.37 is above the threshold 0.05. 

I f two query tenns does not have the same meaning a per the aluati n m tri lut ' rin '. th 'n 

lh yare connected using AND, and they are connected with OR th er" i '. I·inall , th \ 

refi nement process ends by connecting all the a pect u ing OR perat 1' , t 

being selected, to documents having only one of the a pect . An IR tem Ii n u h a lu ' r 

retr ieve documents having all the aspects at the top and document ha in I nl th' 

a pect at the botto m. 

iven query terms q I , q2, oo .qm and a certain con tant x th pr ed urc ~ r ana l lin I n qll ' I' in 

term of aspects is given in Algorithm 3.1 . 

For i=O to m do 

f,)r j=i to m do 

if (i != j ) then 

Compute similarity sim (qi ,qj ) using metric clu terin g 

normali ze Sim(qi ,qj ) using Equati on 3.2. 

(l(s im(qi ,qj ) > x) then 

add aspect (qi OR qj) to aspects 

else 

add aspect (qi AND qj) to aspects 

separate each added aspect with OR. 

return aspects 

Algorithm 3.1 Pseudo code for refining original qu ery 

Th r fi nement proces consider onl y the top k quer t rm . Chi i > au '. t 

in rea e the ambiguity of the query and al o ha an effect n the mputati n Itim 

ha Ie than k query terms, it consider all of them. Thcn. a pair f quer) t nn i 

ac ount to ca lcul ate their similarity. After normalizing th imilarit v lu . d 

4 

man term 

. Ifth qu r ) 

ta n in t 

11 th r u It 



th Y tem decide to form an aspect of tw qu r t rm 

r AND. 

I ~l IOU 

h de i n i made ba ed on a clu terin g mcth d ai led m 'l ri ' IU . I ' l illl . 1 ' III IU \ !·l in l • 

un like ther clu tering method like a ciati n lu I 

b tw n two t rm for which imilarity i nccdcd [41. Th 

term r apart fo r imilarity mca urcmcnt give an ad 311Wg' t h ' pi ' ' i\' 

3,3. Qu ery expansion 

numl I IClm~ 

\\ mu hl\\ 

Thi I' ear h i a continuati on f cmantic ba d qu ' I' cxp<ln i n f( r mhall ' II ~ U\' h 1 I· 

1 hi mantic ba ed qu ry cx pan ion for Amhari IR i ' th ' ba 'l ' f( I' til' llll ' l)[ I ' " ' t il ' 11 a ... it 

wa r I' l6]. Thi emantic ba ed qu ry xpan i n f, I' Amhnri ' l it I ', l1 ' t u ... ' t ' lm I '-\\ 'I .tHin I 

tc hniqu . It nl y focu ed on three query cxpan i n te hniqlle ' l ikl: bi - Ir a l11 , hi - '1 ' 1111 Ill' ' lllIll S 

and tati ti al co-occurrence, The main aim f this re car hill ing th ' ab 

t hnique by in tegrat in g w ith term re-we ighting in rd>r to l11ak' th ' 

en han e th per form ance of the y tem, 

111 1 I ,[ , and t 



Original 

Refined 

query 

Query 

refinement 

Reformulated 

Query 

Term se lection I 

Query expansion I 

Query re formul ation 

Docum n 

t corpu 

Figure.3.1. the architectural view of query expan ion for three technique ' ado ptcd b Abi r 

bruck. 

bi [6] Pr enled the query expan ion technique i.e. bi-gram. tali li al 

gram the auru and their common proce e uch a 

.:. Refi ning the ori ginal query 

.:. pa ing tile refin ed query to the IR lem and 

.:. ~ fl11 i ng th p eudo-relevance feedba k 

urren e and 1-



r III In hi ~ r ~ , r h th ' im nan c ( f 1 '1111 I '-\\ 'j .hlin 

I' \\ ighting is int 'grat· I \\ ilh ~ la\l '> tl .1I II ' Ul!~" 

, I <1Il,>i n tl.! 'hn iqu '~ htlv' a \ iltll iml 11 .1 11 c 10 'nll,lIl 

.4 . 'I rill r - \' ighting based (llIl'ry l'l11l1U,illfl npprulldl 

In thi s I 's'n r 'h, \\ ' ['lr ['l s' a t I'm I '- \\ ' 1 ·IHII1' h.1 \: I III I . 

t ' I III 1'-,\ 'igl1ting \ ith 111 . III 'I 

lI SI.! IS' ini ti ol qu ' ri 

\ ' I IS I' S['l' and Ih ' similul il b·\\\ "l1lh'l1\ 

"1 11111 ,11 il . I h n \v' r '- \ ' ighl th . t ' 1 Il1 s Ihl 

Slllli lalil I"()I' n 11 r ' I' ant I unl 'nl ,> . I II' rl n II \\ 'i "11 (II Ill' 1'1111 

omliintlli( 11 tlt ' I 'I !l1 "ilh IJI' 

e ransl 11 tl.! rm and th 11 fe I l the thl ' , qu 'I . e I ,111 .. il Il I' hili II! 

• . and fi g \\ term r '-\\ 'i .htin • int ' fa 'i \\ i h Ihl " pi 

\\hol' quer r'~ I'Inulali n PI' e . 

In fi '. .1 and fi g. .2, li g. . and fi g . th' dl I \\ JI' h nil" 

pas thl ugh. T Il' l' thr >' ongl' ,Jr' gat · that \\ I k dil 'r 'ntl 

I he tati \I al urren c and the 1- he I \I "Ill 

" R 'li ning the rigina l qu ' r) 
, 

i 11 g th refi n ' d qu th IR I'm tin " ra r ) l ) 

, 
eud -r ' I ' \ an , c'dh;) k " , 

.:. I crm 

" r 1m r -\\ci 'htin and tinall) 

.:. 

III Ih" cud -r'l \ an ' 

.tin in th th' i-gr m nd 1- r ,1111 lh IUn! 

III 



urr n l11 eth d d e n' t ne d u th r 'fin m 'n[ r '''S. I hat i" l ' ~Ill" , it IIr " I ) 

111111 n ex pandin term 

d th e bi -gram the auru d 

I uti Illikc Ih ~, Ih" 

I.. I I , t1lh" II ' ;I 

PI' -bui ltth auru ba ed nth underlining th r Ih I i-gram rn Ih [I. 

Th ' i-gral11 meLh I and bi -gral11 Lh auru ~ln t ' Ie ' t c.\ 1 an"l n l'lm" Ie' Ill ' \\ he I ' qll ") 

rather th y gen raL xpanding L rm r r ca h qu ' I' 1 ' 1'111 , I hi s i" t ' tlU'l' in lh ·,,' I ' hili III '., II 

i 111 t unli k Iy t find many oml11 n tCrl11 . 

In thi re ea rch th three query cx pan i n tc hniqu ' that aI" u'l'd I I I i'l .\ uillal' ul1ci II \\ 

th 'e thr t hnique a cept query term fr 111 th ' t ' rm r '- \\ 'i ghlin , t, hnl III • ., :ll1d 1"1 III Ih ' 

pr bu i ld th auru are di cu ed . 

.4.1. tati tica l co-occ urrence met hod (technique I) 

tati ' ti ca l currence l11 eth od a epls be st \\ cigi1tcd qllCI) tL'II1l' lioll1 11 lL' tL'II11 IL'o\\L'i ·htil1 • 

te hniq u th e query ex pan i n ta 'k i ca rri ed lit ba 'd n Ih ' n;fin 'd d 

r I van e feedba k th e fir t k out o f the refin ed d lIl11 cnt ar ' a t.:d 

th ter l11 . T hat i becau e; it i a LII11ed thaL quer 

rele ant d ul11 enL at the top retri eved d lIl11enL et. II 'n 

unl '111 't. I r 

11 Ih . \\ 'I ght 

P I 1I ial . mI' 

um'l1l 

ible for generatin g the expan ion IN I'd , T m' Ih 'p I em II harn teli Ii 

r qu ry term , expan ion terl11 are elected b il "eight whi h repres ' nt ev' r qu or t 'rm 

hi i cI ne by electin g tho e frequent terl11 "hi h app 'a r in ' cr c an i n term ct 

eery query terl11 , 
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Figure 3.2 T he a rchitectural view of term re-\ eightin g wi th tuti ti ul co- ccurrcllcc 

technique 

Th 10 document retrie ed u ing the r fin d qu ry i lh P 'u 

~ r tati tica l ,o-occurr nce method. The e lOr I ant retri \ c d d In a 

In rted inde t extract c pan i 11 t rm ca il) . Thi 111 1.:.\ I \ r \\1'1 l n 

qu r i gl n t th tem. T hat i b au e: dif rl:nt r I \ nl d um nt h 



3.4.2. Bi-gram (technique 2) 

The idea behind the Bi-gram model is guessing a word coming all r N- I 

next word or word prediction is an essential ubta k f pe h re ' Ilili 11 , h nd-\\ rilin ' 

recognition, augmentative communication for the di abled and p lIin 

N-gram uses pr0bability coefficient to predict which word i appr prinl l 

N- I word sequence. Unlike the statistical co-occurrence melh mm n 

expanding terms for the whole query doesn ' t hold true f, r lhi te hniqu . 'I hal i 

unu ual to find two query terms apart with a single term in th middlc,- \, hi h thm I rm in th \ 

middle i the only term which can be con idered a a c mm n c pan ' i 11 I I'm . 'I h 'I' ' f r l I 

xpan ion terms for each query term in equal amou nt al' lak n a ' a l tal xpan ., i i1 l 'I'm ., f r lh ' 

whole query. Therefore, if k amount of term are needed f, r cxpan ' i nand n am unl f till '/ 

term are given , kin amount of terms are taken from each query term c, pan i n l ' I'm , . 
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F igure 3.3 T he architectural view of term re-weighting with bi-g ram technique 

I en I,Q2.. . query terl11 and docul11 nt \, 2... a I eud -rel '\ an ' fe'd a k. 

Igorithl11 3. . how how Bi-gram ba ed expan n termele ti n \\ I 

accept( q \ .. . qn, 0 \ ... Om) 

for ;=0 10 n do 

for j=O to 111 do 

top = elect(q\, OJ) u ing II 

final = Add(Top) 

r turn fin al 

I o rithm 3.3 P eud o code for Oi-gram ba cd c\pan n term ' , -Iecti n 



h fun ti n (qi ,) in Al gorithm 3. el 1 1 P kin t ' rm ,> 1 b ud c in th' fin.1i I I.JI ,.111 ion 

pan i n term are elected b he kin 1 i xiSI t th ' I It I I i 'Ill of .1 11I~1 . I 1111 

am ng the top docLiment from the p ud -rei dba k 'f' 11 I'> a \ ,III,lbl ' \\ hi h he , 

t d kin term for each query term . Th n thi t r Ie '. r '1I1 SI( n tClm ' II' leturn" fe I 

I' tri ving th re-ranked d um nl c li e t i n u in' til ' l3i -gram IlHl flol. lJ llliJ.;· th~ t.lli ti .1i I. 

n e mcth d th ough lhi mcth d den t ref rmlilutc qll~11 ., lI .,in' (Ill lll 11 . p,1I1.,iu" 

t I'm . ina ll y equal amount o f kin cxpan i n term <lr' ~ ' I ' ted in I 'r 'n "1111. fr 1m ',I 'h lIU 'I) 

t I'm ' cxpan i n term co llection and th rc fl rmulati 

.4.3. Bi-gram The aurus (technique 3) 

Thi m th d i technica ll y imilar with lC hniqu' , it d ' ~ I1 ' t "n 'I'at' . I 'II, ., IC 11 t ·lItl .. i ll I III 

tim rath I' itj u t retri eve them from a prc-buill the·uul'lI ... . I h' til ·StllIlU ... " Iurlt h Il' ll i ' \111 ' 

d um nt by ea rching each index term and then b tak ing til ' r i ,Ill '1I1d I ·(t l '1111:-, 1]' l to lh' 

ear hed index term fo und in ca h d cumcl1t. ik ' l it' bi- 'ram m'llt d tlli', I' hili IU' ,,1'0 

rctri e Ie am Lin t of expan i 11 term. I-i nali top kin amOlillt 0 il]d' t '1111\ ai ' I . 'II \.:d 1 

final e pan i n term for the whole query, v her n i th' numb'r r qU\.:I tclm ... . 
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qu ry 

R fin d 
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Fig llr .4 The architectural vicw oftcrm rc-\\cil!hlilll! \\ilh hi I!r 'lIIllu"" IIIII' , . hIlI{JI"" 

f r i- a l n d 

I· r j - O l m do 

I r qliJ- lUJ 
r p - n xpan ion term fr m th . HUIU 

Return T p 

Igo rithm 3,4 J> 'eudo code for Bi-gra m Ih e auru ha cd qllcn " pall I II 

~ ,. B i-gram lh 

A s in i- ram m th d 

quer lerm 

and the auru tcrm I . _ ... 

ba ed qu r cxpan I n. 

Haria I'l hId '\ cr) 

r ' aut mall all~ .Idd'd 

equal' a lh auru l /'m . fh 

\ I rithrn . n I nthm 



' halli er Four 

4.1. , xII rimcntation 

I hi, r .. cur h til t 111 h Id 'sign a I ' ,m , ' . \\ d 'hl il1' b I 

11 th' Il' ' r 'Al onsi n 

, '~ctl r ' 11 t " m 

st·lli st'.1 1 n­

. rcri 'l1 I1ta l i 11 ph th ' h Ith imrl'melll ,ili oll , 

'U -11 I lOrn, - I t-

,n " ou r ' lh r ugh ' 1111 iri ti l t 'still' IIi' thl -, hold -I- I,nrl II 

\ I m tnt p ' hD'l b - ' 11 bui l t u il1g JU\U -113 - ~1I 1 ' h" ' I1l1lh II /11 1 

•• ~t. •• 

I igor ' .t . 1 A cr 'e ll ., ho l of Ih l' prolo"l)\' hUIl1 rnr l{flll r ' ''1 I ,III 

I 1 -hlliq u , 

I r 



4.2. Dataset preparation 

an'ied out nth Amhari Bibl I ' !'I IJIl1CIII 1,1 ' 11.1 .1 d 11111 111 "I I • 

It ntain 2 1 000 temmed term and d um 'n l., . 

ut te t reference c lie ti n i pr par d r r lil I ' !'I I qU ' II ' . 1\\ '1\ · I\I\-'I i " i lh 

t I'm ar f, rmul ated f, r te lin '. 

4.3. T rm re-weighting methods 

In thi appr a h the u er ' initial qucric and lh . d Lim ' 1)[ \ 

aI" I' pI' 

al ulating the vect 

th ntir d um nt t u ing R cchi ' rC-\ ci d1lill ' 

ba n th e idea that if the rcl evan 'e for a quer ~11 \\11 , an (rllllw i ljU 'I ) \ ' lor "ill 

ma Iml Z th average query-do ument imilaril f, r r 'b ant d UII1 'nts, 1l1d "ill 

imultan u Iy :ninimize query-document imilarit f, r n n r 'I '\ 'lilt d Um 'nl . I i hie ' 

Ig rithm iteratively increa e the v eight f th e terrn .., nlJl11 'd in lat ,"-, 

d um nt while penalizing the term in the irrele ant d urnent I h' linal \\ 'i lht 01 h' '1111 

an e bta ined by the combinati n of the abo e w'i ght : finall 

I,: ill be elected a query expan ion tcrm and thcn fcd t lh ' qu',) , r an i n ' hn iqu - for 

e pan i n. 

for ( int i = 0; i < len' i++){ 

allTerm [i). etWeigh t ' xpan i 11 allTerm [ iJ .£' \\ " h I pan i 11 I m uli r : 

e, pandedTerm[i].n rmali edFr quen 

if (!Q Model.PAR M T -RJ R-

al lTerm [i]. t\ ight xpan i n :JI ITcrm [i] 

n rm ali dFr quen ) \1 -I R III 

r: 



I ) rithm 4.1 hows a java written code for calculatinl.: thc \\cil.:ht f!lr 1':l l' h qUl'n Il'r'lII 

1 hi m th d implement the fun ti nalit f a i ' !lin ) '. I <l11.,i", " 'i 'Ill I l it lurn in Ih I r. 
um nt and return the 111 

u d, i the nUl11ber of expanded terl11 i et t . III thi ~ <I," 11 Ill'" <lll'l) ( IIll 

th th ex i ting ne re-\ ei ghted . 

ument et if th i paral11 eter i 

I'm th at are t red in expan i n terl11 u ' 'd frill " . 1.11 " 11 , 

4.4. II cry J'efinement 

r fin ement proc 

arc n t ati fi 

aut mati way fclu t 

i il11plel11ented t m ;lk' (11 . f'l ' 'llde 1'1' \.111 . r .. II ,I 

ntribute t br aden the in~ rmati n d main \\ 111 ' 11 til' 1I 

r a query w ith term eparated in log i alopcrat r . 

i (.1 I '11 

The implmentati n fthi pr ce fir t h uldha C(I\\H te wi' tlll 'l) t'llll in 111111111'1 thlt 

an fthe term are n t c mbined aga in ( i.e. (q l AND q_) and 

in th e r fined qu"ry at th e ame til11 e. Thi i becau 11IItlill . and 

the tem an be wa ted if the ame kind of a pc t i ~ nnu lat'd t\\ I ' 

Ig rithm 4.2 h w the way java written pr gram handl ' 'I aratll1 ' I" </ll T. t'lill \\ltl1 lit 

r peating th e combination . 

1\\ 

~ r( int i=O; i < quer 

~ rei nt j = i' j < quer Terl11 .Ienglh: j 

in i .= j) //checkin g ullhe IW quer I rm r' n I th' am\.' 

trin g[j booleanRe ult = Re ullRelurn r . ~ und 

qu r Term [j]) ; 

d 

R 'tum 'r qu r, T rm (il. 

i:lll j . i t. 

eparating query tcrm and combinin~ th cm I;J I. In I ;lIr 

n a kid id v h th r th m In d qu r) 'rm nn D 

h al11 111 anin th n Ih ) nil 
nnt'rnltnr 0 



th t I'm can repre ent the meaning f b th qu r ternl ' 1 ' f I I 
l . I I I 1C 1\ Illcr. I 'rlll 11 

different meaning they connect u ing AND be au en I'tl,er f 11" 11 . I ' 
I <Ill I 'pr' 'Il l 11' IllC Iflln • 

fb th query term . 

Ig rithm 4. 3 hows how a java written pr lram handl '., Ihe m '11 i III Il:lin ' .Ii .or ithll1 tn 

al ul t imilarity between pair of query term. 

~ r( int x=O; x<boo leanResult.length· x -! ) 

I e 

int[] term I Po ition = TermPo iti nR turn IconR 'w it! l.tllI ·1 I ' 11l1 ~ l il : 

int[] term2Po ition = TcrmPositi nRcturncr(b IconRcsultI I.quci I ' 1 11l ~ l jl : 

D r(int z=O; z<terml Po ition.length · z 

~ r(int y=O; y<term2Po ition.length ; 

if(terml Po ition[z] > term2P iti nfyl) 

imilarity = imil arity + (term I P iti nl zJ - term P iti nl I : 

d uble devidend = « term 2Po iti nl J - term I P iti n[/J 

im ilarity = imilarity + ( i /devidend);//metri imilarit al uh ti 11 

imilarity = similarity/(terml Po iti n.length '" term P it i n.kn ,til : 

return imil arity; 

Algorithm 4.3 Metric clustering similarity calculation lind nor mlili/lilioll 

Igorithm 4.4 hows how a java written program handle th de i i n th <ll 1\\ quer) cllm 

h uld be connected using the logical operator OR or AND. 

i f (simil arity > 0.05) 

newQuery = queryTerm [i] "OR " quer 'I rm UJ 

else 

T [ 'J " A D " qu 'r.' 1 'rm [j) new on tructedQuery = quer rm I 

return new on tructedQuer : 

Algorithm.4.4 Combining query term "ilh IOJ! i alopcr:!1 r OR r It D. 



sin!.! refined qucr') 
Query 

REL RET RETREL I{ I I' I 

(In'}'C: fl t ·(l)·'} 7U'? 18 6 6 10 0.5 
i ,,}'Ij: flm(l)' 26 9 9 -O. 1.0 n.SI 
i, 'l'1j : >s:CJ

, flm(l)' 69 130 -14 ._0 0. 11 0. I,jl 

O.f.l;), t\?" (,'}</>II'l· 10 14 10 -1.0 Oil 0.83 

(l0,}'(,': flU·(l)· '} 'Jfl? 18 6 6 O. 1,0 n.S 
" ,/:" O(l) 'UI' t'lflfl 69 8 - --1-

7 .1 ( O. IX 

· I.;K~ . fl C,fJ U 'd 69 97 33 --- -.48 0. 10 

.,.r; i ,';' .)" } fl t- PJ :)"- 140 223 80 O. 7 
--1-

O. ) 0.4 I 

( 0)' fJ"'flt'l M ·,' 10 32 7 0.7 0,21 n.n 
),o u ;J'.j- " "" oom 326 5 5 

i-
0.02 I .n 001 

), au .f!: i, r; 0'/ ;" t'lOfl 35 5 5 0.17 1.0 0 ( . 
I I.e, ,i, "' fl(l) ' 69 10 10 0.14 IJ> n. 

Avg, 0.37 0.71 0.54 

The y tem p erfonnance usin g the refined te tin g q uene I p re entcd n I ab l ' . 1. 

Table 4.1 ys tems per forma nce using refin ed query 

Th r fined query or new constructed query i then fed t th' ri ginal IR ) t 'm a ter elm ;)1 ' 

r -weighted to retri eve refined document. Finall the 

th e documents retri eved using the original quer . t find ut h \\ mu h th' r ,fin' qu 'r) alter 

th p eudo-relevance feedback. 

4.5. tati tica l co-occurrence method 

Thi m thod generates ynonymou e. panding t rm ~ r a qu Or) t'rm J d n in 

th 

lilT n e info:·mat ion. It analyze th e pre en 

ha e am or d i fferent meaning [6]. 

f a I rm \\ ilh an th 'r t 'nn I 

I 



n e pan ion term se lection, CO-OCcurrence freq ucn ) I f' , I ue t 'rn,., \\ II I Ih~ qll I . I 1m I 

anal zed, among th e refined retri eved document t index , 'I h ')' fund c.: ( .In~ion l'llll lor • I h 

quer t rm i then aved eparately, 0 that mm n I rm ~ und in ,III ( ( Ill' qUel I ' rm .111 I 

I tra ted , A lgori thm 4,5 show a j ava writt n c de ~ r xpan lin I term, -I II II lor .1 h IIH.'I . 

t I'm , 

~ r(int i=O; i<tenn To electFromArray, length ; i 

i f(! tenn To electFromA rray[i].i mpty()) 

intd ount = hit ount(queryTerm I " AND" t'rm .., l tl , 'I - III Olli \II ' ''IiI : 

if(doc ount >= I) 

c pand ingTerm = expandingTerm 

r turn expandingTerm , 

Algorithm 4,5 Statistical co-occurrence based que ry c"p:llI,ioll 

In the ab ve java code terms are ordered in de cending rder ba., 'd 11 th' 1',' III 'II If III 'I 

term . he fina l task is to select tho e term which ar ' mm n fI I the \\ h II: qUI.:I 111 Old 'I n 

liminate po ly emiou term ambiguity character i tic . I orithm 4. h \\ h \\ J (J \ J \\I ill'n 

de elect common expansion term . 



hi amp l code shows how common ex pandin ) lerm ar' . Ie I d f r lh . \\h II 

th PI' pared expanding terms by th e c de h \ n n I J rilhl11~ . 

Ii r(i nt i=O; i<queryTerm Array. lenglh · i 

Fi le x = new File("C:/meaning I" queryTerm- rra Iii ".1. I " : 

tri ngBuffe r read I = new trin gB ufferO; 

I' ad I = read("C:/meaning I" mall ize lIer Term ". IXI": 

tri ng[] entence = rade. to tringO. plit(" II ; 

fI r(int t=O; t<queryTerm Array. length ; t I I ) 

if(!com monl erm .equal ("")) 

nten e = commonTenn . plit(" "). 

c mmonTerm = "" ; 

if(!q ueryTerm Array[t] .equal ( mall ize uer T(;rl11 ) 

tr ingBuffe r read2 = new tringBufferO; 

read2 = read("C:lmeaning I" + queryTerm Iw a It! ".txt"; 

tring[] sentence = read2.to tringO. pli t(" "); 

fI r(intj=O;j < entence.length ;j 

i f( ntence2.contains(sentence[j ])) 

c mmonTerl11 s = cOl11monTerl11 s + II II enten e[j]; 

retu rn commonTerm s; 

Iuc.:r • • un n' 

orithm 4.6 Common expansion term s selection for ·tati tical co-occur rence tec hn iq ue 



l m entri c te ting carri ed out t aluatc til' .. tati stl al '(.( un'n' t· hni II" 

P r ~ rmance. The stati sti ca l co-occurrence' perfl rman 'i rc nJ '<.1 In t " Ill '> ( f II': ,III , f' i ion 

and f-m a ure as shown on Table 4.2. 

Using statisticl.1 co-occurrence lII e lh od, -
Query I~ I' 

I 
I~ 

REL RET RETREL 

t-(Iot l'(": tr t .m· ' j 1U'Y. - --13 18 339 0.04 0.72 00 

>,' I'r, : ()m m' 25 26 303 0.082 1 - - 0, 1 ) 

->,'1" ,: >, .<':("', {)(J)(')' 23 69 486 0.04 0, n,O!! 
--

() . (.J;l, ('\?" >,'H'It,. 10 10 14 0.71 1.0 CUD 
-011 ' 1' (,': tr t ·(/)· ' j 1{) ~ 13 18 339 0.0 0.72 n.D7 
--0'(" nm'JO· t'lfl () 34 69 81 0.41 () n. IS 

·J, ;H~ . I1C,f'U 'f'} 99 69 415 0.23 0 n, lO 

."e; I , c:; ;Vj fl t.?J:r 129 140 683 0.19 0 - OJI 

()OJ· ~) "' I1t'1 >,t'I." 7 10 28 0.25 0.7 OJfi 

->,( 1) ;J '';' "" "l70m 219 326 258 0.84 0.67 0.75 

>, (1).<': 1,C,' 0'/ :" t'111{) 28 35 66 0.4 2 0.8 OSS 
-

1I .e,.)- ·"l1m· 46 69 123 0.37 O. 
-

Avg. 0.30 0.70 0.50 

-- -
Tab le 4.2 tatis tical co-occurrence' performance 

4.6. Bi-oram based query expansion 

Th bi -gram ba ed query expan ion, a the tati ti al urr 'n 'm 'til >d. u th ind nn 

urr nee inform ati on. But unlike th 

n id r th e term w hich appear j u t id b ide t th' qu r) t'rm. 

m h . thi In h 

ml • I 

d ar tcrrn I t u 3.' n r th I11pl in text " A B " v here A B an 



< r takcn a pan n term a rdin ,t thi~ te hn iqu', J h . II rl1 

I11cth d it nly c n idcr a quer tcrm und Its illlm' l i.lt 

I hi m th diu ed ~ r vari u thcr purpc,> mcnti 

r i-gram i impl ment d in thi rc car h \ ith ~ Ii 'htl 

tl qu r t rm imm diate pr d I' al 'o. h mit ... Impl 'll1cnt :uiufl , 

stat . th at a uC"y tcrm iml11 diate pn.:d \ c ... r und w . . . II .111 I 

'J hi ' m lh d i again l ightly imi lar v ith a tutisti ,tli 

van 

ill'r 'nl rr 111 tal i ti al c -

I 'rm' r r lh wh Ie qu ry. The ja a \ ritt'll ' )d' f( I th ' hi . ' 1.1111 I I • I 

cn in al rithm 4.7. 

~ r inll Q. t<qucryTerm .Iength· t -I) 

i f' !qu ' I' Term llj.cq ual ( fir t L1er T'rl11) 

I,;;xpand in Term - e I andingTerm 

fi nal · , pandingTerm = "". , 

". 

tring temp · pandin T I'm = getExpan i nTerlll quer) J crm Itl. c 

tringlJ ' xpand in T I'm Arra = tcml ; XI andingTerrn . Ill " "): 

G r int j - . j < I I andingTerm AlTa .Icngth ;j 

d ub lc pI' abi lit = getProbabilit (expandingTerm rra I J, t 'mp' 

i~ pr babi lit > .0) 

i~ . fin al · pandingTerm ontain expandingl errn Mra)U1 ) 

final pandingT I'm = final xpandingTcrm ' "pan inlZ T 'rlll \ r 

II II . 

tring rd 

c\j1and in 1'111 = , pand i ngT rill 

r 'turn c, pandi ngT rm : 

. I' 'no Ih hi-nnlm m Ih I Ex panding term e eel IOns u. I .. .. 

OJ 



'I hi 

ea h quI' t 1'111 n the 

panding t rl11 rdered in d endinl 

n id rin g the PI' babi l ity f findin l an , pandil11 term pr ' Cdlll • (I 

I'm al11 ng d u I11cnt fr 111 th rele ane cdba k 1 I. 

Til pan i n t nn ~ und arc final! r lani/C I and put in III the Idill : 1 

r r rmu lat d query. F r example if a qucr i ' gi ' 11 a ... " AO .. III I if "(11 ,(/ (I "," /'1 ,/) ,h " 

and "e I ,e2 e " ar th xpan i n term ' ~ r A IJ un I . I '!'I r ' 11\ '1\ •• 1111 if 111, I 'fill'/ 'III I i 

' I ' /1 a A OR 8) OR (A AND C) OR (A AND ), Ih'!'fc llllUI ,I\ '1 /11 '1\ 1011\ IiI.:' II 01 (I 

Q R B b I b2 b ) OR (A a l a2 a AND 

ja a written de t generate the final r ,formulatcd rliCI , illtl' ",,1' 1 "ilh Ih . I -fill' I 011' i 

l iven in !\ Ig rithm 4.8. 

lr inglj paraLi n l = expan ionTerm . pi it(" 

in t n IT nn To elect = 20/ eparati n 1. length 

~ r(int i=O' i< eparat ionl .length · i ){ 

finalExpan i nTenn = "" ; 

tring(J eparati n2 = eparati on l liJ . plit "--- " : 

in! pa l'a ti n2[ I ].content qual (" ") { 

"); 

I ' , 

tring[] terl11 To electFrOI11 = eparati n2[ I J. pl ilC" " : 

~ r int j =O' j <n OITerl11 To elect; j { 

fina l pan i nTenn = final xpan ionT rm tcrm T clc tl' r m 'J .. " 
tring[] fin al ~ x pan ionTerm A rra = final pan i nTcrm . rllt .... : 

t m pRe ~ nnul atedQuer tempR ~ rmul at d lI'r .r' la '!ifnI!' 

fi nal ~ pan i nT rrn ) . 

I' turn t I11pR fonnulatedQuer 

an f n1<.:n11 

~\I o rithm 4.8 Reformu lation of expanded quer. u"in l! the I i-I!nt lllllld hod 

rr • (I ]. 



sl J11 nlri t ' ling i arri d lI1 lI ft 'r 1111' 'f.tllll' "ilh I fill , • 

' ram m Ih d" p ' r~ rman '. 'I h \ bi - 'ram III 'lh ld, J 'rllIllllII elf 

J r \ ' isi 11 and f- 111 '< lIr fl sh wn (n 1 uh l ' 4. 

"11'1'(:: (I(. .(II. ' } 'If)I'I, 

>, ' 1'(/ : (\( 11(1) ' 

I >,'\"/: Id',' r:~l flm(Jl' 

I'I .('I ,),I,\?" /1 ·H .... 1· 

" '(/ , (J clnf) · Mifl 

'I,:l'\~, 'lC,(JU 'd 

ab l ' 4 . m ' performance u ing bi-!!ntl1l method 

I '"Ii: III i: ' alii IIIl IIlIId 

. 7. Bi-gram Thesaurus based qu ry pan 'ion 

1 hi Ie hniqu 

r 'I' an ' 

b' au C It 

n lh i- 'ram m 'lh d. 

il lit mali cl JI 

ind term and an;)I)I' 

, an i n term . anda \ th 111 in a 'I JrJ th 

u 



appear t b imilar with the bi - ' ram ba 'd e>.parhi 11 r11Clh J I Ih U 

r th final r ft rrnulated qu r '. 

In a i- gr m th auru th re i n need f' s'ar hrn' "ilh the r" lin" 

ft dba k rath r it ju t retri c them fr III a PI' '-built thc 1111 J • 

f r r rmu latin g a qucry ba cd n a bi - 'ram thc aurus IS sh )\\ 11 ,I ~ Illllm, 

(' r int i= . i<qucryTerll1 .Iength · i ff ) 

(ring fi le g to (d cDirqucr Term Iii ; 

if !fi l . qua l "null")) 

hl ' lnpu t tl' am finn = n w ilclnput trea rn n '\\ I· il ' iii' . 

Input tl' amR ad J'I' add = n v Input lreamRcodcr linn , "ulf W' . 

I' rdd = new l3uffel'edR ead 'r(reudd ; 

tring lin I ' 

(ringBufTer bl = new tl'ingBuffcrO; 

\ hile ( lin I = rdd .readLine()) !- nUll ) 

b I .append lin I ); 

Iring en ten e I = b I .to (ringO' 

i ft! enten I . ontent ~ qu a l ( "null") && ! cnlence I . 

lringlj t mp 1 = entence l. plit("---"); 

tem. ut. pri Ilt( queryTenn [i]) ; 

lring[] 1 Il1p2 = temp I [I). plit(" ") ; 

ifel mp2.1 ngtb >= noOfferm 

ft r(imj= . j <no fferm . j + 

e, pan i n erll1 = e pan i nTerm 

cl 

ft r il1lj -= ; j <t Il1p2.1 nglb' j 

temp-UJ " It , 

t mp-UJ "": 

ntcntrqual U_ •• H 

nn Iii .... 

rcturn r:.~::~~ _________________________ _ 



\1 lorithlll 4.{ Oi-gralll thc'Iallrll !' .. ,cd 'IIlCr) np:all 11111 

111 \\ n n Ig rithm 4. 

qllCI "' th rnann ' r til lir., t I' 'fill ' 111 'Ilt 

,ef( rll1ulal ILl ' r is I ·eli, • Ie 

I • ... till ' i ... arr i ' lit an 'r illtl.! ".11 ill , \\ Ith t ''''1 I "\h i '11111' 

III ·thod ... I' rf' rl11nn ", I h' hi · 'WI)) th ":IIIIU III ,tilt 

I' till . pl' ' i'li n ti n ('· m '<l~ Llr' U'l ... 11 }\\fl (11 1.11 k I I. 

Qll cr , 

""'1'(:: tI(' · (I) ··) ·',) I'l, 

>,'1",: I'l rll(lJ · 

>, ' I' (, : ~, Y: r: ~I I'l (11m· 

1'l.('I.),t.\:I " ~1 ·H'I1 . 

uII'I'(:: ()(' ·(/}-" i ·,n'l, 

'I ', :" n(lrm· finn 

'J,;J · I ~ . '1c.r \J 'd 

.,,(; >,e; • .,. .} 1'l(,·9JT 

1"1[1) . 1/"' fln ~In'" 

II I,.) . "'flm. 

I~ EL 

I nil e 4A : I 111'1 P rf n"ancc u'Iin,:! the hi -J! r:aOl th l' ;llIrll 

I~ I' 



4.0. T ling 

I ( r t ' . ting. s t 111 ri nt d appr 1I h htl, I . '/1 Illillm I. I 11 n 

d lim 'nts <l I ' I' th rc 'ar h 

us 'as . (l 

' ( IpU S. I' il' t ' mp i l ' I p ' r f rl11UI1 " I r '.,1: 11 (:I t 1011 01 th' I r I 

. d t ' 'hni lU 'S is ~ ' I , ·t 'cL 

n, r all and /' -lm:o'Jur' r ', uil , 01 th ' 11111 1 

\\ ilh lh' ri g inal 'In I r 'fi n 'd qu 'I' I 'rf JJl1UI1 · ·s 011 I Ihl' I. . 

A 'ra , . 

Rl!call Pr' 1''101l 

ri ginal qu 'I' 0.83 0.31) 

0.36 0.71 

luti li al 0.30 0.70 

0.37 0.72 

0.34 0.71 

0.54 
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0.55 

0.52 
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4 .. Di. 1I ~ i o n 

In this res ·tl i Il , til . PI' 

tel tin I ( li t in "hat "111 I 

{IjUSU~' 

III . rail 1111 I tI IU ' I 

do urn 'Il l • 'rU ." it b (Ill ' ., lilll lilt 

InmOIl ' I tll1dil1 ' t I illS. 

qu I t ' 111 .... I his in tUl n 

Cl\ ' I onl' Ill ' I I hi 'Ill 

1I' II'lion for llIs" s 'I I 

\\ '''k, if til ' Ie 'um I1t 

ahl ' t) fill I u l i I 'I ii' d 

I h' I11UjOI hall ' 11 " f'1 thl 'l I ' ., 'tli II II ' 

lh' () I pus is small ill Si/' , 111" Siluilioll 111 1 

Ih' fllst r ia '. f)' (.IU ,! ' tho 011'111 ," 111'(, 
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m u qu ry term guide an IR tcm t \\ 3rd 

th qucry in a mcaning a u r intcndcd , 1 hi .., i .., a I .111 

ache have bccn int r du ed its a . lutlt n U. II .lIill 

PI' P ed mcth d intcnd t find 111m 

I n I'd I' I av id th i problem thcr cxpcrimcnt ha\ ' b' 'n lOll' , 1 h 'II II 

d um nt hav ing all th e meaning a u Cr intcnded , bu t a the ... am ' I Ill! , i l Illi .111 Icm 'I II I II 
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m ti m term u ~ed fI r I; pandin qller I'rm 
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APPEN DI ES 

Appendix J: R elevance judgment used 

G 
' , ' (j ~, (j ')") },noY: ~,Ij 
{, t · flJ:r "'/olo lin 1'1 

Doc· l Chronl-C-le-S- O-l -. t-xt-4-n:':o':::n"":""re":l:"'e-v-a n- t-4-
n
-
o
!..n!......!

re
C!!!leva nt 

Doc- lChron~lc~l :.:s~O~2~.t~x~t ~..:n~o..:n..:r~e~l e:...v~a..:n~t 4-:...no~nr 

Ooc l Chronlcl 03.txt non re levant non r 

Doc-· lChronlcl 04.tx t non relevant 

Doc··lChronlcies OS.txt non re leva nt 

Ooc 

Doc 

06 . ~xt non releva nt non r 

07. txt non relevan t non r 

Doc OS. txt non relevant 

Ooc .. IChronlcl 09.txt non relevant 

Ooc .. I Chronlcles l O.txt non relevant 

00c .. 1Chronicl s ll.txt non relevant 

Ooc .. IChronlcl l 2. txt non relevant 

Ooc .. IChronlcles_13.txt non relevant 

Ooc" lChronicles l 4.txt non relevant 

Ooc .. lChronlcles lS.txt non relevant 

>,'1'1,: 
M :C'I 
1'1(/\01' 

Doc" lChronlcles l6 .~tx~t-+~n~o~n...!:r!e~l e~v~a n~t~~~~~~i-!~.l.:!!!!~+~.!..!.:;;::::=~t,,;,;::::,:,,:,,;,;;:;,;,:::,:,:,:,+~;,;,:,;,:,:,~~r=~:':=~=j 

Doc" lChronlcles l 7.txt non relevant non relevan t 

Doc .. 1Chronlcles lS.txt non relevan t non relevant 

Doc"lChronicies 19.txt non relevant non relevan t 

DOC" lChronicles 20.txt non relevant non relevant 

DOC .. IChronicles_21.txt non relevant Relevant 

DOC .. IChronicles 22. txt non re levant non relevant 

DOC .. IChronlcles_23. txt non relevan t non relevan t 

Doc"lChronicles_24.txt non relevant non relevant 

Doc·· lChronicles_2S.txt non relevan t non relevant 

DOC" lChronicles_26 txt non relevant non relevant 

OOC"lChronicles 27.txt non releva nt non relevant 

Ooc" lChronicles 2S.txt non relevan t non re levant 

OOC··lChronicles_29. txt Relevant non relevant 

non relevant non relevant 





00c--1Samuel_24. txt non rei eva nt non relevant 

00c--1Samuel 2S. txt non releva nt non relevant 

00c--1Samuel_26. tx t non relevant non rei vant 

00c--1Samuel 27.txt non relevant non rei vant 

00c--1Samuel 2B.tx t non releva nt non relevant 

00c--1Samuel 29. txt Re levant non relevant 

Ooc--1Sa mu 30. tx t non relevant non relevant 

00c--1Samu 1_31. txt non relevant non r levant non r 

Ooc--2Chronlcles OI.txt non relevant non relevant non r 

00c--2Chronlcles 02 .txt non relevant non rei 

00c--2Chronlcles_03 .txt non relevant non rei 

Ooc--2Chronlcles 04 .txt non relevant 

00c--2Chronlc les OS.txt non re leva nt non re i vant non f I 

Ooc-· 2Chronlc les 06.txt non re leva nt non relevant non r I v 

00c--2Chronlcl s 07.txt non releva nt 

00c--2Chronl cles_OB.txt non releva nt 

Doc--2Chronlcles_09. txt non relevant 

Doc .. 2Chronlcles_10. txt non relevant 

Doc--2Chronlcles_ll. txt non releva nt 

Ooc--2Chronicl s_12. txt non relevant non relevant 

Doc--2ChronicleS_13. tx t non relevant non relevant 

Ooc--2ChronicleS_14.txt Relevant non relevant 

Doc--2Chronicles_1S. t xt non rei eva nt non relevant 

Ooc--2Chronic les_16. t xt non releva nt non relevant 

OOc--2Chronicles_17.t xt non releva nt non relevant 

Ooc--2Chronicles_1B. t xt non relevant non relevant 

Ooc--2Chronicles_19. txt Re levant non relevant 

Doc--2Chronicles_2D .~xt Relevant non relevant 

Doc--2Chronicles_21. txt non relevant non relevant 

Ooc--2Chronicles_22 . t xt non relevant non relevant 

Doc--2Chronicles_23. txt non rei eva nt non releva nt 

Doc--2Chronic les_24.txt Relevant non releva nt 

Ooc--2Chronic les_2 S. txt Relevant non relevant 

Doc--2Chronic les_26. txt Relevant non relevant 

Doc--2Chronicles_2 7. txt Relevant non relevant 

DOC--2Chronicles_2B. txt Relevant non relevant 

Doc--2Chronlcles_29.txt Relevant non relevant 

DOC--2ChronicleS_30. 'xt non relevant non relevant 

Doc--2Chronlcles _31. txt Relevant 

DOC--2Chronicles_32.txt non relevant 



00c •• 2Chronicles 33 .txt non relevant 

Doc 2Chronicles 34.txt relevant 

00c •• 2Chronlcl s_3S.txt non relevant 

00c •• 2Chronlcl s 36.txt non relevant non r vant 

Doc 2Kln s Ol .txt non relevant non r 

Doc. 2Klngs 02 .txt non relevant non r 

Doc· 2Klngs .::0:::.3:.:,.t::.:xt:..-._+.;.n:,:o,;,.:n..:,r.:.e:,:le:.:,v:::.an:.:.t:.....r..:,n:,:0:.:.:,.n r 

Doc .2Klngs.",04 .txt non r levant non r I vant 

Doc. 2Klnes OS. txt non relevant non r I vant 

00c··2Kln~s .::0.:::.6.:,::tx::.:t __ -t-.:.:..::..:..:...:..:.:.:::.::.::.:..:..:..+.:..::::.:...:..:.:.::..: 

Doc 2Kings . .::0.:..7.:,::x::.:t __ -t-.:.:..::..:..:...:..:.:.:::.::.::.:..:..:..+.:..::::.:..:..::.:.::..:: 

00c··2Klngs OS:::.:. . .:::tx:.:..t __ ~.:::.:.:..:...::.:.:::..:..::.:::.:......j.-:.:'::':':" 

Doc ·2Klngs 09. xt 

Doc·· 2KI ngS:..:::l.:::.O':.:;t x::,:t,--_+ r:..::e::,:le:.;v..:::a:.:.n t:..-._-j-..:.:":::':':":"::'::::":"::':":":"..j 

00c··2Klngs l1.txt non relevant 

Doc··2Klngs l2.txt relevan t 

00c··2Kln S l3.txt non relevant 

00c··2Klngs ~l:.::4::.:.tc::.x~t __ -j-:.r.:.e:,:le:..:v.:::.a:.:,nt:"-'_-I non r 

Doc··2Kln lS.txt relevant 

Doc··2Kln l6.txt relevant 

Doc··2Kings_17.txt releva nt 

Doc··2Kin s lS. txt relevant non relevant 

00c··2 Ki ngs ~l:.::9::.:. t::.:,xt:"'-_-l-..:,n:.:.o:.:,n:...:r..:e::.:le:,:v..:::a.:.,:n.:..t + R.;.e:.;,le.:..v;,.;:.;.a nt 

Doc··2Kin s non relevant non relevant 

Doc··2Kings_22.txt 

DOc··2Kings 23. txt 

Doc··2Kings_24.txt 

Doc··2Kings 2S. txt 

Doc··2Samuel_0 l.txt 

Doc··2Samuel_02. xt 

Doc··2Samuel_03.txt 

Doc··2Samuel_04.txt 

Doc··2Samuel_OS. txt 

Doc··2Samuel_06.txt 

00c··2Samuel_07.txt 

non relevant non relevant 

re levant non relevant 

non relevant non relevant 

non relevant non releva nt 

non relevant non relevant 

non relevant non relevant 

non relevant non relevant 

non relevant Relevant 

non releva nt 

non releva nt 

non relevant 

non relevant 

DOc··2Samuel OS. txt non relevant 

00c··2Samuel_D9. txt non relevant 
.;..:;,;.:-+.:..:..:..:..:..:....;~'--i 

Doc··2Samuel 10. txt 

00c··2Samuel 11. 

non rei eva nt 

non releva nt 



Doc--Eccleslastes_l 2. txt non releva nt non releva nt non r I an 

Doc--Esther OUxt non relevant non relevant non r I v nt 

Doc--Esther 02.txt non relevant non relevant non r I v nt 

Doc--Esther 03 .txt non relevant non relevant non r I an t 

Doc--Esther 04.txt non relevant relevant non r I van t 

Doc--Esth r OS. t xt non relevant non relevant non r I vant 

Doc--Esther 06.txt non relevant non relevant non r I v nt 

Doc--Es th r_07 .tx t non releva nt non relevant non r v nt 

Doc--Es her OB.t xt relevant non relevant 

Doc-- Esth r 09 .txt non releva nt non releva nt non r I v, nt 

Doc--Esther _lO.txt non relevant non relevant non r I v nt 

Doc--Exodusl. txt non relevant non relevant non r I van t 

Doc--ExoduslO.tx t non relevant non relevant non r I v nt 

Doc--ExoduSll.txt non relevant non r I v nt 

Doc-- ~xodusl2 . txt non relevant 

Doc--Exodus13.txt non releva nt 

Doc--Exodusl4 . t xt non relevant non relevant 

Doc--ExoduslS.txt non relevant non relevant 

Doc--ExoduSl6. txt non relevant non relevant 

Doc--Exodusl7. txt non relevant non relevant 

Doc--ExoduslB. txt non releva nt non relevant 

Doc--Exodusl9. txt non relevant non relevant 

Doc--Exodus2. txt non releva nt non relevant 

Doc--Exodus20.txt non releva nt non relevant 

Doc--Exodus2l. txt non releva nt non relevant 

Doc--Exodus22. txt non relevant non relevant 

Doc--Exodus23. txt non relevant non releva nt 

Doc--Exodus24. txt non relevant non relevant 

Doc--Exodus2S.txt non relevant non relevant 

Doc--Exodus26. txt non releva nt non relevant 

Doc--Exodus27. t xt non relevant non releva nt 

non re levant non relevan t 

non relevant non relevant 

Doc--Exodus3. txt non relevant non relevan t 

Doc--Exodus30. txt non re levant non relevant 

Doc--E odus3l. txt non releva nt 

Doc--Exodus32.txt non relevant 

Doc--E odus33.txt non relevan t 

non relevan t 

non relevant non releva nt 

" 





Doc--Ezekiel_30. txt non relevant non relevant non r I vant 

Doc--EzekleU 1. tx t non relevant non relevant non r I va n 

Doc--Ezeklel_32. txt non releva nt non relevant non r I vant 

Doc--Ezekiel 33. txt relevant non relevant 

Doc--Ezekiel 34.txt non relevant non relevant 

Doc--Ezekie,-3S. t xt non releva nt non relevant 

Doc--Ezekiel. 36. txt non releva nt non relevant 

Doc--Ezeklel_3 7. txt non relevant non relevant non r v nt 

Doc--Ezekiel 38. tx t non relevant non relevant non r I v nt 

Doc--EzekleU9.txt non relevant non relevant non relevant 

non relevant non relevant non r I v nt 

non releva nt non relevant non relevant 

Doc--Ez kl 1_ 42.txt non releva nt non relevant non r v nt 

Doc--Ezekiel 43.t xt non relevant non relevant 

Doc--Ezeklel_ 44 .txt non releva nt non relevant 

Doc--Ezekiel_ 4S.txt non relevant non relevant 

Doc--Ezeklel_ 46.tx t non relevant non relevant 

Doc--Ez kiel_ 47. t xt non relevant non relevant non r levant 

Doc--Ezekiel_ 48. t xt non relevant non relevant non r levant 

Doc--Ezra_Ol.txt non relevant non relevant non releva nt 

Doc--Ezra_02.txt non relevant non relevant non relevant 

Doc--Ezra_03.txt non releva nt non relevant non relevant 

Doc--Ezra_04.txt non releva nt non relevant non relevant 

Doe--Ezra OS .txt non relevant non relevant non relevant 

Doc--Ezra_06.txt non relevant non relevant non relevant 

Doc--Ezra_07.t xt non relevant non relevant non relevant 

Doc--Ezra_08.txt relevant non relevant non relevant 

Doc--Ezra_09.t xt non relevant non releva nt non relevant 

DOc--Ezra_l O.t xt non relevan t non relevant non releva nt 

Doc--Genesis1. t xt non relevant non relevant non relevant 

Doc--Genesis lO.txt non relevant non relevant non relevant 

Doc--Genesisll.txt non relevant non relevant 

Doc--Genesis12.txt non relevant non relevant 

Doc--Genesis13.txt non releva nt non rei eva nt 

Doc--Genesis14.t xt non relevant non relevant 

Doc--GenesislS.txt non relevant non relevant 

Doc--GenesiS16.t xt non relevant non relevant 

Doc--Genesis17.txt non relevant non relevant 

Doc--GeneSis18.t xt relevant non relevant 

Doc--Ger,esis19. t xt non re levant non relevant 



Doc--Genesis2.t xt non relevant non relevant non relevant non relevant non rei nt non rei eVan! non te:!!'"nl 

Doc--Genesis20.t xt relevant non relevant non relevant non relevant relevant non rele·"nt non 11t.'Wi.nt 

Doc--Genesis21 .txt non releva nt non relevant non relevant non relevant rei Oant non relev.nt non tdtr;lnt -
Doc--Genesis22 .txt non relevant non relevant non relevant non relevant r I v nt non rtle-"nt non fele-.ant 

Doc--Genesis23.txt non relevant non relevant non relevant relevant r I ant non tC:II'"nt non lele-;ant 

Doc--Genesis24.t xt relevant non relevant non relevant relevant relevant non r I ,nt non tdc·,.nt -
Doc--Genesis25.txt non relevant non relevant non relevant non relevant relevant t-non I I '.!l:.- non ttler"nt 

Doc--Genesis26.txt non relevant non relevant relevant non relevant r I vant non .relev,nt non t,!lflV,llt -
Doc--Genesis27.t xt non relevant non rei eva nt non relevant relevant r I vant non I clevant non f I!i,tll,nt -
Doc--Genesis28.t xt non relevant non relevant non releva nt non relevant relev nt non fclev~nt non tHilN.nt -
Doc--Genesis29.t xt non relevant non relevant non relevant non relevant r I vant non.!:.clc~~ non ft:kv.n l 

Doc--Genesis3.txt non relevant non relevant non relevant non relevant non r I v n non rclevant_ ".!!2!!,!!:!rY n 

Doc--Genesis30.txt non relevant non relevant non relevant non relevant r I v nt non .!.clc"d.!!!. I~' n 

Doc--Genesis3l.txt non relevant non relevant non relevant non relevant non r I v nt relCvdnt rl 'h'v,nt 

Doc--Genesis32.txt non relevant non relevant non relevant relevant relevant 110n l elev.nt non rlth'v,/Ot 

Doc--Genesis33.txt non relevant non relevant non relevant relevant non relev nt non relevant I non trlcy,nl 

Doc--Genesis34.txt non relevant non releva nt non re levant non relevant ~t - non relevanl non rclf1v.nt 

Doc--G en esi s35. txt non relevant non relevant non relevant non relevant r I van I~r Icvant non I I n 
~ 

Doc--Genesis36.txt non relevant non relevant non relevant non relevant r I v n - non relevant non~I~_nt 

Doc--Genesis37.txt non relevant relevant non relevant non relevant releva nt relevant non n,;ll:v.nl 

Doc--Genesis38.t xt non relevant non relevant non relevant non relevant releva nt non rclev.nt non 1\;IOII,)nt 

Doc--Genesis39 .txt non rei eva nt non relevant non relevant relevant non relevdnt non rclell,nt non rlllOlljnl 

Doc--Genesis4 .txt non relevant non relevant relevant non relevant relevan non relcyanJ.. non rcic!vjnl 

Doc--Genesis40.t xt non relevant non relevant non relevant relevant relevant non relcllant non rllievant 

Doc--Genesis41.txt non relevant non relevant non relevant non relevant non relevdnt non relcvdnt non relevant 

Doc--Genesis42.t xt non releva nt non relevant non relevant relevant relevant non relevant non rclev.nt 

Doc--Genesi s4 3. t xt non relevant relevant non relevant non relev.nt non relevant 

non relevant non relevant 

Doc--Genesis44.txt non relevant relevant non relevant non relc,,!"t non relevant 

non releva nt non relevant 

Doc--Genesis45.t xt non relevant relevant non relevant non rc:cvant non rclcv.nt 

non relevant non relevant 

Doc--Genesis46.txt non relevant non relevant non1elevant non relev'nt non rclcv.r.t 

non re levant non relevant 
I non Irele-oIan! non releva/lt 

Doc--Genesis47.t xt non relevant relevant relevant 
non relevant non releva nt 

non rele'/,ln! non relevar.l 

Doc--Genesis48.t xt 
non relevant non rele anI 

non relevant non relevant non releva nt 

Doc--Genesis49.txt 
non relevant non relevant nonre~.nt non relevar.1 

non relevant non relevant non relevant 
non 'fC!evar.l. 

non relevant non relevant non ,rele-,.n l 

Doc--Genesis5. t xt non relevant non relevant non relevant 
non n~!eva r.l 

non relevant relevant non relevanl 

Doc--Genesis5D.txt non relevant non relevant non relevant 

non relevant non relevanl non relevant. non rclclvanl 

~oC--Genesis6.txt non re leva nt non relevant non relevant 

non relevant non reie"~ nt non 'reJe-:anl nonrclc\'a nl 

,20c--Genesis7. t xt non relevant non relevant non relevant 
non re!e-:anl non tc1C\',nl 

Doc--Genesis8. t xt non re levant non relevant non rcle-·'Int 

non relevant non relevant 
non rele-.anl non rclev"ltl nonrc'~a:tl 

Doc--Genesis9.txt non relevant non relevant 
non rei eva nt non relevant 

non rele-.-anl non rC!~')tll non rele'nr..l 

,,£,oc--Habakkuk D1.txt 
non relevant non relevant 

non relevant non relevant 



Dec--Habakkuk 02.t xt relevant non releva nt non relevant non releva nt non relevant non relevant non ,de-Jalll 
t-

Dec--Habakkuk 03.t xt non relevant non relevant non relevant non relevant non relevant int non 11! 1~JJ l\ t non r I 

Dec--Haggai 01.txt non relevant non relevant non relevant non relevant relevant non r I i~ non,otI~\I" " t 

Dec--Haggai 02.t xt non rei eva nt non relevant non relevant non releva nt non relevant non r !Iell!~ non 1r,('1";.nt 

Dec--Hosea 01.txt non releva nt non relevant non relevant non relevant non relevant non relevant non ,,.!r.,,.nt 

Dec--Hosea 02.t xt non releva nt non relevant non rei eva nt non relevant non relevant non relevant non 1,.1t,Ii.nt 

Dec--Hosea 03.txt non relevant non relevant non relevant non relevant relevant non relevant non ,d"v,nt 

Dec--Hosea 04.txt non relevant non relevant non relevant non relevant relevant non ' clevant non ,dtv;jnt 
.. 

Dec--Hosea OS.t xt non releva nt non releva nt non relevant non re levant non relevant non, I- nt non ,dcli'nt 

Dec--Hosea D6.txt non releva nt non releva nt non relevant non relevant non relevant non r I v n non If~lt\i.nt 

Dec--Hosea 07.t xt non releva nt non relevant non rei eva nt non relevant non relevant non ( I -~ non ,,-leV.nt 

Dec--Hosea os. txt non relevant non relevant non releva nt non relevant non relev nt nonl l~ non Ickvotnt 

Dec--Hosea 09.txt non relevant non relevant non relevant non relevant relevant nonrl~ non ,cl!;t...nt 

Dec--Hosea 1O.txt non releva nt non releva nt non relevant non relevant non relevant non I -I- ..!!L. non Idcv,nl 

Dec--Hosea 11.txt non releva nt non releva nt non relevant non relevant non relevant nonr I va~ non If-lrvOJnt 

Dec--Hosea 12.txt non releva nt non relevant non relevant relevant non relevant non I I v~nt non ,cltv,nt 

Dec--Hosea 13.txt non releva nt non releva nt non relevant non relevant non relevant ~I~ non rrll-v .. nt 

Dec--Hosea 14.txt relevant non relevant non relevant non relevant non rei vant nonrl_~ non rclcv~nt_ 

Dec--Isa iah 01.txt non relevant non relevant non relevant relevant non relevant ~Ivdnt non relevdnt 

Doc--Isa iah 02.t xt non relevant non relevant non releva nt non releva nt non'relevant non rf:!h!valll. non relev.nt 

Dec--Isaiah 03.txt non releva nt non relevant non relevant non relevant relevant non relevant non re!rovant 

Dec·-lsaiah_D4.txt ... non releva nt non relevant non relevant non releva nt non relevant non rclevant non relev~n t 

Dec--Isaiah OS. txt non releva nt non relevant non releva nt non relevant relevant non relevant non releva " t 

Dec--Isa iah 06.txt non releva nt non relevant non relevant non releva nt non relevant non relevant non relevant 

Dec--I saiah 07.t xt non releva nt non relevant non relevant non relevant non relevant non relevant non relev.nt 

Dec--Isaiah os. t xt non relevant non relevant non relevant non relevant non relevant non relevant 
non releva nt 

Doc·-Isaiah 09.t xt non rei eva nt non relevant non re levant non relevant non relevant non relev.nt 
non releva nt 

Doc--Isaiah non relevant non relevant non relevant non relevalll non 1'~lcv. nt 
I D.t xt non relevant non releva nt 

Doc--Isaiah non relevant non relevant non relevant non relcv.n t 

11.txt relevant non rei eva nt non relevant 

Doc--Isaiah non relevant non relevant non relevant non relevan-

12.t xt non releva nt non rei eva nt non relevant 

Doc--Isaiah non re levant relevant non reievant non ,cle". n!. 

13.txt non releva nt non rei eva nt non relevant 
non rcle-~a n t 

non relevant non relevant non relellant 
DOC--Isaiah 14.txt non releva nt non releva nt non relevant non ,ele-.aM 

non relevant non relevant non rele;iant 
~Oc·- I s ai a h l S.txt non rei eva nt relevant non relevant 

non relevanl 
non relevant relevant non relNant 

~OC--Isaiah 16.txt non relevant non relevant non relevant non relevant 
non relevant non relevant non rele\i.anl 

~oC-- l saia h 17.txt non relevant non relevant non relevant 
non rcle." nt non r clC\'.ant 

..Q0C--Isaiah 
.. non relevant non relevant relevant 

I S. txt non releva nt non relevant 
non relevant non reJe-.. ~nt non re:e-:anl 

JlOc--lsaiah 19.txt non releva nt non relevant non relevant relevant 
non rel!!"'.nl 

non relevant non rcJc--·-anl 

Doc--Isaiah 20.txt non relevant relevant non relevant non relevant 
non tel!!"'. nl 

non relevant non rcler.'anl 

~C--Isaiah non relevant non relevant 
2l.txt non releva nt non relevant 

non relevant nonIC~!\1 non re!ev"t'lr.l 

Doc--Isaiah 
non relevant 

22.txt non releva nt relevant non re levant 





DOC··IS3 I h 63. t non r I v nt 

Doc··lsal h 64. xt non r v nt 

Doc-Is I h 6s.t t non r I v nt 

Doc Isal h 66 txt non r van! 

Doc r ml h 01.txt non r v nt 

Doc J r ml h 02.txt non r v nt 

Doc r mlah 03 .txt non r v nt non r 

Doc r ml h Oil .txt 

Doc r ml h 05. txt nl 

Doc .J r ml h 06 .txt 

Doc r ml h Ol .txt 

Doc r mlah OS .txt 

Doc r ml h 0 .tx 

Doc r ml h 10.txt nt 

Doc ml h lUxt 

Doc r ml h l2 .txt non r van! 

Doc r mla h 13. txt non r v nl 

Doc ·J'r mlah 11l .txI non r vant 

Doc r ml non r I v nt 

Doc r ml h 16.txt 

Doc Jer miah 17.lxt 

Doc··J r mlah lS.txt 

Doc··J mlah 19. txt 

Doc .J r mlah 

Doc··J r mlah 

Doc··J r miah 

Doc··J r mlah 



Doc-·J r ml h 37. 

h 38. 

h 39 . 

h 1I 0 lXl 

Doc- J r ml h 11 1 .1 

ml h 11 2. I 

ml h il 3.IXI 

r ml h I\il . I 

r ml h 1\ 5.1 

ml h 1\ 6. x 

ml h 1\ t . x 

ml h 1\ 8. x 

ml h 1\ . xl 

Doc· J r ml h 

Doc· J r ml h 

Doc r mld h 

Doc Job 01 

Doc ·Job 02. 

Job 03. 

Job Oil 

Doc··Job 

Doc-·Job 

Doc-Job 

Doc-Job 

Doc--Job 

Doc--Job 

O. Xl 

J.lx 

2. I 

non r I v nl 

non r I v nl 

non r v n 

non r I v nl 

non r I v nl 

non r , v nl 

non r I v nl 

non r I v nl 

non, I v nl 

non r I v nl 

non r I v 

non r 

non, I v 

non r I v 

non r I v 



Doc- Job 15 

Doc· Job 26 

Doc Job 4. 

Doc Job 

Doc··Job l x 

Doc- Job I l 

Doc··Job 

Ooc··JOb 

Doc Job 40 

Doc Job 41 

l 



Doc--Joshua lG. txt non relevan t non r v nt 

Doc· ·Joshua l7.txt non relevant non r van t 

Doc· ·Joshua l B. xt non relevant non rei v nt 

Doc--Joshu 19. txt non relevant non r I v nt 

Doc--Joshua 20.lx t non releva nt non r van t 

Doc -Joshua 2l. txt non relevant non r I v nt 

Doc ·Joshu 
ft 

22.txt non r I v nt 

Doc Joshua 23. tx t non releva nt non r I v 

Doc Joshu non r I v 

Doc--Judg non r I v nt 

Doc· Judg non r I v 

Doc ·Judg 03. txt non relevant non r I v nt 

Doc··Judg s 04.txt non r levant non r v nt 

Doc··Judg OS.tx t non releva nt non r 

Doc Ju~06. tx t non r levant non r v nt 

Doc--Judges_07.txt non releva nt non r vant 

Doc -Jud s OB. txt 

Doc--Judges_09.txt 

Doc--Jud es l O.txt non relevant 

Doc--Judges ll.t xt non relevant 

Doe--Judges l2. txt non re levant 

Doc--Judges 13.txt non relevant 

Doc--Judges_14.txt non relevant 

Doc--Judges_1S. tx t non relevant non releva nt 

Doc--Judges lG.txt non relevant non relevant 

Doc--Judges_17.tx t non releva nt non relevant 

Doc--Judges l B. txt relevant non relevant 

Doc--Jud eS_19.txt non releva nt non relevant 

DOc--Judges_20.txt non relevant non relevant 

Doc--Judges_2l.txt non relevant non relevant 

Doc--

Lamentations Ol.txt non releva nt 
Doc--

Lamentations 02. txt non releva nt 
Doc--

Lamen at lons 03.txt non releva nt 
Doc--

Lamen at lons 04.txt non relevan t 
Doc--

non releva nt 

non relevant 

non releva nt 

non relevant 



Doc--Levi ticus12 . t xt non re i eva nt non relevant non relevant non releva nt re lt va,,1 non ,dc.', nl nonle)t" •• m 
Doc--Leviticus13. t xt non releva nt non relevant non relevant non releva nl non rr.ie"'lnl non rclc:-~. n l non relev. n, 

Doc--Leviticus14.t xt non re levant non relevant non relevant non r I vanl non 1I:ln,',1l1 non rete'il nl non IclUVanl -
Doc--LeviticusiS.t xt non relevant non re levant non relevant non r I vanl non tt:I" .,nl non 1I;:!e-.-. nl non relUVl nl 

Doc--Leviticus16. t xt non relevant non releva nt non relevant non relevanl ,elevanl non 1 ~!rr".r\ 1 non tdevanl 

Doc--Levit icus17.t xt non relevant non relevant non relevant non r I van,- non ' cl!!-,.nl non ,de-i.nl non r elcv. nl 

Doc--LeviticusiB. t xt non relevant non re levant non relevant non r I v nt rclc ",nl non rdevlln\ non relevA 

Doc--Levit icus19.t xt non relevant non relevant non relevant non r I van t non ~ell.' ,,-.n l I " !If,ili,, \ non~N~IH 

Doc--Leviticus2. t xt non relevant non relevant non relevant non r I v nl non If":" .n\ non Ill i lJ"~I\\ ~Oon !~Iv~. n \ 

Doc--Levit icus20. t xt non re levant non re levant non relevant non rei vanl rell'Vdnl l1j)n ! r,1"'"UI \ nOn I d \'IViI II \ 

Doc--Leviti cus2i. txt non relevant non re levant non relevant non r I vant non 'rl-":v~nt non ,dell."\ 'r:IUVlnl 

Doc--Levi ti cus2 2. t xt non re leva nt non relevant non relevan t non r I v nt (ell'lI.,nl notl ,r,:CII.JlII non relelvanl 

Doc--Leviticus23.t xt non relevant non re levant non relevant non ( I vdnt r -I 'v"n l non ,,: Ie~-'.1 I=~_n r II 

Doc--Levi ti cus24. t xt non relevant non relevant non relevant non r I vdnt non rc":v4nl nOll HII'1\1.01 nOn rdUVil!l_ 

Doc--Leviticus2S. t xt non relevant non relevant non relevant non r I vant rclcvJnl non rr.1cv.M non rduvanl 

Doc--Leviticus26. t xt non re leva nt non re levant relevant non rei vant rclcvdnl non rr, leV.HII non rdevllnl 

Doc--Leviticus27. txt non rei eva nt non relevant non relevan t non r I vant non rclcv.101 non rdev_I"!. JlOJI rdeva_~ 

Doc--Levi ticus3. t xt non re levant non relevant non relevant non r I vant non rclcvdnt non rel" v,nl non r 
~ 

Doc--Leviticus4.t xt non relevant non relevant non relevant non r levant non rclcv.,,1 non rci .·v." I rr: levan! 

Doc--LeviticusS.txt non re levant non relevant non relevant non relevant non rclcv.nt non rcll.!vlr.1 non relev' nl 

Doc--Levit icus6.t xt non re levant non relevant non relevant non relevant non relevant nOn rd~1,I,1-"1 rr, ' I1vanl 

Doc--Leviticus7.txt non re levant non relevant non relevant non relevant non rclcv.nt nOn rc1!:v.nl r,,';,vanl 

Doc--LeviticusB. t xt non relevant non relevant non relevant non r levdnt relevant non~le~~ I~t~ 

Doc--Leviti cus9. t xt non re levant non relevant non relevant non relevant non/ clcv.nt nOn rclev.nt ,non ',elevanl 

Doc--Ma lachi Oi .t xt non re levant non relevant non relevant relevant non rclell.nt non rclevant ,oon 'r!..leva 1\1 

Doc--Malachi 02 .t xt- re levant non relevant non relevant non relevant non rclevjnt nOn relevant non 'fI!lcva t\I 

Doc--Malachi non re levant non relevant non releva nt relcv"nt non relevant non retevanl 
03.txt non releva nt 

Doc--Malachi non relevant non relevant non relevan non r n' ~n' 
04.txt non relevant -~ 

Doc-- Micah OLtxt non releva nt non relevant i relev.n! non relevant non rt lcvam 
non relevant non re levant 

Doc--Micah non relevant non relevant non relev.nt non releva nt nonre~at\l 

02.t xt relevant non re levant 

Doc--Micah non relevant non releva nt I non I c!e-.:a nt non re!evanl non rr-cvanl 
03.txt relevant non relevant 

Doc--Micah non relevant relevant I non rele-.lInt non rclevanl nonfc'~an' 

04.txt non re levant non relevant 

Doc--Micah non relevant non rele ant non relc,,'anl non rclcvan; 'non rdcvan~ 

OS. t xt non re levant non relevant 
rclC"'ant 

non relevant nOn r cle-.'a!\1 non I clC\"'anl 
Doc--Micah 06.txt non relevant non relevant non relevant 

non releva~ I rele-.-an.t non rclcvalU non rc'.c-.an1 

Doc--Micah 07. txt relevant non relevant non relevant 

non re:eva nt -, non rclc;-anl 
non rck'i'a nt non ~al'll 

Doc--Nahum Oi. t xt non relevant non relevant non relevant 

non relevant I non relevant 
I non rclC!\"anl nonrrr-am nonrt~all: 

Doc--Nahum 02 .txt non relevant non relevant 
non.!.~,nt l!O" 

Doc--Nahum non relevant non relevant non re leva nt ull~a.!:!. 
03.txt non relevant 

non relevant -r relevan t 
nonrelC!\'ar.' nonr~·'1\! nonrdevan: 

Doc--Nehemiah OLtxt non relevant non relevant 

non relevant I non relevaf\; rt!I!'\-a~ non Wn-'.!l1 nonrt~ant 

Doc--Nehemiah 02.t ;tt non relevant non relevant 



. 
Doc--Nehemiah 03.t xt non releva nt non relevant non releva nt r levant r .. llr." 1l1 non '!f;!~.-al\! nonrc-!t .. , m 

Doc--Nehemiah 04.t xt non releva nt non relevant non relevan t non relevanl It· I!/an l non rtllr.i/ll ~,L~m_ 
Doc--Nehemiah OS. txt non releva nt non relevant non relevan t non r I_....;.!!L. ~ non It!(t',,nl _non , 
Doc--Nehemiah 06.txt non re leva nt non relevant non relevan t non r I nt non rdt~lInl non I!!'th~';i.nl non rt!tr,"~_ 

Doc--Nehemiah 07.t xt non releva nt non relevant non relevant non r I vant rr.lr,v,nl no~I ~'e-___ '1\1 _~!tv.t_nl 

Doc--Nehemia h 08.t xt non relevant non relevant non relevant relevan t rcle· ... nl 'non , dc-i,nt I\On ttl!!,;,r.\ -
Doc--Nehemiah 09 .txt re levant relevant non relevan t non r I v nt non rc!I'" .... nl non , ~I(ri.nl non~e.!.~!!t_ --
Doc--Nehemiah lO.txt non releva nt non relevant non relevan t non r I v nt non ~lc~Ul\ ,~~. nr_~iiV~n~~ 

Doc--Nehemiah ll.txt non re leva nt non relevant non relevant non r I vant lI'Icv4nl ,~lOn ,d('r'ont I\On rclU'o'.nl 

Doc--Nehemiah l2 .txt non re leva nt non relevant non relevant nonr I v ~ non ,,.I .. V.lll l 'IOn ,~ r !r .. ~ t\1 non rdtrv.nl 

Doc--Nehemiah 13.txt non rei eva nt non relevant non relevan t non r '1 'Vdlll ,.;1,'''. 111 tlOn tcliiVilnl 1\011 rt!ct"' .!!1 

Doc--Numbersl.txt non re leva nt non relevant non relevan t non r I v nl non t!'IrVl nl non 111I(1v'III .nonltl~nl 

Doc--NumberslO.txt non releva nt non relevant non relevan t non r I v nl non r~ l ,.v.n l JIO_n Id~'t\I_ non ,_.;!('vI 

Doc--Numbersll.txt non releva nt non relevant non relevant r I v nt - ~,.unl non' ~ tjv'..!.It_ .no,,-,-c~'1L 

Doc--Numbersl2.txt non relevant non relevant non relevant relevant - rchlv4nl non 'fl~rr.'a~ non tc-!f,vlnl . 

Doc--Numbers13 . txt non releva nt non rei eva nt non relevant nonr'I_~ :~n non,!I~nL , I 
! ~'-

Doc--Numbersl4. t xt non relevant non relevant non relevant non r I vdn relell""1 non urlcv',!I. J1Ot1,-~a.!!!.. 

Doc--NumberslS.tx t non relevant non relevant non relevant non r I v lit ,-clcv'lll ~1~. _~ non rslt ,'ll • 

Doc--Numbersl6. t xt non relevant non relevant non relevant non r I vanl non relevant ~d~.'1L non ,,~anl_ 

Doc--Numbers l7.txt non releva nt non relevant non relevant non relevant non rc!evinl non ,dU'o'anl ~ ,'tleva !1L 

Doc-- Numbersl8.t xt non rei eva nt non relevant non relevant non relevant non rclty.nt non ,dev.nl ,devant 

Doc-- Numbersl9.txt non relevant non relevant non releva nt non relevant non n:l'!".nt ,non reh.walll 'rIOn 'f~va l'll 

Doc--Numbers2.txt non relevant non relevant non relevant non r levant non rc!ev. nt . non ,~C\'anl_ nonr . 
Doc--Numbers20.txt non relevant non relevant non relevant non relevant relevant ,non lelevar.1 non t(\(rYatll 

Doc--Numbers2 l.txt non relevant non relevant non relevant non relevant relevant I\On r£' <!Val'll non~ant 

Doc--Numbers22.txt non relevant non relevant non relevant non relevant relevall t non rde-.ar.t rIOn tclevant 

Doc--Numbers23.txt non relevant non relevant non relevant relevtln\ noniff~!~ant I\On rclevant 
non relevant 

Doc--N umbers24.txt non relevant non relevant non relevant non r Ie ant non"rele;"nl non 'rele-:ant_ ~l~ 

Doc--Numbers2S.tx t non relevant non relevant relevant non ,rclev,nl non tel(!\'" m 
non relevant non relevant 

Doc--Numbers26.t xt non relevant non relevant non relevant non re'.tr,',nl non releva t:1 
non releva nt non relevant 

Doc--Numbers27. t xt non relevant non relevant I non rc!e";ant non (e!tvant non (c!cV, nl 

non releva nt non relevant 
non reJe-:anl I non rele'vanl_ non t(!l4!'>'~ 

Doc--Numbers28. t xt non relevant non relevant 
non rei eva nt non relevant 

Doc--Numbers29.txt non relevant non relevant non tcle-.'1n1 non ~t:CVa.'ll_ nonLe~'m 
non relevant non relevant 

Doc--Numbers3.txt non relevant non releva nt non rcle-.'1r.1 non re'.tro'l-'!t non rrJ.cvam J 

non relevant non relevant 
non relevant non rcltvaM nonre'r.,m nontr~·,m 

Doc--Numbers30.txt non relevant non relevant non relevant 
nonte'..crt'am n 

non relevant non rete ... ant releva:ll nonr~a~ 

DOC--Numbers3l .txt non relevant non relevant I re!~-a:l: nont~am nonr~'~ 
relevant 

Doc--Numbers32. t xt non relevant non relevant non relevant 
non -.!.clt-'o:'!'I! non--.!.~a~ 

Doc--Numbers33. t xt nonrele~ non relevant rcl~-all; 

non relevant non relevant 
non rclevlru nontt'~,m non~_ 

J'0C--Numbers34.txt non rele a~ non rele""n: 
non re leva nt non relevant 

re!~-a111 non rC~j!\l I tt'<N~ J! 
U>OC--Numbers3S.txt 

non relevant I non re[e-I,1I1 
non relevant non relevant . 
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Doc--Numbers36. txt non relevant non relevant 

non re leva nt non relevant 

non relevant non relevant 

non re levant 

non relevant 

non relevant non relevant 

non relevant non relevant 

non relevant non relevant 

.txt relevant non rei eva nt non r 

.txt relevant non relevant non r 

.txt re levant non relevant non r 

04.txt non releva nt non relevant non r 

non relevant non relevant 

non relevant non relevant 

non relevant non relevant 

relevant non relevant 

non relevant non relevant 

non relevant non relevant 

relevant non relevant 

relevant non relevant 

non relevant non relevant 

relevant non relevant 

relevant non relevant 

relevant non relevant 

non relevant non relevant 

non relevant non relevant 

non relevant non relevant 

relevant non relevant 

relevant non relevant 

non relevant non relevant 

relevant non relevant 

relevant non rei eva nt 

non relevant non releva nt 

non relevant 

non releva nt 

relevant 

relevant 

non relevant 

non relevant 

non relevant 



Doc--Psa lms D2. txt non relevant non relevant non relevant non relevant non rc:!Il'J.nl nonl~!: ... r" ncn ' tltvan\ 

Doc--Psa lms D3 .txt non relevant non relevant non relevant non relevan non felt"'nl non,dtr.', n\ nonf~".!!'_ ;... 

Doc--Psalms D4.txt non relevant non relevant non relevant non r I nL- non rele"nl non '!5~cr:arl\ . non..!..t~.rlt 

Doc--Psalms OS . txt non relevant non relevant non relevant non r I nt non I.:I'1'" nl no,,,,d'FIII\ non~~."!. 

Doc--Psa lms 06.txt non relevant non re levant non relevant non relevanl non fe lt ... nl non ,e",,'il lIl nonrd!'rVjtll 

Doc--Psa lms 07.txt re levant non re levant non relevan t non r I nl non tc 'c',,1l1 non I. ;rr •• n\ non I r:lw..M 

Doc--Psalms 08.txt non relevant non relevant non relevant non r I n non , C::trJ,1I1 non 1 clcr:11I1 nontel!t'Y' .!!!. 

Doc--Psalms 09.t xt re levant non relevant non relevan t non r I v nt relev"nl non ,, ' '!·.,_III_ ,. ~M= 

Doc--Psa lms l O.t xt . non rei eva nt non relevant non relevan t non r I v n non rl.'ltrJ,nl non 1 ~~rt1iI~ 1\01\ !...~~'~I_ 

Doc-- Psa I ms lOO.t xt non rei eva nt non relevant non relevant non r I v nl non rd.:"" nl non 1. ;,,',;11'11 I\On lillev'I\'-

Doc-- Psa lms lOl.txt relevant non relevant non relevan t non r I v nt non . elcv.nl non rr'<'1i. II! ~rf<i~ 

Doc--Psa lms 102.txt non relevant non relevant non relevant non r I v nl non rrlc:vJnl non .d1\l,!\l I\On l~jLVjtll 

Doc--Psa lms l O3.t xt non relevant non relevant non re levant non r I v nl non ~~C:\I~ !l1. non r ~ ;"v. 1\I .1\Oft_rduv'nI_ 

Doc--Psa lms lO4.txt non relevant non relevant non relevan t non r I va nl non rc:lcYJn\ non t ttl<1V.II I. non r !!luv'lIl 

Doc--Psa lms lOS.txt non relevant non relevant non relevant non releva nt rclevanl nont~~~:'~ f!d~v'lI t 

Doc--Psa lms lO6.txt non relevant non relevant non relevant non relevan t non rclcvint non re f.'v. nt ... ~~ . .'f~l1t 

Doc-- Psa lms 107.txt relevant non relevant non relevant non relevant ~.Iv~ non I. !!v.1I1 'I\0Il1 r: ~'V.l1t 

Doc--Psalms lO8.txt non re levant non relevant non relevan t non r I v nl _ nonr~ non rcl r.:v.~'- non ". !rVanl_ 

Doc--Psa lms 109. txt non relevant non relevant non releva nt non relev n _ ~on relev.nl non rr!c".nt non ,' :cVall\ 

Doc--Psa lms ll.txt relevant non relevant non relevant nonr~n . _ e-non relcv.nl non ~jclI. 1!t non ,rill.!.' 11!. 

Doc--Psa lms 110.t xt non relevant non relevant non relevan t non relevant nonlclcv,)nt non rdr v."1 non ~~1 

Doc--Psalms l1l.txt relevant non relevant non relevan t non releva nt non reley.nt non , cl r'\l~n-,- ~'~I~anL 

Doc--Psalms 112. t xt re levant non relevant non releva nt non r levant non rrlc!'."!.. non r,,!evanl ~I~~~I-

Doc--Psalms ll3.txt non relevant non relevant non releva nt non relevan t non rdcv. nt non re\ev,nl non rc!ev' M 

Doc--Psalms 114.txt non relevant non releva nt non relevant non relevant non rele.," t non rc!eV.ru non 1~ lcval\l 

Doc--Psalms non relevant non relevan t non relevant non re'e".nt non reJt-{3nl non tclC"ar.1 
llS.txt non releva nt 

Doc--Psalms non relevant non relevant non relevant non re!ev. nl non r ~:e-;1~ non rclC", r.1 
116.txt non relevant 

Doc--Psalms non relevant non relevant non r ,levant non relCV. IH non relevant non ~c~~.: 
117.txt non re levant 

Doc--Psalms non releva nt non releva nt non re:c" ' O\ non r ~ lc-... anl non relevant 
118. txt non relevant non relevant 

Doc--Psalms non releva nt non releva nt non relc-,.nt non rc::cva!\t_ nonrc'~,m 

119.txt relevant non rei eva nt 

non relevant relevant non re!e<w. M non J elC"allI nonrelc .. a~ 
Doc--Psalms l 2.t xt non relevant non rei eva nt 

non relevant non relevant I non reA! ·;.nt Inonr~tU nonr~a!\1 

Doc--Psalms l 20.t xt non re levant non releva nt 

Doc--Psa lms non relevant_ non relevant non reIevl nl non rcll!>a~ ,non~~ 

12l.txt non relevant non releva nt 
non rc',e\"" r.I non t~~J-'!t 

non releva nt non relevant non re~-anl 
Doc--Psalms l22. txt non re levant non relevant 

non relevant relevanl nonrC!~-anl .nG!Ir~a~ non rc'.enn: 
DOC--Psaims 123.txt non re levant non relevant 

non rc'~'1It 
non relevant non relevant non re~evant non~,nt 

DOC--Psaims 124.txt non re levant non relevan t nonfc'~~am 
non relevant I non relc"anl 

non tela', nl non~ 
Doc--Psal ms 12S. t xt relevant non relevan t 

non relevan I non re !e,,~nt non rclC!"", :\I nonr~,m non~~ 
Doc--Psalms 126. t xt non relevant non relevant 

non rcltr:a r.1 nonr~f.an! nonrc~~~:n: 

non relevant T non rele,;-ant 
~oc--Psalms 127.txt non releva nt non releva nt 

non rc'.cYa~ non tclr.'a-,!! nont(~In:1 - non relevant I non relcvant 
L Doc--Psalms 128.txt non relevant non relevan t 



Doc--Psa lms 129.t xt non relevant non relevant non relevant non relevant non (tlt ... ,nl non I.-II:-:'M ,non • dirt, "'I 

Doc--psa lms 13.t xt non re i eva nt non relevant non relevant non relevant non relc ·,~ n l nonr ... k .',M non 1 ~ 1(r.'11'1\ 

Doc--psalms 130.t xt non relevant non relevant non relevant non rei vanl non 'elev~nl nonlrl~ non !!,I{'~~,-
Doc--Psa Ims_13l. t xt non relevant non releva nt non relevant non relevant nonr~ non/de'oill\t nontel(r.' .. 1\t 

Doc--Psalms 132.t xt non relevant non relevant non relevant non relevant r I nl non I"')C".-"I\\ "drr:;nt -
Doc--Psalms 133.t xt non releva nt non relevant non relevant non relevan\ r I n non r<,lf ',JIIl non,de .... 1\! 

Doc--Psalms 134.txt non relevant non relevant non releva nt non relevant non ( I n non td .... '.f.\ ~_~.-'f!.Ir ... .0_ 

Doc--Psa I ms 13S.txt non relevant non releva nt non relevant non r I v nt nonrl .~ non'J~'~ non ~r,IIt •• nl 

Doc--Psa I ms 136.t xt non releva nt non relevant non relevant non relev nt non , I ,~ non ,dr non Idcr"~n\ 

Doc--Psa lms 137.t xt non relevant non re levant non relevant non relevanl , I v3nt non t rtlrr,,,nt non Ic;MI.nt 

Doc-- Psa I ms 138.txt non releva nt non relevant non relevant non relevant non, I n non ,drll."t non Idtv~nt 

Doc--Psa lms 139.txt non re i eva nt non relevant non relevant non relevant non relevan\ non ,dril.nt non~",-

Doc--Psa lms 14.txt non re levant non relevant non relevant non r I v nt non r(llev,nt non(!!I~nt_ non t ... klv'~1 

Doc--Psa lms 140.txt non relevant non relevant non relevant non relcv nt _ _non, I n-,- non_'ll/[:".nt non ,devan\ 

Doc--Psalms 14l.txt non relevant non relevant non relevant non relevant non( I _~ ,dev.nt Mdc".n\ 

Doc-- Psa lms 142.t xt non releva nt non relevant non relevant non relevant non r I -!!;.. non rcle-"nt non Idev."t 

Doc-- Psa lms 143. txt non rei eva nt non releva nt non relevant non relevant non r I nt non 'cl!:II'lit non 1'1~vinl 

Doc--Psa lms 144. txt non releva nt non relevant non relevant non relevant nonr II~ non ~clcv'nt nonl~:!!!VI_~ 

Doc--Psa lms 14S.txt non rei eva nt non relevant non relevant non relevant non rch!v,nt nonlcl!:.",nl nonr"l~a~ 

Doc--Psa lms 146.txt non releva nt non relevant non relevant non relevant non relevant non ,ell/v,nl non 111/ 'lValll 

Doc--Psa lms 147.txt non releva nt non relevant non releva nt relevant non rCh!Vdnl non rclc ... nl . non ,'!Iu;;.nl 

Doc--Psa lms 148. txt non releva nt non re leva nt non releva nt non relevant non (elcv~nt non ~cv.~ non rc · ~v.nl 

Doc--Psalms 149.txt non re i eva nt non releva nt non relevant non relevanl nonr I -!!,;.., ,~ ... non ~lu;;a",-

Doc--Psa lms 1S.txt relevant non releva nt non relevant non relevant non relcv,nt non rdevanl non 'te{.-.v.nl 

Doc--Psa lms 1S0.t xt non releva nt non relevant non relevant non relevant non rclevant non rci~ \I,nt non u:lcvant 

Doc--Psalms 16.txt non relevant non releva nt non releva nt relevant non (elellanl non rcle·"nt non ·/ctcvanl 

Doc- -Psalms non relevant non relevant non relevant non rc!cvan~ non relevant 
17.txt relevant non relevant 

Doc--Psalms non relevant non relevan t non relevant non relevanl non rc~ .. al1l. Relevant 
18.txt relevant 

Doc--Psa lms non relevant non relevant non reielldnt non /c\t-.-ant nonullcvalll 

19. txt relevant non relevant 

Doc--Psalms non relevant non relevant non relell,nt non rc\t-:ant ~t 
20.txt non relevant non releva nt 

Doc--Psalms non relevant non releva nt I non rele~.nt non rele-:anl nont~atll 

2l.txt non relevant non relevant 

Doc--Psalms non relevant non relevant non rele;;,) nl non re1c·.an: non/~~ar.1 

22. t xt non relevant non re levant 
non~"a!\..!.. .Bd~J~.= 

Doc--Psalms non relevant non relevant non relevant non re!e",anl 
23.t xt non relevant non~.,1\l... 

non relevant non relevant non relevant non rchr.arll 
Doc--Psalms 24.txt non relevant non relevant nonl(k.",r.t 

non relevant non rele.-ant ,non relC!".'1nt. 
Doc- -Psalms 2S.txt relevant non rei eva nt non relevant 

non lelc-•• nl I non reJcr,"al\l. nonf~anl_ 
non relevant 

Doc--Psalms 26. txt relevant non rei eva nt non releva nt 
non re.lt-;'J 1\1 ItdtvaIU 

non relevant non rc:C-,:,nl 
Doc--Psalms 27.txt non relevant non relevant non relevant 

00:\'«;'/\.1 Itcltval\t .~ non'relr,-anl 
Doc--Psalms non relevant non rele n 

28.txt non relevant non relevant - nonrcleVaIU non rc~"n!_ 
non rele~.!!.- relC\"J1\I 

Doc--Psalms 29. t xt non relevant non re levant non relevant 
non,('~a~ N)n tt'~,.I1! 

nonre~nl nonrel~a!\t 

Doc--Psalms 30. txt non rei eva nt non releva nt non releva nt 



Doc--psalms 31.txt non relevant non relevant non relevant non relevant non r ~Ievan t non !(Ier. , nl I ,non rdr\-'nt 

Doc--psalms 32.t xt relevant non relevant non relevant non relevant non r ~Ie~ non , .. ,I<1 ,·, nt ,non ' <l~:.nl 

Doc--psalms 33 .t xt re levant non relevant non relevant non relevant nonr I .~ non rt 'ft.11\l ,nonr itlt ,·.~ 

Doc--psalms 34.txt non releva nt non releva nt non relevant non relevant nonr I_~ non , .. 'ft" lIt, non rdevlnt 

Doc--Psalms 35 .txt non releva nt relevant non relevant non relevant nonrle~ non rc!(r. ,nt non ' ~ !(·' ... nt 

Doc--Psa lms 35.t xt relevant non re levant non relevant non relevant nonr I_~ non 1(le"IOI I non Ici!1:.nt 

Doc--Psalms 37 .txt relevant non re levant non relevant non relevant relev nt _ non~e~'fl l non ,dc-.:ant 

Doc--Psa lms 3B.txt non relevant non re levant non relevant non relevant nonr I v _~ non ,ell'i,I,nt non ' fllt',inl 

Doc--Psalms 39.txt non releva nt non relevant non relevant non relevant non r 1 v_~ non 'Cltr, "ll non , <llrr" I\! 

Doc--Psa lms 40.txt non relevant non re levant non relevant non relevant non r I n non ft!lt,,3nt non ,drr,.ant 

Doc--Psa lms 4l.txt relevant non relevant non relevant non relevant non ( I v n non ' I" 't ,." t non .Icr:rW.li\ 

Doc--Psa lms 42 .txt non relevant non re levant non relevant non relevan t non r I nt non I t lc', . nt ~n w~~!!!. 

Doc--Psalms 43.t xt non re levant non rei eva nt non relevant non relevant non r I v n non IcIC:~'!'t ~n~IG"J. fll 

Doc--Psa lms 44.txt non relevant non releva nt non relevant non relevant non r I v n non ,c\c",.nt non rdr:".n\ 

Doc--Psa lms 45.t xt relevant non relevant non relevant relevant non( I ,~ non Iclc~'I\'- IId .-v. nl 

Doc--Psa lms 45.txt non re levant non re levant non relevant non relevant non r I v n non~lc-", .-,,-,- non rckvanl 

Doc--Psalms 47.txt non relevant non relevant non releva nt non relevant relev n _ non, ch:v.n\ non l!lltll~nl 

Ooc--Psa lms 4B.txt non relevan t non re levant non releva nt non relevant non r I v~n I~' n non Idt'll.nl, 

Doc--Psa lms 49.t xt relevant non re levant non relevant non relevant non relevd nt non lei- n nonr 'i~.fI!.. 

Ooc--Psalms 50. txt non re levant non re levant non relevant non relevant non relevant non rele "nt non 1<1[<:11,1\\ 

Doc--Psalms 5l.txt re levant non re levant non relevant non relevant non relevan \ non Iclc".nt ,non rc:cvaot 

Doc--Psa lms 52.txt non re levant non re levant non relevant non relevant non relevan t non rclc",ant non l elevant 

Doc--Psalms 53.t xt non re levant non re levant non relevant non relevant non~1 v n non r ~I non(cl(!ll'~ 

Doc--Psa lms 54. txt non re levant non relevant non relevant non relevant non relevant non r I _~ non re't v,nl 

Doc--Psa lms 55. txt non re levant non relevant non relevant non relevant relevant non relc •• nt non rC:evanl 

- non rei eva nt non relr. '" n\ nonrdev.nt 
Doc--Psa lms 55. txt non releva nt non re levant non releva nt non relevant 

Doc--Psalms non relevant non relevant non relevan\ non~' nt non relcval\\ 
57.txt non releva nt non relevant 

Doc--Psa lms non relevant non relevant non '~ ant non rei .. non rdt'\"alll 

5B.txt relevant non relevant 

Doc--Psal ms non relevant non relevant non relevant non rele " nl non relcnr.l 

59. txt non releva nt non rei eva nt 

Doc--Psalms 
non relevant non relevant non rei l"" nl non rell!\'ar.\ 

50. txt non relevant non releva nt non relevant 

Ooc--Psalms 
non relevant relevant non relr • • nt, non re:C'>-ant 

51. t xt non relevant non relevant non relevant 

DoC--Psa lms 
non relevant non relevant non rc [ ~·"nt non re'.t!\'.r.I 

52.txt non releva nt non re levant non relevant 
I non relI!\", nl 

Dec--Psa lms 
non relevant non relevant non relrv,!nl 

53.txt non relevant non relevant non relevant 
non "clI!\",ru 

non relevant non relevant non rCIC\'anl 
Dec--Psa lms 54 . t xt relevant non releva nt non relevant 

non ,rdeV'lt1 

Doc--Psalms 
non releva nt non re lC\'ant non te~C\'anl 

55. t xt non rei eva nt non relevant non relevant nonrcltVar.l 

,,£oc--Psalms 
non relevant non rele~anl non rell!\"anl 

55. t xt non rei eva nt non relevant non relevant 
non rele .... nt non ,rtll!\'an1 nontt'..I!\"un 

..£ec--Psalms 57.txt relevant non relevant non releva nt non relevant 
non rc'..(!'O'",n: 

re levan~ 
non re!t,c.nt nonreltvar.!., 

,,£oC--Psalms 5B.txt non releva nt non relevant non re leva nt , nonr~~_ 
non relevant rele .. -, nl non ,clt-.", nl 

t-E.0C--Psalms _59. t xt non relevant relevant non relevant lnon ~,m 
non relevant non reh" 'Jnl non rclevant 

...Q.ec--Psalms 70.txt non relevant non relevant nen relevant 
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Doc--Psa lms 7l.txt non relevant non relevant non relevant non relevant non ( I '!!o j non I ~ k;.nt _non "tlro"rtl 
Doc--Psa lms 72. txt non relevant non re leva nt non relevant non relevant non I I nonI0" nl .~ non "' {c·",r.\ 
Doc--Psalms 73 .txt relevant non re levant non relevant non rei vant non r I ~ non 1":/-:-,7.nl ' ,non_fd~v,~ 
Doc--Psalms 74. txt non re levant non relevant non relevant non releva nt t\~n Il1k"'nl non1' I n non utler;I I\ ' -Doc--Psa lms 7S.txt re levant non re levant non relevant non relevant non r , non ,dri'l\! non/dcv'.!!! n 
Doc--Psa lms 76.txt non relevant non relevant non relevant non re levant non~J.n t ItOn rda/,nt _non , ~I(ov. n l 
Doc--Psa lms 77 .txt non releva nt non relevant non re levant non relev nt non ( I n n ' f"f' nl I)on ,rlrv!nl - 1-
Doc--Psa lms 78.txt relevant non relevant non relevant non r I vant non I I n non If· r " non'..'L~~ ~ 1-
Doc--Psa lms 79. txt non relevant non releva nt relevant non relevant non r I n non I,' I' n I'ICIQ' !!fer...: .,!~! 
Doc--Psa lms 8D. txt non re levant non releva nt non relevant non relevant non r I n non Ic1r. ... nl , non Ir:frr:~nl 

Doc--Psa lms 8l.txt non relevant non relevant non relevant non relevant non ( I n - non 'r. IC: ,i~ " 1 non '~ Ic\l .. nl 
! Doc--Psa lms 82.txt non releva nt non relevant non relevant non relev nt non ( I· n non '{;/I"'i , nl lion Idcv!'.!!, - -

Doc--Psa lms 83.txt non rei eva nt non relevant non relevant non r I v nt non, I n non .!!~r~'n l ~nol' !...I: ~Y.rll, -
Doc--Psa lms 84.txt relevant non re leva nt non releva nt non relevant r I v n non relrv. nt R,-'nll.nl -
Doc--Psa lms 8S .txt non relevant non re levant non relevant non relevant non'le~~ non IcI,.~' n l non I r "':~J'!!!' 

Doc--Psa lms 86.txt non relevant non relevant non relevant non relevan t non I I an nOn lcir v,nl non 'ff'r,II.nl 

Doc--Psa lms 87.t xt non re levant non re leva nt non relevant non relevant non r I v n non ,cir' .. , nt non I I" ~v,nl . 
Doc--Psa lms 88. txt non releva nt non relevant non relevant non relevant non r I v n non ~lr~~I_ nonrdav.~ -
Doc--Psa lms 89.txt non re levant non relevant non relevan t non relevan t nonr_~ ItOn rci!!V.nl fI'll('Van ' 

Doc--Psa lms 9D. txt non relevant non relevant non relevant non relevant non~F!!.. non rc;If!II ' 1\1 non '(!ICV~ nt 

Doc--Psalms 9l.txt non releva nt non relevant non re leva nt non relevant non~'!!. ItOn rolev, nl nonl('~~ 

Doc--Psalms 92.t xt non relevant non relevant non relevan t non relevant non~'!!. non relev.nl non r,,' !:Vanl 

Doc--Psalms 93.txt non relevant non relevant non relevant non relevant nonr~ 
t-

ItOn !c!('V,nt non~e~C'!. ~I. 

Doc--Psalms 94 .txt relevant non relevant non relevant non releva nt non~a~ re icv,nt non le:!!VlInl 

Doc--Psalms 9S. txt non re levant non relevant non relevant non releva nt non~levanl non relc .. , nl nonll!;llVa~ 

Doc--Psa lms 96.txt relevant non releva nt non relevant non relevant non ~V.!." I non Ic,Ie-;.nL non'cI~a !\t 

Doc--Psa lms 97.txt relevant non relevant non relevant non relevant non lelevanJ non relc",.nl non rcl~atl\ 

Doc--Psa lms 98.txt re levant non relevant non releva nt non relevant nonr~nJ. non l ellr;,nl non ~c:~al\l . 

Doc--Psalms 99.txt non re levant non relevant non relevant non relevant Relevalll ,non l er ~",nt non'~l\t 

Doc--Ruth DUxt non relevant non relevant non relevant non relevant Re l~nt non , cle, ... n: non leleval\! 

Doc--Ruth D2 .txt non releva nt non relevant non rei eva nt releva nt Re~anl non Il!levanl nonf~~ 

non ,clc-o'I nt 
Doc--Ruth 03 .txt non relevant nonr~.nl non rcle-~'a n: 

non relevant non relevant non relevant 

Doc--Ruth 04 .txt non relevant non relevant non releva nt non relevant Rele"<lF!!.. non rch:~-ar.l ~~~ 

Doc--Songof 
non relevant non~~ non fe/eva II) non rtllN'an' 

Solomon 01. txt non relevant non relevant relevant 
Doc--Songof 

non relevan! non rek'-t..Jnt nonld~l1.l nonr~a!\: 
~olomon 02 .txt non releva nt non relevant non relevan t 

Doc--Songof 
non releva'!.!. nonre:e~ non rc)ev, nl ~tclt-.an: 

~Iomon 03. txt non releva nt non relevant non re levant 

Doc--Sonof 
non releva nt non rele-.-~ non r~,nl non~'a~ 

rl°lomon_04.txt non re levant non releva nt non releva nt 

OOC--Songof 
non relevanl non releva I\! non ,cle-.-,,'" ~rt~"n'l 

~omon_os . txt non re levant non releva nt non releva nt 
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Doc--Song of 

solorTton_06.t xt non releva nt non relevant 

Ooc--Song of 

so lomon_07.txt non relevant non relevant 

Doc--Song of 

So lomon 08. t xt no n relevant non relevant 

Doc--Zechariah 01.lxt non releva nt non relevant 

Doc--Zechariah 02.t xt non relevant non relevant 

Doc- -Zechariah 03. t xt no n relevant non relevant 

Doc--Zechariah 04.t xt non relevant non relevant 

Doc--Zechariah 05 .t xt non relevant non relevant 

Doc--Zechariah 06. t xt no n relevant non rei eva nt 

Ooc--Zechar iah 07. ty.~ non relevant non relevant 

Doc--Zechar iah 08. t xt non relevant non relevant 

Ooc--Zechariah 09 .txt no n re levant non relevant 

Doc--Zechariah 10. t xt no n relevant non relevant 

Doc--Zechariah l 1.1xt non relevant non relevant 

Doc--Zechariah 12.t xt non relevant non relevant 

Doc--Zechariah 13.t xt non releva nt relevant 

Doc--Zechariah 14 .t xt non releva nt non relevant 

Doc--zephaniah 01.lxt non releva nt non relevant 

Doc--zephaniah 02 .t xt non relevant non relevant 

Doc--zephaniah 03 .t xt non releva nt non relevant 

Appendix II: Java written code: 

Written code for term re-weighting 
package amharicir; 
/** 

* @author zish 
*/ 

import org.apache.log4j .Logger; 
import java. uti l.Arrays; 
import java.util.Map; 
importj ava. lang.String; 
pub lic class ExpansionTermsl { 

/* * The logger used * / 

non relevant non relevant 

non relevant non relevant 

non relevant non relevant 

non relevant releva nt 

non relevant non relevant 

non relevant non relevant 

non relevant relevant 

non relevant non relevan t 

non relevant non relevant 

non relevant non relevant 

non relevant non relevant 

relevant non relevant 

non re levant non relevant 

non relevant non relevant 

non relevant non relevant 

non relevant non relevant 

non relevant non releva nt 

non relevant non relevant 

non relevant non relevant 

non releva nt non relevant 

protected Logger logger; 
/** The terms in the top-retr ieval document . +/ 
protected HashMap<Character, ArrayLi t> ori ginal1 em1 . 

ArrayList>O; . - 'd . , 11 crOll 
protected HashMap<Character. String> ongma 

100 

non r I a'!!. non ((:1,.,."".1 non Ic:rr., I1\ 

non rei '!t non Id r 4nt non Iclit:, tlt. 

non r I n non I elf "'''\1 non~~ 
non I I n non ' l"Illv.nt non rdr:lII\ 

non r I n non I clll"" nt non , <tko-' lnt 

non/ I n ---- non Idlf"nt .~non ~lc.!'M 
non r I n non IdC"" r. t ll~k:'M 

non r I v n non If·lcv,n\ lIon ,~:~ 

non r I v.;..!!L non Iclc:v~nt non f<tfcv. tl t 

non r I nt non relc:vtln t non fdc-.;:"l!. 

r I v nt nOn I C!('\I'~ ~n f~c~~ -
r I v nt non rclC\I,nt lIOn 1~ ' t'1I. l\ t 

non rei v n non ,c!ev,nt non/devan\ 

nonr I v~ non , I ~ non rt ft " . nt 

non relevant non r I ~ non rn lc".nt 

non r I v nt non r I '!t ~nrdr~"1t 

non relev n non r I n non rd r v. nt 

non releva nt non r I n non !ci<::!' 1lI. 

relevant non rclcv.nt nonrc;;r.Ii.nl 

non 'relevcl nt non rcleli'nt I'IOn re!ii'l,nI 



'. 

ArrayLi st<String> word = new ArrayLi t< trin 0; 
1** The lex icon used for retrieva l. ' 1 
protected Lexicon lex icon' 

1** The number of documents in the li e ti n. ' I 
protected int numberOf1)ocuments' 

In The number of tokens in the ol le ti n. ' / 
String WeightingModel; 
Stri ng term s; 

protected int EX PAN ION_MIN_D 

protected int NU MB ER_OF_ · XPA M ' I ' , 
protected double a ignWeight ; 
protected double expandedTerm s; 
protected double Rounding' 

protected double numberOfToken ; 
protected double normalisedFreqlJen y; 
protected String queryTermsArray; 
protected double score; 

1** The average document length in the.: oll e.: Ii II , ' / 

protected double averageD CumCni Len 'Ih; 
1** The number of tokens in the X t pranked d lJlIlCl1 l , ' / 
protected double totalD cUlllcntLenglh ; 

protected boolean NORMAL! E_ WEI I rr true.:; 
public void setNORMALI E_ WEI liT (boo l cUllnO l lll ll ll ~c \1 ' 1 'h t ) ( 

NORMALI E_ WEIGl IT ht : 

public double normaliser = I d; 
protected int termlD; 
1** The weight for query expan i n. , / 
protected double weight Expan ion: 
/*. The number of occurrence of the given lcrlll rn th Jl ran 
protected double withinDocumentFrcqucn : 
/** The document frequency of the terlll in the top rail cd d um Ilt ' / 

protected int document Frequency; 
public Ex pansionTerms I (int tennlD 

thi s. term lD = tenn lD; 

} 
public ExpansionTerm I(int term lD. double \llth rnD urn ntr rcqucn II 

} 

this.termlD = termlD; 
this. with i n Document F requen 
this.documentFrequen - I: 
this.weightExpan ion = 0: 

public int getTermlDO{ 
return tni s. term ID; 

} . , 

public vo id insertRecord(double \I Ithm 
thi .withinDocumenl Frcqu n 

thi .documcntFrequen ) 

\I Ilhrn Docum 'nI l r IICIl 

} 
public vo id etWcight -xpan ion(d ublc \lclg/n!: 

this.\ eight xpan i n - \\clght! pan 

} 
public int gelD cumcntFrequ n ) ()( 

relurn Ihi .d ull1cntFrequ n ), 
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public d ub le getWeigh t E;\pan~ i n )( 

return thi . lI e i ght l~ p: n\ l(ln, 

public double etWi thinD ul11cnll rcqu 'n' Of 
return th i . \ ithinD Ull1cntl rcqucn . 

el e if (o.getWci hl£ pal1\ion ) . Ih" 'et\\ ('I .hl l 
rClurn - I; 

ci e { 
return 0; 

publi c Ex pan ionTerl11S I ( 

int number roo UIII\;nl , 
I ng num ber rrokcn . 
doub le averagcOo ument ell .th. 
double totalLength ,in t lexicon ( 

th i .number roocull1ent numb<;rOfD Uillent , 
th i .nul11 berOfToken number n ken , 
this.averageDocurnentLenglh - avenl cD umentl en 'Ih. 
this.ori ginalTerlll s = new lIa hMap hllrJ ter. IT.I}I I I () 
this. totalDocul11 en tLength t tal Length. 
thi .Iex icon = lexicon; 

Ilreturns index term s from a given index 
public stati c String return lndexTerll1 s( tri ng index) throll 

StopSteml11er stopSleml11er = new top temmcrO: 
Directory directory = FSDirectory.gctDirectory(indcx): 
IndexReader index Reader = getReader(directory ; 
Term Enum term Enul11 = index Reader.term 0: 
String term = ""; 

whi le(term Enlllll .next()) { 
if (! stopS temmer. isStop(terlll nUIll .terI110 ·text())) ( 
if(! lerm Enum.termO. textO.to Iring . onlam ("0") 

!t rI11E num.termO.texIO.to tri ngO·contain (" :"» 
term = term + terlll nUIll .termO·lextO "". 

return term; 

public tati c tring return ommonTcrl11 Iring quel) Term lthroll r 
String[] queryTerlll Array = QueryT keni/cr I enll U I) qUCf) T 

tring entence2 = '''' ; 

long small ize = 0; 
tring small izeQueryTcrm = "": 

tring coml11onTcrm = "": 
Ilsclcct a query tcrm \ ith the malic I nUIl1 r r C pJIldm t 

I _ 
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fo r(in t i=O; i<queryTermSArra .Icn Ih; i 

Fi le x = new Fil e(" :/mcaning" quer rcrrn rra III ' 1 I I. 
if(small ize = O){ 

mall ize = x. lcnglhO; 

small izeQueryTcrm = qucryTcrm Arro) I iI. 

el e if(small ize > x. lcnglh()){ 
mall ize = x. lenglhO; 

ma ll izeQueryTerm = qucryTcfln Arm) III. 

Fil einpul tream lin = new r ilcinpul IrcBm(ncw I·tlc(" '/m',lntll ' 
In pu t trea mReader rcad = new Inl ut Irca mRcn kr fin, "UII', ") 
Buffered l eader rd = new OuffcredRcader(rcnd); 

tring line; 

tringBuffer b = new tringOuffcrO; 
while ((l ine = rd.readLinc()) I'" nUll ) ( 

b.append(line); 

rd.c loseO; 

tring[J sentence = sb.to tringO. plit(" "); 
(or(int t=O; t<queryTennsArray. lcngth ; H-I )( 

i f( !commonTenns.equal C") && ti (q llcryTcrlll rf[t .len 'tlt- l)lI 
sentence = commonTerrns.split(" "); 
commonTerrn = "" ; 

if(!queryTerl11 Array[I].eq ual (lI1a ll ilcQucr I crill»)! 
Filelnpul Iream lin2 = nel Fi lclnpUI IrCUI11 (ncII 

+".tx t")); 

InputStreal11Reader read2 = new Input trcamRC<ldcr(lin , "utr- "I. 

Buffered Reader rd2 = new OliffercdReadcr read ). 
tring line2 ; 

StringBuffer sb2 = new Str ingBufferO: 
whi le ((iine2 = rd2. readLine()) != null) ( 
sb2.append(l i ne2); 
} 
rd2.closeO; 
sentence2 = sb2 .to tri ngO; 

fo r(int j=O; j<sentence. length; j )( 
i f(sentence2.conlains( entencefj])){ 

commonTerms = commonTerm enten elll. 

} I "" tring[J cO l11monTermsA rray = c Il1ll1onl erm . p tI( ). 

if(commonTermsA rray. lengl h >= 8)( 
commonTerms = .... ; 

for (int x=O; x<8; x )( 
commonTerl11 = cOllll11onTerm 

el e{ 

111m n rcrm \ rra~[ I 
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for( int x=O; X<CollllllonTerll1 sA rra .Icnglh ; i I 
COllllllonTerlll = CO llllllOnTerll1 111111 n1 crm 

return cOllllllonTerrns; 

public stat ic Index Reader getReader(Direct 
return Index Reader.open(index); 

rro) [ I . " , 

Ilreturns expansion term for a given query Icrm fr III nil of Ih· ICIIll in 
lithe fi r t 10 retrieved relevant docull1enl CI 

publi c static tring ex pand( tring qucryTcrm, trin lerms I oSele 11,11111) IlulI\' 
Str ing(] terlll sTo electFroll1Array = lennsT ek I», 111 ' plll(" .. ) 

tring expandingTerll1s = .... ; 

String x = "" ; 

for(int i=O; i<terlll sTo eleclFromArray.lcn Ill ; it I ){ 
if(!tcrlllsTo electFromArray(i).i . 111 pi 

! termsTo electFroIll Array[i).contain (" "»)( 

int doc ount = hit unt ("(" qll~ ry l ~nl1 .. A I .. Icrlll luSck 11111111 \11 ,I " ~ 
if(docCount >= I){ 

expandingTerrn = expanci ingTcrm t ~nl1 " 1 o. 'Ie thnll1 r/ ,I ['I 
} 

else{ 

if(ex pandingTerms.endsWith(" "»){ 

expandingTerms = expandingTerlll s. ub tring( . c\pJnd'l1 I crill .Ia lin 

if(ex pand ingTerm s.contains(" "»)( 
String(] expandingTerl1l sArray = expanding rerm ~pl,tC" "). 

fo r(int 1=0; t<expandingTerm Array. length- I; t )( 
fo r(in! j=O; j<expandingTerl1l Array.length- I; j )( 

String(] rank I = expanciingTenn Arm UJ. plit "-" : 
String(] rank2 = expandingTerl1l Arm U I j. plitC"-"). 
if(l nteger.parselnt(rankl[l )) < Integer.par clnl(ran 2[ Ij )l! 

String temp = expandingTerm Arra U]: 
expandingTerl1l sArrayU] = expandingTerm rra) IJ I j. 
expandingTermsArrayU I) = lemp: 

} r (" ") String(] va lue = ex pandingTerl1l Arra '[OJ. p. II . ; 

fo r(intj=O; j<expandingTcrm Arm .Ienglh.:j )(" ... 
String(] check = expandingTerm Arro OJ· pitt -). 
if( ln teger.par elnt(check[ I)) != Inleger.p c1nl(' alu'( 1)))1 

x = x + expandi ngTerm ArrayUJ "": 

return x; 

el e{ 
relurn expandi ngTerm ; 
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publ ic tatic String order( tring cxpandingTerm 
tring x = "" ; 

if(ex pandingTerm .contain (" ")){ 

tring[] expandingTcrm Array = expanding I crrm \pl ll " "I, 
for(int t=0; t<expandingTcrm Array.lcngth. l; t )( 

for(int j=O' j<ex pandingTerm Arra .Ien th . l; j ,)( 

} 
} 

tring[] rank 1= cxpandingTerm Arro U/. plil 00.00), 

tring[) rank2 = expandingTerm Arro U t 1/. pili 00."), 

i f(Doub le.parseDollble(rank Ill/) D uble.p3r -0 ullie r.Ul /I /)II 
tring temp = expandingTerl11sArra U /; 

expandingTcnnsArraylj/ - cxpandillgT rll1s fro IJ 1/ , 
ex pandingTcrrnsArray[j I'/ tcmp: 

for(int j=O; j expandingTcrrnsArray.lcllgth ; j t)( 
X = X + ex pandingTcrrnsArraylj / 00 00; 

return x; 

else{ 

return expandingTerrns; 

} publi c static int hitCOllnt( tring earch tring) throw I I- ecpli n. P,lf I 

DefaultListModel rnod; 
Query query = null ; 
Boolean error = fa l e; 
Hits hits = nUll ; 

1110d = new DefaultLi tModelO; 
Directory directory = F Director .getDire tOI)" C pJll Ion Illde "" 

IndexSearcher index eareher " n w Indc\ car h r(dlr tor)) 
QueryParser queryParser = new Que!) Par cr(" ontcnt ", I \\ \111 nalF) , 

try { 

} 

query = queryParser.par e( eareh tring, 
} catch (ParseException e) ( 

System.err.println("Error parsing quer 
e.printStackTraceO; 
error = true; 

if(error = fal e&&inde ear her ! null)( 

try ( 
hits = index earcher. earch(query); 

} catch (Exception e) ( 
Systern.err.println(OO rr r when car hing .. "); 

e.pri ntStackTraceO; 
error = true; 

int hitCount = hits.length 

ir(hitCount>O){ 
return hitCount ; 
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el e( 
return 0; 

} 

Illl1ain function to wri te functi n an I run 

public void assign Weight (WeightingModcl I. I 1_1)( 
H ' Kc 

et rcqulred tati ti t the qUC!) c\pan\1 n 1Il(l<JcI 

QEMoclel.set umbe fr ken (thinum bcr fI 0 cn ). 

QEMociel. eti\yera cD ull1cnll 'n th(thl ' 1\ r I I I ., • IIment I ·Ihl . 
QEMoclel.set umber ro umen\. Ihi\ numbcr( n 
II weight the terms 
int po MaxWeight = 0; 
Objc t[] arr = qucryTerlll Arm 

Expan ionTcrm II/ ollTcrm " n' \ bpnn ion lcfm 1I .ltll " Ihl 
final int len = allTcrm .Ien th ; • 
for(int i=O;i Icn;i )( 

aIlTerln lil - (1i ran i I1 lclIl1 \ 1 01 11 111. 

for (int i=O; i<len; i )( 
try{ 

if(allTerm l.iJ.get Docu lI1 cnt Frcqucl1 .)(). 

alrl crlll III \ct\ CI,llI l 

Ol1t illUC: 

double TI- 0; 
d uble t 

) catch ullPointerExcepti n npe) ( 
IITOD pr int mcth ing m rc c plan.' I) her 

10gger.fatal("A nul lpointer 00 

iteration: "+"i = " + i,npe) ; 

II sort the term b , eigh t 
normaliser = allTerm [po Max\Veight) et\\ CI ht[ f'JIl ion() 

if ( - lod'I.I)ARA 1 rr R r RII 

QEModel.SUPPORT PARAMETERJ REE_ )( 
- normal i er =. Modcl.param terr n; ·. rm II 

all rerm ( 1 \\ CI hI) 

if(1 gger.i In(, n bled »)( 
logger.info("param ler Ir 

} 
lexicon.findTerl11(a Il Tcrm r . 1 \ \ \ CI hI) I rmlf) • 

i f( logger. i DebugEnablcd )( 



logger.debug(" term with the max' . , ' Im um wci hi : " 
Roundlng.toString(norlllali er, 4)); Ic Iton 'II (If ) 

} 

for (int i = 0; i < Icn; i )( 

aIlTerms[i) . elWeighl Expan i n(ollTcrl1l Iii CI\ CI ,llll n , ,-.In I!>n( 
'. IlexpandcdTcrrnl il .n nnal !. cdllc lICII 

term [I).getWelghtExpan ionO/nonnali cr; q ~) 
if (!Q 'M dcI.PARAMI~ ILR IRII ) 

. . 

a llTcn~ IiI , CI\ ci hl l 'piln lOll .llIl crm /1/ cl \ I hll ,,"'n,'''''' 
n rmali cdPrcqllcn • I. hld' ll{( IIle II I I 

public double gelEx pansi nWcighl inllcnnld, bpandcr III )(1'1)( 

double score = 0; 

Objecl 0 = lerm .gcl(lcrmld); 
if (o != nUll) 
( 

double Tr .. 0; 
double Nl .. 0; 
lex icon. findTcnn(lcrlllld) ; 
TF = Icx icon.gclTFO; 
Nl = lex icon.gcl 10; 
score = l11 odc l.scor(!«(Expon ion I crill 1)0). ct "" thm l 

TF, 
th i .1 wiD ul11enl en th , 
lh b.nUl1l bcr n O~CIl\ . 

Ih i ,3 erugeD UJI1CI1ILCI1 lh 
); 

return score' 

publ ic double gel Expansion Weighl(double lermld)( 
Object 0 = term s.gel(lermld); 
if (o = null) 

return -I ; 
return «ExpansionTerl11 I) ).gel\ eighlE'pan In), 

public double gelExplU1 sionProbabilil (double lcmld) ( 
Object 0 = terlll s.gel(lermld): 
if (o = null) 

return -I' 
return «ExpansionTerm I)O).gcIO um nil requcn ) I h talu .. , U"I/' ;1I 

public void inserlTerm(double lennlD, double "llhll1 umcntl r 
final ExpansionTerm I Cl = lerm ,gcl(lcnn ID), 

if(et = nUll) 
lerm s. pul(lerm IO.n ,, ~,pa I nl enn 1(lcm lD. • I m;/)ocvnlCfll 

else 
el.in enRe rd \\ ilh inD menll req n ~ l. 

public void sel umberOfE. pan i nO umenl JIl l \ 31u ) ( 
UMBER_ F _E I I _D II T \ Iuc: 
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publ ic stati c void main( tring[] arg ) thr \ I 
} 

cpti n, l cpu n( 

Wrillen code jor Statistical CO-Occurrellce based query eJ.pomi(JI/ 
package amharici r' 
1** 
* @author zi h 
*1 

import org.apache. 1 ucene. index: rerm Enul11 ; 
import org.apache. lucene.index. lndex Reader; 
import java. io. *; 

import org.apache.lucene.qucryParser.Par c 'xccpti n; 
import org.apache.lucene.queryPar cr. lIcryPnr cr; 
import org.apache. lucene.scarch.llit ; 
import org.apache.lucene.search.lndcx earcher; 
import org.apache.lucene.scarch. ucr ; 
import org.apache.lucene.store.Direct ry; 
il11port org.apache. lucene.store.F Dire try; 
im port j avax. wing. *; 
publ ic clas Expander { 

Ilretul'JlS index terms fro lll a given index 
public static String returnlndexTerrn ( tring indcx) th r \V 

topStel11 mer stop temmer = new topStcml11crO; 
Directory directory = F Direct ry.getDirectory(indc '): 
IndexReader index Reader = get Rea Ier(dircct r ): 
Term Enul11 terl11 Enul11 = indexReader.terrnsO: 
String term = .... ; 

wh i le(term Enu l11 .nex tO) ( 
if (!stopStel11mer.i top(term nurn .termO.text())){ 
i fe! termEnum .termO.textO. to tringO.contains("O") 

! term Enum.termO.textO.to tringO.contains(" ;") 
term = term + term Enulll .termO.te to .. .. . 

return term; 

Ilreturns common terms for the whole quer 
public static String returnComlllonTerrn ( tring querl crill Jthr \\ ptton( 

String[] queryTermsA rray = QueryTokenizer.tokenil uCI)(qu'l) J crm J. 
String sentence2 = .... ; 
long smallSize = 0; 
String smallSizeQueryTerm = .. .. ; 
String commonTerms = .... ; 
Iiselects a query term with the rnallest nUl11ber f c\pandlO8 tefm 

for(int i=O; i<queryTerm Array. length; i ( ." ."). 
Fi le x = new File("C:lmeaning" qu r Term Arr3)[II· 

if(small ize = 0)( 
small Size = x.lengthO; 
smallSizeQucryTerm = quer Term ITa) [i): 

} 
else if(small ize > x. lengt hO ( 

smallSize = x.lengthO; 
mall izeQuer Term = quer Tern1 j\rra)[I). 
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Fi lelnputStreal11 fin = new Fi lelnput trcal11(nc\ File" :/meanin 
InputStreal11Reader read = new Input trcal11 Rcadcr fin , "ul f- "), 
BufferedReader rd = new BufTcrcdRcader(read); 
String line; 

StringBuffer sb = new StringBufTerO; 
while «(line = rd.readLineO) != nUll ) ( 

sb.append(line); 
) 

rd.c1oseO; 

String[] sentence = sb.to tringO.spli t(" "); 
for(int t=O; t<qlleryTerl11sArray. lcngth ; t )( 

if(!col11l11onTerl11 s.equals("") && t!=(q uer Term ri ll .Ien tll- I»)( 
sentence = cOl11l11onTerl11S. plit(" "); 
cOl11l11onTerl11S = ""; 

if(!qlleryTerl11 sArray[t].equals( Illall ize ucr Tcrm»)( 

m - , ,- • 

+".txt"» ; 
Fi lelnputStreal11 fin 2 = ncw Fi lelnpul tretUII(n '\\' Fil ' " • IIlC.1I1111 ' " • qu' • I 1111 If 'III 

InplitStreal11Rcader read2 = new In put IrellIllRclIdcl(lill •. "uII -I!"). 
Bu fTe red Reader rd2 = new BufTercdRelidcr reud 

} 

String line2; 

StringBuffer sb2 = new tringBufTerO; 
while «(Iine2 = rd2.readLine()) != null ) ( 
sb2.append(line2); 
) 
rd2.c1oseO; 
sentence2 = sb2 .toStringO· 

for(int j=O; j<sentence. length; j++) ( 
i f(sentence2.contains(sentenceU))) ( 

cOll1l11onTerl11 s = cOl11l11 onTerl11s " .. senten eU); 

String[] cOll1l11onTerl11 sArray = COl11lllonTerl11 . plit " "): 

if(co ll1ll1onTerll1sA rray.lengl h >= 8)( 
cOll1ll1onTerll1s = ""; 
for (int x=O; x<8; x++){ 

cOll1l11onTerl11s = COl11l11onTerrns + cOl11lllonTerl11 

else{ 
for(int x=O; x<cOl11l11onTerl11sArray.length: x )( 
cOll1ll1onTerl11s = cOl11l11 onTerrns + contrn nTerrn 

return cOl11ll1onTerl11s' 

Ilreads index 
pub lic static Index Reader getReader(Di re t 

return Index Reader.open(i ndex)· 
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Ilret1Jrns expansion terms for a givcn qucry Icrm fr mall Ihe lerm In 

lithe first 10 retrieved relevant documcnl CI 

pub lic tatic String expand(S tring queryTcrm , Iring Icrm 10 'clcct l rum) Ihm\\ 
String[] termsToSelectFromArray = Icrm T clc I ' rO lll.~phl .. " j, 
String expandingTerms = ""; 
String x = ''' '; 

CflI ll I 

for(int i=O; i<termsToSelectFromA rray. lcnglh; i )( 

if( lterrnsToSelectFromArray[i].i Empl 0 & !tcrm, I ()~clci l rumMril (,( nnl III • • 

Iterm ToSelectFromArray(i].contain ("O"»{ 

int docCount = hit ounl ("(" qucryTcrl1l "A I " lerm\ I (1'-, 'Ie II Hlm,\/I \( '1 "I" 
i f( docCount >= 1)( 

expandingTerms = ex pandingTcrlllS 
} 

else{ 

if(expandingTerrn .endsWith(" "»{ 

IcrlllsTo clc II 'nt1l ,rll ('I j "." ", IIUIII 

expandingTerms = expandingTcrlll s.sub Iring(O,~, panclin I 'rln , IJ \llrldc 1(" "II, 

if(expandingTerm s.contains(" "»)( 

String() expand ingTermsArray = expancJingTcrl11 . plil(" "); 
fo r(i nt t=O; t<expandingTerrnsArray. lenglh- l; I { 

} 

for( int j=O; j<expandingTerm Array. length-I ; j 
String(] rank I = expandingTermsArrayUJ.splil("-"); 
String() rank2 = expandingTerlllsArrayU IJ . plit("-"): 
if(integer.parselnt(rankl(lJ) < Integer.par elnt rank211 J) ( 

String temp = ex pand ingTerm ArrayUJ: 
expandingTermsArrayUJ = expandi ngTerm ArroyU I J: 
expandingTerlll sArrayU+ I ) = temp; 

String(] va lue = expandi ngTerlll Array[Oj . plit("-"); 
for( int j=O; j<ex pand ingTerlllsA rray. length: j )( 

String(] check = expandingTermsArra U] . plit("-"). 
if(lnteger.parselnt(check( I J) 1= Integer. par elnt( alue( I J))( 

x = x + expandingTermsArrayU] + " "; 

return x; 

else{ 
return expandingTerms; 

. d' g to their imilarir \\ ith que!) tcnn Ilorders expansion term accor III 

public static String order(String expandingTerm )( 

String x = ""; 

if(ex pandingTerms.contain (" "»){ I "", 
. A - cxpandin Term . p II • String(] expandlngTerm rray - , 

fo r(in t t=O; t<expandingTerm sArra .length-I : I )( 

" 

"" . 



} 

forCint j=O; j<expandingTcrmsArra .lenglh. l: j ( 
String[) rank I = ex pandingTcrm ArmyU J. plil .. ... ). 
String[) rank 2 = cx pandingTcnnSArra U II . plll( ..... '. 
ifCDouble.parseDoublc(rank I[ I J) D ublc.par\cl ublc rail I II III 

tring temp = cx pandingTcrm Arm) U I: 

expandingTerm ArrayUl = cxpanding I crm\ (ra IJ I) . 
expandingTerm ArrayU+ I J .. tcmp; 

} 
} 

for(inl j=O; j<expandingTcnTI SArray.lcngth; j )( 
x = x + expandingTermsArraylJ I .. .. ; 

return x; 

else ( 

return ex pandingTerms' 

//counts the number of relevant documcnt 
publ ic stati c int hitCount( tring search 

DefaultLi stModel mod; 
Query query = null ; 
Boolean error = fa lse; 
Hits hits = null ; 

mod = new Def'aultListModelO; 

i en cur II \{rill 

E~CCPII()II . 1' ,11 \'1 ·ptilln.l rllnnl 

Directory directory = F Director .gctD irc t f)(" C pan Ion IIldc "). 

Index Searcher index earcher new Indcx carcher(dlrc tllr) , 

} 

QueryParser queryParser = new ueryPar cr(" nten ". nc\\ "mhan \11:11)1 II. 
try ( 

query = queryParser.par e( earch tri ng): 
} catch (ParseException e) ( 

System.err.println("Error parsing quer ... "): 
e.printStackTraceO; 
error = true; 

if (error = fa lse && index earcher ! null) ( 
try ( 

hits = indexSearcher.search(query); 
} catch (Exception e) ( 

Systelll .err .println("Error \ hen earching " "): 

e.printStackTraceO; 
error = true; 

int hitCount = hit s. lengthO; 
if(hitCount>O)( 

return hitCount; 

else{ 
return 0; 

//main functi on to write fu nction and run 

III 



public static vo id main(String[] arg ) Ihro\ I r,:." PII' 
} 10 " 11 ,1' cpli nl 

Writtel1 code f er Bi-gram based query exp(lIIsiOll 
package amharicir; 
/ ** 

, @author zish 
' / 

public class Bi_ GramExpander ( 

publ ic static String bi_ GramEx pand( tring qllcr , 'Irin d ~) 1111 III, I 
tring[] queryTerm = QlIcryTokcnizcr.1 kcni7.e lIcry(qucr). 
tring firstQueryTerm = qlleryTcrm [0[; 

String expandingTerms = .... ; 

String fin alExpand ingTerms = '''' ; 

AmharicS temmer stemmer = new Amharic tC111111cr 
String[J doc = docs.split(" .. ); 
for(int t=O; t<qlleryTerms. length ; I )( 
i f(! queryTerm s[t] .eqlla ls(firstQlIeryTcrm)) ( 

expand ingTerm = expandingTcrlllS .. 

final ExpandingTerms = .... ; 

". , 

'cpllnnl 

tring tempExpandingTerms = Bi_gra11lThe lIu rllsMlIkcr_ l.gctl· p'1I1 101; I cr11l qu I) 1 t111 [II, " 
tring[J expandingTermsArray = tempExplindingTcr11l . plil(" "). 
finalExpandingTerms = final ExpandingTerm quer I cr11l [I] • 100 

fo r(int j=O; j<ex pandingTer11l sArray. length : j ){ 
double probabilit) 

Bi~ramThesaurusMaker_ l .getProbabilily(expandingTcnll Arm lJJ.tC111P pJ/ld111 I C;t11l ,. 
if(probability > 0.0)( 

+ ,. " ; 

i f( ! fin aIExpandingTerms.contains( expand ingTcr111 rra UJ)) 
finalExpandingTer111s = finalExpandingTerm e\palldm I cr111 \ rra) lJ) 

System.out.println("order is ca ll ed"); 
String fExpandingTerms = Expander.order(finaI Expanding rcrm ). 
if(fExpandingTerms.endsWith(" .. ))( 

fExpandingTerm s = fExpandingTerm . ub Iring O. fExpandlOl! r rm .1 tl11<k 

} 
expandingTerms = expandingTerm + fExpandingTerm ~ " ~ 

String[] separateExpandingTerms = fExpandingTerm . plll{" "): 
String separateTerms='"' ' 
for(int a=O; a<separateEx pandingTerms. lenglh: a )( 

String[] term = separateExpandi ngTerm [a]. plit( .. · .. ). 
separateTenns = separaleTerm + lerm(OJ .. .. 

if(separateTerms.endsWith(" .. ))( 
separateTenns = eparaleTerms. ub Iring(. parole rerm I lind 

) 

if(expand ingTerm .end With(" .. ))( 
expandingTerms = expand ingTerlll . u 

ex pandingTerm = expandingTer111 

11 2 
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return expandingTcrm . 

Ilreturn 13 expan ion tcrms by ele ting cqua l am un t r m C,I h quer I 'm I 

pub li ~ statI c tnng gctFinal 'xpansionTerm trin' c'pan\IOfl I crill , '>tran l ' I "flIIIIIIlIO~Clrt1"1 
Stnng tempReformulatcdQucry " ref, rmu lated lIer . 
String finalExpan ionTerll1 = ""; , 
int alternateNoOrrerm T elc t .. 0; 

tring[] separation I = cxpan i nTcrm .split(" ") : 
intnoOffennsTo elect = 13/scparati nl.lcngth; 
fo r(i nt i=O; i<separati nl.length ; i )( 

fin alEx pansionTerms = ""; 

tring[) epara tion2 = cpaJ'at ion II iI. plit(" ... "); 
if(!separati on2[ I j.contcnt Equal (" "))( 

tring[] terlllsTo elcctFrom .. eparnti n2111. plit(" "), 
if(term sTo electFrol11.length >=no rrcrrn To elc t)( 

alternateNoOrrerrn To clcct .. no rrCntl '1'0, cI . 't: 

el e( 

alternateNoOffermsTo elc t tcrm T ele tFrom len th, 

for(int j=O; j<alternateNo rrcrl11 sT elect; j 
fin alEx pansionTerm = fin al 'xponsionTerl11 ' tcrlll I o~ 'Ie tl r 1Il1.J) ~ . ", 

String[] finalExpansionTenn Array fin alE pan ion I crrll .\plit(" "J, 
i f( finaIExpansionTerl11sArray.length 2)( 

tempReforl11ul atedQuery tcrnpRcforlllulatcd ucry rcpla ~ hn II 
fi nal Expansion Terms); 

return tempReforl11ulatedQuery; 

Ilmain fun ction to write fun ction and run 
public stati c vo id main(S tring(] aIg ) throw 
} 

ception{ 

Written code for Bi-gram thesaurus based query e:t:pamiioll 
package arnharicir; 
1** 

* ~ author zish 
*1 

import j ava. io.File; 
impoJ'tj ava.io. *; 

import org.apache.lucene.analy is. *; 
public class MakeBi_gral11Thesauru 

public static vo id rn akeBi_grarnThe auru 0 th ro\\ " pl! nl 
FileOutputStream rout = ne\ Fi le utput Irea~(nC\\ hi " • 
OutputStreamWriter rt = new Output trearn \ ntcr(f< Ul. utr· ), 

BufferedWriter rtt = new Bu ffercd Writer n): 
tring terms = Expander.returnlndex erm (" ;l mpl .in ' "). 

tring[) indexTerm = tcrm . pli t("" : 

) I " 

rollnl 



for(int i = 0; i< indexTerll1s. lenglll' i )( 

i f(! indexTerll1s[i]. contains(" ") & ! indc Term Ii I.cqu I ""J 
I indexTerll1s[i) .contains("O"»{ 

rtt.newLineO; 
rtl.write(indexTerll1s[i) ": __ ") ; 
int countk = 0; 
int countk I = 0; 

double probability = 0.0; 
int break Factor = 0; 
for(int j=O; j< index Terms. length ; j 

if(breakFactor = I){ 
break; 

i f(! indexTerm [i].contains(" ") && ii ndexTcnn Ii l.equlI l, ("") 
&& ! indexTerll1s[j].contain (" :") && ! indexTcrl11 I i I. nt uin\("O" 
I indexTerms[j].equa ls(" "» { 

Ilrtl.write("I"+indexTerlll Ii] "and" index'i erl1l ~U I "I"). 

String s3mpieDocs = " :/ amplel l Kin _Ol.txt :1 lI mpl ·/l. · ·bl.!, t _0111 I., 

Slring[] docArray = sampleDoc . plil "") ; 
for(int x=O; x<docArray.lenglh; x )( 

Filelnpul lream fin = new Fi lclnpul lrell ll1(n '\II Flie(do IrJ I j)). 

InputSlreamReader read = new Illp Ul trCllIllReudcr(lill . "ull . I!" . 
BufTeredReader I'd = new l3urferedReader(read); 
String line; 

StringB ufTer sb = new lringl3uffcrO; 
while ((line = rd.readLineO) != null) { 

sb.append(line); 
} 

rd.c1oseO; 
String sentence = sb.to tringO: 
Token token = null ; 
AmharicTokenizer tk = new AmharicTokcnizer(nc\II 
String tokens = ""; 
whi le«token = tk.nexlO) != null )( 

tokens = tokens + token .terll1 () "": 
} 

tringRcadcr( elllen ell. 

IIString[] tokensA rray = QueryTokcnizer.l keniLc uer) (I en). 

String[] tokensA rray = IOkcns. plit(" ") ; . 
System.oul.println(indexTerm [iJ "and " + inde\ I crm UJl: 
countk = 0; 

for(int k=O; k<tokensArray.length; k )( 
System.oul.println(token Arm [kJ) ; 
if(tokensArray[k].equal (indexTerm [iJ)){ 
if(k < token Array.length-I)( 

+ indexTerms[j)); 

if(tokensA rray[k+ I ].equa l (indexTerm [j ]) I t en J\rr3) I ." 
System.oul.println(" e" token A rro) [k I J ~" r " I en 

cou ntk++; 
System.oul.println("coul1lk = " 

countk 1++; 
Sy tell1 .oul.pri ntln("countk I =" 

probabi lity = countk 1/ unl~ . 

if (probabi lity > 0.5){ 
rtt. write(indexTcrm [j ] "" 
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else( 

breakFa I r - I ; 
break; 

c unlk 
) 

) 
el e( 

i ret kenSl\rrnyl k- ll .equol (il1d~ I 'nmlJ IlJl 
c ul1lk ; 

) 

) 
) 

counlk I 

I robabilily - OUl1tk II ounl~ ; 
if (probabi lily > O. )( 

rll.wrilC( il1d T~rrn UI 
break Fa lor - I ; 
break; 

cl e( 

counlk 

* irecollntk 1= 0)( 

probab ility = countk l /countk ; 
) 

P/Ubllhdll ). 

y tern .ouLprint("for" indexTcrrn [iJ "and" indc\ I erm lJJ "pro al>I1I1, hlhl. 
+ "with countk = " + countk + " and counlk I .. countk I). 

if (probabi lily 1= 0.0)( 

rtt.wrile(indexTerll1sUJ + "-" + proba ilit ); 

*1 

rtLclo eO; 

public sialic void maine Iring[] arg ) Ihro\ ' epli n{ 

final Fi le docDi r = new File(" :1 amplc"): 

String txt Doc = "b"; 

rnakeBi-&rol11The aurll 0; 

I I -
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