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A novel model for phrase searching based-on Minimum
Weighted Relocation Model

Javad Paksima
Department of Computer, University of Payam Noor, Iran

Abstract

Finding high-quality web pages is one of the most important tasks of search engines. The relevance between
the documents found and the query searched depends on the user observation and increases the complexity
of ranking algorithms. The other issue is that users often explore just the first 10 to 20 results while millions
of pages related to a query may exist. So search engines have to use suitable algorithms with high performance
to find the most relevant pages.

The ranking section is an important part of search engines. Ranking is a process in which the web page quality
is estimated by the search engine. There are two main methods for ranking web pages. In the first method,
ranking is done based on the documents’ content (traditional rankings). Models, such as Boolean model,
probability model and vector space model are used to rank documents based on their contents. In the second
method, based on the graph, web connections and the importance of web pages, ranking process is performed.
Based on researches on search engines, the majority of user queries is more than one term. For queries with
more than one term, two models can be used. The first model assumes that query terms are independent of
each other while the second model considers a location and order dependency between query terms.
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Experiments show that in the majority of queries there are dependencies between terms. One of the
parameters that can specify dependencies between query terms is the distance between query terms in the
document. In this paper, a new definition of distance based on Minimum Weighted Displacement Model
(MWDM) of document terms to accommodate the query terms is presented. In the Minimum Weighted
Displacement Model (MWDM), we call the minimum number of words moving a text to match the query term
by space.

In addition, because most of the ranking algorithms use the TF (Term Frequency) to score documents and for
queries more than one term, there is no clear definition of these parameters; in this paper, according to the
new distance concept, Phrase Frequency and Inverted Document Frequency are defined. Also, algorithms to
calculate them are presented. The results of the proposed algorithm compared with multiple corresponding

algorithms shows a favorable increase in average precision.

Keywords: Search engine, Ranking, Distance, Phrase Frequency.

el 3l 3 (b S S degezme 5 (5] 92900 n 2 50 03l
SleMbl Sb5L sleein ;o8 5 ion jo a5 cul > o 0l
S5y S 5 oS slid ol sl Jsame b
L1 6l (25 2L ok 2900
e I 4 el ISl 5l G e S
Ol S Cganr Hig Jlo lyisar s pakie
Ol ped o3ly g € gia ] Cawsdi o3ly a5 sl 03lg g0 el
3 S g Cewl 05lg 90 Dl 5 s Jobo el Kgzin»
L6] wylo o5ly il 5l 5 Gt o Job Dl le oy S
302 OFelee o 5 S0 89, p (el 5SS 0
3o, MY a5 wl astie Excite ggoins jaige o
U] s (L) J8s codle ol bagzg oy
Kz 50 Ol dgalis o5 wad e Gl Koo (chagh
Sdle g wes i b ojly 90 a5 alegrgmn 5l eys
L8] Lz 85ls &5 sl 0090 &yl i jlas oo Jo8 &5
Ll 5l oolitul o)le G (g7 gl ol s,
03ly o Jalis ugSian Bylad 5 o 5o [9] Sl T usSine
Wi oylads Jols e slo glian ) s pgd a5 ol
350 05lg ol ;0 a5 slacaaBge g diw [0 ofly las, olaas
il ) D)9ty g ool alls arw o ks
<d, tfas, [p1, P2, ---- >
tfas ot o5l Jolis a5 Conl (gaiw anwlin d o] yo a5
Olad 1yt ot Cuxdge Pi g el d v ot dlas ) slass
el by Slaw cpl 5l diged G 5 Cow pd 020 o0
<101, 4, [5, 11, 25, 77]>
Slr 53100 Olej S Balod o o8 Sl ol b
SIS 8las g 29 B3y Slaws 4 &l slass (5)les
Dle o bl lp el aaly aaw e o le (B3
b o 5 2l 5290 G5l lacusdse Tl b
S5 el Glad g oo 5

I Phrase
2Inverted Index

doddo —)

O 3L S 2 09 Vb CuleS ghls i o STay
E5o9e (il 5 Sl )5 L5 4 atly sron Loty
S5 d9d o0 aas) slapt o8l (Suzey Gl el
1) ot Ao s 1 00 )5 el S o] ] S50
OSes 979mn S lp S [1] a8 (o0 (o) 2
WWlrie pplde 8L Gl Wl e sla)gise
Al @V S b caslio o2y 55

lacwend nimte Gl S anas, i
Ol 0 &8 Cosl gan T ganas; .l gz la)gise
3 090 o0 03] (yaeT 9o Hgige lawgl Ao CoaS
S97y oy Slbo Ganas) @lp odes g, 90 pol> >
plsl slwl lgiome (alol  ganass) Censs (b9 )3 3,1
e (o Joe wiile ala s ((w (an45)) 258 o
Sygo (gadd, Do Caesl e g oy OYladl
2S5 s

L oS oo (o g2 j5ige (Sl (GRS, 5
o, |y sbewl 929 p 9w LLS)I Ol 9,5 o
Slyzme b slwl cozgmn po sln lapi )81 ool o 0sS
<8l,0 5 VL Skl 9290w 59 S92 50 BT5lg 4 Sad
BM25 ([3] TF-IDF slags s Jle lgicay oS o
Gaas; g8 onl slept s uimly 5l aises 9o [4]

a5 Cewl abcsle e sbewl gob; olass Lol g
sl 1, Sy b BT S g aiin Jaie oo 4
VIE) 039 o5 lagz g OSlg Sl Jyano jglods i o0

YA 2l ¥ o)l Ay Jlo



http://dx.doi.org/10.29252/jsdp.15.4.71
http://jsdp.rcisp.ac.ir/article-1-670-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-07-04 ]

- 10.29252/jsdp.15.4.71 ]

=

)9 LA diseS wlwl po )le GoFd Slye B33 J3w

Js b s 53 9290mn OB3ly Sundse elul 2 a5 oS
Geb 05 a1 ofly 95 G Aol pogde Lot
odsonls gadai (85lg olaws 5l canl & jle alold ol iy s
OK&QMB‘M&)OM&PTSMQ&
sl a5 el oo cesoy Gloj @mlS e 55 Allae
L14] s oo Mol 525005 SBT3ly G Abols 09205 @

[15] GolSKen 5 "l VA Jlo o oizpn
Sl glimal 80 5l eslinul gl sBg, Lot sl
e gl asls &l InQuery lgxe b jgle y55lg
83ly Jle (sl 13,8 Bd> 92950 51 1, YL DF L (53
B> Glod ped (i S G92gmn 5l 1) € o>
g ol Olras o 1) os> 8 ooy .aio,S
[16] 0 ol cdls o ke bawgs Yoo 0 Jloo 4o baoay
ool g bl S Jlis |y cals 15 2l Sen o Koo
O3l 3 e5 e o5 slogmn s ewstials 55
sl jlel )8 0,555k (izen 5 Sl 52900

OBl Sy sl e Sby slade
Wl 1494 Jls 50 b (ol ool &1l 929 oy
Joe abis,o b1 o lasbinl "7 slosly S5 Jos [18] dl,S
455935 ‘s.nJLo)i wL..M )é Qoals Wy \f(_slo)‘st)
5 TP ity dee | @l (Blss; 5 ool
[, DLM"") atusly Gb; Jow Yoo Jlo jo (il Ko
Jowe &9 o Jlasl Loyl Joe ol 5o [19] wols olgiian
oty ;0 1) jglme (B3lg Jals sl 5 lo3lySS (Sb;
5| Glacgome 5l ooliiwl b Lol 068, Cay yad s Jsb
Slee OB5ly Glp 1) beasgn calls ik ol
4255 330 QB 3lage) haid (o ;5 055 (eSS sz g
I g oolaiwl b Jae o o oSl opl as 3 18
ooy 53 s7acmn St lr Wem sl bl ples gl el
L20] 092 poles Sloms g2in

S b g2y ep o Gloy bl ganas) oy
$lp Byl ieee IDF 5 'TF el sl ojly
g TE-IDF lahg, 5o Loyl cnl astus suias,
Gl oy, cnl 5l palesn ST Wloads oolazwl BM25
Sy stelive slo sl b Wb gl solaiwl &yl (somns
D s 5 O)le

S Slp s Slaygise ;5 Jyerejsba
wlie el o oliisl gl caodle 1 )] o o5 5 Le
sl gounie lapi o8l 5 358 sofos 0313 S (Sonr
il 3 a5 ceadle 51 Ll [11] 5[10] cansl o ) )]
Ot 45 a3l golewl 6l bl (n Bt el S
Sygo o) 50 alold  3eS b g i plea b ole 1S
TF aslice (5,2al dlie ol 50 jskiie Cymad 4y cions] 28§
ol |y Ojle o uilS 3 a8 sl saiicas x5 PFT b
S PF ol 5 IDF daslome gl can oSl 5 oo o
D9 s

osiplol Lo po (gla )5 Y i 4o alie delol o
wadoslaiwl SlMasl ¥ iy )0 1940 c0 ool musss
iy o2, (i 50 015l g o0 smlgs Gy o
lnslin B i ) 500 byme IDF 4 PF apuslono (gl

el 428 S alomil S0 055500 90 9 (soloiin ;550

by gla,ls -y
oy 8 QB3ly (Sls 9590 50 WIS 0 gl
21y bl (s, (5l gt 45 sl (VAVY) 5 5
2] cl03,S" (omyp 929w n OBT3ly ©pslme (ol
bl 5 925505 G5l BLI,I Gl w55 soleiion (95
2 5l @bl lp g o patine olazy; Sl
5 am bl ol oo oslitwl (MST?) aicies slig
3976 0,90 4o |y 095 Bl VoNT ?G’;L&YL} YooV Jl
137 wioks @) 92502 551y bli | e 00,5 Laseine
5 ool (glads 45 W0,5 slgiiny o] le; LzalS (sl
aiin gligy e s il gl ol ol 5l ol L]

gl oolazw!
2 5 riinaly Gilo S i S 1A L o

° Croft

10Metzler

" Dang

12Song

13 Bigram

14 Unigram

15 Gao

16 Dependence Language Model

YA 2be F o)l IYAY Jlo

! Term Frequency

2 Inverse Document Frequency
3 Phrase Frequency
4Rijsbergen

5 Maximum Spanning Tree
$Nallapati

7 Allan

8Keen


http://dx.doi.org/10.29252/jsdp.15.4.71
http://jsdp.rcisp.ac.ir/article-1-670-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jsdp.15.4.71]

Eyazme g Cosl o 03,5l Cusody Sk Ee )0 szgimy
g se 03 )5 4 jhial dclome (61 Lo

oo slgiion il Ses g 93l Jawgs CRTER Jow
OB5ly ablis Sl (Soaly i o (sl o] [27] {26] ol
b ok G039 Fesy ol5ly s, ooliiul 929w
5 o3ly o sl (s (039 Ao (gl LS o 8Ly
b &3 Olgreas jslma o3l 90 @blis Jore s 9 42357 103
98 o oS 5 BM25 abay

Jio gl el zohe o (6,500 dape s
oolitul b )5S Jloj (im 383 jobar &)le (o
RS Eydge WS oo paiia 1) Sle JIJE oBdle
2 s 5 gl Jite lszetr ol Tozg e A
9,955k Slesliiul b jlome 055l pogie IV VY JLo

[28] wiosisn ogupa |y 929w drwgs

oo lwl WMol -¥

Gkl Sl |y e G 5l plodils dlasy deS alold
‘a4 s ;5,51 e (6lys omeliso aAlold gy oy S ile
b 1 09 dnlys 5y dlols (36 gz ‘a b’ oylec b’
‘ab b el ash gbaly S b a0 99290
STRCIPNENPEISIC VN RIPT IS
(Cwlb g gaojly amw lilo Vb aiws s wlos,S (5,8
sl el 90 4 Vb i pba’ o)le g
Sl 50 0gbon 90 b plp abold calpli g o)l 5L G
a5l o B Gl O pogde il yao alols oS
YU s o ‘e b’ ez Jlin glgea ol glrals
AR oo 4zl ) ho alold

G 50 &5 (Al slaly) 0 kel (ol 4l
IFGesn 5 Fr )l Salite b il Gle (S
&z Py g Sl S e o 1) (Bl G abeold aeS
ilos e alold dwlre glp S0 sla g, g alold

Olye cdiny Giu dw 4 05 diw MWRM. Joe 5o
2 edly sl e Gl )3 09diee e Wigm e g
g odd ad)F A o i gl wilise sla i
6 Lol 03 s Gise a4 pige Sl (Sl alral>
oiou da cpl 3 oles (V) S0l 550 alold dlos (o
e3e QL 1y Lol (e (5558 3Ll

I CRoss TErm Retrieval
12 Query Expansion

009l slp @lacty, oIS agh 5l 6550 098
@l oy sty Jlisl slaJos ;5 5l Sy
21 BM25 (g, YeoX Jlo o sslo 5 ' g, Jlte
alols 51 b lmQT [21] wols axwgs (85l (Soanaly (ol
OB5lszs; abols byl (g, )0 w0 ,S TF el 030 1,
)5 5 ¥ ol 00k apnloms (lolageiy 8,7y S 5
Tsloslyn uilS 8 (8 ledd (sl oyt So IV VY Lo
5 a8 Wsls ks |, BM25 5 wo S soliul i S5 4o
o dloll Lo i8S colatnl Lol asle gl Wl ,8
Alis S aS vgs sloslg slass wfwo Loyl oolpiin Jow
380 oo ) 92smn (Bl ples Juls 3lg
5 Sl oo oolazwl oyl pl 31 golprinn o6l jo [20]
P TF gl 4y b o9l g0 iy 5 (PF) &)le (iS58 2l
255 8 ool 550 (ganas; slap 5Nl

pb 4 ol )ll 5l eolial b il Ko 5 cisu
L bl [22] wols anwg 1) 095 slel Jow *o¥sS
21y s2s0mn O5ly salad jen Jleisl Y5 S eolin
g1 ol YL ce s byl g, Slol o e 50,51 s

ooz Joo Yoo 8 Jlo yo (il lSen 5 7 2,
Sl sz amn ©yslme sltel oo jolods a5 wisls sleriny
P sba T o258l [23] wiS o aple ofly 2
15 sl 00 (gjlmoolyy s les slo bl el
S iszamn oYl sbcambye canned il n aise
B 098 03938 (orex Djgody Alold 05 s loly
Al plwl YooVl jo (5,86 s \’53[_; g olie
Szt |y GB5ly dlold 4 byype (Shy i bl [24]
2 e sl 50 Bls G3g Olaredr 5 dnloe (orexd
aS Sl oo oty gloj a1y e i S oolaiul Igise
OB3ly el o Aol (3 SaneS ulul (339 slere
Dol 48,5 I 55 2y

by Joe "ok s "l Ty 5 ol s pelul
Sols slgiien Yoo Jlo yo I, (PLM'Y) 4o o55lg

O3ty ples pm balols o ieS lapyl og, o 251

! Rasolofo

2He

3 n-grams

4Copulas

3 Biittcher

Posting List

" Tao

8 Zhao

°Yun

10 Proximity Language Model

YA 2l ¥ o)l Ay Jlo



http://dx.doi.org/10.29252/jsdp.15.4.71
http://jsdp.rcisp.ac.ir/article-1-670-en.html

=

)9 LA diseS wlwl po )le GoFd Slye B33 J3w

[ Downloaded from jsdp.rcisp.ac.ir on 2025-07-04 ]

- 10.29252/jsdp.15.4.71 ]

S BB ) i o 85 el LS5 LG
L 9 Sl ém u.....a:lf LS‘)-.’ Sw o ulf)‘s sualine
Sodisr Ol ¥ iu j0 &S (Ll (geainn (g eolitul
g oo 41,8 1 0 aiw 0 Ole (5l sl ST ples

9t ciliseo gl i 3 o led 11— JSUd)
Loy ool ot (o6 0 alod
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and the hypothetical distance between these sections
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Algorithm PF

01: Input Query q, Document d

02: Output PF

03: Assumption

04: qis <ti, ta....., tm>

05: d includes <ti,(Pi1,Pi2,...)> , <t2,(P21,P22,...)>
gones <tm,(Pm] ,PmZ,. . .)>

06: Begin Algorithm

07: Max« 0

08: Repeat

09: Make a new permutation

10: S« Calculate Distance of all phrases
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= 11: If S>Max Then

S 12: Max«<S

o 13: Until no new permutation

S 14: Return Max
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§ ~ U (Algorithm-2): An algorithm of calculating PF for a phrase
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Algorithm Distance

01: Input Query q, Text T

02: Output Distance

03: Assumption

04: q include <ti, t2...., tm>

05: T include <(t1,p1), (t2.p2),... , (tm, pm)>
06: Begin Algorithm

07: sort <p1, p2, ..., pm>

08: Mid« Center of mass of <pi, p2, ..., pm™>
09: For i=1 to m

10: move (i, pi) to Mid +i-1

11: Distance « Distance +abs(Mid +i-1-p;) * wi
12: Return Distance

alold if.mlz.o M)’ij‘ 2(‘—&5%)&')
(Algorithm -1): Distance calculation algorithm
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Algorithm IDF

01: Input Query q

02: Output IDF

03: Assumption

04: q include <t t,...., tn>
05: N is total document in corpus
06: Begin Algorithm

07:DF « 0

08: For every document d;
09: PF « calculate PF(q, d;)
10: If PF>=1 Then

11: DF <~ DF +1

12: Else

13: DF < DF + PF

14: IDF « Log(N/(1 + DF))
15: Return IDF
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(Algorithm-3): An algorithm of calculating an IDF for a phrase
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(Figure-4): The intersection of the two words qi and qj based
on two Gaussian core functions
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(Table -1): Parameters and calculated weights for the

BM25F model
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