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ABSTRACT

In this paper, we have discussed the search function that can be embedded and used on Android-based applications.
We used BM25 to suppress insignificant and too frequent words such as postpositions, Pivoted Length Normalization
technique used to resolve the search priority problem related to each item’s length, and Rocchio’s method to pull items
inferred to be related to the query closer to the query vector on Vector Space Model to support implicit feedback
function. The index operation is divided into two methods; simple index to support offline operation and complex
index for online operation. The implementation uses query inference function to guess user’s future input by collating
given present input with indexed data and with it the function is able to handle and correct user’s error. Thus the
implementation could be easily adopted into smartphone applications to improve their search functions.

FIHE © AN 75 ATtEE $8, JER|E, HAE HA, wsw

Key word : Search Function, Smartphone Application, Android, Text Retrieval, Feedback

Received 12 December 2016, Revised 14 December 2016, Accepted 28 December 2016
* Corresponding Author Mintae Hwang(E-mail:professorhwang@gmail.com, Tel:+82-55-213-3832)
Department of Information and Communication Engineering, Changwon National University, Changwon 641-773, Korea

https://doi.org/10.6109/jkiice.2017.21.5.974 print ISSN: 2234-4772 online ISSN: 2288-4165

@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/ by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



I.M E

A K O] oFo] =31 Q
O] =2 HlofEl FoflA] °Jo} FEE ot A
7)%5-& o)A Wheeh A 2E ThE] 13 BRH 24
= A4 AL 9ok B o8 E o2 sk 72 Ul
olu 5o] H4 QX Afo| Bl BRO| T 43

= AT SYle A 7sel A éh—
7]
[e)

Jml{]

#koBo|u} e 13, o= w] PDF #]¢]
EE o] Z)Ao| 45 Bt BE A4 758} Pat.
L RS 9 A AR Aol S Aslie
ofZelAo|dell BRI A 75 EL Bas] A4
ol ol BAAL Eqjshe dolHE B 1

BAIge] 9138 ol 2R A fzo] 2T 1
2 olefat A V)L HAE O A B
Golalol telol® Hran Al g Hor

A}

H, A g wols thy
A7} 15He dlol8 & 43
£ mAre gick

AHgA7E Uk vhE Badel kg A ojgte.
2 Aok W Sk QAT AR A 2
ol chaf Holt= wh-2 T =) obA] 1 o] 52| 7
A Ztol rRheka AbgAte] BAlZQ) 95 S F o
BesA olale 4 Gl Aol 7HsT Zolck e
3 of7]of 3 54 AHgAe] sjEwo] A4 A4 2
ol 22 Fichel 71 AgALe] H 3kl G 4] A

=9 2w 919 Aot

olelgt wEu 714e Pls] AE 9 74 A

AN

it

>..

oM 2gET gom, gF dlolelue] %

P15 E o §HL. T} AutEE Sof g

HA )5BS Tt B aE TE Y 3o a3tk
L 7

gk ol 23t W= /)% A sHE A 715 e]
BAE Fol A ©Z 420 AEL BT o A}
223 PC A=Y FAFES haLoR gk o7y

= 2UREE YollA o]-§8 4= gl= SQLiteet 2 &
Al o] gwjo] g 7|4l = 1 752 A%
St Q. E AAL FU)E vt gl ol =9 Spotlight=
H|2:38} 7|58 A Ystais gl ot vl EA A A4 V)

o]t}

E
o
fu
_E\

_;

wel AULEE St BYEOR T4 LHHSH
ofe] ofzelAlol4ol SHAElol m=ul 758 A}

A0IEE OfEZ|AH 0[S 2IE AHICIES m| =4 X2 HA4A|

£ A4 FRARE BE 47 gche o) 2 F3) AA 2
o FLE FAA|L ofSelAlol 5] PA A

wpEpa] 2 =EoAs tERo|E 7]Rke] AnfEE
S g EREF LR sto] D mulS 2 sk HAY V)5
o] o sl ATt ol $8l FEH o o
olo] ou|E FHst= WE F7F =3 (Vector Space
Model), THojo] wlwe] w2 B2 715 $lal Okapi
BM25, 12|11 T}t v = 94 4517 st} Pivoted

Length Normalization &¢118]&S FAJof 4835
A 7)== LHA S A otslalA] o] S Java TE 1Y
o] g8 =R ekl S AL
2 =go) pAe theat gk 1ol M 1A

Aol -85t o e 74A] o] & 2 7ol thsf “Eﬂo}ﬂi
WA 27 oAt 44 7] @A el 47 H
g}, el IVARAE TEE A FEA Y %
WS 275k, upAEro R VAo AR 7]

k.

o =

g
::‘
&

i

é"nm
oO
ﬂH)'ohl‘

-

[

I, A Fedx| 7[2t o|=

=2 B8(VSM, Vector Space Model)
) 4} whoje) ojnji= 7} whojo] tigk AEA HE
HE Z7 2ygoz 33 715l
%) ojnjo] o g5 Tl we]
% _E_lg%o] 7]%7% IS E=:ps!
HEwS FEets HeSe] Yo el shssiol,
o] MEE-g A= vlmste] Auht Ruirrom g
oJu]g 7P LA S W] AL e 2 At
A WS 18 A5 2ol TAR FAMEE ARGt
[2-5]. o] X & uw A} tho]o] ou|E 4akz| o mE
YFoRA M TANL 311 F T3] ek opd
cholSe] Bula ojulol ukel 74 AnLE AA 5
U Aoz 7|tk
7Aoo g & =FollA At AN FEA=
ol gk HE 7t Y o] 2o 7|HhE FaL Qlth ARE
A7F il 558 4 Qe ofo|dlE A WollAl
ActionMacro Ao &=t} 18]31 ActionMacro
HA| = ActionWord A& o] 7l Z&3t 4= 9lom,
ActionWord+= 9E] 371 3 Aol A o o4 Halh

975



o gle st SEE g9olAt shtel Yo' 7t
FEE= AA n7he] ActionWord7} Q= d| o] H| o]
2E FTo R HFHEeh 1ejal BE ofo|ga}
HefE2 ol Rt Zh2e] Thefof thek Aykd 4ol &)
o o g HgdErh I1a 7447 SeE Tl
1L A2 Ams|of 71 o]AF& ol) Aokt A
A FEA = BES B & dolo A% B4 52 1L
25}A] gdom x| Z}7bo ofo|’lS oA E FHT
T+ e A 99y Yoz 7hEst= “Bag of
Words” 2 Z&3tth
:LEM AN FEA =

= Ay Qs

z¥z¥o] 2plo] X m A o

o
_‘l
S~
>
o -
ok
fr
_|>i
-
o
1o

o M
_ﬁr{r
Q2 A
e N, i

N

SARoF “Abe] ol gt
A AR
oA FEjRhe Hotke B AvA
‘Oﬂ HE T2 ActionWord 2 %] 2]
= FE7E HE 0, 4
@T’%E‘i P& EAS AAE
DE 97t ME Fmdtchs B

4 e
oy
e

) ﬂJli‘[
> H

off & yo o
o]

o H

(LS|
u°1' m

1o

VIARE

o @ it O W oox O o )y mlo O i
|o
fu
S
:?—ﬂ,
rﬂ

rlo oy

i3 2
N
N
ol
o
o
o

22 Ho{ol Hizo| e BH

ActionMacroo| 4] oj™ E7# ActionWordz} o]
R E L 97} ik ek oA g SAE S
o] aph o of o] belgAbe} 22 ZEo] itk of
A ActionWordE& 1 Hlix4E o =xvt 1
ActionMacro9] Q31 =2 o= 2= A9 917]
Roll MAR HHol2A o] A glek =, oW o]
71 ol ofol sl yjel grol wsicka A4 2 sho
7k 71 ofolslzh 2] Aol gl 2he ohjeh
ot}

webA ofH & tiH|s}7] $18f gF ActionMacro
Woll A o] | ActionWord7} U - AF5= HHE = 7
£ 1 ActionWord®] Q= of tjsl e & 71
a7t Aot @& e ActionWord7} s e
ActionWordo]| Tl Y& 52 =A 7= B
2 gofof 511 Zlo|ck

==X|(J. Korea Inst, Inf, Commun, Eng)) Vol. 21, No, 5 : 974~983 May, 2017

ojgA Famel I ATE FIHoR T
f1ell o] @A 2] H7}F ¥ oll«= Okapi BM25(Best
Matching) rare]go] 2.8 Sich. BM25= H4 <l
A, 38 AL" SollA AHEE 230 daes

oJtH6].

Term Frequency Weight

y=TF(w.d) = Verylarge k
k+1 o (k+1)x
J x+k
2
1 k=0
0 1' 2I s: ! > x=c(w,d)

Fig. 1 TFW Transformation by BM25 [6]

WA HEd] e 205 B2k F 2P et
9 104 A4 T el AgAQ B
Jhael sick. 2elLt o] e o TRelA Qe 1
2 2ALe} ol oluli glout BA A5 AHgEE o

o15e] Fawsk sk Bkt

9he 1) 10)4] Fe AM O R EAE BM25E
E7b RobdSE FawE FRIE S, WEt
FR R Yol A W Bt kelo] SETE o 9A H
W RIRRL QAR Tl gro] WASkA g
S e Y2 SEshEE ey iel g, u
E7H A et A ods 3 Basel T

A Aoy o mA B MER A EE B wolvt
YR 2 FAEES b PSS Y aAHo-8]

23 ofo|&lol Zojof| w2 HA

Aoz o2 ActionMacroEo] H|g| HFE 71
ActionMacro®] 72, 1w F2]o] v e shgo|
wH O & Zopxltt. wlzba] ActionMacro2] Zojof u}
E e E Fasf dojof whE FtekE AlE Zavt
ek ©lF gl AHgEE Aol Iy 20 AAG
PLN(Pivoted Length Normalization)©|tH9,10]. PLN-2
Fol7l B4 Zo|g 7|Zo.g Mo} 1 urh 2 Lol
7= otol| ol HisljA= 1 Bkl s dElE FaL
W= 7]EgiE et A2 ofoldlof tisiAe HUis
A 1 BIRghS Tol et

976



b <01
normalizer =1 —b+ bﬂ [ 1
avdl

b>>0
b>0

Reward A

1.0 b=0
v Penalization
L L I L
0.1 2 .. avd| Idl

>
<
Shorter than avd| Longer than avd|

Fig. 2 Compensation of PLN by Item Length [9,10]

2 =wolA sk HA @ A= PLNS] Pivot
A4S H4+ ActionMacro Zo|=2 AA3IcE o7|A 4
o]= ActionMacroES L4J3}= ActionWord2] == =
gtot webA] B AolE 71X]+= ActionMacro= PLN
HAA ol BAo] 7| A|A] grom, o]of thsf| 2fo]7}
295 HAX Y] 2717 AXI

24, 72| HE{o| B
R LEED —t—
g rov, ARgtel v ol wlahel A4 2] o
o Zo) 2w Ar%xu 2y glolefuo] 2
Pgeio] 2k Abgake] Msol ukel A At
k.
£ #13l Rocchio &Fi12]5[11, 12]—% ARg-3H o,
o= “dy 9l&” o7 WrlE olo|Hl =2 WE 2O F
Tolg7|ul, w2 Wl 987 o2 B7hE ojoluE
wje] 2 e Wol A 1A,

TRAR = ALY T =

=9

]'_1\__

N 2
OO}L’I‘N

filo

Q)

VdED vV d;&D,

o}zl 3 1-2 Rocchio &a12]Zo] &
S} 1 o] & A48k olek.

2~ 2~
88 542 a5

Table. 1 Parameters of Rocchio’s Algorithm

;m New query
; Original query
D, Relative documents
D, Non-relative documents
o, B,y Parameters

2A0LEE O E2IAH|0IME 215t U|c| = = X2 HA4H)

I, 2444 73] M7 W 7

3.1 72| %—’FJI%

waksls o], £ WAl @
o 7luko.2 AH§ A} SlEsh ezt Potel
A g3tol ALgAEe) 7] 918 8145 ol Rolth

= N, NG @

Table. 2 Parameters of Similarity Formula

M Count of matching initial/medial/final sound

N(C,) Count of consonants and vowels of C;

Felet zF thof 7ol fAbE FARI A
MR SA o gETh WA vlad £ ol 2}
o2 A2 8|wdHA ot A2 “uZdE”, “T %70
2 golg wlwshA | 4, et g, “0na g
cLel Uk o] A A ol fick 2

Tk

ZAHLo nz o] H
.Cx}% 5L fg—éj— 7P01 lo] Hch 1811
Ho & SHL s Zoerug E t)lo] Yo, &
At Aol o] 5 37HA] 719 Bt gk o83kt

T3 Eros FAR] FAESE H|SsA ZF 2
AR 0] AlgLEtt J5 ALt et whebA
“P =TT “B 72T 0] 9 Ale WIFZES 0.8027494
A1 °F 80.27%2] FAHES 7T & 4= Qi o] 4]
o FARQI FAMES} B|SElA] Axkgre] Hejrt 0~12
Hrt.

R Fl
o

977



olFA 24, T4 E T D7 BAsH He
g, ey e AL shut e eeie
Hl AFQJE st A 7hssich ey ol
g 5 vlasfop & ofo]go] =7} Yt o e
AREALR] Q) Lo gt Bf-go] Wold 4= it wh
2hA] =Rl A g g olete U A|Ehe
AT Bl u s e ES T T 2GS A
g otold 5ol st 2] 2HdS 43she
By

olgA el §5= WAE A% F whEeH

A

Bl = VSMoj u}z}

e

32, Aol

= =ollA AT A LA o] T Al A
2 F0]F ActionMacroE Fe] A T 7HR] A 4
ATt Ly FEja S7bA 9] B4 Java 7]4Ee]
Komoran 2.4e 2to]H.2|2|[13]¢} Th=of §}7]3]t]o}e]

= 85 HlolHE A&8 = Ay W] Q50|
HE A AntEZ o] &Aoo AH R P
2 A4S A et Ao AT

upefa] F201%] ActionMacrog AHFEZ ZpA||of A
T o9l 2 Eelsk= b A}l 3 FEja 24
Aeiol] &l Fela TR Eejshe AE Al B
o] F 7AW o= MQlo] Thgsle s s

yours”=“1”, “like” 12|31 “yours” 2 JLE3}ILA o]
2nEE Y59 dlo]jH|o] o] 7] St

et ofegt Zhet Aol ojn] gl e TS
7HA] et Ee7t HA| gtk oS S AR R
whol 7} F7bglck, “SEAb w3 At P
2 gel7} 7hseit 2h Al o 2 o) S
S o9tk wEbA tEAe} A AR Sy
ActionWord 2 do|gJH|o| 0] 7= T}

e obA AET FE 5 7lsem s
Aelte 2% o] A= thar sfdErh 19 394 o
£ £ vkel 2ol 7 It & e = “Abak=", Ak

i
I
L)
k]
>
=
-
N
g
2
T
=
2
[
o
927
rr
K3
il
N

Al

[e]
Heka 4 Al Helsh Bk Al e, g
TPz el @ 5 QAR e A9l F el A 1
7 ek SPAT AL AL AR S sk e #

AsHA Hok Z1E]al Al 7HA] ActionWord= B =4
& A9} ML A] & SAHEES Ho|H] 0.66667 7t
& 7= 2] HE 2 wHsolA) 2] 1 o] 2] v
HE 53l Al goj= A2 A3 ActionMacro=Z 4]
A Fek B8 GARE gho] Ztolzt gk A
B2 24jo] QlEiehE o YrEE AR} YR

of o] th 3 §-AFEE ol 52 Stofd 4 9l ol

rLooglh Y

Stage 1: Stage 2: Stage 3:
User Input Text| Eval. with Expanded
indexed items Query
Query ltem
Keyword Keyword Group
AL} ALt ALRE =
Similarity
0.66667
o=
Indexed ltem ALl =
Info Similarity
0.66667
AbalH=
AR
Similarity
0.66667 Similarity
0.66667
At S
Similarity
AP}
Similarity
0.66667

Fig. 3 Compensation of Simple Indexing by Query Estimate

2) A9 Aol - Felh T )
oPA Q1 Hhel o] W BAe| o] § Fhsat

golHefeli gupo] AA AUHEE A o)A Lol
BrhsstnE 94 Auol A SAsHe B4 24 o
olmejel ol g4 AW A2l uhyS Tejsheieh

FAA] ol A F2Fsh, 2 =ol A<= Ecilpse IDE2}
openjdk8-8.45.14 2 3+ o)A Java 8 ZTE1#jY o]
£ o] g3 PR Eah Wel 2Pt o HAE &
B 7= ¥ol iRt AeE AlEen, Au-2

978



ol = 7t Hehgt WAl Hoks) TAY F U=S
2| AE3F2 9)8) Kryo 2to] Hal2|[14] S AF&-RiTh

A ARl A= ohA AGTE AR o] EAIE 8
Ak AP s AollA “ + AR 2]y
A= S I i o L e A U
BAPZE 71 AR = oA b Aol 22 T
0]¢]S Bhelstal A =& ActionWord S H== T4l 7
Z AP 9] 7EEHE 1 2V 7| = Ao 2 Byt

e 2
F A ‘ﬂ

?‘5]—1:]— o]aq

J
o
J
o
G >~
- 4=

N

B -

gl rlr
g Of v

tJr"E}‘— ActlonMacro7} 1:}
AlHfo] ©AE Komoran o] H e
24 A U= 27 th}”é ar
Tl o) 3E3F EA] Alofj= “up”
“A” 4 eop = gkl o] A
A7t ok Aol
O}OIEéI—"— AU A2 716k oHIEZ) Uy
785 &A= 1A A lof] o] 7FeEhA| g4l
3, Aol 7Hsshd A= ofolglS B A A
Hh=th 1 AuolA] At 72 34l ko A
TZE g ofolglo] L Abolof| W | Yl=A] =
t}. ofo|glo] ke AR-gAfe] ofsf M7 =] ¢chH ok
A& Fflof stng FAlgke Ayl - v R|qt
87 ofthd B4 A3} g2 ofoldle] HA T2
A dlolelHo]2of Julo] ER ). o]t FAl-4=41-¢
Hlo|E 7S 117 4of| A AsFGlom mE wl el e
/\EﬂEOﬂH APt Y AR H&ol BT
73%- thA] HlolEHo] A H[o]E o HIE 7} HhAYSE uf

o 2 ol oo Lo

Az

59
==

¢
L
ol
ok
=

+

-

+ ¢
=il
=

AU

[s)

ol mO{'

I3

=
s R

> e

=]
pun

Eﬂ;(]

&

744 H7] F vl A elE ofolgle] TiEt HelE A=
g,

33, 72| 2R W HA

obA] AT WElA BAS AN “EAbIpE Y
APAE + AL Ao el HEoR HalE 4= 9l
o A9 2o 3 ARl A Aol st U o
ofo} WElAES ERSHE BEQ “FEAE E At

AR, “FEAIPE TS Feavto] ohel g
of “FE AL AA|E EakE ol fri ej4 EAo] B}
53 o melel o o] Fae wejs|Aolth. e

979

i

20LEE ofE2IA OIS | =S 1| =4l X2 A A

2|5t 2
er

AoMe T4 FHAS & 4 loBE thed]
“*AM”“P A= Fo] A3 H

Morpheme Analysis Server

P

Ul Thread

Analysis with

Item Add/Mod
Space

il

Segmentation by
Space

DB Update

!

Background Thread
Start Request

!

Waiting for User
Input

Analysis without
Space

[ Merging results

[ ]
[ )
[ )
i )
[ ]

Background Thread

Sending request
to server

Checking items to
process

=

[ Receiving Result ]._
!

[ J

]

If remains

Checking Item
Persistancy

DB Update if item
persists

Checking remaining
items to process

rocessing
complcte

[ Thread Finish ]

Fig. 4 Entire Indexing Flowchart

T+ A EHJHOML W DBl A7 ZF et
Axte FeAES HFof F7ReIt A& =9
olte] “rol2He A0l AL e
24 Auke AEsk Fo] gk “Erolet FPejat
Rocchio’s Methodo]] w2 WE] 2 Ao 2] djo|eH|
o2 Aol “ZX|"eti= wole} ATE Ao 7S E o]
U Aofeh wheba] “ A" Felof| t-35h= FEia =
2“3, Al AR SR

ap2|al GAlof A= ol 2fgh FEjA HES FAA| ol
7125 mE Fejiuleh shbe] 2h9lo] thgEnatel

HE 2 HE5H) Hek 550 gl FeaEe Ao
Qgomz A wWE 9] g e F7)= 002 A
g, B0 £A)5h= FejaE s A
713ke dlolgslol o)A Eealet F2lE A2
s @A 7} ok ok
EHor Y= 72 WE L o8

%

HE

=i

pul

El&

8
3

=°] <0,0, ...,



SRR ELSIE|ER

0.1(3EART 2H), 0.2 2+4), 0.3(AH 2H4d), 0.4(
2] 249)), 0, .., 0> 7} -2 n2}g) wje)7} k.

s =ule w = u) oA 2] o] 2} ehglol oha) gt
of Aol Aow W ofolBl 5 Wxo| 2715}
B, 2z WAk Fe) 0 7 99lo] marel Apme
7 Hele) 7)1E el Aol o Aol 71
wggtol ClajAlch E vl = Auels Aow wh
£ ofo] gl 5o thefAls FA AL TS AR 04
Zrol Ay, Teli o)@A ARE wEw gus
A8 A gAe A2 §574 2 2] il o
ol Fele] 74 wholel ke v HRsg FiAe}
el 2 6 g AR 19 5ol oleiet
2] e 8 TS AR RolRT gk

Fll‘

j:_o?d

After a previous search:
Storing feedback info

|(J. Korea Inst, Inf, Commun, Eng,) Vol, 21, No, 5 : 974~983 May, 2017

ol gloich wl=w) e Abgate] WA RS )5t
7] g8l 19 BollA mi whel Zo BAH mw
(Implicit Feedback) 0.2 At AL&R}71 §]of A5 g
ol 2 H=g Fol izt Feshe ololle e
ok AFEhol L otol 8, ZejahA) a1 Wolrhe ofolg e
ATQIE ofolglo R AMska, Wl upxuto R SYH
ofo &l 7HA gk AL} HEE A0 & 71gck 1 of
eho] S]] oo ofolelo] tiaA L T =S 3
7} itk WA]A o =al(Explicit Feedback)o] o} oAk
ARgAR] HE ofRL BRaletA] 947] wjiolck B
Ak e A5 ALgAL Aute) gae Sast
L AA, Z O R dolrAY M2 daels
Aa) AT B2 WA B H7HA) ARgApe]

ANHE W2 5 ok o] v =,

Search Result List

T 2 Clicked ?tem:
Relative
Iltem B - - Non-Clicked:
4 Non-Relative
ltemC |4~

End of User review: Considering the lowest
clicked item as the end of user review

Query Non-Relative
| Al | | Iltem 3 |
Relative
| Item 1 | | Item 2 |
Second Search: Query Expansion
Stage 1: Stage 2: Stage 3:
Query Expansion i
'éfstﬁrrngtléery Applying Feedback Info fal Query
Query Query Expanded Query
I IREEEEE
Feedback Info Item 1
Mod Coeff_a
Item 1 ltemn 2
Mod Coefl_a Mod Coerr o
Item 2 ltem 3
SR Mod Coeft. B
Item 3
Mod Coeff. B

Fig. 5 Query Vector Expansion by Rocchio’s Algorithm

s Al glaA] WA 2AS Folck 3 v
4 37k 120 R WaRkeoR At
7h EREeks Flolth. Tel A AgA7t
SlolA e AR 2 A ANE FOor] 2plo]
Sh gk Bt Zolth An HUL A 2410
B RYEES wE S AU, F A 24
& AbgAke] W TlelHE T PO Yoz 4

980

I

A

ltemD |4
Ignored: Unless it is explicitly stated, It is not
known whether this is reviewed or not.
Item E

ltemF |4

Fig. 6 Implicit Feedback

3.5, I =HH X|- 2 ZAMA 75 At

TR 7 FFRARE o E T A ol ol A “ALY S AR
© A A", M, ARk S golzt £
FE BYES A4 ATE BolFE mo|th

A eke] o] b L zEkl Aol A= A
W 2ol Zhejo] AHE|A] QromE Thrs] “Almprehs
tolg gk gl B dig | Wys 5
A7kg Aus}o], Latel Aol A A 2 (Server
Log) 7] SollA] = Hie} o] A MSlS g Anf
EX Zopo|AdEVF Bl FA2 Komoran 2.4e 3 EjA

24 eho|HejeE o] g3 Yl £ S TR b At
57, AR, “ARHE" 5] Holol Al ok “Alu g
Aeho] BetshA QIAsHE 212 2 4 glc.



Search Items

Query
Atz

Group: AtopEEA

ALZEE ALRE
AR2E2LE Y RACE

App= Z20| gich
i 1T Phone Screen

MSERV: ESTABLISHING CONNECTION

MSERV: LISTENING FOR CONNECTION l Sewer Log
THREAD @: ONLINE

THREAD @: INPUT =>> At at2F ® 2 IChH.

Analysis with space:

(AR 3 /NNG+2E FIKS)+(% FMAG)+( /VV+8L JEP+C} JEF+. /SF)
Analysis without space:

(AL 2 SNNG+7F FIKS )+ (8 SMAG) + (=] SWV+E! JEP+CH JEF+. fSF)

THREAD @: OUTPUT =< {7t =1, ot =1, 9 =1, A 3=1, 98=1, ¥=1, .=1}
THREAD @: END

MSERV: ESTABLISHING CONNECTION

MSERV: LISTENING FOR CONNECTION

THREAD @: ONLINE

THREAD @: INPUT >> At 3= J R0l 2ot

Analysis with space:

(A 2 /NNG+E /IX)+ (B 2 /NNG+0] /IKS)+(8L /VA+CE /EC)

Anaiysis without space:

(AR 3F /NNG+E= /IX)+ (8 2 /NNG+O| FIKS)+(2l SVA+CE /EC)

THREAD @: OUTPUT =< {i&==1, ol =1, Ci=1, @ =1, At 3=1, @ T =1}
THREAD @: END

MSERV: ESTABLISHING CONNECTION

MSERV: LISTENING FOR CONNECTION

THREAD @: ONLINE

THREAD @: INPUT >> Al 3t & A} X}

Analysis with spacet

(AL 3% /NNG+E /IKO)+(AF X /NNG)

Analysis without space:

(A 2 /NNG+E /IKO)+(AF X /NNG)

THREAD @: OUTPUT << {3 =1, & =1, At =1}

THRFAD A: FND

Fig. 7 Stem Matching via Morpheme Analysis
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Fig. 8 Search Result Changes by Implicit Feedback
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Table. 3 Parameters of Ranking Fomula

q Query Vector
d Document (ActionMacro)
c(cl, c2) Count of c1 in c2
|d] Length of Document
avdl Average of total documents
M Count of total documents
df(w) Count of total documents containing w
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