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Question Classification using Ensemble Classifiers

Hadi Ghaemi® & Mohsen Kahani

Web Technology Lab. Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

Question answering systems are produced and developed to provide exact answers to the question posted in
natural language. One of the most important parts of question answering systems is question classification.
The purpose of question classification is predicting the kind of answer needed for the question in natural
language. The literature works can be categorized as rule-based and learning-based methods. This paper
proposes a novel architecture for hybrid classification of questions. The results of the classifiers were
combined by five methods of Weighted Voting, Behavior Knowledge space, Naive Bayes, Decision Template
and Dempster-Shafer. The method uses a combination of two classifiers based on machine learning (Support
Vector Machine and Sparse Representation) and one rule-based classifier. The learning-based classification
uses the set of features extracted from the questions. The features are extracted on the basis of the lexical and
syntactic structure of the questions. The results from the classifiers were combined by the methods that are
common in the combination of one-class classifiers and the Obtained results indicate the improvement of the
classification operations in comparison with the present methods.

Keywords: Question classification, Rule-based, Learning-based, Sparse Representation, Support Vector
Machine, Question answering.
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OPB 2 (o dsgdiws —1-Y
> o Sy (b ol o9l (e (gaains ol
P lal g ol i & S0 55l s
Gazetteer 5 o> olowl olwliod ol by i
I, Gazetteer il gl oo ool Jimwyy o5 (ol

ol s as ca )3 s o b celul sus Slulils olg5 oo
oy, S 1o calwl aS pl a asgi bccwl oo 5,510 ,5
oola LQK.;‘ )l uoL> 0)‘9..0 ) u‘ysn “bﬁ_‘“’tsn UL"" L).?-
bl (o> ol laoass olwls ST gl 0,8
OB oz 99 0 sl g 0l (S9lis laygiS g lajp s
e &m0 4 olowl ] Gazetteer ;o Ll 0,5 oo 3le
PR Copp W RVSL g U U VST SV SRLIVE X W LWV
ol gl aelsl joausS o olwlis |y eloe oLl
bl g 435 30 5l Gy a6l (ls
Adiws ;0 edbalnl il 0ed so eolatul ead olulis
oled pl il oo plate Olle LB o el e

RV W E T WP T 1 I Ve WP C g

Syess oo o e S b Al 5 e
D)oty (IS giludinge A 0ad oo fos gl

(P/)3 min, J(x) Subject tob = AX )

Py &y J(x) c.;l.'{ 6‘)—.’ g,:Lér.’l.il u.s).so..\_..ud..}L_w
Lol J(x) = IXN5 o e o Bl

oSy golod o (oo gauaiws -Y-Y
6y oai sl 0aiSTy ialas 5l esliul U [21] o
el aanb 1o gl ol o aS cwl ool &l )] gamaiws
S S oo A0 et i il G lgrear |, 6 R - R™
il oy 5Ty ol ail ladigas b Loy gl b
e 5 ol x €R™ (gl S bl waiST,
Dol oo X diiled W o0 SO 6;(x) € R™ ((g5luacgs
pli WS b Lasye slaalys ks ol jo a5 gl ol b
sloolaiul b o oo slaay] o ( iilo 5 a3l lads
igas () Lrwgs o iolieil pli aiebs b Lo po ol
P, = A0(X) &5 sy5bar oo 035 B Y Gl
Ole 30 T 9y Om oailesdl (p SaineS p (e
S S oo (e |y 903 Aged oz il ples

¥ oabal,) ailes

min; 1;(y) 2 |ly — A&i(x1)|l2 ¥)

SOy 9y Y

Adiws Sl ool hgy j0 0l ol aS jebles
0L 00)3—‘ (\) Jg.w o (_gé'.ef.m.u &J‘JB) G)Lw ] 00
S ol g e (iSu )0 saiizl miul ulsd acgese
Slagtsy lr dgde aie (el Al e Sl n
ot 5l B Fhy degorme Il (s pFoby » (e
ool gy laosls (gasuaiws dslsl jo g 095 o 7l Pl
Ll sail 5 6 pSoly adope 90 (b (S assome
ST
Ol se ea—dail)l by, slagslss 5l S sboas
$lpoaiSly Jled e s sl el ol saylay

Y4 ol ¥o,led VAl Jle



http://dx.doi.org/10.18869/acadpub.jsdp.13.3.99
http://jsdp.rcisp.ac.ir/article-1-270-en.html

L 3ddiw S uS »3 )l o dlaiwl b Ly yiuw 3 (s 3dudiwd

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-04 ]

- 10.18869/acadpub.jsdp.13.3.99 ]

shoslinul & 5l jshane cnl sl o5 conl DLlS 51 S5 50

ol sl Jie Gy 4ol G il IS i
10,5 o lil v oy 4y led oo A

Q3: What is the Olympic motto?

ol 4 bgrye S Slizl IS ez 5l ol (29>

WP/What VBZ/is DT/the NNP/Olympic NN/motto.?

X=(X;, X, 5 ee y X)) (D!

ol o Gl ISz (295 @ g L
D001y gl ol Jlesl Iyl i i s
ool aalsl )8 5 9,00 what/which b i S 5 y50,0"
HUM g5 3 Gy oyl g 0,51 Sl Jas g5 5
Sl 5l sl Jas ol o i gl Mo valys
Sz iy 0 Jlise lgieds 05 oo oolaiul gazetteer
Gy AalS 5l 9wl o bl sl pul actor asls
Syl s 1y el Jlael b s asis o Cowl ol what

Q4: What actor first portrayed James Bond?

6ol ol velgd Jlael s 5 il a9y Wb
50 Jlise Glgiedy ol by, b 5l oo 5 O yg0 4 S
3can oacld @ ax g b Lol 09 (6 W08 iy HUM
4295 b 038 o0 (5,18 conz p DESC (s p £V oo
lal )0 g aiwd Coglgl baelgd 51T Joas aelgd a4
A2 oo pll

Q&: How do doctors diagnose bone cancer?

G5l (o Ay Y -Y
2 e i 6 Fol (e s sl
el 0 ool iy oy cpble g 0aiST, ules
> sl ookl 3)50 sla s
S9y 2 Wl oSes g b Ol (pl 5 05,00
b od walss ol am (i 50 a5 psbples ol ba S
Sl osliiul 3550 Sla Sy wad Jol> @l 4 az g
5 Unigrams sals  gals waiSTy, uled 5 Siie dinains

)l uls., N ‘LQ..\.Z.}A"

Headword Bigrams Lo Jlop o ile glp
.ol WhWord ¢ WordShape

Y4 el Vol i¥an Jlo

Aoaiwd gl g ool 090 velgd 51 B (Y - Jgo)

oacld p oo
(Table-2): Some of the rules used in the rule-based classifier
Label Pattern
g3p0 What is/are and S, b« Sl i
1 DESC | sl ;s a, an or the ouis ol jon b 5 35 o
odds £5,5 What do/does L a5 sl 2
5 DESC 9 43 N C A
Aub e 4s3l- mean L
;LT what causes/cause L a5 ols
3 | pESc |’ ST e
L g oo slef what is/are U as™ sla i
4 | pEsc | °TT D
A5k e 4esl> known for
5 DESC Ngd oo RTWhHY b aS Slo i
Agd o sl what is/are b oS b i
6 | pEsc | e : e
i ol jar Ja3
how Las b i
7 | pESC o T e
g oo 5kl is/are/did/does/do/ can
L ol ,ea What/which L a5 _la
8 | HUM P P e
A ol jen Jad ol
;1 How do you say b a5 ole i
9 | EntY | - R
g s
o 5l what does/do L a5 s
10 | agr | 777 e
Axies of a stand for L

00)5.‘ oolar il S 90 w.lbﬁ )\ ‘rm.?u (Y) Jﬁ‘*’ B
Asdiwd Al 5o iled cpl Jlesl o 5 .l oo
BUP-C R S RPE S QT EURR] P |)|.\f)...sb
B b o lsh g ates gl (man g o5 LSl
0d—2 olo ¥ o8l ) Jle plyeds 855 )13 ple (ls
,o how is/are/did/does/do/can 8¢ &y9—0 0" (ol
How do & le 8939 &y ,0" ccwlonis Lo 4 (98
Mogs aalss ENTY i s £55 ¢ i sl 4o you say
D90, el o> Sl A eil8 g LS B Y gl
Vol 4 bae o)lse (il (nl oS 4 axg pae
Joo b oy Goslon slaylil 5l ea izl me il
9 uoL> L5°l“‘" EAM.S@L..'L_M; 9 u?h..: L5|)‘>‘ U)W)J
el ol ool Gazetteer
S s e 7y Al o ih o9l (Jle lgiea
S0 aslol yo g wams #,is/are Jdl 5l So what ) o
G il a0 5L5 9B ol Jlee! gl Mogr aalgs


http://dx.doi.org/10.18869/acadpub.jsdp.13.3.99
http://jsdp.rcisp.ac.ir/article-1-270-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-04 ]

[ DOI: 10.18869/acadpub.jsdp.13.3.99 ]

c\iﬂ LSL%‘%Q U—| 6[909_._.., g 09g Gj‘b—“" Qoo UA,.:)JLQ
~.\49.u.:‘54 odi.cb s.';wu‘) Couw
25U Geple sk olal B S5g LmalS gy
Kk Jolis a5 098 0 aslw d Xk Al LU, syl
g o Sl ¥ alal, & soas
R=0" U )
e a5 og salex BXAk b opl olul
ol B s S bygiow 9 i s 530S )l
gz Al L U D 3 i S ol Bigram
Gt 2 2ol (2bgs 5l Lads (S cal slal ol
Cawl How-many S5 4

M Sl 3)90 Sip SlelS onl gl aSol 4 azgi b

7

(rest o what, which, when, where, who, how, why)
el What  S5g opl il

QO6: What is the longest river in the world?

0900 SlalS ol a4 by e S5g ol :Word shapes

oAl yasdo Ly 6‘)4. LS)-“LB EP T S | o 33

other s. All digits, lower case, upper case, mixed o

Sygods b Shs (nl 99 Gl sl Jbe plareas .l

Word-shapes = {(lowercase, 4) (mixed, 4) (digit, 1)
(other, 1)}

s s SHy-F-¥

Olsieds Jyoro by ¢ jiom ol dals 1" ol dods
Doz by s Slellbl i 5l sy S RelS (3 nhe
Laetid 0 &8s 8l cely Wilgi po iy ol
City dalS ds Giwy 40 b lereds 000 ey &iowd
sl LOC &S sy &isd audeid )0 (g0b ) SeS
S o

? Head Word

S Shg 5l xS0k p e Gamat s o
w°5°)°‘)L€‘Tu‘?@45w|cMcg “;5@

WDgad (GALAWS (§570 ((So3) dug;}.’.ﬁ S ol

¥ SRy -T-Y
bl Jyoreysbas b iwy 4 bgy e 5530 2lo s
dhayly O jg0a X i Jlo laicds 098 oo 00ls ioles
Sgd o 03l Gl ¥
pl Xi S olaws (uilS,8 s0usS Ly dakal, cpl o
Wl ) O g0 colaiwl 5,50
Lol G g 950 SlelST Cow 98 len 2850 :Unigram
Sl Jle Glereds el Giwo 9,0 OlelS STST slas
Bl on 25 ©)go 4 (S degere (| O G n
Q5: How many Grammys did Michael Jackson win in
1983?
x = {(How, 1), (many, 1), (Grammys, 1), (did, 1),
(Michael, 1), (Jackson, 1), (win, 1), (in, 1), (1983, 1),
2. 1}
S e ol sl st oo ol sl o a5 jsblas
ol olul Cga ed 4y sl bosls sl 3l sy L
ool o] 4l zals 5l g ool Lzals SVD lawg S5
) amis (i B olal b (s cnl [ Gob 050
Feoobl) Sioonlolal gz mod 4m 5,00 of o 4y
o= ple el SVD jlesle—ul b Shg Juols sl
o iy olaws N g Lo Sy olaws d c—ul dxn
4S 0S e anes O =UsSV’ sl 4w as
S8 o sle S =diagonal (61, O,y .0y O )

n

hin et a5y polie o1 Lol olis a5 el MXN

Ny 4 =[vzi]5“|°“\‘:’ bhiye Jop &)go 45w

1 Orthonormal

Y4 ol ¥ ol VYA Jle



http://dx.doi.org/10.18869/acadpub.jsdp.13.3.99
http://jsdp.rcisp.ac.ir/article-1-270-en.html

L 3 A d oS »3 )l o dlaiwl L Ly yiuw y3 (5 3d3dimd

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-04 ]

Caslsl ol Gy 4 bgrye (ool 05 Gl
) Jgaz 5o JUo Slyieay ol 485 3la3 (52t
O PRVPURNE S I PO,

T S oo )S CnS g Jgoz (nl 3
i el Sl sloe,T o5 WS o e | ol
S oo patie ) Giled Cosl) S (G S 00
5 8955 Oygmo Tuabye b Ta s uliwly Wl e oS
WS oo Ole 1) Caglsl a0 poms g

ole a5 ol left by category [L-b-C 3l jslats
Coglsl Cmwjod S o A )8 e 5l S o
S5 plsrear LS 2 59y 5 958 e plnil g Jos
left by L-b-P 5l jsliie Lol ssd o owils, Sy ol
Iy Coglgl Cowyed (9,0 9,150 lal o o8l ceusl position
S—ly @ ez 5l ol 3 00 s jlse cal JBLS g S
ol aels plgreay sl Guinds 5 WS (oo (o 2
left wilon I, o2 RD-C g RD-C o5 _o oails S
Dyl en )2l (LB o lge Ko Cho ;o Slidos Ll s jlo

&l 45 sl Collins sus sl (yuilsd puils o
Lt i 5 33 Sl 5 el ol Jlae!
2 oml @ Ul Sjgoa (il (nl g 00-b slml S 20
Sgben Jloel i o0 )

oo Ao Sl dod (gl ool yuilyd Ll
O o gy (81 Jlie laisas .oy anlgse ol e |
1, airport elss ol Jlesl b Ll wcal city ol dals
Wl ,S e

Q6: What city is Logan Airport in?

JS bl plpear | (ol Ol oo S5t 0l 35 612
WHPP 31 o35 o o ¥ Jgaz uilsd Jlosel 5l
IS 53,3 Sy 5| i WHADJP \, WHADVP JVHNP
kel &S lyiear ke (90 (ool 09,5 b ol il
ol L5 bl i el ol o a5 gt bl
RITIRTAPESY
03,51 ¥ Jgaz jo ol 9 SSE4 b Sg 5l So o ol
ol 00
(s diawd oS 57 —O-Y
SrSSl ple b s s wip gl 5l sl
oS el (rBle 67050k 40 Fige 9,80, S i rez s
L basai—ws zls (g 8ol cds g jekaieas ol (o

sl 5l (S Gy 3l Jol S 2l Sl
Sisls sleolaul b Jol Aol 2l e vl il oo pieo
S 5l sk ol slp wed e gl iy 5979
098 o ooliiwl iy 43

sl 5l S5 Gy 3l Jeol dudS 2l sl
Sl sleslaul b (ool dalS 2l 5uul casil oo pie
S50 5l pshie (nl sl w0gd e gl i g0
098 oo ol iy 43

Y= VRS [ W~ - DN L e W [N V] R LSO
@olass [2] jo i &3l [2] o Collins lawgs 45525 &5 o
@ a5 Cowl oo @l ol adS 2l sl gl 98
g oo aLl Collins slaysild

[11] Lol ols Z! yoiw! Oiled (Y- Jguz)
(Table-3): Primary key extraction rules [11]

Parent Direction | Priority List
ROOT L-b-C S, SBARQ
S L-b-C VP, FRAG, SBAR, ADJP
SQ, S, SINV, SBARQ,
SBARQ L-b-C FRAG
SQ L-b-C NP, VP, SQ
NP R-b-P NP, NN, NNP, NNPS, NNS,
NX
WHNP, NP, WHADVP,
PP L-b-C SBAR
WHNP L-b-C II:IIE(, NN, NNP, NNPS, NNS,
WHADVP | L-b-C I]jf{ NN, NNP, NNPS, NNS,
WHADIP | L-b-C EE{, NN, NNP, NNPS, NNS,
WHNP, WHADVP, NP,
WHPP R-b-C SBAR
NP, NN, NNP, NNPS, NNS,
VP R-b-C NX, SQ. PP
SINV L-b-C NP
NP, NN, NNP, NNPS, NNS,
NX L-b-C NX, S

Oy gots S35l o] g0l S Baels S o

5,5 s s oY, s X as X Y,..Y,

Jbe Gl sl X Lol 80cls « JLL s slao 3 51 S5

iy s SBARQ SWHNP SO s &l

Sbbe 6,5 50 ool S a5 wiuS o asins Collins

ole; b odig )85 &yoas I, cnl o)ls 518 SO
b oo aaldl SLL 35 a4 o,

2l Sl s aegama [7] 5 [18] {11] 55

LS‘)" JL'}.S LJ"‘ o Sl 00 k5>‘)b U“‘“f )| k;.»o‘ J.JJ.Y

: 10.18869/acadpub.jsdp.13.3.99 ]

2 Position

Y4 2l Vol 1Ya0 Jle

! Category



http://dx.doi.org/10.18869/acadpub.jsdp.13.3.99
http://jsdp.rcisp.ac.ir/article-1-270-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-04 ]

[ DOI: 10.18869/acadpub.jsdp.13.3.99 ]

9 L_s).job 3.294.7:.4 u‘a.&d.) 00)59.-;.,\_.“.?:-)3 L)AA—A&J)J AR
el go3] asgame (lsisa 0353 ez Gy Seally
Gl i 3 dcgezmo loold dcgame (pul o aS 4 azgi L

S 445 55 TREC T 4y el 0us oolizisl TREC
S5 50 09031 5 650l (o Dllgms @595 8550
Sl sl Shg auains 1o gl sl sund 0041 (V)
Oy sl Al ol Ol ol a8 el oo oolaul

Wliio gl S 319 (sl p badsaiws 5l Jolo guli (8 - Jgu)
Table-5y: Classifiers result on different features

H- | H-WS- | WH-H-
Ul 1 ws LB WS-LB
822 | 683 | 72.6 90 92.2 svm
912 | 66.4 | 68.6 | 875 88.3 src

ouls |,>1 k-fold=10 L ui:)'j.aT slrosls g9, 5 UL ui'a..{Lo)’T

Ot Ol ) etle (e dnats sl
dosdl_wd 6|).‘ 9 ..&_.o)o ‘\“,Y LWH—H-WS-LB x/uS)J
5$ g,uS)J )| k)"')"L"‘ sg,w_w‘ ‘\\,Y o..&.S‘).s u,u.tl.o.t » (5""""
Jles! 1) aaiws SOldas ondiol sla S b soaiws
oS 0
Jesz jo beaius 51 S ol oy 5l ol ml
sl 005 00)5] (?)

gy S5 il g Jour Slellbl axg L
LSQJS.LQ.C laas_wd Gnl.o.l le).s oJ..AS‘).l L)AA-’LQ-’ » GA-A-A.A
OB p e gy o bl ol LSy (oo 5 5bany
2 e P9yl G VT Sl 5 T e (e S
&l oels® ol Enty ail b cllses ol Jle plsie 4
Sox Jedsr iy JBSLw 5 95 Sz 4 s ()
w85 513 Ll jo aws (nl 9 S patie (il oS S
ol 4 58 31 e o b iy B pae 3 5
Slemld cils jUanl b a0 0,5 oo 3l aws
bl as ail oS QT Coo Lol ol aiws cpl a4 bese
A5 oo ol 1) fadge ol alol>

7 Decision Template

8 Dempster-Shafer Combination
% hitps://gate.ac.uk/

19 precision

" recall

2 yS oo ST S e alels S 500l oS S S,
SR 5o @omnasi—we dilise slagi oSl 29,5
[5]o5d o0 b 2 slo S

SO Lasd aai—ws g9 opl o APV v o
S e all 63955 555l (sl slabil oz

S b ol 0 Toudcie dil Wi g5 -0
S Spgmot |y s glaail 4y (59955 55! 3l
2 B P b akb S e dl] T e id
3 0T slel o b et L il 5 b sl

PN

fbM' Ls‘.d";j.lg .>Lq| o :(F —Jgu\e)

(Table-4): the number of extracted features dimensions

H-W L-B W-W | W-S | Unigrams
1964 | 1010 8 5 9775 olal
s | e | s | el | e | e

Sdiwd (S5 onl o bl il iz 255 1
Slade Sy laaiils 5l oS o 4y (6399 6N Bl s
Sl S oke o lade pl e o La—ass goac
B slp qganaiws Jlae @ 4z g b a5 cul 5Ll
el o dulone ails T 4 (639,954
S5 sbiby,) Slr e S sl
T €9 e il Gt dasiais (2>
S 5 Sy Ol bl el gaiiss oy 58l
Sy90 Sladiuding 29,5 Ngl oo ol Awd dw &
=55 sy, 5l Cuz Gl 4w Al b ST esliiul
TSl b9z laibyy wimal 00 il a5
s g Y el diadS Fools o &L, il Lad

7

el 00 03,491 By LS 40 SOy gl aS A e

L) 9 gilwesls -F
S ) eoliiul )50 (gab by b slaylnl sl
el (bl oS olalind 5 oS (sl oy
Sl izt 5 120 5 [12] ¢ [3] 0 gzl olSils 3
oo ooliiwl Gate?  degomme 40 39290 Ll 5l Gazetteer
swools 5l e iy guiaiws Sllae SUj3)) sl . cmul
Joliis acgammn opl cmusl ouis oolaiowl UTUC lastiul

! Abstract level

2 Rank level

3 Measurement level

4 Voting

5 Behavior knowledge space
¢ Naive Bayes

YA ol ¥ 5,k 1¥A8 Jls



http://dx.doi.org/10.18869/acadpub.jsdp.13.3.99
http://jsdp.rcisp.ac.ir/article-1-270-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-04 ]

- 10.18869/acadpub.jsdp.13.3.99 ]

L 3ddiw S uS »3 )l o dlaiwl b Ly yiuw 3 (s 3dudiwd

SR & by e F1 jloel oY) S ols a5 a5 L
5 ke oy i iy LOC NUM HUM &wo aw iy
2 e gy el po 5 ABBRosel (i aaiwo
;0 .0, ENTY ¢ DESC o |, 5l 0 gy SVM
a5 Wl oS 5 glaieS b beanarws Sl o seslw
lead lo mbs @ a2 b dain p 5l s s ol
D10 65 g8 BB Al aS e ool gamaiwo
Dgr adlez  jiou el dilele S 5
S e by e oo () Sl @ azg b
09y el 00l 00,g] Laosls dcgeze IS 0 Lnai_wo
Lol eojlo 1) 5latel o 5UL Gl lop cpeile (e
Ol BT s o opl o o b Ly a5 jsblen
baws ol gl zlal b g canl ol b iy slaaiws

LBl Cawd (e b 4 g

0/8
0/6
0/4

0/2

Rule-Based SRC SVM
B Acc 0/836 0/91 0/92

o 3ol :(F - JSb)

(Figure-4): Accuracy Score

UIUC slogim

03 0/276

0/224 0/2294 0/226
0/188
o/153 /162 0/164
0/13
I 0/015 0/013 I

DESC  ENTY ABBR
H,SoL mes

UIUC ,» 35250 GO sy e 1 S (T — JSC)
(Figure-2): The UIUC questions tag ratio

leman @lp Pl p (e ddiws S35 (pizen
—an ¢y s (DESC &wo Jio) g5 jlman laaiws
(ABBR).o a0l o a4y Jgu8 LB does daazs
(Dgliie glaaiws glp banaws mls 4 axei b
loasatws ol cuS 5 5l Jols ams wwusls sl oles o
O gy laindlws 51 Sy el e g Joed B Ao

g las
F1 Score
1
0/8
0/6
0/4
0/2
0
ENTY ABBR DESC

M r-B 0/709 0/94 0/877 0/929 0/759 0/913

HRrs 0/847 0/888 0/917 0/915 0/958 0/917
T rB 0/955 0/571 0/816 1 0/953 0/838

SRC §SVM su,.»ls uo.aLu P e Aodiwd @b.a (Y —ULS.«A)

(Figure-3): The results from SRC, SVM and the Rule-based
classifier

ugLQ.m 6L°g;)"5 LS‘)‘.' LQMM.} )'I Jupla CJLH (7 —Js-\q)

(Table-6): Classifiers results on different features

100 100 (¥

YA ol ¥ 5,led 1TA8 Jle

s

Rule base|

SRC

svm

! Accuracy


http://dx.doi.org/10.18869/acadpub.jsdp.13.3.99
http://jsdp.rcisp.ac.ir/article-1-270-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-04 ]

[ DOI: 10.18869/acadpub.jsdp.13.3.99 ]

w3)S Sl )0 ez S50k Al e o Blas; Oy
oty (g oz olsilyy oz (0l &5 092 o0
(1]l

u_&)’yfl lrosls & az gy b ol ool 3y (g, 0
CM (o5 0 s s pile S5 (Djany 4kl jo sl
Dy & o fle (nl molie sl oe JoS—iS
sz CMY (K, )

slosSl slas Fole CMY (K, ) wlys e
G @, dib & |, o] D; saib Jyaswe @
Slows CcMm/ (S) Olgee Dy anail 05,0,
Cowl ools Cos @, At 4 dnaib (pl aS (g ,0le IS
X alib 668 glaids oz ol 0 .55 asial)

U)W [ P K1 BCRPNONEIY S S0 L S PR

SHieb sl o5 {x 10X, | el slatises

T
a5 syt ga lom] DP (X)) s yile el Laiein Ll
sl 4 by e a5 Lo puo le dalsl y3 ool Dy (x)
5 peS bamgio b 5 03,5 iz k=16 b @0 b
sbwl DT, s pile dom sle i 4y plas slaaslys
DP Caalis 00ls 1o oz o (pmnd (5l anlol )0 060 oo
Cp s a5 DT g 05,5 awlxe o DT 5SS L 1,51
9]
banail oS 5 slp A0 Swed 695 by )9
gl ol Ll 5l saal s laaipail 1) 4y 4z b lul
Cogas 4z (9,5l 5o adgl (A (lyiear a5 99t e
Gl 0,5 o0 H,8 ool il 090 ezl 1 S 2 a4y oSN
2 gl Lo o p Loty aibs L ol o o aibols 55
ool Al dS oo 1y ol degoone aS o.ﬂsc Sy Al
Calus 4 4z b iolesl al> o )0 w055l oo 1y ails
anled adb 1o puenal AL IS b paemal by e yile
23k Olee 5 oael Cuwoas a5 fmcos By, sl 35 059
baieb cogd oo drnloe il jo Cugac 4z )0 pbxliw

[10g: 28ls> (5395 (555l adbo clugie 4250 o it

s s, 5l o awadl wls S5l ol
Ao (gl el S bl il slaasbelws o)l i3l
o gl sloaai sl s oS 5 (o badly
3 055 Sglite RS b (Jysd HB S Sl sl
48,5 S Ll mls Gaal glp ol oS 5 30l
Olgee «(F) Jouz mls 4 axg5 L (Kabir, 1384)04 %
Sod BB dms Slsa banai o 51 Ky o5 Leol
Wglate glaai—ws ;o osai—ns (! e o)l
Gl bys g asmas jo il Jslae slacds
291 cawlio (oS 5 BaclB JLos

b la S5y Rl plilla gamaiws oy, )
5 b Sals Coiay s da Sy olass il
Saddy S8y Sy man 9,548l L SRC suaws
Cg> eamlio 6L‘°g;}i5 ookl Cgz 4 cunl oz i
Ll She ) degomme o iing Cds 4 8w
oo b el a3 118 solanul 550 Dglaie glaaisazis
SO L gle wglate glaaws jo UL slacds 4 plicws
Sle Galidl ) (5 cds calo oo 5 b,

S Gt 52 48 ez 2 a0 5 poblas
sobine ol (gl 0gd o sl dndins 4w 2> oS
ST g 5l oolaiul 5)se slaaiai s a5l 4y axgi b
sl g, bawg 1) banaws 51 G o b cowl asb
S8l Blehyy oS (0 S B Al b ST S S
9 M w ool Ja..’ ‘)tl.é) W‘Q L;l_,a.s ‘)‘ok))j

wws yo lp el Sl Qe Sl s o
b orl s glaebl oo plpreas (G55 005 3l S5
5o baawe ol cud b ks, uils gload g, o
o 8, el polae sl ail a5 LlagSll 5,90
e JAA u-" wLw‘ »9 oo; JM |) Laa.\gwo
Soleds S o et | X asl bl 565l ladls
L s Ss ail 6l 2l S e ()l 5o S50
A o alides slagamaiws a5 g L3, sl ol
Ol 50 0,8 o Dyge Wlools lis vem 3l lagSUl (6 S0k
Lol jo gt aid 3 L o (S Sl olas b 3,
P ol 1SS e lp g ailb o PP San Ul

4 2l ¥ oLl vad J



http://dx.doi.org/10.18869/acadpub.jsdp.13.3.99
http://jsdp.rcisp.ac.ir/article-1-270-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-04 ]

[ DOI: 10.18869/acadpub.jsdp.13.3.99 ]

[10]

[11]

[12]

[13]

[14]

[13]

[16]

T.K. Ho, J.J. Hull, and S.N. Srihari, “Combination of
decisions by multiple classifiers.” In Structured
document image analysis, Springer Berlin Heidelberg
1992, pp. 188-202.

Hoque, M. Moinul, T. Goncalves, and P. Quaresma,
“Classifying Questions in Question Answering
System Using Finite State Machines with a Simple
Learning Approach.” In PACLIC Vol. 27, Taiwan
2013 pp. 409-414.

Z. Huang, M. Thint, and Z. Qin, “Question
classification using head words and their hypernyms.”
In Association  for Computational — Linguistics:
Proceedings Conference on Empirical Methods in
Natural Language Processing, Hawaii USA: ACL
2008, pp. 927-936.

V. Krishnan, Das. Sujatha, and S. Chakrabarti,
“Enhanced answer type inference from questions
using sequential models.” In  Association for
Computational Linguistics: Proceedings Conference
on Empirical Methods in Natural Language
Processing, Vancouver Canada: ACL 2005, pp. 315-
322.

Kuncheva, I. Ludmila, Combining pattern classifiers:
methods and algorithms. John Wiley & Sons, 2004.

Li, Xin, and D. Roth, “Learning question
classifiers.” In  Association for Computational
Linguistics: COLING '02 Proceedings of the 19th
international conference on Computational linguistics,
Taipei, Taiwan: COLING 2002, pp. 1-7.

B. Loni, S. H. Khoshnevis, and P. Wiggers, “Latent
semantic analysis for question classification with
neural networks.” In Automatic Speech Recognition
and Understanding, Hilton Waikoloa: ASRU, 2011,
pp- 437-447.

M. C. Marneffe, B. MacCartney, and D. Christopher,
“Generating typed dependency parses from phrase
structure parses.” In Conferences bring together a
large number of people working and interested in HLT
Proceedings: LREC, Genoa, Italy: May 2006, pp. 449-
454.

A. Merkel, and D. Klakow, “Improved methods for
language model based question classification."
In INTERSPEECH, Antwerp, Belgium : August 2007,
pp. 322-325.

D. Moldovan, M. Pasca, S. Harabagiu, & M.
Surdeanu, “Performance issues and error analysis in
an open-domain question answering system.” ACM
Transactions on Information Systems, vol. 21, pp.
133-154, October 2003.

Y. Pan, Y. Tang, L. Lin, & Y. Luo, “Question
classification with semantic tree kernel.” In ACM
SIGIR conference on Research and development in
information retrieval: Proceedings of the 31st annual
international, Singapore, Singapore, July 2008, pp.
837-838.

D. Radev, W. Fan, H. Qi, H. Wu, & A.Grewal,
“Probabilistic ~ question  answering on  the

Aot Ol S eBle p (e Sniws o5 (a8l5e
Ll (6 e el banais plo o jla Jed LB

w5y sl dlie cpl )o eolii il 590 sla s,
B8S ,8, wlonly 2l ez e daaiaiws
lasaiws o ools JeiS Cundg adly (o .conl baasaiws
loanaius ool wl b (lgs oo 09 cod 48,5 Jla3 o
Mo oedle (S wpaws b b g s e Jlexs
o3l ;o gly aS Oygmo py Jlaixl O oy sy
Candg aids o 4 3l gl sadools jletel ulowly
Sl ol poglle ols s ol canz p j0 1) 00ls (GoiS
o sl Tig 5l dlae ol o solaul 090 sladuaiws
S ool b o5 o 45 sl 0 ool ol (g5 5
4 bgpe Dbl b lagen) oo pline logSis
Oeizeen ole Jlidl ) ganaies Gllee s ol aols
B S erSol p e amaiws sl e nl o
ool gla 1S 4y azr g b il o0 ooliionl s
L) ousSTy iled (e (G &l e
4 Wy go ommsS o ;500 glahyS 5l eoliil b gl
8l Cewd (6 s

6-Reference o =%

aiel oS 5 all sl S e 5 698
wole 4, a1 MOlS 5 aeld 5 J55LsS slmll Lans
() ¥ oyl ¥ ala ) igenelS cyocndl gy

AYAY 3L A0 dxio

[1] S.H. Nabavi karizi, & E. Kabir, “Combining
classifiers: Diversifying and rules of composition.”
CSI Journal on Computer Science and Engineering,
vol. 3, pp. 95. Autumn 1384

[2] M. Collins, “Head-driven statistical models for natural
language parsing.” Computational linguistics, vol. 29,
pp- 589-637, Dec 2003.

[3] JR. Finkel, T. Grenager, and C. Manning,
“Incorporating non-local information into information
extraction systems by gibbs sampling,” In Association
for Computational Linguistics: Proceedings of the
43rd annual meeting on association for computational
linguistics, Michigan: ACL, 2005. pp. 363-370.

[4] Ulf. Hermjakob, “Parsing and question classification
for question answering,” In Association for
Computational Linguistics: Proceedings of the
workshop on Open-domain question answering, Vol.
12, France: ACL, 2001, pp. 1-6.

T4 2l Vo, 1¥ad Jlo



http://dx.doi.org/10.18869/acadpub.jsdp.13.3.99
http://jsdp.rcisp.ac.ir/article-1-270-en.html

L 3ddiw S uS »3 )l o dlaiwl b Ly yiuw 3 (s 3dudiwd

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-04 ]

- 10.18869/acadpub.jsdp.13.3.99 ]

&8 L;)Jfgr‘_m.?).g Solaie glaab L, ools uaiws
o2 alaie baab 51 Gy gl ool oy cald ol
AP 2l ez S o a9 Jlil g 00,
b 0
llr @l ez s bl (S5 ) 5
5o 00ld Cumdg g 09 oo Laseiee amains 535 LS,
aS Cml Jbjo ) t0em soi a8 5 JLa3 jo laassaiws
Jlie lareds il of jos olil b 2oz sl \Soo
(e Wi Lasgi £ sy (6l 435 35 o

35 ez 2 9 DESC ouiS1y ialed 2 (e 5 0938 2
ol slp 485 Bl ez (oS 5 slalhy) 5o o
oaus ools ool 4 > u.;‘ aS Cwl DESC i
(PHER é.-La lasgs odubosls oz p e SVM o RE
505 polie slp @y o9 o0 LAt Al po ()3T 5
O e Sy 5 WS (o0 955 Do G ok
ol jlade b sbosls (gl p a5 coul Syse j0 (pl 058 0
b Jle cnl )3 05 9,65 5 (s Qlebl b Ol o
6ol 6 laie SVM Lwgs saiosly jlade a8l s a> g3
SVM JL.wy od—doolo e 9 U'?"@ o S
abls (6 i oliebsl

ool a8 g (g S ezt -0
0du— Ul—w‘" .Ja_wy aS Sl M L)L’) Lgl.muwf
39 e (s b iy (gaisaiins baaibels cpl jo 06 o
LT R AR W R ARV P JUr S SV S P E S
Sl G i lp wax (oS5 gy So allie
OB S dudiwd Sl aeS 5 by, 50 el 0al
B 5o 51l acgemme G 5l elE e dna o
(e sraiaiLe (gl gl oo oolainl plaie ol )le
5 693 sla Sy peluly anaiows Slles S0k 5
solitul L, 2ils slad g ool w5 mSsl, sl bs, )
J‘obmdwoobﬁ@ﬁws)bdwlow
B8y o (oS 5 ey 5 w9 At S
39 S el B sla g, 0 banai s Syl

Y4 2l ¥ o,led VA Jle

) dol lis & S 51 ol ol 4 425
1) am G ie o3l g by 4 i oSS
S0 Ay (88 wbaib (0 (piznen 313 ol jen
5 a8 Sl cpl basmoylis aS el < QAT sobnS
4 el ool o a5 00liial 9550 (oS 5 9y (2 e
RSRIFSERUNCRIN SV NNV T
ol il bl slaaadls dan a5 WS o ool Sloj Leas
S5l a5 el 455 ) 80 ey LS oyl ey S
plx!
Lol ool IS o ailebe gl oS5 j0 Lol scl ools
OOl Sde jB3, (il (lodd (oS 5 b, 50

1545 Slacdle el 4z s Gl syzg dms

oo 7 55l

o0 ) (6 IS iz Sldes asaiws 3 S

o9y Rl b oallas azl 4y oy s i 7 (Sl
Sgaze slacdl> 095 b (SIS jgal slrosls aiejls

1
/982
978
0/98 0/0e8/97%/
a5
0/96 ojs3/oP ’,949/943/94931
0/94
0/9
B o
0/9
0/88
0/86
0/84
0/82
o/8 3 1]
4 e el =
é = - = g = i oo g C:JL

39290 (Bpmmw g w5 jlskel:(B-JS)

(Figure-5): The final score from the proposed method and the
other existing approaches
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