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Optimizing question answering systems by Accelerated
Particle Swarm Optimization (APSO)

Nasim Tohidi & Seyed Mohammad Hossein Hasheminejad™
Faculty of Engineering and Technology, Alzahra University, Tehran, Iran

Abstract

One of the most important research areas in natural language processing is Question Answering
Systems (QASs). Existing search engines, with Google at the top, have many remarkable capabilities.
However, there is a basic limitation; search engines do not have deduction capability which a QAS is
expected to have. In this perspective, a search engine may be viewed as a semi-mechanized QAS.
Upgrading a search engine such to a QAS is a task whose complexity is hard to exaggerate. To achieve
success, new concepts and ideas are needed to address difficult problems which arise when knowledge
has to be dealt with in an environment of imprecision, uncertainty and partial truth .

QASs are search engines that have the ability to provide a brief and accurate answer to each question in
natural language for instance, the question that a search engine answers with a set of documents, a QAS
answers with a paragraph, sentence or etc. In this paper, a solution is proposed to optimize the
performance and speed of web-based QASs for answering English questions .

As evolutionary algorithms are suitable for issues with large search space, in this approach we have used
an evolutionary algorithm to optimize QASs. In this regard, we have chosen APSO which is a simplified
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version of PSO. The proposed method consists of five main stages: question analysis, pre-process,
retrieval, extraction and ranking. We have tried to provide a method that would be more accurate in
choosing the most probable answer from the documents that have been retrieved by the standard search
engine and at the same time, be faster than similar methods. In ranking process, various attributes can
be extracted from the text that are used in APSO. For this purpose, in addition to selecting a sentence
from the text and examining its attributes, different cut parts of the sentence are selected each time by
changing the beginning and end points of the cut part. The attributes which have been used in this study
are: 1. Number of unigrams similar to the question words, 2. Number of bigrams similar to the question
words, 3. Number of unigrams similar to the question words in the cut part, 4. Number of bigrams
similar to the question words in the cut part, 5. Number of synonyms with the question words and 6.
Number of synonyms with the question words in the cut part. The fitness function is the weighted sum of
these attributes.

Top-1 accuracy and MRR are the most valid metrics for measuring the performance of QASs. The
proposed method has achieved the accuracy (top-1 accuracy) of 0.527 with respect to the standard
dataset and the MRR of it, is 0.711. Both of these results are improved compared to most similar
systems. In addition, the time taken to answer the input question in the proposed method, has been
significantly reduced compared to similar methods. In general, the accuracy and MRR in this paper
have progressed and the system needs less time to find the answer, in comparison with existing QASs.

Keywords: question answering system, natural language processing, accelerated particle swarm
optimization (APSO)

J8az> a0 4T 09l 2 50 cdlae (pl ol Coge ol doddio —
Gy CatnS & bl in o yiwd j0 Sledbl pxe>
oby ez o @S e il psler Cowd
5 el Sl a5 WToe S92 a 6,50 Ulie wledL!
Oledbl a5 Jxe cpy Oldbl LSS g Glig e
olwl iz o yizy ;0 (55065 o g, 4 ¢ sl

[3] cisls wanlss 4

oobael cnl o) @ aly 5 G sl S0
b b 4 1y 095 G e jobody 457 s o0
50 alagd uils wluly 38 Sewly 9 waay alele 4
el bl cpl paiss cdl o ailelus 5l )5 Slais
b Jsere sbabls 4 cos balbls o8
@b Ol e Sz slaghy, b oledbl
S laieds sale Jile j0 5 wiyls JI5 g 4o "(NLP)
[1] K VOWE. C)"a"’ «Sledb! & G C’,‘LQ)BS}A oA;..gT
GliSee Folaw jo Sy sl s a5l Ll ol o
gl b ks 5 Jiwy laailols .cuils valgs 5429
Jbe slp itas 9 05) Ol )5 Glaimn 5l il
5 (oS puplin iy las &l ) (i 0,50 j0 Dledlbl

S0y g e el g e slaalal

3 e oo il g 50wyl aiels b g

$lad b Ples sl LSS slapm sl a5 lal
sl ansls baslels ol Lale jo Sl

aS il olidl gos 4 ledbl g 3 slaans (o
dg>g0 (sools ol 3 5Lo 0,50 Sledlbsl o STag
Sl 3l os ok olpedle sl sud Jlsds o8
B{ICESIIR PR 9 goel, wledbl b oouds el
Cigl S Ko Bl 5 5% 5 ol
SleMbl 56 g soSody o b el osls ol
Cowl D508 Oledb| a5 048 o aidS 4z 1058 o
Ol ST a5 sphiee AT Gl 5l i 09T s
ol Sledbsl 0,5 lazx esls ogul 511, aude Sledlbl
@llpl el ees 4 igdioe S0 el
Aloads slwl Gledlsl 4 swws lp Bogs
bl TUIR) aledbl oL Jed Jsloie sloasleles
Golass S oo dyly )5 AT guldS aulSus L S

2 Information Retrival

hhie Gl dag)en il Plae 2l
3yye Sl aegozma . Sbj G Slogtey 35 9 (Oel9)
oz I lide laplie ;o wlgioe 5o gxie
Lo )3 g0 Sl b lejl oy olial asgans

bl g G slaailele (S joboas .ol jiis oy
Cople g baguwl a5l by @ls)  Jslaie olal
L2] 35 oo OlFer (OIS Gz
D oo oo A 93 4 55 ()5 Slo i
ssba Lol by oS Cwl plagtenyy CwdS 098
oormed JB OlMbl dcgerme )0 s 5 guyo
@ ol sl alble a5 090 09,5 5 Cunl 09290 Blile
ISCTIVSIIPIC I PSR BCE B N AR ICOS IR PN
5 olil 4 atusly Sabay gealy 5 Ly Glls S
oSes Alis ol el ol o] ostws o Sledlll

! Natural Language Processing

OY 2o ¥ o, VP Jle


http://dx.doi.org/10.52547/jsdp.19.2.161
https://jsdp.rcisp.ac.ir/article-1-1098-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

[ DOI: 10.52547/jsdp.19.2.161 ]

0 3ub &3 puas wbd Pl )1 )lwding jl oslaiml b Ewl 9 Yo 33 sl Aol (5)lwdina

B3 ) snplol lie claylS 4 ¥ ity )0
10 a5 oMbl ol B s b aales o)Ll
GH9y 5 Dyge Ll Gl 5 S n ladilole )90
Jraiiay £ i3 5o o] Glise stz 5 oltin
ooy Byre 4 A gV sla sy yo 0l aalys ool 7,0
bgiye Sliiz milop e 2 sloasls § 35900
2 Gipgh (pl )d eddzylae s, oLl (S8z
G Ve B ol ad wles le 1 G
‘53‘)[5 St 6‘)‘.’ u.i«o °‘)‘Ji—‘ LgL{M\.&ws.: 9 6;«5479;.:

LSy aalys solpiinn g,

APSO -¥

S97n i8I S B3 plossl (g slaings o 55!
OB, anws sloixl Jld, a5 cul Comer 5 S
5 @S by Lot 5 WS ileand |,
@iS 4] ool oo &l V220 oy Yo le
5 SUOL e oS (Seabos jlgp (ollys a5 o lagSl
OBNn & ) oSS i b odae ganegS
4 e Culgdo a5 oo Lhgh el Bus wes
Cewl 00y PSO ool ¢ LIS (o5l oo ,651 olxy
7]

P (G dLnlé o ;‘:‘)5 PSO 3o
de)obb.ﬁ@y}o)ﬁ.ﬁ.mwﬁy
Cuddge 5l ol jo Dlagzge eleizl )13, (S
Cod ol 10 0,0 SO Gl Ll Slogzge ple
Ol il il lies il b g 095 ol 050
b3 ple 55U cos alosyl 5lo,d S gomiins L3,
Lol plosl 5o

Flo glp s ald ploojl (gilwaiyg
s ) 1 4 atugy lasuell b gsloange
Sed Ghjgal sln oyl pl lao )5 s
@‘)ls aS wlesls ul.m.s Sldlas .ol 099y 5)"'“"” mas
mas sl iisel lp @l plosl g5leaigs
sur Sle ol sty nlply eVl e
)l S plgreas s plosil gleaige sla Ul
‘ol.?d‘ wras slass Glisw slas lorxe &l 6‘”)5“’1
as” wilosls lis iy ol 5l Jols uli .l o
[7] osi o0 s )bl 4 o PSO I colarnl
Olol B o) 5 unades Bl ;o PSO oy 568l
[8] o,ls

&

2 Kennedy & Eberhart

BY ls ¥ 8,Led VF4) JL

odes i wiz brailel cpl [B] Wls S oy 1) aiw
@ W)l kb Joomaysbas ()5 aS ol cads il
s ysbods 1) 095 iy (g0l aalS” golaw s>
ko sln Ol Jsemeysbar (B)b 5l anS s
azlye IS b cwslie gudS OllS 4 095 iy
2l & cwl Glee piltas (has (pl g s
aolS vz Jgolygbar nlpegdle 09h S olej Job
zoly JSo a ) )5 jehie wiily ool e oS
S a8l relae )5 ST (S DByl (gl S ol
9l Sledlbl jls oS o)ls v92g (ygie degarme ;0 Wi S
el N Soz g WIsE sl (S (S 0 00,50 1,
SlodS 5l oolaiul ggemme,s aiS ol abls sl T,
5 dble o Bl )80 ln osthe ) oS
qre &b Jsa G5 s Sibjl e )8
ol sl baibls ol gy a5 by saiies
sl a3y 055 50 1y fasly Cal (Kas 45 el i
9% 5 9590 gl G Sl Gl ) S e
g |y dies g0l Consl g0

&b s Gen gleable Gl ol o
Sledbl 4y g s sl e sloyll 51 (SO Glgreas
SleMbl 3l laailols Y5 5 wilos S gy lS
S el ol mel s ey cbabls Gus
B Bl 2L ek (b Gosb 5l editne gkt
Ok @ bl Glep gl oSS ool @ ans
G Sygot |y Gy g 03,8 <8l y0 (699)9 50 (b
ol sy Sens p3Y Gl iy saiile S e )5
Y 2bsk 5 sy 95 had oS aelS s
4 b S adlas |y st eslesls slawi L8 b asly
g 395 Ely

degerme ol bl S bl 6l Bk
dls [6] wps mocusly) Wb gl dasgal
2 e skl SO abre Jeld oeocy gyl
SbShs & 2ol 5l cwla Shy I slasgens
Sloos,S 5o 1, gl Glgiee 5 wisaxie 5o & by
R O R s
Ll G lS Wle S o Ty cnl (e sLiel S
$lp cwlie 2o, ol Ll fags cnl ploxl 5l Soa
sl 0 sk gla il >

Silotinge o8l (B 4 T A5 o
oolaiwl 0y50 gl (pl 40 AT mujlon s Oy plaoj]
S o0 i |y ol dolpe Slisz g cunl ad 5 )8

1 Query


http://dx.doi.org/10.52547/jsdp.19.2.161
https://jsdp.rcisp.ac.ir/article-1-1098-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

[ DOI: 10.52547/jsdp.19.2.161 ]

5 LSS oleds Solo YL sla ge,d o
Iy 9T1 s 5,500 slo,sSk Cp 5 Cp slo it
W oaies [0 ol jo coless Solas sae g0
S 09l oo ddgl e lade [« o] o3l 4o A Cew Jig
S oo ot 1y dxe
FoSis o8 a3l e Alolre el o
G Ol G5z 5 00 St i poes 5 g0 Glaliend
a1y 095 425 (n e g (sath 4P (o e Ceew
Sy dolee (pl jo |y Cass Ced ST 0510 snge
&dwybbyb%u‘)d u.C).w olfuisrp)&
Dgish Gt e A (n e 5 000 428 LM 9
Sl 093 Gl )0 amez 0)3 (e oy nl &
e slad (] b oS op sales anld e e
O J9 (e @9 5 09h o0 S5 @y
Candt Camd hadd S Llae ;0 0,5 0 IS5 0y
Iy 095 (oole ol &l)d o S5 Jhaiye 1) ey aolse
P 4 g9 My odgame bl 4 U oasS b
Ly a oy B g 0sdoe adgl (om9)lade Solas
oS SA ju0 Cuxlge g sy (Gbest g Pbest ,olie
Jaie g Gbest g 51 o g Sleyjsin
awls byh igd e ol 55 Olsiets ISl
S Gy b o olad aiciin 40 oy WilgS oo

ko 3 f3e ~¥)-Y
o n 5l e old plossl il ool
w5255l llpe aloz el SLOISS sl 55
71 0,5 05l 550 190 4y olg5 o0
sl ool s 1 (g3lwosls V7
peoly eyl asis ol 5 oF ol Coxex ¥
!
ol oS alabl w4z 0 g oS b el )b slaws v
il s 4 e angy 0 a5 Syl oS Jlasl Y

(el yial )by calin (yund 4y atily)

(PSO) 3 ploojl g 3lwaiags -F-)
J= ol S saimo ol 0,3 ;0 PSSO i, o
ol ¢ LolSS Slaslre sladises b auglie jo .ol
7] cnl 0550 & Jolro 0,8 G g Cumox Jolo
3 e glad o 0,3 CuBge 0auiS jastine X;(T)
Loy Comdse (V) Jgo b @ a2gs b sl T Sl 8
st (SFS Cesdse a4 W) ey (9,54
&S e
(@t + 1) =x)+v;(t+1) M)
(Silwdingy Smld Colan pegdle ey oy
I alaer ld Ol Oledbl 5.5 5 0,8 5,50 ls
S oo b3k

Ol plool g5l by ol )b - F-1-)

o Wyl Sils e 5 old sl PSO s
byl g g Wb &5 (Swls ob dwga
2 CasBye ol deyd e pl pedle 09l e
S Lol S5 0 a5 a5 ol ales gonr D glas
[7] 09 0 00l iules (V) alaly aiils Slo

X; = (X', X2, X') ™

ool Hlas (F) Jlop Loplt 1SS 50 0,8 Cejpu
W9 o

Vit = (V'i,, V'iz,..., Vi) X

Camdgo oy i 5l aabl> G 1SS 0 10 6,3

ol (F) abaly ale Pjloypy b aS o)l 1) hogs 3

D9 g0 03lo
Pit =(p'i, pliz;..., p'ip) )

9 Rals 5 )3 b gde e gt 1SS 8 0

4 bgpe Phest gdce Sloyiornm nye lade
50,5 a1y o oS 0)3 a5 sl (el oy
Curez j0 595U a5 Cewl JisBge (e Ghest
Cre 90 dlaws w aSpl 5l aw [7] sl ssel Cuvoas
gy gae ;o Coyw g Codge Wad lag lade

gl oo Sl )is,m (F) 5 () slase 8

vi(t+1) = wy () + o (O (P(0) — X, (1) (©)
e () (P (0) = X))

BY ls ¥ 8,led 1F4) JL

*) 9{»)‘}


http://dx.doi.org/10.52547/jsdp.19.2.161
https://jsdp.rcisp.ac.ir/article-1-1098-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

[ DOI: 10.52547/jsdp.19.2.161 ]

0 3ub &3 puas wbd Pl )1 )lwding jl oslaiml b Ewl 9 Yo 33 sl Aol (5)lwdina

&

9 dmle Comaz 0)d 2 sl (il &b ealads
oigh |5 &gy APSO 09 o il aeyT 2
3 eolainl b Slyd cusdge LSS o y0 9 0o |,z
b sy onl 0gdior Gloyiarm sadbime slose s
e Soledye g b deldl asils by ph 4 o,

b dalgS (Brae (29,5 (lyieds o)

suiplxil gba,ls —F
slalo @ borye gl 9 Gy sloaibeler (pinss
b iy gooly BT (G99, 45 wiiea 1YY 5 195)
A0S oo oy asbicsle ooy oL 5l b ol
55 LUNAR 5 BASEBALL s iy baaileles ol ol
slasil Syse o |, SV BASEBALL alels
as ool sl ol e Ful asdS Jls S Baseball
dgaze 0old oL G (o 1) 845 (semmins aileln
Sledbl gl s Dyeds SlagSl cwisly so plox!
2939 Sszaon Gk B abioe Guni ool oL
ax,5 [11] wyl Cowody lagSl ol 5 oolazl b Solwas
calls aoye o olF s olsiea balels ol
S oolaitul Ll wnis S Ll poe 28 by 9 in

g by T Lol s alais azslas L ool oSl

SleMbl cpl g Canl 9250 gy (g0b 5 jwlas
bl gl 5l gnlpln s Gl glagl; 4
ol ooliinl (6399 Slotum p Fub glFl sl 5
owl)an g Echihabi a5 glalole Jlwo ol .ol
OBl Ban wgasmedisls alele cpl jo i8S Sae
aclsd 5 05 (18 oliel 5l Glasgaze loo I ol
Wil LS, i s o gt g5
S 4 o5 GllS dilize laolal> odlews
slobs ol J12] wie 48,5 L5 o S o oy
aelgd (guz SO 4 a5 o5 pbeaibels s 5l (S
Sle 1 (e s920 26l (b by Ay
23S (o0 a0 5o ety gl

5 55 5 Gl 9 Gwn slealle gadge
[11- sl oals gy iliBie (55950 5 (2095 YL
b Thy soiite by 0 LW Grizen 2]
GpSol g, a5 ol a8 &g [19-21] o
bz Ol aile ooz oSl gl g B0
Gy Lol s S (Bime gie 5 ey )0 97 ge
sy el 5l ol slacs s alwgar 1) 650k

BY ls ¥ 8,Led VF4) JL

PSSO SECI I N IO PO K VRV
e a9 b e Lmals ST slaws LialEl bl
Lgb oo S e wilaidly (956 &S glaes

oy yud Wlyd ploo)l (gl Y-V
(APSO)

Syl 5 (gaxd Soxdee el ollinl PSO
3 oolawl S o eolaiwl 0,8 e Sluyie,4 lp
il g Gl sl g 5o (atd SosBge (n e
el Ban ol e Bolas polie 5l eolitul b 45 ul
PSO n)s8l @l S @ lp onlnly 0580
Cosl 00 (8,20 APSO 6l s o 51 sadioolus asews S
B Azg 0550 (6l CoaBae i i ol o &S
Sbrjort slr (V) Jgo B 5l ases ool 5o [9] 005 o0
e 3| 5ol sy () sesd 5l 5 S ey

99 o0 o0laiwl w35
vt =vf +B(g" — x{) + ae )

a=ayyt )

G e (V) s 0 &5 jebiles
p9d sy Ll pll 0,3 e Cxdae soimo i S
Oyt oo & 1y 0] A el 0,8 elazal ailge Joles
S Jolae pgar (a5 g a3 oo B (S il CunaBga
B pgs (idn )0 Camgrinn slad o Bolas &S5 >
Gl (6 yal yus CaBgo (9 yig Canlda )]0 caims L
PSP Se a4 az e aS o)l So g b (5,0
oo i 5 2l aalys Gl T en e il
[9] ool Sy 5 ho ot ol el Sy 3o
e Slgioe 0 pyd95 2S00 5l Sel> sl
SRS 1 e pg Jyos 3l solital b g5 5 a5l
[10] el Ji8 )y oY ol o o5y

o Slalxe )3 bjsed ol 4 axg L
o2 9 (Bolas polas 5l eslaiwl L) exploration
S5 o)l vgzg (CuxBge i) exploitation
Sl e 8L 4 Jperepgbar 50 (nl cenlie
el go

et By @ clayall adsl polis lal o


http://dx.doi.org/10.52547/jsdp.19.2.161
https://jsdp.rcisp.ac.ir/article-1-1098-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

[ DOI: 10.52547/jsdp.19.2.161 ]

O el pladas Yl pie ol 4 U
4 gl el g Bli> 550 0 olaiey
R sy 950 [15, 18, 29] 5o iy i slo i
g glp TSy cmagiael 5l [18] o ol a8 §
4 Gl S (O sl Shy » (Fe) J9ep SO
2o 0 oolalul e g Blis 0y90 4o old iy
Sl @ el slr Sb sl Sy I [15, 29]
Pl ol g Gl able Sy oolinal (yes
4 dgaediels Djgeds a5 b dyxe MedQA
Sl oo gl (B3 839> 5o (kS

2 boegh Sl gl S8 Bllian o
S Sl Eol g Gy sbaalele giluange
S ailbele (b o Slas 03 Sy ¢lp begn
ool S5 0,08l egasay (LolSS slaps 55!
Wb wlly by, ol (13, 14] cal ead
sl anily balels opl cds auliél o 6 S ein
[6, 11, 18, 29-31]

slap)ssl 5l a5 ala gl it 3l S
Y1 a Jlo dlis ol 00,5 oolial Liol, oyl ,o LolSs
SSL Y RGN I ST SR VES B SURPY R Wt Y
e ab wll mul s Sy able S ey
2,5 oo oolatwl NSGA-II wdaaniz> LSS 1 ,63!
wp Slp dlite Sy sz 5l legh ol (@Bl
Syl sl 5l e Hoige g 4 oud bk bl
Gl 4 Cudlys 9 0,8 colaiwl (glixe 5 5978 (s93)
@ gl 0 R Glagiagh b awlis )0 2y JB
[16] bk cews (6955 Sl

Tl 3 oy loaibols -0
bl slalile ) laiss (IS el s el o
Glacgazo cyiblo lisl,o b as wig) co jladiay Sleds!
oS oniiz e glaiay sl b 0isS o wlial |
ceslie Glaguly Wl b by B s S
4 Somd bable b cnl nlple oS gl sl
Fodazmn sloghs, b «ledlbl b3k Jsare sloaileles
wole Bl )5 9 Wyl 5 5y ek 0L B3l
oo Sledbl sz laygige can] s olsieay
3] s

3 il gyl bl 5 iy el
53 Skl Jte sl wiyls )5 p o) sl i

Slp o wax by ST [21] o jglise sy
I @i 5 Ghen S o b)) Sl aas
Ban 45 8,5 (Brre s e Jolone Gy 45 (e
Lol @olerin JLle g anad; Joo 5ok ()
S oy iy B e Llbaies 5 SVMT el
Sopslad S ], el g phen slags; el
D20 ioled o S5 ;)
Sy e (GmAS, Syse o (Ale DYl

b gleaias Ll Ken 5 Muschitti [22-24] s
slaoe 5l a5 35 slein lguly ganas, iy
S sz S ol 05 e edlinl )l e
5 oK 5 Hele i, o oolial jelate ol (sl
Slp bgiwn Gl gl (Shy 5 oS olls
gl gln oob) Jae SOl gl uas,
eloe sla S5y 5l eolawl .055,5 o eolanwl Loy
9o 5l oyl o slpin lasl,Sen g Moreda lawgs
ooliinl 5l aals b o p @ sl sl (ol (S
375 aelsh & Laib ba gagsy ool o olr ol ) oS
A e s ]y e pline la Sy 5 0,50 oy
Cewd lay o o el bl 4 Bad 38g0 wiold
calae aladi SO wlols cpl o3l aisls cogdleas aly
Cyexe by Ghn slable 4oy 0 s
D9 s

Slp Gren sl SRy 5l Ve (Fp 0
oolitul (cyyms g (aid ae) Gwl ggh il
Fo ol glagledl I golass By cnl yo s )S
Slaigad iz 3o 3)ly )5 awgi o g5dge
b 92 5 on 50 S 4elS s oty cnl 5l Koo
1y sgomeoacld (Bg; SG 5l g oloee S (e S @
@ 4z b hagh nl 50 .08 o0 eoliinl by (ansuis
St g 0 ity 86 Gy sdS SlelS 5 s
ol 50 e Jou g cudls golpiing slaaibele cds
[18, 25] susl 0425 4 4w ,e

SS& 0y50 50 SYlae wig, ol aslsl o
Gl oedle 6ol oy, I esliiul b by
5 s slaghs, 5l oVlEe cpl [26-20] wileass
Slp etz gl gonas; ¢lp Gl
@ Samd (52 O Sbes g Wilod S solainl (5399 i p
izl coss L sloaiboly

3 Genetic Programming

1 Supervised
2 Support Vector Machine

BY ls ¥ 8,led 1F4) JL


http://dx.doi.org/10.52547/jsdp.19.2.161
https://jsdp.rcisp.ac.ir/article-1-1098-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

[ DOI: 10.52547/jsdp.19.2.161 ]

0 3ub &3 puas wbd Pl )1 )lwding jl oslaiml b Ewl 9 Yo 33 sl Aol (5)lwdina

%

<

SOy Fwly 9 w3 dlols —F

il Jolee @8lgys 53955 slogien 4 Gl dlas
&S jeblen sl (695,94 daxgi b Sledlbl
I ojel b cwl Lo Sledbl bk lp a6l
i Doz 3l ple ide Lojel ol oS 250 o)l
s 3l Ggminz j5ige dlwgas ool 25k

el (i 4y daxei L U ol ol Gon
9 QLU Sy Fely Glgredr ww ol Sl i3

2 e sl e Jold (pouglsl allus
@ a4y b egh cnl o Cwla Shs l slacgee
odsooks asuws a5 APSO o ,6501 5l ey (yogu00 s
oolawl jekate cpl glp (e sl Sy 9 cawl PSO
S s

ol ks 5 iy Wlab (slas (1) S5
Ao oo ol |,

Golesiy by g (s 3 Aol (glods (V- JSC&)
(Figure-1): The structure of the proposed question
answering system

V) U @z sl isn musys 4 aslsl (o
SIS
w3 Sl —F -
Ss2y bt 5l (Aise gyl al olal a5 jsbjles
Ol adeis g Gy £98 Gt 5B cpl Bas i jle
Ol Ly sl oo &l Jaw dewgas o) 4 pokul
D) 1) ey glgil aan a (@oFul ol Joe
o 9 Sl 6999 G n B crl 6955 nlnle
Aoty (237wl BB oadojly wn &5 WS e
O feoly wlols cpl jo 5 b cann golpiin, alele
@l oyse 0 Sbagiwn 5 e sbogiun
FSES 1) $Sen Sl S 45 0S o0 (o2
A By Elsil o Szl) g a0 e

BY ls ¥ 8,Led VF4) JL

2z 9 Sy eedlie )l wgzge mlE> )90
oy shhie gy dag)en s il
35 g 950 Sl saegerme - Sbj o S 2
olwl dcgasms alox 3l 2l sl wlie ,o Wlg oo
S8l jeiie (o9 baze 50 S92 g0 DML plojle Sy
[32]
b oadodsmyy iy (oedSH GL5 50
a4 wilgi oo ol gl oged 5 galy g5 bl )
Sl il Wish e Alike slaos S
5 Yl (Dlblil oy5e 0 (R (Gali> 050
ip2los yol delol 1o 1) noe 09,5 4w [2] cucd
ad ole iy (Factoid) li> 5,50 )0 iwyy @
Saws Clel g el oligS Caaily K Ligul a5
aile . a5,ls wly lgieds (s8gume lalS
“who is the headmaster of Hogwarts?”
&S as o i, (Definitional) o 25 iy ®
095 nl Sy st oo w5l B S
Slagiwn ol 5l S GYsb Jeemejsbar b
:ake .ol factoid
“What is DNA?”
gely 31 s Loy (ol e ey @
factoid iy el SO s Cand gac .0l
P 5 S o e
e il o SO il sl s

“In which countries French is an official
language?”

sloabls 9,50 ;0 lagtagn cdel (05
lansls 55 e factoid glo iy p Gl 5 Giwoy
5 bt 00 o ge 4 b iagy oo
GonegS b sl oS gunail ) bzl
5l laises [15] o] fwl conle & a9 b o i
2] ol 25 9,150 Jolis gonailo ()l

Human
Location
Description
Numeric
Abbeviation
Entity

ANENENENENEN

5 obj weld bl 4 5l bbby, ol o
Joime logeuly 5 i p <l sloshy, b ol
25 JeeR b stn b e Glp cwlag] sl

2] 9,5 o JL,EHUMAN 09,5 )0 o,lgan
Who {is| was| are| were}


http://dx.doi.org/10.52547/jsdp.19.2.161
https://jsdp.rcisp.ac.ir/article-1-1098-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

[ DOI: 10.52547/jsdp.19.2.161 ]

@UlF b 5 Gwp alle STl g2dian j5ige
A0 S g ol el b g wilb axslas oSl
e 2y (nlple rols sals b LS
Gy Gy b gl popladie acis 5 e
S35 el ol i S 4 | ailels B 09 oo
A8 g e dlad Sy (Sl Jotme ey

» o sly Jo 4 bl Syl i glyl
Alis wloads oy pn5 e guly 5 iy slaasbeles
5 lolos Aiels 4 azg5 b Conyo (gla g ol ogo
sl o1 gl Joizms (sloien 53

alie (pl ;o oolitul 090 sl Sy (V) JS& 50
31 yekaie g aelS'SS Unigram 1 jglate ailoads 8 yee
Ao jalls e jo a4 Cewl Jlgie 4l 9o Bigram
A Cel ooy QL] ales SO 5l cisn (b 3l jskaie
Bl cdl i b Sy el Wl e

Sy SledS b alie slaUnigram slass (Ve

i LS b alie slaBigram olaw (ve

- S g0 e b alie slaUnigram sloss (ve
bS5y < 4 . ' _ .

Syt S Gy b aline slaBigram oluss (fe

Dy SlalS L Bol e ladS slaws (b®

Go 3 Gy SIS b Bol e LS slass (50

L 509 (Y- i)

(Figur-2): Features

APSO -#-0

f""")?i” )‘ OMé)).u.\) 9 odsoolw Asuws p.».:)}fﬂ Q.:‘

Gl adsl ol laml )] 45 4wl PSO 5,05,
Polal Oygoa el Conezr 098 o0 mlal Lol
b anld g 9500 (b APSO olye (s 5 oo)s3
b oo aslol Cgllas azes &y o
Sl el Gled SO cusd pad o
0,8 Sy bl 5o eyl 5l dlas (@,3) sl ol
lad po a5 Sl (63959 Gwp Slp Eub So Jolee
2o WS (e S Lael amde ez
Ao H0 S5 0,3 o el 0,0 N Jolis a5 adgl Corax
degas I Bolai Ojsoas o dilie jo a5 Coul sam
oz oylas oaimsyLis Can allie el onili]
oy bl eaimslis ol Say pam g pod laddlie 4
s ol Q] ez ;0 abgy po gy slecl g lad
3 el el CedS 2bsl e @b Boe
059 Egezme Jold (1) alal) Joleo (851 &b Lxi
Sy abal) Gl jo el e sl eadgl Fol sla Sy
s g Cwl Sy slxe 4 feature aols i f

V318 3 gy —F =Y
5 d9dee S8bys (699)9 Olyedr L p B Gl o
Sype e Sl Maellscen] by gaeal (5 ollS
Wojlgcaml 3,5 oo B> (8399 Swn) Bl
e 53 45wt SoealeS Sl g o)l S
IO e it ool sdsa,

oilguns] iy y2i g dayy SldS caisd S o
5 Lad (S5 JLdl (B p S s sl e
SledS” ol ailoads aislis o3lgcans! (laicds 15 Slaw
ol Bl 3 Lol s oo oolitiasl Jloans 45 ol BN
3 rpepgbds Jo ed 4 g 00 oI e/ (S
Dt 9,49, Losls I oagul p b a5 placJlad
ol Bl Gl Weh e Bis Bl i B o
atd Gl SlelS Gl 5l (G b (agessboar SlalS
Segie o SlelS cpl slas ) &)g0 58 G 5 99800
bk -7
Ol ololn 1) oliwl dsgome g2itaz j9ige a4z )5
Sl Lol S (oo (g 69555 G b gl o
el sl Lo sanas, ol 5o YL Cuglyl L
Ol gy ol Glaal b canlicie o, ol 5 oS
by S o ooy silonals Cows @ by
Ol 50 Gl (B a5 (GYsb (e S g Dbl v
ol eemlpls g walgts Jloasl ascs (s aseie
Sl Jeize Gzl 5l slacserme glpeiul Jols al> 5
el oad (b3l (e

plos ibn sl 4 eos 5l El 5 G 1
sSnippet I les o w0ad obil bl aes e
Sz Sloygige by ol wdgi (G slaaS)
aS eie ol 6oy 1) hylon g 0,8 eolanul o lailisl
sty Aol G s a5 0 0l plxl s A
MWARVY PP

S )P 9o 4 (6399 Sy Al e (nl o
odd bl yp mle g 9gd o ools (J555) o st
M it nl et liied e H5ise Awgh

IWRVEY PP

1o o523 il —5-F
@ alaly Oy g (e gl 5 Gy wbele S SIS

wgas 0al ob5b o o Sliwl slass g (gaas;y oguds g 5
.@",

1 Stopwords

BY ls ¥ 8,led 1F4) JL


http://dx.doi.org/10.52547/jsdp.19.2.161
https://jsdp.rcisp.ac.ir/article-1-1098-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

[ DOI: 10.52547/jsdp.19.2.161 ]

0 3ub &3 puas wbd Pl )1 )lwding jl oslaiml b Ewl 9 Yo 33 sl Aol (5)lwdina

%

<

Tl s A, weSae b sy 8 45 e
[11] s oo (o2 liel Zoono

1 1
MRR = = X Svqeo, rameamowers O

answerg

degerme Qu g gy Sl Qn Jsep ool o
SrSoslul lp mly Jlee ol :TOp-n accuracy v/
S R N S (G900 9,00 ) 4 By, S0
oddadgs Gl Lo a5 Conl (pro cl 0 S0 Sl
Al Canyd g 380 Gl Wb g3kt g, Lawgs
OBl 2% S )8 Gl 5 SR 1,0 Hlade STL

number Of correct answers

Topl accuracy =

QR

number of questions

SOl 9y 9oyl -4

i gy Ogl @B (oin 4 e 0l 5
by oty by, onl eSSl melss
gy osdz ke by (o)l selateds Ngd oo dunlie
S’ Pittsburgh oSzils soloacgasme (59, » (golpiin
ol 48,5 18 olesl 0550 s ools ST IR ag-e
Al A o &5 sbples ) cnl LS
Accuracy sle,las Gub ol oyl ol 4 55 b))
s bl 5lcd S salys 15 b5l 955 MRR 4
sl 238518 (o) 323590 5 o8l 2l Gl
g3l hs;
slools 3 agslonsly oo sl sy cal 2
wodledy tewl ool oslizwl Matlab g Java oo gidsli y
S g Slasi l.: (SO (659 L‘bLg)l.wodLu U"‘
laid S g0 sy Jele piasns

Intel(R) Core(TM) i7-3520M CPU @ 2.90GHz, 2901
Mhz, 2 Cores, 4 Logical Processors, 8 GB RAM

Looolpiin by amslie 5 b3 51 S8
APSO slo sl polie b el p3Y caslie slo yig,
g Comex ojlail (JyS L)l cadsl Bolas il
Cnds yal,l g0 J 30 a5 Wi oSO slass aio
polie ails (b polie pgs Sl g0 9 pste (5)l0de
o9y lwosly yo b yialily cpl gl oadaslre ol
w‘ OML..M.A JJb (\) de} )é Lgol.e,w....‘

BY ls ¥ 8,Led VF4) JL

ol (V) IS y0 1) dbgipe Sy ojled o] Jlis
o3l @b e Saiin b Bus dlaw pl j0 a0 e
O 3l e B oS po SaS Lo 4y 08 adie aw o]

S I Sl )3 1 4y by e a5,

wif(1) +wof(2) + wif(3) + wuf(4) + wsf(5) + Q)
wef(6)

oolodc goxo -V

oBisly ooldacgema 5l (golpiing 3, U3, &l
u.)‘ o).g)lS L’ wl...m |).') ‘w| oy solawl P|tt3burg
LALSLL Jold Ssie gl jo 1) loguly g
J.S)L) WLAA &9.9 U] L}W ‘03)1&4-] w‘ cé; uA?LM
u.:‘ 5lods PRV, GLél aj)f ol g
Ol e ojlaslinl slesslsacgeme 51 (SO ooloacgascs
odalin (V) Ji..a 3 QT b.lf dLm.’f; aS cl 059>

City
Animal * San_Francis
« Dragonfly co @
Gi « Saint_Petersb « Portugu
O CTIL urg + Vietnam| £, o
* Butter | +Kuala_Lum e _
« Octop] Music ur « Chinese | * Picasso
* Cougq Instrumeg + Melbour 1 - swedisnl * Mlclhela
* Koala] . piano - Antwerp Scientiq Malay | . 3?: g/in
*Lobstd . viglin | - Jakarta | *Watt I . arabic | o~
*Ant I .prum | - Taipei | *Volta | . swanili | . Rockw
*Eel | .Fyte | +Montreal| *Tesla | . Finnish | el
» Zebra ; « Nairobi | °Pascalf . ;
« Guitar airopi ‘ Korean | - Renoir
~— .cCello | -Berlin | - Celsity . Turkish | - Mondri
. Lyre * Farada an
. Cymbal « Newton . Van_G
« Trumpet » Avogadro ogh
« Xylophone * Becquerel *El_Gre
» Coulomb co
* Pollock
* Klimt

Pittsburgh olX%615 0015 ac gosxo A (slosis (Y- JSC)
(Figure-3): The big picture of Pittsburgh university’s dataset

bl prle -A

Gk g Ghn alile b))l sl i lagtagyy 5
e dalol o aS 0gd e colaill oo esls
Dloauds

solazwl TREC8 ;o QA jidw ;o JLas cpl 'MRR Y
A.CM )‘ )Luuo w‘ w‘ o
szl bl

ialoj]
e bogins s>z
L_?j)} aS ol u.:‘ 5)[.:.’.;0 w‘ uo)ﬁ ..\..SLSA oolazl
P el sdbganas, oS slaslex dilelw

! Mean Reciprocal Rank


http://dx.doi.org/10.52547/jsdp.19.2.161
https://jsdp.rcisp.ac.ir/article-1-1098-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

[ DOI: 10.52547/jsdp.19.2.161 ]

approximating the zeroes of a function, and
contributed to the study of power series. ...”
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“... Newton also formulated an empirical law of
cooling and studied the speed of sound.
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differential and integral calculus. He also
demonstrated the generalised binomial theorem,
developed the so-called "Newton's method" fg
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(Table-4): Comparing MRR values of the proposed method
with others
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