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Abstract: Nowadays, the increasing amount of information available
online has led scientists to develop technologies to use and deal with
it, of which one is Interactive Question Answering (IQA) systems. One
of the most important criteria in the assessment of these systems is
reliability. Research results in this field have shown that evaluation of
reliability in QA plays an important role to determine the effectiveness
of these systems. During the process of reliability evaluation of an IQA
system, several features are considered. Few attempts have been made
to measure the reliability and accurate determination of reliability criteria
in interactive question answering systems.

In this paper, a novel method is proposed to determine the percentage
of reliability by using a set of criteria affecting including qualitative and
quantitative criteria. In the proposed method, first, a list of qualitative
and quantitative characteristics is collected and according to the criteria
set, eight quantitative characteristics are selected. Then, based on the
prepared questionnaire, the coefficients of the impact of each question
are calculated. According to the proposed relationship and by combining
these characteristics the percentage of reliability is measured. The
evaluation of the performance of the selected criteria, on four interactive
question answering indicates that by applying this set of criteria the
reliability of an interactive question answering system can be used to
automate the calculation of this feature in the evaluation process.

Keywords: Reliability, Evaluation Criteria, Qualitative Software
Features, Interactive Question Answering Systems

* Corresponding Author

Iranian Journ_al of
Information
Processing and
Management

Iranian Research Institute

for Information Science and Technology
(IranDoc)

ISSN 2251-8223

elSSN 2251-8231
Indexed by SCOPUS, ISC, & LISTA
Vol. 36 | No. 3 | pp. 817-834
Spring 2021



https://jipm.irandoc.ac.ir/article-1-4290-fa.html

S s 38 Olodo! s O 30 (g
Ogaw 5 ) &S 4 Jold Fewl 9 g
b

39,8l dlg Lokl ¢ 5 5alS (6 57> (S (SN
€0l ea gl ¢l 313T ol
hosseini_mm@yahoo.com L, )ﬂ.\,_.uf

639,80 d-lg Lokl ¢ 5 alS (6 7> JM,L;}:L:
€01l e s ¢ el 55T ol

\—|
N
o
N
<
=
™
—
0}
c
>
s
>
@©
kel
c
>
n
c
o
—
[a)]
o

4, dr.jalalile@gmail.com
9ISy
YN
SN 05 31p3To k35 55, Y Soke 4y 2kl 51 s WRACANT s bpd  ITAALEITE sl
Mol 855 | (oode 58 G5yl o s 2% 5 2ol - o2 b3l ous
SLE ) 5 e ) laleas 29 U SR (R0 AR
Ol 2l GBI (553Ld 9 pole olKing sy .. OJ‘ & . .. w’ T s
(5151 1) I )R ‘u—:‘ J}—?-}l—:-w‘)‘é)};-ﬂdé‘—;) \.a—:—‘b-h‘)‘ Lagl 6_-'-‘)
YYOI-ATYY (o) bLs 93 Sl o did )yl LAM o=l =Ll Gl e s g 3l
TTO1-ATT (s 500 i 1S 5T (a5 glasbme (olas el 5 i @t &S b3
J A NCEL BN e Bl &= 5 o (e 2 1900
SCOPUS 9 dSC (LISTA 5 4l 5 A cla, 555 [ 4L [ 6 La Cu [ Lf: ‘
jipm.irandoc.ac.ir 2 ‘J'S"b ¢ Uﬂy” d==dl =5 = Phaa®as ikSS‘L e
AFE-MY oo | ¥ okl | ¥ 6598 23 Oliabl C bl (sl jlms 535 on ég—:;\"‘)’"‘ &S o3Il gl
Vo e s 05568 sladde 5 a Ly (els oy 5 oy o5

B (6 S o3Il Cgr e gy S cadlin ol il 4
oLl Colb o H1AE 56 gla L s games sLow! 3l esliul U Ol
)>.¢_w|,,\_;ul,mx..ﬂ,?,&_‘sgws,d_a;du)gu;tr_a
51 g S 3 oS 5 iS5l s It By ol
Lt Ol oS s i ol e Ll a5 L
\_J}u_::a:gby‘jdj_;tg_._i‘fa‘auwLwﬁwu‘ﬂ‘w
S 03001 Olipabl S blB (golgi iy Lty b Lo S5y ol S 5
i gz 635 = (2 GLaslme s sazme 3, Shes (b 551 dd
(Lo jlns 4 gozen sl (6 S 5S4 Ly 48 5ls Ot (el oy 5 i
(23 el 5 ey s 60 (61 DLl S (5 o101 O

) 0l

Downloaded from jip

el el 5 i g

AY


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

Fold | Yres [ Ve sl QARNDI

Caliiee Dl 05,5 5L L aST S o 5 (5lame (s 01,0 51 6ol

t.ztﬁu_;;wiyj.w,tsw\..usu.i1);,_;_',,_114,&.%1_&&6\9”6_“,”
3y o D g 03,5 S liie Dlmis 5daltin 5155 )8 48T il Sl eslizl
Ly el doils 5L Slmiw 5L ey L .(lyyer, Yih and Chang 2017)
s o B O Ol )8 o 5 Lol T aled w0 2] 53 g s (sl 55 50
J=B 5 osdlas el an )8 L5 Ol O o L a8 5510 5 g s Jlazl ol o5l
=L S (s e Gl Gl S S Iy S 5y J S
5525 L (Baudi§ 2015) L > b s s Lo,y 550 B 53 SIS SLedbl
3L g5 ol IS 1 S il (3L Olmens DML (L5 s (SISt o
Webber and) Cul )8 as  Jlax 6 =8 s (ol ol pde SleMbs|
) s (b el ey gl (S ol i35 6 (Webb 2010
(s 5 a2 ) ey 502,55 (b O St a1 )8 g b
oL s oole SO L e S5 LU S e 080 B 5 585 5 nlin ey
JEoms Oy gty B il 53 iy .(Dwivedi and Singh 2013) A_S" e al,) asalS”
Fly 2 50 Sl eSSS Sl eslital L et L5 55 0 e iy S8 o
3 3t p i 45T 313 5 52 5 Wi ) 55 (ol Ly s some A | (Hloz]
o) idoz aisl arlge JS it L osllan ey 5 58L 53 O yl87 3505 3l (65l 3
il 555 ol b e i a0 Wi o ) (i (ol a0 05 0 IS e
35 g St o 3855 (0lan) 3,57 05Lal 55l 505 5 ey SV 3 O pe
2B 018 503 5 s 5 )18 o el OISl puls sl 5 ey Gl 5
ﬁwcﬁjbjlwwusy u.?l&)*\b\j\.;&éﬂ.g}@\«élﬁj syl as
o e s il Sl by S ) 51 ey b L A
Tl Sl il 5 iy Sl 2, S 04 2 8l ol ol e ol
5 Uiy S pimes (lyyer, Yih and Chang 2017) 55,8 sl b s il Jales
(o 333 o SV Il 53 ST dtas oo )87 a0 15 Ol ol b ey

ey N R B P R e PP 5 P JU Y- gy I

1. question answering (QA) 2. nteractive question answering (IQA)

MA


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

M4

gy
9L
o

QIEL] (Nl 9 o | b g 75 K0 4y holsd gl 9 s 3 (St 33 Olivalo! Sl 3l 350 o

A1 3 S IQA (s 3 48 5 5a 5 5 b ) Ol or 0l il | sl
{(Webber and Webb 2010) 43l se SLis! (Il 20 sy 5 Il s OASm o) ) =SS
ol e L o) s ol Olioen a5 e Coldial s iy 55 e i (b5
> g3 L 5 635l 5 ol 5 i (50l e 53 6 g 30 ) ot
e VAV Gl 5 fomm) Bl a1 1 1QA Gl P R P P PR g N
QA (sl 53 48" Sl (o i) dQA Slagin b5l 5o ad) 8 an sla o)
DWIVEDi) s 135 555 5 smlin s 31 5 Sl b & 15 eslial 55 50 028 40U
45 8 o g 0Ll 5 st (] Fmalia (1551 8l 457 Sl ) (and Singh 2013
(om0 i (g3dmte Sla Pl Hlars | (Sl Al B a5 55 3 50 e
(3L eSS Al gm0 55 Ol oy Rl Al g 4SS5 55 By, S 1)
e S5 55 Jie ¢S5 slanl dnl 3. L LS IQA s (b3 Sl Es) LB
sl 53 S s el 1SSl el lls (5l 3 SIS ST s
IS5 gy S dlie ol )3 gy ol el Oliebl Sl S o Ll g B
Wl 0 S1IQA (Sl gt (51 OLiabl s =S 051l 5 s 33,5 Jde Cg
S 55 4 093 5 sl e 53 48T el D) so s (0l AR bl
S50 SLa ) 3 Bataew (ml (L0 L Ry 2 og e el sdh 4 ls 5 1QA 5 QA
ol it 53 Ll 435 D) s g it 3 Ol S (S5l (sl
ol b 8 i 55 (63l ) S 6l 45 B3T3 edsild § AL ot

gl«..»‘ou\_&g)l_ﬁ@bjdbw_J})‘FTjaujéu;_iL@)bMM‘?@J_;J

&l 9 G 5t b .Y

L DL 5k (Sl 1 (5 odkony S Gl 5 i (Sl
ado o JolL2 QA ot &S M sx,le (Webber and Webb 2010) Asls 5 5b
!
s Sdme hud g b 9 I (e P & o 11 515 1
o8 51 DLl (5l bl s Gl a5 5 ol O e ]l s o

€5 4> g0 030>


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

Fold | Yres [ Ve sl QARNDI

S 4 BT B 5 ey o i (Goad s 5 conlis Sl o ol Sl tenly Julows
Sl ol ko QA (sla gt 53 Jol o ol ST a gl o gdnze la by
.(Dwivedi and Singh 2013) 5 -5 ,I 3 o 34 g 35 dol g o LalT 51eESS 84S
i 3 0l G Bl S e (1QA) (el ey 5 iy o 2
sdbosls i led (gl s (69 omwd J S L a0 0 3lal )8 an g0s S Sl iy
syt Caliee SLE S 55 Ol (s ol Lo ddl anils ab S po Ll
Jols &8 1 i Aol sl el Anl g5 0 QA i 81 ST Wlos ST Yk
F=l s S dt"f—*‘:‘" V-:’“’:@ (Jds men 4 (VFAY gual 5 pmws) B alils
O_:\Q\j_wlfa\_gdhf:‘vuﬁ@g}&_wﬁghwﬂﬁ}l?rﬁ&_ib;bw
Al Jas 5680 M s 0L 55 5e SLedbl 5l (gl aS A e |y 08
s .(Dwivedi and Singh 2013) diws d sars QA (lapins 51 5335 1QA Slapin
DLSl O, S)ls dile 0L s Slooj s 40 IQA (Sla gt 45T el 0T ol !
e LIQA o oS o (ol s 0531 531 5 om0y (552 (sl Ly
S 555 5 L SLET 1y landlS il 5 o 03 5 o0 35435 (saion (SLo0 L
33 OLiioee 457 5505 552 5 oy s 53 (g3dnte sla e Il ol L sl Colii |
b adaly 55 Sl Ml Bl 51 oS s bt | Al 5 4a 5 L

(0len) CwlaT b5 S

SBIR ey I
L el glacl o (5ol 5 1QA w8 55 s oy 457 LT S
ol Sl i 2 (LSSl S LS o by b o Ol (Sslize gLa b,
J,*sn&_lup.;wla,\_.:.;uu@l,_,yJ@Mru,gtd\ﬁé»\,,@fgﬁ)t{&ﬁ,
35 Sy e IS oo e 0Ll (o551 5l e 5ol Sl 35 50 Sl
S I3 bt (51 48 il 5l (SLa 35 1QA (St (55l (51 05li
ooy SV (b5l A 4 QA Slapi (Sl 5)) oml by o Cmal 48, HS4S QA
o sezes Slosliul La Sy, ol 51 S5 (Webber and Webb 2010) &l & glize a3l U
3ol L w0l 5 4SSl (3 5l s sazem) s Uil 5 Lol 5

.(BI’ECk et al. 2000) J}_.&Lse a.i.:?;l_.w LS'iw })|.«UL“._.~| 4l gaen d‘i‘ La QT QJ}_JJ,JQ.A Q\J_:A

AY-


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

AT

gy
9L
o

QIEL] (Nl 9 o | b g 75 K0 4y holsd gl 9 s 3 (St 33 Olivalo! Sl 3l 350 o

6\.&&# g_s—’\f.J)|J:';“3“:"'”’:’ eslawl J_:GWJD% Qy‘j_m 6\_)_: dj')) U'i‘ M.LJ‘
J,:_.f;:a. L“u;’LiJ)‘ O_:‘ g;..w‘ ol (i\_>u‘ \(TREC) Q}_.'IA LTJEJL :UYL.«: w_,\ja.f Lﬁ}: QA
(ibid) el 4 Ay oy g )l ) Bl i S o e 4S ) Sl
j&&éwyyhc‘f@‘z_ﬁ&jJleij)\ujf@)ydu)‘.{f_.@cw;}-)}
‘j.v‘.i))‘uH)ka))‘yr_kdgfﬁj)cw‘jgg"_,..ﬂ‘av\_&(l;u‘gl‘-)‘abu.‘;w‘
).5|)L5_.:L_v.)'J‘L§L_A;}J;._Mcb)_q-jg”))j_‘é).\ju‘ﬁbﬁjcugw‘bﬁﬂj‘f
WOl Y yans 45 —oge sLajlns 51 S5 OIFAY (Glal 5 o) Cml 45 S5, I
S Dot g S 355 55 g i) ool 53 (6390w sla i, (Salata et al. 2015)
Eavar fugM.Brecketal. (2000) Jslaz=s u—(f'ﬁ U U A S P
oke | sy slaol e LagT salg—iw e U P S (U V5 - g )
Q)H‘\Jr.:_m:.mu_i\)HGAM‘UMTRECLﬂjau\_&ﬁb‘rlij)\duu‘?l_’b
u::_g)u_ﬂJj_fuﬂL,’_.:‘Lm\..&cu\_:zyQ)Lﬂhdﬂu)‘dbuéuu\f)\f.}})
d@uwTREC Q_M:J)J ‘)T.«L‘A L;Lku‘? w‘jwjbj_u)}wr}w ‘Lfftf-j)‘
Qy‘j_.w Lf’l'i))‘ é‘;—’ é.g_:.;lﬁj‘ &M%)}M&(i@))}}ﬁ)&b)ﬁ» (lbld)
3}_>=;4...1o»\....i:ﬁb‘J‘gJ.J}_{LAQTUi)JLgJ_&)b*Y Mﬁ)‘ébtwbc_ﬂbj
L&QTbj_vﬂﬁ..w‘jgs.é.;g_,a_h:u@b-).\b&‘u)TLyLG}w)bd‘PJJLQJLwaJLaT
La S 55 e gome JT5 55 (glam 55 (6l dle (6 -5 5L Lsug'-:'l),ﬁi'“ Soka,ls s
Al Col U e bees bt Lacl g 48 Sl 58 55 bl sla iy s S eslizal
.(Burstein & Chodorow 2009) 48" sLwlid 1y b5, s Lac! et j3U8 5 dde
:)H|)4ﬁt_.i..ﬂ};;)>)_f‘}»\§)uz_uﬁ4_3.bj_iftgu;kjcu:_;\)&»ﬁj«j;z_win
L}yd@b)émmﬁqd_&dﬁgwb‘ﬁbﬁ-am:-ﬂ@-:ﬂ:f)d)bﬂj_;w)}:
i 4T 3 e 5 Sl g3 ol (s g a8 S s 0Lyl 45T Y15
u‘:‘—’b&“"h 9 ((Lrﬁ}?b.bu)) .(Spitters et al. 2009) Sl BB C_._>r.: J_;G J}_>' kf"i'))
LAQT.A.S)‘))D_;@Q}J‘JJ}J\)&?}JH)|QAWJ)@MJA.{)))Q‘JL:;:\_@)Q

1. Text Retrieval Evaluation Conference


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

Fold | Yres [ Ve sl QARNDI

Gl =l SiohKer 5 (S, (Harabagiu et al. 2005) 5, Cas a5 el el oo
s Gy 05 5T S5 Y1 fn 4y Sl 5 00 45 53505 (om0 ity 5 iy o
e Sl s bl e Sla i 5 OV Jlow 5 4 o oledy C sl o
(Sl s 8 3l sl L i & ST (o 536053 5 0 Sy o )T 5 0556 1
1) mlie (S5l gy 5 Olirabl CollB slme (5 03 S o 1,5 o 5 4y i 55 5
ssba aS Ul Iyl et i1 Ken 5 (45 500 (Derici et al. 2018) 3 g oo 41|
LU, olal o sl 51 (slace sams Jlasl U 1y (glalu iz slowl Olivebol Co B U 5
(ot 3 g o a2 5 0 Cdetie (glail y i @uﬁjlgu_w\uw&_idjtb\_g
bos i g5lel dalon Ly 5 K05 e Sl sk sl ey LU 05 STy
&S5 (ls 5 Lsle (Motte et al. 2019) 54 o5 o 3,155 1) s Olisabol Sl O e
ol p i CmdS abn a 6ST Ol ey Oliabl Sl (6, S o510l (gl i 5,
oy 8 a5l (DIT” (NOC™ (CBO") (slaylme wlwl sdim e s S5 A g a1l
B diloee (6l o 55 (6, 5= 5 Ikl 35 2 (]I 5=l .(Bhatia and Mann 2008) 5 s
Olgios |y sdmes 3liul 345 gy 5 LadT s S a1 8 glaasl 5l Oliabs!
e conlzmn 53l 1 530 5L S 5s l (o5 r 5 02,5 (B e (S Dl g 1 (S
Paliwal,) 453 goi sy 1 1y (Sl s 5 oS 53100 ol y S oy ¢ S ko sLa S5
5 310! uj}lﬁ Hler L1y sdoee eslanul Codil (il «J,18) (Shrivastava & Tiwari 2014
¢ 5= .(Carl and Bansiya 2013) Lles S oy 2 (sp3ply 5 plonil cdlail ¢ 1 b
O35 30 Ly 2l iol 53 )85 55 DLl Gl () 5 an 5 Alae 53 Sy 5 (S
ChlB 53 5 ol e Lt oS uals 0Lt LadT .disstls 5158 i daa g 53 0T
{(Suresh, Pati & Rath 2012) A_S" o 245 o 1 j3lp 3 das 5 4y 3 53 Uil 0 Ol
S b 5 s ol sl (Sl e 55 48 8 o Sl i
3 S iles sad esbital (50 (s DLl 3135l pmn iy 53 5 s 5 a0t )
ol 2 (S 505 03,5 S 550 03 1 dy Sy s baly sl 53 A1 5 0 45 age LS
= bsbae 51 K Oliabl Sl das o 15 A g 3, e (bl Al s DLl 4

O;_t.c,_w\L:;J?J\J_;L?j:a,,_w_uwL;uwdud@t)u,\wdwl

1. Coupling Between Object Classes 2. Number Of Children 3. Depth Of Inheritance Tree

AYY


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

AYY

gy
9L
o

QIEL] (Nl 9 o | b g 75 K0 4y holsd gl 9 s 3 (St 33 Olivalo! Sl 3l 350 o

35 o8 Ol U ot 011 lms ol 03,5 )3 55 Cgar gy adlie ol 534S Cl
osﬁwﬁ\?j‘fuwduwwg;,@lﬁjlf;}_;m\fu;”&_i;_ﬂ,m_@?
3)\)_é\<aj.§ s—ige 8 5> 53 c.\_:a(:\qr.;‘ Slallas a5 L .oils Ol gloras 0T
QA (slapis 53 Olisabl b (6 - S o310 (gl ¢l Gl 5 iy (Slapims
d‘ﬂ{}\_w.iigrh;ouJ@.\AMMJHMM‘};&MJ;)KCL?J)JM
J_f)t_:na_gdnfay.u\sﬁ.w\wu;yfrm,gp,upuoujau

b 5 Sy s edbalyl G a5 Ll

BIE 9 L
P8 5 s S 5m 53 51 (ol sl 5 s e S S a5 L
Sl 55 &S slont O Calises glaaio e S5y S8 sois | is
)lf.sj_.»L_Ml:u)wfuwfq;;ﬁﬁb-‘:)u@w)pﬂ)c_»b-j
Muwwb,\g;,j,ts;)_;.\_g\;gu,:@@u_;;3,\_>uujb
2348 el Gy 5 iy o S Ol B L S5 ) 51 (S il
4_;1\;‘5;\_.~,tf>,>u;_€?oht§;,_;;_wwcg,uwt_.ﬂg}&_w%éwuu@}:
w3 8y o sl byl it 534S ol a5 Uiy o b 4 ()8 ,0 b5 )
%LG)H*‘;‘—“MLS‘JJ‘Q.SJMJ})J:‘w‘°u°:w—”"f‘§l—iwﬂ§)t—:”)‘
Oliabl Sl 6l o ol lie B as amd S o, g0 oS 5 a5 Hlire 93 o 51 Oliabsl
ol 03,51\ Adslas Oy oty (ol Aaily Jlme 55 ol S 5 ol Bl 568

sl

Reliability = R g, + > /3 x Score, o
i=1

Scorel 9 v.'.'_m.:.mﬂ a.LATC,_wJA.: Lﬁ_°§ g)l_..:c.]a‘ CA_;.LG Q‘J_:A unntity UT BL s
)\0“)%&‘);&5%&5@@6‘ﬂdw‘;:}@()Yg;_m‘ML_;«»ng‘

00 Ol dmanloen § 3o caalsl 534S b 4 S0, g O S,


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

Fold | Yres [ Ve sl QARNDI

4 (ol b .V €

ST a JlS s 4 5L QA et Olabl G B Al 51
& Ol 48T LT 1l s ol (6150l 5 5 (S0l Pl Sla a3
Lol (655585 o8 slajT s sl (alad ot S 055 aal 3 55 po (SlapTs
55 0 g s3lgtin s bl g 0T 35 A o b g alin o ils | ands
S5 5 line o 5 40 5 31 Ui 457 iy (Slaimes OO o s )
s L 53 Lt )t 60l 0l (o 0L S e (S s o3l
s el L5 OT et e SISl 0 05 s e O 51 B
SWMPR-QA1-2015¢ WMPR-QA2-2015 oL L "s3l5 oL ol s b (it 53
Sl O0FA0 (ual 5 s T i) dd oslinl b5yl 5 55 5T Cgr WMPR-QA3-2015
sl (omae 85 S 0 0T gl (5 5w 53 (el ol i 3 Shas 55
S3lmtir 1 Jolo gl Bl Sl 55 5y (6 5V B el bl el B s 8
sl 0l 03551 (W40) (gal) 5  fuwom &lis >

N b 3 e bl Y-¢
Wi 505 5 (ol eily 5 i s (81 0 b Blal 87 LT )
3 iy A gazen S0 b0 OT (257 (b 50l Gl el el Cod Gl S
il ol hm p3Y ol s V148 358 5Ll Dbl bl 5] sLnslons
Carl and Bansiya) J-il 4SS b 55 gbasl v s u_f.\ouj_ia)\ l_HL sy iy
3,555 4S8 w5 8w o6 S8 slas Koy Coden ool iss (gl - (2013
552 50 (5o las Lo gazme il 03, 55 ool 3 oCmnl (it Il o 53 03linal 35
IS A S PV S N S [ g U g G Y S RS SN PR
Olipabl bl (b5 s Lasbs s Sl gy Lo same U g b0 5y 8 55 3
Sl L5 s asd 8 5 i 55 Lie Ol poa 45Tl sbs 0 gomn s § Ol
S 4 gazme 95 ) LA MOOD 5 CEK" (L jlms 03 1 ds &y s LT s 51 g
&1 = C&K (sLa Lns .(Carl and Bansiya 2013) 4,8 oo 1,5t b sl 51 b5

1. www.hltech.ir 2. www.hltech.ir/fa/51 3. Chidamber and Kemerer

AYE


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

AYo

gy
9L
o

QIEL] (Nl 9 o | b g 75 K0 4y holsd gl 9 s 3 (St 33 Olivalo! Sl 3l 350 o

bl sl (S sla S5 00 La0T 5wl 1y b Sy 6 S e5i0
MOOD (s slme &s gomn 5 Lot (i a5 3uden 33lital Sl 5 (6,5 Sl g
IS an sl 5 b i o5 il s 3lmdlg dile of S s (6l L N VG g
2 S5 iig ie geme [ S5 5 ol g - (Laheeb & Ibrahim 2013) & 55 o 4 §
Gt g i Sl (S bl i Sl dlails oy 5l (A8 Dlalllas
L s ol (Juas Gla Syl K4S sladals 5 sline) sdows sslinul aS
33 Uy 5 5 o8 83l al B ¢ o iy ltel (S 1y (S
i 1) adals s 5 IMOOD (sl jlas 5 CEK (sLalns 4 di a8 o, g jLaas
DIT" WMC' jLse Ciin el g6 ol 4 4> 5 L (Suresh, Pati & Rath 2012) Jsls e
o 6l 4aS s sazes ¢S Ol i S MIFY 5 AIFY LOCM (CBO® (RFC' (NOC"
Lo S505 om0 i by o Sl 5 i 8 51,5 o0lial 35 g0 OLiabl S
JUNS PR SUT PP PPV ST IV S | PP J PRCHIN PRI DY I I PSR
5 8 518 s p 3550 Ol Sl dalone (g ome &) ooty Lo slime 5118
il yNOC (gl 5 o sSms LLS I CBO (LOCM (RFC {DIT WMC (¢l « g 53 4 S

NEPE Y - Frps- S

(ol el § ot 1 i 5l (ST 0N 0 53 o8 SBT3 ) Joo

8 o ino g5 <& 29
S e 6, S0l 1y WIS a sla g slas wMC
oy oIS 4 ST Sl 52l s 0 SV sb I b pIT
oIS LIS (SS (BL,s el @ edingaly gls iy sl RFC
oS s Bk 355 LOCM
oAl OIS S @ s la NS sl CBO
Lo gl IS S ST e WS sl NOC
Lol sl s &y s ¢SS 5l oslinal O jpe MIF 4 AIF
1. Weighted Methods Per Class 2. Depth of Inheritance Tree 3. Number Of Children
4. Response For a Class 5. Coupling Between Object Classes
6. Lack Of Cohesion in Method 7. Attribute Inheritance Factor 8. Method Inheritance Factor


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

Fold | Yres [ Ve sl QARNDI

ot 3 s (oS (5 53 Oliabl CoblB Ol e (6 S 0311 (sl e bl (!
S s o BLl e Sl L5 s sletiy il (ks slac >
sl ozl Gl Ol LiLa S5 s

. )

R . —K
quantity ~ " * WMCxDIT xRFCxLCOM xCBO

+log(10+ NOC)

Yo 5L o Ul e e o e il 56 s Kcadaly ol 5

.:\:Q&:P}\\)dﬂg)&x@\:&\b sde 53 K Hldae golgin Sy 5o aS Uil

o b3 s rot
Oliabl Cohls dmloue 53 Lajlas 51 eSS on cld o)Ll 5 ise 534S jsboles

L eomlply il asls lpsle 5 an o o Ly s San s ditane (6,50 A5 oo
e s L S5 518G o o DL e SO0 o iulesT an a5
=5l e g Ol ety A 8 aalows OLiabl S B Ol ¥ Al S 550 L s

Wl o 03l QLS oY g )3 0l b ot SIEDI STL C s Hl L

Oub 15l Fl § S g g (FlENB! Tb (595 2 olplsl (b3l I (STiged T Jgur

il s SWRLI 5] SIS DBMS (s 6 = g0
Y v A oS wMC

¥ YA v o S DIT

/0 YA ¥ oS RFC

Y/A ¥ A o sSxa LOCM

YV ¥ ¥ oS CBO

\ v f (roiens NOC

¥/0 £/Y0 v/Pv Olsebl ks

odd Ol QTJ_:.?;U S e o (sl 4 codid 0nls srmled ¥ Jgdm j3aS H e boka
Qlj_?u.a\’:\J:la»):Q:\:)\J_;\_gjoTJ_;;U)dg_lj_AJIA_E.AA_g:\_?}Sl_fcd_i\ﬁti)g;_wl

AT


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

AYY

Al gy
9L
AP

D! (I § o | (o g 7 0 49 (holsd Gonly 9 s 3 (Sl 33 Cligalol B 3l 300 (oS

53 5Ll O Hlucie iST1us) ¢S sde ¥ kel 53 OT Hldie gl o el F OT Hldie 5 3508
&l OLiabl C b S ol T3 By d e a S L s (Cnlod s a 5 L
S &y o bl g 3l eslinal 5 Las Cy el ¢ Sledb| ST kst L
Coud 2 (gl 0dsT sty sis ..L.lsjf«,_wbu ali..':..lLU'T).s el 4-1‘-1,(-’-*:-*'6‘;—1
A3 8 58 Cand a6l e i g o o jdle i (Gl O LY n (g5 el 450)
s e 8 s ol s a ol 2Kk Oliabl Coblb g il sl

) 0l céj_gT AN d}v\—> ))MP@MT Sy

alizee S Sy (513 lwed! CaliB 3 Lol gl ¥ i
131 5 31 oalimu! b Co g slile Jawgie yebd S!Sl kb

¥IA /Y VA Oleabl CLB i

Ol b § A Uiy E-¢
4S5 S L s bl CodST 55055 (IS Lol linbie oS L5

L@,‘.ScJ_:J.sQ_:.uaq_g..\_:fd‘..lul)lcﬁQ@\&Q@BHT%&y&wQT

s gt D) 5ty s S Oliabsl bl Ol p5 o (oS (231 b )
Sl 5 kS il ) ol i 03 el s VPRV (Gal 5 o) il
Slaalit (ST (5 Gl A 45 0 s el C LB Sl el
Ol e 0T 3l oseaT sy Shatal bl o 5 8 8 51,5 01,87 Sl 3 5 0l ags
s e e s 1 UL 55 o e bl S
S 513t ol S e A STE ol B ol ey 5 iy Sl
:(Harabagiu et al. 2005) 3 4o )Le

55 5e DM 4 plias (61 m sl ) 48 e iy e T, (Ll
¢S ke

o Lo g 031 (Gl S (18 5T (S

1. efficiency 2. effectiveness


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

Fold | Yres [ Ve sl QARNDI

330, 35l b g 5w AWV et e (glaslidion (oS 59 dm ol wlwl

3ol Sl el oS 51 S s 8 Ay (aled ol 5 ey o (U
s 35 T3 oy 3l eslid L 0T (bl 3,28 158 0l )8 5l s L s
i 0 Yo 0,8 S 53 HLESS Sl i (Ui 0505T 45T Sy oy 05 S 5,5
2 Vg o Bonls S s a5 L5 S 8 18 e 35 50 LSS
i W3l (g 5313 8 Sl YU (Sl s Uy SVl 5 tlone (S
v;_m_au,d@!x)lf,'\.;_éf,trsoau;.A;)}_ﬂwt_;,w,_ﬁﬂ);p,_f.\_ﬁ‘uwﬁ
LY o bl iy ol s el 53 O (slgil 53 L s aal g (s S 0 8
W5 a3 0 3l 4 ges g bas Aas ol ,,*;\‘ e Oals) LB Ol 5 et O

.QM‘@J.&QJ))T‘Fd}.\_'g-).sc.sj_:lx_.“éj?)b_;a:lﬁ_‘AJjﬂuuﬂﬁ):dw’wﬁ
«w.u); Qmé.u 3 6‘459»3 £ Jou>

Jlgw Jigw osled
6&%9x)u¢ﬁ|gT‘,§;Q)L,wsf;ﬁ4g1jfcf\,a.\,:a;,w);‘5x)u6.x>%u |

ol Cals (S s IS ol o s Al 5 oo Lk

55 05l Lo (gl 5 OB 5 5 ) g0 SleMbl dy w23 LT Al

Sl ooliil syl 33t 05T 53 487 5.7 (516 St s 1 LIS LT ¥

S o 51 65K 1 disls olamstl s a5 ol plonil (g1 4571y lej Soe b 'Y
S s g ok 03l s 5 gyl )3 o (o OT 4 ad slais plowil 4 e Lok S W

95,5 0 &SS Lt oL 3T e 4y (815 g 2> S e
i o 35 s b ol 5,18 (LI
Oals oo gl cdzbls JSan 0T & 03l gl 53 (S0l 5 sba ek o7 ol SV & (0
Cas oo el oo 1) SEBLI OT L Lk 715 g0 (2

Sl o oyl BT 0T & i s 71, SeMI (5

DL 1) (bl 53 0B S oS s IS Ol (3 ol 5 0 Jps
s (05 i _mmis o8 tils O g tils 31 &5 Y00 OB aS ES b sl Wl 03l
il s Ls_alfT i 3 03MEnl § g ay Lo s

AYA


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

AT

Al gy
9L
AP

D! (I § o | (o g 7 0 49 (holsd Gonly 9 s 3 (Sl 33 Cligalol B 3l 300 (oS

oulodld Ol yod (Jl91,5.0 Jou

g jbie! 0 el £ el ¥ el Y ! Y Ll R
/%A \\as 0% Y - - \
Y/AR® a0 Vo o) \\% \Y Y
Y/IN S vy AF v Y% - Y
¥/ f¥ vy VYV YA \Y - ¥
¥/ fA a4 4 Yy v - o
Y/70Y Yv ARR A¥ Y. - 4
Y/AAF Voo AN Yf Yo - \%
Y/#\Y \44 7¥ ov Y \e A
FATA £\ ¢ va ¥\ Yf - q
Y/VY. ZA v VY \ny - \e
Y/AY 4 VA oY 4 \e "
FIVEA Vo v YA - - \Y
Y/7FA vy Of \As \td - iy
f/of A7 a4 Of " - o\
¥/.4% M A4 2Y \A - C\Y’
Y/VA+ \Al va V¥ Y# - S\Y

‘Sbé gw}f) 0-¢

wgly e o LI Slad e 5 s ) = LT (ST 0 g 8 ks

s (gL e U g die (695 3 il ke (o b OT s g 00 9 Jiias it
a8 5 (i) e ite &S idaly oy o 830 D g £ 3
3 e sl il ol 3 i (sLn e I ST (Lo 5 s o 4l als
b O 55 sla 3y gr 0dal O iy ot (O S5 Jie 058 e S
by o enl b o i ) Sl Y =@+ DIXL + D2X2 + ...+ BIXN &) oty 45 i
oty S A O 8551 )l m la g eddonls (S Sl 4 a5 Ly Sl n oo

NG P a>J5T49 J}A_&-)Jd‘j..ﬂj.hélj_va.l_a"—w:m%‘f# v__.;ajf


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

Fojed | YPeses | Vil EARIDI

Jlaw B Sly omTwdd calpo 1 Jooa

iy JIgw oslews S JIw oslews
—[AFD \ CAYF \
— /2 OFY 1) /A YY] Y
\/§5Y Y — /2004 ¥
y/AY \va VA FA \i
— /P \vb /vy o
BRVARAL Y SVALY 5
F/2YVY yvd Varan v
V/FFED Aslae Cub Hlie — /FAYY A
\/OYY a ,ldie C/AVY q
bl sbwe £

fomi a1 il (laenls L odeT Cwsas Jis 5l ol = =l sl
Wast oo - Sle dewoys 5 (RMSE)' Las Solay o - Sle il (R2 pmand oy o (5T
o o313 GLEI O LY Laslg) 3 Lajlas sl an by e oty ds § eslicwl (MAPE)'

el

)
RMSE =
1 e, (F)
MAPE =—>"|-11x100
n i=1|"j
R2:1_ i=1 I
Z(Yi _Y_)2
i=1

=3le Sogld 1 aS Cnl s i sl el g L s i sliin Lalgy sl s

1. Root Mean Square Error 2. Mean Absolute Percentage Error

AV


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

AT

Al gy
9L
AP

D! (I § o | (o g 7 0 49 (holsd Gonly 9 s 3 (Sl 33 Cligalol B 3l 300 (oS

534S Habilea .Sl x8ly olie Vi 5 AT jo Sy omdly slan 5ol d o i
e LaOT 51 ol liie 5 St ol wd 31 (g3ldms liiie ol onls LS o gl
e Fos ool 51T o 31 Glins an slie ol 6l sdaT sty Coadle Ll
48 (10T 5 it ST i e o 0 15 ST e Sy (il adolan
sty Ggm 8 5 st islas ¢ pioman Dl o s San 50 el it Code (511
ot 3 ol Csty Uslae Como 5 08 8 o 51,5 b5 55500 Sy gn 0aT
23 Laskas 5l ol ol s 4 § i 55 bl slasbae g am g Ls o8 518

el 0l 0l OLES Y J}u\_>

Uil sl i ol LY J9o

MAPE MSE R? o 50 s g9

Loy A0 A TR

S i Gl ede T ol b ol s 5 YL 534S )5 b0k
e o o ) Gl A5 e a ol . al (b3l 53 0T 5T 0l
S a Al a8 oy 5 53 0T 3l sl 58 OT Jlaie ag a5 ity OT (651850
L s aslal by Oodis ST La S 55 caml oo ol b o) ) caalsl s
e &S 55 8 i s L iClg 53 5,8 51,8 3550 o 3 LaOT G
ol 3 a8 (eadle 3 8 1553 050) La0T o 481y (VI3 00 /0 L ol ST
sl 4o goza SINY 5V AV Y SV (bl ol s § i 5 llis
gw@uswﬁgauTw;@@u.g_@ﬂx’r\_,,at@l_wavua,g,”@;\_,
A Jsdr) 35 3

By B 3l oy (2351 S ke I Jol> mls A 9o

MAPE MSE R® v yo sk £65

doys ¥ /A /A ol

JSs ol s sl eds osls ol o) S8 55 Sl 55 ol A el ol ol

(Y13 o3 PA o e Ly ) anlitin g Y15 51 13 ety O L

g 2 el BT izt L g 530S iy Sy o pllae i o ol 5


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

Fold | Yres [ Ve sl QARNDI

03,5 653 5 5 e (387 5Lzl ol 031515 e 5 LSS L LaoT oS 5 5
S 6l =) Uslae U ollas |y liabsl Cobls Hliie Ol 35 o0 (S5 5 pden o 3de) slsl
3545 355 Lol Ol g5 o ol 8 218 s as a5 Ll ol 5 gl w2
Slapi 53 Oliabl LG S S 3 Cgr malin gy 6 011 S0 (saleiy

Ll (ol iy 5 Ay

e ALY (Gl i Bl 9 § B cl STy (9531 S ke (y dus o S13ge5 .1 IS

S 5 4o 0
S 11 51QA (st (b 551 855> 53 S Ul Sl Sl as a5 L
ghgfu;_wt,ustﬂu_:wuu‘w|,;¢uwo,fal@gj)\g;_@?)m)_;du
0l a5 (il (ol (ot (b5l 3) 5 cla S5 5l =S 4S) Ol
Wil alad (Slapi (551 A 03 e 3 5 g 3 (B Ol U
Sipsss ol sLla S s 5l il s 5 ly o by ¢ mdly Ol )87 Sl sl
s bt 5l il S Ol ssa LTS e (Hsd S d el il i, .l
Gs Oo b s a8 5 )8 s gdme sl U Oliabl Gl slacs S ol
Ll ool ol dbdalions ; slowl 5o (’JN s lllnl 05,5 Culey asam g U
ploml (i I Jaows S5 3 1y lacih s (Bl JSb 4 01 )8 ST gl 5 oS s 4
(Wl 5 el S ST Bl (s el 5 ey e S U s e
DLl o 4 oS 5 (bl dl b 3 35 30 la S s 505 (S5lad e Ly a8yl

Wbl alad (Slaptan (b5 Al 355 (855 68 Ol e

AYY


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

AYY

gy
9L
o

QIEL] (Nl 9 o | b g 75 K0 4y holsd gl 9 s 3 (St 33 Olivalo! Sl 3l 350 o

L el c_.uli 5 Lg\.krr_.“:w 3 el c.ub_ 3 VA0 L gdal) (85 e 5 (Glgadesus (S
AVAF St Olan . 2l 5 SLeMbl (6558 Mol oo a8 et iin . eze a5 1 onlinul

oo (ol il 5 s s SlapT 53 el ol S SVl Jue oSG iyl Ay,
AVE VY () YY Qu)&/g;_’jj.bju{)/)ﬂ

3 S, S (5l ST At (5LeT (SLa (S 55 ) (slas pammn VAV gy e
o LaeSCSG Sl aslial Uy ol (6 Sy s MYAF LGl (5 o 5 (Dbl (0T s

25 als it o8l 5 pealS 508l byl s )8 ALOLL . o same

References

Baudi§, Petr. 2015. YodaQA: a modular question answering system pipeline”, In POSTER 2015-19th
International Student Conference on Electrical Engineering, pp. 1156-1165. Prague.

Bhatia, Pradeep K. and Mann, Rajbeer. 2008. An Approach to Measure Software Reusability of OO
Design. Proceedings of 2nd National Conference on Challenges & Opportunities in Information
Technology, RIMT-IET, Mandi Gobindgarh, pp. 26-30. India.

Breck, E., J. D. Burger, L. Ferro, L. Hirschman, D. House, M. Light, and I. Mani. 2000. How to evaluate
your question answering system every day and still get real work done. In Proceedings of the
Second International Conference on Language Resources and Evaluation (LREC), Greece. pp.
51-57.

Burstein, J., & M. Chodorow. 2009. Automated essay scoring for non-native English speakers. In
Proceedings of the ACL Workshop on Computer Mediated Language Assessment and Evaluation
of Natural Language Processing. Mexico.

Carl G. Davis, and Jagdish Bansiya. 2013. A Hierarchical Model for Object-Oriented Design Quality
Assessment. IEEE Transactions on Software Engineering 28 (1): 1-31.

Derici, Caner, Yigit Aydin, Cigdem Yenialaca, Nihal Yagmur Aydin, Giinizi Kartal, Arzucan Ozgiir, and
Tunga Gulngér. 2018. A closed-domain question answering framework using reliable resources to
assist students. Natural Language Engineering 24 (5): 725-762.

Dwivedi, S. K., and V. Singh. 2013. Research and Reviews in Question Answering System. Procedia
Technology, pp. 424-417.

Harabagiu, S., A. Hickl, J. Lehmann, and D. Moldovan. 2005. Experiments with interactive question-
answering. In Proceedings of the 43rd annual meeting on Association for Computational Linguistics,
Ann Arbor, USA, pp. 205-214.

lyyer, Mohit, Wen-tau Yih, and Ming-Wei Chang. 2017. Search-based neural structured learning for
sequential question answering. In Proceedings of the 55th Annual Meeting of the Association for
Computational Linguistics (Volume 1: Long Papers), pp. 1821-1831. Vancouver, Canada.

Laheeb M. Al-Zobaidy, & Khalil A. Ibrahim. 2013. Existing Object Oriented Design Metrics a Study and
Comparison. Journal of Computer 10: 137-147.

Motte, Stanislas, Ramon Ruti, Arnaud Jacolin, and Pierre-Albert Ruquier. 2019. Apparatus, systems and
methods for scoring and distributing the reliability of online information. U.S. Patent 10, 169, 424,
issued January 1, 2019.


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

Downloaded from jipm.irandoc.ac.ir at 13:46 IRDT on Sunday June 13th 2021

Fold | Yres [ Ve sl QARNDI

Paliwal, Nagesh, Vivek Shrivastava, & Ketki Tiwari. 2014. An Approach to Find Reusability of Software
Using Objet Oriented Metrics. International Journal of Innovative Research in Science, Engineering
and Technology 3 (3): 10371-10378.

Salata, Ferdinando, Andrea de Lieto Vollaro, Roberto de LietoVollaro, and Lorenzo Mancieri. 2015.
Method for energy optimization with reliability analysis of a trigeneration and teleheating system on
urban scale: A case study. Energy and Buildings 86: 118-136.

Spitters, M., M. De Boni, J. Zavrel, and R. Bonnema. 2009. Learning effective and engaging strategies
for advice-giving human-machine dialogue. Natural Language Engineering 15 (3): 378-355.

Suresh Y, J. Pati, Ku Rath. 2012. Effectiveness of Software Metrics For Object-Oriented System.
Procedia Technology 6: 420-427.

Webber, B., and N. Webb. 2010. Question answering, the handbook of computational linguistics and
natural language processing. Blackwell Publishing. PP. 630-654, 2010.

RN JERVIRVEN
Al B 5 sealS by 53 (6, (a5 0 gyl WWHY W g
NP PP ] RGN Y - SO S - P I
35,808 Aoty oDl 55T o8 tils 5 pealS wdiga o, S Lkl

NG

=M adex Sl giluwang Sl Jo 5 0 sl 50 e 1S o

el 0Ll iy,

F¥x Lo e

o8l 1518l 5 sl 5 genlS ke &S 5e (11 VYOV o e
58 nikign 09,8 skl 0 S Ten DLyl ml I L YL
39,88 Ay oDl 13T ol

el Olisl i g e ades Sl e

AYE


https://jipm.irandoc.ac.ir/article-1-4290-fa.html

