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Abstract- Question Answering Systems (QAS) are one of the most important intelligent systems that have the
ability to provide instant and explicit answers to input questions. One of the new challenges of these systems is
the ability to answer multi-hop complex questions that require information collection from multiple documents.
In this paper, a method is proposed to solve the challenge of answering multi-hop complex questions. In this
method, first, documents related to the question are retrieved in a two-step process. Then, to facilitate answering
the question, knowledge is extracted from the retrieved documents and represented in the form of a graph. Finally,
to find the answer to the question, reasoning is performed on the graph using a combination of heterogeneous
graph neural network and transformer. To evaluate the effectiveness of the proposed method, this method and
other related works have been tested on the HotpotQA open-domain dataset. The results obtained in answering
guestions based on F1 score and exact match are reported as 86.51 and 78.71 respectively, indicating superiority
of this method over similar works.

Keywords- Question Answering Systems (QAS), Multi-hop Complex Questions, Machine Reading
Comprehension (MRC), Heterogeneous Graph Neural Network (HGNN), Transformers.


http://www.jscit.nit.ac.ir/
mailto:2

®
R=

JSJU

Joumnal of Soft Computing and Information Technology

O Il

e % eevy

SleMbl (5,58 5 p 5 Gl (205 (sole alxe
Fb Sloredss (oo oliils

jscit.nit.ac.ir :al>s asaw

OY-F0 amio  VF- ¥ 550 ¥ o)leds VY al>

RS TARTAR NSRS 25 TRV VEF PP SN R 8 JRR V) WS I

‘Sllouo.w}acusbwb 6‘;.3@3,&&;‘«%»&)&)3‘5&@‘5&9) &l

wa 9 uﬂ-ﬂ))) ‘SLbd.SLoLu 39 6.0@.».9

T Ao ale jae 5 600 e 59 3]

U‘f‘ ‘U‘)’QA au‘JJ‘ (AT SOV-) 9 WJ': oli.wlo ‘).:5,\.4...0[5 std.a.e(a m.\i...;b
taghafuri@comp.iust.ac.ir, 2naderi@iust.ac.ir and **b_minaei@iust.ac.ir

L)‘)"‘ ‘L)')'Qj ‘U‘)“‘ Sl g ﬁ,l.c oKiils ‘).95.....915 (S IRLSA R 6‘51§~A.».I L;IL».‘.Q 3948 J}ﬁ..w.n owy u’_lL.«.v *

S iy 4 g 0 9 (2855wl (Ulgs wioiga sailolas ¢ ot 31 (S Slgre 4 Fmbyg iy sl -00uS>
Saslanz Siojls 45 Sl (solSizr ouazi (S 1 41 (2985mly 08 bailalaw ol sz G 3 (Sl 1y 5999
ol 38 .00)5 oo Al colfuce ounsy (G iew p 4 (Bl Wl o gl gy SO Ao (pl 1o Lol s (i 51 Ol

A S (s g3 41 (POl 58 St Sl (o g o0 (2131 i 3 b Jandpo Slssl (gl pog wal 8 S 0 1ol (g,
VATl i Gisly (538 11 3 alas 35 08,5 50 1Bl BT Ky B 55 o ool 5 00 (sl St 31 i ol i
Sy oo bl Joo g uiliol (SIS (omas 4ol coS 5 L DI (e

Sy90 (SlgaS DL jhaials ooloacgere g9y » buie Gy plws 5 gy (ol sty 9y Gl (olimo oy 1 jpliie &
3ANBY 310lio a5 41 35 ks 3 (3fgi sleno St 1 oty 42 Poly 5 030l ety DS ol 35,5 1,5 iglod]
! 395 g asline Uyl pals s G gy ol G5t SIS 4 Censl 00l 55 YA,V

Lo Jous cpuilmial (B8 oas oSl siaile Cllae S0 oz cdizy Gl ool g Giew  sloaslels 1goalS slaejlg

b by Sl eolatll b oasly wls )5 sedp 1) slwl 5l
Sgdige 03l SIS s 4 e (el Loviitne

4 (2l 3 09> 055 08 (e Gl 9 e slaailels
Elgil 4y paseuly ;o (goasie DML slylo sl glo iy
Bl elgil 4 ouezmy i S cdizy Gl n
iy 4 Ol o0 ] o et aloz 5145 Wigd o s
il g9 5 b eslan S wixr (ol b g (o) slawlic
Yoors (glauslio gla iy ;0 0,5 o)l (Codguzma yu)
sl S g Aigdh 50 dumliio SoaSs b g9.050 b Cudgzge aiz
S ¢ ol Sl Gl 53 35,5 3, b s e S
Db 53 LAl Wlg o

5 50 5 oole Sy wiz b g jllayl o by slaian yy 990 50

T

doddio —

5 o S & gl Eelsien slealls
aS sl o ailoads Lo wielen slaasble o 5o m )8
ssbieas Lol (e (Fsly 5 Gy Syse 4 el ol 5o
3l oo s Sietige slaaille il Cledbl oS
Oz s plil i sleel Loy swyoay 1) ST ol
5 00,5 Jae g 0 Sl ol 3l aily o olbaslels

igs 2l yitelas
57 95m S1)5ig0 5 (Sl iy g9 Gl 5 G slaailels
Ole 4 (s 0 50 1) 2yl Sl W)ls (o oS S
Sl gise IS 2 aiils I 385 (Fewly g9 03505 8L )S (6399
md (g0l Dl golaw b laasbels () S (g97 9w


http://www.jscit.nit.ac.ir/
mailto:2naderi@iust.ac.ir

OlSen g (5908

salfw om dbwfbsbmb LS‘)" wu“lhﬁ&j)ofwws) 45‘)‘

5 aile cdlae Syo sla Jow o 5,801 g 55 SIS oS
aejls SIS pl ols vemy (Bly Sl Cllas ST
Iy ol cdlas S po slaJow a5 conl g8 slaosloacgoze

A Fgw (28lg S0 G 4
397 sloillr &8, ¢l g el 9 S sladilelis o594l
gl 4 Gouw; sl el laools Gl b sl e
oo b aisS o colaiul cciile cllae S0 sla g, 5l cenlio

St 5l (o Gl 9 Gy sloailele oLl Al
Ped Slaidy 5 iz sz

o)l o s ol 55 O jee s dslsl o dllde auslele
Py Pam R )0 005 (o8 () 00 plowll Gigy b dad e
2358 oo gu a5 oS &g 4 ] Gli2l g (6 )lens csoloiing
Sy gl 5 a3l oleida gy 0ol @ ez i
O O NP VA I SRR VI N P N [ S PP W |
sl )5 Glge 4 glolpaing ol sl jioghy 5l (6 S A
23,5 o oo g aslsl gl ST

b yo o, 5 -Y

O Ol 5o Cawloalds plonil sy ay (205l g slyg s
(e 85 Fly g G gy Sloailolis (g9, 0l plxil sla iy
Mol G p o (Bl gl g s (blo cdlae S0
DB aslie g cwyp 0)90 Bl i (paiz (g9, JYorul
oolodc gases diwd 90 13 Lo o slo jirgh aslsl jo 05,5 o
235 (o0 (Brre i slashy) g

b yo godloac gozxo —1-Y

o Sl laiby mubssiy Sl b by glul
INE SR FINEONTYY

L il el S0 glaaiboles Lo BISKS 40 L3 jiou o
&y Gl Slegile (p e 51 (S g WS ojlal Slusl Sye
Elgl dalol jo 0l 0oyl p g8 sosldacgere (BIL (pl
20,5 o By oals pladil gty b lad e srosloacgexe

sobus Suiile b o5 53 —)-1-¥

ole e Sy slaoslsacgaze ST g5 sl laie 4
SISLL S g9,y JYaal Cojeme b [N oleSol Joe st
lgSul loads slowl BT SVl PMasl 4 b s S o

9o daes BB G n SO O)le aailond fSeas
Gl 3 o ol ool e @0 il 5 el ool
odezy Sy 3l jslate g Sales pgs osle Gy 4
29 Sl g lalio snzmy lojiwn ploa (SBuix
ol oamlice BB i g9 90 o 5l gl Aiges VS
9 Ui sloailols ((oaiz oz lojiwn 4 (pasul
ol s Ogline SISTL 90 Jlax oy p ieils Euly
o) Yl boda iy 4y oozl sl aslsl jo baasboles
olas 5 5500 SRS 4 ST Sl oy 5 oS
JYarul el cpl 4y oS sl oo pladl o olewl b aas

Question 1:
What nationality was[James Henry Miller's|wife?

(P1:[James Henry Millef (25 January 1915 — 22 )
October 1989), better known by his stage name
\Ewan MacColl,| was an \English|fo|k singer )

~ ]
Margaret "Peggy” Seeger (born June 17, 1935) is an\
American folksinger.She is also well known in Britain,

where she has lived for more than 30 years, and was
married to the singer and songwriter Ewan MacColl

| until his death in 1989.
N S/

Question 2:
Who is older, Annie Morton| or[Terry Richardson? |

[ P1: Annie Morton (born October 8, 1970) 1s
an American model born in Pennsylvania ...

-

July 1999) is an English professional
footballer who plays as a defender for

P3: Kenton Terry Richardson (born 26 )
League Two side Hartlepool United... )
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