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Abstract: Question Answering (QA) is an  Trong nhing nim 1960, ndt sb hé thng hoi dap
important research field that research groups foons giu tién king ngdn n¢ tu nhiéndugc xay drng nhr
to develop useful QA system for many languagewin Ejisa, Lunar, Baseball. Ca¢ thong QA lién tic dugc
world (English, Chinese, Japanese ...) but justfew hoan thén va phat tén cting Wi nganh ngén nigy hoc
Vietnamese. One of most difficult processings iN€Atinh toan Computational Linguistidsva héu vin bin
the answer reasoning applying to natural languagerext Comprehensidrirong thip nién 1970 & tiép.
question, especially Vietnamese. The paper intreslUCTREC (trec.nist.gov) chinh tic dua ra cacdé tai va
an approach of reasoning answers for Vietnamesgc hat dong nghién ¢u trong nling rim 1990 &
question based on Graph Theory and Artificiahs thdng QA. Hién nayda 6n tai mot sb hé thdng QA
Intelligence (Al). The experimentation, which i€lo ping tiéng Anh, nlr AquaLog[1], START[2].
for Vietnamese questions in initial phase, shoved th Trong nhing nghién Gu V& QA, cAc gii phap
the proposed approach is feasible for Viethamesk aBuy dBn tra 167 cAu hi ludn Ia Mot vn dé khé khin va
it can be upgraded more for other languages inrfutu phic tap. Mot s nghién &u giéi han lai pham vi xit
Keywords reasoning, CG, question answering, QA. 1y chii yéu ch dua trén o Ché, so kiép ciu tric cu

phap @a cau truy &n véi mot sd mau cu tric co &n,
l. GIOI THI EU nhu [1], [3], [4], [5], [6], [7] va [9]. Mot S5 dir &n nh
S-CREAM [11] va MnM [12] hay AquaLog [1] dung
nhiéu ky thuat hoc maydé rat trich quan & giita cac
dbi tuong, tuy nhién chlam dugc ban & dong. Céng
trinh aia IBM Watson ghi thiéu mét hréng tiép can
kh&c dra trén ngdn ng tu nhién [10]. Nhém tac gi
[13] va [14] d4 dungdd thi y niém dé biéu dién ngt
ngha cac quandgiita cac thrc thé dé tir d6 xacdinh
cac plrong an ta loi cho roi dung cau hi.

Hoi dap théng tin Question AnsweringQA) la
mot trong nhiing nhu éu thiét thyc cia mpi Nguoi
dung trén th gigi. Nhiéu phrong phéap @a cac nhom
nghién ¢u trén tié gisi vé van dé nay da vadang
duoc tién hanh wi mot 5 két qua minh ching tinh
kha thi cia nhirng phrong phapdo.

Mot trong nhiing hréng nghién ¢u vé QA dugc
thuc hién trong thh wrc tri tié nhan 4o lién quandén

hé chuyén gia & mot sb thanh céng rit dinh. Ngoai ra, mjt s phan mem tp trung X ly suy

dién cho ndt van dé tong quaét, tir d6 co thé tng ding
vao e thbng QAdé hd trg suy dén cau ta 15i cho i
dung hi caa ngroi dung, nhr bang 1, \6i (*) 1a dang
ma ngwn mo va (**) khdng mén phi.

Hudéng nghién ¢u vé QA c6 I trg truy vin dang

Ngoai ra, ¥i mong mwn i tién cac i théng
QA nhim ting khi nang xr ly va chit luong roi dung
tra 10i, cadc nghién &u & QA duoc phat trén theo
hudng Kt hop voi ngdn ng tu nhién. Hréng nghién
ctru nay throng ket hop v6i mot s linh wre khac nix
truy xuit thong tin (tore tuyén haic khéng tree tuyén),

hé chuyén gia. ! Ligt ké chi tét trong
en.wikipedia.org/wiki/Semantic_reasoner
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ngbn ng tu nhién téng Viét, cong trinh [19] dii
thiéu mot pheong phép khai thac thdng tin trong sy
dir liéu thong qua giao @ ngroi dung cé B tro truy
van dang ngén ng tu nhién.Tuy nghiéniu nay &p
trung \& viéc phan tich truy 4n theo dng vin ptam
ngir ngha Wi két qua chinh xac 91.91% vaa ra cay
cu phap béng ngr nghia (syntactics-semantic trge
nhung day ding la nft trong cac hong tiép cin anh
huong dén ky thuat phan tich caudi trong tiéng Viét.

Ngoai ra, Kt qua caa [20] trinh bay rét cach tép
cin dya trén n thé hoc dé sinh cau t 10i véi két qua
tra 10i ding 95% trénap 60 cAu hi tiéng Viét.
Phrong phap sinh & dungd day @p trung xr ly viéc
suy dén dya trén cac quanémgir nghia c6 trong bn
thé hoc dé ddi sanh cac y Bim lién quantén ni dung
nhom tr nghi \an.

Cong trinh [26] ghi thiéu Mot nghién &u chuyén
sau & md hinh & thong QA 1 tro tiéng Viét dua trén
ban thé hoc. Trongdd giai phap suy din cau ta 1oi
tap trung theo téng sr dung quan B ngir nghHais-a
dé thuc hién viéc tim kiém két qua phu hop. Két qua
thyc nghém kha quan @a hy cho thiy trién vong aia
huéng tiép cin nay trong wong lai. Tuy nhién, ic

suy dén tr dong co6 1 trg xir Iy bac ciu cho cac cau

hoi phirc tap la muc tiéu khéng nting aia [26] ma con
la mot van d& duoc gisi thiéu trong bai bao nay.

Céch tép cain aia [27], tuy khong tdn khai cho
cau i tiéng Viét nhung hréng dén viéc phan tich va
biéu dién truy \an véi cét 18i 1a cum tir theo @ng dd
thi y niém, tir d6 thec hién viéc suy dén noi dung ta
loi va dic biét cé 1D tro suy Iuin bic ciu, dem hi két
gua 6 mic 93% va 98% chdd chinh xac vaid bao
pha trén &p thir nghiém 346 truy ¥n. Hudng tiép cin
nay coéanh hrong lon dén nghién éu aia ching téi,
tuy nhién véc sinh tr dong toan 16 chubi cac suy lan
ndi dung té loi theo phrong an fyp ly cing la ndt
van dé& khé ma ching toéi trinh bayrting gii quyét
trong bai bao nay.

Cong trinh [21]dé xuat mot pheong phap phi cl
phap plic vu cho vic hiéu truy van ngén ng tu
nhién d&& hinh thanh cau di khéng chédn muyc.
Phrong phap nay tic hién khai thac Kn thic trong
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mot ban thé hoc dé nhan biét cac thrc thé va xacdinh
mdi quan ¢ caa hy trong ndt truy van, tr 6 don gian
héa quy ic chuyn dbi tir cac truy ¥n ngdn ng tu
nhién dra trén véc lién Kt chit ché gitta ngdén n§ tu
nhién vadd thi y niém.

Cac cong trinh khac kh&intiéng v do thi y niem
va cacung ding nhr [22], [23], [24] va [25]da cung
cdp mbt dinh hrong tiép cin hop Iy va chit chg, lam
co s& cho cac §n d& nghién @u lién quandén d6 thi y
niém trinh bay trong bai bao nay

Tir cac khio sat phan tich trén, ad phat trén he
thong hoi dap téng Viét trén @ sv ké thira c6 chn loc
cacuu diém aia nhing nghién ¢u lién quandic biét
la [1], [14], [21] va [27],dé tr d6 van dung hiéu qua
cho ngén ng tiéng Viét trong bai toan éi dap va truy
Xuat théng tin nAm heong dén myc tiéu phat tén
dugc mot hé thdng truy \van théng tin B tro ngir nghia
t6t hon.

Bai bao nay dii thicu huéng xx ly suy dén noi
dung cau f loi cho ¢ thdng hoi dap hrong dén ngr
ngha c6 1 tro tiéng Viét dua trén véc phan tich cac
phuong an suy din xacdinh duoc tr co s¥ tri thic
trén roi dung cau hi phan tichdugc dra trén gn ting
Vin pham Phi thuoe ([16], [17] va [18]).

NoOi dung bai bao naytugc trinh bay nir sau:
Muc dau tién cung &p mdt géc nhin éng quan ¢
phuong phapdé xuit va cac nghiénwu lién quano
trong va ngoai méc. Mo hinh éng quéat ¢ hé théng
QA duoc néu trong mc Il nham gi6i thiéu tién trinh
xur ly cau ki va tra 1oi trong k¢ thong dé& xuat. Muc lI
trinh bay ©i dung chinh ga bai bao, Bt cach tép
can khac @ db thi y niém va phrong phap suy @n tir
dong dra trén gii thuat CGBAR, va tr d6 tom kroc
két qua thyc nghém o myc IV. Cubi ciing 1a plan két
luan vadinh hréng nghién ¢u ké tiép caa ching toi.
. MO HINH H E THONG HOI PAP TIENG
VIET

V& ban cHit, hé thdng hi dap téng Viét caa
chung t6i hat dong trong thh wrc thu vién dién tr
nham ho trg nguoi dung tra éu cac thong tin chuyén
sau lién quantén cac tai Bu khoa loc ky thuat. He
thong nayduoc md & trong Hinh 1 ([17]).
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Bang 1L Tém lugc Vé cac phin mém hd tro suy dén cong b trén e gidi

BaseVISor | Bossam| FaCT * | FaCT++ | HermiT | Hoolet | Jena* | KAON2 * OntoBroker ** OWLIM Pellet RacerPro | SweetRules
Giai thuat | Rule- Rule- | Tableau| Tableau Hyper; First- | Rule- | Resolution| OWL: Resolution | Rule- Tableau| Tableau| Rule-
suy dién based, based tableau | order | based | & Datalog | & Datalog; F- based based
Rete prover logic: Rule-based
(BottomUp,
MagicSet, QSQ,
DynamicFiltering)
Phién ban | 2.0 0.9b45| Khoéng | 1.1.8 124 Khéng 2.5.4 2008-06- | 6.0 2.x/3.x 2.0.2 2.0 2.1
biét biét 29
OWL-DL Khéng Khoéng | C6 Cé Co Co Khong Co Co Khoéng Cé Cé Khéng
Entailment biét
Mrc d9 R- Khéng | SHIQ SROIQ | SROIQ | Khéng | Céac SHIQ (D) | OWL: SHIQ (D) | R- SROIQ | SHIQ Khéng
bidu hien | entailment,| biét (D) (D) biét dang (for OntoBroker | entailment,| (D) (D-) biét
hd trg.cho | OWL 2 khac 6.1); F-logic OWL 2
suy dién RL nhau RL
Kiém tra Co Khoéng | C6 Cé Co Co Chha | CO Co Co Co Co Khéng
tinh chic biét xong
chin cho
OWL
DL
Ho tro Khéng Khéng | Co6 Cé Khéng| Khéng Cé Cé Cé Khéng Co Cé | Khong
DIG
Hé tr¢ luat | Co,trdinh | C6, Khéng | Khéng | Co, Cé, Céo, u | Co, Cé, SWRL, RIF, | CO, ix Cé, Cé, Cé,
dang SWRL SWRL | SWRL | dinh SWRL - F-logic, dinh cang | SWRL | SWRL& | SWRL,
&ty -DL dang DL Safe ObjectLogic -DL tu dinh RuleML,
dinh Safe Rules Safe dang Jess
dang Rules Rules
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Cau hoi tiéng Viét
& dang

Co so tri thic
ngon ngir tu nhién Cac két qua
\_{\ liéng Viét
o dang
Phin tich > Phan tich, xac dinh | Chon loc, tac | 1g0n ngit
cau héi tiéng Viét || ndi dung tra 10i cau tra 1oi ty nhién
B . v
( "c?u hoi dang Cdc két qua die tuyén Két qua tra 10i
cdu triic b¢é 3 dang cdu triic bé 3 L

Hinh 1. M6 hinh 1§ thbng hi dap téng Viét

Trong k¢ thdng nay, ba kéi chac ning chinh 1a
bo phan tich cau di tiéng Viét, by phan tich va xac
dinh mi dung té loi va b chon loc tao cau ta loi.

Trong khdi dau tién, cau bi tiéng Viét caa ngroi
¢ dung dng ngdn ng ty nhién § dugc phan tich theo
trinh tr sauday:

- Phandoan tr va gan nhanut loai cho ndi
thanh pln trong tng trong cau bi. Budc xir
ly nay &o tién dé cho cac tac w tiép theo
trong k¢ théng.

- Phan tich dng cau ki tuong trng dra trén tr
hoi va cac théng tin thu fip duoc ¢ budc xi
ly truge d6. Tir day, cau Bi bandau duoc t
chac leu trit dang ciu trac dong thyi duogc
biéu dién & dang cay phan tich.

Théng qua bdc phan tich trong K nay, tly theo
cau hi nhap vao d@a ngroi dung c6 dng don gian
hay phic tap ma Kt qua xuit ra 1a ndt hay nhéu bg
ngdn ng (linguistic tuplg tuong ung. O day khai
niém bd ngdn ng bicéu dién ciu trdc bru trir cia cau
hoi ban dau, trongdd cac thanh pin gdm tac nhan,
hanh vi vadéi teong, nhr trong vi di <ai?,viét, sach
Al>. Tuy thuwc vao trng cang cau bi ma nt hay cac
thanh pln trong 1§ ngdn ng nay € duoc biéu thi
bang tir hoi (nghi vin) haic dau hoi (ky higu “ ? 7).

Trong kioi ké tiép, bs ngdn ng co tre déng vai
tro “té bao” @ ban trong © o tri thirc, nén contugc
goi la bg tri thic (knowledge tupletrong @ s tri
thirc, dugc hé théng rut trich ttong wng phu lp Vi
cac i dung va tr hoi trong bg ngdn ng. Khai ném
bo tri thirc duoc dungdé dién dat nhém théng tin lién
quandén tac nhan, hanh vi v@i tugng, nhr md &
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trong vi di <Aho, la tac gi, sach Compiler>.

B6 phan clon loc va to céu ta loi trong moé-dun
cudi cuing gidp k& thong cung ép cac cau trloi tiéng
Viét & dang ngdn ng ty nhién cho ngoi dung ndt
cach than tiéin hon va & hiéu hon. Bay ding 1a ot
chirc nang dr kién trong & théng hoi dap téng Viét
caa nhom tac @i (nhe [17] [18]).

l1l. SUY DI EN NQI DUNG TRA LOI

Hudng tiép cn cho vic suy dén nayduoc nhém
tac gh dé xuat dya trén @n ting ly thuyét do thi va bai
toan timduong di trén dd thi (trong Enh wc tri tw
nhan &0 va toan &i rac). Buéc dau tién trong kréng
tiép cin nay la xay dng va phat tdn mot d6 thi phan
l6p cac y ném. Do thi naydéng vai trd gn tang cho
phueong thrc suy dén tr dong & budéc tiép theo, trong
d6 giai quyét vin dé tim mi dung té |oi cho bt cau
hoi dga trén cac kin ning xay ra trong tng Wi cac
cungduong thich kyp tréndd thi bandau.

1. Do thi cAc phan bp y nigm

Huéng nghién Gu vé d6 thi y niém (Conceptual
Graph) d& duoc phat trén rit manh Wi nhiéu nhom
nghién @&u va céng trinh lién quanTrong bai béo
nay, nhém tac gitrinh bay khai iim 6 thi cac phan
I6p y ném dé dién dat dang do thi lién théng c6
huéng, Wi tap dinh E ¢gm cac ép y niém, tip canh V
gom cac quan & ngir ngha lién quan dgia cacdinh
trong E.Dd thi nayduoc ky hiéu 1a G°= <V, E>.

D6 thi G* dugc minh ha trong Hinh 2 m:
Ez{eO:Authon €i.Conference -+ %:Topic} Vi té-p cac phé-ndp
y niém la {Author, Conference, ..., Topic}

V:{V 8:Topic-4:Papen VO:Author—4:Papen ey \é:Puincation6:Puinshe}

Do thi G%, trongdd cac anh Vep.e, NI gitta dinh
(d6ng thyi 1a 16p y niém) @ va e duoc bd sung thém
yéu 6 trong hrong, 1a gia tr xac sét diéu kién giira
mot y niém thwce lop e phu thuoc vao ndt y niém
thuoc 1op e, 5 duoc goi la d6 thi ¥ niém co6 tong
luong, ky héu la G5, = <V, E>

2 Danh sé&ch chi &t trong
en.wikipedia.org/wiki/Conceptual_graph
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9: Publication

. 5. Publisher
Hinh 2. Bb thi cAc y ném phan ép G*°

Nhitng chng dd thi trén c6 t dwoc tng ding
trong cac bai toan tihe nhing finh wc khac nhau,
nhu xay drng ch muc hudng ngr nghia, hdic thiét ké
CAu tric @ sb tri thie, hay plic vy bai toan tim Kim.

Trongdd thi G*, véi hai dinh @ va e bat ky, ludn
ton tai mot duong di p tir & dén e, d6 1a fip cac cung
lién k&t (canh) rbi gitra cacdinh trung gian gia
chang.buong di p nay tit hien mot mbi quan & ngi
ngHa gita mot phan tr thudsc phan ép e voi mot
phan tir thupc phan dp e théng qua cac quart tic
ciu giira cac &p trung gian.

Véi k dinh @, e, ..., g trong G°, tOn tai it nhit
mot duong di gitra cacdinh nay dara trén céc trong
hop:

- Badinh nay cung #m “thang hang” trén cuing

mot duong di;

- Cécdinh nay théc nhiing cung lién &t thupc
cacduongdi khac nhau;

Vi du tir @b thi trong Hinh 3:

- Truong hpp thr nhit xay ra trén cacdinh
€y:author; E5:Publication VA &publisher VI CACINN Nay
nam trén cungduong di p: e.authorapaper
€5:publicatiorr©6:Publisher

- Truwong hyp thr hai xay ra wi cac dinh
€o:authon E:Keyword €7ReferenceVl CO haidu’(‘)'ng di
lién quan g Q):Author'e4:Paper'e3:Keyword va R:
Q):Author'e4:Paper'e7:Reference

Tuong tr, dwong di p, trongdd thi G%, dién dat

méi quan ¢ ngit nghia cé topng $ dya trén ti xac
xuit tich hyp boi cAc ti x4c sit trung gian.

2. Dang miu trong dé thj G

Tir do thi G* hay GS,, gitta haidinh kit ky e va

e ludn Bn tai it nht mot dudngdi xuy@n qua cadinh
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trung gian theo ong tr e dén e hay ngroc lai.
DPuong di nay di theo hiong nao @ng to thanh chéi
cac quan & ngit nghia i tiép nhau. Chéi nay béu
dién quan k giita cac thanh gim ot I18i trong roi
dung @a mot hay nhéu cau trong it van ban. Din
dén, mot cau hbi hay not cau té 1oi (lién quandén noi
dung \in ban) c6 th gin lién voi mot khung 16i cac
|6p théng tin lién quande ciu nhau. Khung théng tin
nay duogc goi la dang miu. Vi du dang miu Author-
Paper-Publication-Publishetién quandén duong di
tir dinh Authordén Publisher(nhr Hinh 2).

Thong quaduong di trong ndt dang niu xac
dinh, ta c6 th tim duoc dang mau ngroc lai®. Vi du
PublisherPublication-Paper-Author la cang néu
nguoc timduogc tir vi du trén.

Duya tréndd thi G*° (haic G%,), tip cac dng mau
c6 th duoc xacdinh théng qua plong an sau:

Phwong &n xay drng mau tir dé thi G*
Nhdp: do thi G* dai dién cho n§t ontology O
Xudt: tap dang miu biéu dién cac phandp théng tin
trong O
X ly:
1.  Véii=1..n (nla é dinh aia G)
1.1.Tim tit ca cacduongdi qua idinh trong G°
1.2.Xac dinh va lru trir dang miu dya trén cac nut
(phén bp) c6 trongiwongdi tim duoc trén.
2. Tra vé danh mc lru trir dang mBu xac dinh
duoc.

Tu db thi & Hinh 2, ip mau duoc xacdinh nhr
trong Bang 2.

Nhitng chng miu nay c6 th dugc phat trén dé
xay drng tip hop cac cau &i (kiéu Yes/No hay WH)
hay cau t 16i trong 8 théng hoi dap.

Bing 2 Danhsach miu o ban

STT | Céc thanh phan lién quan

1. Author-Paper

2. Author-Paper-Publication

3. Author-Paper-Publication-Publisher
4, Author-Paper-Reference

70. | Topic-Publication

71. | Topic-Publication-Publisher

72. | Topic-Paper-Reference

® Pé don gidn, chling ta chcan néu @ng miu va khong
trinh bay ding miu ngroc.
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Vi du, mot sb cau ki lién quan dng miu Author-
Paper-Referencehu:
- WH: Ai viét bai bao OPQ?
- YIN: Tac gi ABC viét bai bdo OPQ pti
khéng?
- WH: Téac gi ABC viét bai bao OPQ c6 riimg
tham kho nao?

- Y/N: Tac gi ABC viét bai b4o OPQ c6 tham

khao XYZ khéng?

Véi mot cau i dang chi dong haic bi dong,
busc phan tich (xem [18])&nhin dang cac thanh
phan twong tng trong ®i dung hoi. Tay thwbe vao
thanh pln nghi \in trong cau bi ma cing mu hay
dang miu ngroc < duoc chon pha hp.

3. Suy dén ngi dung cau te loi

Sau qua trinh phéan tich infig cau bi dua trén
dang miu néu trén, bée suy dén tim roi dung té loi
(trong Hinh 1)dugc thuc hién da trén gii thuat suy
dién duong di dua tréndd thi (Conceptual Graph
based_aswering_easoning algorithimCGBAR. Giai
thuat nayduoc phat trén dra trén gii thuat tim duong
di trong ly thuyét d6 thi va tri té nhan so".

O day, g 1a cau &i cia ngroi dung, t1a mot ménh
dé hoi con trong g vaidng thyi 1a co s dé xacdinh
bo ngdn ng, D la tp cac B ngdn ng xacdinh dugc
tir g; Vi 1& mi dung thanh pin t trong q vaong tng
v6i phan bp ¢ va cé ti cé tinh clt dy; d, la mot
dinh @iém) trongdd thi; n(i) la do daiduong di trong
dd thi tuongtng Wi t';

Giai thuat CGBAR

Nhdép:
- cau Wi g c6 cac mnh dé hoi thanh phn Q
={qi}i=1..ny
- ontologyO chira tip cac phandp C
Xudt: ndi dung t& i
X ly:
1. Xay drngdd thi G* cho ip C cia ontologyQ.
2. Véi mdi ménhdé hoi q; (i=1, 2, ..., n)
2.1. D<n
2.2. V6i mdi thanh pln t, caa ménh dé hoi g
2.2.1.Xacdinh tri V', phan &p ¢, va tinh clt d.
2.2.2.D0 €D Of<v!y, ¢y, d}

:{Cj}j=l..m

4 Mgt tham kfao trich tr
en.wikipedia.org/wiki/A*_search_algorithm
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3. VoiD= {<v;< c, d> k=1, 2, <o N(D} (i=1..n)
3.1 Sap xep thir ty tén cac ép sao cho '¢ lién quan
dén Vv, khac Bng va khactt nghi van.
Thuc hign tim kiém du’ong.d] ngan nhit p gita
diém dau ¢; dén diém cubi c'y) trongdd thi G™.
Néu n(i)=2, thrc hién suy dén két hop gitra Kbt
qua tim dugc trong I t; lién quan Yva t; lién
quan Vp, tir do tra vé két qua trung gian va
chuyén sang béc 4.
Néu n(i)>2, thrc hién suy dén két hop gitra Kbt
qua tim duoc trong 1§ ty lién quan Y va t.q lién
guan Vi1 (k<n(i)-1) theo ¢ trinhcua duong di.
3.4.1.Néu khéng én tai p, phan ra Cédu’(‘rng di
con ngdn nm't thanh phn Spi= chy...Chy,

3.2.

3.3.

3.4.

spz—c 1...CA @ . SPC1...CY Sao cho
¢=Ch=C’=...=C"y.

3.4.2.Tao céc &p ket qua rieng pln s tir spy, ...,
S, tr sp..

3.4.3.Lién két cac fip s=s0...0s tra vé két qua
trung gian va chudn sang béc 4.
4. Tao va té vé ndi dung cau t 1oi dua trén cacap
két qua trung gian @a nhiing hrdc trén.

Néu dra trén ontologyO ta c6 i xay drng mbt
dd thi G, thi giai thuat CGBAR duoc i tién thanh
giai thuat WCGBARbang viéc xir Iy tim kiém tréndd
thi c6 trong lrong G<, & cac lwéc 1 va 3.2.

Hai giai thuat duoc dé xuat trén co g khac bét
nhat dinh so i phuong phap éa nhém Salloum [14].
Nhom nayda dé xuat mot giai phapdac sic thyc hign
vién suy dén dra tréndd thi y niém véi két qua kha
thuyét phuc. Tuy nhién, Bn tang aia phrong phapdd
lai duoc xay drng thi cong ldi chuyén giabiéu nay
tao 9r gioi han nhit dinh cho fng hrc xir ly trong
phuong phap aa hy. DBiém khac bét caa hai gii thuat
dé xuét néu trén chinh laocché xu ly viéc suy dén t
dong dra theo bai toan tinduong di trén dd thi. Biéu
nay da khic phic cac gbi han trong plwong phéap éa
[14] ddng thyi cai tién va nang caoamg luc xir Iy cua
hé thong do nhom tac gidé xuét.

IV. TH UC NGHIEM
1. Phéat trién ontology pluc wu suy dén héi dap

Phan tich va khai thacirdiéu cac bai bao khoa
hoc tir ngwbn ACM (www.acm.ory gom 31679 bai
bao & céng ngh thong tin (dungutong 149MB) nhx
sau.
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Bang 3. Thong keé dr li¢u da huan luyén

Loai S6 S6 lwong phan | Tilé
lwong biét chinh xac

Lién k&t (Link9 144981 144978 100.50
Tac gi (Author | 111736 47459 4247
Tur khéa bng quat| 222858 118995 53.%9
(GeneralTermp
Tu khéa 559448 27336( 48.8%5
(Keyword$
Noi dung bai bad 27412 27412 100.00
(Papers3
Tai lisu tham kiao | 309466 248540  80.%1]
(Referencés
Chi dé bai bao| 126997 7350 5.79+
(Topic9

2. Thuc nghigm phweong phap suy din ngi dung
Trong ghi thuat CGBAR, viéc caidat cac lrsc 3.3,
3.4.3 va 4 c6 thdugc phat trén dra trén niing ky
thuat khac nhau trongih wc cdéng ngh phan mém.
Hinh 3 minh ba Kt qua cai dit va cing $in phim
trung gian éa qué trinh #& ly. Két qua cai dat hoan
chinh aiadong a suy dén dugc thé hién & Hinh 4.

Trong qua trinh cadit caa gii thuat CGBAR va
dong @ suy dén, mot sb van dé phat sinh nh sau:

- (Vy) Téi vu thoi gian thre thi viéc suy dén tra
loi vi cac Kt qua trung gian sinh ra qua pb
tap, khi dr liéu nhigu thi truy \in qué lau.

- (V) Téi wu mi dung hréc suy dén tra 1oi
trong turong hyp ¢6 nhéu tir khéa xacdinh
san trong cau bi.

- (V3) Mot cau ki lién quandén hanh vi ¢ong
tir) bat ky, cin tim gii phap Xt ly suy luan.

- (V4 Mo rong cau bi va tr van cho toong
hop cau fvi map mo.

Phrong &an gii quyét cho \; 1a %i wu két qua
trung gian théng qua & tai © chrc ciu trdc dr ligu
cho Kt qua trung gian theo ahg hing kim (hash
table) da gitp ting arong khi niang tim kém va gam
thiéu xap xi 60" thoi gian xr ly, gop phn ting higu
suit hoat dong aiadong a suy dén.

Mot huéng xir Iy cho van dé V, la git lai chi
nhiing tr khoa lién quanién nhing thanh phn ram
trén #ip két qua tng hop trong lréc 4 hay loréc 5.3
cua gii thuat CGBAR.

amV-1, $ 7 (27), thang 5/2012

) o Author,

"2 GeneralTerm
S g

__yi~  BKeyword
—4: Paper—"
y TN
B Tc?@ I Reference]

" [iz Conference]

o
~~5: Publication =—_
E— ~___B: Pubiisher]

Hinh 3. Noi dung gai thuat CGBAR

Vietnamese Question and Answering System

Nhap cau hii tigng Viet can ua 16i:
© Chon cau hdi ~
]

| €6 phii Compiler dwoc tao béi John Smith khing P
O Nhgpciubdi |0
Két qui tiy GATE: |

phai Compiler dwore tao bii John Smith khang 7
Phan tich trng hop: "Compiler’>PAPER, “John™->AUTHOR,

"Si -->PAPER
- Lé trinh suy dién; PAPER - AUTHOR
- Céu tra lori: Ca

PAPERID PAPERName AUTHORID
DL HomeProcsedings .. |7269
39%8 DL HomeProceedings... | 11084
4621 DL HomeProceedings... |12844
5388 DL HomeProcsedings... | 17810
11642 41528
14080 54492
67845
98937
116324
SR

AUTHORMarme

g
5
5

Steven C. Johnson
Glen D. Johnson

L. Arnold Johnson
John T ONell, Jr

19 John Watkinson, M
John Gough

John Matthews

DL HomsProceedings

Ruby.NET: & Ruby co.

15959 Averifying core for a er...

25146 DL HomeProcsedings

28110 DL HomeProceedings
1z InTH=! fa] i

Hinh 4. Két qua caidit hoan clinh
ciadong @ suy dén

Ronald L Johnston
John Wavnzynek
lobp L ODonnoll

b ccoooocoo|oao

Trong \n dé Vs, viéc xacdinh cac ni quan 1§
ngir ngha (s-a, part-of, similar, hypernymy...) gitra
dong tir d6 i mot phan &p cia ontologyO £ gitp
x&c dinh phéan &p chinh ma hanh w6 c6 lién quan.
Tir d6, nhiing tir ddng nghia co trong phanp d6 s
dugc ar dung thay tié dé phuc wu viéc tim kiém i
dung té loi.

Truong hyp xay ra trong ¥n dé V, khi cé bi thiéu
mot théng tin trong céu di khdng xacdinh duogc
thuoc v& phan 6p nao trong ontolog®. Viéc &p aing
phuong phap phn hoi lién quan (elevant feedbadk
trong my rong truy vin la not chon lya hyp ly dé giai
quyét vin @& nay. Plrong phap nay&gitp dong a
suy dén hoc dugc kién thic tir cAc chuyén gia (ngi
st dung), tr d6 phan tich va @ng ké duoc nhing
chon lya c6 &n suit chon hra caodé tu van cho ngoi
dung, gop phn giai quyét nhp nhing aia Vin dé nay.
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Trong thrc nghém, bréc phan tich caudi dé xac
dinh &nh % gitra nhrng i dung trong cau i vai
phan 6p trong ontologyO duoc tién hanh trén 210
cau hoi thuoc 5 nhém tik nghiégm twong dong nhau
v6i 90.52° phan tichding. Tuy nhién @t sd truong
hop mot phan moi dung cau bi khéng nfn biét dugc
do givi han & lugng ddu muc tir veng trong ontology
hay khéng nain biét dugc chinh xacit tiéng Viét tur
cau hi, dan d&n $ luong Kt qua dung (theo chong
trinh va theo chuyén giajin cond mac giéi han. Dya
trén Kt qua xu ly trudc nay, vic viéc suy dén duoc
tién hanh va thutuoc két qua voi sd liéu tom &t nhu
trong king sau.

Bang 4. Két qua suy dén noi dung ta 1oi

Thyc nghéem | (1)| () | Q) | @ | (O) (6)
Nhéom 1 31| 31| 29 30 93.548 96.667°
Nhém 2 38| 38 3§ 37 94.787 97.297°
Nhém 3 54| 54 52 54 96.2%§ 94.545° |
Nhom 4 40| 40 37 39 92.56Q 94.872°
Nhém 5 47| 47| 44 46 93.6%7 95.652°
Vé6i:

(1) S cau hi tiéng Viét phan tichitng

(2) S cau hi tiéng Viét suy dén tra 101 dugc

(3) S cau hi tiéng Viét suy dén tra 161 dugc hop ly
(4) S cau i tiéng Viét suy dén tra 161 dugc hop ly
theo chuyén gia

(5) b6 chinh xac, (66 bao pli

Trong cac nhém tht nghém, mit sb truong hyp
chura dat yéu d@u lién quandén mot trong nhiing van
dé V, — V, phan tich néu trén va ngoai ra con da v
dé nhap nhing chra duoc giai quyét trist dé. Nhin
chung, véc suy dén tao két qua trung gian cho thy
d6 chinh xac 6a hrdc xir ly tuong ddi tt, du cacdd
do nay c6 ph thusc vao Kt qua phan tich tréc do.

V. KET LUAN
Bai bao nay trinh bayudng tiép cin nhim phat
trién dong @ suy dén cho I& thong hvi dap co B tro
tiéng Viét vai trong tam |& ptrong phap suy én nji
dung ta 16i dua trén gii thuat A* va ly thuyét dé thi.
Céac gii thuait CGBAR va WCGBARduoc dé
XUit trong nghién €u nay Wi mong mwn dinh hréng

amV-1, $ 7 (27), thang 5/2012

xu ly ty dong dé tim kiém cac plrong an ta loi cho
cau hi cia ngroi dung. Vic i wu cac gii thuat nay
la mot trong cac nghiéni ké tiép caa nhom tac gi.

Két qua thuc nghém tuy b han ché boi dang thre
don gian aia cau bi (dang Y/N va WH nét ménh dé
hoi) va d6 16n cia ép cau i (chi 210 cau) cungdi
co s tri thirc phuc wu thyc nghém, nhrng ding cho
thdy tinh kha thi cia cac plrong phapdé xuit théng
qua céc gia trdo do (d6 chinh xacdé bao pli) thu
dugc. Tir day, viéc i wu phrong phap va md hinié
xuit 1& sr nghién &u con tép tuc caia nhém nghién
ctiu trong thi gian gip t6i voi muc tiéu xay gng mot
hé thdng hoi dap 1B tro tiéng Viét thuc ar hiéu qua va
htu ich khéng chtrong inh wrc cdng ngh théng tin
ma con trong cadnh wrc khac.
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