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Chuyen doi cay cli phap am danh tir tieng Anh theo
tieng Viét

Transferring Syntax Trees of English Noun Phrasesia Viethnamese
Syntax

Nguyén Chi Hiéu

Abstract Transferring syntax trees is one of thesong ng van con la bai toan t[4]. Bai bao naydé
key tasks of machine translation systems. To teanskuit mot mé hinh chugn ddi cay phan tichwm danh
syntax trees, they can be performed by different co sy tiéng Anh theo #ing Viét nhim giai quyét
models of the statistical translation method, rulemot sb han cté cia mé hinh cliu trén o s ddi sanh
based translation method, or a hybrid of statisacsl tir cia Yarowsky [15] (sau nayogla “phwong phép
rule-based translation method [9]. In this paper werarowsky) dé nhan biét cum danh t tiéng Viét [5].
present a combination of bilingual corpus and ppgng phap Yarowsky cho phép caade con
knowledge-based method, which transfers syntas tra@jéy ngwn tai nguyén & xu Iy ngén ng tu nhién
of English Base Noun Phrases via the VietnamegQLp) c¢ tt thu dugc nhanh Et qua nghién @u
syntax from a pair of bilingual sentences to idgnti thgng qua rdt ngdn ng giau tai nguyén nghiénra
anchor points. Our combination technique can help fhac nfr tiéng Anh. Tuy nhién m ché cia phrong
invert word order in noun phrases of the sourcghap Yarowsky Ia ara gii quyét van d& déi sanh
language to suit those of target language and imero (gng, vin dé chdng chéo va xungdét nhu vi du & Hinh
the performance of miss-alignment, null-alignment, 3 2.
overlap and conflict projection of the existing
methods. The proposed technique can be easily ) )
applied to other language pairs. Experiment on pair (&) r-1 vadoi sanh  (b) 1-n vadoi sanh

of sentences in the English-Viethamese bilingual abuff%lo the plane
cor.pus showed that our proposed method is connahé may bay
satisfactory. nane

(c) 1-1 vaddi sanh

Keywords Npbasedsi sanh tr, NLP
the aﬁggles

nhigng qui to

l. GIOI THI EU ‘ : ,
Hinh 1. Vi du vé mot s5 loai doi sanh

Rut trich mm danhtr (NPbasé tir ngr liéu song
ngir duoc nhiéu nha nghiénieu vé xu ly ngén ngr tu
nhiéndé xuit bang cac plrong phap khac nhau trong  Hinh 1(a) cho chiing taif, khi hai tr tiéng Anh
nhiéu thap ky qua nlr J.Kupiec [7], H.Wantanabe déi sanh wi mot tir tiéng Viét ngroi ta goi la ddi sanh
[14], Yarowsky [15], W.Wang [13], Y.S.Hwang [6], nhiéu-mjt (n-1). Hinh 1(b) 1a vi d vé mdt tir tiéng
P.bién [2] va N.P.Thai [12]. Tuy nhién & nghién Anh di sanh i hai tir tiéng Viét ngudi ta opi la déi
ctu ngdbn ng tu nhiéndé giup may tinh Ku dugc  sanhmgt-nhiéu (1-n). Hinh 1(c) 1adéi sanhmst-mat
ngdn ngt con ngroi van con 1a nit thach thc va bai  (1-1).
toan nkn biét cum danh & tiéng Viét trong ¢p cau
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[DT[PRPY JJ | NN [NNSJ[VBP[VBN] IN JIDT] JJ [NN] Bang 2 Cau trdc mm danh i tiéng Viét [11]
Al | my |green|sporfshirts| are i/madgfrom | the |green) silk . :
l S o N Nk , A Thanh & phu
R . / . Thanh 6 phy trudc Trung tam | °
= - == —= T ¥ . , , \
Tat | Nhing | chide | 57| ™€ MY T cia | toi | 1am | Tir |Lual @™ tong |5 [tiéu ™, |danh [cum |chi dinh
ci mi | thao |xanh | | - phan f tinh trl/ s5 hit
DT| PL | CL |[NN| NN | JJ |POS|PRP]| VB | BA [[NN| 3J] uong - |luong |cal lsp | n So huu
. i R R . Ca sau | céi con | ga [den |y
Hinh 2. Vi du vé Ch)ng chéo va Xung()t X1 X2 X3 X4 X5 X6 X7

Hinh 2 1& ndt vi du cho @p cau Anh-V§t cé sr
chong chéo. Trong vi Wl nay, tr “green” xuit hién
nhiéu lan trong caw vi tri thir 3 va \i tri thi 9. Dodo
tir “green” c6 ti d6i sanh i hai Vi tri tuong tng
trong cau #ng Viét 1a “mau xanhs vi tri thr 6 va
“xanh” ¢ vi tri the 12, nén nd gay lénam dé chong
chéo va xungtét. (a)

[14] like, [hers first,

e

7 X
[T6i4] thich, [sau caiéo dak Viét Nams dau tiéns cia cf; tay]
/

/ [ @

[14] like, [éixa dresses Vietnamese firstg Her7]

six Viethamese dresses]

Hinh 3. Vi du vé chuyén doi trat ty tir dé
khac phuc van dé chong chéo khidoi sdnh

Giai phap gii quyét cho \an dé chdng chéo va
xung dot 1a chuyén dbi trat tu tir tiéng Anh theo ting
Viét truéc khi di sanh nix vi du md phong trén hinh
3. Trén Hinh 3(c) la cauéig Anh @ia Hinh 3(a)da
dugc chuyn ddi trat tr tr trong am danh & co S5
tiéng Anh theo ting Viét. Bing trrc quan chiing taéd
dang nln thiy ring: Néu chiéu theo cau trén Hinh
3(c) Wi cau trén Hinh 3(b), thi chidng ta khic phic
duoc van dé chong chéo va xungot. Vay lam th nao
c6 thé gitp may tinhit dong thrc hién chuyén doi s3
dugc chdng téi trinh bay trong o Ill. Trudc tién la
muc phan rd &u trdc am danh .

. CAUTRUC CUMDANH TU
Bang 1 Cau trdc mm danh i tiéng Anh [10]

dinh  ®[dinh [dinh bs ngi tr  trung . ngi sau
trugc to to sau tam

all the |three good | books on sale
Y1l Y2 |Y3 Y4 Y5 Y6

Theo V.N.TG [10], am danh  tiéng Anh duoc
phan tich thanh 6 thanh §h nhr luat (a). Theo
T.H.Nguyen [11], am danh i tiéng Viét dugc phan
tich thanh 7 thanh gh nhr luat (b).

(@) NPe-Y1Y2Y3Y4Y5Y6
(b) NPv- X1 X2 X3 X4 X5 X6 X7

Trongdo:

NPe: ky héu cam danh i tiéng Anh

NPv: ky hidu aum danh i tiéng Viét

Yj: latir loai chatr o vitrij,j=1dén 6

Xi: 1a loai ¢ vi tri thti, i = 1dén 7

Cum danh i tiéng Anh bao §m sau thanh pim
(bdn thanh phn phu truge, mbt thanh phn trung tam
va ot thanh phn phy sau) va gm danh i tiéng Viét
bao @m biy thanh pan (bdn thanh phn phy trudc,
mot thanh pln trung tamva hai thanh pin phy sau),
d6 1a xét ki ning cac thanh pim déu xuit hién.
Trong thrc t cé th khdng xut hién diy da cac thanh
phan nhr vay, ngaai trir thanh pén thir 5 1a kit busc
(Y5 trong téng Anh va X5 trongdng Vit).

Bang 3 Ciu tric dia aim danh i Anh - Viét

Cau trac chung
Ngon ngr Thanh & Danh tr | Thanh 6 phu
phu truéc trung tdm sau
Anh Y1Y2Y3Y4 Y5 Y6
Viét X1 X2 X3 X4 X5 X6 X7

Cau trac mm danh i tiéng Anh va téng Viét déu
gidng nhauw chd cé ba thanh gin 16n la thanhé phy
trugc, thanh phn trung tam, thanhdtphu sau (Bing
3). Tuy nhién, cacdu t tao nén thanh& gira aym
danh fr tiéng Anh va téng Viét lai rat khac bét va kha
phac tap, nHit 1 trong @am danh i tiéng Viét. Vi thé,
ching ta &n c6 cac béc hop ly d& phan tich céac
thanh 6 cia axm danh i vao cac thanh gin trong
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ing. Céac lréc nay duoc ching téidé xuat d¢é phan
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cua Y3 la Y3a, va X6 ing trong duong chrc nang

tich aim danh i co s tiéng Anh thanh cac thanhvéi Y6b. Cwi cung X7 trong dwong chic ning wi

phan tr Y1 dén Y6 théng qua cac githuat 1, 2, 3 va
4 & myc ké tiép.

Dé phan rd om danh i co s tiéng Anh thanh céac
thanh pln, chang tdi tire hién theo trinh nhr sau.
Trudc tién, chdng toi pdi phan tich gm danh tr co s
tiéng Anh thanh ba thanh f 1a ph trudc (Y1 Y2
Y3 Y4), trung tdm (Y5), pin sau (Y6). Trongtd thanh
phan Y5 duoc uu tién xaadinh dau tién, Nu xacdinh
dugc thanh phn Y5, thi thanh pin phia bén pii cia
Y5 s3 1a thanh phn Y6 va cac thanh gh phia bén
trai cia Y5 € la cac thanh pgim Y1, Y2, Y3, Y4. Cach
lam nay 8§ loai bo duoc ar xung dot vé tir loai gitra
Y4, Y5 va Y6. Tép theo, ching t6i phan tictépi cac
thanh & phu trudc thanh cac thanh phtir Y1 dén Y4.
Sy xungdot gitta Y1 va Y2 ¢ tir loai DT (Phy luc A
dugc xét thém bi tir deng ddu cym danh i co s (Y1
la vi tri cia tir chi tong hrong). Thanh pin Y2 lai
dugc phan tich thanh 2éi thanh phn 1a Y2a va Y2b.

Y2a la v tri cia nmo tr nhu “a@”, “an”, “the”. Y2b la
vi tri caa tinh fr s hitu “my”, “his”, “our”,..., tur chi
thi “this”, “these”, “that”, “those”, cac fr “some”,

“any”, “many”, “much”, “enough”. Thanh phn Y3

ciing duoc phan tich thanh 2&i thanh phn 1a Y3a va
Y3b. Y3a la v tri cia tr chi sb tha tw. Y3b la v tri cia
tir chi s5 d&ém. Thanh phn Y6 ding duoc phan tich
thanh hai #u thanh phn 1a Y6a va Y6b. Y6a laiwri

cua tir ¢ tr loai CD ma lén ké trudc né la cacit loai

tién & vi du nhe $ CD, # CD. Y6b |a caartloai con
lai.

O vi tri cia X2, X3, X4 c6 th la nhing tr dic
trung trong téng Viét (X2: “nhing”, “cac”, X3:
“cal’, X4: tir phan bp). X2 Van cé tie tuong duong
chirc ning Wi tiéu thanh pAn Y2a trong trong hop
céc tr la mao tr nhr “a”, “an” “the”. Ngoai ra, X2
con trong duong chic ning Wi tiéu thanh phn aia
Y3 1a Y3b, khig vi tri Y3 tir chi thir tr va tr chi s
dém cuing xdét hién, X2 ding trong dwong chrc ning
v6i tiéu thanh phn Y6a. X1 trong duong chic ning
vai Y1. X6 teong duong chrc ming wi Y4. Ngoai ra,
X6 con trong duong chic ning Wi tiéu thanh phn

tiéu thanh phn cia Y2 1a Y2b nlx Bang 4.
Bang 4 So sanh cac thanhishtrong @m danh ir

Sy twong duwong chrc rang gika cac thanh
phan trong a:m danh # tiéng Vigt véi cum
danh ir tiéng Anh
Viet Anh
X1 Y1l

. Y2a (a, an, the),
X2 (motjg) Y3b, Y6a
X3 (cai) o
X4 (tir phan ép) [0)
X5 Y5
X6 Y3a, Y4, Y6b
X7 Y2b

Céu trac chi tét cum danh  tiéng Anh va téng
Viét c6 nhéu diém rit khac nhau nin da trinh bayo
trén. Plan tiép theo § trinh bay chi #t mé hinhdé
XUA.

ll. MO HINH CHUY ENDPOI TRATTU TU

Trén @ s nghién @u vé d6i sanh ngdn ny cia
T.H.Nguyen [11] va V.N.TG [10] &cum danh ¢ song
ngit Anh-Viét, chang tdida phan tich wn danh i
tiéng Anh, mm danh i tiéng Viét thanh cac thanh
phan theo v tri chic ning aia ching nh bang 4. \Gi
vi tri va chirc ning aia ndi thanh plan da phan tichy
trén cho phép ching t6i thiké mot giai thuat hiéu
qua dé chuyén doi trat ty tr cia aym danh i co o
tiéng Anh theo ting Viét.

Bai toan chugn doi trat tu tir trong am danh i co
so tiéng Anh theo ting Viét bao @m cac bai toan sau:
- Xac dinh tr trung tdm (Y5) @a aim danh i co s
tiéng Anh;

- Phan tich cac thanh fm (Y3 d&én Y6) khi c6 lién t
xuit hién trong ching;

- Chuyén déi trat ty tr cia aym danh & co 9 tiéng
Anh theo téng Viét.

(i) Bai toan xacdinh tir trung tam

Tu trung tam |t quan tong nhit trong cac am
tr néi chung va em danh & néi riéng. Xét ¢ ly
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thuyét, tr trung tdm é@a aim danh  1a danh &, loai thuoc tap {DT, PRP$}) la khdng cows xuit hign
nhung trong thrc # ngdn ng thi tr trung tm con bao caa lién tr, bdn vi tri con hi déu c6 the co sr xudt hién
ham céc lai tir khac, vi a cau:this book costs $ 100 cua lién tr. Chi tiét giai quyét bai toan nay trinh bay

(S (NP this/DT book/NN) (VP costs/VBP (NP $/$ 100[)) dudi day.
(a) $/$100/CD (b) #H3/CD Gidgi thugt 2: Xac dinh tir trung tdm co lién tir va
Y5 Y5 tach cum danh tir co o

mot trim/CD d6 la My/$ nwoi ba/CD bing Anh'#
Qua kho sat trén ng liéu tir cheong 15dén 18
trong Penn Treebank [16h& Iuan an [4], thi tr trung
tam trong am danh t co s bao @m céc tr c6 tr loai
& {NN, NNP, NNPS, NNS, JJR, POS, $, #, CD, JJ,
JJS, RB(ky hiéu cac tr loai - Phy luc A).
Trén @ s khao sét, ting ké ng liéu cia Penn
Treebank @a tai li¢u [4] va tham kho y trong trong
giai thuat xacdinh tr trung tdm da Collins [1], chang
t6i xay drng ghi thuat @& tim tr trung tam da aim
danh tr co s tiéng Anh nhr sau.

Gidgi thugt 1: Tim tw trung tdm trong cum danh tir
co s tiéng Anh (Y5)
Nhgp: Cum danh i tieng Anhda gan nhanutloai
Xudt: Tir trung tam (Y5)
Phuong phap
Néu cum danh & co s& c6 ot phin t thi thec hién
budc 6; Ngroc lai thi thuc hién budc 1;
Bwéc 1: Tim r phai qua trai, réu gip tr c6 tr logi
trong t@p {NN, NNP, NNPS, NNS} thi Y5 lawra tim
thdy va thec hién buéc 6; Ngeoc lai thi thec hign
buéc 2;
Buwéc 2: Tim & phai qua tréi, réu gip tr ¢ tr logi
trong @p {$, #} thi Y5 la# vira tim thiy va thec hign
burgc 6; Ngeoc lai thi thuc hién udc 3;

Nhgp: Cum danh & co sy tieng Anhda gan nhanut
loai

Xudt: phan phy trude (Y1Y2Y3Y4), trung tam (Y5)
va phan phu sau (Y6a, Y6b)

Phuong phép: ‘
Buwéc 1: Chay gigi thudt 1 dé xac dinh tr trung tam
(Y5) 6 vi tri h trong e:m danh & co s0 gom n i (h <
n)
Bwéc 2: Mg réng tr trung tdm va tachuam danh & co
so nhw sau:
begin
foundCC = true; Y5=itd vi tri h; h2 = h;
while((h>2) and (foundCC))
begin /*nhiéu lién tr trong thanh phn Y5*/
if (h-1 1a v tri cua tr c6 tr logi 1a CC)then
begin
Y5 = b hai cac &r ¢ vi tri ( h-1, h) + Y5;
h =h-2;
end else foundCC = false;
end
if (h>1) then tach cac ytri tir 1 dén h-1 vao thanh
to phu trucc(Y1Y2Y3Y4);
if (n,<n) then tach cacmri tir hy+1 dén n vao thanh
to phu sau (Y6);
if (trong Y6 cO# logi la CD ¢ vi tri h+1 va v tri h
cO tr logi la $ haic #) then Y6a = #r ¢ vi tri h+1 ;
else Y6b = Y6 ;
end;

Nhu vay, véi giai thuat 2 ching tadd phan tich

Bwéc 3: Tim tr phdi qua tréi, réu gap tr co tr logi la duoc thanh pﬁn trung tam (Y5) va thanh bh phu

CD thi Y5 la & vira tim thiy va thec hién bwoc 6,
nguoc lgi thi thec hign budc 4;

sau (Y6a va Y6b). Cac thanhishphy trudc (Y1 Y2

Buwéc 4: Tim tr phai qua tréi, réu gip tr c6 tr logi Y3 Y4) € dugc phan tich nin sau.

trong tp {JJ, JJS, RB, JJR} thi Y5 la wira tim thiy

va thyc hién uoc 6, ngroc lgi thi thuc hign buéc 5; Gidi thugt 3: Phan tich cac thanh plﬁn phu trwéc
Bwédc 5: Y5 la tr tdn cung bén pfi cua cum danh & (YL, Y2, Y3, Y4)

co 0 va trd vé cho chrong trinh thanh phin Y5;

Buwéc 6: tra vé thanh plan Y5;

(i) Baitoan phan tich cac thanh pin khi c6 lién tr
Sy xuét hién cia lién tr trong am danh i co so
lam ting thém tinh ndp nhing khi phan tich cac thanh
phan trong @m danh i co sv. Ngaai trir hai M tri Y1
(Y1 c6 tir loai thuoe tap {PDT, DT}) va Y2 (Y2 cO tr
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Nhdp: Thanh phan phy truéc (Y1Y3Y3Y4)
Xudt: Y1, Y2a, Y2b, Y3a, Y3b, Y4

Phurong phap: Goi A la chwbi nhap c6 ding
A= C....C,, i = 1...n; hamGetPos(A,i)ra vé tir loai
cta chdi A & vi tri i;
i=1;
repeat
¢ = GetPos(A,i);
casec of
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{PDT}: Y1 =c;

{DT}: if (tr 14 “all” hay “both”) thenY1 =c;
else if(tzr la “the” hay “a” ho gc “an”
thenY2a = c; elseY2b = c;

{PRP$}: Y2b =Y2b +c;

{CD}: Y3b=Y3b+c;

¢ = GetPos(A,i+1); /* tim liénit trong Y3 */

if ((c={CC})
and ((c1 = GetPos(A,i+2)) = {CD}jhen
begin
Y3b=Y3b+c+cl;i=i+2end
{33} if ((c1 = GetPos(A,i+1)) = {CD})then

begin
Y3a=c;Y3b=Y3b+cl;i=zi+1;
end
elseY4 = tit ci cAc tr con ki; //thoat vong dip
end{case}

until (hét chuwi nhdp);

Trong gai thuat 3, chdng tdi gi dinh d& c6 ham
GetPos(A,i). Ham nay rih vao hai théngd&la chibi
tir loai A, vi tri tir loai can ldy i va ta vé tir loai ¢ vi tri
i trong chdi A. Cac bén ¢ va clduoc dungdé luu
céc fr loai. B6n bién Y1, Y2, Y3 va Y4duoc dungdé
luu cac thanh pin dugc phan rait phan phy truge
(Y1 Y2 Y3 Y4). Vi du V& sr xuit hien cia lién tr
trong cac thanh gim caa axm danh t tiéng Anh.
Viduy 1:

(a) [your/PRP$ old/JJapples/NNSand/CC bananas/NN$
[Y2 Y4 5¢ 4

(b) [my/PRP$dog/NN and/CC [your/PRP$at/NN
[Y2 Y5] CC Y Y5]

(iii) Bai toan chuyn doi trt tw tir

Sau khi c6 Et qua phan tich éu tric em danh i
co so tiéng Anh thanh cac thanh gty Y1 d¢én Y6
bang cac gii thuat 1, 2 va 3. Gii thuat chuyén doi trat
tu tir chi don gian 1a €ip dat lai cAc thanh pin nay vao
cac \ tri cia cac thanh gim trong ung trong @m
danh r co so tiéng Viét nhe mé & trong Bing 4. Mo
hinh chugn déi trat tu tr dwugc md & ¢ Hinh 4. Chi
tiét giai thuat chuyén ddi trat tu tr trong mm danh tr
co s tiéng Anh theo #ing Viét dugc trinh bay sau
day.

Gidi thugt 4: Chuyén déi tr at tw tir cia cum danh tir
co si tiéng Anh theo du trGc cum danh tir co' S
tiéng Viét.

dmV-1, $ 9 (29), thang 6/2013

Nhdp: Cum danh i co so tiéng Anhda dugc gan nhan
tur loai

Xudt: Cum danh i co so tiéng Anhda chuyn doi trat
tu tir theo du tric am danh i co so tiéng Viét
Phuong phéap:

Bwéc 1: Thyc hign cac giii thugt 1, 2 va 3dé phan
tich chwi nhdp thanh cac thanh gim chic ning ¢ cac
Vi tri twong ing.

Buéc 2: Sip xép lai cac thanh phin nay vao caciri
tirong ing trong @u trac axm danh & co o tieng Viet
nhe sau: @it Y1 vao X1, & Y2a hac Y3b, hdgc Y6a
vao v tri X2, ait Y5 vao ytri X5, cit Y4, Y6b, Y3a
vao V tri X6 theo hai 6u trac “Y3a Y4 Y6b” va “Y4
Y3a Y6b”, @t Y2b vao wtri X7; Xép cac v tri nay
theo thr t tang din aia X; CAc thanhd trong chisi
méi X1 X2 X5 X6 X7 ladu trdc axm danh & co &
tieng Anhdd chuyn doi trgt tr theo @u tric aim
danh tr co so tiéng Viet;

Vi dy 2 md & quy trinh chugn doi trat ty tir tiéng
Anh theo téng Viét.

Viduy 2:

a) [hek/PRP$
dressegNNS]
S&u/CDcai/CL &0 daiNN Viét Nam'JJdau tienJJcia/PRO
cO/NN ta/NN

Sau khi phén tich viwd2( a) chang tatugc Y2=
her/PRP$, Y3a = first/JJ, Y3b = six/CD,

Y4 = Vietnamese/JJ, Y5 = dresses/NNS 3a€p lai
theo tét tu tir ting Viét 1a “Y3b Y5 Y4 Y3a Y2~
chung ta co ft ty nhu vi du 2(b).

(b) [six/CD dressegNNS Vietnamesg$lJ
her/PRP$]

SAu/CD ¢&I/CL) 4o daiNN Viét NamJJ ddu tiéndJ
(cia/PRO)cO/NN ta/NN

firsy/JJ Six/CD  VietnamesgJJ

first/JJ

CL la tir loai coa tir “cai” va POS law® loai cua tir

(TP ]

cua’.

Quan sét ing cu tric mm danh & co sy tiéng
Viét trén hinh 4, chang ta & ring: ngai trir cac
thanh plin X2, X3, X4, X6, cac thanh ph khacdéu
cé ar tuong duong chrc ning la 1-1 (X1~ Y1, X5
o Y5, X7 « Y2b). Thanh phn X3 va X4 Ia hai
thanh pln dic trung aia axm danh & co sy tiéng
Viét. X3, X4 khéng cé thanh ph twong dwong chic
nang bén am danh & co so tiéng Anh (X3 = @, X4
~ @). O vi tri cia thanh phn X2 xuit hién thanh phn
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Y2a haic thanh pAn Y3b hdic thanh pAn Y6a la
nhitng thanh phn twong dwong chrc ning wi X2. O
vi tri caa thanh pin X6, réu c6 nhéu thanh phn cia
cum danh & co s tiéng Anh cling xét hign ¢ vi tri
nay, thi thir tw xuat hién aia chang la X6 = {Y4 Y6b
Y3a} nhu vi du 3 (b), h@c X6 = {Y4 Y3a Y6b} nhr
vi du 3 (c), phu thuoc vao ng canh aia cau téng Viét.

Vi du 3:
(a) [the/DT first/JJthree/CDyoung/JJman/NN
Y2 Y3a Y3b Y4  5Y
absent/JJWill/MD be/VB punished/VBN
Y6b
(b) ba/CD thanh niéNN tré/JJ \ing mit/JJdau
X2 X5

tién/JJs3/MD bi phat/VB.

X6
(c) ba/CD thanh niéN tré/JJdau tién/JJ fing

X2 X5

mit/JJs3/MD bi phat/VB.

X6

Bang aiu tric aim danh & coso | | wi/C
tieng Vigt WJ/C,
X1| X2 [ X3 X4| X5 | X6 | X7
Y2a/ Y4 Wi/ Cy
Y1/Y3b/ ¢| g| Y5 | Y6b|Y2b| ¢
Y6a Y3a

Chuong trinh
chuyén doi trat tu tir

Chubi tir cé ganir loai cia

cum danh ir co 5 tiéng
Anh sip xep theo au tric
tieng Viét

Hinh 4. M® hinh chugn ddi trat ty tir tiéng Anh theo
tiéng Viét

dmV-1, $ 9 (29), thang 6/2013

Trongdo:

- W Tur ther k trong mm danh t tiéng Anh

- Cy: Ma tir loai caa tir thir k

- X1 dén X7: la cac thanhbttrong m danhir
tiéng Viét
Y1 dén Y6: la cac thanhftcia axm danh
tiéng Anh

Phan tich cac thanh fm cia vi di 3 king céc gii
thuat 1, 2 va 3. Chang ta c6 Y2 = the/DT, Y3a
first/3J, Y3b = three/CD, Y4 = young/JJ, Y5
man/NN, Y6 = absent/JJ4$ xép lai chiing theo #t
tu cua tiéng Viét theo gii thuat 4 cho cau trong viud
3(b) 14 “Y3b Y5 Y4 Y3a Y6b” va cho céau trong vid
3(c) la“Y3b Y5 Y3a Y4 Y6b"

Nhu véy, trat tw cia Y3a va Y4 c6 ththaydoi cho
nhau ph thusc vao cau ith tiéng Viét. Tuy khac
nhau & trat tu khi duoc sip xép theo thir tu cia aym
danh tr co s tiéng Viét twong tng, nhrng G Y3a va
Y4 trong mm danh i co s5 tiéng Anhdéu cé chic
nang trong duong Wi thanh pln X6 trong @am danh
tir tiéng Viét.

IV. KET QUA THUC NGHIEM
v Dir liéu danh gia

D¢ dam bao tinh bao ph cia mé hinh chun doi
trat ty tir trong wm danh i co so tiéng Anh theo ting
Viét, ching tdida chudin bi bo ngi liéu mau. B ngi
lisu nay bao m 174 ndu aym danh i co 5 tiéng
Anh. Nhing miu nay c6 8 tir Ién hon 2 r trg 1én va
c6 tin suit xuat hign hon 10 &n trong ng li¢u adia
Penn Treebank [16]. Bh dich ra téng Viét caa 174
mau cum danh i co s tiéng Anh ding nhr viéc tach
cac mm danh r co s tiéng Anh thanh céc thanh jh
tir Y1 dén Y6, cac am danh & co so tiéng Viét tir X1
dén X7 do Trung tdm nghiénta ngdn ng - Vién
KHXH tai thanh plé H6 Chi Minh thrc hién.

v' Penn Treebank

Du an Penn Treebandkroc thuec hién trong 8 Am
(1989-1996)da gan nhanimg tay fr loai cho khaing
7 triéu luot tr, 3 triéu tr dugc phan tinh cu phap va
hon 2 triéu tir trong cAuduoc phan tich &u tric \oi
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cac chirc maing ngr phap cho &n ban va 1,6 tgu tir

phién am cho éng néi. Tai IBu dungdé cha gii la

céc tai [Bu v may tinh éa hang IBM, ghi chiia y

t4, cac bai bao trongaP chi Plo Udn (Wall Street
Journal), cic aic hoi thoai quadién thaai[17].

v’ Tiéu chuin danh gia

Pre(A,B) - g‘— (1)
Rec(AC) = - 2)
£ (Pre Rec = (B*+1)*Pre*Re 3
o(Pre.Rec = B**(Pre+Rec (3)
. 2A (4)
AER(A,B,C) = 1 —
Trong do:

- A: S6 NPbase do con ngi danh gia 4i tur két
qua dua ra kb may tinh

- B: S5 NPbasetua ra lbi may tinh

- C: S5 NPbase do con ngi xac dinh tr di lidu
danh gia

- Pre:bo chinh xac (precision)

- Rec:DPo thu hi (Recall)

- AER: 1At s 15i

- Fy latrong $ diéu hoa

B: Théng $ cho turde, chang téi chnp = 1

Ching t6i & dung tiéu chén v danh gia am tir
(chunker) @a Jurafsky va Matin [3] bacdgn cac phép
do V& d6 chinh xac Predo thu i Rec,trong $ diéu
hoa F theo cac cong tic (1), (2), (3). Chung toitmg
s dung cong tiic danh gia ¢ suat 16i d6i sanh AER
cia Och [8] (cong thc (4) dé danh gia cho cadéi
tuong trong clrong nay.

() Phan tich em danh & co ss tiehg Anh thanh céc
thanh plin tr Y1dén Y6

D¢ thyc nghém cho mic nay, chang téiis dung
cac gii thuat 1, 2 va 3dé phan tich 174 &u da chyn
vao cac thanh pim tr Y1 dén Y6. Saud6 liy két qua
thu dugc tir may tinhdé so tring wi cac thanh pin
da dugc thyc hién boi cac chuyén gia ngdn ftgoy thé
véi 174 mhu thuduoc nhr Bang 5.

dmV-1, $ 9 (29), thang 6/2013

Bang 5. Két qua phan tich gm danh i tiéng Anh

Trl?nh A| B| C| Pre (AB)Rec(AC) AER| F,

Y1 |13|13|13| 100% | 100% | 0%| 100%
Y2a | 73|75| 75| 97.3% | 97.3%| 2.7% 97.3%
Y2b | 16]16]16] 100% | 100% | 0% 100%
Y3a | 2| 2| 2| 100%| 100%| 0%  100%
Y3b | 25]26]26] 96.2% | 96.2% | 3.8% 96.2%
Y4 |145147147 98.6% | 98.6% | 14% 98.6%
Y5 |173174174 99.4% | 99.4% | 0,6% 99,4%
Y6a | 3| 3| 3| 100%| 100%| 0% 100%
Yeb | 3| 3| 3| 100% | 100%| 09 100%

Trong Bang 5:
- Cot A la thong ké Kt qua danh gia i cua con ngoi
vé cac thanh pin tir Y1 dén Y6 (cia axm danh i co
so tiéng Anh) do may tinkdua ra.
- Cot B la thdng ké ghi 4i tong $ cac thanh pin tir
Y1 dén Y6 do cac dii thuat 1, 2 va 3 ma may tinh xac
dinh duoc.
- Cot C |a thhng ké $ thanh phn duoc phan tich
trong b mau chuin do con ngoi xacdinh tnréc.
- Pre ladé chinh xaatat dugc cia cac gii thuat phan
tich axm danh i co v tiéng Anh
- Rec lado thu Wi dat duoc caa céc gii thuat phan
tich aim danh i co sy tiéng Anh F; 12 d6 do trong
diéu hoa
- AER 14 t sLit I3i

Khi phan tich 174 @u thanh cac thanh ph tir Y1
dén Y6, ching t6i thy thanh phn Y5 c6 10 rAu co
lién tir, chiém ty 1& 1a 10/174, céc thanh pih khac nix
Y6 c6 18 1a 1/9, Y4 c ¢ 1¢ 1a 6/147 va Y3 coytle
la 1/26.

(i) Chuyén ddi trdt tir tir v xacdinh diém neo

Bang 6 ttong ké caaliém neo xaaiinh duoc nhy
qué trinh phan tichum danh t co s5 tiéng Anh va
sap xép lai cac thanh pin nay theo fing Viét bang
giai thuat 4. Saudo, ching toi xadinh cacdiém neo
trai va neo phi cia aym danh t co s tiéng Anhda
dugc sip xép dé phuc wu cho bai toan chu tim aim
danh tr tiéng Viét twong eng. Piém neodugc xacdinh
la tir "Am & tan cung bén tréai landiém neo tréi,
nam & tan cung bén pi 1am diém neo phi. Bién trai
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va bién phi nay 1a @a aym danh r co s tiéng Anh
da chuyn d6i trat tu tir theo téng Viét (da lcai bo
stopword trongem danh i co ¢ tiéng Anh).

Bang 6. Két qua chuyén doi trat ty tir va xacdinh

diém neo
Piémnep D | E | F |Pre(D,F)Rec(D,F) AER B
L (trai) |173|174|174| 99,4% | 99,4%| 0,6% 99,4%
R (phai) [172| 174{174| 98,8% | 98,8%| 1,2% 98,8%
NPed | 171174|174| 98,3% | 98,3% | 1,7%| 98,3%
Trong Bing 6:

- Cot D 1a  diém neo hac luit dugc thim dinh lai
boi con ngroi tir két qua dua ra ldi may tinh

- Cot E 1a $ diém neo hac luat do may tinhiva ra.
- Cot F 1a $ diém neo hac luat dugc dinh trede boi
con ngroi trong miu tham dinh.

- Cot Pre 1&d6 chinh xaaiat dugc (cong thkc (1))

- Cot Rec |add thu hi tinh theo cong tic (2).

- AER 1a % suit I3i tinh theo cong tic (4).

- Cot Fp 1a do do trong $ diéu hoa tinh theo cong

thic (3) \Gi p=1.

- Hang L 1a 6ng $ diém neo trai da cac riu danh
gia.

- Hang R laéngdiém neo phi cua cac ru danh gia.
- Nped la ldt sinh @m danh & co 5 tiéng Anh da
chuyén ddi theo tét tu tir cia aym danh i co s tiéng
Viét.

V. KET LUAN

Bai b4oda trinh bay mé hinh chég ddi trat tu tir
cum danh t co s tiéng Anh theo #ng Viét, dé xac
dinh diém neo trong em danh  tiéng Anh.Diém neo
trong bai toan naguoc dinh nghia la tr tin cung bén
trai va r tin clng bén pdi cia axm danh i tiéng Anh
sau khida chugn ddi trat tu tir theo téng Viét.

Két qua caa nghién ¢u nay phic wu cho bai toan
nhan biét cum danh & co ¢ tiéng Viét théng quaddi
sanhdiém neo trong #p cau song rig[5]. Mac du Kt
qua kha khi quan, nleng day mvi chi 1a két qua thyc

nghiém trén 174 rau nghién ¢u do Trung tam nghién

citu ngdn ng - Vien KHXH tai thanh pl6 H6 Chi

dmV-1, $ 9 (29), thang 6/2013

Minh thuc hién bién dch vadanh gid so sanh. Cho du
sb mau nay tldng ké co 4n suit xuit hién thuong
xuyén trong Penn Treebank va chingiohty 1¢ dén
92% $ luat sinh v cum danh & co s trong céac
chrong tr 15 d¢én 18 dia Penn Treebank, chdng toi
van din khio séat, nghiéntw thém nhiu miu cum
danh & co s& khac rira.
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