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/ Lo1 cam on.

Pau tién, chiing em xin chdn thanh cam on thay gido
heéng dan, GS.TSKH Hodng Kiém, nguoi da tdn tinh
hiong dan bon em trong suot qud trinh lam ludn van. Pong
thoi, chiing em xin giri [0 cam on dén cdc thay ¢ trong
khoa Cong Ngh¢é Thong Tin truong Dai hoc Khoa Hoc Tw
Nhién da truyén dat rat nhiéu kién thire quy bdu cho chiing
em.

Chiing em ciing muén cam on nhitng nguoi thin
trong gia dinh da dong vién, giup do va tao diéu kién dé
chung em co thé hoan thanh tot lugn van nay.

Cudi ciing, chiing em xin giri 167 cam on thdy Dinh
Dién va cac ban trong nhom VCL da giup do va ho tro
chung em rat nhiéu dé hoan thanh lugn van nay.

Tp. H6 Chi Minh, 7-2003
Bui Thanh Huy - Lé Phuong Quang.
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Loi noi dau

Ngay nay, khi khoa hoc cong nghé phat trién hét sirc manh mé, yéu
cAu nim bit thong tin vé khoa hoc, k¥ thuat, cong nghé nhanh chéng va
chinh xac 1a hét strc can thiét. Hién nay, da s6 cac tai liéu déu duoc viét béng
tiéng Anh. Do d6, viéc chuyén céc tai liéu nay vé tiéng Viét 1a diéu rat can
thiét. Néu 1am duoc diéu nay, moi nguoi s€ cd dugc nhiéu co hoi tiép can voi
céc thong tin tri thire mdi. Nhung cong viée nay tuong d6i kho khan méc du
hién nay c6 kha nhiéu hé dich ty dong ( nhu dich truc tiép, dich qua ngon
nglr trung gian, dich dya trén luét hodc dich dua trén théng ké...) nhung da
s6 cac cac hé dich nay déu chua dat két qua cao. Do do, viéc cai tién chat
lugng cac hé dich may luon dugc quan tdm. Hién nay, hé dich may dua trén
chuyén ddi cu phap duoc danh gia kha cao. Hé dich may nay bao gom kha
nhiéu giai doan nhu tién xtr Iy, gan nhin tir loai, phan tich hinh thai, phan
tich ¢t phap, chuyén dbi trat tu tir, xtr 1y ngit nghia, ...

Dich may 1a mot qui trinh twong d6i phire tap, do vay, trong luan vin
nay chung t6i chi tap trung giai quyét mot bai toan trong hé dich may nay, d6
1a giai doan gan nhén tir loai. Pay 1a mot budc co so, lam nén tang cho cac
giai doan sau. Két qua cua viéc gan nhén tir loai s& anh hudng toi cac giai
doan khac. Trong luan van niy, ngoai viéc cd gang cai tién két qua ciia gan
nhan tur loai, chiing t61 con str dung cac thong tin c6 dugc sau khi gan nhan
tir loai dé xay dung mét ngir liéu vé tir loai cho tiéng Viét. N6 s& giup tiét
kiém rat nhiéu thoi gian va chi phi trong viéc xdy dung ngit lidu tiéng Viét,
va ngir liéu duogc tao ra s& 1a ngudn dit lidu vo cung quy gia phuc vu cho cac

muc dich nghién ctru vé tiéng Viét khac.
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Chuong 1: Téng quan

Trong chwong ndy, chung ta s& tim hiéu téng quan vé gan nhan tir loai
va tAm quan trong cua gan nhin tir loai trong xu 1y ngdn ngit tir loai néi
chung va dich may noi riéng.

1.1 Gi6i thi¢u

Tir trude dén nay, dich may luén la mét bai toan rat khé do ngdn ngit
tu nhién rat phtc tap. Méac du cho dén nay da co rat nhiéu cai tién nham tang
chat lwong dich may nhung két qua dat dugc van con twong ddi han ché.

Dich méay 1a mot qua trinh kha phtrc tap, gdm nhiéu giai doan khac
nhau nhu tién xir 1y, gan nhan tir loai, phéan tich ct phéap, chuyén d6i ¢l phap,
xtr 1y ngit nghia... Cac giai doan nay déu anh hudng rat 16n dén két qua cua
qud trinh dich may.

Gan nhan tr loai 1a mdt giai doan khé quan trong trong dich may. N6
¢ anh huong to 10n dén két qua cua cac giai doan sau né ciing nhu két qua
dich mdy. Viéc gan nhan tu loai chinh xac khong nhitng 4nh hudéng dén két
qua cta dich may, nd con anh hudng rat 16n dén két qua cta cac bai toan
khac trong xur Iy ngén ngit tu nhién, khai khoan dir 1iéu nhu bai toan tim tur
dong nghia, gan nghia, bai toan trich chon thong tin, bai toan phan loai, lam
chi muc...

Vi tri ciia gan nhan tir loai trong hé dich may dya trén chuyén ddi ct

phép:
Vanban |__ | Tién' xu | P}‘lén tiC’}.l N Ph’én ti'ch | XU ly ~ngfx
nhép ly hinh thai cu phap nghia
s A 4
Gan nhan Két qua | Chuyén dbi
tur loai dich | ct phap

Hinh 1-1: Cac giai doan cuia dich may




Chuong 1: Téng quan

1.2 Tong quan vé gan nhén tir loai
1.2.1 Gan nhan tu logi la gi?

Pé hiéu rd hon vé& gan nhan tir loai 13 gi thi trude tién, chung ta cin
phai biét mot s6 khai niém vé nhan tir loai. VAy nhan tir loai 1a gi?

Trong mot cau, mdi tir déng mot vai tro nhat dinh. Dé thé hién chirc
ning ngit phap ciia mdi tir, ngudi ta sir dung nhan tir loai. Vi du nhu trong
ciu tiéng Anh sau:

I want to book a book.
Twr “book” c6 hai nhan tir loai 1a dong tir va danh tur.
Hodc trong cdu tiéng Viét sau:

Toi di hoc.

thi nhan tir loai cua tir “t61” 1a dai tur, “di hoc” 1a dong tur

Trong luan van nay, ching t6i chi tap trung vao viéc gan nhan cho cau
tiéng Anh. Do d6, trong phin nay chung toi s& chi d& cap cac nhan tir loai
cho tiéng Anh.

Hién nay trén thé gidi co kha nhiéu bd nhan tir loai. Trong luén van
nay, chung t6i sitr dung bd nhin ctia Pen Tree Bank, mét bo nhan kha phd
bién hién nay. Duéi day 13 mot s6 nhan trong bd nhin nay :

IN  Gidi tu(Preposition or subordinating conjunction)

JJ Tinh tu(Adjective)

NN Danh tix, $6 it hay khéng dém dwoc(Noun, singular or mass)

NP . Danh tir riéng sé it(Proper noun, singular)

RB  Trang tu(Adverb)

VB  Pong tir dang nguyén thé khong “to” (Verb, base form)

VBP Déng tir khong phdi ngéi 3 sé it hién ta (Verb, non-3rd person
singular present )

(Tham khao thém phan phu luc A ).

Trong mdt cau, mdi tir déng mot vai tro ngit phap khac nhau, do d6

tuy theo ngir canh trong cdu ma mdi tir c6 mot loai nhén thich hop. Nhung dé
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xac dinh duoc nhan tir loai cua cac tur trong mot cau khong don gian, do da
s6 cac tir déu co nhiéu tir loai khac nhau, tuy vao ngit canh ma chung ta cé
thé chon nhian tir loai thich hop cho tir. Pay chinh 13 cong viéc chu yéu cua

gan nhan tur loai, tim nhan tir loai chinh xéac cho cac tir trong mét cau.

1.2.2 Vai tro cua gan nhan tir logi

Gan nhan tir loai 14 mot giai doan trong qua trinh dich may. Két qua
clia gan nhén tir loai s& anh huong rat 1on dén cac giai doan khac.

Chang han nhu di v6i viéc chuyén doi trat tu tir tir tiéng Anh sang
tiéng Viét ( day 1a mot cong viée hét sitc quan trong trong qua trinh dich
may), néu tir loai cua céc tir trong cdu duge danh chinh x4c thi viéc chuyén
trat tu tir s& tdt hon. Vi du nhu trong cum danh tir sau:

Tiéng Anh: 4 good book

Cau dich : Mt hay cuén sdch.

Tiéng Viét: Mot cuon sach hay.

Trong vi du trén, tir “good” ndm trudc tir “book” nhung khi dich ra
tiéng Viét, ta phai ddo trat tu hai tir nay thi cau tiéng Viét méi c6 y nghia.
Chinh vi sy khac nhau vé trat tu tir nay nén khi dich tir tiéng Anh sang tiéng
Viét, can phai c6 sy thay d6i trat tu tir cho thich hop. Cong viéc chuyén doi
nay dya trén nhén ti loai va cdy cu phap cua tiéng Anh. Néu giai quyét tot
van dé gan nhén tir loai thi viéc chuyén dbi s& gap it kho khan hon va két qua
dat dugc s& tdt hon.

Hoic d6i v6i van dé xir Iy ngit nghia ( chon nghia ding cho mot tir tuy
theo ngtr canh), tir loai cia tir cd anh huong rat 1on. Ta thtr xét vi du sau:

I want to book two books.

Trong cau trén, mic du hai tir “book” gidng nhau nhung chiing c6 vai
tro ngit phap va ngir nghia khac nhau. Do d6, mudn chon nghia chinh xéac
cho ting tir thi ta phai biét tir loai cua tir 6. Néu nhén tir loai bi danh sai thi

s€ dan dén viéc chon nghia cho tir sai hoan toan.
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Ngoai ra, mdt ng dung khac ctia gan nhan tur loai la st dung cac
thong tin dd co bén tiéng Anh dé gan nhan tir loai cho cau tiéng Viét. Day
cling 1a mot phan cua luan van nay.

Hién nay, khi cong nghé thong tin phat trién va cac cong trinh nghién
clru vé ngdn ngit, dac biét 1a tiéng Viét, ngay cang phat trién thi viéc xay
dung mot kho ngir liéu bao gdm cac thong tin vé tiéng Viét hét sirc can thiét.
V61 muc dich do, chuong trinh gan nhan ngoai viéc gan nhan tu loai cho
tiéng Anh con sir dung cac thong tin vé nhin tir loai tiéng Anh da c6 duoc
két hop vai cac thong tin cua tiéng Viét dé gan nhan tir loai cho cu tiéng
Viét.

Muén thuc hién duge diéu nay thi dir li¢u dau vao cia ta can c6 mot
ciu tiéng Anh di duoc gan nhin va mot cau tiéng Viét da dwoc dich twong
g v6i cau tiéng Anh trén. Nhan tir loai trén cau tiéng Anh s& dugc lay tir
két qua clia chuong trinh. Nhu vi dy sau:

Cau tiéng Anh: I draw a picture.

Cau tiéng Anh d3 duoc gan nhadn tir loai: I/PRP draw/VBP a/DT
picture/NN'

Cau tiéng Viét: T6i vé mét bire tranh.

Muc dich can dat dwoc chinh 1a cau tiéng Vi¢t dugc gan nhan tir nhu
sau:

T6i/P ve/V mot/DT buec_tranh/N

Trong do P la dai tir, V 1a dong tir, DT 1a mao tir, N 1a danh tir. Cac
nghién ctru clia cac nha ngdn ngit hoc da cho thiy gitta cac ngdn ngit ludn co
mot lién quan 1an nhau vé cAu trac, tir loai, ... Do d6, viée chuyén ddi c6 thé
thue hién duoc néu ap dung mét sb quy tic anh xa vé su twong Gng gitra cac
ngdn ngi.

Bén canh d6, dé thuc hién duoc viéc nay thi céc tu tiéng Anh phai
duoc lién két v6i cac tir tiéng Viét thong qua méi lién két tir. Vi dy nhu cau

trén la:

! Céc nhén sa dung trong cau thudc bd nhan tir loai ciia Penn Tree Bank, tham khao thém ¢ phu luc A
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I--->Toi

Draw--------- >vE

A e > mot

Picture ----------- > birc tranh.

Cong viéc nay dugc thyc hién qua viéc sit dung mo hinh tim lién Kkét
tir cho song ngir Anh-Viét, cu thé & day 1a mé hinh thong ké.

Bén canh d6, gan nhan tir loai con dugc ap dung trén nhiéu linh vuc
khéc. Trong cac trng dung trich chon thong tin, viéc gan nhan tur loai giup
cho qua trinh tim kiém thong tin t5t hon. Ngoai ra chiing ta con ¢6 thé ap
dung gan nhan tir loai vao cac bai toan phan loai trong khai khoéng dtr li¢u,
bai toan tim tir dong nghia, tir gan nghia s& hiéu qua hon.

Trong muc d§ cua mot ludn van, do thoi gian cd han nén chling t6i chi
tap trung vao viéc gan nhan tir loai cho cic cau tiéng Anh. Sau do, dya trén
mdi lién két tir gitra tiéng Anh va tiéng Viét dé anh xa tir loai cta tir tiéng
Anh sang cho tir tiéng Viét. Tir d6, ching ta c6-thé xay dung mot ngir liéu vé

tir loai cho tiéng Viét.

1.3 Cac van dé gip phai va hwéng giai quyét trong bai
toan gan nhan tu loai
1.3.1 Céc van dé gap phai khi gidi quyét bai toan
Khi thye hién bai toan gan nhan tir loai, ta gap phai mot s6 kho khan.
Kho khan ndy chi yéu 1a do céc tir thudng c6 nhidu hon mot tir loai.
Ta hay xét cau sau:
I can can a can.
Trong cau nay, ta thdy dé xac dinh chinh xac nhén cua tir “can” 1a mot
viéc kha kho khan. Twr “can” & day co ba tur loai 1a trg dong tr (MD), dong tur
(VB), danh tir (NN) tuong ung voi céac vi tri trong cau. Do do, cau dugc gan
nhan tir loai dung nhu sau:

I/PRP can/MD can/VB a/DT can/DT.




Chuong 1: Téng quan

Van d¢ dat ra cua gan nhan tir loai ¢ day 1a gidi quyet nhap nhang doi
vO1 cac tir ¢6 nhiéu tir loai, lam thé nao xac dinh chinh xac nhan caa tr do

trong cau.

1.3.2 Huéng gidi quyét

Hién nay, trén thé giGi da co rat nhidu hudng tiép cin cho van dé nay
nhur Unigram, N-gram, mé hinh Markov 4n, Maximum-Entropy, TBL... Mdi
giai thuat déu c6 nhimg wu khuyét diém riéng. Pong thoi, két qua cia cac
giai thuat ndy tuong ddi cao. Do d6, néu chiing ta 1am lai tat ca tir dau thi s&
tén rat nhiéu thoi gian va cong sirc. Ngoai ra, do dwoc phat trién tir 1au nén
cac hudng tiép can ciia nay da khai thac toan bo cac thong tin cé trong tiéng
Anh dé hd trg cho viéc gan nhan tur loai. Néu lam lai, chung ta s€ kho dat két
qua cao hon cac md hinh trudc da lam duge. Do @6, trong luan van nay,
huéng giai quyét cia chung t6i 1a ké thira cde két qua da dat dugc. Pong
thoi, ching ta s€ tan dung uu diém cua cac giai thuat do dé tao ra mot mo
hinh mé&i, mot mo hinh két hop céac giai thuat khac nhau véi nhau. M6 hinh
két hop nay sé khai thac triét dé cac uu diém ciia mdi giai thuat ¢ trong md
hinh. Bén canh d6, chung t6i con st dung thém céc thong tin cua tiéng Viét
dé cai tién chat lwong ctia b gan nhan tir loai. D6 14 cac thong tin vé tir va tir
loai cuia tir tiéng Viét twong g vai tir tiéng Anh dang xét. Cac thong tin nay
duoc rit ra tir tir dién va thong qua mdi lién két tir giira tiéng Anh va tiéng
Viét.

Sau mot thoi gian nghién ciru vé cac huéng két hop di c6. Chung toi
quyét dinh st dung mé hinh dugc két hop boi hai giai thuat Maximum
Entropy (mot md hinh tiép cén theo hudng xac suat théng ké) ciia Adwait
Ratnaparkhi va TBL nhanh® (mdt mé hinh tiép c4n theo hudng biéu trung)
cua hai nha khoa hoc Radu Florian and Grace Ngai. Bén canh do, chung t6i

6 két hop st dung céc thong tin cua tiéng Viét nhu tir loai, ngir nghia dé 1am

% Cac giai thuat nay s& dugc trinh bay cu thé ¢ chuong 2




Chuong 1: Téng quan

tang két qua chuong trinh. Sau khi chung ta c6 duoc két qua gan nhin tir loai
chinh xéc trén tiéng Anh ching toi s& thong qua mdi lién két tir gitra tiéng
Anh va tiéng Viét dé chon nhén tur loai cho tur tiéng Viét dé tao nén mot ngit

li¢u chinh xac ve tir loai cua tieng Viét.

1.4 B6 cuc

Luén van duoc chia lam 5 phﬁn.

Chuong 1: Téng quan. Trinh bay khai quéat vé dich may va khai quat
cong viéc can lam. Cac van d& gap phai trong bai toan gan nhin tir loai va
gidi han vén dé.

Chuong 2: Co so 1y thuyét. Trinh bay co s¢ 1y thuyét cua chuong
trinh. Chuong nay s& gidi thiéu mot sd hudng tiép can cho bai toan nay.
Dong thoi s& phan tich vu khuyét diém cta ching.

Chuong 3: M6 hinh. Pay chinh 1a trong tam cua luan van. Chuong
nay sé trinh bay vé mo hinh dwgc sir dung trong chuong trinh, bao gdm thuét
giai, cac khung ludt va céc cai tién cia mo hinh.

Chuong 4: Cai dit thuc tién. Trinh bay cac két qua thyc tién dat dugc
ctia chuong trinh. Pong thoi, danh gid, phan tich cac két qua dat dugc.

Chuong 5: Két luan. Chuong nay s& tom tit lai nhitng gi da lam duoc
trong va nhitng han ché ctia chuong trinh. Bén canh d6 s& dua ra huéng phat

trién cho chuong trinh.
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Chuong 2:Co s6 1y thuyét

Trong chuong nay, chung t6i s& trinh bay cac co s¢ 1y thuyét va cac

hudng tiép can trude day ctia md hinh gan nhan tir loai.

2.1 May hoc va xir ly ngon ngir ty nhién

Trong nhirng nam gin diy, xtr Iy ngdn ngit tu nhién da co mot su
chuyén bién dot ngdt tir viéc xay dung co so tri thuce vé ngdn nglt mot cach
thil cong sang tu dong hoa timg phan hodc toan phan bang cach sir dung cic
phuong phap hoc, thong ké trén cac tap ngir liéu 16n. Sy chuyén bién nay bét
ngudn tir cic nguyén nhan sau:

> Su xuat hién ngdy cang nhiéu cac tap ngit liéu hoc 16n cho may
tinh tir nhiéu ngudn va trén nhiéu ngdn ngit khac nhau, vi du
nhu Penn Tree Bank, Susanne, Brown, ...

> Su phat trién manh phan cimg may tinh, cho phép xur 1y véi
mot sd luong 16n théng tin va véi cac thudt toan co chi phi
(thoi gian, bo nho) cao.

> Su thanh cong budc dau ctia cac mo hinh thong ké trong viéc
giai quyét mot sé van dé ngon ngit nhu nhan dang tiéng noi,
gan nhan tu loai, phan tich ci phap, dich tu dong song ngit
Anh-Viét, lién két tir...

» Su xuét hién va phat trién cua mot sd luong 16n céac giai thuat
trong xu ly ngén ngir tu nhién, cung vdi su kho khan trong viée
xay dung co s tri thitc cho cac phuong phap trudc day, da lam
cho cac phuong phap trudc day khéng con phi hop vai yéu cau
hién nay nira.

Céc théng ké trong thoi gian gan ddy cho thiy xu hudéng phat trién
trong linh vuc xtr Iy ngén ngir tw nhién: vao nam 1990 chi c6 12,8% céc cong
trinh cong bd & hoi nghi hing nim cua t6 chirc ngdn ngit hoc may tinh
(Proceedings of Annnual Meeting of the Association for Computational

Linguistics) va 15,4% cong trinh dang trén tap chi Ngon ngir hoc may tinh
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(Computational Linguistics) lién quan dén hudng nghién ctru sir dung tap dir
lidu, cac con sd ndy vao ndm 1997 lan luot 13 63,5% va 47,7%.

V& sau, cac phuong phap théng ké ap dung cho viéc xir Iy ngdn ngi
tu nhién ngay cang phat trién. Cac phuong phap nay dic biét phu hop cho
viéc rat trich tri thirc tr vung va khtr nhép nhﬁng, bén canh do 1a cac nghién
ctru ung dung cho viéc suy dién ngit phap, phan tich tho, xtir Iy ngit nghia,
chuyén dbi ct phap...

Céc phuong phdp may hoc dugc ap dung trong linh vyc xtr Iy ngon
ngtt tu nhién dugc phan loai nhu sau:

> Hudng tiép can theo thong ké (stochastic approach).
> Hudng tiép can theo biéu trung (symbolic approach): hoc theo vi du

(instance — based learning), ciy quyét dinh (decision tree), logic quy

nap (inductive logic), phan tach tuyén tinh theo ngudng (threshold

linear separator)... Trong cac phuwong phap nay, dang chu y nhét ; 1a
phuong phap hoc dua trén cac luat chuyén ddi (TBL — Transformation

Based Learning). Phuong phap nay cho phép dua ra tdp cac khung

luat tong quat co thé giai quyét cac van dé nhap nhang twong tu nhau

(nhu trong bai toan gan nhan tr loai).

> Hudng tiép can theo biéu trung thay thé (sybsymbolic approach):
mang no-ron’ (neural network), thudt toan di tuyén (genetic
algorithm), ...

» Cac hudng khac: hoc khong giam sat (unsupervised approach) va

hudng céc tiép can két hop.

2.1.1 Hudng tiép cdn thong ké
Hudng tiép can thong ké dugc xem 1a mot hudng tiép can mé ta qua
trinh thé gidi thyc tao ra dit liéu quan sat dugc. Cac mo hinh trong hudng
tiép can thong ké thuong duogc thé hién dudi dang mot mang théng ké cac

moi quan h¢ phu thude gitta cac bién ngau nhién. Moi nlit cua mang c6 mot
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phan phdi, va tir nhitng phan phdi ndy chung ta ¢d ging tim ra cac phan phi
chung cta dit liéu quan sat. Cac hudng tiép can khac nhau cta phuong phap
nay xudt phat tir cach tao ra mang thdng ké va cach két hop cac phan phdi
ctia mdi nit.

C6 kha nhiéu mé hinh trong huéng tiép can nay dwoc dp dung trong
linh vuc xtr ly ngén ngit tw nhién. Vi du nhu mé hinh phan loai Bayes ngay
tho (Naive Bayes classifier), nguyén 1y hon loan cyc dai (Maximum Entropy
Principle), mo hinh Markov an (Hidden Markov model). Cac mé hinh nay
duge ap dung dé giai quyét nhidu bai toan trong xur 1y ngdn ngit-tu nhién
nhu : stra 16i chinh ta theo ngit canh, gan nhan tir loai, nhan dang ménh dé,
nhan dang tiéng noi ...

Hién nay trong bai todn gén nhan tir loai thi huéng tiép can thong ké
dugc xem 1a mot trong nhitng huong tiép can c6 két qua cao. Trong ludn vin

chung t6i ¢6 st dung mot trong cac hudng tiép can nay 1a Maximum Entropy

2.1.2 Hudng tiép cdn theo biéu trung
Tiép can theo biéu trung gdm mot sb hudng sau day
2.1.2.1 Cay quyét dinh:

Céc phuong phap dua trén cay quyét dinh duoc dp dung vao viéc hoc
giam sat cac mau la mot trong nhitng cach tiép can thong dung cua tri tué
nhan tao dé giai quyét cac bai toan vé phan 16p. Phuong phép cay quyét dinh
hoc dua trén viéc xép xi ham dich c6 gia tri roi rac ma trong d6 ham hoc
dugc biéu dién bang cay quyét dinh. Phuong phap nay hoc trén mot tap thuc
thé da duoc phén 16p tur trudc va Kkét qua nhan dugc 1a mot tdp cac cau hoi
dung dé phan loai cac thuc thé méi. N6 s& ¢d ging lua chon cac ciu hoi sao
cho sy phén loai cac thuc thé thanh céac tap con ma trong d6 cac tdp con
thudn nhat nhat. Qua trinh phan chia céac thuc thé lai tiép tuc trén cac tap con
chua thuan nhat cho dén khi tat ca cac tap con déu thuan nhat. Cac cay quyét

dinh dugc dung dé luu trix cac luat duoc rat ra trong qua trinh hoc dudi dang
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cac cau trac phan cip tuan tu, qua d6 phan hoach dit liéu mot cach dé quy.
Cay quyét dinh da duoc ap dung tir lau trong cac img dung trong cac linh vuc
nhu : théng ké, nhan dang dang mau, 1y thuyét quyét dinh va xu 1y tin hiéu
s6. Trong cac ung dung ndy, cdy quyét dinh duoc dung dé thao tac trén dir
liéu v6i muc dich mo ta phan loai va téng quat hoa.

Trong linh vuc xir Iy ngdn ngit ty nhién, Gmg dung cta cay quyét dinh
ciling rat dang chii y trong viée xir Iy nhap nhang trong cac bai toan gan nhan

tur loai, phan tich ¢t phéap, phén loai tai ligu ...

2.1.2.2 Danh sach quyét dinh

Danh sach quyét dinh bao gdm mét danh sach cac luat két hop co thir
tu, cac luat két hop nay s€ dugc ap dung vao dir li¢u bé‘mg cach kiém tra xem
trong danh sach cac ludt, luat phi hop dau tién s& duoe chon. phuong phap
nay phi hop cho cac linh vuc can tranh sy phan manh dir liéu.

Trong xur 1y ngdn ngu tu nhién, phuong phap nay duoc ap dung dé

giai quyét cac nhap nhing vé mit tir vyng

2.1.2.3 Phwong phap hoc huéng 15i dwa trén cac luit bién ddi trang thai
(TBL)

Phuong phap TBL dugc gidi thi€u boi Eric Brill, thuoc dai hoc
Pennsylvania, vao nam 1993. Hién nay phuong phap nay la mot trong nhiing
phuong phép dugc ap dung rong rai trong cac linh vyc cua xir Iy ngén ngir tu
nhién. Trong qua trinh huan luyén, phuong phap nay s& tién hanh tao ra cac
luat g vién dua trén cac mau luat cho trude, cac luat ung vién nay sé dugc
tinh diém duya trén s6 trudng hop luat chinh ngi lidu tir sai thanh ding va tir
dung thanh sai. Céc luét c6 diém cao s& duoc giit lai cho viéc gan nhan. Day
1a mot trong nhitg phuong phap rat truc quan va linh dong. Chung ta c6 thé

can thiép vao qua trinh hoc ctia thuat toan bang cach quan Iy mau luét.
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2.1.3 Huéng tiép cdn thay thé biéu trung

2.1.3.1 Mang Neural

Mang Neural 1a mot trong nhitng phuwong phap phd bién trong linh
vuc may hoc. Mang Neural hoc dya trén ) béng cach xac dinh mot ham sao
cho cang khép vé6i dudng cong di qua cic diém khong gian gian ciia cac mau
huin luyén cang tét. Cac yéu té ngir canh anh hudng dén quyét dinh nao d6
duogc biéu dién bang cac gia tri dd dwoc lugng hoa, nhan vdi trong sé va gan
cho céc nut cua tang nhap. Chinh viéc lugng hoa cac cac yéu té ngir canh da
lam cho phuong phap nay khong con truc quan vé mit ngon ngir hoc. Ngoai
ra, khong phai yéu t6 ngon ngir nao ciing cé thé lugng hoa d& dang, diéu nay
lam cho phuong phap mang Nueral khong thé 4p dung trong hau hét cac bai
toan trong xur Iy ngon ngt tu nhién. Ngoai ra, phuong phap mang Neural c6
d6 rong ngir canh chinh 1a sb nut cua tang nhap nén phuong phap nay khong
6 tinh linh dong trong truong hop ngilr canh thay d6i. Trong xur Iy ngdn ngir
ty nhién mang Neural dugc ap dung trong cic bai toan nhin dang ky tu (
OCR ), gan nhin tir loai, nhan dang va téng hop tiéng néi. Cac mé hinh xur ly
co ban st dyng cac mang Neural feed-forward da ting duoc huén luyén
bang giai thuat lan truyén nguoc, bén canh d6 ciing xuat hién kiéu mang hdi

quy va két hop cac mang Neural don 1¢é.

2.1.3.2 Thuit toan di truyén ( Genetic Algorithm : GA)

Giai thuat di truyén da duoc dung dé rat ra loai tir va cdu tric ¢t phap
tir nguon thong tin duy nhat 13 tap dir liéu khong dwoc chu thich va khong sir
dung thém tri thirc ndo. Hudng tiép can nay ciing duoc két hop véi phuong
phéap hoc khong giam sat cho bai toan phan vung.

Bai toan gan nhén tir loai 1a mot trong nhing bai toan xuét hién twong

doi som trong linh vuc xtr Iy ngdn nglr tw nhién,va no6 cling 1a mdt bai toan

14



Chuong 2:Co s6 1y thuyét

lam tién dé cho cac bai toan khac ( ching han nhu bai toan phan tich ¢ phép,
chuyén dbi ciy ct phép, xur Iy ngit nghia ... ). Két qua cta né s& anh huong
t6i cac giai doan sau. Chang han nhu trong bai toan phan tich ca phap : néu
nhu két qua viéc gan nhén tir loai sai thi s& dan tdi viée chon ciy ¢l phap va
cAu tric cay sai. Mgt cAu tric cau c6 thé bi thay ddi néu nhu tir loai cia mot
tir ndo do trong cau bj thay d6i. Trong bai toan xir Iy ngit nghia, mot trong
nhitng yéu t6 quan trong nhat d6 1a tir loai. Mot tir ¢ tir loai sai thi dan dén
vi€c chon nghia cho tir s€ sai. Vi du trong cau “I can can a can” ca 3 tur “can”
trong cau déu c6 y nghia khac nhau. Tir “can” dau tién 1a trg dong tir no co
nghia 1a “c6 thé”, tir “can” thir 2 1a dong tir chinh cta céu n6 ¢6 y nghia la

A2

“dong” ( hay “dong hop” ) con tir “can” cudi cling 14 mot danh tir ¢6 nghia la
“cai hop”. Néu nhu mot trong 3 tr “can” nay bi gan sai nhan tu loai thi viéc
chon nghia cho cdu trén chic chin sai.

Vi bai toan gén nhan tir loai 14 mot trong nhiing bai toan quan trong
lam tién dé cho céc bai toan khac trong xirly ngon ngit tw nhién nén bai toan
nay da dugc rat nhidu ngudi quan tdm. Cho dén hién nay da co nhiéu giai
thuat cho két qua c6 do chinh xac kha cao, ching t6i xin gidi thi¢u mot )

phuong phéap cho két qua kha cao trong van dé nay.

2.2 Mot so giai thuat ap dung cho bai toan gan nhan twr
loai
2.2.1 Gidi thudt hoc chuyén déi dua trén ludt cdi bién (TBL)

Gidi thuat TBL (Transformation-Based Learning)la mot giai thut hoc
giam sat dugc Eric Brill dua ra trong luat vin tién si ctia ong nam 1993. Giai
thuat TBL dugc ap dung rdng rai trong xtir Iy ngoén ngt ty nhién va dugc
danh gia 1a mot trong nhitng giai thuat cho két qua kha quan nhét dbi voi cac
bai toan xur ly ngon ngir ty nhién nhu : cdc bai toan tach tu, tach cau, gan

nhan tir loai, phan tich ct phap khtr nhap nhé‘mg nglr nghia. ..
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Trong cac bai toan trén, két qua nhan dugc khi sir dung giai thuat TBL
1a kha cao, c6 thé so sanh voi nhiéu giai thuat tién tién khac. So di giai thuat
TBL c6 dugc nhimg két qua cao nhu vay 1a do né c¢6 duge nhing vu diém
ma nhiéu giai thuat khac khong co, d6 1a tinh truc quan, dé& hiéu, dé kiém
soat. Chung ta ¢6 thé quan sat, theo ddi va can thiép vao qua trinh hoc ciing
nhu qué trinh thyc thi cta giai thuat. Mot dac diém ndi bat khac cua giai
thuat TBL 14 tinh ké thira, giai thuat khi ning phat trién 1én tir két qua trung

gian, két qua dau ra cua mot giai thuat khac.
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2.2.1.1 So @6 ciia giai thuat TBL

Ngit liéu thd

(Ngir liéu chua
duoc gan nhan_

y

Gan nhén co so
(baseline)

Ngir li¢u da duge Ngit liéu chinh
gan nhaJ xac(Golden Corpus)

A

Tép luat

Hinh 2-1: So' dd hoat dng ciia giai thuat TBL.

2.2.1.2 Mo ta hoat dong cua giai thuat
< Qua trinh huén luyén

Qua trinh hoc cua gidi thuat duogc bit dau v6i mot ngtr li¢u tho
(ngit liéu chua duoc gan nhin). Sau d6, ngir lidu nay duoc tién hanh gan
nhan co sd, hay con goi 1a gan nhan ban dau(initial state). Viéc gan nhan
co s& chi 1a gan cho ngit liéu mot gia tri ban dau. Viéc gan nhén co sd ¢6
thé khong chinh xéc, chang han gan nhin tir loai cho cac tir trong cau 1a

danh ttr, hodc ciing co rat chinh xac, chung ta c¢6 thé chon két qua cua mdt
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giai thudt ndo d6 1am nhin co s6. Nhin nay c6 thé chinh xac hoic khong
chinh xac. Sau khi dir li€u da nhan trang thai khéi tao, dir li¢u nay dugc
so sanh voi cac trang thai ding cua ching (ngit li€u vang). Qua viéc so
sanh nay, cac 18i cta dit liéu hién hanh duoc xac dinh. Thong qua cac 15i
nay chung xac dinh dugc cac luat chuyén ddi nham bién d6i ngtr lidu tur
trang thai ngdy tho (trong qua qua trinh khdéi tao) hay trang thai hién hanh
(dd c6 ap dung qua ludt chuyén d6i) thanh dang giéng hon so véi cac
trang thai diing. Mot tap hop cac khung luat luc nay duge sir dung dé tao
ra cac luat ing vién. Cac khung luat dugc xac dinh trudc nhu quy tic xic
dinh trang thai "ngay tho" & giai doan khoi tao. Moi khung luat chira cac

bién dic€u kién chua xac dinh gia tri. Vi du mau luat sau:

"Néu nhan ding trudc X 1a Z thi d6i nhan X thanh Y". X, Y, va Z 1a
cac bién. V&i mdi bo gia tri cua X, Y, Z ta dugc mdt luat phat sinh tr
mau luat nay. Trong khung ludt trén X va Y 1a cac bién, n6 co thé nhan

bt ki mot gia tri nao trong by nhan ma chiing ta dé ra.

Thuat toén sinh ra cac luat Gng vién bang cach thay cac gia tri c6 thé
vao cho céac bién trong khung luat. Luét ing vién sau khi duoc tao ra nd
s& duoc ap dung vao trong ngir liéu dang duoc gan nhan hién hanh dé tao
ra ngit liéu dugc gan nhan khi ap dung luat ing vién nay. Ngit liéu duogc
gan nhan theo ludt g vién vira tao ra s& duoc so sanh dbi chiéu véi ngit
li¢u dting (‘hay ngtr li¢u vang ). Khi so sanh véi ngir li¢u chinh xac chiing
ta s& biét duoc luat ung vién vira tao ra chinh ngtr liu tir ding thanh sai
bao nhiéu truong hop va tur sai thanh ding bao nhiéu truong hop. Tu do
ta tinh ra duoc diém cho luat ung vién nay. Piém cua luat Gmg vién nay
chinh 13 hiéu sb giira s truong hop luat chinh ngi liéu tir sai thanh dung
va s truong hop ludt chinh ngit liéu tir ding thanh sai. Sau khi tit ca cac
luat ing vién dugc tao ra chung ta sé€ biét duoc luat ung vién nao co diém
cao nhat, ludt ing vién c6 diém cao nhit s& duogc giir lai cho cac lan gan

nhan sau n€u nhu luat nay thod man di€u kién né c6 di€ém 1é6n hon mot
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mirc ngudng ma chung ta cho trude. Luat nay s& duoc ap dung dé chuyén
ngir li¢u ¢ trang thai thtr k sang trang thai mdi trang thai tha k+1. Ngir
li¢u & trang thai moi nay lai 1an luot thir trén cac luat ung vién dé chon ra

luat t6i wu méi. Qua trinh nay sé duoc lap di 1ap lai cho dén khi khong

con c¢o luat toi uu nao c6 diém 16n hon muc ngudng.

Ngit liu
TI-1
S6 16i:250

N‘gﬁ' liéu ban
d@u
S6 16i: 500

Ngit liéu
T2-1
S6 16i: 435

Ngir liéu
T3-1
S6 16i: 350

Ngit liéu
T1-2
S6 16i: 220

Ngir liéu
T1-2
S6 16i: 60

Ngit liéu
T1-2
S6 16i: 150

Hinh 2-2: So'dd qua trinh huin luyén cia giai thuit TBL.

Két thic giai doan huén luyén chiing ta s€ thu dugc mot danh sach céc
luat t6i wu. Céc luat tbi uu nay s€ dugc st dung vao qué trinh thyc thi cua
giai thudt theo thu ty céc luat co diém cao duogc ap dung trudc cac luat ‘[hép
duoc ap dung sau.

% Qua trinh thuc thi

Ciing twong tu nhu qua trinh huan luyén, dir liéu mudn gan nhin phai
dugc gan nhin co sd. Qua trinh gan nhan co s¢ nay gidng nhu qua trinh gan
nhan co s& cua qua trinh hoc. Nhin co s ndy c6 thé 1a nhin ngay tho ciing
¢6 thé 13 nhén chinh x4c hay dau ra cia mot mé hinh gan nhin khac.

Chiing ta lan luot ap dung cac luat t8i wu ma chung ta nhan dugc
trong qua trinh hoc vao ngir liéu. cac luat co s6 diém cao trong qua trinh

huén luyén s& dugc ap dung trude cac ludt c6 diém thap duoc ap dung sau.
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Sau qua trinh ap dung tit ca cac luat chiing ta s& nhan duoc mot két qua voi

nhan chinh xac cho tung tur.

2.2.1.3 Trinh bay giai thuat

Trong bai toan gan nhén tir loai chiing ta c6 mot sé quy wdc sau:
T : tap hop cac nhan tir loai vi du 7= {PRP,VB,NN,... }
u > vi tu dugc dinh nghia trén khong gian C+, C+ thuong 1a mot day cac
trang thai, vi du (word -1,PRP) A (word 1,NN) hay diy ciac mau nhu :
(word_-1=a) v (word_-1=the). Cac vi tir 1a cac thé hién cta khung luat

Mot luat 1 duge dinh nghia nhu mét cap (u , t) gém motvi tr p va
mot nhan tr loai t. Luét 1 s& duoc biéu dién dudi dang la p => t nghia la luat
1 s& dugc &p dung trén mau x néu vi tir vi tr p thod man, khi do mau x s&
dugc gan nhan moi t.

Cho moét trang thai c=(x,t) va luat 1=(u,t’), thi trang thai két qua cta

vi€c ap dung luat | trén trang thai ¢ dugc dinh nghia :

; c Néu u(c) = Sai
(€)= (x,t") Néu u(¢) = Pung

D : tip cic mau huan luyén da dugc gan nhan ding.
Diém dugc tinh cho mdi ludt 1 chinh 1 hiéu sb khac biét giita két qua

thuc hién cia luat'l so voi tinh trang ban dau theo cong thuc :

Diem(/) = Y diem(I(c)) —)_diem(c)

ceD ceD
trong do :

1 Néu t = True (%)

diem ((x,1)) = {o Néu t # True(x)
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% Giai thuat TBL nguyén thuy dwgc trinh bay nhuw sau :

Budc 1 :khdi tao mdi mau x trong tap huén luyén véi mot nhan thich
hop nhét. Chang han véi tir I thi x4c xuat xuit hién cao nhét 1a PRP, ta goi
ngit li¢u & budc nay la Dy .

Bude 2 : Xem xét tat ca cac luat chuyén ddi 1 tac dong trén dir li¢u Dy
0 luot thir k va chon luét nao cé diem(r) cao nhét va ap dung luat 1 nay trén
dit liéu Dy dé nhan duoc dit liéu méi Dyy. ta cd Dy = I(Dy) = {I(c)|ceDy}
néu khong con mot ludt nao thoa diem(l) > B thi giai thuat dimg. B 1a mirc
ngudng ma chung ta chon trudc. Vi mdi bai toan chung ta ¢6 thé chon mtrc
ngudng B khac nhau. Mtrc ngudng p duoc chon dya trén yéu cau thuc té bai
toan.

k=k+1;

Budce 3 : 1ap lai tr budce 2.

Kha ning ding (hoi tu) cua giai thuat: goi Erry 1a sb 15i so voi ngir
li¢u chinh xé&c ctua ngit li¢u hién hanh sau khi ap dung luat 1, ta c6 Erryyy =
Erry - Diem(l) , do Diem(l) > 0, nén Erryy < Errg véi moi k va Erre € N nén
thuat toan s€ dirng sau mot s6 buge hitu han

Chi phi cua thudt toan : O(n*t*c) trong do6 n Ia kich thudc cua tap
hudn luyén ( sé luot tir ); t 13 kich thu6c cua tip ludt chuyén dbi kha di ( sb
luat tng vién ); c: la kich thudc cua nglr li¢u thod man diéu kién ap dung

luat.

2.2.1.4 Két luan:
Mo hinh nay 13 mét phuong phap twong ddi uyén chuyén trong cac
phuong phap gan nhan tir loai. Ta c6 thé thém bot thay ddi cac dic trung clia
n6. Tuy nhién han ché 16n ctia mé hinh 13 doi hoi mot bo dir liéu tuwong dbi

16n thi két qua s& kha quan hon.
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2.2.2 M6 hinh mang neural.

2.2.2.1 Giéi thiéu:

Pbi voi tir, hién twong nhap nhang vé tir loai rat hay xay ra. Nhu trong
tiéng Anh tir “store” vira c6 thé vira 1a danh tir vira la dong tir. Thong thuong
cac su nhap nhang nay duoc giai quyét bang cach dua vao ngit canh cua tir.
Vi du nhu cau sau:

Today, hard drive can store a large information.

Trong cau trén, tr “store” chi c6 mot tur loai 1a dong tur nguyén thé.

Gan nhén tir loai 1a mdt hé théng tu dong gan nhan cho cac tur sur dung
cac thong tin co trong ngit canh. Ung dung chu yéu ciia gan nhin ton tai
trong nhiéu lanh vuc nhu nhan dang tiéng noi, tong hop tiéng noi, dich may
va su phuc hoi thong tin.

C6 kha nhiéu huéng dé tiép can voi van.dé gan nhan tir loai nhu théng
ké, dung luat, may hoc. Trong phan nay, ta s& tim hiéu vé mot hé théng gan
nhan st dung “mang neural nhan tao”. Pay 1a mot mé hinh kha thong dung
trong linh vic nhan dang tiéng noi. Bén canh do, né con c6 thé ap dung trong
linh vu nhan dang vin ban. Va gan diy 1a gan nhan tir loai, ciing duoc ap

dung twong d6i thanh cong.

2.2.2.2 Mang neural:

Mang neural nhan tao bao gém mot sb lugng 16n cac don vi xu ly
don gian. Cac don vi nay duoc ndi lién truc tiép voi nhau bang cac lién két
trong s6. Lién quan dén mdi don vi 1a cac gia tri hoat hoa. Thong qua cac
méi lién két, cac gia tri nay s& dyoc lan truyén dén cac don vi khac.

Mang gdm ba 16p: 16p nhap(input), 16p an, va 16p xuit(output). Mbi
nat trong 16p nhap nhan gia tri cia mot bién doc 1ap va chuyén vao mang.
Dir lidu tir tat ca cac nat trong 16p nhap duoc tich hop - ta goi tong trong hoa-

va chuyén két qua cho cac nut trong 16p an. Goi la “an”, vi cac nut trong 16p
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nay chi lién lac vdi cac nut trong cac 16p nhdp va xuat; Tuong tu cac nut
trong 16p xuadt cling nhan céc tin hi¢u tong trong hoa tir cac nut an. Moi nut

trong 16p xuat trong tmg mot bién phu thudc.

Lé6p nhap Lép an L6p xuét
Hinh 2-3:Mang lan truyén 2 16p

Trong qua trinh xu 1y mang, sy hoat dong dugc lan truyén tr
cac don vi nhap thong qua cac don vi xuét téi cac don vi 16p xuét. O mdi vi
tri j, trong sb nhap a;wj dugc cong vao va tham s6 vé do léch ¢ duoc cong

vao:

net, = Zaiwl.j + (9_].
i
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Két qua ctia mang nut nhap net; sau d6 duogc thong qua mot ham gidi
phau (ta thuong str dung ham logic) dé han ché khoang gia tri cta a;j trong

khoang [0,1]

1
aai’:
1+ e

— net j

Mang hoc bang cach thich nghi trong s6 ciia cac lién két ctia cac don
vi, cho dén khi két xuét diing dugc tao ra. Mot phuong phap mé rong duoe
su dung 1a lan truyén ngugc ma no sé giam do doc trén bé mat. Trong

sO cap nhat wj;

a,(l-a,)t, —a,) néujlamotdon vixut

0. = , :
y Clpj(l—apj)z5pkwjk néu j 1a mot don vi an
k

O day, t, 1a mot dich nhiam cua vector xudt ma mang phai hoc.

Huén luyén mang véi su lan truyén nguoc, cac ludt s€ bao dam mot
cuc tiéu dia phuong cta bé mat 18i s& dugc tim thdy, mic du diéu nay khong
can thiét cho cae bién cuc bo.

Pé ting téc d6 huin luyén, mot thut ngir vé xung luong duoc gidi

thi¢u trong cong thirc cap nhat.

Aw}j t+)= mpiapj + OAWij )
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2.2.2.3 Giai thuit gan nhan tir loai dua trén mang neural

Mang gan nhin bao gdbm mot mang “multilayer perceptron

networks ” (MLP-nets works)([5]) va céc tir vung. (Hinh 2-2)

n
...
EENR

]
TPV

CXCIOICICIOND
@edl) @) ©) E )
&0 60 EOHE-G

Hinh 2-4: Ciu tric ciia md hinh gin nhéin

Trong 16p xudt ctia mang MLP, mdi don vi twong tmg véi mot nhin
trong tdp nhan. Mang s& hoc trong sudt qua trinh huan luyén dé lam kich
hoat cac don vi xuit ma biéu dién cho cic nhan dung va ngimg kich hoat d6i
v6i tat ca cac don vi xuét khac. Tur day, trong mang huén luyén, cac don vi
xuét c6 do hoat dong cao nhét s& duoc chi ra, ma nhin nén dugc gan vao tur

ma dang duogc xur ly.
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Pau vao ctia mang s& bao gdm tit ca cc thong tin ma hé thng co vé
tur loai cua tur hién tai, p tur trude va f tu sau. Dé chinh x4c hon, vi mdi nhan
tir loai pos; va mdi p+f+1 tir trong ngit canh, cé cac don vi nhap ma su hoat
dong in;; dai dién cho xac suit cta tir word; c6 nhin 1a pos; .

Déi v6i mdi tir dang dwoc gan nhédn va cac tir theo sau, xac suat tir loai
tr vung P(pos;|word;) 1a tat ca chung ta biét vé tir loai. Xéac suat nay khong
gdy ra anh hudng ngit canh nao. Vi vdy, chung ta s& nhan dau vao sau tuong
trung cho cac nhan hién tai ctia tir va cac tur theo sau:

in;; = P(pos;| word)) néui>0.

Pbi v6i cac tir phia trude, co nhidu thong tin ¢6 sin, boivi chiing da
dugc gan nhan tr loai. Cac gia tri hoat dong cua don vi xuat tai mot thoi
diém xu ly dugc stir dung thay vi xéac suét tir loai cta tir vung:

in; = outi(t+i) néui<o

Chép tat ca cac gia tri xut ciia mang vao gia tri mang s& mo dau cho
su quay lai mang. Diéu nay 1am phtic tap qué trinh huin luyén, boi vi dau ra
ctia mang khong chinh xac va khi qua trinh huin luyén bét ddu va n6 khong
thé quay tro lai truc tiép, khi huin luyén bt ddu. Thay vi trong sb trung binh
cua két sudt that sy va dich két xuat duogc st dung. Khi bat dau huan luyén,
trong sd cua dich s& cao. N6 s& giam xudng 0 trong sudt qia trinh huin
luyén.

Mang dugc huén luyén trén mét tap dir liéu da dugc gan nhan. Pich
kich hoat 1a 0 cho tit ca cac don vi xuét, ngoai trir don vi ma tuong ung voi
nhan dang, nén dugc gan béng 1.

Kién tric mang c6 va khong c6 16p 4n da dugc huin luyén va kiém
tra. Nhin chung, mang MLP véi 16p 4n manh hon cac mang khac, nhung no
cling can dugc hudn luyén nhiéu va co rui ro khé cao.

Trong ca hai loai mang, gan nhan tur loai cho mdt tur dugc thuc hién
bé'mg cach chép xac suét nhan cta tir hién tai va 1an can cta nd vao cac don

vi nhap, lan truyén su kich hoat thong qua mang téi cac don vi xuat va xac
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dinh don vi xuat ma c6 do hoat dong cao nhét. Nhén twong rng don vi nay sé

dugc gan vao tur hién tai.

2.2.2.4 T dién:

Tir dién chira cic xac sudt nhan uu tién cia mdi tir . N6 gom 3 phan:
mot tir dién dfiy du, mot tir dién tiép dau nglr, va mot myc mac dinh. Trong
qué trinh tra tir dién trong mang gan nhan, tir dién day du s& dugc tim trude.
Néu tir dugc tim thdy & day, xac sudt nhan twong (mg s& duoc tra vé. Ngugc
lai, cac ky tu hoa cua tir s& dugc chuyén sang chir thudng va qua trinh tim
kiém trong tir dién day du s& duoc tiép tuc. Néu lai that bai, tir dién tiép dau
ngir s& duoc tim kiém tiép theo. Néu khong c6 bude ndo thanh cong, thi muc
tr mdc dinh s& duge tra vé.

Tu dién déy du duogc tao tu tap dir licu huén luyén da dugc gén nhan
(khoang 2 triéu tur trong Penn Treebank Corpus). Dau tién, sd 1an xuit hién
ctia mdi tir/nhin s& duge dém. Sau do, cac nhan ddi v6i mdi tir s& duge ude
luong x4c suit.

Phan thtr hai cua tir dién, tir dién tiép dau ngii , tao nén mot cay.

ies
ons

ous

sed
old

ble

lle

nce
ive
ing
ion
507
ton

man
ity

Hinh 2-5: Cay tir dién trong mé hinh mang.
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M&i ndt cua cay( ngoai trir cac nit gdc) cé nhén 1a cac ky tu. Tai cac
ndt 14, xac suat dugc gan vao. Trong qué trinh tim kiém, ciy tim kiém s&
duge tim tir ndt gbe. Cay tiép dau ngit duoc xdy dung trén dir liéu huin
luyén. Pau tién, cay tiép dau ngir duoc xay dung tir cac tiép dau ngir co chidu
dai 5 ky tug véi céc tur co tr loai mé. Sau do, d6 thuong xuyén dugce dém cho
tit ca cac tiép dau ngit va luu giit tit ca cac ndt twong tng.

Cac muc tor mac dinh duoc tao béng cach loai bo cac nhan thuong gap

cua tat ca cac cua cay ti€p dau ngir da dugc chit.

2.2.3 M6 hinh Maximum Entropy (ME):

2.2.3.1 Giéi thi¢u:
M6 hinh ME([7]) duoc dinh nghia thong qua tap hop HxT trong d6 H

1a tap cac tir c6 thé va nhén trong ngit canh va T 1a tdp hop cac nhan cho
phép. M6 hinh xac sudt 1a mot “history” h két hop véi nhan t duoc dinh

nghia nhu sau:

k
Ji(h.t)
pihty=mu] o™
Jj=1

Trong d6 7 la hang sb tiéu chudn, (u Qo O, ») 1 céc thong s6 18
rang cua mo hinh va (f;,..f,) 1a cac dac trung trong do fj(h,t) €(0,1) chu y mdi
thong $6 a; twong g voi cac nhan ti va mot day céac tu( ty,..ty) thudc dir
lidu huén luyén, thi hi 14 mot history c6 sin dbi véi cac nhén t; trudc. Thong
sb (#6505 ¢, ») duge chon sau do dé cuc dai hoa lan can cua dir liéu huin
luyén P:

n n &
L(p) =[] pth.t) =] ur [ a]""
i=1

i=1 j=1

O day, entropy ctia phan phéi p dugc dinh nghia nhu sau:

28



Chuong 2:Co s6 1y thuyét

H(p)=— ) p(h,t)log p(h,1)

heH teT

Va cac rang budc dugc dinh nghia:

Ef =Ef,
Trong do6 cac dac trung ky vong ciia mo hinh la:
Ef, = X, p(h.0)f;(h,1)
heH teT

Céc ddc trung giam sat la:

Ef,= Y ptho)f,(h,t)

heH ,teT

Trong d6 P (h;, t) biéu hién cac xac suat quan sat cua (hyt;) trong ngi
liéu hudn luyén. Nhu vy sy rang budc ddi véi mo hinh 1a phai két hop cac
rang budc ky vong va rang budc giam sat trong dit liéu huan luyén . Trong
thuc té h rat 16n va Ef; khong thé tinh toan truc tiép do d6 xap xi sau day

duogc st dung:

Bf, =3 p o, 1)1, (Bt

Trong d6 2 (h;, t;) 12 x4c suat gidm sat cua history h trong tip huén

luyén.

2.2.3.2 Cac dac trung cua gan nhan tir loai:
Xac suit két hop cua history h va nhan t dugc xac dinh bai cac thong

s6 dac trung luu dong, nhu 1a nhitng 21 sao cho fi(h,t) = 1. Mot dac trung co
boi (h,t), co thé tac dong vao bt ¢t tir ndo hodc nhin nao cua history h, va

phai dugc ma hod thanh thong tin ma c6 thé gitp du doan t, nhu 1a van cua
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tur hién tai, xac dinh hai nhan phia trudc. Cac tir va nhan trong mot ngtr canh
cu thé c6 sén dbi véi mot dic trung dugc cho bdi dinh nghia sau cua history
hi :

h, = {W1 , W

i+l

WipasWiss Wit 0, }
Vi du nhu:

1 Néu suffix(w;)="ing” & t; =VBG

fj(hiﬂti):{

0 Néu thudc trudong hop khac

Néu nhu dic trung trén ton tai trong tdp dac trung ctia mo hinh, cac
thong sb tuong tmg cia mo hinh s& dong gdp cho xéac suat két hop p(h,,t;) khi
w; két thic v6i “ING” va khi nhan t; =VBG. Nho vay tham sd @i ciia mo
hinh anh huong déi véi cac ngir canh doan trude chic chan, trong truong hop
tiép vi ngit “ING”, d6i v6i giam sat ciia mot nhan chic chan, trong trudng
hop nay la VBG.

Mo hinh s& phat sinh khong gian dic trung bang cach kiém tra mdi
cap (hyt) trong dit liéu hudn luyén véi cac dic trung miu cho boi bang 1.
V6i h; nhu 1a history hién tai, mot dac trung ludn yéu cAu céc cau tra 101
Yes/No, va thém vao d6 1a cic rang budc chéc chin giira cac nhin chic chan.
Vi du vé cac bién XY, va T trong bang 1 chira mot s6 diéu trong dir li¢u

huan luyén.
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Diéu kién Cac dic trung

w; khong hiém w=X &t;=T

w; hiem X la tiep dau ngir cua w; , [X|<4 &t =
T
X 1a tiép vi ngir cha w;, |X|<4 &t =
T

w; chirasd & t;=T

w; chira chita viéthoa & =T
tio =X &ti =T

tiq ti‘=XY &ti =T

Wi_l =X &ti =T

Wi = X &ti =T

Wi+ = X &ti =T

Wit = X &ti =T

Vw;

Béang 1: Céc déc trung cuia history h; hién tai.

Su phat sinh cac dic trung cho viéc gan nhan dbi vai cac tir chua biét
dua trén 1y thuyét vé su phan biét ma cac tir hiém trong dit liéu hudn luyén
tuong tu ddi véi cac tir chua biét trong dit liéu kiém tra. Dic trung vé céc tir
hiém trong bang 1, s& dugc ap dung cho ca hai truong hop tir hiém va tir
khong biét trong dir liéu kiém tra.

Vi dy nhu, bang hai chia mot doan trich trong dir li¢u huén luyén
trong khi bang 3 chtra cac dic trung phat sinh trong khi kiém tra (h3,t3),
trong do tur hién tai la “about”, va bang 4 chura cac dac trung phat sinh trong
khi kiém tra (h4,t4), trong d6, tir hién tai 1a “well-heeled”, chi xuat hiént
trong dir li¢u huan luyén 3 14n nén duoc xem 1a tir hiém.

Céach xir 1y d6i véi cac ddc trung xuat hién rat hiém trong dir liéu huin
luyén thwong rat kho du doan, vi xac sudt ciia n6 rat kho tin cay. Do d6, mo
hinh c6 st dung mdt heristic ma bat ky déc trung nao xuat hién it hon mudi
lan trong dit liéu hudn luyén thi khong dang tin cdy va bo qua cac dic trung

ma sb lugng it hon 10.
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Word | The story about well-heeled communities and developers.
Tag | DT NNS IN 1 NNS CC NNS
Pos 1 2 3 4 5 6 7

Bing 2: Dir liéu mau.

w; = about &t=IN
Wi.; = story &t=IN
Wi, = the &t=IN

wi, = well-heeled &t=IN
Wi, = communities &t=IN
ti.p = NNS &t=IN
tiotiy =DTNNS  &t=IN
Bang 3: Céc ddc trung rut ra tur h; tir bang 2

Wi.; = story &t=JJ

wi, = the &t=lJ

wi, = well-heeled &t=J]

Wi, = communities &t=JJ

ti.p = NNS &t=JJ

tiotiy =DTNNS  &t=]J

prefix(w;) =w &t;=JJ
prefix(w;) = we &ti=JJ
prefix(w;) = wel &t;=JJ
prefix(w;) =well  &t;=]J
sufix(w;) =d &t;=JJ
sufix(w;) = ed &t;i=JJ
sufix(w;) = led &t;i=JJ
sufix(w;) = eled &t;=1J

Bang 4: Cac dac trung phat sinh boi hy rat boi bang 2.
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2.2.3.3 M hinh kiém tra:
M5 hinh kiém tra yéu cdu mot thuat toan tim kiém dé liét ké danh

sach cac nhan ung cur vién cho mdt cau va day nhan c6 xac sudt cao nhat
duoc chon lam cau tra 161.

Thuét todn tim kiém

Thuét toan tim kiém chu yéu dua trén thuat toan “tim kiém theo tia”
su dung xac suét nhan co6 diéu kién.
p(h,t)
'
2 oep PURLE)

Véi cau M%) cac nhan tmg vién 1a oot S thi xac sudt

P(t/h) =

diéu kién la:
n
et weow) =] [pe.h)
i=l

Thém vao d6, thudt toan tim kiém con tra ctu tir dién nhin, ma dbi
voi mdi tir, danh sach cac nhan sé Xuét hién trong dir li€u huén luyén. Néu tur
dién nhin c6 anh hudng, thi thuat toan tim kiém, d6i véi mdi tir chi phat sinh
céc nhin c6 trong muc tir ciia tir dién, trong khi ddi véi cac tir khong biét thi
phat sinh tat ca cdc nhan cé trong tap nhan. Néu khong co tir dién nhan thi

thuat toan s& phat sinh tat ca cac nhén co trong tap nhan.

Gia st W= {Wl""W"} la mot cau va xem s; la xac suét cao nhat thir jva
bao gém ca tur'w; . Thuat toan dugc mo ta nhu sau:

Phat sinh nhan cho w; , tim gidi han N, thiét lap gia tri cho s;

I<j<N.

Khai tao 1=2

Khéi tao j=1

Phét sinh nhan cho w; , v6i s.); 1a nhan ngir canh phia trude. Va thém
Va0 (i) tao ra day moi.

j=j+1, 1ap lai b néu j<N
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Tim N diy x4c xuét cao nhit dugc phat sinh bai vong 1ap trén, va dat
sij 1 <j <N tuong Ung.

i=i+1,laplaianéu i <N

Tra vé x4c suit cao nhit ctia day. S,.;.

2.2.4 M6 hinh TBL nhanh (FnTBL)

2.2.4.1 Gidi thi¢u giai thuat FnTBL:
Bén canh nhitng vu diém cua giai thuat TBL di dugc trinh bay & trén thi

TBL mit phai mot s6 khuyét diém d6 1a két qua hoc phu thudc nhiéu vao két
qua gan nhan co s& (sd luat ting theo sé 11 phat sinh trong qua trinh gan
nhan co s&), ngli 1i€u hoc phai 16n, dac biét 1a thoi gian hoe cua giai thuat
TBL 1a kha lon. Dé khic phuc khuyét diém nay, c6 nhiéu giai thuat cai tién
cua giai thuat TBL di duoc dua ra nhu : LazyTBL([4]) , TBL xéc suit, TBL
da chiéu dic biét cai tién déang ké nhét 1a giai thuat Fast TBL (FnTBL).

Giai thuat FnTBL 1a giai thuat cai tién ctia giai thuat TBL vé mat toc do.
Giai thuat FnTBL c6 thoi gian hoc ngan hon rat nhiéu so véi thdi gian hoc
ciia TBL, thoi gian hoc bang giai thudt FnTBL giam so véi thoi gian hoc
bang giai thuat TBL tir 10 dén 130 lan, trong khi két qua khong bi dnh
huong. Giai thuat FnTBL dugc Radu Florian va Grace Ngai dua ra vao nam
2001. Giai thuat FnTBL d3 khat phuc tri¢t dé khuyét diém cta TBL vé thoi
gian huin luyén (nhit la hudn luyén trén ngit liéu 16n). nguyén nhan chinh
1am cho thoi gian hudn luyén cua giai thuat TBL c6 thoi gian huén luyén qua
lau 1a do qua mdi bude 1ap trong qua trinh hoc, giai thuat TBL tién hanh thir
tat cua céc luat tmg vién. Vi moi lut ing vién tac dong 1én ngir lidu huén
luyén, giai thuat TBL tién hanh tinh diém cho ludt Gng vién nay bang cach
duyét qua toan bd ngir liéu huén luyén dé tim ra cac thay di trén ngir liéu,
diém cua luat 1a hiéu s6 cia sé thay doi sai thanh ding va s6 thay d6i dung
thanh sai. Vi s luat ung vién lon va ngit li€u lon, viéc duyét qua toan bo dir
lidu khi tinh diém cho cac luat Gmg vién di lam giai thuat TBL c6 thoi gian

hoc 16n. dé khat phuc khuyét diém vé thoi gian hoc ciia TBL, truéc FnTBL
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d3 c6 mot sb giai thuat duoc dé nghi nhu : TBL thdng ké cia Ramshaw va
Marcus, ICA cua Hepple, Lazy TBL cta Samuel, cac giai thuat nay da giam
dugc thoi gian hoc nhung né anh hudng dén d6 chinh xac hodc c6 chi phi bd
nh¢ qua lon.

Thoi gian hoc ciia TBL lau 1a do viéc tinh diém ctia mdi ludt ing vién
phai duyét qua toan bo ngir liéu hoc. dé giam thoi gian hoc xudng, trong qua
trinh tinh diém cho mdi luat Gng vién, FnTBL khong tién hanh duyét qua
toan b ngit liéu hoc ma chi duyét qua phan ngir liéu bi thay ddi khi ap dung
luat tng vién. mdi ludt Gmg vién chi lam thay d6i mot phan kha nho trong
ngir liéu hoc nén thoi gian tinh diém cho mdi ludt tng vién giam xudng dang
ké, n6 1am cho thoi gian huén luyén cua giai thuat giam xudng déng ké. Két
quéa nhan duoc 1a giai thuat FnTBL lam giam thoi gian huin luyén di tir 10
dén 130 1an so vai giai thuat TBL gbc, trong khi by nhd tang 1én khong dang
ké va khong lam giam do chinh xac.

Dé dé minh hoa giai thuat, chung sir dung mét sé quy udce sau:

e (: tap cac nhin ngdn ngit & gan cho cac mau (co thé 1a tir loai, cu

phép, ngit nghia, ...)
e ([s] : chi su gan nhin cho'mau (vi du gan tir loai cho tir).
e T[s] : chi sy gan nhin ding cho mau (vi du gan tir loai “VB” cho tir
“g0”).

e p :vitx dugc dinh nghia trén khong gian S.

e Mot ludt » dugc dinh nghia nhu mét cap (p, ©) gém vi tr p va nhan
teC. C6 nghiala miu s € S s& duoc gan nhin ¢ néu vi tir p thod trén
s.

e R: Tap tit ca cac luat.

o Néu r=(p,7), thi luc d6 p, s& chi thanh phan p va ¢, s& chi thanh phén ¢

trong luat r.
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o Mot luat r=(p,t) dugc &p dung trén miu s néu ménh dé
(p.(s)=True)A(t,#C[s]) 1a Pung. r(s) 1a két qua ap dung luat r trén
nhan s.

e Ham danh gia:

»  fir)=good(r) — bad(r) véi:
good(r) = [{s | C[s]1# T[s]1A C[r(s)] = T[s]]}

bad(r) = [{s | Cls1=T[s1A Clr(s)] # T[s1}

= good(r): 14 sb lwong nhitng mau s ma dugc ludt r stra tir sai thanh

ding.

= bad(r) 12 s6 lugng nhitng mau s ma bj luat r stra tir dGng thanh sai.

Trong tap ludt mg vién ching ta chi quan tdm dén nhitng luat nao stra
duoc it nhit mot 16i f(b)>0 va luat ing vién nao ¢6 diém cao nhat qua mdi
bude 1ap va c6 s6 diém 16n hon ngudng duoe giit lai. cling giéng nhu giai
thuat TBL, giai thuat FnTBL s& ngimg néu nhu khong co mot luat tdi uu
(luat Gmg vién c6 diém cao nhét trong moi budc lip) 16n hon ngudng.Giai
thuat FnTBL khac véi giai thuat TBL chui yéu & qua trinh tinh diém cho luét
g vién, do d6 chung t6i chi trinh by diém khac biét nay.

2.2.4.2 Tinh diém va phat sinh luit:

Trong giai thuat FnTBL, thay vi phai phat sinh cac luat ting vién dya
trén cac khung luat tai moi thoi diém, thi cac luat ung vién s€ dugc phat sinh
mét 1an va duge giir lai trong bd nhé. vdi mdi luat ung vién, giai thuat s& giir
keém 2 gia tri good(r) va bad(r).

GW={se S|(p,(s)=true ) n (C[s1# t,) A (¢, = T[s])} : Tép

cac mau ma luat chuyén thanh ding, do dé good(r)=|G(r)|

B(={s e S |(p,(s)=true ) A (C[s]1#1,) A (C[s]=T[s])}: Tap

cac mau ma luat chuyén tir dung thanh sai; do d6 bad(r)=[B(r)|
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Khi mot luat b méi hoc duoc tac dong 1én khong gian mau S, ching ta
can xac dinh duoc cac lut r (43 dugc hoc trude do) bi anh huodng. Vi khong
phai toan bd ngit liéu bi thay d6i nén s& c6 nhiing luat r khong bi tac dong
boi ludt b va ching ta chi can tinh diém lai cho cac ludt r nao bi luat b tac
dong.

Trong thuc té, khi luat b tac dong 1én mau s thi nd anh huodng gian tiép
dén 1an can cua s. Ta goi vung lan can ctia mot mau s nay la ¥(s). Néu céac
mau doc 1ap voi nhau, thi V(s) = {s}.

Khi mot lut t6i wu b tac dong 1én mau seS (b(s) # C(s)). Chung ta
can xac dinh duoc nhitng luat 7 ndo chiu anh hudng khi mau s thay dbi thanh
b(s). Chuing ta phai cap nhat f(r) néu va chi néu ton tai it nhat mot mau s’
thoa diéu kién sau:

+t(s'e G(r) A (b(s") & G(r))
+(s'e B(r)) A (b(s') & B(r))
+t(s'g G(r) A (b(s") € G(r))
+t(s'g G(r) A (b(s") € G(r))
Mbi diéu kién trén ddy tuong ing v6i s6 1an cap nhat cy thé cac gia tri

good(r) hoic bad(r). Khi luat b 4p dung 1én mau s thi chi nhitng mau thudc
tap V(s) méi bi dnh hudng, vi vay chiing ta chi can kiém tra trén V(s).
Véi s’ eV(s) ching ra can phai xem xét hai truong hop 1a luat b tac
dong 1én s’ va luat b khong tac dong lén s’.
% Truong hop 1
> C[s’] = C[b(s’)] (b khong anh hwéng toi s°).
Ta ¢6 diéu kién sau:
(s'e G(r) A (b(s") g G(r))
& (") = true A C[s"] #t, A t, = T[s"]) A (pAb(s")) = false (5)
boi vi chung ta cé
(s'e G(r) A (b(s") g G(r))
<& (pAs)) =true A C[s’] #t, A t, = T[s’]) A (pAb(s")) = false v C[b(s")] =t vt #
TTb(s "))
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< (pAs)) = truenCls 1# t. A t,=T[s NA(p(b(s ")) =false \C[s']=t. vt. # T[s])
(Vi Cls’T = C[b(s)] va TTs '] = TTb(s )] )
< pls’) =true A C[s’1#t, A ,=T[s’] A pAb(s’))= false
bang cach sir dung ludt DeMorgan va cac diéu kién sau:
([ s']#1 ) AAST=TTs'DIACs 1= ) v (¢, #Ts']D]= false
< pAb(s") =true A Cls’] #t, A C[s’] = T[s’] A p(s)=false

Tir 6, mot phuong phap duge dé nghi dé phat sinh luat r ma bi anh huéng
boi su tac dong boi luat b nhu sau:
» Tao ra tit ca vj tir p (dua vao cac mau luat) thoa mau's .
» If C[s’] #T]s’] then
(a) If p(b(s’)) = false then giam good(r) trong.d6 » = (p, T1s’]).
= else

(b) If p(b(s’)) = false then giam bad(r) voi tat ca cac luat » co vi
trlapvat #C[s’].

¢ Truong hop 2
» Cls’] #Clb(s’)] (b cé anh huong tdi s’)

Trong truong hop nay,
pAs)) =true A C[s’] Ztpnt, = T[s’]) A (pAb(s')) = false

< (pAs)) =true AC[s’] Zt, 2 t, = T[s"]) A (pAb(s’)) = false v t,=C[b(s’)])
la do:
= (s = truenC[s’]# ¢ A
1,=TTs NApAb(s ) =false vC[b(s )]=t,vt,#TTb(s )])
(do TTs '] = TTb(s )] )
S pAs)) = true A C[s'1#t. A t.=T[s’] A (pAb(s )= false VC[b(s")]=t,)

Thuat toan duogc sira d6i bang viéc thay thé kiém tra p(b(s’))=false voi
kiém tra pi(b(s’))=false V C[b(s)]=t, trong cong thirc (1) va bo di cac kiém tra
hoan chinh cho trudng hop (2). Cong thirc dugc st dung dé phat sinh ludt r co
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thé c6 sb 1an dém ting c6 dang twong ty trong trudng hop 1 va 2 bang cach

chuyén ddi vai tro cau s va b(s).
2.2.4.3 Giai thuat Fn'TBL:

Liap véi mdi (seS| C[s]#T[s])
phat sinh V r | good(r)>0; tang good(r).
Lap véi mdi (seS| C[s]=T[s])
phat sinh V p | (p(s)=true); Lap véi mdi (r=(p,t)| (pr=p)A (tr=C[s])
tang bad(r).
1: Tim luét b = argmaxreRf(r)
Néu (f(b)<ngudng hoc) v (ngir liéu hoc xong) thi chim dut.

Lap v6i mbi (p|R(p)={rpr=p})
Lap v6i mdi (seS, s’eV(s)| C[s]=C[b(s)])
Néu (C[s’]=C[b(s")]) thi
Lap voi mdi (p| p(s’)=true)
Néu (C[s’]#T[s’]) thi
Néu (p(b(s”))=false) thi giam good(r) v&i r=(p,T[s’]}
Nguoc lai
Néu (p(b(s*))=false) thi giam bad(r) cho VreR(p)A(tr=C[s’])
Lap v6i mdi (p| p(b(s”))=true)
Néu (C[b(s")]#T[s’]) thi
Néu (p(s”)=false) thi ting good(r) véi r=(p,T[s’]}
Nguoc lai
Néu (p(s”)=false) thi ting bad(r) cho VreR(p)A(tr=C[s’])
Nguoc lai
Lip v6i mdi (p| p(s’)=true)
Néu (C[s’]#T[s’]) thi
Néu (p(b(s”))=false)v(C[b(s")=tr) thi giam good(r) voi r=(p,T[s’])
Nguoc lai
giam bad(r) cho VreR(p)A(tr=C[s’])
Lap voi mdi (p| p(b(s’))=true)
Néu (C[b(s*)]#T[s’]) thi
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Néu (p(s”)=false)v(C[s’]=tr) thi ting good(r) véi r=(p,T[s’]}
Nguoc lai
tang bad(r) cho VreR(p)A(tr=C[b(s’)])

Quay lai tir budce 1.
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Trong chuong nay chung t6i xin trinh bay mo hinh dugc dung cho bai
toan gan nhén tir loai ciia minh. Pay 1a mo6 hinh két hop bao gdm cac mo
hinh gan nhan dugc danh gia 1a c6 d6 chinh xac nhét hién nay. Bén canh do,
trong mo hinh cia mo6 hinh ctia minh, chiing t6i cé su dung thém thong tin

tieng de cai tién chat lugng cua bd gan nhan.

3.1 Mot s6 khai niém sir dung trong mé hinh:
3.1.1 Ngir lieu(Corpus):

Ngit liéu 13 cac nguodn dit liéu duoc sir dung cho cac bai toan trong
linh vygc xur 1y ngon nglr tw nhién. Ngir liu thuong 1a tap hop cac cau dudi
dang tiéng n6i hay vin ban, trong d6 co chira cac théng tin can thiét cho timg
bai toan cu thé trong xir Iy ngdn ngit tu nhién. Cac thong tin nay dugc trich

chon sao cho phu hop vé6i cac yéu cau cua bai toan.
Vi du trong bai toan gan nhan tir loai ngi liéu ¢6-thé c6 dang nhu sau :
% The/DT woman/NN had/VBD nearly/RB died/VBN.

Trong d6 “The/DT” cho biét tir The trong cau trén c6 nhan tir loai 1a
dinh tr (Determiner), “woman/NN” cho biét woman c¢6 nhén tir loai la
danh tir (Nuon), “had/VBD” cho biét had 13 dong tir & thi qua khu
(Verb)...

% (S1(S (NP (PRP 1)) (VP (VBP enter) (NP (DT the) (NN bank)))))
Pay 1a mot dang cu trac dit lidu cia cdy ci phap.Trong d6 cac du
ngodc biéu dién cho cau trac cdy ct phap. Cdy ci phap duge biéu dién

nhu trén trong ngir li¢u s€ c6 dang nhu sau :
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/ S \V
VP/

NP P
PRP NP
VBP DT NN
eriter tﬁe bélnk

—

Hinh 3-1: Cay cu phap trong ngir li¢u.

Céc ngit liéu trong d6 khong chira cac thong tin vé ngon ngit duoc goi
1a ngi lidu tho ( hay ngir lidu tring ). Viéc thém thong tin vao ngir liéu thd
thudong dugc 1am bang tay, doi khi ¢6 su hd trg nhat dinh ciia phan mém.. C6
thé xem ngtt liéu nhu mdt co sé tri thirc tho, trong do, thong tin dugc thém
vao dé chuén bi cho viée trich chon tri thirc vé sau duge dé dang hon. Véi
ngudn ngir liéu cang 16n thi viéc trich chon cac tri thirc vé ngdn ngit cang

chinh xac va day da hon.

Pé trich chon théng tin vé ngdn ngit trén cac ngudn ngir lidu ching ta
thuong dung céc giai thudt hoc. Cac giai thuat hoc co thé stir dung thong tin
trong cac ngir licu dé rit ra (mdt cach ty dong hay ban tu dong) tap cac luat
can thiét cho xur 1y ngdn ngit ty nhién. Tap cac luat nay chinh 1a co s¢ tri
thirc vé ngén ngit c6 trong ngir liéu dem huén luyén.

Pé trich chon céc tri thirc v& ngdn ngit mot cach chinh xac, ching ta
can c6 cac nglr liéu hoan toan chinh xac, cac ngir li¢u nhu thé duoc goi la

ngir liéu vang (golden corpus).
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3.1.2 Ngir lieu vang(Golden Corpus)

Ngir liéu vang cling 1a mot dang ngir li¢u trong d6 c6 chira thong tin hoan
toan chinh xac.

Trong mb hinh cta bai toan gan nhan tir loai ma luan van nay dé cap dén,
ngir liéu vang chinh 1a mot tap hop cac ciu tiéng Anh di duoc gan nhan tir
loai hoan toan chinh xac.

Pé xay dung mot b ngir liéu vang, ching ta can ton rat nhidu cong sire
va thoi gian, nén cac bd ngit liéu vang thudng ¢ gia thanh rat cao. Trong
qua trinh 1am lun vin ching toi di str dung cac bo ngit liéu vang nho, mién
phi.

Mot vi du mau vé ngir liu vang:

Tur Tir loai

List VB

The T
Four CD

Parts | NNS

Oof IN

A DT
laomputer NN

| System NN

Trong do cot thur nhét 1a tir trong cau, cot thir 2 1a tur loai chinh xac cua tu
trong cot thir nhat.
Trong luén van nay chung t6i st dung ba bd ngit liéu do 1a SUSANNE,

Cadasa, va mét phan ngit liéu Penn Tree Bank véi s0 lugng tir nhu sau :
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B0 ngir liéu S6 lwong tir trong ngir li¢u
SUSANNE 138000 tur

Cadasa 88000 tur

Mot phan ngir liéu Penn | 125000 tir

Tree Bank

3.1.3 Ngit liéu hudn luyén(Training corpus):

Ngtr ligu huén luyén 1a ngir licu dugc tao ra tir ngtr liéu vang dé chuan bi
cho qua trinh hoc. Ngit liéu huan luyén c6 thé 1a ngir liéu vang, ciing c6 thé
chtra thém mot s6 thong tin khac dé phu hop véi giai thuat hoe trén ngir liéu
nay.

Trong luan van, ngit liéu huin luyén ding trong md hinh két hop (duoc

trinh bay trong phan sau) c¢6 dinh dang nhu sau :

Tir Nhin co sé | Nhan ding
I PRP  |PRP
Can ~MD MD
Can | ™MD VB
A |DT DT
| Can- MD NN

Trong @6 cot thir nhét 1a cac tir trong cau, cot thir 2 1a nhin co s nhan
¢6 sO la nhan tr loai dugc giai thuat Maximum Entropy gan cho tir trong ¢t
thir nhat _ cot thtr 3 14 nhan ding cia tir trong cot thir nhat, nhan ding nay

dugc trich ra trong ngir liéu vang.
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Ngit liéu huén luyén duoc sir dung trong phuong phap két hop thong tin
v6i tiéng Viét dé ting do chinh xac cho viéc gan nhén tir loai trén tiéng Anh

c6 dinh dang nhu sau

Tw tiéng | Tir tiéng | Nhin tiéng | Nhin  co | Nhin

Anh Viét Viét i ding

I T6i P PRP PRP

Can C6 thé A MD MD

Can bong Vv MD VB

A Mot N DT DT

Can Cai hop N MD NN . |

Trong d6 cot thir nhit 1a tir trong cdu tiéng Anh, cot thir 2 1a tir trong ciu
tiéng Viét dugc lién két véi tir trong cau tiéng Anh ¢ cot thir nhét thong qua
mdi lién két tir, cot thir 3 1 nhén tir loai ciia tir tiéng Viét, nhn tir loai nay
duoc chon 1a mét tir loai bat ki trong s6 cac tir loai cua tur tiéng Viét, cot thir
4 14 nhan co s&, nhin nay 1a két qua cua viéc gan nhin trén mo hinh két hop
céc bo gan nhan cho tiéng Anh (don ngi). Va cot cudi cing la nhin ding cia

tir tiéng Anh trong cot thir nhat....

3.2 M¢t s6 m6 hinh két hgp hién nay:

Hién nay, trong cac hé théng xtr Iy ngdn ngit tu nhién, ching ta c6 thé
tim thay nhiéu mé hinh xu 1y, sir dung céc tri thitrc ngon ngit dé du doan, mo
ta hay giai quyét vin dé trong cac bai toan ngdn ngit([13]). Viéc xtr Iy ngon
ngtr tu nhién trong thé gidi thuc doi hoi chiing ta phai xem xét cac khia canh
clia ngdn ngit mot cach toan dién, nhung cic hé thong xtr Iy ngdn ngir
thuong chi str dung mot phan thong tin hitu han, chung thudng phét sinh 15i
khi chung ta thir nghiém trén cac ngi liéu méi. Dé chinh sira cho céc 15i phat

sinh nay, mot phuong phap thudng dugc str dung d6 1a c¢b gang mo ta cac 16

46



Chuong 3: M6 hinh

sai va dua ra cac tri thirc ngdn ngit dé chinh sira cac 161 phat sinh, hay st
dung thém ngit liéu dé huin luyén voi hy vong c6 thé rat ra cac tri thirc vé
ngodn ngit bao quat cho bai toan. V4i ngudn ngit liéu han ché thi phuong
phép trén khong kha thi.

Mot phuong phap ma ching ta co thé quan tdm & day 1a phuong phap
két hop cac hé thdng lai voi nhau. Vi véi cac hé thong xir Iy ngdn ngir tu
nhién khac nhau thi ching c¢6 cac mo hinh, hinh thtre xtr Iy khac nhau, chiing
bao ham cac tri thirc vé ngdn ngir khac nhau, vi vy ma 13i phét sinh trén cac
hé thdng ciing khac nhau. Viéc két hop cac hé théng khac nhau s& gitp
chung ta c6 thé loai bo mot s6 16i dang keé.

Trong luén vin cta minh, dé c6 thé nang cao do chinh xac cho bai
to4n gan nhin tir loai, chung t6i da thir nghiém mo hinh két hop cac bd gan

nhan tir loai hi¢n nay lai v&i nhau.

3.2.1 Mé hinh két hop sir dung nhiéu mé hinh lién két
Hién nay, c6 kha nhidu mé hinh'co thé ap dung cho viéc gan nhin tir
loai nhu ding xac suat thong k&, MAXIMUM ENTROPY(ME)3, hoc hudng
16i... . Tuy nhién do chinh x4c ctia cac phuwong phap nay chi dimng lai khoang
96%. Do d6, c6 kha nhiéu phuong phép cai tién duge dwa ra nham lam ting
d6 chinh xac.

Do mdi md hinh-déu cé nhimg wu diém riéng nén c6 mot cach tiép can
duogc dua ra d6 1a phdi hop cac mé hinh lai v6i nhau. M6 hinh két hop nay s&
tan dung cac vu diém ctia cic mo hinh khac nhau. Trong qua trinh gan nhén
tir loai, tuy theo trudng hop ma mé hinh s& quyét dinh nhan dugc iy tir mé
hinh nao.

Nhu trong mé hinh két hop gitta gan nhin tir loai bang ME va théng ké
chéng han. Gia st cau dugc gan nhan do hai mo hinh danh ra c6 sy khac

nhau.

3 Giai thudt nay da dwoc trinh bay cu thé & chuong 2_Co s6 1y thuyét
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Vi du nhu cau “I go to school”, két qua gan nhan tir loai ctia giai thuat
ME la:
I/PRP go/VBP to/TO school/VB
Va két qua gan nhan tir loai dua trén hudng tiép can thong ké nhu sau:

I/PRP go/VBP to/TO school/NN

Thi m6 hinh chinh ¢6 nhiém vu quyét dinh chon nhan cua tir “school” la
cia md hinh nao do ¢ day trong hai mé hinh c6 thé s& c6 mot nhan dung. O
truong hop nay mé hinh théng ké danh ding. Do mdi mé hinh c6 mét uu
diém khac nhau ma & mdi truong hop riéng, ti 1é chinh xac cia mdi-mo hinh
la khéac nhau.

Chéng han d6i v6i mo hinh thdng ké, néu cac cau duge gan nhan tir loai
c6 cung pham vi véi dir li¢u dugc huén luyén thi ti 1€ chinh xac s€ rat cao.
Nhung ddi voi cac trudng hop ma cac cau khong nam trong dit liéu huén
luyén hodc ddi véi cac tir chua biét hodc khong ¢ trong dit liéu hudn luyén
thi m6 hinh ME to ra chinh xac hon. Chinh vi vdy, mé hinh tong hop phai
biét chon mé hinh nao khi két qua khac nhau.

O day, viéc chon két qua nao 1a hét sirc khé khan. Do d6, tuy két qua cta
mo hinh két hop c6 ting nhung van con kha han ché.

3.2.2 Phuwong phdp két hop dwa trén tinh diém cho cdc nhan iing
vién

Pay 1a phuong phap két hop don gian nhat. Trong phuong phap nay,

cac giai thuat gan nhan tot nhat hién nay s& dugc chon ra dé tién hanh gan

nhén ban dau cho ngi liéu can gan nhén tir loai. Dya trén danh sach cac nhan

ban dau nay chung ta s& tién hanh tinh diém cho timg nhan ti loai. Cac nhén

tir loai nao c6 diém cao nhat s& duge chon lam nhén chinh xac cho mé hinh.

diém cua timg nhan tir loai s& dugc tinh theo cong thirc sau :

P(Wi,tj) = Z Outk(wiatj)

k=1
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Trong do :
+ wj; 1a tr thir 1 trong ngtr lidu
+ tj 1a nhan thir j trong tap nhan co6 thé c6 cta tir w;
+ P(wi,t)) 1a s6 bo gan nhan tir loai gan nhan t; cho tr w; trong ngit
liéu.
+ Out(wi,ty) 1a s6 1an bod gan nhan thir k gan cho tir w; nhan t;
1 Néu tirw;conhanlat

Outk(Wiatj) = 0 Nguoc lai

Pé thir nghiém cho phuong phéap nay chiing t6i da sir dung ba bd gan
nhén t6t nhét hién nay 1a Unigram, Maximum Entropy va TBL.
Vi du dé gan nhan tir loai cho cau “I go to school” két qua dau ra cua
cac bd gan nhan tur loai 1a :
Két qua gan nhin cua Unigram 13 :
I/PRP go/VBP to/TO school/VB
Két qua gan nhin cia Maximum Entropy 13 :
I/PRP go/VBP to/TO school/NN
Két qua gan nhin ciia TBL 1a :
I/PRP go/VBP to/TO school/VB
dé chon nhan dang cho tir “school” chiing ta tinh diém cho tir nay 1a
P(school,VB)=1+0+1=2
P(schoolNN)=0+1+0=1
Viay diém cua truong hop tir “school” trong cdu trén c6 nhan 1a VB la
cao nhat vay ching ta chon nhan VB cho tir “school”.
Van d& nay sinh cho phuong phap nay 1a trudng hop co tir hai nhén
trd 18n co cung s6 diém va sé diém nay 1a sb diém cao nhit nhu vy cau hoi

dat ra 1a chung ta chon nhan nao 1a nhan cho mo6 hinh? Bo6i véi van dé nay
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chung t6i c6 dua ra mét heuristic 1a néu c6 nhiéu nhan cung s6 diém, chiung
ta s€ nhan thém mdt trong sO cho moi dau ra cua céc giai thuat dugc chon.
Trong so nay do chung ta dat ra dua trén d6 chinh xac ctia moi giai thuét, khi

d6 cong thirc tinh diém cta s& 14 :
n
Pwit) = > Outy(wit)*B
k=1

Trong d6 Py 14 trong s6 dung dé nhan cho giai thuat thi k.

Vi du léy lai vi du o trén véi trong s6 cho giai thuat cho Unigram la
0.5 cua TBL 1a 1 va ciia Maximum Entropy 1a 2 thi chung ta c6 dugc diém
nhu sau :

P(school,VB) =1*0.5+ 0*2 + 1*1 =1.5
P(school,NN) = 0*0.5 + 1*2 + 0*1 =2

Vay nhan dugc chon la NN chir khong phai 1a VB nhu ¢ trén.

M5t trong nhitng nhugc diém ctia phuong phap nay 1a néu mot nhan
nao d6 c6 sd phiéu bau cao nhung lai 1a nhin sai trong khi cac nhén khac c6
s6 phiéu bau thip hon lai 1 nhin ding thi viéc chon nhin cho mé hinh s& bi
sai.

3.2.3 Phuong phdp két hop diea trén goi ¥ ciia ngir canh.

Viéc két hop cac giai thuat nhu trén s& gap kho khin trong truong hop
néu c6 nhiéu nhén c6 cung s6 diém. Mic du di dung thém cac trong sé vao
viéc tinh diém nhung van dé van chua giai quyét hoan toan. Trong truong
hop ¢6 nhiéu nhan ¢ cung s diém va cac nhin dung lai 1a két qua ctia cac
b6 gan nhan c6 trong s6 thip thi rd rang chung s& cho két qua sai. Dé tranh
nhitng 16i nay chiing t6i da dung thém thong tin ngit canh cia tir dugc xem
xét dé chon nhan chinh xac cho mé hinh. Théng tin ngir canh dugc chiing toi

st dung d6 1a nhan cta tir phia truéc va phia sau cua tir hién tai d6i véi moi
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bd gan nhan. Cac thong tin ngit canh ap dung cho viéc két hop cac bo gan

nhan Unigram, Trigram, Maximum Entropy va TBL nhu sau :

Wi

Wi

Wi

Unigram_Tag;

Unigram_Tag;

Unigram_Tag;4

Trigram_Tag;

Trigram Tag;

Trigram Tag;.,

TB L_Tagi_ 1

TBL Tag;

TBL Tag;,

MaxEnt Tag;_

MaxEnt Tag;

MaxEnt Tag;.,

M&i ngit canh xuét hién trong ngit liéu huan luyén s& gitip cho chung
ta chon dwogc nhin ding cho tir. Xac suat ma nhin xuat hién trong ngir canh
do s€ dugc luu lai, trong qua trinh gan nhan cho ngir liéu mdi n6 s€ gitip cho
chung ta chon dugc nhan chinh x4dc cho mo hinh.

Qua mot thoi gian thir nghiém cac phuong phap két hop chung toi da
chon dugc mot phuong phap Kkét hop cho m6 hinh ctia minh, do6 1a st dung
tinh ké thira ciia giai thuat TBL dé két hop véi giai thuat khac nham khi
nhap nhang trén ca hai phuong .

3.2.4 Phuwong phdp két hop diea trén tinh ké thira két qud ciia gidi
thuat TBL

Trong phuong phap nay chiing t6i két hop hai giai thuat d6 1a TBL va
Maximum Entropy, day la hai giai thuat dugc xem la mot trong nhiing giai
thuat cho két qua kha quan nhét. Ching t6i dua trén dic diém hai giai thuat
nay co cach sir dung ngit canh khac nhau trong viéc chon tir loai cho tir dé
két hop. Giai thuat Maximum Entropy chon thong tin ngit canh 1a nam tir
chung quanh tr hién tai (hai tir phia trudc, hai phia sau va tir hién tai) va
nhan cua hai tir phia trude con TBL thi chon ngit canh phuc thudc vao cac

mau luat do ching ta dua ra. Chinh nho su linh dong nay ciia TBL ma chung
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ta co thé chon cac ngit canh cho TBL sao cho chinh dugc cac truong hop giy
nhap nhang trong giai thuat Maximum Entropy.

Mot dic diém khac da khién chung toi chon phuong phap nay 1a tinh
ké thira cia TBL. TBL c6 thé ké thira két qua ctia cac bd gan nhén khac. Giai
thuat TBL c6 thé gan nhan cho mot ngit liéu khong phai 1a ngit liéu thd ma
da dugc gan nhan co s boi mot mé hinh khac.Viéc dung TBL dé gan nhan
cho ngir licu da dugc gan nhan tur trude béng mdt by gan nhan khac s€ lam
cho chat luong ciia bo gan nhin ting 1én. Chiing ta c6 thé thdy ngay viéc gan
nhan co s& cao thi viéc dung cac ludt ciia TBL dé chinh s& lam cho két qua
cao hon. Mat khac, TBL dung luat dé sira cac 13i sai nén s& chinh duoc cac
16i sai do bo gan nhin ban dau tao ra. Nhu vy viéc két hop hai mé hinh nay
s& tao ra mOt md hinh méi ¢6 tinh kha thi va chat luong cao hon.

3.3 Mo hinh gan nhan tir loai dua trén song ngir Anh-
Viét

Mic dit mé hinh trén twong d6i kha thi va cho két qua twong ddi cao,
nhung han ché 16n nhét cia mé hinh trén chinh 1 tbc d6. Thoi gian huin
luyén ctia mo hinh TBL kha 1au, dic biét mdi khi ching ta d6i dir liéu hudn
luyén. Do d6, trong ludn vin ndy chung t6i quyét dinh mot mé hinh két hop
khac,cling tuong tu nhu mo hinh trén, nhung ching t61 s€ str dung mo hinh
FnTBL* thay thé cho TBL. Sy thay thé nay di khic phuc dwoc nhuge diém
vé mat toc do ctia-mé hinh. Pong thoi ching t6i con tich hop vao bd gan
nhin tir loai dya trén thong ké dé cai tién chat lugng cho qua trinh gan nhan
co s¢. Trong mo hinh nay cta chung t6i, Fn'TBL dong tro la moé hinh chinh
trong qua trinh gan nhan, hai mo hinh kia dong vai tro khoi tao cho mé hinh
nay.

Dbi voi md hinh FnTBL, day 1a mé hinh twong tu véi moé hinh TBL. Nhu

da trinh bay ¢ trén, hai mo hinh nay déu c6 uu diém la dé dang kiém soat va

* Gi6i thiéu vé& mé hinh nay di dugc trinh bay & chuong 2.
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cai tién. Trong qua trinh gan nhin ta ¢ thé kiém tra dugc 161 phat sinh tir dau
va ¢ kha niang giai quyét duoc van dé. Tuy nhién, kho khin d6i véi ca hai
m6 hinh nay chinh 14 tip dir liéu huin luyén. Tap dit liéu hudn luyén cang tot
thi bo luat phat sinh ra s€ hi¢u qua hon. Nhung dé co duge mot kho dit lidu
16n 1a mot didu hét strc kho khan. Bén canh do, do day 1a mé hinh hoc huéng
16i nén cang vé sau thi kha ning stra 16i cia mé hinh ngay cang bi bao hoa.
Khi t6i mot ngudng nio dé thi kha ning sira dugc 16i cia chung gan nhu tién
ve 0.

Do @6, trong ludn vin nay ,ching t6i c6 dwa ra mot sd cai tién bang
cach sir dung thém thong tin tiéng Viét. Thong tin ndy dugc rutra tir tr dién
tiéng Viét va trén ngit song ngit Anh-Viét da duoc lién két tir.

Chung t6i da tién hanh rat trich thong tin trén hai ngdn ngir dé 1am
thong tin khir nhap nhing trong viéc chon tir loai cho bai todn gan nhan tir
loai. Mic du lugng thong tin 1a rat 16n nhung ching ta lam sao dé nhan ra
dau 1a thong tin can thiét cho viéc chon tir loai 1a mot van dé khé khan.

V& mat tir loai, dbi v6i hai ngdn ngir khac nhau vé loai hinh nhu tiéng
Viét va tiéng Anh thi tir loai ctia ciing mét tir 1a khac nhau. Tir trén ngon ngi
nay co tir loai 1a X nhung khi né duoc dich ra trén ngon ngir khac cé thé c6
tir loai khac. Mat khac tir trén ngdn ngir nay c6 thé c6 nhiéu tir loai nhung
trén ngon ngit khac né chi c6 mot tir loai. Vi du nhu tir “can” trong tiéng Anh
¢6 nhiéu tir loai (co thé co tir loai 1a Modal, Verb, Noun) con tir “co thé”, tir
“dong”, hay tir “cai hop” trong tiéng Viét chi c6 mot tir loai. Khi tir “can”
lién két voi tte mot trong ba tur “co thé”, “dong”, hay “cai hop” thi tur loai cua
tir “can” o thé duoc xac dinh chinh x4c, khong bi nhap nhé'mg nita.

Trong bai todn gan nhan tir loai cia minh ching t6i da tién hanh hoc
trén ngit liéu song ngit(bang md hinh FnTBL) dé tim ra cic mdi quan hé giira
tir va tir loai trén hai ngon ngir 14 tiéng Anh va tiéng Viét. Nhimg mbi lién hé
nay chinh 14 co s& cho viée chon tir loai cho tir trong ngir liéu can gan nhén.

Vi khong giéng nhu bai toan gan nhan tir loai trude ddy chi lam trén ngir liéu
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don ngir, chung toi phai tién hanh xay dung lai cac khung luat cho viéc hoc.
Trong qua trinh hoc bang phuong phap FnTBL, cac khung ludt(hay con goi
1a template’ )gop phan rat quan trong cho d6 chinh x4c cia giai thuat.

Céc thong tin ma chiing t6i ding dé khir nhap nhang & day 1a tir va tir
loai cua tir tiéng Viét lién két voi tir tiéng Anh dang xét, cac tir va tir loai cua
tir tiéng Viét dung trude va sau tir tiéng Viét lién két voi tir tiéng Anh dang
xét.

Viéc st dung thong tin tiéng Viét dé khir nhap nhang cho viéc gan
nhan tir loai trén tiéng Anh d 1am cho két qua cua gan nhén ting 1én rd rét.
Chung t6i da tién hanh hoc trén 150000 tir trong ngit lieu SUSANNE va
danh gia trén 20000 tr con lai cua nglr licu SUSANNE két qua nhan duogc
khi danh gia trén 20000 tir nay 1 98,5% nhan dugc gan chinh xac so véi két
qud nhan dugc khi danh gid trén cung ngir liéu nay cua giai thuat TBL la
96,4% va Maximum Entropy 1a 96,6%.

Mot phan khac cia md hinh nay 1a viée sit dung cac thong tin vé nhén
da c6 bén tiéng Anh két hop voi cac théng tin tiéng Viét dé anh xa tir loai
qua tiéng Viét. Nho do, ta co thé xay dung mot bo ngt licu vé tir loai cho

tiéng Viét. D6 s& 1a mot ngit lidu hét strc quy bau.

> Phan nay s& duoc trinh bay cu thé hon trong phan mé hinh
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3.3.1 So do hoat dong ciia mé hinh:

Ngir liéu vang (co

chtra tir loai chinh xac
trén don ngir)

y

Hoc bang giai
thuat FTBL

A

Luat chuyén
d6i cho mé
hinh két hop

Ngit liéu song ngir
tho (chua c6 thong
tin tir loai)

A 4

Xay dung ngir liéu
song ngilr bang lién

ket tur

A 4

Hoc bang giai
thuat FnTBL

A

Luat chuyén d6i
cho mo hinh gan
nhan vidi thong

tin tiéng Viét

Gan nhlﬁn tr loai
cho tiéng Anh

l

Chiéu tir loai
sang tiéng Viét

\ 4

Két qua

Hinh 3-2: So' d6 hoat dong ciia md hinh gan nhin tir loai trén ngir liéu

song ngir Anh-Vi¢t.

Trén day chinh la m6 hinh hoat dong cua m6 hinh. M6 hinh nay dugc

hoat dong dua trén mo hinh chinh 1a m6 hinh FnTBL nén viéc chuin bi mot
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dir liéu hoc cho chuong trinh la hét stc can thiét. Tap dit liéu hoc nay sé anh

hudng rat nhiéu dén két qua cua chuong trinh.

3.3.1.1 Ngir liéu huén luyén:

Do céc luat hoc s€ dugc rut ra tir ngr li€u nén cac dir li¢u trong
ngir liéu phai dam bao do chinh x4c. Hién nay, dé tim dwoc nhitng ngudn dir
lidu 16n dé thyc hién viéc hudn luyén 1a hét stic kho khin. Do d6, trong ludn
vin nay ching t6i chi sir dung mot ngir liéu nhd, mién phi c6 dit liéu chinh
xéc, d6 1a ngir lidu SUSANNE( khoang 138000 tir). Cac thong tin vé nhan
tur loai s€ dugc rat ra tr trong nglr liéu nay. Trong ngt li€u nay, dir liu 1a
nhitng cau tiéng Anh thudc nhiéu linh vuc di duogc gan nhan tu loai. Nhu vi
du sau, day la mot s6 cau da duogc gan nhan rat ra tr ngir- licu SUSANNE:

The/DT  Fulton/NNP County/NN Grand/JJ  Jury/NN said/VBD
Friday/NN an/DT investigation/NN of/IN Atlanta/NNP 's/POS recent/JJ
primary/JJ election/NN produced/VBD "/"" no/DT evidence/NN "/" that/IN
any/DT irregularities/NNS took/VBD place/NN /.

The/DT jury/NN further/WRB: said/VBD in/IN term/NN -/: end/NN
presentments/NNS that/IN the/DT City/NN Executive/JJ Committee/NN ,/,
which/WDT had/VBD over-all/JJ charge/NN of/IN the/DT election/NN ,/, "/’
deserves/VBZ the/DT praise/NN and/CC thanks/NNS of/IN the/DT City/NN of/IN
Atlanta/NNP "/" for/IN the/DT manner/NN in/IN which/WDT the/DT election/NN
was/VBD conducted/VBN ./

Trong mo6 hinh nay, dé l1am tang thém d6 chinh xac cua bo gan
nhin, ching t6i da stir dung thém mot sb thong tin cua tiéng Viét dé cai tién
thém chat luong cia mo hinh. Do d6, trong ngit liéu hoc con c¢6 thém céc
thong tin tiéng Viét. Trong mé hinh ndy chung t6i chi st dung nghia va tir
loai cua tiéng Viét dé lam thong tin bd sung. Trong ngit lidu, mdi cau tiéng
Anh s& ¢ twong Gmg mot cau tiéng Viét. Dong thoi, cac tir ¢ hai cau déu

duoc lién két voi nhau. Vi du nhu sau:
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Microsoft Windows is the most popular operating system.

Microsoft Windows la mét hé diéu hanh phé bién nhat

Microsoft Windows is the most popular || operating | | system
Microsoft Windows la hé diéu hanh phé bién nhét

Hinh 3-3: S¢' dd lién két tir.
Sau do, cac cau trong ngir li¢u da dugc gd nhan s€ dugc gan nhan
khoi tao( hay con goi 1a qua trinh gan nhin ngiy tho) dé tao ra dir liéu huan

luyén cho chuong trinh. Cudi cung, ngir li¢u huan luyén s€ cé cau trac nhu

sau:
Tir goc Nhan khoi tao Nhan dung 9 Nghia tiéng Viét
I PRP PRP. T6i
want VBP VBP muon
To To To #
Book NN VB dat
Two CD CD hai
Books NNS NNS cuéon sach
List VB VB Liét ké
Five CD.- CD nam
Units | NNS NNS don vi
of - |IN IN vé
Measure NN NN 6 do
For IN IN cho
Computer NN NN may tinh
Memory NN NN bo nhé
And cc cc Va
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Storage NN NN leu triv

O day, ngir liéu dugc luu lam 4 truong: T gdc, nhan khéi tao, nhan
dung va cudi cung 1a nghia cta tir. Mdi tir s& nam trén mot hang va cac cau

dugc cach nhau bang mot dong tring.

3.3.1.2 Qua trinh khdi tao:

D6i véi md hinh FnTBL thi qua trinh khoi tao nhan ban dau kha
quan trong va s& anh hudng phan nao dén két qua ctia chuong trinh gan nhén.
Do d6, trong qué trinh khdi tao ndy, chung t6i da quyét dinh sir dung mot mé
hinh c¢6 @ chinh x4c twong déi cao 1a ME dé gén nhin khditao cho cac don
vi ngdn ngilr ban dau duoc su dung lam dir liéu hoc.

Sau d6, ta tiép tuc st dung mo hinh thng ké dé sira mot sb nhan con
chua dang trong qua trinh khoi tao trude. O qua trinh nay, nhin cta cic tir s&
duoc loc qua tap bo nhan cho phép dbi voi méi tir. Cac nhan khong hop 18 s&
duogc loai bo va thay thé 13 nhén c6 x4c sudt cao nhit. Pay 13 toan bo budc
mot cia mo hinh FnTBL_ khoi tao. O qua trinh nay, cac tir s& duoc gan cac
nhin gin dung nhit co thé.

Qua trinh khéi tao nay dugc thuc hién ddi véi cac cau trong ngir liu
vang da dugc tach nhan. Pay la qua trinh chuén bi dit liéu hoc cho mé hinh
FnTBL. Sau qua trinh nay 13 qué trinh huin luyén va rit luat cia mo hinh

FnTBL.

3.3.1.3 Qua4 trinh huin luyén:
Sau d6 1a qua trinh huin luyén cia mé hinh FnTBL. Qua trinh nay ciing
tuong tu qua trinh huan luyén cia mo hinh TBL.
Ngtr li¢u hoc (ngir li¢u dugc tao ta & qua trinh khdi tao) s€ dugc ap dung
lan luot cac luat ung vién. Cac lut ing vién déu thudc nhitng dang khung
luat di dugc dinh san (template). Tir cac khung luat ndy, cac luat cu thé s&

dugc phat sinh va ap dung thtr 1€n ngir liéu. Ngir li¢u nay s€ dugc so sanh voi
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ngit liéu vang dé danh gia sd diém cho luat vira dugc ap dung.(Chi tiéu tinh
diém 1a hiéu s6 nhan ding/sai trudc va sau khi 4p dung luat Gmg vién). Qua
trinh nhu vay tiép tuc dugc lap lai va chi nhiing luat co diém cao nhat sau
mdi vong lap méi duge giit lai. Qué trinh phat sinh luat & diy hoan toan
tuong tu véi thudt toan TBL( tham khao chuong 2).

4 MO hinh huin luyén cho bd gan nhin tir loai tiéng Anh
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GO nhan tw loai

Ngit liéu thé khong

chira nhan tir loai

y

| Ngit lieu SUSANNE song |

ngir da lién két tir

-

Théng tin tiéng

Viét

Gdn nhan co sé bang
gidi thugt ME

Ngit liéu dwoc gan
nhan tue loai hién hanh

Ap dung luat

A

Ludt 16i wru

y y

[ Khung ludt ]

Xdy dung cac luadt
ung vién

.

Tap ludt ung

vien

Ung dung cac luat
ung vién cho ngit
liéu hién hanh

Ngir liéu dwoc gan nhan
twr logi theo tung ludt
une vién

A 4

So sanh ngit li¢u cua
tung ludt tng vién
véi ngir li€u vang

Tinh diém cho
tueng ludt tng

A
vien

Hinh 3-4: M6 hinh huin luyén cho nhin tiéng Anh
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3.3.1.4 Qua trinh gan nhan tir loai trén cap cau song ngir
Cac luat taora ¢ phﬁn huin luyén s€ dugc ap dung vao phﬁn gan nhan.
Tuong tuy nhu qua trinh huén luyén, cac cau dua vao can duoc gan nhan khaoi
tao. Sau do, s& dugc stra 10i béng cac luat rat ra tr qua trinh huén luyén.
Khac véi cac mo hinh khac, trong mo hinh nay c6 st dung thém thong
tin tiéng Viét. Cac ciu tiéng Anh da duogc lién két véi tiéng Viét trong song
ngit Anh-Viét. Cac thong tin tiéng Viét c6 duoc 12 nhd cac mbi lién két tir va
tur loai tiéng Viét rit ra trong tur dién.

M6 hinh gdn nhan cho tiéng Anh trong song ngit Anh-Viét,

Kho ngir li¢u song ngit
tho chua c6 nhan tir loai
v
Gan nhan co s¢ bang
giai thuat ME

I —

v
Kho ngitr liéu song ngir da
duoc gan co so

e

Ap dung giai thuat FnTBL Tap luét cua mo
deé gan nhan tu loai hinh két hop

|

Két.qua gan nhan cua

md hinh két hop
Ap dung giai thuat FnTBL Tap h}élt su dung
deé gan nhan tu loai thong tin tieng Viét

'

Két qua gan nhan sir dung
thong tin tiéng Viét

Hinh 3-5: M6 hinh gian nhén cho tiéng Anh trong ngir li€éu song
ngir Anh-Viét
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Kho khin chinh ctia bo gan nhan tir loai (POS-tagger) 1a phai giai quyét
cac trudng hop nhap nhang tir loai. Nghia 1a mot tir ¢6 thé ¢6 nhiéu tir loai,
nhung trong mot ngir canh cu thé, né chi c6 thé c6 mot tir loai dung ma thoi.
Vi du: trong cau “I can can a can”, thi by gan nhan tir loai phai gan dugc tir
loai nhu sau: “I/PRP can/MD can/VB a/DT can/NN”.

Maic du phuong phap FnTBL dugc st dung trong mo hinh nay to ra kha
hiéu qua va c6 nhidu vu thé so véi cac phuong phap khac nhung do chinh
xac cua phuong phdp nay chi dat t&1 mdt ngudng ma théi. Do do, chung toi
c6 str dung mot sd thong tin tiéng Viét dé cai tién chat lugng cho mé hinh.

Co s6 1y ludn ciia mo hinh giai quyét bai toan nay chinh 13 dua trén su
khai thac thé manh cia ngit liéu song ngir trong viéc giup nhau khir nhap
nhing. Vi cic chuong trinh gan nhan tir loai manh nhit ciia nudc ngoai da
khai thac t6i da cac thong tin c6 thé c6 trong cau tiéng Anh dé gan nhan tir
loai, chinh vi Vay,muén tang két qua cua bg gan nhan thi can phai cé céc
thong tin phy. Khi cau tiéng Anh duoc lién két voi cau tiéng Viét trong song
ngit Anh-Viét, thi chiing ta c6 thém ngudn thong tin méi vo cung qui gia: d6
1a tir loai (y tir tir dién) cta cac tir tiéng Viét tuong tmg da dugc lién két véi
céc tir tiéng Anh dang can khir nhap nhang dé.

Chang han: tir “can” trong tiéng Anh ¢ nhiéu tir loai khac nhau: trg dong
tir (co thé), dong tir (déng hop), danh tir (cai hop) va dén nay kho co bd gan
nhén tir loai ndo ¢6 thé gan tir loai chinh x4c cho tir “can” d6 trong nhiéu ngit
canh khac nhau. Nhung mot khi tir “can” nay dugc lién két voi tir tiéng Viét
tuong Ung trong ngit liéu song nglr Anh-Viét, thi tir loai cua no lai dugc xac
dinh mét cach d& dang (vi du: tir “can” ma duoc lién két voi tir “co thé” thi
chic chan tr loai cta no 1a tro dong tur, con néu nd dugc lién két véi tur
“dong hop” thi chic chin tir loai ciia nd s& 1a “dong tu”,...).

Ngudn thong tin qui gia (bén ngoai ciu tiéng Anh) nay sé duoc giai thuat
FnTBL dua vao khung luat (template) bén canh cac thong tin thong thuong

ma trude d6 nhidu bd gan nhan ty loai tiéng Anh di khai thac.
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3.3.2 Thudt giai

Bai toan gan nhan tir loai chu yéu dwa trén giai thuat FnTBL. Giai
thuat cua mo hinh gén nhan tir loai dya trén song ngitr Anh Viét nhu sau :

Pau vao : ngit liu song ngit, trong d6 v4i mot cau tiéng Anh s& cd
tuong ing mot cau tiéng Viét, 1a cau dich cua cau tiéng Anh.

Pau ra : tip nhén tir loai két qua cua cau tiéng Anh trong ngit liéu
song ngit.

Bude 1 : tién xir 1y ngit liéu dau vao. Cau tiéng Anh va tiéng Viét
duogc tach tir trong budce tién xir 1y nay.

Budc 2 : tién hanh lién két tir cho ngir liéu song ngit Anh-Viét . Mbi
tir tiéng Anh c6 thé lién két mot hay nhiéu tir tiéng Viét. Trong ngit liéu song
ngit duoc lién két tir trong budc 2 nay c6 thé ton tai cac tir tiéng Anh khong
lién két vai tir tiéng Viét. Cac tir tiéng Anh khong lién két v6i tir tiéng Viét
nao thuong la hu tur.

Bude 3 : tién hanh gan nhén co so cho cdu tiéng Anh. Cau tiéng Anh
s& duoc gan nhin co s bang giai thuat Maximum Entropy. Két qua gan nhan
& bude nay s& duoc kiém tra trude khi dwa vao 1am nhan co sé cho giai thuat
FnTBL. Viéc kiém tra duoc thuc hién véi mot tir dién tiéng Anh trong do6 c6
chtra thong tin tir loai. Két qua gan nhin trén s& kiém tra xem nhén tir loai
clia mot tir trong ngit liéu c6 trong tap nhin c6 thé co cua tir nay hay khong,
néu khong c6 thi mé hinh s€ chon mdt nhan c6 xac suét xuét hién cao nht.

Budc 4: &p dung ludt chuyén ddi cho mé hinh két hop vao ngit liéu
vira gan nhan co s ¢ bude 3. Giai thuat FnTBL s& tién hanh 4p dung tat ca
cac luat trong tap luat da hoc dugc vao ngir li€u. Cac luét co s6 diém cao s&
dugc 4p dung trude cac lut c6 diém thap s& duoc ap dung sau.

Budc 5: Ap dung thong tin tiéng Viét vao viéc chon nhan tir loai.
Chting ta tién hanh tra tir dién tiéng Viét dé nhan duoc cac nhin tir loai cua
tat ca cac tir tiéng Viét, cac nhin nay co thé khong chinh xac. Cac nhan tir

loai va tir tiéng Viét s& dwoc dung lam thong tin ngir canh dé chon nhin cho

63



Chuong 3: M6 hinh

tir tiéng Anh. Giai thuat FnTBL sé tién hanh duyét qua cac luat chuyén doi
trong tap luat c6 chira thong tin tiéng Viét, cac lut c6 diém cao s& duoc xét
dén trude, cac luat nao phu hop voi théng tin tiéng Viét trong ngit lidu s&

dugc ap dung.

3.3.3 Khung luat (Template):
Mot trong cac yéu té anh huong dén két qua ciia bd gan nhén chinh 1a
khung luat. Khung luat 12 cac mau luat hoc c¢6 sin do ching ta dua ra, chung
s& duoc sir dung trong qua trinh hun luyén cua chuong trinh. Mau luat hoc
dua ra s& anh hudng rat nhiéu dén kha nang stra 18i ciia chuong trinh. Cac bo

khung ludt théng thuong c6 dang la | JWord, hodc | JTag,

ie[~ab) ie[-a,b]

hoac UWord,, A Tag, , ngoai ra trong mo hinh cua chiing t61 con c6 str dung
ie[—a,b]

thém cac thong tin tiéng Viét dé bd sung thong tin cho bo gan nhén. Do do,

c6 mot s khung luat vé tiéng Viét nhu sau: UVNTag,. . Trong d6, VNtag la

ie[-a,b]
nhin tir loai cia tir tiéng Viét twong Gmg vai tir tiéng Anh dang xét. Pay 1a
diém khac biét ctia m6 hinh chiing t4i so v&i mé hinh khac.
Duéi ddy 1a mot s6 khung luat ma chung t6i da str dung trong mé hinh:
> Céac khung luat trong ddi cu thé ( dung dé stra cac truong hop
dic biét xuat hién it trong ngtr li¢u huén luyén).
pos_0 word 0 word 1 word 2 =>pos
pos_0 word -1 word 0 word 1 =>pos
pos 0 word 0 word -1=>pos
pos_0 word 0 word 1 => pos
pos_0 word 0 word 2 =>pos
pos_0 word 0 word -2 => pos
pos_0 word:[1,2] => pos
pos_0 word:[-2,-1] => pos
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> Cac khung luét tong quat
pos_0pos 1 pos -1=>pos
pos_0 pos:[1,3]=>pos
pos_0 pos:[1,2] => pos
pos_0 pos:[-3,-1] => pos
pos_0 pos:[-2,-1] => pos
pos_1 word 0 word -1=>pos
pos_0pos 1 pos 2=>pos
pos_0pos 1pos 2 word 1=>pos
Ngoai ra, con c6 mot s6 khung luat ap dung trén tiéng Viét nhur:
word_0 pos_0 posvn_0 wordvn_0 => pos
word 0 pos_0 posvn_1 wordvn_1 => pos
word_0 pos_0 posvn_2 wordvn_2 => pos
Dua vao cac khung luat trén, mo hinh FnTBL s& phat sinh cac luat dé sira cac
156i xuét hién trong ngit liéu hudn luyén. Mdi luat dugc sinh ra déu c6 mot s diém
nhit dinh. Dudi day 1a mot s6 luat hoc da dugc mé hinh rtt ra.
4 Cac luat tong quat
GOOD:808 BAD:0 SCORE:808 RULE: pos_0=AUX pos:[-3,-1]=NN => pos=VBZ
GOOD:459 BAD:0 SCORE:459 RULE: pos 0=AUX pos:[-3,-1]=NNS => pos=VBP
GOOD:184 BAD:0 SCORE:184 RULE: pos_0=AUX pos:[-3,-1]=PRP => pos=VBP
GOOD:169 BAD:15 SCORE:154 RULE: pos 0=VBZ pos -1=NNS pos -2=NN =>
pos=VBP
GOOD: 149 BAD:12 SCORE:137 RULE: pos_0=VBP pos:[-3,-1]=MD => pos=VB
GOOD: 120 BAD:0 SCORE: 120 RULE: pos 0=AUX pos:[1,3]=DT => pos=VBZ
GOOD: 123 BAD:3 SCORE:120 RULE: pos_0=VBZ pos:[-3,-1]=MD => pos=VB
GOOD:98 BAD:9 SCORE:89 RULE: pos 0=NNS pos_1=CD => pos=NNP
GOOD:81 BAD:5 SCORE:76 RULE: pos_0=NNP pos _-1=VB pos_1=CD => pos=NN
Céc luat cu thé
GOOD:137 BAD:0 SCORE:137 RULE: pos 0=NN pos 1=NN word_(O=operating
word_1=system => pos=VBG
GOOD:31 BAD:3 SCORE:28 RULE: pos_0=NN word_0=data pos 1=NN => pos=NNS
GOOD:23 BAD:0 SCORE:23 RULE: pos_0=NNP word_0=PC pos_-1=JJ => pos=NN
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GOOD:20 BAD:1 SCORE:19 RULE: pos 0=NNP word_O=matrix pos I=NNS =>
pos=NN
GOOD:13 BAD:0 SCORE: 13 RULE: pos_-1=RB pos_0=VBP word_-1=not word (O=need
=> pos=VB
GOOD:15 BAD:2 SCORE:13 RULE: pos_0=NNP word:[1,2]=printer => pos=NN
Mic du s6 luat s6 luat ciia mé hinh phat sinh 1a kha 16n nhung khong phai tat
ca cac luat déu dung dugc. Chung phai dugc kiém tra lai béng tay dé dam
bao dugc d chinh xac cua ludt.(Tham khao thém & phu luc D)

3.3.4 Cai tién

Nhu di trinh bay & trén, cac m6 hinh gan nhin hién nay trén thé gisi
da tan dung gan nhu triét dé cac thong tin ma cau tiéng Anh cung cap. Do do,
mudn ting két qua cta bd gan nhin thi ta phai sir dung thém cée thong tin lay
tir ngdn ngir khac. Do d6, khi tién hanh gan nhén ti loai trén ngit liéu song
ngit Anh-Viét, ta s& c6 duoc mot ngudn thong tin bd sung vo cing phong
phi1. Véi cac thong tin nay, ching ta s& giai quyét dwoc kha nhiéu trudng hop
nhép nhang. Nhu vi du sau:

Ta c6 cap cau sau:

Even if a computer can do its job without a person sitting in front of
it, people still design, build, program, and repair computer systems.

Thidm chi mot mdy tinh cé thé lam cdc cong viée ciia né ma khong can
nguoi ngoi trude mdt, nhwng con nguoi van thiét ké, xay dung, Igp trinh va
chudn bi cdc hé thong may tinh ddy chi.

A computer file is simply a set of data or program instructions that
has been given a name.

Mot tap tin may tinh chi don gian la mot t@p hop dir liéu hoac cac chi
thi cua cdc chwong trinh, va dwoc dat cho mot cdi tén.

Khi gan nhan cho hai cau trén, chwong trinh s€ gdp kho khan
khi phai gan nhan tur loai cho tr program, do tr program co hai tir loai
danh tir (NN), va dong tir (VB). Nhung khi c6 thém théng tin tiéng

Viét, ¢ day la thong tin c6 dwoc do sa dung lién két tu,
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xac cua cau. Vi khi tir program lién két voi tir “lap trinh”, s& c6 tir loai 1a
dong tir, con khi lién két voi tir “chuong trinh” s& c6 tir loai 13 danh tu.

Nho cac thong tin bd sung cia tiéng Viét, ta s& giai quyét duoc kha
nhiéu 16i con sét lai sau khi stra 13i béng cac bd luat cia FnTBL. Cac thong
tin tiéng Viét, cu thé & day la mbi lién két tir, s& duoc st dung béng cach tao
ra mot ngir lidu dang (golden corpus) trong d6 c6 ca thong tin vé tir loai va
cac moi lién két tir. Sau do, ta & dung mo hinh FnTBL rat ra cac luat dé stra
céc 151 con lai. Trong qua trinh huan luyén rat ludt ndy, qua trinh gan nhan
khoi tao 1a két qua ciia mé hinh két hop ¢ trén.

Ngoai ra, ta con co thé sir dung thong tin vé tir loai tiéng Viét dé bd

sung cho céc lién két tir ma tur tiéng Viét chi ¢c6 mot tir loai.

3.3.5 Chiéu sang tiéng Viét

Hién nay, cac bai toan xtr Iy ngon ngit tir nhién trén tiéng Viét con gip
rat nhiéu han ché. Cac giai thuat 4p dung cho bai toan xtr Iy ngdn ngit nhat
khi &p dung trén tiéng Vi¢t khong nhan dugc Kkét qua nhu mong mubn, dic
biét hién nay ching ta chua c6 dugc nhitng bo ngir li¢u can thiét cho viéc ap
dung cac giai thuat trén tiéng Vigt. Chi phi dé tao nén mot bo ngtr liéu du 16n
cho cac bai toan vé ngdn ngir 14 rat 16n. Mot trong nhimg hudng tiép can
hién nay dé giai quyét tinh trang thiéu cac ngudn ngir liéu 1a ding két qua
sin co trén cac ngdn ngit khac dé tao nén ngudn ngit liéu cho tiéng Viét.

Pé xdy dung ngudn ngir liéu c6 gan nhan tir loai cho tiéng Viét chung
ta c6 thé dung cac bo ngit liéu di c6 gan nhén tir loai cua tiéng Anh, thong
qua mdi lién két tir voi tiéng Viét, chung ta sit dung cac anh xa vé tir loai
gitra hai ngon ngit Anh - Viét dé chiéu cac tir loai tir tiéng Anh sang tiéng
Viét([12]).

Viéc chiéu tir loai tir tiéng Anh sang tiéng Viét khong chi don gian tir
loai cua tir tiéng Viét twong (mg véi tir tiéng Anh s& ¢ cing tir loai véi tir

tiéng Anh, vi chung ta biét ring tiéng Viét va tiéng Anh thudc hai loai hinh
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khac nhau nén tir loai ctia cdp tir twong (mg trong tiéng Viét va tiéng Anh Ia
khong gidng nhau. Vi chung ta chua c6 cac ngit liéu vé tir loai trén tiéng Viét
nén chung ta phai tao nén cac anh xa tir tiéng Anh sang tiéng Viét bang tay.

Céc anh xa nay c6 dang voi tur loai tiéng Anh la A thi tir loai tiéng Viét l1a B.

Viducau:
1 Can Can A Can
PRP MD VB DT NN
T6i Cé thé Péng mot Cdi hop
P MD V DT N

Tir bang trén ching ta c6 thé tao nén nhitng 4nh xa ¢6 dang tir loai
tiéng Anh 13 PRP ( Pronuon ) thi tir loai tiéng Viét 13 P-(Pronoun), tir loai
tiéng Anh 1a VB (Verb) thi tir loai tiéng viét 1a V' (Verb). Chung ta s& tién
hanh tao cac anh xa cho tt ca cac tir loai trong tiéng Anh.

Cac anh xa nay s€ dugc ap dung vao mot bd ng liéu , két qua cua
viéc ap dung nay s& dugc dung dé kiém tra xem anh xa trén c6 chinh xac hay
khong ddng thoi tim ra cac anh xa m&i ma trong qué trinh lam bang tay
chung ta chua nhén ra. Vi nhitng 4nh xa khong dong nhat nhu tir loai tiéng
Anh 1a A thi tir loai tiéng Viét 1a B va C thi ching ta tao thém cac anh xa
trong d6 c6 kém thém ngir canh dé viéc chiéu duoc chinh xac hon. Véi cac
anh xa trén chung ta co thé xay dung dugc mot bo dung trong viéc anh xa tur
loai tir tir tiéng Anh sang tiéng Viét. Cac ludt nay c6 dinh dang nhu sau :

pos_0=PRP => posvn_0=P

pos. 0=VB => posvn_0=V

Cac luat nay co thé dung dé tao bod ngtr licu vé tir loai trén tiéng Viét
tr bo ngtlr liéu vé tir loai trén tiéng Anh, hay ciing c6 thé dung dé tao mot bd
ngit liéu m&i bang cach str dung chwong trinh gan nhén tir loai cho tiéng Anh

va chicu két qua cta viéc gan nhan tir loai nay sang tieng Viét.
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Viéc chiéu tir loai niy mang mot y nghia to 16n trong viéc xay dung
bd ngtr licu tiéng Viét. B ngit liéu nhan dugc co két qua khong hoan toan
chinh xac nhung né s& gitip cho cong viéc gan nhan tir loai giam nhe di rat
nhiéu, cong viéc chuyén tir viéc phai tién hanh gan nhan tir loai bang tay

thanh viéc chinh sira cac 16i xay ra do qua trinh lam ty dong nay.
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Trong chwong ndy, chung t6i xin trinh bay vé cai dat cu thé cua
chuong trinh, két qua thtr nghiém vdi cac mé hinh khac nhau, va danh gia

ket qua cua cac mo hinh nay.

4.1 Cai dat
4.1.1 Cai dat bo gan nhan tw loai dwa trén mo hinh két hop FnTBL
va ME.
4+ So' @6 mé hinh

Ngit liéu tho

I

Gan nhén bang
giai thuat ME

|

Gan nhan bf?lng | Tap 1}1@‘( N
giai thuat FTBL chuyén doi

!

Két qua

Hinh 4-1: So' gan nhin cho md hinh két hop
+ Cai dat
Piu vao : ciu tiéng Anh can gan nhan tir loai.
Piu ra : tip nhan két qua.
Budre 1¢ tién xu 1y.
Buérc 2 : Gan nhin co so bang giai thuat ME
lap, v6i tir w; trong cAu can gan nhan tir loai.
tinh xac suét tir w; 6 nhin t; : p(Wi,t;)
chon nhén c6 xac suat p cao nhat.

Bude 3 : gan nhin tir loai bang FnTBL

71



Chuong 4: Cai dat thir nghiém va danh gia két qua

Lap, vai luat r; trong tap ludt huan luyén trén mo hinh két hop
Lap, vai tir w; trong cau can gan nhan tir loai.

néu ngit canh cua tir w; phu hop véi ngir canh trong luat

ap dung luat r; cho tir w;
return két_qua
4.1.2 Cai dat bo gan nhan twr logi co sw dung thong tin tiéng Viet.

& So' d0 mé hinh

Ngit liéu tho

y
Lién két tr

!

Gan nhan bang
giai thuat ME

A4

Gan nhan bang Tap luat chuyén doi
. n — , a1y £
giai thuat FTBL cua md hinh két hop

Gan nhan bfmg Tap luat chuyén doi
.. R —— 1A oY
giai thuat FTBL ¢6 thong tin tiéng
Viét
y
Két qua

Hinh 4-2: So' @6 md hinh gan nhan sir dung thong tin tiéng Viét.
+ Cai dat
Piu vio : ciu tiéng Anh can gan nhan tir loai va ciu tiéng Viét dugc dich tir

cAu tiéng Anh trén.
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Piu ra : tip tir loai clia cau tiéng Anh
Buére 1 : tién xtr Iy trén hai cau tiéng Viét va tiéng Anh.
Buére 2 : lién két tir hai cdu tiéng anh va tiéng Viét.
Buée 3 : gan nhan tir loai cho cau tiéng Anh bang mé hinh két hop.
Budc 4 : Str dung thong tin tiéng Viét dé chinh stra cac nhin sai trong md
hinh két hop.
Lip, v6i cac ludt r; trong tap luat chuyén ddi c6 thong tin tiéng Viét
Lip, v6i cac tir wi trong cau tiéng Anh

kiém tra ngit canh tiéng Anh trong luét r; c6 phu hop véi

ngir canh cua tir w; trong cau tiéng Anh khong?
néu ding thong qua mdi lién két tir véi cau tiéng
Viét kiém tra thong tin tiéng Viét di kém trong ludt chuyén ddi co dung
khong.
néu dang ap-dung luat r; cho tir w;
return két_qua
4.1.3 Cai ddt mé hinh chiéu tir logi tir tiéng Anh sang tiéng Viét
4+ So' dd md hinh

Ngir liéu song
ngit tho

!

Gan nhan bang mo hinh
két hop co dung thong
tin tiéng Viét

l

Chiéu tir loai sang
tiéng Viét

|

Két qua

«—— | Tap luat chibu
tur loai

Hinh 4-3: So' @6 md hinh chiéu tir loai sang tiéng Viét.
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+ Cai dat

Piu vao : cip cau song ngit Anh-Viét chua gan nhén tir loai
Piu ra : két qua gan nhan tir loai trén ciu tiéng Anh va tiéng Viét
Budre 1 : tién xtr Iy trén cdp ciu song ngi
Buérc 2 : lién két tir cho cip cdu song ngit
Bude 3 : gan nhén tir loai cho cdu tiéng Anh bang mé hinh két hop c6 ding
thém théng tin tiéng Anh
Buéc 4 : chiéu két qua tir loai trén cau tiéng Anh sang tiéng Viét

Lap, véi mdi tir w; trong cau tiéng Anh

v6i mdi luat chibu tir loai T
kiém tra diéu kién ngit canh c6 phu hop véi lugt
néu dung thi 4p dung luat chiéu 1j cho tur tiéng
Viét wy

return két qua

4.2 Thir nghiém
4.2.1 Thu nghiém voi cac mo hinh khoi tao khac nhau.

Trong huéng tiép can nay chung t6i st dung phuong phap két hop cac
giai thuat gan nhan tién tién va c6 do chinh xac cao nhat hién nay. Nhu da
trinh bay & phan trén, hudng tiép can nay 1a ding mot giai thuat tot nhat hién
nay dé gan nhan co s0, tir d6 mo hinh s& dung giai thuat Fn'TBL dé chinh sira
cac 16i trén nhén co s& dé nhan duoc két qua tdt nhat. Viéc chon bd gan nhan
co s0 1a tuong ddi quang trong vi nhu da trinh bay giai thuat dung gan nhin co
so phai sir dung thong tin ngit canh pht hop dé sau d6 chung ta ding giai thuat
FnTBL chinh stra ¢6 hi¢u qua. Ngoai ra viéc chon mic ngudng trong qua trinh
hoc cua giai thuat FnTBL ciing khd quan trong. Néu ching ta chon mirc

ngudng dé hoc khong phu hop thi két qua gan nhan s& khong dat nhu ching ta
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mong muon. Néu chon mic ngudng qua 16n thi két qua s€ khong chinh xac

nguoc lai thi két qua gén nhan sé roi vao trudng hop qua chi tiét.

4.2.1.1 Két qua thir nghi¢ém dung Unigram 1 giai thuat gin nhin co sé.

Giai thuat Unigram 1a giai thuat gan nhan dua trén thong ké cac tir
loai trong ngit liéu hoc. Trong qua trinh gan nhan cho ngit lidu néu tir ton tai
trong ngilt li€u hoc thi gidi thuat chon nhan co tﬁng s6 xuét hién cao nhit
trong ngit li€u hoc cho tir hién tai, nguoc lai giai thuat s€ dung cac heuristic
dé gan cho tur hién tai mdt tir loai nao do6. Giai thuat nay khong dung dén
thong tin ngit canh ma tir d6 ton tai ( nhu tir hay tir loai cua tir phia trudc, tir
phia sau hay tir hién tai ). Viéc khong dung ngir canh lam cho giai thuat nay
khong c6 do chinh xac cao nhu cac giai thuat khac. Tinh uvu viét cua giai
thuat 1a & chd giai thuat don gian. Trong qua trinh thir nghiém chung toi da
dung giai thuat nay dé tién hanh gan nhan co sé cho mo6 hinh cia minh. Qua
trinh thr nghiém trén viéc gan nhan co s& bﬁng giai thudt Unigram v&i céc

mirc ngudng khac nhau cho két qua nhu sau.

< Vi mire ngwong la 4

> Két qua hoc

Bo ngir lieu 186 tr trong ngit lieu hoc S6 ludt hoc duoc
Cadasa 88338 176

SUSANNE 150368 345

Mot phan b6 ngik liéu | 125202 289

Penn Tree Bank

Toan bg ngit liéu 363908 413
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» Qua trinh gan nhan

B¢ ngir liéu S6 tir trong ngit | Két qud gdan | Két qud dau ra ciia
liéu danh gia nhan co so Fast TBL
Cadasa 6202 90,3% 94,4%
SUSANNE 10081 89,1% 93,5%
Mot phan b ngie liéu | 12504 91,1% 95,3%
Penn Tree Bank
% Vi mirc nguwong la 3
> Két qua hoc
Bo ngir liéu So tir trong ngir lieu hoc 156 luat hoc duoc
Cadasa 88338 275
SUSANNE 150368 |97
Mgt phan b ngiv liéu | 125202 1018
Penn Tree Bank
Toan bo ngir liéu 363908 1521

» Qua trinh gan nhan

B¢ ngir liéu

S6 tir trong ngir

Két qua gan

Ket qua dau ra cua

Penn Tree Bank

liéu danh gia nhan co so Fast TBL
Cadasa. ~ 6202 90,3% 95,6%
SUSANNE 10081 89,1% 94,9%
Mgt phan b ngiv liéu | 12504 91,1% 95,7%

< Vi mire nguwong la 2
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> Két qua hoc

Bo ngiv liéu

S6 tir trong ngir liéu hoc

S6 ludt hoc duoc

Cadasa 88338 603
SUSANNE 150368 2013
Mot phan bé ngik lidu | 125202 1845
Penn Tree Bank

Toan bo ngir liéu 363908 2267

» Qua trinh géan nhan

B¢ ngir lieu

S6 tir trong ngir

Két qua gan

Ket qua dau ra cua

ngit lieu Penn

Tree Bank

liéu danh gia nhan co so Fast TBL
Cadasa 6202 90,3% 196,4%
SUSANNE 10081 89,1% - 195,9%
Mgt phan  bé | 12504 91,1% 96,2%

s Voi mirc ngwong la 1

> Két qua hoc

B¢ ngir lieu

So tir trong ngit liéu hoc

S6 ludt hoc duoc

Cadasa -~ 88338 1307
SUSANNE 150368 3576
Mot phan b ngik lidu | 125202 4012
Penn Tree Bank

Toan bo ngiv liéu 363908 4312
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» Qua trinh gan nhan

Bo ngir liéu

S6 tir trong ngi

Két qua gan

Keét qua dau ra cua

Penn Tree Bank

liéu danh gia nhan co so Fast TBL
Cadasa 6202 90,3% 96,3%
SUSANNE 10081 89,1% 96,0%
Mot phan b ngie liéu | 12504 91,1% 96,2%

4.2.1.2 Két qua thir nghiém véi nhin khéi tao cia md hinh Markov 4n

< Vi mirc ngwong la 4

> Két qua hoc

Bo ngiv liéu

S6 tir trong ngit liéu hoc

S6 ludt hoc duoc

Cadasa 88338 167
SUSANNE 150368 > 354
Mét phan bé ngir lidu | 125202 v 314
Penn Tree Bank

Toan bo ngie liéu 363908 413

» Quad trinh gan nhan

B¢ ngir liéu

So tir trong ngiv | Két qua gdn

Ket qua dau ra cua

Penn Tree Bank

liéu danh gia nhan co so Fast TBL
Cadasa 6202 90,5% 93,4%
SUSANNE 10081 91,5% 94,1%
Mot phén bo ngiv liéu | 12504 91,3 93,8%
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< Vi mire ngwong la 3

> Két qua hoc
Bo ngir liéu So tir trong ngir liéu hoc S6 ludt hoc dwoc
Cadasa 88338 234
SUSSANNE 150368 489
M0t phan bo ngir liéu | 125202 512
Penn Tree Bank
Toan bo ngir liéu 363908 567

» Qua trinh gén nhan

Bo ngir licu S6 tir trong ngiv | Két qua gdn | Két qua dau ra cia
liéu danh gia nhan co so Fast TBL

Cadasa 6202 90,5% o 95.4%

SUSSANNE 10081 91,5% 95,1%

MGt phan b6 ngir liu | 12504 | 91,3 95,8%

Penn Tree Bank |

s Vi miec nguongla 2

> Két qua hoc

Bo ngir liéu

|¥ S6 tir trong ngit liéu hoc

S6 ludt hoc dwoc

Cadasa 88338 543
SUSANNE _ 150368 671
Mot phén bé ngiv liéu | 125202 673
Penn Tree Bank

Toan bg ngir liéu 363908 741
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» Qua trinh gan nhan

B¢ ngir liu

S6 tir trong ngir

Két qua gan

Ket qua dau ra

liéu Penn Tree Bank

liéu danh gia nhan co so cua Fast TBL
Cadasa 6202 90,5% 96,6%
SUSANNE 10081 91,5% 96,7%
Mgt phan b ngit | 12504 91,3 96,5%

& Vi mire ngwong la 1

> Két qua hoc

Bo ngir liéu So tir trong ngit lieu hoc | S6 luat hoc duoc
Cadasa 88338 #890

SUSANNE 150368 | 1045

Mét phan b ngi liéu | 125202 oy 1145

Penn Tree Bank

Toan bg ngir liéu 363908 \ 1342

» Qua trinh gan nhéan

Bo ngir liéu

S6 tir trong ngir

Két qua gan

Keét qua dau ra cua

Penn Tree Bank

liéu danh gia nhan co so Fast TBL
Cadasa ( 6202 90,5% 96,5%
SUSANNE 10081 91,5% 96,4%
Mot phan b ngiv liéu | 12504 91,3 96,5%
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4.2.1.3 Két qua thir nghiém dung Maximum Entropy lam giii thuit gin
nhan co so.

Két qua nhan dugc khi thir nghiém véi viéc dung thuat todn maximum

Entropy lam giai thuat gan nhin co s¢ da nhan dugc nhiig két qua hét stc

kha quan.

< Vi mirc nguwong la 4

> Két qua hoc

Bo ngir liéu S6 tir trong ngir lieu hoc So luat hoc duoc
Cadasa 88338 203
SUSANNE 150368 316

Mot phan bé ngit liéu Penn | 125202 233

Tree Bank

Toan b ngit liéu 363908 [ 360

» Qua trinh gan nhan

Bé ngir lieu S6 tir trong ngit | Két qua gan | Két qua dau ra cia
liéu danh gia nhan co so Fast TBL

Cadasa 6202 96% 97,1%

SUSANNE 10081 95,3% 96,8%

MGt phan b ngir lidw' 12504 95,9% 96,5%

Penn Tree Bank
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®

% Vi mirc nguwong la 3

> Két qua hoc

B¢ ngir liéu

S6 tir trong ngit liéu hoc

S6 ludt hoc dwoc

Cadasa 88338 275

SUSANNE 150368 391

Mot phin bé ngit liéu Penn | 125202 350

Tree Bank

Toan bé ngit liéu 363908 420 N ® |

» Qua trinh gan nhan

Penn Tree Bank

| 95,9%
I

Bé ngiv ligu S6 tir trong ngit | Két qua gdnTKét qua dau ra ciia
liéu danh gida nhan co so Fast TBL

Cadasa 6202 96% 97,2%

SUSANNE 10081 95,3% 97,1%

Mot phan bé ngir liéu | 12504 N 96,8%

s Véi mikc ngwing la 2
> Két quahoc

B¢ ngiv lieu S6 tir trong ngir liéu hoc S6 ludt hoc dwoc
Cadasa & 88338 492
| SUSANNE 150368 615
| Mot phén bé ngiv liéu Penn | 125202 540
Tree Bank
Toan bé ngit liéu 363908 750
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» Qua trinh gan nhan

B¢ ngir liéu S6 tir trong ngit | Két qua gan | Két qua dau ra cia
liéu danh gia nhan co so Fast TBL
Cadasa 6202 96% 97,8%
SUSANNE 10081 95,3% 97,4%
Mot phan b ngir lidu | 12504 95,9% 97,5%
Penn Tree Bank
s Voi mikc nguigng la 1
> Két qua hoc
B ngir licu S6 tir trong ngir liéu hoc 156 luat hoc duoc
Cadasa 88338 1611
SUSANNE 150368 o 2161
M¢t phan b ngiv liéu Penn | 125202 1904
Tree Bank
Toan b¢ ngit liéu 363908 2371

» Qua trinh gan nhan

Két

Ket qua dau ra cua

Bo ngir liéu TS(SI te trong ngir qud gan

liéu danh gia nhan co s¢ Fast TBL
Cadasa (> 6202 96% 97,8%
| SUSANNE 10081 95,3% 97,4%
| Mot phéin bé ngit lieu | 12504 95,9% 97,6%
Penn Tree Bank
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4.2.2 Thir nghiém voi cac khung ludt khac nhau cho giai thudt TBL
nhanh

Vi cac khung luat khac nhau ching ta nhan dugc cac Kkét qua hoc
khac nhau. S6 lugng cac khung luat ciing nhu ngir canh ma mdi khung luat
quy dinh anh huong rat nhiéu dén két qua cia viéc gan nhan.

Vi céac khung luat khac nhau thi s6 luong luat hoc nhan dugce 1a khac
nhau. Khi c6 cang nhiéu khung luat dugc dung trong qua trinh hoc thi s6
luong luét hoc ra giam xuéng, nhung $6 luat giam khong déu trén s6 lugng

cac khung luat khac nhau.

S6 lwong khung ludt | S6 ludt hoc dwoc
13 623
20 572

J

Vi cac khung luat c6 d6 rong ngt canh nho thi s6 luat hoc ra s& it

nhung két qua viéc gan nhan s& bi giam di vi khi d6 giai thuat d& roi vao tinh
trang qué chi tiét.

Vi cac khung luat trong d6 chon ngit canh chi dua trén ngtr canh la
cac tir loai cua cc tir chung quanh ma khéng xem xét dén cac tir chung
quanh no, thi luat chiing ta hoc ra s& mang tinh tong quéat cac luat ndy s&
chinh dugc cac truong hop tong quat Nhung vai cac trudng hop bat qui tic
hay nhimng truong hop c6 ngir canh dic biét it xuat hién thi cac ludt hoc ra s&
khong chinh sua dugc. Nguoc lai cac khung ludt c6 thong tin tir bén canh n6
thi s& chinh duoc cac trudng hop bat qui tic hay cac truong hop c6 ngit canh
dic biét nhung cac luat nay khong téng quat. Trong mé hinh nay chung toi
két hop tat ca cac khung ludt c6 ngit canh khac nhau chira thong tin cia tir

bén canh n6 nham tranh cac nhugc diém cua & trén.
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4.2.3 Két qud gan nhan tir logi khi ding théng tin tiéng Viét
B¢ ngir liéu S6 lwong tir trong | Khong sir dung théng | Sir dung thong
ngu liéu danh gid | tin tiéng Viét tin tiéng Viét
Cadasa 6202 97,8% 98,5%
Susan 10081 97,4% 98,1% :
o

4.3 Nhan xét

Qua céac thur nghiém trén cac by gan nhan co s¢ cling nhu cac muc
ngudng khac nhau chung ta thiy véi mdi muc ngudng va voi mdi bd gan
nhin khac nhau két qua ching ta nhan duoc 1a khac nhau va két qua téi uu 1a
két qua v&i viée chon giai thuat Maximum Entropy 1am bo gan nhén co s& va

v6i mirc ngudng 1a 2 thi chung ta nhan duoc két qua toi uu nhat
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Chuong 5: Tong két

5.1 Két qua dat duoc

Nhu dd dé cdp ¢ phan dau, hién nay, kha nhiéu bd gan nhén tir loai
tiéng Anh trén thé gidi dat dugc do chinh xac cao. Cac by gan nhan nay da tan
dung gan hét thong tin v& tir vung ciing nhu ngit canh dugc cung cép. Do do,
néu ta chi cai tién cac giai thuat trén mot cach thong thuong thi khé co thé ting
d6 chinh xac ciia bd gan nhan. Vi vay, chung t6i da két hgp mot s mo hinh
gan nhin di dat két qua lai v6i nhau. Tan dung vu diém cua timg bd gan nhan
dé 1am tang két qua clia bo gan nhan. Bén canh d6, dé sir dung thém thong tin
tiéng Viét, chung toi da tién hanh gan nhén tir loai trén cip cau song ngit Anh-
Viét thay vi chi gan nhan tur loai trén don ngtr.

Trong md hinh nay, chung toi di tan dung wu diém cia mé hinh
FnTBL 14 c6 thé sira nhan trén mot bo dir liéu da duoe gan nhan boi mot mod
hinh khac dé cai tién chat lugng mé hinh. Do d6, chung t6i dd chon mé hinh
gan nhén tir loai tiép can theo huéng théng ké MAXIMUM ENTROPY, dé
lam chuong trinh gan nhan khéi tao cho moé hinh FnTBL. Do m6 hinh Fn'TBL
12 m6 hinh hoc huéng 16i, nén mé hinh chi stra cac 18i sai ctia qua trinh khéi
tao. Piéu nay dam bao sy két hop cua hai mo hinh nay chic chin s& lam ting
két qua ctia bd gan nhan 1én. Ching t6i da tién hanh danh gia két qua cac mod

hinh trén dit liéu Suasn va két qua dat dugc nhu sau:

M hinh MAXIMUM | FaTBL | M6 hinh | M6 hink k& hop c6 sir
ENTROPY két hop dung théng tin tiéng Viét

D6 chinh 96,2 9%66 978 985

xac(%)

Ngoai ra chiing t6i con kiém tra trén mot s dit liéu tin hoc va két qua
cling twong tu nhu vay. Pic biét, két qua ciia md hinh tét hon khi 4p dung voi

cac dir liéu vé tin hoc.
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Tuy nhién, néu chi két hop hai mé hinh trén thi vin con mét sé trudng
hop ma chung khong du thong tin dé khtr nhap nhang. Dé giai quyét van dé
nay, chung t6i da quyét dinh str dung thém cac thong tin bd sung tir tiéng Viét.
D6 1a tir va tir loai cia tir tiéng Viét twong tmg vai tir tiéng Anh dang xét. Cac
thong tin ndy c6 duoc 1a nho mdi lién két tir trong song ngit Anh-Viét.

Pay chinh 1a diém khéac biét ciia mo hinh ching t6i so véi cic md
hinh gan nhan tu loai hién nay. Trong bai todn gan nhan tir loai cua minh
chung toi da tién hanh hoc trén ngir lidu song ngit(bang mo hinh FnTBL) dé
tim ra cac mdi quan hé gitra tir va tir loai trén hai ngdn ngir 1a tiéng Anh va
tiéng Viét. Nhitng mbi lién hé nay chinh 1a co s cho vi¢c chon tir loai cho tur
trong ngit liéu can gan nhan. Thong qua qua trinh hoc sé& rut ra cac luat sira cac
16i ma mo6 hinh FnTBL chua sira duoc. Va két qua gan nhin da ting thém
khoang 0,5% nhd ap dung cac thong tin vé tiéng Viét:

Ngodi ra, chung t6i ¢6 st dung két qua dat dugc tir bd gan nhan dé
xay dung mot bd ngir liéu song ngit Anh-Viét, trong d6 cac ciu tiéng Viét
cling dugc gan nhan tir loai. Chiing t6i dd sir dung cac thong tin c¢6 sin vé nhin
tir loai cua tiéng Anh, cac thong tin vé tiéng Viét va moi lién hé giita hai ngon
ngit ndy dé thuc hién chiéu két qua tir cdu tiéng Anh sang cdu tiéng Viét. Tuy

nhién, két qua dat duoc & phan nay con twong déi han ché.
5.2 Han ché

Céac két qua dat dugc trong ludn van nay con nhiéu han ché. Mic du
mo hinh d3 tan dung dwgc mot sd théng tin ¢ trong song ngit Anh-Viét
nhung két qua dat duogc van con han ché. Ly do chinh & day 1a do bo ngir lidu
huan Tuyén tuong d6i nho, chua dii 16n dé bao quét cac truong hop 16i. Do
d6, van con mot s6 16i ma chuong trinh van chua stra dugc.

Do ngir li¢u dugc str dung trong mo hinh nay la ngit 1iéu song ngtr da
duge lién két tir nén ton kha nhiéu thoi gian dé xay dung ngit liéu nay. Vi
vay, chiing toi chi du thoi gian xay dung mot ngit liéu nho da dé lam di lidu

huén luyén cho mé hinh.
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Ngoai ra, cac ludt phat sinh trong qua trinh hoc van c6 mot sb luat
khong tét. Do do, ching toi van phai hiéu chinh lai bang tay dé lam ting két
qua ctia bd gan nhan. Va qua kiém tra, chiing t6i thdy rang sau khi hiéu chinh

luat thi d3 han ché duoc mot s 16i cua bo gan nhan.
5.3 Huwéng phat trién:

Mic du két qua dat duoc ciia mé hinh nay tuwong dbi cao, khoang
98,5%. Nhung md hinh nay van con c6 kha ning phat trién tiép tuc. Néu
ngtt liéu li¢u dugc xay dung t6t hon thi do chinh xé4c cua chuong trinh sé&
con tang 1én kha nhiéu. Ngoai ra, con kha nhiéu thong tin vé tiéng Viét ma

chung ta co6 thé phat khai thac dé nang cao két qua chuong trinh.

Bén canh d6, do thoi gian han ché nén trong ludn vin nay chung toi
chi tap trung gan nhan tir loai trén cdu tiéng Anh. Con phan anh xa két qua
qua tiéng Viét van con chua tot. Néu ta c6 du thoi gian dé xay dung mot ngir
lidu tot hon nita thi két qua cua viéc gan nhan tir loai s& tiép tuc ting lén.

Nho vay, chat luong ciia hé dich may cling s€ tang.
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Phu luc A:Cac tap nhan caa Penn Tree Bank
Trong luan van, dé danh dau nhan tir loai (POS) ciing nhu cac thanh phan cua

phép, toi sir dung bo nhan ctia Penn Tree Bank (ngir liéu tiéng Anh thong dung trén

thé gi4i hién nay):
4+ CAC NHAN TU LOAI (gém 36 nhén, khong tinh dau ngit):

STT | Nhin tir | Tir viét tit Y nghia
loai
1 CC Coordinating conjunction | Lién tir N
2 CD Cardinal number S6 tir
3 DT Determiner Pinh tur N
4 EX Existential "there" Co
5 FW Foreign word ( Tu nuée ng_oe‘li_
6 IN Preposition or | Giditr
subordinating conjunction
7 1 Adjective Tinh tur
8 JJR Adjective, comparative_ Tinh tr so sanh hon
9 AN Adjective, superlativ_e ‘ Tinh tir so sanh cuc cap
10 LS List item marker Dau liét ké
11 | MD Modal Tur tinh thai
12 | NN Noun, gingular Or mass Danh tir, sO it hay khoéng dém
duoc
13 | NNS ' Noun, plural Danh tir s6 nhiéu
14 |[NNP Proper noun, singular Danh tir riéng s6 it
15 NNPS Proper noun, plural Danh tir riéng s6 nhiéu
16 PDT Predeterminer Tién chi dinh tir
17 | POS Possessive ending Dau cudi cta sd hitu cach
18 | PRP Personal pronoun Dai tr nhan xung
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19 | PRPS Possessive pronoun Pai tir so hiru

20 |RB Adverb Trang tu

21 RBR Adverb, comparative Trang tir so sanh hon

22 | RBS Adverb, superlative Trang tir so sanh cuc cap

23 | RP Particle Tiéu tir

24 | SYM Symbol Ky hi¢u

25 | TO "to" Tu “to”

26 |UH Interjection Than tr P

27 | VB Verb, base form Dong tir dang nguyén thé o

28 VBD Verb, past tense bong tir qua kha

29 | VBG Verb, gerund or present | Danh dong tur / hiérﬁhén tur
participle

30 | VBN Verb, past participle Pong tir qﬁphﬁn tur

31 VBP Verb, non-3rd person | Pong tir khong phai ngdi 3 s it
singular present hién tai

32 | VBZ Verb, 3rd person singular | Pong tir ngdi 3 so it, hién tai
present

33 | WDT Wh-determiner Dinh tir bat dau bat Wh-

34 | WP Wh-pronoun Dai tir bat dau bat Wh-

35 | WP$ Possessive wh-pronoun Dai tir s¢ hitu bat dau bat Wh-

36 | WRB Wh-adverb Trang tir bat ddu bat Wh-
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Phu luc B: B§ nhin tir loai tiéng Viét.

STT | Nhin tir loai | Y nghia

1 CC Lién tur

2 CD S6 tir

3 |DT Dinh tir

4 FW Tt nudc ngoai

5 |IN Gi6i tir

6 |A Tinh tir)

7 LS Dau liét ké

8 |MD Tir tinh thai a
9 |N Danh tir S
10 |POS S hitu cach Y
11 P Pai tir nhan xung AS

12 | P$ Pai tir so hitu >

13 R Trang tu . ¢

14 |RP Tiéu tir R/

15 |SYM Ky hiéu

16 |UH Than tir

17 |V Dong tir
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Phu luc C: Bang anh xa tir loai tir tiéng Anh sang

tiéng Viét.

STT Nhin tir loai tiéng Anh | Nhin tir loai tiéng Viét
1 cC CC

2 CD CD

3 DT DT

4 EX %

5 FW FW

6 IN IN -
7 i A T
8 JIR A N
9 1IS A N

10 LS LS

11 MD MD

12 NN N

13 NNS TN

14 NNP N

15 NNPS N

16 PDT DT

17 POS POS

18 PRP P

19 | PRP$ P$
bo_ RB R
l 21 RBR R

22 RBS R

23 RP RP

24 SYM SYM
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UH

P$

TO
UH

VB

VBD
VBG
VBN
VBP

VBZ

WDT
WP

WP$

WRB

25

26

27

28

29
30
31

32
33
34
35

36
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Phu luc D: Mt s6 ludt chuyén doi.

1.GOOD:169 BAD:15 SCORE:154 RULE: pos 0=VBZ pos -1=NNS pos _-2=NN =>
pos=VBP

2.GOOD:149 BAD:12 SCORE:137 RULE: pos_0=VBP pos:[-3,-1]=MD => pos=VB
3.GOOD:120 BAD:0 SCORE:120 RULE: pos_0=AUX pos:[1,3]=DT => pos=VBZ
4.GO0OD:123 BAD:3 SCORE:120 RULE: pos_0=VBZ pos:[-3,-1]=MD => pos=VB
5.GOOD:98 BAD:9 SCORE:89 RULE: pos_0=NNS pos_1=CD => pos=NNP

6.GOOD:81 BAD:5 SCORE:76 RULE: pos_0=NNP pos_-1=VB pos_1=CD => pos=NN
7.GOOD:42 BAD:0 SCORE:42 RULE: pos_0=AUX pos:[-3,-1]=NNP => pos=VBZ
8.GOOD:39 BAD:0 SCORE:39 RULE: pos_0=AUX pos:[1,3]=NNS =>pos=VBP
9.GOOD:28 BAD:0 SCORE:28 RULE: pos_0=VBZ pos_-1=TO => pos=VB
10.GOOD:24 BAD:0 SCORE:24 RULE: pos_0=AUXG pos_1=VBN => pos=VBG
11.GOOD:49 BAD:25 SCORE:24 RULE: pos_ 0=NNP pos_-1=NN => pos=NN
12.GOOD:23 BAD:0 SCORE:23 RULE: pos_0=AUX pos:[1,3]=VBN => pos=VB
13.GOOD:23 BAD:2 SCORE:21 RULE: pos_0=VBZ pos. -1=VBZ => pos=VBN
14.GOOD:28 BAD:8 SCORE:20 RULE: pos_0=VBP pos_-1=TO => pos=VB
15.GOOD:16 BAD:0 SCORE:16 RULE: pos_0=AUX pos:[1,3]=NN => pos=VBZ
16.GOOD:14 BAD:0 SCORE:14 RULE: pos_0=AUX pos_1=PRP => pos=VBP
17.GOOD: 14 BAD:0 SCORE:14 RULE: pos_0=AUXG pos:[-3,-1]=IN => pos=VBG
18.GOOD:14 BAD:0 SCORE:14 RULE: pos_0=AUX pos:[1,3]=JJ => pos=VB
19.GOOD:13 BAD:0 SCORE:13 RULE: pos 0=RB pos -1=NNS pos 1=NN =>
pos=NNP

20.GOOD:26 BAD:1 SCORE:25 RULE: pos_0=NNS pos_1=NNP => pos=NNP
21.GOOD:13 BAD:1 SCORE:12 RULE: pos_0=NN pos_-1=, pos 1=DT => pos=VB
22.GOOD:10 BAD:0 SCORE:10 RULE: pos_0=JJ pos_-1=ZZZ pos 1=DT => pos=VB
23.GOOD:10 BAD:1 SCORE:9 RULE: pos_0=CD pos_-1=CD pos_1=CC => pos=NN
24.GOOD:9 BAD:0 SCORE:9 RULE: pos_ 0=VBZ pos_-1=MD => pos=VB

25.GOOD:8 BAD:0 SCORE:8 RULE: pos_0=VBZ pos_-1=NNS pos_-2=, => pos=VBP
26.GOOD:10 BAD:2 SCORE:8 RULE: pos_0=NN pos_-1=RB pos_1=NN => pos=VB
27.GOOD:15 BAD:8 SCORE:7 RULE: pos 0=VBZ pos_-1=NN pos_-2=CC => pos=VBP
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28.GOOD:11 BAD:4 SCORE:7 RULE: pos_0=NNP pos_-1=: pos_-2=NN => pos=NN
29.GOOD:7 BAD:0 SCORE:7 RULE: pos_0=AUX pos -1=DT => pos=VBZ

30.GOOD:9 BAD:3 SCORE:6 RULE: pos 0=VBZ pos -1=PRP pos 1=VBG =>
pos=VBP

31.GOOD:6 BAD:0 SCORE:6 RULE: pos_0=NN pos_-1=VBN pos_1=VB => pos=SYM
32.GOOD:10 BAD:4 SCORE:6 RULE: pos 0=NNS pos_1=: pos_2=VBN => pos=NNP
33.GOOD:6 BAD:0 SCORE:6 RULE: pos_0=FW pos_-1=NNP => pos=NNP

34.GOOD:5 BAD:0 SCORE:5 RULE: pos_ 0=VBP pos_-1=NNP pos_-2=, => pos=VBZ
35.GOOD:5 BAD:0 SCORE:5 RULE: pos 0=VBZ pos -1=NNS pos -2=POS =>
pos=VBP

36.GOOD:6 BAD:1 SCORE:5 RULE: pos_ 0=NN pos -1=RB pos 1=DT =>pos=VB
37.GOOD:5 BAD:0 SCORE:5 RULE: pos_0=NN pos_-1=, pos_1=VB =>pos=VB
38.GOOD:5 BAD:0 SCORE:5 RULE: pos_0=VBZ pos_-1=RB pos_-2=VBZ => pos=VB
40.GOOD:7 BAD:2 SCORE:5 RULE: pos_0=NNS pos_-1=IN-pos_1=NNS => pos=NNP
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Phu luc E: Két qua gan nhin tir loai trong mé hinh
két hgp khong dung thong tin tiéng Viét

Két qua gan nhin co sé

Két qui gian nhin tir loai bing mé

hinh két hop
Most/JJS  computers/NNS  from/IN | Most/JJS ~ computers/NNS  from/IN
the/DT  biggest/JIS  to/TO  the/DT | the/DT  biggest/JJIS to/TO the/DT

smallest/JJS operate/VBP on/IN the/DT
same/JJ fundamental/JJ principles/NNS
/

smallest/JJS operate/NN on/IN the/DT
same/JJ fundamental/JJ principles/NNS
/

They/PRP are/VBP all/DT
fabricated/VBN from/IN the/DT same/JJ]
basic/JJ types/NNS of/IN

components/NNS ./, and/CC they/PRP
all/DT need/VB instructions/NNS to/TO
make/VB them/PRP run/VB ./.

They/PRP are/VBP all/DT
fabricated/VBN from/IN the/DT same/JJ
basic/JJ types/NNS of/IN
components/NNS ./, and/CC they/PRP
all/RB  need/VBP  instructions/NNS
to/TO make/VB them/PRP run/VB /.

Any/DT computer/NN -/: regardless/RB
of/IN its/PRP§ type/NN -/: is/VBZ
controlled/ VBN by/IN programmed/JJ
instructions/NNS J, which/WDT
give/VB the/DT machine/NN a/DT
purpose/NN and/CC tell/VB it/PRP
what/WP to/TO do/VB ./.

Any/DT computer/NN -/: regardless/RB
of/IN <its/PRP§ type/NN -/: is/VBZ
controlled/ VBN by/IN programmed/JJ
instructions/NNS J, which/WDT
| give/VBP  the/DT machine/NN a/DT
purpose/NN and/CC tell/VBP it/PRP
what/WP to/TO do/VB ./.

Other/]J types/NNS of/IN
programs/NNS exist/VBP primarily/RB
for/IN  the/DT  user/NN  and/CC
enable/VB the/DT computer/NN to/TO
perform/VB tasks/NNS ./, such/JJ as/IN
creating/VBG documents/NNS or/CC
drawing/NN pictures/NNS ./.

Other/]J types/NNS of/IN
programs/NNS exist/VBP primarily/RB
for/IN  the/DT  user/NN  and/CC
enable/VBP the/DT computer/NN to/TO
perform/VB tasks/NNS ./, such/JJ as/IN
creating/VBG documents/NNS or/CC
drawing/VBG pictures/NNS ./.

People/NNS are/VBP the/DT
computer/NN operators/NNS ,/, also/RB
known/VBN as/IN users/NNS ./.

People/NNS are/VBP the/DT
computer/NN operators/NNS ,/, also/RB
known/VBN as/IN users/NNS ./.

The/DT = microprocessor/NN  is/VBZ
plugged/VBD into/IN the/DT
computer/NN 's/POS motherboard/NN
/

The/DT  microprocessor/NN  is/VBZ
plugged/ VBN into/IN the/DT
computer/NN 's/POS motherboard/NN
/

When/WRB youw/PRP launch/VB a/DT
program/NN  ,/, it/PRP  is/VBZ

When/WRB you/PRP launch/VBP a/DT
program/NN  ,/, it/PRP  is/VBZ
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loaded/VBN into/IN and/CC run/VBN
from/IN memory/NN ./.

loaded/VBN into/IN and/CC run/VBN
from/IN memory/NN ./.

Data/NNS is/VBZ both/DT written/VBN
to/TO and/CC read/VB from/IN this/DT
memory/NN ./.

Data/NNS is/VBZ both/DT written/VBN
to/TO and/CC read/VBN from/IN
this/DT memory/NN ./.

Input/NN  devices/NNS  accept/VB
data/NNS and/CC instructions/NNS
from/IN the/DT user/NN or/CC from/IN
another/DT computer/NN system/NN (/(
such/JJ as/IN a/DT computer/NN on/IN
the/DT Internet/NNP )/) ./.

Input/NN  devices/NNS  accept/VBP
data/NNS and/CC instructions/NNS
from/IN the/DT user/NN or/CC from/IN
another/DT computer/NN system/NN (/(
such/JJ as/IN a/DT computer/NN on/IN
the/DT Internet/NNP )/) ./. '

A/DT microphone/NN or/CC CD/NN
player/NN attached/VBN to/TO the/DT
computer/NN enables/VBZ you/PRP
to/TO add/VB the/DT sound/NN of/IN
a/DT voice/NN or/CC a/DT music/NN
selection/NN ./.

A/DT microphone/NN or/CC CD/NNP
player/NN attached/VBD to/TO the/DT
computer/NN enables/VBZ. you/PRP
to/TO add/VB the/DT sound/NN of/IN
a/DT voice/NN or/CC a/DT music/NN
selection/NN ./.

In/IN addition/NN ,/, there/EX is/VBZ
also/RB a/DT diskette/JJ drive/NN /,
which/WDT  allows/VBZ  you/PRP
to/TO use/VB removable/JJ
diskettes/NNS ./.

In/IN addition/NN ./, there/EX is/VBZ
also/RB a/DT diskette/NN drive/NN ,/,
which/WDT  allows/VBZ  you/PRP
to/TO use/VB removable/JJ
diskettes/NNS ./.

The/DT name/NN implies/VBZ that/IN
you/PRP can/MD not/RB change/VB
the/DT information/NN on/IN the/DT
disk/NN ./, just/RB as/IN you/PRP
can/MD not/RB record/VB over/IN
an/DT audio/JJ CD/NN ./.

The/DT name/NN implies/VBZ that/IN
you/PRP can/MD not/RB change/VB
| the/DT information/NN on/IN the/DT
disk/NN ./, just/RB as/IN you/PRP
can/MD not/RB record/ VB over/IN
an/DT audio/NN CD/NNP /.

Next/JJ ,, the/DT  computer/NN
looks/VBZ for/IN an/DT operating/NN
system/NN ./,  which/WDT is/VBZ

usually/RB stored/VBN on/IN the/DT
hard/JJ disk/NN ./.

Next/RB ,/, the/DT computer/NN
looks/VBZ for/IN an/DT operating/NN
system/NN ./,  which/WDT is/VBZ

usually/RB stored/VBN on/IN the/DT
hard/JJ disk/NN ./.
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Phu luc F: Két qua gan nhin tir loai trong moé hinh
két hgp co dung thong tin tieng Viét

Két qua gan nhin tir loai khéong

Két qua gan nhan tir loai c6 dung

dung thong tin tiéngViét thong tin tiéng Viét

Note/NN ./, however/RB ,/, that/WDT | Note/VB ,/, however/RB ,/, that/ WDT
in/IN newer/JJR personal/JJ | in/IN newer/JJR personal/JJ
computers/NNS s some/DT | computers/NNS s some/DT
devices/NNS  are/VBP  built/VBN | devices/NNS  are/VBP  built/ VBN
directly/RB onto/IN the/DT | directly/RB onto/IN the/DT
motherboard/NN  instead/RB  of/IN | motherboard/NN  instead/RB * of/IN

attaching/VBG to/TO it/PRP as/IN
a/DT separate/JJ circuit/NN board/NN
/

attaching/VBG to/TO it/PRP as/IN
a/DT separate/]J circuit/NN board/NN
/

Even/RB if/IN a/DT computer/NN
can/MD do/VBP its/PRP$ job/NN

without/IN a/DT person/NN
sitting/VBG in/IN  front/NN  of/IN
it/PRP  ,/, people/NNS still/RB
design/VBP A build/VBP A

program/NN /, and/CC repair/NN
computer/NN systems/NNS ./.

Even/RB if/IN a/DT computer/NN
can/MD do/VBP its/PRP$ job/NN

without/IN a/DT person/NN
sitting/VBG in/IN  front/NN  of/IN
it/PRP ./, people/NNS still/RB
design/VBP A build/VBP J,

program/VBP ./, and/CC repair/VBP
computer/NN systems/NNS ./.

For/IN example/NN J, a/DT
computer/NN document/NN can/MD
be/VB a/DT text/NN file/NN (/(
such/JJ as/IN a/DT letter/NN )/) ./,
a/DT group/NN of/IN numbers/NNS
(/( such/JJ as/IN a/DT budget/NN )/) ./,
a/DT video/NN clip/NN /(
which/WDT includes/VBZ
images/NNS and/CC sounds/VBZ )/)
J/, or/CC any/DT combination/NN
of/IN these/DT items/NNS ./.

| For/IN example/NN J, a/DT
computer/NN document/NN can/MD
be/VB a/DT text/NN file/NN (/(
such/JJ as/IN a/DT letter/NN )/) ./,
a/DT group/NN of/IN numbers/NNS
(/( such/JJ as/IN a/DT budget/NN )/) ./,
a/DT video/NN clip/NN (
which/WDT includes/VBZ
images/NNS and/CC sounds/NNS )/)
J/, or/CC any/DT combination/NN
of/IN these/DT items/NNS ./.

A/DT - scannetr/NN can/MD copy/VB
a/DT  printed/ VBN page/NN of/IN
text/NN or/CC a/DT graphic/JJ
into/IN the/DT computer/NN 's/POS
memory/NN  ,/,  eliminating/VBG
the/DT time/NN -/: consuming/NN
step/NN of/IN typing/VBG input/NN
or/CC creating/VBG an/DT image/NN

A/DT scanner/NN can/MD copy/VB
a/DT printed/ VBN page/NN of/IN
text/NN  or/CC a/DT graphic/NN
into/IN the/DT computer/NN 's/POS
memory/NN  ,/,  eliminating/VBG
the/DT time/NN -/: consuming/NN
step/NN of/IN typing/VBG input/NN
or/CC creating/VBG an/DT image/NN
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from/IN scratch/NN ./.

from/IN scratch/NN ./.

This/DT can/MD also/RB lead/VB
to/TO career/NN advancement/NNP
opportunities/NNS ./.

This/DT can/MD also/RB lead/VB
to/TO career/VB advancement/NNP
opportunities/NNS ./.

Name/NN and/CC describe/VB
three/CD types/NNS of/IN storage/NN
devices/NNS ./.

Name/VB and/CC describe/VB
three/CD types/NNS of/IN storage/NN
devices/NNS ./.

Any/DT computer/NN -/:
regardless/RB of/IN its/PRP$ type/NN
-/: 1s/VBZ controlled/ VBN by/IN
programmed/JJ instructions/NNS ,/,
which/WDT give/VB the/DT
machine/NN a/DT purpose/NN
and/CC tell/VB it/PRP what/WP to/TO
do/VB /.

Any/DT computer/NN -/
regardless/RB of/IN its/PRP$ type/NN
-/: 1s/VBZ controlled/ VBN by/IN
programmed/JJ instructions/NNS ./,
which/WDT give/VB the/DT
machine/NN a/DT purpose/NN
and/CC tell/VB it/PRP what/WP to/TO
do/VB /.

Some/DT programs/NNS exist/VBP
primarily/RB for/IN the/DT
computer/NN 's/POS use/NN and/CC
help/VB the/DT computer/NN
perform/VB ~ and/CC  manage/VB
its/PRP$ own/JJ tasks/NNS ./.

Some/DT programs/NNS exist/VBP
primarily/RB for/IN the/DT
computer/NN 's/POS use/NN and/CC
help/VB the/DT computer/NN
perform/VB ~ and/CC  manage/VB
its/PRP$ own/JJ tasks/NNS ./.

The/DT computer/NN
manipulates/VBZ data/NNS
according/VBG to/TO the/DT
instructions/NNS contained/ VBN
in/IN the/DT software/NN and/CC
then/RB forwards/RB it/PRP _for/IN
use/VB  by/IN people/NNS  or/CC
another/DT computer/NN ./.

The/DT computer/NN
manipulates/VBZ data/NNS
according/VBG to/TO the/DT
| instructions/NNS contained/ VBN
in/IN the/DT software/NN and/CC
then/RB forwards/RB it/PRP for/IN
use/NN  by/IN people/NNS or/CC
another/DT computer/NN ./.

Early/JJ PC/NN microprocessors/NNS
were/VBD not/RB much/JJ larger/JJR
than/IN a/DT thumbnail/NN ./.

Early/JJ PC/NN microprocessors/NNS
were/VBD not/RB much/RB
larger/JJR than/IN a/DT thumbnail/NN
/

Perhaps/RB
important/JJ thing/NN to/TO
remember/VB  about/IN RAM/NNP
is/VBZ _ that/IN it/PRP  is/VBZ
volatile/]J ,/, so/CC it/PRP needs/VBZ
a/DT constant/JJ supply/VB of/IN
power/NN ./.

the/DT most/RBS

Perhaps/RB
important/JJ thing/NN to/TO
remember/VB about/IN RAM/NNP
is’VBZ  that/IN it/PRP is/VBZ
volatile/JJ ./, so/CC it/PRP needs/VBZ
a/DT constant/JJ  supply/NN of/IN
power/NN ./.

the/DT most/RBS

They/PRP could/MD not/RB
receive/VB instructions/NNS or/CC
deliver/VB the/DT results/NNS of/IN

They/PRP could/MD not/RB
receive/VB instructions/NNS or/CC
deliver/VB the/DT results/NNS of/IN
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their/PRPS$ work/VB ./.

their/PRPS$ work/NN ./.

One/CD example/NN is/VBZ the/DT
touch/NN screen/NN ,/, a/DT type/NN

One/CD example/NN is/VBZ the/DT
touch/NN screen/NN ,/, a/DT type/NN

of/IN monitor/NN that/WDT | of/IN monitor/NN that/WDT
displays/VBZ text/NN or/CC | displays/VBZ text/NN or/CC
icons/VBZ you/PRP can/MD | icons/NNS you/PRP can/MD
touch/VB ./. touch/VB ./.

If/IN you/PRP make/VB | If/IN you/PRP make/VB
changes/VBZ to/TO data/NNS | changes/NNS to/TO data/NNS

while/IN working/VBG on/IN it/PRP
J/, the/DT  changed/JJ  data/NNS
replaces/VBZ  the/DT  original/JJ
data/NNS  in/IN  the/DT file/NN
cabinet/NN (/( unless/IN you/PRP
put/VBP it/PRP in/IN a/DT different/JJ
place/NN in/IN storage/NN )/) ./.

while/IN working/VBG on/IN it/PRP
J/, the/DT  changed/]J  data/NNS
replaces/VBZ  the/DT  original/JJ
data/NNS  in/IN  the/DT file/NN
cabinet/NN (/( unless/IN . you/PRP
put/VBP it/PRP in/IN a/DT different/JJ
place/NN in/IN storage/NN )/) ./.
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