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LOI CAM ON

Loi dau tién toi xin giri 10i cam on chan thanh va 1ong biét on sau sac TS
Nguyén Thi Thu Ha, ngudi di chi bao va huéng dan tan tinh cho t6i va dong
26p ¥ kién quy bau trong sudt qua trinh hoc tap, nghién ctru va thuc hién luin
van nay.

TOi xin tran trong cam on Ban giam hiéu Truong Pai hoc Cong Nghé
Thong Tin va Truyén Thong Pai hoc Thai Nguyén, khoa CNTT da giup d6 va
tao cac diéu kién cho ching t61 dugc hoc tap va lam khéa luan mot cach thuan
loi.

Va cubi cling t6i xin giri 101 cam on dén gia dinh, nguoi than va ban bé —
nhitng ngudi ludn bén t6i va 1a chd dya gilp cho t6i virot qua nhitng khé khin
nhat. Ho ludn dong vién toi khuyén khich va gitp d& toi trong cudc sdng va
cong viéc cho ti quyét tim hoan thanh luan vin nay.

Tuy nhién do thoi gian ¢6 han, mic di di nd luc c¢b gang hét minh nhung
chic r.%mg luan van kho tranh khoi nhiing thiéu sot. Rat mong dugc su chi bao,
g6p ¥ tan tinh ctia Quy thay ¢6 va céac ban.

Toi xin chan thanh cam on!
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LOI CAM POAN
Tbi xin cam doan luan van 13 két qua nghién ctu cua toi, khdng sao
chép cua ai. NOi dung luan van c6 tham khao va sur dung céc tai liéu lién
quan, céc thong tin trong tai liéu dugc dang tai trén cac tap chi va cac trang

website theo danh muc tai liéu caa luan van.

Tac gia luan vin

Ng06 Thanh Hao
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LOI MO PAU

Ngay nay théng tin da va dang déng vai tro cuc ky quan trong trong xa
hoi. Su phat trién manh mé& ciia Internet mang lai cho con nguoi nhiing thong
tin quan trong va b ich, voi lugng 16n théng tin ndy mang lai cho con nguoi
nhimg tién ich tra ctru thong tin. Cac hé thdng tim kiém, tra ctru duoc nghién
ctru, d& xuat va xay dung thoa man phan nao yéu cau cta nguoi diung dit ra
trong hién tai. Tuy nhién, no khién ching ta kho khan trong vi¢c tim kiém va
tong hop thong tin.

Céc nha nghién ctru da dé xuét cac giai phap dé xdy dung cac hé thong,
cong cu khai pha dir li¢u nhu: phan loai dit li¢u, phan cum dit li¢u, nén dir
lidu, tra ctru thong tin, tom tat vin ban... Mot trong nhitng cong cu quan trong
d6 1a tom tat van ban.

Péi voi dir liu dang van ban, tom tit vin ban 1a tom tit cac thong tin
chinh tir trong vin ban goc dé nhan duoc mot vin ban & dang ngan hon va
chit loc cac thong tin quan trong tir trong vin ban goc.

Tom tit van ban nhan dugc nhiéu sy quan tdm nghién ciu cla cac nha
khoa hoc nhom nghién ciru va cac cong ty trén thé gidi. Bai toan tom tat vin
ban tiéng Viét cling khong ngoai 18 vi khong thé khai thac thong tin tiéng Viét
hiéu qua néu khong c6 phuong phap tom tat vin ban tiéng Viét.

Trong khuodn kho dé tai luan van, toi st dung cach tiép can rat gon cau
dua trén Naive Bayes dé:

- Néang cao chit luong ctia hé thdng tom tit van ban tiéng Viét tuy dong
bang cach hoc giam sat. Trén thuc té dé giai quyét bai toan nay da cé rat

nhiéu phuong phap duoc dua ra nhu sir dung thuat toan Naive Bayes, phuong
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phap cay quyét dinh(Decision tree), Phuong phap tom tit vin ban bang mang
noron nhan tao(Artificial Neural Network), phuong phap tom tit ngan,
Phuong phap phan tich ngén ngtr tu nhi€n mtc sau, phuong phap hoc khong
giam sat, phuong phap may hoc. Mdi phuong phap déu cho két qua kha tét,
tuy nhién phuong phip tom tit vin ban tiéng Viét bang thuit toan Naive
Bayes c6 chat luong cua tom tit van ban 1a cao hon.

- Giam d¢ phtic tap tinh toan vé mit thoi gian.

- Xay dung hé thong tu dong tong hop tin tic truc tuyén va tom tt.

- Xay dyng tap dir liéu hudn luyén gém 200 vin ban tiéng Viét.

Luan van dwgc chia thanh 3 chwong véi cac ngi dung sau:

Churong 1: Tong quan vé tom tdt va tém tdt van bdn tiéng Viét

Chirong 2: Phwong phdp tém tdt vin bdn tiéng viét dia trén Naive Bayes

Chwong 3: Xdy dwng trng dung tém tdt van ban tiéng Viét dya trén

Naive Bayes.
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Chuong 1 : TONG QUAN VE TOM TAT
VA TOM TAT VAN BAN TIENG VIET

Trong chuong nay, lun van trinh bay cac khai niém tong quan vé tom
tat vin ban va tom tit vin ban tiéng Viét, cac ky thuat tom t4t van ban dua
trén may hoc nhu: Naive Bayes, Cdy quyét dinh, phuong phap can thiép mirc
ngdn ngit tuw nhién,...théng qua d6, luan vin ciing trinh bay mot s phuong
phéap dénh gia tom tat co ban hién nay.

1.1 Gidi thiéu
1.1.1 Tong quan bai toan tom tit vin ban
1.1.1.1 Khai niém

Mang Internet cung vo1 budc tién manh mé cua cong nghé luu trir 1am
cho luong thong tin luu trir ngay cang 16n. Luong thong tin khong 16 d6 da
mang lai loi ich khong nho cho con ngudi nhung dong thoi néd ciing khién
chung ta kho nhin trong viéc tim kiém va tong hop thong tin. Giai phap cho
van dé chinh 1a Tém tat vin ban tu dong. Viée ap dung tom tat vin ban gitp
nguoi dung tiét kiém thoi gian doc ting hiéu qua tim kiém.

Pinh nghia 1.1 [Tom tit van ban (Text summarization)]: Tom tat van
ban 14 qua trinh rat ra nhimg thong tin quan trong tir mdt vin ban dé tao thanh
mot van ban ngén gon hon theo nhi¢ém vu cu thé va yéu clu cla nguoi su

dung [9].
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3 Tetcompacton e o0

tor.com

Follow these simple steps to create a summary of your text.

Step 1
Type or past

phép ¢ vlng dic 4
cach nam dao

b o

Step 2
Drag the slider, or enter a number in the box, to set the percentage of text to keep in the
SuUmmary.

ﬁ) ) | B3 %

b, ¥

Step 3

Read your summarized text. If you would like a different summary, repeat Step 2. When you
are happy with the summary, copy and paste the text into a word processor, or text to speech
program, or language translation tool

TQ c6 thé dua gian khoan trd lai khi guan hé TQ-VN khéng cing thang”.

Buu dién Hoa Nam con dan théng tin cia Tap doan Diu khi ngoai khoi quéc gia TQ (CNOOC)
cho bigt, gian khoan ban chim - chinh 13 gian khoan Hai Duong 981 ma TQ ting don phuong
ha dat trai phép & ving d3c gquyén kinh t& va thém luc dia VN - gdn d3y d3 tim thdy mdt mo
khi nudc sdu tai khu vuc cdch nam dao Hai Nam 150km thudc bac Bién Béng.

Bao nhac lai théng tin tf Tan hoa x3 rang, Xie Yuhong, quan ly CNOOC cho bigt, mat khéi
lugng lan khi 0 nhién d3 dugc tim thay hai thang trude tai giéng Lingshui 17-2-1. Hién phia
TQ dang xac dinh chinh xac trif lvong mé khi Lingshui, nhung Xie néi rang, mét mé khi lan
ddng nghia vai viéc cd it nhat 30 ti mét khdi,

Tan hoa x3 con dan 180 Chu tich CNOOC Wang Yilin cho biét, viéc phat hign méd khi 43 ma
canh cifa khai thac tai nguyén dau khi nwdc sju 4 Bién Béng.

Hinh 1.1 Hé thong tém tar van ban Text Compactor

Nhitng nghién ctru sém nhat vé tom tit van ban duoc dé xuat boi Luhn

vao ndm 1958, tai Vién nghién ctru cua IBM, trong phuong phép ctia minh,
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Luhn di coi tAn suét 13 ddc trung chinh trong mot vin ban va ciing 1a do do
quan trong c¢6 ¥ nghia. Y tuong nay dd md dau cho cac cong trinh lién quan
sau nay. Luhn da bién dich tr mot danh sach cac tir chtra ndi dung (content
words) dugc sip xép theo tan xudt giam dan va danh chi sé do do quan trong
cua chung. O mirc mét cau, nhan td quan trong (significance factor) dugc dua
trén d§ do quan trong cua céc tur cd mat trong cau dé va khoang cach gitra
chung véi cac tir c6 d6 do quan trong thip. T4t ca cac cau dugce sip xép theo
tht tw cta nhan td quan trong va cac cau co vi tri cao nhét s& dugc lua chon
trong hé théng tom tat tw dong [9].

Mot nghién ctru lién quan khac ctia Baxendale cling duoc dé xuat vao
nam 1958 tai vién nghién ctru IBM va cong bd trong ciing mét tap chi, cung
cdp mot goc nhin khac khi tap trung vao tim kiém cac thanh phan ngit nghia
ngam ctia cic van ban: Vi tri cau. Theo muc dich nay, tac gia da thu thap 200
doan dé tim ra t6i 85% trong cac doan do, cac cau chu dé nam & vi tri dau
doan va 7% nam & vi tri cudi doan. Do d6, don gian nhét s& chon ciu dimg &
dau doan hodc cudi doan dé tao ra tom tit. Dac trung vé vi tri cau cling 1a mot
trong nhiing dic trung to hop trong cac hé thong tom tat dua trén may hoc sau
nay [9].

Nghién ctru co ban ctia Edmundson ndm 1969, mé ta mot hé théng sinh ra
van ban tom tat dua trén cach tiép can trich rat cau. Pau tién tac gia phat trién
mot giao thire dé tao trich rat thu cong tmg dung cho mot tap gdm 400 vin ban
k¥ thuat. Tiép theo, cac ddc trung tan suét tir va vi tri quan trong duoc st dung
lai tir cac nghién ctru trude va bd sung thém hai dic trung nita. Trong sb cau
dugc tinh todn dua trén cac dac trung nay. Khi danh gid, do chinh xac cua

phuong phap twong duong véi 44% so vai trich rat thu cong [9].
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1.1.1.2 Phan loai tém tit
Tuy theo yéu cau va muc dich str dung, tom tit vin ban dugc phan thanh
cac kiéu khac nhau:
- Tém tat trinh bay (indicative summary),
- Tém tat thong tin (informative summary),
- Tém tat hudng truy van (queries —oriented summary),
- Tém tat khai lugc (generic summary),
- Tom tat dya trén trich rt ciu (extraction summary)
- Tém tat dua trén triru tugng (abstraction summary).

Trong céc kiéu tom tat van ban nay, tom tat trinh bay quan tim t6i dién
giai van ban ma bo qua ngit canh, tom tat thong tin dua ra tom tat ndi dung &
dang ngan nhat. Tom tit hudng truy van chi dua ra ndi dung ma nguoi doc
quan tdm. Tom tat khai luoc dua ra tong quan vin ban, tom tat dya trén trich
rt trich chon ra nhiing phan quan trong trong van ban nhu cdu, ménh dg,
thuat ngft,... TOm tat dua trén triru tuong tao ra mot van ban tom tat dam bao
vé mit ca phap, ngit nghia, cau duoc xir Iy mot cach tinh vi. [6].

1.1.2 Ti I¢ trong tém tit vin ban

Thong thudng, khi tom tit vin ban ngudi ta dé cap téi hai yéu cu chinh
Sau:

- Vin ban tom tat phai ngan hon vin ban gdc.

- Vin ban tom tat phai giit dugc thong tin quan trong ciia van ban goc.

Do d6, trong qua trinh tom tit vin ban ngudi ta thuong quan tam t6i hai ti
1& tom tat: ti 18 nén va ti 1é thong tin. Ti I¢ nén (compression ratio) biéu thj
chiéu dai ctia van ban tom tat dwoc rat ngan so véi van ban goc. Ti 1¢ thong
tin (retention ratio) biéu thi lugng thong tin giit lai dugc tir van ban gbe [11].

Duéi day 1a dinh nghia vé hai ti 1é tom tat nay.
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Pinh nghia 1.2 [Ti I¢ nén (compression ratio)]: Ti 1€ nén la sy mo ta do
nén v€ mat chiéu dai cia van ban tém tat so vdi van ban goc [11].

Ti 1€ nén ry dugc xac dinh theo cong thic (1-1) dudi day.

[=—, (1-1)

trong d6: r,1a ti 16 nén, L 1a chiéu dai cta vin ban tom tit va L, 1a chiéu
dai ctia van ban géc.

Dinh nghia 1.3 [Ti I¢ thong tin (retention ratio)]: Ti 1€ thong tin 1a sy mo
ta lwong thong tin dugc 1dy ra so voi van ban gbe [11].

Ti 1¢ thong tin dugc xac dinh theo cong thirc (1-2) & duoi.

ro=—s, (1-2)

trong d6: r,1a ti 1 thong tin, C,1a sd cic tir mang thong tin clia vin ban
tom tat va C,1a sd cac tir mang thong tin ciia vin ban goc.
1.2 Pdc diém ngon ngir tiéng Vigt

1.2.1 Pic diém ngir Am

Trong tiéng Viét c6 mdt loai don vi dac biét goi la "tiéng". Vé mit nglt
am, moi tiéng 1a mot 4m tiét. Hé thong am vi tiéng Viét phong phu va c6 tinh
can doi, tao ra tiém nang cua nglr am tiéng Viét trong viéc thé hién cac don vi
co6 nghia. Nhiéu tir tuong hinh, tuong thanh cé gia tri goi ta dac sic. Khi tao
cau, tao 101, nguoi Viét rat chu y dén su hai hoa vé ngir am, dén nhac diéu cia

cau van [5].
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1.2.2 Pic diém tir vung

MBOi tiéng, néi chung 1a mot yéu tb c6 nghia. Tiéng la don vi co sé clia hé
théng cac don vi c6 nghia cua tiéng Viét. Tir tiéng, nguoi ta tao ra cac don vi
tor vung khac dé dinh danh sy vat, hién tuong..., chu yéu nho phuong thic
ghép va phuong thure lay [5].

Viéc tao ra cac don vi tir vung & phuong thirc ghép ludn chiu su chi phdi
ctia quy luat két hop ngit nghia, ching han: dat nudc, may bay, nha lau xe hoi,
nha tan ctra nat... Hién nay, ddy 13 phuong thirc chi yéu dé san sinh ra céc
don vi tir vung. Theo phuong thirc nay, tiéng Viét triét dé sir dung cac yéu tb
cau tao tir thuan Viét hay vay muon tur cac ngén ngit khac dé tao ra céc tu,
ngit méi, ching han: tiép thi, karaoke, thu dién tir (e-mail), thu thoai (voice
mail), phién ban (version), xa 16 thong tin, siéu lién két vin ban, truy cip ngiu
nhién v.v.

Viéc tao ra cac don vi tir vung & phuong thire lay thi quy luat phéi hop
ngit 4m chi phdi chu yéu viéc tao ra cac don vi tir vung, ching han: chom
chia, chéng cho, déng da dong danh, tho than, lung 14 ling liéng, v.v.

Vén tir vung t6i thiéu cua tiéng Viét phan 16n 1a cac tir don tiét (mot &m
tiét, mot tiéng). Su linh hoat trong st dung, viéc tao ra cac tor ngltr méi mot
cach dé dang da tao diéu kién thuén loi cho su phat trién von tir, vira phong
phu veé s luong, vira da dang trong hoat dong. Cung mot su vat, hién tuong,
mot hoat dong hay mot dac trung, co thé c6 nhiéu tur ngit khac nhau biéu thi.
Tiém ning cta von tir ngit tiéng Viét duoc phat huy cao do trong cac phong
cach churc nang ngdn ngit, dac biét 1a trong phong cach ngdn ngir nghé thuat.
Hién nay, do su phat trién vuot bac ctia khoa hoc-ki thuét, dic biét la cong

nghé théng tin, thi tiém ning dé con duoc phat huy manh m& hon. Ngoai ra,
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c6 nhitng tir vin mang am tiéng Han do d6 phai giai nghia theo tiéng Han,
chang han:
Nguyén Tiéu
“Kim da nguyén tiéu nguyét chinh vién,
Xudn giang xudn thiy tiép xudn thién.
Yén ba tham xu dam quan su
Da bén quy lai nguyét man thuyén”.
Ho Chi Minh — 1948.

1.2.3 Pic diém ngir phap

Tir cia tiéng Viét khong bién doi hinh thai. Pac diém nay s& chi phdi
cac dic diém ngit phap khac. Khi tir két hop tir thanh cac két cu nhu ngit,
cdu, tiéng Viét rat coi trong phuong thirc trat tur tir va hu tir [2].

Viéc sép Xép cac tir theo mot trat tu nhat dinh 1a cach chu yéu dé biéu thi
cac quan hé cu phap. Trong tiéng Viét khi ndi "Anh ta lai dén" 1a khac voi
"Lai dén anh ta". Khi cac tir ciing loai két hop véi nhau theo quan hé chinh
phu thi tir ding trude gitlt vai tro chinh, tir ding sau gitr vai trdo phu. Nho trat
tu két hop cua tor ma "cu cai" khac voi "cai cu", "tinh cdm" khac véi "cam
tinh". Trat ty chil ngit ding trude, vi ngir dimg sau 13 trat tu phd bién cua két
cdu cau tiéng Viét.

Phuong thirc hu tir ciing 13 phuong thirc ngit phap chu yéu cua tiéng
Viét. Nho hu tir ma to hop "anh ctia em" khac véi t6 hop "anh va em", "anh vi
em". Hu tir cling véi trat tu tir cho phép tiéng Viét tao ra nhiéu cau cing cé
ndi dung thong bao co ban nhu nhau nhung khac nhau vé sic thai biéu cam.

Vi dy, so sanh cac cau sau day:
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- Ong 4y khéng hut thube.

- Thudc, dng dy khong hut.

- Thubc, 6ng Ay ciing khong hit.

Ngoai trat tu tir va hu tir, tiéng Viét con sir dung phuong thirc ngir diéu.
Ngit diéu giir vai trd trong viéc biéu hién quan hé cu phép cia cic yéu tb
trong cdu, nhd d6 nhim dua ra ndi dung mudn théng béo. Trén van ban, ngi
diéu thuong duogc biéu hién bang dau cau. Chung ta thir so sanh hai ciu sau dé
thay sy khac nhau trong ndi dung thong bao:

- Pém hoém qua, cau giy.

- B&m hém, qua cau gay.

1.2.4 Xir ly ngdn ngir tiéng Viét trén may tinh

Sy phat trién caa cac hé thong xa 1y ngdn ngir tu trén trén thé gisi, dic
biét 1a d6i véi ngdn ngir tiéng Anh cho thay su can thiét cua xu Iy ngdn ngi
tiéng Viét. Hién nay, do sy phuc tap, kho khin cua xu 1y van ban tiéng Viét
va cac nghién cau vé tiéng Viét hién nay van con moi mé, cac két qua vé
nghién cau tiéng Viét vain mang tinh chat tim hiéu, chua hé théng va dinh
huéng ré rang. Mot sé nghién ctu 1a nhitng dé tai cir nhan, thac si tai mot sd
truong Pai hoc. Hau hét cac dé tai méi xay dung dugc md hinh, thir va kiém
tra trén nhitng tap ngir liéu nho do cac ca nhan va tap thé ty xay dung, khong
c6 cac tai nguyén va cong cu can thiét cho xir Iy tiéng Viét.

Bit dau tir nam 2006 nhanh dé tai "Xt 1i van ban" 1a mot phan cta dé tai
KC01.01/06-10 "Nghién ctru phat trién mot sd san pham thiét yéu vé xur li
tiéng néi va van ban tiéng Viét" di duogc trién khai. Cho dén nay, nhanh dé tai
nay da thu dugc mot sb két qua bao gém kho ngfr li¢u va cong cu phuc vu cho

xtr ly van ban nhu sau:
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Nhém céc san pham vé tai nguyén:
- Tu dién dién tir g(‘A)m 35,000 myc tir cho nguodi sit dung may tinh.
- Kho tai nguyén gom 10,000 cau c6 chu giai (Viet treebank).
- Kho ngtr li¢u gém 100,000 cd@p cau Anh - Viét.
Nhom cac cong cu cho cong dong vé xir 1y ngdn ngit tw nhién:
- H¢ phan tach tir Viét.
- H¢ phan loai tir Viét.
- H¢ phan cum tur Viét.
- Hé phan tich ca phap tiéng Viét.

Do tinh phurc tap va khong pho bién cua tiéng Viét, ma nhiing nghién ctru
vé tom tat van ban tiéng Viét so voi tiéng Anh van con nhiéu han ché. Hién
nay, hau hét cac nghién ciru vé tom tat tiéng Viét tap trung chi yéu vao trich
rt cau va rat gon cau. Chung ta van gip nhiéu kho khin, ngoai viéc cac cong
cu phuc vu tach tir loai hi€u qua chua cao va chua c6 kho ngir licu chuan phuc
vu cho tom tat, hiéu ning cta cac phuong phap ciing can duoc cai tién.

Trong linh vuc xtr 1y ngdn ngit ty nhién tiéng Viét, tuy timg muc dich
khéac nhau ma can phai c6 kho ngir liéu twong tmg, chiang han, véi muc dich
rGt gon cau, ngudi ta phai xdy dung kho ngit liéu tiéng Viét phuc vu viéc rat
gon cau. Bén canh do, phai lya chon nguén tai liéu phu hop voi1 linh vuc xac
dinh trudc hodc bao phu nhiéu linh vuc khac nhau. Céac tai lidu co6 thé duoc
nhap thil céng vao may tinh hodc dugc quét (scan) va nhan dang dé chuyén
thanh tap tin van ban. Hodc o thé str dung cac ngudn tai nguyén trén Internet
dé xay dung ngudn dir liéu két hop véi sy danh gia ciia con ngudi dé danh gia

lai cac dir liéu dugc khai thac tir Internet [3].
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Dé tom tit van ban tiéng Viét, can thiét phai c6 cac kho ngit liéu tiéng Viét
va cac cong cu phuc vu cho tém tat van ban tiéng Viét. Dudi day 1a bang danh

muc va hién trang cac kho ngir li¢u va cac cong cu xur ly tiéng Viét can thiét.

Hién trang
STT Kho ngitr liéu / cong cu Co Chua
1 | Cong cu tach tu X
2 | COng cu gan nhan tur loai X
3 | Kho ngir liéu phan loai van X
ban
4 | Kho ngit liéu tom tat vin ban X
5 | Viet WordNet Tool X
6 | Cong cu danh gia ty dong X

Bang 1.1. Hién trang cac kho ngit liéu tiéng Viét.
1.3 M¢t s6 phwong phdp tom tiit vin bdin
1.3.1 Hién trang nghién ciru
Van dé tom tat van ban tu dong nhan duoc nhiéu sy quan tam cua cac

nha cong nghé thong tin trén thé gidi. Co thé thdy rd nhat 1a qua cong cu
AutoSummarize trong phan mém Microsoft Word cua tap doan Microsoft. Co
thé noi so qua co ché 1am viéc ciia cong cu nay 13 no sé tinh diém cho cac cau
chtra tir duoc 13p lai nhiéu 1an. Nhitg cau dugc nhiéu diém nhét s& dugc goi y
dua ra cho nguoi dung. Tuy nhién ddi véi cac van ban tiéng Viét thi cong cu
nay cho két qua khong c6 tinh chinh xac cao.

Ngoai ra ciling c6 cac bai bao dé cap dén cac cong trinh nghién ciru lién

quan dén van dé xtr Iy ngdn ngit tw nhién trong viéc rat trich tu dong y chinh
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trong van ban. Nhitng nghién ciru sém nhét vé tom tat van ban duoc dé xuét
boi Luhn vao nam 1958, tai Vién nghién ctru cia IBM, trong phuong phap
ctia minh, Luhn d3 coi tan suét 1a dic trung chinh trong mét van ban va cling
1a d6 do quan trong c6 ¥ nghia. Y tudng nay di md dau cho cac cong trinh
lién quan sau nay. Luhn da bién dich tr mdt danh sach cac tir chtra ndi dung
(content words) dugc sip xép theo tin xudt giam dan va danh chi sé do do
quan trong cua ching. O muic mdt cAu, nhan td quan trong dugc dua trén do
do quan trong cua cac tr c6 mat trong cau do va khoang cach gifta chung véi
cac tir co d6 do quan trong thap. TAt ca cac cau dugc sap xép theo thr ty cla
nhan t6 quan trong va cac cau co vi tri cao nhét s& dugc Iya chon trong hé
théng tom tit ty dong [9].

Mot nghién ciru lién quan khac cua Baxendale ciing duge dé xuat vao
nim 1958 tai vién nghién ctru IBM va cong bd trong ciing mot tap chi, cung
cdp mot goc nhin khac khi tap trung vao tim kiém cac thanh phan ngit nghia
ngﬁm cua cac van ban: Vi tri cau. Theo muc dich nay, tac gia da thu tap 200
doan dé tim ra t6i 85% trong cac doan do, cac cau chu dé nam & vi tri dau
doan va 7% nam & vi tri cubi doan. Do d6, don gian nhat s& chon cau ding &
dau doan hodc cudi doan dé tao ra tom tit. Pac trung vé vi tri cau cling la mot
trong nhiing dic trung to hop trong cac hé thong tom tat da trén may hoc sau
nay [9].

Nghién ctru co ban cia Edmundson nam 1969, m6 ta mot hé théng sinh
ra vin ban tom tat dya trén cach tiép can trich rat cdu. Pau tién tac gia phat
trién mot giao thirc dé tao trich rut thu cong ung dung cho mot tap gom 400
van ban ky thuat. Tiép theo, cac dic trung tin sudt tir va vi tri quan trong

duoc str dung lai tir cac nghién ctru trude va bo sung thém hai dac trung nira
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la ngan chan tir va vai tro tu, trong s6 cau duoc tinh toan dua trén cac dic
trung nay. Khi danh gid, d6 chinh x4c ciia phuong phép tuong duong véi 44%
so voi trich rat tha cong [9].

Céac dé tai déu c6 vu diém nhat dinh nhung hau hét cac dé tai déu tap
trung xur Iy ngdn ngi tiéng nudc ngoai, da sb 1a cac van ban tiéng Anh. Bé
4p dung cho céc tai liéu tiéng Viét thi khong c6 dugc do chinh xac mong
mudn do dic diém ngdn ngit tiéng Viét phirc tap va cd rat nhidu diém khac
biét so v&i ngdn ngir khac. Mot sé phan mém toém tit vin ban duoc dua 1én
Intenet dé sir dung mién phi nhu phan mém Text Compactor[16].

Hién nay, c4c nghién ctru vé tom tit vin ban tiéng Viét chua nhiéu. Pa
cd mdt sb cac nghién ctru dugc cong bd song van con nhiéu han ché. Mot sb
cong trinh nghién ctru tap trung chinh vao van d¢é trich rat cic cdu trong van
ban gdc va tong hop lai thanh vin ban tom tit ciia nhém tac gia Lé Thanh Ha,
Huynh Thang va Luong Chi Mai, nam 2005 [13]. Tac gia Nguyén Thi Thu Ha
v6i cong trinh tom tat vin ban tiéng Viét dua trén hoc giam sat bang mang no

ron va mot s0 cong trinh lién quan khac [1].

1.4 Pdnh gid tém tit vin béin
1.4.1 Panh gia theo cach thi cong

Hoi1 thao DUC (Document Understanding Conferrence) da dua ra danh
gia vé cac hé théng tom tat trén tap dir liéu dung chung ké tir nam 2001.
Nhiéu chuyén gia phat trién nhitng phuong phap danh gia khac nhau. Panh
gid cua hoi thao DUC dua trén chuyén gia con nguodi. Do d6, chi dung cha
thich cia mdt nguoi tao cac moé hinh vai tap dir ligu kiém tra khac nhau.

1.4.2 Phwong phap danh gia BLEU
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b6 do BLEU (Bilingual Evaluation Under Study) do Papineni va cong
su dé xuat ndm 2001. Trong do do nay ho sir dung trong s6 xuat hién n-gram.
BLEU gin voi NIST (National Institute of Standards and Technology). Mot
phuong phép lién quan dén danh gia tém tit tu dong va dugc goi 1a do do
NIST. NIST 1a phuong phap dua trén BLEU.

Y tudng chinh cia BLEU la danh gia do twong tu gitta mot van ban tng
ctr (candidate) va tap cac ban tham khao dué6i dang trung binh c6 trong sb cta
C4C Nn-gram trong van ban cho boi hé thdng va trong tip cac vin ban tham

khao dugc cho bdi con nguoi theo cong thirc (1-1) nhu sau:

> County,, (n—gram)

__ Ce andidates §—grameC

Pn = > > Count (n- gram) (1-1)

Ce 4andidates §—grameC

Trong d6 Countclip(n-gram) 1a sé n-gram xuat hién 16n nhat trong van
ban cho boi hé théng va vin ban tham khao va Count(ngram) 1a sé n-gram
trong van ban cho bdi hé théng. Khi sir dung phuong phap danh gia BLEU dé
danh gia chat luong tom tit, ta coi van ban tom tit 12 vin ban tng vién, vin
ban gdc 1a vin ban ngudn. Trong mdt sb trudng hop ngudi ta st dung phuong

phap BLEU trong danh gia chat luong tom tat thii cong.
1.4.3 Phwong phap danh gia ROUGE

Céc phuong phap danh gia tom tat truyén thong thuong gan véi danh gia
thu cong do chuyén gia con ngudi thuc hién thong qua mot s6 do do khac
nhau, chéng han: mc d6 stc tich, mic d6 lién mach, ngir phap, mac do dé
doc va ndi dung. Tuy nhién, phuong phép danh gia két qua tom tat thi cong
dugc bao céao tai hoi thao DUC 2003 doi héi hon 3000 gio. Chi phi nay qua

cao. Vi thé, danh gia tom tit ty dong 1a mot yéu cau cap thiét. Lin va Hovy dé

S6 héa boi Trung tam Hoc liéu - PHTN http://www.lrc-tnu.edu.vn/


http://www.nist.gov/

16

xudt mot phuong phap danh gia méi goi 13 ROUGE (Recall-Oriented
Understudy for Gisting Evaluation). Hién nay phuong phdp do nay duoc su
dung nhu mdt phuong phap chuan danh gia két qua tom tat ty dong cho van
ban tiéng Anh.

Mot cach hinh thitc, ROUGE-N 1a mot d6 do ddi vai cac n-gram trong
van ban tom tit Gmg vién va trong tip cac vin ban tom tit tham khao, duoc
tinh theo cong thirc (1-2) ¢ dudi day.

Z COl"r":rnatch (grarnn)
ROUGE — N = Se He ferenceSummaries §ram,eS

> Count (gram,) (1-2)

Se He ferenceSummaries §ram, S

Trong cong thuc (1-2), n biéu thi cho chiéu dai ciia n-gram, gram, va
Countpaen(gramy) la s6 chudi n-gram l6n nhat xuét hién trong van ban tom tat

g vién va tap cac vin ban tom tat tham khao.
1.4.4 D do precision va do do recall

Péi v6i phuong phap tom tit van ban dua trén trich rt cau, cac cau
duoc trich chon két ndi v6i nhau, tao nén van ban tom tat, khong can hiéu
chinh thém. Trong trudng hop nay, ngudi ta stt dung do do triéu hoi va chinh
xéac dé danh gia chat luong ban tom tit.

Do do triéu hoi 1a ti s6 gilta s6 luong cac cau dong thoi duge trich rat
boi con ngudi va hé théng trén sb cac cau chi duoc lua chon béi con ngudi.

Recall —w 1-3
SCH (1-3)

trong do:
SCHO: s6 lugng nhitng cau duoc ca hé théng va con nguoi trich rut.

SCH: s6 luong nhing cau duoc con ngudi trich rit.
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Do do chinh xac 1a ti s6 gitra s6 lugng cac cau dugc ca hé thong va con
nguoi trich rat trén s6 cac cau dugc hé thong trich rut.

Precision= w 1-4
SCS (1-4)

trong do:
SCHO: s6 lugng nhimg cau duoc ca hé théng va con ngudi trich rit.

SCS: s6 luong nhiing cau duoc hé théng trich rat.

Trong chuong nay luin vin da dua ra tong quan vé tom tat van ban
tiéng Viét, hién trang nghi€én ctru tom tit van ban & trong nudc cling nhu
ngoai nudc, hién trang tom tit vin ban tiéng Viét hién nay ciing d va dang
dugc quan tim nghién ciru va phat trién bai cac nhom xir Iy ngén ngit tu
nhién tiéng Viét trong nuéc (JAIST). Luan vin ciing di dua ra dic diém cua
ngdn ngit tiéng Viét, mot sé phuong phap tom tat vin ban danh gia tom tat
van ban. O chuong 2 cta ludn vin s& di sau vao phuong phap tom tat vian ban

dua trén Naive Bayes.
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Chuong 2 : PHUONG PHAP TOM TAT VAN BAN
TIENG VIET DUA TREN NAIVE BAYES

Trong chuong ndy, ludn van trinh bay mot sé phuong phap tom tit vin
ban dién hinh va di sdu vao phuong phap tém tit vin ban Naive Bayes, trén
co s& d6 tim hiéu phuong phap rat gon dic trung trong xur 1y tiéng Viét va
dua giai phéap tich hop véi bd cong cu gan nhan tir loai VnTagger dé xay dung
hé thong thir nghiém.

2.1 Mjt sé6 phwong phdp tém tit vin ban dién hinh
2.1.1 Phwong phap tém tat vin ban bang cay quyét dinh

Lin va Hovy (1997) d4 nghién ctru mot dic trung rat quan trong, vi tri
ctia cau. PO quan trong clia cau bang chinh vi tri ctia nd trong vin ban, tac gia
da goi 1 “position method”, ndy sinh tir ¥ tuéng rang cac van ban sinh ra mot
cdu trac dién ngdn, va mot cau gan chi dé hon khuynh hudng tip trung xut
hién trong vi tri ¢6 thé dinh duoc (vi du tiéu dé, tom tat...). Do dé, cau tric
dién ngon quan trong thay doi theo linh vuc, dic trung vi tri cdu khong thé
dugc dinh nghia don gian nhu (Baxendale, 1958). Nghién ctru nay da c6 mot
dong gop quan trong bang k¥ thuat xac dinh vi tri toi wu va cach danh gia thé
nao cho hiéu qua. Mgt kho dit liéu tin tirc 16n duoc str dung, kho dugc suu tap
boi Zif-Davis tir chuong trinh TIPSTER, né bao gém vin ban vé may tinh
(computer) va lién quan téi phan cimg, thém vao 13 tip cac tir khoa chu dé va
abstract nho khoang 6 cau. C6 hai cach danh gia dugc sur dung la precision va
recall.

Trong nghién ctru tiép theo ctia Lin (1999) d bac bo gia thiét rang cac

dic trung 1a doc 1ap 14n nhau va dd dua ra md hinh trich rit cau st dung cay
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quyét dinh thay thé cho phan loai Naive — Bayes. Lin di khao sat rat nhiéu
dac trung va hi€u ung cua chung trong trich rat cau. Dt li¢u duoc st dung
trong cong vi¢c nay dugc st dung tap dir liéu van ban chuan, d3 dugc phan
loai theo cac chu dé khac nhau, cung cap boi hé théng danh gia TIPSTER-
SUMMAC. Céc thyc nghiém mo ta 1a hé théng SUMMARIST dugc phat
trién tai Truong dai hoc Southern California.

2.1.2 Phwong phap tom tit viin ban bing mang no ron

Svore va cac cong su (2007) dua ra mot thuat toan dua trén mang neural
va str dung tap dir liéu dua ra dé giai quyét van dé tom tat trich rat, tot hon
tiéu chuan thong ké cac dic trung quan trong.

Céc tac gia da stir dung tap dir liéu bao gom 1365 tai liéu thu thap duoc
tir CNN.com, mdi tai liéu bao g@)m tiéu dé, dau thoi gian, cac doan quan trong
do con ngudi tao ra va van ban. Con nguoi tao ra doan quan trong khong dung
theo nguyén van trich rat tir trong bai bao. Svore di huin luyén mot md hinh
tir cac nhin va cac dic trung cho mdi cau trong bai bao, c6 thé suy luan ra sip
xép cua cac cau trong van ban kiém tra. Sap xép duoc hoan thanh st dung
RankNet (Burges et al.,2005), mot cdp dua trén thudt toAn mang neural thiét
ké dé sap xép mot tap dau vao sir dung phuong phap giam gradient trong huan
luyén. Vi tip huan luyén ho st dung ROUGE-1 (Lin, 2004) dé tinh d6 tuwong
tu cua cac cau trong van ban va doan duoc viét boi con nguoi. Nhitng do
tuong tu nay dugc st dung nhu mdt nhan mém trong sudt qua trinh huin
luyén, khac véi nhitng dé cap khac cac ciu la cac nhan cimg.

2.1.3 Phwong phap phén tich ngon ngir tw nhién mirc sdu
Pay 1a k¥ thut phan tich bao gdm phan tich ngdn ngi ty nhién. Phan 16n

nhiing k¥ thudt ndy ¢ gang tao ra mot mo hinh vin béan stc tich lién mach.
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Barzilay va Elhadad (1997) da m6 t4 mdt cong viéc st dung viéc xem
xét phan tich ngdén ngit dé nang cao hiéu nang tom tat. Trong d6 chudi tir
vung (lexical chains) dugc st dung rat nhiéu: n6 1a mot chudi cac tir lién quan
trong vin ban, cac tir ké nhau hodc cc cau hodc chiéu dai khoang cach (toan
bo van ban). Phuong phap nay duoc thuc hién véi cac budc sau: tach van ban,
nhan dang chudi tir vung va sir dung cac chudi tir vung dé nhan dang céc cau
thich hop dé trich rat. Ho cb ging sir dung két hop ca phuong phép phan tich
thong ké va ca cau tric ngit nghia ciia vin ban.

Céc tac gia mo ta khai niém suc tich trong van ban c6 nghia moc ndi cac
thanh phan khac nhau cua vin ban. Vi du trong cau

John bought a Jag. He loves the car.

O day, tir car xem xét tGi tir Jag trong cdu trude va vi du minh hoa suc
tich tr vung. Hién tuong stc tich xay ra khong chi & muc tor nhung cling
khong chi & murc cac chudi tir, két qua trong cac chudi tir vung, cac tac gia da
stt dung mot ngudn biéu dién tém tit. Cac tir lién quan va chudi cac tir lién
quan ngit nghia duoc nhan dang trong vin ban, va mdt vai chudi duoc trich
rat dé biéu dién van ban. Pé tim ra cac chudi tir vung, cic tac gia st dung
Wordnet (Miller, 1995 ) ting dung 3 budc sau day:

1. Chon tap céc tur ing cu.

2. Pbi v6i mdi tir g cur, tim ra chudi twong tmg dya vao mdt tiéu
chuan lién quan giita cac thanh vién cia cac chudi.

3. Néu tim thiy, chén tir trong chudi va cép nhét né.

Su tuong thich dugc do dya vao Wordnet. Cac danh tir don va danh tur
ghép duoc str dung nhu mot diém bét dau toi tap ung cir. Trong budc cudi

cung, cac chudi tu vung tot s€ duge su dung dé tao ra cac tom tat. Cac chuodi
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tor vung dugc tinh trong $6 bﬁng chiéu dai. Sau do, tac gid chon ra cac cau
quan trong.

Trong bai bao khac, Ono va cac cong su (1994) tién tGi mot mo hinh
tinh toan doan dién thuyét cho bai van tiéng Nhat, trong d6 ho thuc nghiém
mot cach can than cac thu tuc trich rat ciu trac tu tir trong dién thuyét, mot
cay nhi phan biéu dién quan hé gitta cic cau (cay cau tric tu tir dugc sir dung
trong Marcu,1998). Cau triac nay da trich rat st dung chudi cac budc xu 1y
ngdn ngir tu nhién: phan tich cau, trich rat quan h¢ tu tur, tach, sinh ra cac ung
ctr vién va uu tién 101 phé binh. Panh gia da dua trén do quan trong twong ddi
ctia cac quan hé tu tir. Trong budc tiép theo, cic nit cua cdy cdu tric tu tir
dugc tia dé rat gon cau, gitt lai nhitng thanh phan quan trong. Thuc hién
tuong tu cho cac doan cudi cung dugc tom tat. Danh gia da thuc hi¢n trén cac
cau tinh va 30 bai bao bién dich ctia ban tin tiéng Nhat da dugc st dung nhu
tap dir licu.

Marcu (1998) d3 mo ta mot tiép can tom tit khong gidng cac phuong
phap cil, khong gia thiét gia thiét ring cac cau trong mot tai liéu tao thanh mot
chudi. Bai bao nay st dung dién thuyét dua trén kham pha cic dic trung
truyén théng da dugc sit dung trong tom tat bai luan. Dién thuyét dugc su
dung trong bai bao nay 1a Thuyét cu trac tu tir

Marcu (1998) md ta chi tiét thi tuc phan tich tu tir thanh cdy tu tir. Hinh

1.1 minh hoa mét vi du cay dién thuyét trong vin ban.
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Hinh 2.1. Cdy cdu triic tu tir

Céc sd trong cac nat cho thay s6 cau trong vin ban vi du. Vin ban phia
dudi cua sb trong cac nut dugc lua chon la cadc quan hé tu tir. Cac nuat co dau
cham 1a tht yéu va cac nut thudng 13 trung tam.

2.1.4 Phwong phap tom tit ngin

Wibrock va Mittal (1999) khang dinh rang tom tat trich rat khong thuc su
t6t trong do, céc trich rat khong du stc tich khi van ban tom tat 1a ngan. Chung
biéu dién mot hé théng tom tat nhu dang sinh ra cac tiéu dé. Kho dir liéu st
dung trong nghién ctru nay la cac bai bo tin tuc tir Reuters va Associate Press,
san co tai LDC. Hé théng hoc theo mo hinh théng ké cac quan h¢ gilra cac khoi

van ban nguon va khoi tiéu dé. Co gang d€ mo hinh ca hai loai va kha nang
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xuét hién cua céac tokens trong céc tai liu dich. Ca hai m6 hinh, moét cho trich
chon ndi dung va mot mo hinh khac cho thuc hién bé mit.

Mo hinh trich chon ndi dung 12 mé hinh hoc tir van ban va tom tat
(Brown, 1993). Mé hinh nay 1a mé hinh don gian nhét thong qua viéc anh xa
giita mot tir trong van ban va mot vai tir kha ning xuat hién trong vian ban tom
tat. Dé don gian mo hinh nay, tac gia da gia thiét xac suat xuat hién cia mot
tir trong van ban tém tat phu thudc vao cau trac cua no.

MB& hinh thuc hién bé mat 14 mé hinh bigram. Viterbi tim kiém duoc sir
dung hiéu qua dé téi wu tom tat. Gia thiét Markov anh hudng bang cach sir
dung backtracking tai moi trang thai dé tao duong dan lién tuc tbt nhat. Dé
danh gia hé thong, tac gia so sanh dau ra ctia né véi tiéu dé thuc té trong tap
cac van ban du vao.

2.1.5 Phwong phip dwa trén mé hinh Markov an (HMM - Hidden
Markov Model)

Khac véi cac ky thuat dugc dé cap ¢ trén, dua trén ¥ tuong vé cac dic
trung khong lién tuc Conroy va O’leary dua ra mot phuong phép tom tat vin
ban dua trén mo hinh Markov an. Céc tac gia sir dung mé hinh chudi dé tinh
toan phu thudc cuc bd gitra cac cau. Ba dac trung dugc s dung la: Vi tri cau
trong van ban, S6 thuat ngit trong cau va Xéc suét cta thuat ngi trong cau da

0 trong thuat ngir van ban.

Hinh 2.2. Mé hinh Markov an sir dung trong trich rit cdu.
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Trong md hinh nay, tac gia st dung tap dit liéu hudn luyén TREC va xac
dinh gia tri 16n nhat d6i v6i mdi xac sudt dich chuyén. Pé danh gia két qua
tom tat, cac tac gia so sanh v4i tom tat trich rat bi con ngudi.

2.1.6 Phwong phap tém tit dua trén rut gen cau

Trong nghién ctru cua Knight va Marcu, ho da xay dung mot kho dir li¢u
tiéu chudn va dé xuit phuong phap danh gia cho rat gon cau. Ho str dung kho
dir li¢u cua Ziff — Davis v6i hon 4000 tai licu k§ thuat va trich rat dugce 1,067
cap cau géc- rat gon. Nhiém vu duogc xac dinh 1a cho mot cau dai 1, nén theo
phién ban ¢ va giir lai nghia cta cau, ngir phap tét. Ho ciing dé xuét hai k§
thuat hoc khac nhau dé sinh ra cau rat gon, mot phuong phap st dung kénh
nhiu (noisy chanel), phuong phap con lai st dung cay quyét dinh.

2.1.7 Phwong phap tém tat viin ban bang Naive Bayes:

Kupiec (1995) di mo ta mdt phuong phap bat ngudén tir Edmundson
(1969) d6 1a hoc tir dit liéu. Str dung ham phan loai mbi cau vé cac 16p khac
nhau. Gid st s 1a mot cau, S 1a tap cac cau tao nén van ban tom tat, va F1...Fy 1a
cac dac trung. Nhitng dac trung dua trén phuong phap Edmundson (1969) va
duoc bd sung thém mot sb cac dic trung khac: chiéu dai cau va sy xuét hién
cta tr viét hoa. Mdi cau sau khi tinh toan s& c6 mot gia tri nhét dinh, va duogc
sap xép theo thir tu giam dan, chi c6 n cau ding dau dugc trich rat. Pé danh gia
hé thong Kupiec di st dung mot kho dir liéu vin ban bao gom céc tai liéu k¥
thudt cing véi cac van ban tom tit da duoc tom tat boi con ngudi [9].

Aoen va céac cong su (1999) ciing sit dung phuong phép phan loai cua
Naive- Bayes, nhung thém vao d6 mot s6 dic trung. Ho xay dung mot hé

théng goi la DimSum duoc dua trén cac dac trung: nhu tan sudt tur (tf) va tan
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suit nghich dao van ban (idf) dé thu dugc cac tir quan trong. idf duogc tinh tir
trong tap dir liéu 10n cac van ban trong tdm cung chi dé. Ho ciing thuc hién
mot sb phan tich bé mat nhu ton tai do tuong ty nhau gitra cac cau trong van
ban, duy tri suc tich. Cac théng ké tén viét tit trong vin ban tua nhu U.S
thanh United States hodc IBM 1a International Business Machines. Tir dong
nghia va hinh thai tir cling duoc st dung trong khi xem x¢&t thuat ngtr ttr vung,
nhan dang st dung Wordnet ( Miler, 1995 ). Kho dir li¢u st dung trong thuc
nghiém duoc léy tur cac trang tin, va danh gia dua vao TREC.

2.2 Phwong phdp tém tit vin ban siv dung Iy thuyét phin loai Naive Bayes
2.2.1 Phan loai Naive Bayes

Phan loai Naive Bayes(Naive Bayes Classifier) 1a mot thuat ngir trong
xtr 1y s liéu thong ké Bayesian véi mot phan 16p xac suat dya trén céc ung
dung dinh Iy Bayes. Naive Bayes 1a phuwong phap phéan loai dya vao xdc suit
dugc st dung rong rai trong linh vuc may hoc, co thé dugc dao tao hiéu qua
trong mot thiét 1ap hoc ¢ giam sat, phuong phap phan loai nay duoc sir dung
lan dau tién trong linh vuc phan loai bdi Maron vao nam 1961 sau d6 tré nén
phd bién dung trong nhiéu linh vic nhu trong cac cong cu tim kiém.

Naive Bayes st dung xac suat co diéu kién giita tir va chu dé dé du
doan xéac sudt cha dé ciia mot van ban can phan loai. Piém quan trong cua
phuong phap nay chinh 1a & chd gia dinh rang su xuat hién cua tit ca cac tir
trong vin ban 1a doc 1ap v6i nhau. Nhu thé Naive Bayes khong tan dung dugc
sy phu thudc cua nhiéu tir vao mot cha dé cu thé 1am cho viée tinh toan cua
Naive Bayes hi¢u qua va nhanh chong hon cac phuong phap khac véi o phic
tap theo s6 mil vi né khong st dung viéc két hop cac tir dé dua ra phan doan.
Mac du phuong phdp phan loai Naive Bayes kha don gian nhung n6 c6 kha

nang phan loai tot hon nhiéu cac phuong phap phan hoach khac. V&i mdi loai
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vin ban thuat toan Naive Bayes tinh cho mdi 16p van ban mot xac sudt ma tai
liéu can phan hoach cé thé thudc loai do, tai liéu do s& duoc gan cho 16p van
ban ndo c6 xac suat cao nhat.

Thuat todn Naive Bayes dugc xem la thuat todn don gidn so véi céac
phuong phap khac. Bo phan 16p Bayes c6 thé du bao cac sac xuat 1a thanh
vién cua 16p, ching gid dinh cac thude tinh 1a doc 1ap nhau(dde 1ap diéu kién
16p). Thuat toan Naive Bayes dugc dua trén dinh 1y Bayes, dinh 1y dugc phat
biéu nhu sau:

P(X ‘Y )Y*P(Y)
P(X) (2-1)

P(Y[X)=

Trong do
Y dai dién mdt gia thuyét ma sy kién lién quan X da xay ra
P(X): Xac suat X xay ra
P(Y): Xéc suat Y xay ra
P(X|Y): Xac sudt X xdy ra khi Y xay ra(xac suét c6 didu kién, kha niing
X khi Y dlng)
P(Y|X): Xéc sudt hau nghiém ciia Y néu biét X
Ap dung trong bai toan phan loai, cac dit liéu can co

D: Tap dir liéu huan luyén da dugc vecto hdéa dudi dang

X = (X, X000 X,)

Ci: tap cac tai liéu cua D thude 16p C; voii1={1,2,..,}

Cac thudc tinh x4, X ....., x,d0c 1ap xac suét d6i mot v6i nhau
Theo dinh 1y Bayes:
P(X ‘Ci).P(Ci)

P(X)

P(C;|X) = (2-2)
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Theo tinh chat doc lap diéu kién:

PX[C) =TT R0 [C) = P(x[C). PO [C).PX[C) (23

new_

Khi d6 luat phan 16p cho cac tai ligu m&i X ={Xy, Xo, . xa} 12

max(P(C)] TP(4[C) -4)

Trong do

P(C): dugc tinh dya trén tan suat xuat hién tai liéu trong tap huan luyén
P(X, ‘Ci) :dugc tinh tir nhitng tap thudc tinh da dugc tinh trong qué trinh
huan luyén

Trén co so cua dinh 1y Bayes ta di vao thuat toan Naive Bayes. Cac

budc tién hanh thuat toan:
Bude 1
Huén luyén Naive Bayes (dua vao tap dir liéu)
+ Tinh x4c suit P(C))
+ Tinh xé4c sudt P(%|C;)

Buoc 2

X" dwoc gan vao 10p c6 gia tri 16n nhit theo cong thirc

max(P(C)] [P(4.[C)

Xét mot vi du kinh dién 1a vi du du doan xem quyét dinh ctia nguoi choi
c6 di choi tennis hay khong véi cac diéu thoi tiét dd dugce du bao trudc. ta co

bang dit liéu huén luyén:
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Day | Outlook Temp. Humidity | Wind Play tennis
D1 | Sunny Hot High Weak No
D2 | Sunny Hot High Strong No
D3 | Overcast Hot High Weak Yes
D4 | Rain Mild High Weak Yes
D5 | Rain Cool Normal Weak Yes
D6 | Rain Cool Normal Strong No
D7 | Overcast Cool Normal Weak Yes
D8 | Sunny Mild High Weak No
D9 | Sunny Cool Normal Weak Yes
D10 | Rain Mild Normal Strong Yes
D11 | Sunny Mild Normal Strong Yes
D12 | Overcast Mild High Strong Yes
D13 | Overcast Hot Normal Weak Yes
D14 | Rain Mild High Strong No

Bdng 2.1 : Vi dy vé bang hudn luyén
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Budce 1:

Tinh x4c suét P(C))

- voi C="yes”

P(Cy)=P(’yes”)=9/14

- vo1 C="no”

P(Cy)=P(’no”)=5/14

Tinh xac suat P(x, ‘Ci)

- V61 thuc tinh Outlook: c6 cac gid tri sunny, overcast, rain
P(sunny | yes)=2/9

P(sunny | no)=3/5

P(overcast | yes)=4/9

P(overcast | no)=0/5

P(rain | yes)=3/9

P(rain | no)=2/5

- V6i thude tinh Temp:co cac gia tri hot, cool, mild
P(hot | yes)=2/9

P(hot | no)=2/5

P(cool | yes)=3/9

P(cool | no)=1/5

P(mild | yes)=4/9

P(mild | no)=1/5

- V61 thude tinh Humidity: c6 cac gia tri normal, high
P(normal | yes)=6/9

P(normal | no)=1/5

P(high | yes)=3/9

P(high | no)=4/5

- V61 thude tinh Wild: c6 cac gia tri weak, strong
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P(wesk | yes)=6/9
P(weak | no)=2/5
P(strong | yes)=3/9
P(strong | no)=3/5

new.

Budc 2: Phan 16p x ™ ={sunny, cool, high, strong}
Tinh x4c sudt

P(yes). P(x"" | yes)=0.005

P(no). P(x"*"| n0)=0.021

Tu két qua nay ta c6 x™"

thudc 16p no

Luan van str dung phén loai Naive Bayes dé tinh x4c suat ciia cdu s v6i k dic
trung khac nhau Fy, F,,... Fy dé phan loai cau s c6 duogc lya chon hay khong
duoc lua chon.

P(seS|F,F,,...F)=P(F,F,,...F |s€S)xP(seS)/P(F,F,,...F,) (2-4)
Gia thiét rang cac dic trung 1a doc 1ap voi nhau, coéng thire trén dugc chuyén
doi thanh

P(seS|F,F,...F)=IIP(F;|seS)P(seS)/TTP(F)) (2-5)
Lam tron cong thirc trén theo luat logarit:

P(seS|F,F,...F)=log(P(s)+ > log P(F; |s) (2-6)
Trong do:

P(s)= C(s)/C(w) trong d6 C(s) 1a sb cc cau trong tap huan luyén va C(s) la
trong 16p C, C(w) 13 tong céc cau trong tap huan luyén.

P(Fjls)=C(F;,s)/C(s). Trong do C(Fj,s) la s6 lan xuat hién cua dic trung F;
trong céu cua 16p C.

Luan vin st dung phan loai Naive Bayes dé phan loai thanh hai 16p riéng biét

(16p dugc trich rat va 16p khong duge trich rat). Tir d6, tinh todn x4c suat theo
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mdi trudng hop P(seS| F) vaP(sgS|F;). Cau s& dugc lya chon néu nhu

P(seS|F)> P(seS|F).
2.2.2 Lwa chon cac dac trung cho trich chgon
2.2.2.1 Khai niém giam chiéu dic trung

Biéu dién vin ban 1a phuong phap thé hién ndi dung hoic dic trung riéng
ctia vin ban d6 bang mo hinh khac thay thé cho biéu dién dang text thong
thuong. Khi biéu dién vin ban bang mo hinh véc to khong gian, ngudi ta
thuong sir dung céc véc to biéu dién dic trung cta thuat ngir (term) hay tir
(word), gia tri ciia mdi dic trung nay goi 1a trong so thuat ngit (term weight),
dé mo ta tan suét cua thuat ngir xuét hién trong van ban.

Pinh nghia 2.1 [Trong s clia thuit ngir (term weight)]

Trong sb cta thuat ngit 13 cach thé hién d6 quan trong cua thuat ngir do
trong van ban hodc trong mdt tap van ban .

Dinh nghia 2.2 [D) quan trong cua tir]

DPd quan trong cua tur biéu thi sy anh huong cua tir nay ddi voi van ban
chtra n6. Do quan trong cua tu ti 1€ thuan véi tan sut xuit hién cua tir nay
trong mot hodc mdt tap van ban.

Vi du 2.1: Gia sir c6 mdt doan vian ban lién quan t&i thé thao. Ta c6 thé
tim trén trang web bon thuat ngi lién quan: bong da, quan vot, san van dong,
Chelsea. Tan xuét cua ching lan luot 1a: 8, 6, 7, 2. Ta c6 thé dung moét véc to
dic trung cua vin ban dé biéu dién su xuét hién cta bon tir ndy nhu sau:

=

d, =(86,7.2)

Mot cach tong quat cua vi du trén, c6 thé biéu dién véc to cho mot van ban

d; nhu sau:
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—>

d, =W, Wy Wy W, ;)

Trén day 1a vi du vé biéu dién mét van ban dua trén dic trung tan suét
thuat ngit. Trén thuc té, c6 nhiéu phuong phap biéu dién van ban khac nhau
nhu: phuong phap Boolean, mé hinh x4c suit, mé hinh khong gian véc to,
LSI, ..,

Xem xét mot sd ung dung vi du nhu trong mét hé théng xur 1y dir liéu
(tin hiéu tiéng noi, anh hoic nhan dang miu noi chung) tap cac dic trung néu
coi 12 tap hop céc vec to gia tri thuc. Gia thiét rang, hé thong chi hiéu qua néu
s6 chiéu ciia mdi véc to riéng 1¢ khong qua 16n. Van dé cua giam chiéu xuat
hién khi dir liéu c6 s6 chiéu 16n hon kha nang xur Iy cta hé thong [3]. Xét mot
vi du dién hinh sau:

Mot hé théng nhan dang phan loai khuén mat dua trén anh da cép xam
kich c& mxn, twong rng vo1 mxn chiéu véc to gia tri thuc. Trong thuc nghiém,
mét anh cé thé cd6 m=n=256 hodc 65536 chiéu. Néu su dung mang mot
perceptron da 16p dé thuc hién hé thong phan loai, trong s6 s& qua nhiéu [3].

Gia sir mot ma tran dir liéu A" bao gdm n hang (diém dit liéu) va trong
RD, D la cac chiéu (cac ddc trung hodc cac thudc tinh). Ma tran A dugc biéu

dién nhu hinh duéi day.
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L L ot 4 L

u, * * * @ *

™ * * * * *

A = Us * * * * *
Us * * * @ *

Hinh 2.3. Ma trdn vi du.

Chi phi tinh toan 13 O(n°D). Trong truong hop néu n= 0.6 triéu, D= 70
triéu. n°D = 2.5 x 10*°. Nhu vay, qua 16n cho qua trinh xt 1y.

Do d6, van dé giam chiéu 1a van dé twong d6i can thiét trong cac bai toan
1am viéc v6i dir liéu c6 nhiéu ddc trung vi du nhu anh, tiéng noi, van ban,....

Van dé giam chiéu véc to duge don gian hoa nhu hinh 2.4

N dac = A L1 A ,

43 -2 A M dac trun HEg thong xur

trung dau —— | Gidm chieu ——» (I\/i<<N)g e |yg
vao
\ T
/
\ -
A\ Phirc tap -
N P
\ _ -

Hinh 2.4. M6 hinh giam chiéu véc to

M6 hinh giam chiéu trén thé hién mot cach téng quat nhat sy phu thudc
ciia N dic trung du vao d6i véi mot hé thong xir Iy. Néu chung ta khong xu

Iy giam chiéu ma giir nguyén N dic trung dau vao dé dwa vao hé thong xtr 1y,
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do phuc tap s€ cao. Néu ta gidm so chiéu cua véc to dac trung xuong con M
chiéu. Véi M nho hon rat nhiéu so v6i N ban dau, hé thong xtr 1y s& dé dang
hon, han ché dugc d§ phtic tap va mang lai d6 chinh xac cao hon, néu ta biét

giam chiéu mot cach hop 1y.

2.2.2.2 Phuwong phap giam chiéu biéu dién dic trung sir dung trong luin
van

Giam chiéu dic trung 13 vAn dé quan trong trong xur 1y cac dit liéu dau
vao ctia mot hé théng. Gia st mot van ban gém n tir khac nhau, néu coi mdi
tir 1a mot dic trung cta van ban thi vin ban d6 s& bao gém n dic trung. Xét
van ban theo vi du 2.2 dudi day.

Vi du 2.2: Cho van ban theo hinh sau:

Thu linh phién quin Ukraine ban giao hai hop den ctia chiéc may bay
MH17 cho cac chuyén gia Malaysia, trong khi thi thé ctia cac nan nhan
dang dugc chuyén vé Ha Lan.

"Chung day, nhimg chiéc hop den", ong Aleksander Borodai sang sém
nay tuyén bd trong cin phong dic kin phong vién tai tru sé ciia nudc
Cong hoa Nhéan dan Donetsk tu xung. Mot phién quan c6 vii trang lién
dua cac hop den ra va dat 1én ban.

Ong Borodai va cac chuyén gia Malaysia sau d6 ky vao mot van ban
duoc xem 1a thoa thuan nham két thic cac thu tuc sau nhitng cudc dam
phan kéo dai gitra hai bén.

"T6i c6 thé thay rang cac hop den van con nguyén ven, du hoi triy xudc
chut it. Ching ¢ trong diéu kién tot", dai t Mohamed Sakri, thudc Hoi déng

An ninh Qudc gia Malaysia cho biét va cam on Borodai vi d trao tra cac
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thiét bi nay.

Thi linh phe ly khai ciing cho biét thém rang, mot chuyén tau chd thi thé
ctia 282 nan nhén trén chiéc may bay cua Malaysia Airlines dd c6 mat &
Donetsk va dang trén duong dén Kharkiv, cach d6 khoang 300 km vé phia
tay bac. Cac chuyén gia Malaysia va Ha Lan sé& di cting doan tau. Hién con

thi thé ctia 16 nguoi dang duoc tim kiém.

Hinh 2.5. Van ban vi du

Vin ban trén gdm 9 cau va 157 tir tiéng Viét. Thong thudng, cac vin
ban dai hon 9 ciu, do vdy rat mat thoi gian khi xtr Iy va tinh toan véi s6 luong
tir 16n. Cac phuong phap giam chiéu dic trung cho vin ban tiéng Viét trudce
day thuong st dung k¥ thuat loai bo di cac tir dimg, tir khong can thiét trong
vin ban, do sb luong céc tir dimg khong qua nhiéu, nén sb dic trung dugc
giam ciing khong nhiéu.

Hinh duéi didy mé ta sy bién thién giita sd didc trung trong vin ban
tuong tmg voi sd luong vin ban. Do bién thién nay duogc coi 1a ti 16 thuan
giita s6 luong van ban va sb dic trung. Néu ta xét & pham vi nho va chi tiét
hon véi dbi tuong la mot van ban thi s6 véc to dic trung cua van ban ti 1¢
thuan voi chiéu dai ctia van ban. Vay, khi chiéu dai van ban ting 1én, thi sb

véc to ddc trung cling tang I1én.
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MWumber of documents

Hinh 2.6 Quan hé giita s6 vin ban va sé thudt ngiv

Vidu 2.3: B¢ chi tiét hon, gia sir coi van ban la mot cau nhu sau:

“Thii linh phién qudn Ukraine ban giao hai hip den ciia chiéc mdy bay

MH]I7 cho cdc chuyén gia Malaysia, trong khi thi thé ciia cdc nan nhdn dang

dwoc chuyén vé Ha Lan.’

Pé tach van ban trén thanh cac tr, luan vin su dung cong cu tach tu
trén hé théng VLSP. Dua trén hé théng VLSP, van ban trén duogc tach thanh
25 tir bao gom: “Thu linh”, “phién qudn”, “ukraine”, “ban giao”, “hai”
“hép den”, “chiéc”, “mdy bay”, “MHI7”, “cho”, “cdc”,
“Malaysia”, “trong”, “kh
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Hinh 2.7 Tdch tir diea trén hé thong phan tich cau VLSP.
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Vin ban trong vi du 2.3 can xt Iy 25 tir khac nhau. Vian ban trong vi du
2.3 ¢6 thé duoc xtr 1y ngdn gon hon bang cach chi st dung cac danh tir trong
van ban trong xu ly.

Pinh nghia 2.1: Danh tir (Nouns) Céc danh tir 1a tir biéu thi mot nguoi,
dia diém, su kién, dong vat hay y tuong. Trong ngdn ngir hoc, mot danh tir 1a
mot phan cta nhom tir vung thudng xuat hién trong van ban, 1 chu tir cia cac
ménh dé, d6i tuong ciia dong tir hay ciia mot gidi tir (theo Wikipedia).

Vi du: Troi (N) mua (V).

Pinh nghia 2.2: (Y nghia ctuia danh tir) Trong mot cau, mot ménh dé
hay mot van ban, danh tir mang ¥ nghia vé mat nodi dung, thong tin, tiéu dé
hay chu dé ctia cau, ménh dé hay van ban chira no.

Tir dinh nghia trén, mudn tim hiéu thong tin cia mot van ban mudn mod
ta vé su kién gita co thé dua trén tap cac danh tir dugc trich rut ra tir van ban
d6, 1a c6 thé hiéu duoc mot phan ndi dung ma vin ban mudn trinh bay.

Véi v tudng nay, ta st dung phuong phap giam chiéu dic trung cho
van ban tiéng Viét bang cach chi trich rut ra cac danh tir trong van ban dé mo
ta y nghia cua van ban va xu ly trén tap danh tir d6. Tré lai vi du 2.3, van ban
trén c6 thé duoc xir Iy dé tach thanh tap cac danh tir, s& 1am giam di do phuc
tap tinh toan vé mat thoi gian dong thoi ¢ thé ting d6 chinh xac hon.

Vi du 2.4: T4ch danh tir trong van ban & vi du 2.3

Vin ban tai vi du 2.3 gébm 11 danh tir bao gdm: “Thui linh”, “phién

X3

quan”, “ukraine”, “hop den”, “may bay”, “MHI7”, “chuyén gia”,
“Malaysia “thi thé”, “nagn nhan *, “Ha Lan”.
Véi phuong phap tach tir nhu trén. S6 luong dic trung can xir Iy giam

t61 hon 50%.
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2.2.2.3 Cac dac trung trich chon

Trong phuong phap nay, nhan di¢n céc cau st dung trich rat dya trén
viéc két hop ba déc trung: d§ quan trong thong tin, lugng thong tin va vi tri
cua cau:

Do quan trong thong tin (information significant):

Dbi v6i vin ban tiéng Anh, cac danh tir ciia mot cdu thuong 1a nhitng tir
mang thong tin cta ciu d6 va céac tir con lai trong cau thudng phan anh vé mit
ngit nghia ctia cau. Trong ludn vin st dung y tudng nay dé giai quyét bai toan
gan nhan tur va lga chon cac tir quan trong trong cau. Pugc biéu dién boi do
quan trong clia cc tir trong cdu va nd duoc tinh bang sb cac cau xut hién tir
d6 trén tong cac cau duoc tach ra tir tp van ban huin luyén va tinh trong sb
cta tir. Thong thuong, dé tinh trong sé cua tir nguoi ta thuong dung k¥ thuat
tfidf. K§ thuat tinh trong sd ndy doi hoi kho ngir liéu ding cho huan luyén
phai 16n. Tuy nhién, hién nay kho ngir liéu tiéng Viét dung cho tom tat vin
ban tiéng Viét con thiéu cho nén ching t6i st dung k¥ thuat tinh trong sb cua
tir cai tién, dugc mo ta theo cong thirc sau:

Ng (), Np(w)
> Ng(w;)  Np (2-7)

WJEd

I(Wi)=

trong do:
—  1(w;) l1atrong s cua tir w;.
— Ng(w;) 1asd 1an xuat hién cua tir w; trong cau S.
—  Np(W;) 14 s van ban xuat hién w; trong tap van ban huan luyén D.

—  Np latdng s cac van ban trong tap luyén D.
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Luong thong tin trong cdu: Theo dinh nghia 2.2, cadc danh tur trong cau
chtra nd1 dung, thong tin ctia cau. Do do, trong phuong phap nay st
dung luong thong tin ctia cau duogc tinh bang tong cac danh tir ¢6 trong
cau. Trong cach dé xuat khai niém “lugng théng tin” trong cau thay thé
cho phuong phap “chiéu dai cau” boi mot sé cac nghién clru cia
Edmundson, Baxendale cho rang, cic cdu dai thudng chtra nhiéu thong
tin quan trong. Tuy nhién, mot s6 cac nghién ctru gan day cho thy, mot
s6 cac cau ngan hon nhung mang ndi dung, thong tin nhiéu hon. Do vay,
trong luan van sir dung khai niém “luong thong tin” dé dam bao céac cau
duoc trich rat chta nhiéu thong tin hon.

Vi tri ciia cdu: Céc cAu trong vin ban & mdi vi tri khac nhau c6 y nghia
khac nhau. Thong thuong, cac cau co vi tri dau cac doan van hodc trén
tiéu dé thuong co ¥ nghia phan anh nhiéu ndi dung quan trong trong
doan van hoac van ban, do vay, ddc trung vi tri cau dugc tinh theo cong
thire Pos (s;) = 1/i. i = 1 khi s; ndm ¢ dau cac doan.

2.3 Hudn luyén va tinh trong sé cdc cdu trong tip hudn luyén

Trong pha huan luyén, cac vin ban duoc tach thanh cac ciu va duogc
gan nhan thua cong bd1 con ngudi cho nhitng cau dugc trich rat va nhiing cau
khong dugc trich rut.

Pha huan luyén dugc tién hanh theo cac budc sau:

Budc 1: Xay dung tap dir liéu dung cho huin luyén bao gdm n van ban
khac nhau dugc ky hi¢u D = {dy, dp, ..., d.}

Budc 2: Sir dung cong cu tach tir dé xay dung tap danh tir V.

Buéc 3: Lua chon thu cong cac cau c6 do quan trong trong moi vin ban

ds dé tao ra cac tom tat.
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Budc 4: Chia thanh hai 16p khac nhau: Cac cau duoc lya chon s€ gan
nhan (+) va khong dugc lya chon s& gan nhan (-). Luu gitt vi tri cac cau ké
ca cac cau duoc gan nhan (+) va (-) trong mdi vin ban ds.

Budc 5: Tinh gia tri @6 quan trong thong tin ctia modi danh tir trong ca
cac cau gan nhan (+) va gan nhan (-). Luu gitt cac gia tri nay trong bang co
s& dir liéu cua hé théng.

Hinh dudi day 1a thuat toan tinh trong sb cua ciu, voi dau vao 1a tap cac

cau va tap cac danh tir, dau ra la cac cau va gia tri tuong ung cua no.

THUAT TOAN TiNH TRONG SO CAU (WEIGHT)
Input
S: tap hop cau; V: tir dién danh tir;
Output
W’: danh sach céc cau va gia tri tuong ing cia nd
1. Initalization
W’=¢;1=¢;P=¢; M=¢; x=0;y=0;
2. For i=1 to count(S) do
2.1 For k=1 to length(s;) do
2.1.1 If (sj[k] is noun)
2.1.1.1  x=x+I(si[K]);
2.1.2 I[K] < X;
2.1.3 x=0;
2.2 For k=1 to length(s;) do
2.2.1 If (si[k] is noun) calculate
2211  y++;
2.2.2 M[K] «;
2.2.3 y=0;
2.3 P[k]= «MATCH(s;,d);

Hinh 2.8. Thudt toan tinh trong sé cua cau
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Mo ta thuat toan : Trong thuat toan trén, c6 sit dung mot s6 ham
count() 1a ham dém sb tir trong cau. Ham length() 13 ham tra vé gia tri chiéu
dai ctia cau, ham match() 13 ham ddi sanh dé lay gia tri tir trong co s& dit liéu.
2.4 Lwa chon cdc cdu tao tom tit

Trong pha tom tit, cac cau quan trong dugc lya chon tir van ban géc dé
tao ra van ban tom tat. Qu4 trinh nay gdm bén budc nhu sau:

Budc 1: T 1a van ban gbc

Budc 2: Tach T thanh tap cac cau S = {sy, Sy, ..., Sn}

Bude 3: D6i voi mdi cau s; trong T, tinh toan xac suat ctia mdi dic

trung Fj, roi sit dung phan loai Naive Bayes dé tinh toan xac suat cua s;
d6i voi ca hai 16p (+) va ().

Budc 4: Trong truong hop xac suat cta si dbi véi 16p (+) 16n hon xac

sudt cta s; d6i voi 1p (-), Si s& duoc lwa chon dé tao ra tom tat.

Hinh duéi ddy mé ta thuat toan trich rat cAu tao tom tt.

THUAT TOAN TRiCH RUT CAU

Input:

- C: vin ban gdc;

- K: Muc tir chu dé va gia tri cua no;

- n: s6 cau di dugce gan nhan (+);

- n’: sb cau da duoc gan nhan (-);
Output:

- T: vin ban tom tat
Initialization
T=4¢;
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S=Split( C); // chia cau tir C

F=¢; F’=¢; m=0;

1. For each sentence s; in C do
1.1 For j=1to length s; do
1.1.1 If w(j) eV then

1.1.1.1  match_hush(w(j), K) /1 Bbi sanh véi bang K

1.1.1.2  F(K)<n()) Il Tan s6 w (k) xuat hién trong cau c6
nhan (+)

1.1.1.3 F’(k) «n’(j) /l Tan s6 w (j) xuat hién trong cau c6
nhan (-)

1.1.1.4  m=m+1; //tinh tir cha dé

1.1.1.5  w(s)=W(s)+ Iog(?); Il 6 quan trong trong cau nhan (+)

1.1.1.6  w'(s,) =W'(s,) + log( F'(k)y: /I d quan trong trong cau nhén (-)

v
12 ws) :W(si)+I0g(ﬁ)+log(%)+log(PosT(s‘)) /I Xac suit s; v6i 16p nhén (+)
1.3 wi(s,) :W'(si)+|og(ﬁ)+|og(%)+|og(P°ST$Si)) ://Xéc suét cua s;16p nhan (-)

1.4 1fW(s)> W’(s;) then
141 T=TUW’(s);
15 m=0;

Hinh 2.9 Thugt toan trich rut cau

Trong thuat toan tai hinh 2.8, c6 st dung mot s6 ham nhu  ham Split()
tach cac ciu tir trong vin ban gdc. Ham Pos() 1dy vi tri ctia cAu trong van ban,
ham match_hush() 1a ham déi sanh dé 14y gia tri tir trong co so dit liéu di duoc

luu trir dudi dang bang bam lam giam thoi gian xtr 1y dit liéu cua may tinh.
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Trong chuong nay ludn vin da trinh bay chi tiét phuong phap tom
tat van ban tiéng Viét dua trén 1y thuyét Naive Bayes va giam chiéu dic
trung bang cach trich chon cac danh tir dé tinh toan va xtr 1y phan loai
thanh tap cau dugc Iya chon. Trong phﬁn huén luyén c6 su tham gia cua
con ngudi & qua trinh gan nhan dit liéu huan luyén, do d6 phuong phap
nay dam bao hi¢u qua hon, chét luong hon so vadi cac phuong phap hoc
khong giam sat da duogc dé& xuat trude d6. Dong thoi dua ra thuat toan
tinh trong sb ctia cdu va thudt toan trich rat cau trong qua str dung trong

qua trinh huén luyén va qua trinh tom tat vin ban.
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Chuong 3. XAY DUNG VA CAI PAT HE THONG TOM TAT

VAN BAN TIENG VIET DUA TREN LY THUYET NAIVE BAYES

Trong chuong nay, luan van trinh bay phuong phap phan tich va xay dung
hé théng thir nghiém tom tit vin ban tiéng Viét dua trén 1y thuyét Naive Bayes.
Hé théng dugc xay dung truc tuyén, tu dong léy dir liéu phuc vu qua trinh hoc va

tom tit van ban tiéng Viét tir dong hién thi trén trang ctia ngudi dung.

3.1 Mé hinh hé thong tém tit van béin tiéng Viét dwa trén Iy thuyét Naive
Bayes

Mot cach téng quan nhét khi lam viéc v&i van ban tiéng Viét, cac nha
nghién ctru thuong st dung cong cu tach tir dé khai thac cac dic trung trong
van ban tiéng Viét, do vy trong cic mo hinh tom tat van ban tiéng Viét thong
thuong, cac cong cu tach tir thuong duoc st dung & ca hai pha: pha huin
luyén va pha tom tat.

Trong pha huan luyén: Cong cu tach tir tach cac tir trong tdp van ban
huan luyén va tinh tan suat xuét hién cac tir d6 trong vin ban.

Trong pha tom tit: Vin ban gbc phai sir dung cong cu tach tir dé tach
tir, tinh tan suat xuat hién cac tir trong cau dé dbi sanh qua mo hinh va lya

chon cac cau quan trong dé trich rut.

S6 héa boi Trung tam Hoc liéu - PHTN http://www.lrc-tnu.edu.vn/




45

Vén’bén
goc
Céng cy tach / Tach tw
tir \ >
i X ly
Huén luyén
T Van ban
Thuét toan tom tat
Naive

bayes

Hinh 3.1. M6 hinh tém tat véin ban théng thuwong

Do dic thu cia tiéng Viét, cong cu tach tir thuong duge st dung trong
ca hai pha ctia hé thong tom tat. Trong qua trinh tom tat, khi str dung cong cu
tach tir mot vin ban dau vao phai thong qua ba budc:

Tién xir Iy van ban, loai bo cac tir dimg, tir nhidu nhu 13 mot phuong
phap giam chiéu dic trung.
Str dung cong cu tach tur.
Ap dung mé hinh hoc Naive Bayes va sinh ra van ban tom tat.
Pbi voi cac mo hinh tom tit dya trén ngdn ngit da 4m tiét nhu tiéng

Anh, tiéng Phap va mot s ngon ngit khac trén thé gidi, bude thir hai trén
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thuong khong sir dung, do d6 hé théng tom tit van ban bang ngdn ngit da 4m
tiét thudng co toc d6 nhanh hon.
Pé giam bt mot bude xur Iy dbi voi ngdn ngir don am tiét, cu thé 1a
ngdn ngir tiéng Viét, luan van tim hiéu phuong phap di duoc dé xuit tai [10]
dé xay dung hé théng. Hinh dudi ddy mo ta phuong phap tom tit van ban
tiéng Viét bang phuong phap Naive Bayes sir dung cong cu gan nhan tir loai
tiéng Viét thay thé cho cong cu tach tir tiéng Viét. Str dung phuong phap nay
co thuan lo1 sau:
Cong cu gan nhan tr loai nhan di¢n ra danh tu trong tap huin luyén va
chi str dung tap danh tir dé xir 1y tir 1a mot cach giam chiéu dic trung s&
duoc mo ta & muc 2.2.1
Cac danh tur duoc tach ra trong qua trinh huin luyén dugc luu trir tai co
so dit liéu ctia hé thong.
Trong qua trinh tom tat, van ban géc duoc d6i sanh véi tap danh tu da
duoce luu trix tai co s di lidu dé xur 1y.
Véi cach tiép can nay, qua trinh tom tit s& loai bo dugc quy trinh tach

tir va xtr 1y tir, do vay tdc do tinh toan cua hé thong s& nhanh hon.
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Véqbén

goc

X0 1y

Huén luyén

Thuat toan
Naive
bayes

Hinh 3.2. M6 hinh tém tat vin ban trong ludn vin dé xudt
3.1.1 Lwa chon ngon ngir 1ap trinh va yéu ciu ciia hé thong

3.1.1.1 Lya chon ngon ngir 1ap trinh

Hién nay, hau hét cac hé diéu hanh trén may tinh xach tay, may tinh dé
ban déu st dung hé diéu hanh Microsoft Windows. Do d6, dé tranh truong hop
xung dot véi hé thdng, nén luan van Iya chon ngdn ngit lap trinh C# 2012 va
thiét ké co s& dit liéu ctia hé thong bang hé quan trj co so dit liéu SQL Server.

Microsoft Visual Studio 2012 1a ngdn ngir hoan thi¢n va hoat dong theo
huéng doi twong, day ciing 1a ngdn ngir lap trinh thong dung trén Windows, hd

trg quan 1y co s& dit li¢u, 1ap trinh internet. Chuong trinh c6 nhiéu tinh nang
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moi, cac diéu khién méi cho phép ta viét chuong trinh tmg dung két hop cac
giao dién, ngoai ra sir dung chuwong trinh Microsoft Visual Studio 2012 s& tiét
kiém dugc thoi gian va cong suc so voi cac chuong trinh khac. Bén canh do
Microsoft Visual Studio 2012 con hd tro tinh nang két néi moi truong dir lidu
SQL, viéc lién két c6 thé thyc hién bang nhiéu cach.

Hé quan tri co s dir lidu SQL Server 2008 14 phan mém tuong tic véi
ngudi st dung chay trén moi truong Windows, no tang thém sirc manh trong
cong tac t6 chirc va tim kiém thong tin, cac cong tac kiém tra dix liéu, gia trl mac
dinh, khuon nhap dit liéu ctia chuong trinh hoan toan dép tmg yéu cau. Quan ly
duogc khéi luong dit liéu 16n va tan suat truy cip cao, dap tng dich vu truc tuyén
va dam bao yéu cau vé an toan dit liéu. Chinh vi 18 d6 ma luan vin chon sir dung
ngon ngtr 1ap trinh Microsoft Visual Studio 2012 va hé quan tr1 co s¢ dir ligu
SQL Server 2008.

3.1.1.2 Yéu cau ciia hé thong
Hé thong gdom hai pha riéng biét, pha huan luyén va pha tom tat. Trong

pha huan luyén, cac vin ban duoc tai vé tir ngudn dit lidu internet, ty dong
loai cac thé html, cac hinh anh va luu trir trong hé théng dudi dang duong
dan. Chuong trinh cho phép quan 1y va luu trit cic vin ban huin luyén dong
thoi tinh xac suat chon va xac suat khong chon cho cac tir quan trong va luu
trit dé str dung trong qua trinh tom tit. Cac van ban tom tit ¢ thé duogc luu lai
va quan 1y. Ngoai viéc tom tit vin ban duogc tai tir internet thi chuong trinh
cho phép duoc tom tit cac vin ban san co.
3.1.1.3 Co sé dir liéu ciia hé thong

Co 56 dir lidu ctia hé thong mo ta cac thong tin luu trir cia hé thong trong

co s¢ dir li¢u. Bao gom thong tin:
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e Biang “thSentence” luu cac ciu dugc tach trong vin ban huan
luyén.

e Bing “TypeNews” luu céac thé loai tin tirc( cong nghé thong tin, thé
thao, xa hoi...).

e Bang “Tranning documents” luu cc vin ban huan luyén.

e Bang “tbWord” luu cac tir quan trong.

TypeNews * thSentence *
P e
Typehieshiame e CotartSetace
stz
| = —C e
IaDocumet
8 ‘tbTrainingDocuments *
News * f—=cx| § Documet
9 2 e elos et
Tl UnkDocument
Descrigtion T——t0 CortrtDocumant
CotetVs Typ=tasld
Datafont
CotetSummary
Typetimaelc
Soscetiens tbWords *
Unkimage R
Word
Number'fes
ot
FrotabilyYes
=00 ProtabiityNo
-
Typtimnald

Hinh 3.3 Co s6 dit liéu ciia hé thong.
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3.1.1.4 Cac chirc ning chinh ciia hé thong

¢ Chtc ning thém vin ban huén luyén.

e Chuc nang thém tir moi.

e Chtic ning x6a vin ban huan luyén.

e Chuc nang cap nhat lai van ban huin luyén.

e Module tach tu: tich hop tir cong cu Vntagger.

e Module xtr 1y tach cau trong van ban.

3.1.1.5 Tép tir dién danh tir

Hé thong st dung cong cu Vntagger dugc tai vé tir trang web vlsp do
nhém tac gia cua dé tai KCO1 thuc hién. Cong cu nay dugc tich hop vao hé
théng dé tu dong loc ra cac danh tir trong tap vin ban huin luyén roi luu trit
vao co sd dit liéu cua hé thong.
3.2 Phin tich thiét ké hé thong tém tit vin ban tiéng Viét dwa trén Naive
Bayes

Dua trén cac chirc nang duoc mo ta, hé théng dugc phan tich thanh so

d6 téng quat nhu sau

S6 héa boi Trung tam Hoc liéu - PHTN http://www.lrc-tnu.edu.vn/




o1

«uses»

«uses»
«uses»

user

««Uses»

]

Hinh 3.4 So' d6 usecase tong qudt.

Trong so dd trén, hé thong gdbm hai cap nguoi ding chil yéu: ngudi quan
tri va nguoi st dung hé thong (ngudi doc tin tic).
- Chtrc ndng quan tri:

e Login: chtic ning dang nhap vao hé thong

e View: Chirc nang xem tin tirc

e Training: Chirc ning hudn luyén, bao gdm céc tinh ning quan 1y

van ban, quan ly tir dién, hoc tir tap van ban,...
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text management

«extengs»

X «extends» @
<}
«uses» v@

. extends»

«extends»

admin

Hinh 3.5. Usecase triwong hop hudn luyén.

3.3 M{t 56 giao dién ciia hé thong tém tit vin bdn tiéng Viét dwa trén Naive
Bayes
3.3.1 Giao dién trang chii hé thdng téom tit viin ban tiéng Viét

Hé théng duogc chay trén dia chi may chi 4o localhost. Tuy nhién co thé
tu dong cap nhat dir liéu tir cac trang Internet néu duoc két néi mang. Hinh

3.3 dudi ddy mo ta giao dién trang chu ctia hé thong
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a

[ Sign in - Google Account: x | [ localhost: 14400/ Default.a: x \ [ Iocalhost:14400/Default.a: x | [*) localhost:14400/Manager, x -

C A [ localhost:14400/Default.aspx?id=news&type=Home Qs

5% Apps [ Huong din cduhin.. @) Héthéng hoctaptr.. [ Read Gmail Inbox M... [ Phat Am Tiéng Anh... PP CHIASE [ itepu.dyndns.org & Hugng danthigt 13p.. 5 Data mining-phanl. s View My IP Address,..

Home Thé Gici Céing Mghé Théng Tin Thé Thao X4 hoi
Tin mé&i nhat

> i0S 8 Beta 4 trinh ang, cd thém (rng dung Tips
tgay
Ban

2014 511024 AM)
i05 8 Beta 4 duac Apple ti thidt k& giao dign cling mét s& tinh n3ng quan
trong va b sung (*ng duna Tips - hu'éna din ngudi ding.

Tin Cng nghé théng tin (Bdo 24h.com.vn )

nghé, cdc doanh nghiép CNTT-VT dang dan ghi ddu & ddm nét trén ddu trudng quic t&,
dua sin phim, dich vu "Made by Vietnam® [&n bang vinh danh tai cic giai thudng uy tin
trén thé gidi.

Tin Cng nghé théng tin (Bdo 24h.com.vn )

> Ban dang t nguyén ‘giao nép’ nhiing gi cho Facebook?
MNody 6/26/201% 10:35:10 AM)

Moi thing tn ma ban thé hign trén Facebook, dit chi & ché 4§ riéng tu déu dang dugc
Facebook khai thic va t3n dung triét ¢& thong qua cic thut tadn thang minh.

Tin Cng nghé théing tin (Bdo 24h.com.vn )

O c@uc . 3

Hinh 3.6. Giao dién trang chii ciia hé thong

Trong giao dién trang chu, nguon tin tic duoc tong hop vé tir mot sb

website nhu: http://24h.com.vn, http://vnexpress.net, http://dantri.com,

http://thanhnien.com.vn, ... Nguon tin dugc 14y vé tir trang web nao déu duoc

hién thi ngudn tai phan tiéu dé cudi cia tin tirc do.
3.3.2 Giao dién trang quan tri hé thong tom tit vin ban tiéng Viét
Phén quén tri cta hé thdng gém co cac chiic ning sau:
e Thém tin ttc tai trang chu cta hé thong
e Quan ly muc tin tuc
e Quan Iy vin ban huéan luyén
e Quan ly tir dién
e Huén luyén

e ToOm tat van ban

Hinh 3.4 dudi day la giao dién trang quan tri
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[l Sign in - Google Account x | [ localhost:14400/Defauita % | '] localhast:14400/Defaulta % | [ localhost14400/Manager, x | -0
€ = C A [ localhost:14400/Manager/Defaultaspx?mod=Home Qe =
2 Apps Huéng dan céu hin.. €) Héthéng hoctaptr.. [ Read Gmail Inbox M... (08 Phst Am Tiéng Anh... [P CHIASE [ itepu.dyndns.org #& Hudng dan thiét lap.. 5 Data mining-phanl.. v View My IP Address, »

Thém tin tirc Quan Ij tin tirc Quan Ij van ban hoo Quan If cactir Tranning =

@' Thi T, Ngay 23 -7-2014

Vebsite Chon thé loai tom tt| —Chon chuyén Myc— v

Category ——Chon Chuyén muc— - Topic: ——Chon Tin cén post— v
Title:
Description:
4

[ Source ol W o) W | [ | e s

=G

B I U E | 9 g RArY Y

" M= NS

Styles = | Format ™| Font MilszeFia-R- 1@ 53 al

Content:

3:50 PM
7/23/2014

Hinh 3.7 Giao dién chinh cua trang quan tri.

béi véi ph'?m tinh nang thém tin trc, céc tin tic dugc léy tu dong tur

mét s cac trang web da duogc hé théng mac dinh thdng qua RSS.

[ Sign in- Google Accaunt: x | [[] localhost:14400/Defaulta: x | [1) localhost:14400/Defaulta x |/ [ localhost14400/Manager, x \__| -8
€ - C A [ localhost14400/Manager/Defaultaspx?mod=Home Qe =
£ Apps Hutng din cdu hin...  €)) Hthéng hoctaptr.. [§ Read Gmail Inbox M... ID) Phat Am Tigng Anh... [P CHIASE [ itepudyndns.org & Hugng din thigt13p.. & Dats mining-phan L. s View My IP Address, .. »

Thém tin tiic Quan If tin tdc Quan I van ban hoc Quan Ij céc tir Tranning =

Thir Tu, Ngay 23 -7-2014

Website Chon A Chon thé [02it6m tat| ——Chon Chuyn Muc— A
Category e e Topic: | ——Chon Tin cdn post-— M
Title: Vnexpress net

Dantri.com.vn
thanhnien.com.

bongda.com.vi

Description:
4

Elsouce | ) 0 & &3 W] 8 2k | [ | ax-

o @ o WER e = b

B I U X x|@ IS E LR

@oeE=s05@

Styles = N Format ™R Font Slse®ila-A-|@ 8@ o
Content:

Hinh 3.8 Ldy tin tw dng.

S6 héa boi Trung tam Hoc liéu - PHTN http://www.Irc-tnu.edu.vn/




55

Hinh 3.6 trén day 1a giao dién lya chon tin ttrc 1ay vé. Tin tirc duoc lya
chon nguén tin, thé loai tin. Sau khi lya chon, ndi dung chinh cua tin duoc thé
hién trén giao dién lya chon tin ctia hé thdng. Tiép theo, cac tin tirc ¢ thé
duoc luu tai co s& dir li€u cua hé théng sau khi thuc hién thao tac “Pua dir

liéu vao database”.
Qe

% Data mining-phan L. ¥ View My IP Address,..

H

[ Sign in - Google Account- x ! [ '] localhost:14400/Default.a- % | [ 7] localhost:14400/Default.a: % | [ localhost:14400/Manager, x

€« C A [ localhost:14400/Manager/Defaultaspx?mod=Home
= apps [} Hueng ddn cduhin..  €) Héthéng hoctiptr., [ Read Gmail Inbox M... [ Phét Am Tigng Anh.. [P CHIASE [ itepu.dyndns.org 8 Hudng din thiét I3p..

3

Quan If vén ban hoc. Quan I§ cc Teanning

Thém tin toe Quan I tin thc.

=)0 ENG 1‘;:‘14

Hinh 3.9 Giao dién hién thi dir liéu lcfy ve.

Chirc ning huén luyén vin ban duogc thé hién trong hinh 3.7. Cac vin ban

duogc tach thanh cac ciu va tinh x4c sudt dua trén 1y thuyét Naive Bayes.

http://www.lrc-tnu.edu.vn/
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/ B Sign in - Google Account: x ' [ localhost:14400/Defautt.a- % [ localhost:14400/Default.a: nf [ localhost:14400/Manager,

€ -

C' A [} localhost:14400/Manager/Defaultaspx?mod=Tranning

Q| =

Hu6ng d3n cdu hin..  €) Héthéng hoctaptr.. & Read Gmail Inbox M... (DD Phat Am Tigng Anh... [P CHIASE [ itepu.dyndns.org #& Hugng dan thiét lap.. 5 Data mining-phan L. s View My IP Address,.. »
Thém tin thc Quan Iy tin tic. ‘Quan Ij vén ban hoc Quan Iy cetir Tranning -
Huan luyén vin ban
Chon losi tin th| Gang nghé théng ti - 23
Danh sach cac cau Danh sach tir quan trong va danh tir
Ma N§i dung cau chon Vitri Van Loai Matr  TénTir Xac sudt chon Xac suét khéng chon Loaitir  Thé loai tir D
cau trong  ban  Vian
van ban 1 o 0.00802409538554217 | 0.00802409€38554217 | 0 C8ng nghé théng tin
ban
2 edrom 0.00802409638554217  0.00802409€28554217 | 0 Céng nghé théng tin
12084 Vao Web nhanh khéng cin g8 mat khdu 1 0 8 Géng
nghé 3 cdw 0.00802409638554217 0.00602408638554217 0 Céng nghé théng tin
théng
tin 4 cpu 0.00802409838554217  0.006802409€38554217 | 0 Céng nghé théng tin
12085 Trung binh ngudi sling Net hién nay phai nhé hon vai chus mét shiu cho cdotang 1 1 8 céng 5 avd 0.00802409638554217  0.00802409628554217 0 Géng nghé théng tin
web nghé
théng e mail 0.102408638554217 0.102409638554217 0 Céng nghé théng tin
tin
7 gigabyte 0.00802409838554217  0.006802409€38554217 | 0 Céng nghé théng tin
12086  Théi thi 60 thiv, tir webmsil, forum, truy nhip tai khodn ngdn hing 1 2 s cing N L
= H byte 0.00802409638564217  0.00602408638564217 | O Céng nghé théng tin
théng . - P
. s it 0.114457821325301 0.0421688748087952 | O Cing nghé thing tin

install

0.00802409638554217 | 0.00602409828554217 | 0

Céng nghé théng tin

Hinh 3.10 Giao dién hudn luyén vin ban.

Danh séach cac tir quan trong cling dugc chuong trinh quéan 1y va tinh

x4c suit chon va xac suit khong chon theo ting thé loai linh vuc khac nhau

duoc thé hién trong hinh 3.9 sau

Danh

S6 héa boi Trung tam Hoc liéu - PHTN

Tén tir cai dit

Loaitintéc  Céng nghé thing tin

sach danh twr

Tén Tir Xac suat chon Xac suat khong
chon

cdr 0 0

cd-rom 0 [

cd-w 0 [

& a 0 £0549

ad a 0 £0549

mail 0.181318661318681  0.153846153846154

Hinh 3.11 Giao dién quan Iy tu.

Cong
nghé
théng tin

Cong
nghé
théng tin

Cong
nghé
théng tin

Cadng
nghé
théng tin

Cadng
nghé
théng tin

Cong
nghé
théng tin

Quan ly cac tw

Loai tir

Chon

Danh tir

Danh séach tlr quan trong

185

186

187

188

189

190

191

Tén Tie

gido duc

nhan thic

tinh cam

nhan cach

ngui hoe

¥ thire

education

day

Xac suat chon

0.02013422561879195

0.00671140939597315

0.00671140939597315

0.00671140939597315

0.0201342281879195

0.00671140939597315

0.00671140939597315

0.0201342281879195

Xac suat khong
chon
0.0201342281679185
0.00671140939597315
0.00671140939597315
0.00671140939597315
0.00671140939597315
0.00671140939597315

0.00671140939597315

0.00671140939597315

Théloaitie  Chon D
Cang nghé o
thang tin

Congnghe @
théng tin

Congnghe @
théng tin

Congnghe @
théng tin

Congnghe &
théng tin

Congnghe &
théng tin

Congnghe &
théng tin

Céng nghé ]
théng tin

http://www.lrc-tnu.edu.vn/




57

Tin tic sau khi cap nhat duoc hién thi ra ngoai trang chu cua hé théng,

nguoi dung duge quyén truy cip hé théng dé xem cac thong tin dudi dang

tong hop tor mot s6 nguodn dir li¢u khéc nhau.
o x ([ localhost:14 x ([ localhost:14400/Defauita: x ([ localhost:12400/Manager. X = (=)
w| =
i Data mining-phan L. View My IP Address,.. »

5 Sign in - Google Account. X |/ [ localhost:1
€« C A [} localhost:14400/Default.aspx?id=news&type=Home
€) Hethéng hoctaptr.. [l Read Gmail InboxM... [ Phat Am Tiéng Anh... [# CHIASE [1) itepu.dyndns.org #& Hung dan thigt lap...

i Apps [ Huong dén cau hin...
X& hoi

Home Thé Gibi Cong Nghé Théng Tin Thé Thao
Tin méi nhat
> Chang trai chay bd xuyén Viét

(Ng3y ding : 7/23/2014 4:27:41 PM)
Sau 35 ngay rong rudi vuet hon 1.700 km, khoanh khic cham tay vao canh cdng Dinh Déc Lap

khién L& Tién Diling sung swrdng dén tot do.
Tin Céng nghé théng tin (Bdo VnExpress )

> "Ngudi dep ngan can" rung chuyén san dién do tsm

(Ng3y ding : 7/23/2014 3:56:36 PM)
Ngudi mAu ngoai cd khudy dao tudn I thi trang Miami; Irina Shayk bt ngd hd hénh vi cdn gio;
Madonna va Katy Perry c§ dién va ca tinh trén tap chi V Ia nhitng diém nhén dang chti y ngdy qua.

Tin Cong nghé théng tin (Bdo 24h.com.vn )

/2014 3:52:04 PM)

Hinh 3.12 Hién thi tin tirc sau khi cdp nhdt.

Sau khi nguoi dung lya chon muc tin tic can doc. Noi dung tin dugc hién

thi dudi dang full text (ban day du) va ban short text (van ban tom tat) nhu

hinh 3.9
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J Bl Signin - Google Account- x | [[] localhost14400/Defauita: % | [ localhost14400/Defaulta: x | localhost:14400/Manager. |

= = C A [ localhost:14400/Defaultaspx?id=DetailNews&key=20 < =
Apps ) Huong ddn ciuhin.. €3 Héthéng hoctiptr.. 8 Read Gmail Inbox M... (DB Phst m Tiéng Anh.. [P CHIASE [ itepu.dyndns.org 8 Hudng d3n thiét lap... o Data mining-phan .. i View MyP Address,... »
bé va ngurdi than; mét moi nhing ddy quyat tam Khi chay nhifng km cudi ciing; sung sudng t6t dg khi cham tay vao canh cang Dinh Boc .

Lép vé c6 phian hut hing khi bét d3u lai cudc séng thding nhat. "T&t cé nhifng cm xic d6 dé tao nén mét tréi nghiém @3y thi vi clia

tudi tré", Ding viét.

8a Nguyén Thi Bich Lién, me Diing, tam s gia dinh biét tin khi cdu d& chay dwgc niva hanh trinh. True d6, thay con ndi nghi viéc va
thuding xuyén xéch gidy di chay, ba khdng nghi con trai dang luyén tap cho chuyén di. S¢ b me lo, Diing chi tiét 1§ vdi ngui em rugt.
Trong mét f&n tinh cd khi hai me con nGi chuyén, ngu@i em @3 va tinh nhéc dén chuyén chay bé ciia Diing. "T6i bt ngd nhung nhin thay
con déng &nh khée manh va néi chuyén trén Facebook nén cling 48 lo. Tir lic biét chuyén, t8i hay goi dién hoi xem con di dén dau.

Diing gidu gia dinh nhifng [an bi tai nan hay phai truyén nudc gitfa duang”, ngudi me cho hay.

B4 Lién cam thay xGt xa khi nhin thay con gay, den lic tré v& nhung luén dat niém tin & con. *Vigc gi Ding da quyét tam thi tbi cling ing

hg. Tir trudc dén gid, Diing da ndi I3 1am", ngudi me néi.
Binh Minh

Gifi chia sé cAu héi tu van tai day hodc V& doisong@vnexpress.net

Néi dung tém tat:

Sau 35 ngay rong rudi vurgt han 1.700 km, khoanh khac cham tay vao canh cong Dinh Déc Lap khién Lé Tién Diing sung swong dén tot
d6. Gay va den nhém, chang kj s cong nghg théng tin sinh nam 1989 chia &, dén gid anh van chua Idy lai dude can nang nh trude
khi khdi hanh va thinh thoang van gidt minh tinh déy lic 3h séng. Trén hanh trinh tir BAc vao Nam, Diing da ghé tham 4 truting dai
hoc, g3p ga sinh vién d& ndi chuyén v& séch va gidp ho xéy dung til séch, cau lac b séch. Cudi cing, sau nhigu [3n thuyét phuc, Diing
6 ban di ciing I sinh vién t&n Nam dang chd tét nghidp. Nam di xe may chd theo dé dac, tim nha tro, lo bita &n va ca déng vién tinh
th#n cho Diing trong sudt chang dudng dai. B&n ching nghi, céu s& pha d6 &n protein béng nwrde loc cho Diing va mua com bui d& hai
anh em an toi. Tir d6 rit kinh nghiém, Nam mua com tir dém hom trdc d& sang hém sau Diing 6 cai IGt da. sung swdng tt 46 khi
cham tay vaa cénh céng Dinh Béc Lap v cd phian hut hing khi bt dau lai cudc séng thuting nhét. B4 Nguy&n Thi Bich Lign, me Diing,

t8m st gia dinh biét tin khi cu d& chay dugc nira hanh trinh. Ba Lién c&m thy xSt xa khi nhin thy con gay, den lic tré V& nhung luén

d&t niém tin & con. Binh Minh Gfi chia sé céu héi tw van tai day hodc V& doisong@vnexpress.

Hinh 3.13 Giao dién tém tdt tin tirc.
Ngoai viéc tom tat van ban trén cac trang web khi duoc ndi mang thi hé
thdng cho phép tom tit nhimg vin ban co sin, dudi day 1a giao dién thé hién
churc nang nay.

Tém tat van ban
.

Van ban sau khi tom tét

Chon loaivanban: Coéng nghé thong tin

V&n ban nhap dau vao

Theo 6ng Chu Tién Diing. Chil tich Hai Tin hoc TP.HCM: “Nén tang thiF ba -
Xu hiréng va hién thuc trién khai” ké thiza tr nhitng chd dé cla cac nam
trege. Khong chi dieng lai & @6, ma nhirng ngudi lam viéc trong finh viee
c6ng nghé ndi chung v& CNTT néi riéng mudn drgc fim hiéu, (ing dung
mét cach bai ban, chuyén nghiép, cing trao ddi, chia 5& kinh nghiém dé
han ché nhitng rii ro frong déu tw CNTT.

Phat biéu tai budi 1€ khai mac, TS Vi Trong Budng, Vy fridng Vy CNTT —
B6 TTTT @4 cong bd béo cao Sach trang CNTT-TT 2014 va khéng dinh-
“Trong giai doan 2013-2014. th( hang cda Viét Nam héu nhi it bién déng
frén ban 6 CNTT-TT thé gidi. Mac di vay, diém sang nhal cda Viét Nam
durge cac td chire qube t& nhin nhén vAn thude v& ¢éng nghiép CNTT khi
nurée ta vin ndm trong Top 10 nirdc gia cong phan mém hdp din nhét khu
vire chdu A — Théi Binh Dirong. TP HCM véa TP Ha N6i van diroc xép Top

20 _Ton 20 rae thanh nhé hin dfn nhaf v aia cAnn nhin mam® #

Theo &ng Chu Tién Diing, Ch tich Hai Tin hoc TP. HCM: “Nén tang thiF ba -
Xu hieéng va hién thiee trién khai” k& thira tir nhitng chd & cla cac nam
trede. Khong chi dirng lai & d6. ma nhiing ngudi 1am viée trong linh viee cong
nghé néi chung v& CNTT néi riéng mudn dwgc fim hidu, (ng dung mét cach
bai ban, chuyén nghiép, ciing trao ddi, chia s& kinh nghiém d& han ché nhirng
rdi ro frong dau tw CNTT. Mac di vay, diém séng nhat cda Viét Nam dioc
cac 16 chire quéc 1€ nhin nhan van thude vé cong nghiép CNTT khi nudc ta
van nam trong Top 10 niséc gia céng phan mém hap dén nhat khu viee chau
A — Thai Binh Dirong. Ha N6i van duroc xép Top 20, Top 30 cac thanh phé
hap dén nhat vé& gia cong phan mém”  Cang nghiép phdn mém va ndi dung
56 sau thai ky doi mal vai nhiéu kho khan, da co nhifng burde chuyén kha
quan v&i tbng doanh thu khodng 2.6 1y USD.

Hinh 3.14 Giao dién tém tdt van ban
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3.4 Két qua thwe nghi¢gm phwong phdp tém tit van ban tiéng Viét dwa trén
Naive Bayes
3.4.1 Xay dung tap dir liéu phuc vu huin luyén

Céc nghién ctru trude ddy thuong lam viée véi tap dir liéu di qua tién
xtt 1y, do d6, thoi gian chuan bi dit liéu thuong duoc 1am bang cach thu cong,
mat thoi gian va chi phi 16n, hon nita khé khan khi bd sung hoc ting cuong
cho nhiing hé théng doi hoi phai cdp nhat tri thirc thuong xuyén. Trong ludn
van nay, tap dir liéu duoc str dung br?lng cach tai vé (download) tu dong trén
hé thong va dugc luu trit vao co sd dit liéu cua hé théng dudi dang dudng dan
luu vin ban. Cac van ban khi tai vé duoc tu dong loai bo cac thé html va chi
ldy phan ndi dung ciia vin ban.

Céc van ban trén dugc luu thanh tp cac van ban phuc vu cho qua trinh
huan luyén.

Goi D= {dy, d,, ..., d,} 1a tap cac van ban huin luyén. Tép cac van ban
trén duoc tach thanh cac cau. Pdi véi mdi van ban ds thude tap d tach thanh
cac cau

Sas={S1ds) Sadss ---» Skds}

Véi mbi cau sigs dugce tinh toan trong s6 dua trén 3 dic trung:

D0§ quan trong thong tin
Luong thong tin trong cau
Vi1 tri cau trong van ban.

Tiép theo cac cau dugc gan nhan thu cong bang cach dwa trén con

nguoi trich chon ra cic cau ho cho rang c6 y nghia trong vian ban va luu vao

tap (+). Cac cau khong duoc lya chon luu vao tap (-).
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Dt li€u tir tap D gdbm n van ban sau qua trinh chuan bi dir liéu duoc

gan nhan thanh hai tap con gdm céac ciu c6 nhan (+) va cac cau ¢ nhan (-).

3.4.2 Xay dung b tir dién danh tir

Pé tang toc cho hé thong va qua trinh xay dung tap tir dién gdm cac
danh tir, luan van d3 str dung coéng cu Vntagger duogc tai vé tir trang web vlsp
[15]va nhung vao mi ngudn cua chuong trinh thanh bo cong cu tich hop cia

hé thong.

3.4.3 Tién xir 1y va chuin héa dir ligu

Tap van ban dau vao 13 vin ban dang tho, dé don gian cho viée xir Iy
dit liéu, voi mdi van ban dau vao, ta s& thuc hiéc qua budc tién xur Iy ky tu dé
dua vin ban vé dang xau chuan. O day xau chuan 14 xau ma trong d6 khong
¢6 2 déu cach nao lién nhau, c6 déu cau khi két thuc xau, trudc dau cau khong
c6 dau cach. D€ c6 duoc xau chuan, chuén bi cho viée tach ti, ta thuc hién
qua cac budc sau:

Chuyén hét cac ky tu chir hoa thanh chit thudng.

Dung cac diu cau (bao gdm dau “.” «” “”...) dé tach vin ban thanh
mot tAp hop céc cau. Ta co thé tach nhu vy vi 2 am tiét cach nhau bdi mot
du cau s& khong bao gio thudc vé cing mot tir

e Tién hanh chuan hoa véi mdi cau:
e Khi c6 >1 déu cach dimg ké nhau, loai bot di, chi dé lai mot dau

cach loai bé nhirng dau cach & dau va cuoi cau.
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3.4.4 Panh gia két qua cia hé théng tém tit vin ban dwa trén Naive
Bayes

Luan vin st dung phuong phap danh gia truyén théng 1a do do
Precision dé danh gia chit luong cua tom tt, do chinh xac cta hé théng SO
v&i con nguoi.

Pé danh gia v6i timg muc cua tom tat, trong khi mot sé cac hé thong
khac hoac phuong phap khac nhu textcompactor [16], VTSonline [14], Le
Thanh Ha [13] thudng str dung tom tit theo ti 16 dugc dinh nghia nhu sau:

Ti 1& r= chiéu dai van ban tom tat/ chiéu dai vin ban gdc %.

Két qua dugc thé hién nhu bang sau

Til¢
Phuong phap

80% 60% 40% 20%
Luan van 0.88 0.86 0.82 0.6
HLT 0.82 0.75 0.69 0.54
Baseline 0.81 0.8 0.84 0.63
Textcompactor 0.85 0.82 0.65 0.57
VTSonline 0.72 0.68 0.51 0.48

Bang 3.1. Bang két qua thuwc nghiém
Duya vao bang két qua thuc nghiém trén thay rang, phwong phap luan
van st dung duoc cai dat hi¢u qua trén hé théng thuc c6 hiéu qua va g?m voil

két qua danh gia cua con nguoi.
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KET LUAN

Céc phuong phéap khai pha dit liéu hién nay ngay cang gan véi yéu cau
ctia ngudi dung 1a mong mudn cho thong tin hitu ich nhat trong v6 van luong
thong tin trén Internet. Trong d6, dit liéu dang vin ban chiém t&i trén 80%
kho dit liéu 16n di co. Dé khai pha hiéu qua théng tin ndy can t6i nhiéu cong
cu khac nhau dé khai pha, trong d6 c6 cong cu tom tat vin ban.

Trong ludn vian ndy da trinh bay mot phuong phap tom tit vin ban tiéng
Viét dya trén 1y thuyét Naive Bayes dé phéan 16p cac cau c6 do quan trong so véi
tap dit liéu da duoc hudn luyén boi nguoi dung cho chat lugng tom tat tot hon
cac phuong phap di duoc dé xuét dura trén cach tiép can hoc khong giam sat.

Luan vin ciing dd xay dung va cai dat hé thong chay trén moi trudng
web, gop phan dua nhitng nghién ctru gan hon véi thuc té va ap dung trong
thuc té véi két qua thtr nghiém chép nhan duoc. Vin ban tom tit dé doc dé
hiéu va gan véi két qua tom tat cuia con nguoi.

Du da hét sire ¢6 gang dé hoan thanh luan van va xay dung hé thong tom
tit van ban tiéng Viét ty dong, tuy nhién, do thoi gian nghién clru ¢6 han nén
khong thé tranh khoi nhing sai s6t. Kinh mong cac thay co, dong nghiép, ban
bé dong gop dé luan van hoan thién hon.

Trdn trong cam on!
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PHU LUC

1.Phan hoc vin béan

public void Trainings(string typenewsId)

{
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DataTable topword = dt.GetDataTable("Select * From tbWords where

Type='0"' and TypeNewsId='"+int.Parse(typenewsId)+"'");
if (topword != null)
{
foreach (DataRow row in topword.Rows)
{
row[2] = ©;
row[3] = 0;
row[4] = 0;
row[5] = ©;
row[6] = 0;
}
}
string s1;
int tong = ©;
int dem = 0;
for (int i = 0; 1 < 2; i++)
{
string sentence = st.GetSentence(i +
"",typenewsId);

if (topword != null)
{

foreach (DataRow row in topword.Rows)

{
sl = Convert.ToString(row[1]);

Regex thegex = new Regex(sl.ToLower());

MatchCollection theMatches =

thegex.Matches(sentence);
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int str = 0;

foreach (Match theMatch in theMatches)

{
str++;
}
if (str > 0)
{
dem++;

tong = Convert.ToInt32(row[i + 2]) +
Convert.ToInt32(str.ToString());
row[i + 2] =
Convert.ToInt32(str.ToString());
}

}
double xs = 0.0;

for (int i = 0; 1 < 2; i++)
{

foreach (DataRow rowl in topword.Rows)
{
if (tong > 0)
{
xs = (Convert.ToDouble(rowl[i + 2]) + 1) /
(Convert.ToDouble(dem) + Convert.ToDouble(tong));

}

else

XS = 0.0;
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rowl[i + 4] = xs.ToString();

}
tw.Update(topword,typenewsId);

DataTable noun = dt.GetDataTable("Select * From

tbWords where Type='1l' and

TypeNewsId=""+int.Parse(typenewsId)+""'");
if (noun != null)
{
foreach (DataRow row in noun.Rows)
{
row[2] = ©;
row[3] = ©;
row[4] = 0;
row[5] = 0;
row[6] = 1;
}
}
string s2;
int tong2 = ©;
int dem2 = 9;
for (int i = 0; 1 < 2; i++)
{
string sentence = st.GetSentence(i +
"",typenewsId);
if (noun != null)
{

foreach (DataRow row in noun.Rows)
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s2 = Convert.ToString(row[1]);

Regex thegex = new Regex(s2.ToLower());

MatchCollection theMatches =

thegex.Matches(sentence);

int str = 0;

foreach (Match theMatch in theMatches)

{
str++;
}
if (str > 9)
{
dem2++;
tong2 = Convert.ToInt32(row[i + 2]) +

Convert.ToInt32(str.ToString());
row[i + 2] =
Convert.ToInt32(str.ToString());
}

}

double xs2 0.90;

for (int i =0; 1 < 2; i++)

{

foreach (DataRow rowl in noun.Rows)

{
if (tong2 > 0)
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xs2 = (Convert.ToDouble(rowl[i + 2]) + 1)
/ (Convert.ToDouble(dem2) + Convert.ToDouble(tong2));
}
else
Xs2 = 0.0;

rowl[i + 4] = xs2.ToString();

}
tw.Update(noun, typenewsId);

2.Phin Tém tit

public string SummaryText(string text,string typenewsId)

{
DataTable topword = dt.GetDataTable("Select * From

tbWords where Type='0' and

TypeNewsId='"+int.Parse(typenewsId)+"'");

DataTable noun = dt.GetDataTable("Select * From

tbWords where Type='1 + int.Parse(typenewsId) +

s

and TypeNewsId='
string output = "";
string[] input = text.Split('.', '?', "', ';");
for (int i = @; 1 < input.Length; i++)

{

string sl = 5

nn,
J

string s2

double ProbabilityYes = 0;
double ProbabilityNo = 0;
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if (topword != null)
{
foreach (DataRow row in topword.Rows)
{
sl =
Convert.ToString(row[1]);
Regex thegex = new Regex(sl);
MatchCollection theMatches =
thegex.Matches(input[i]);
int s = 0;
foreach (Match theMatch in theMatches)
{
ProbabilityYes +=
Convert.ToDouble(row[4].ToString());
ProbabilityNo +=

Convert.ToDouble(row[5].ToString());

}
}
}
if (noun != null)
{

foreach (DataRow row in noun.Rows)
{
s2 = Convert.ToString(row[1]);
Regex thegex = new Regex(s2);
MatchCollection theMatches =
thegex.Matches(input[i]);

int s = 0;
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foreach (Match theMatch in theMatches)
{
ProbabilityYes +=
Convert.ToDouble(row[4].ToString());
ProbabilityNo +=
Convert.ToDouble(row[5].ToString());

}
}
}
if (ProbabilityYes > ProbabilityNo)
{
output += input[i] + ". ";
}

}

return output;
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