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LOI CAM ON

Chiing em xin giti l0i cam on chan thanh va sdu sdc nhat dén thday Nguyén
Viét Thanh va thdy Neuyén Thanh Hung dd tin tuy huéng dan, dong vién,
gilip do chiing em trong sudt thoi gian thiee hién dé tai.

Chiing em xin chdn thanh cam on quy Thday Cé trong Khoa Céng Nghé
Théng Tin truyén dat kién thirc quy bdu cho chiing em trong nhitng nam hoc
vira qua.

Chiing con xin néi 1én long biét on doi véi Ong Ba, Cha Me luén la nguon
cham séc, dong vién trén moi bude dwong hocwdn cia.ching con.

Xin chdn thanh cam on cac anh chi va ban-be da ung ho, giup do va dong
vién chung em trong thoi gian hoc tdp va nghién ciru.

Mic dit ching em dd cé gdng hoan.thanh ludn vin trong pham vi va kha
ndng cho phép nhung chdc chan.sé khéng tranh khéi nhitng thiéu sét. Chiing
em kinh mong nhdn dwgesie cdm théng va tdn tinh chi bao ciia quy Thay C6

va cac ban.

Sinh viéen thuc hién,
Nguyén Tran Thién Thanh & Tran Khai Hodng
07/2005




LO'I NOI DAU

Trong nhimg nim gan day, sy phat trién vuot bac cta cong nghé thong tin da
lam ting s6 luong giao dich thong tin trén mang Internet mot cach dang ké dic biét
1a thu vién dién tu, tin tac dién ti.... Do d6 ma sd lugng van ban xudt hién trén
mang Internet ciing ting theo v&i mot toc dd chong mit. Theo sb luong théng ké tir
Broder et al (2003), luong thong tin d6 lai ting gip doi sau tir 9 dén 12 thang, va toc
d6 thay doi thong tin 1a cyc ky nhanh chong.

Vi lugng thong tin dd s nhu vay, mdt yéu cau 16n dat ra ddi véi ching ta la
lam sao t6 chirc va tim kiém thong tin c¢6 hiéu qua nhat. Phan loai thong tin 13 mot
trong nhitng giai phap hop 1y cho yéu cau trén. Nhung mot thyuc té 1a khdi luong
thong tin qua 16m, viéc phan loai dit liéu thii cong la'diéu khong tuong. Hudng giai
quyét 1a mot chuwong trinh may tinh tw dong phan loai cac théng tin trén.

Chung em di tap trung thuc hién dé tai “Tim hiéw edc hwéng tiép cin cho bai
todan phdn logi van ban va xdy dung wng dung phdn logi tin tirc bdao dién tii”
nham tim hiéu va thir nghiém cic phuong phap phan loai van ban ap dung trén tiéng
Viét. Bé thyc hién viéc phan loai, diéu bt budc ddi véi tiéng Viét d6 13 viéce tach ti.
Trong ludn van nay, chingem cling tim hiéu mot sb cach tach tir tiéng Viét va thir
nghiém mot phuong phdp tach tir mdi thich hop cho viéc phan loai ma khong dung
bét ky tir dién hodc tip ngirliéu nao. Cudi cing, chung em xay dyng phan mém
phan loai van ban tich hop vao trang web “Toa soan bdo dién ti¢” (Luén van khoa
2000 - Hoang Minh Ngoc Hai (0012545), Nguyén Duy Hiép (0012038)) nham phuc
vu cho viéc phan loai tin tirc bao dién tir.

Hién nay, trang web ctia khoa chung ta van chua thuc hién dugc viéc phan loai
tr dong céc tin tc 14y vé, do d6 gay ra rat nhiéu ldng phi vé thoi gian va cong strc
ctia nha quan tri cling nhu 1am gi6i han viéc thu thap tin tirc tir nhiéu nguodn khéac
nhau. Ung dung phan loai tin tirc bao dién tir tich hop véi viée lay tin tic tuy dong
ctia ching em hy vong s& dem dén mot cach quan tri méi, nhanh chong va hiéu qua

hon cach léy tin truyén théng. Ngoai ra, trong diéu kién can cap nhat thong tin mat
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cach nhanh chong nhu hién nay, phdn mém phan loai van ban ty dong ctia chung

em con c6 kha ning ing dung cho nhiéu loai trang bao dién tir tiéng Viét khac.

Noi dung cua luan vin dugc trinh bay bao gom 8 chuong; trong d6, 3 chuong

dau trinh bay cic hudng tiép can cho phan loai vin ban va tach tir tiéng Viét hién

nay; 2 chuong tiép theo trinh bay hudng tiép can cta luan van ddi v6i phan loai vin

ban va tach tir tiéng Viét; 3 chuong cudi trinh bay hé théng thir nghiém vin ban,

ung dung vao phan loai tin tirc ban ty dong, va cudi cung la danh gia, két luan qua

trinh nghién ctru cta luan van.

>

Chuwong 1. Tong quan: gidi thiéu so luoc vé cac phuong phap phan loai van
ban va cac hudng tiép can cho viéc tach tir tiéng Viét; dong thoi xac dinh
muc tiéu cia dé tai.

Chuwong 2. Mét s6 phuwong phap phin loai vin ban: giéi thiéu tom tit mot
s6 phuong phéap phan loai vin ban danh chortiéng Anh.

Chuwong 3. Phwong phap tich fir tiéng Viét hién nay: trinh bay tom tat
mot s6 phuong phap tach tir tiéng Viét hién nay, vu diém va han ché cua cac
phuong phap do.

Chuwong 4. Phuwong Tach tir Tiéng Viét khong dwa trén tip ngit liéu
danh dau (annotated corpus) hay tir dién (lexicon) — Mot thach thic:
trinh bay phuong phap tach tir tiéng Viét méi chi dua vao viéc théng ké tir
Internet théng qua Google ma khong can bat ky tir dién hay tap ngir liéu nao.

Chuong 5. Baitoan phén loai tin tirc bao dién tir: trinh bay hudng tiép can
cho bai toan phan loai tin tirc bao dién ti.

Chuong 6. Hé thong thir nghiém phan loai vin ban: gidi thiéu vé hé thong
thir nghiém céc phuong phéap tach tir va phan loai van ban do ching em xay
dung. Ngoai ra, trong chuong 6, ching em trinh bay vé dir liéu dung dé thir
nghiém va cac két qua thir nghiém thu duoc.

Chuong 7. Ung dung phén loai tin ticc bao dién tir ban tw dong: gidi

thiéu ing dung phan loai tin tirc bdo dién tir do ching em xay dung tich hop
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trén trang web do ludn van “Toa soan bao dién tu” khoa 2000 xay dung cua
sinh vién Hoang Minh Ngoc Hai (0012545), Nguyén Duy Hiép (0012038)
> Chuwong 8. Tong két: 13 chuong cudi cling cta dé tai, tom lai cac van dé da

giai quyét va néu mot sé hudng phat trién trong tuong lai.

v



MUC LUC

Chuong 1. TONG QUAN ......c.ouieimiieeeeeeeeeeeeee oot 2
Ll DEE VAN A& oottt 2
1.2.  Cac phuong phap phan 10ai van ban.........c..cocevieiiiiiniiniiiiniceccececene 2
1.3.  Téch tir Tiéng Viét — Mot thach thire thll Vi .......oo.ovveeveeveeeeeeeeeeeeeeeeeeeeeeeees 3
1.4, Muc ti€u CUA TUAN VAN ......oooiiiiiiiiiiiiiii e e eanaee s 5

1.4.1. Phan tim hiéu céc thuat toan phan loai van ban..........cccccceeeeveeecieerneeennne, 5
1.42.  Phan tach i iNg VIBl.........o.coviveoeeeeeeeeeeeeeeeeee e, 5
1.43.  Phian mém phan loai tin tirc bao dién tir ban tw dONg ..........oovvveverreenne, 5
1.4.4. Dong gOp cla TUAN VAN ..coeviiiiiieieeee e 6

Chuong 2.  CAC PHUONG PHAP PHAN LOAI VAN'BAN TIENG ANH.............. 8
2.1.  B&i canh cac phuong phap phan loai vin banhiénnay..........cooceeevveveeeveeveeeenn. 8
2.2. Cac phuong phap phan loai vin ban tiéng Anh hién hanh ..............cc.cccceooevvenn... 8

22,1, BilU difn VAN DAN cooveoeriereecee sttt 8
2.2.2. Support vector Machine(SVM) ... 10
2.2.3. K—Nearest Neighbor (KNN)tu......oiiiiiiiieiieeeccee e 12
2.24. Naive Bayes (INB) i e coveeeiieeiieeeeeeeeeeee e 13
2.2.5. Neural Network (NINEt) ......ooouvieiiiiieieeeieeiteeee e 15
2.2.6. Linear Least Square Fit (LLSF)......ccooviiiiiiiieeee e 17
2.2.7. Centroid- Based VECTOT .......cc.eeiuiiiiieiiieieeee et 18
2.3 KEETUARL oottt sttt 19

Chuong 3. = CACPHUGNG PHAP TACH TU TIENG VIET HIEN NAY .............. 22

3.1. Taisao tach tu tiéng Viét 1a mot thach thirc? .....ooovvvveeiiiiei e, 22
3.1.1. So sanh giita tiéng Viét va tiéng Anh .........ooccooevvvveeeeeeeeeeeeeeeee e, 22
3120 INRAN XEluiiiiiiiiieiieie ettt 23

3.2. B&i canh cac phuong phap tach tir R8N DAY ........v.cveveeveieeeeeeeeeeeeee e, 23
32.1. BO1 CANN CUNG ... 23
3.2.2. Céc hudng tiép can dua trén tir (Word-based approaches)...................... 24
3.2.3. Céc hudng tiép can duya trén ky tu (Character-based approaches) .......... 26

3.3. Mot s6 phuong phap tach tir tiéng Viét hi€n nay...........cooeveeeeveeeeeeeeeereeeeeee. 28
3.3.1. Phuong phap Maximum Matching: forward/backward.......................... 28




3.3.2. Phuong phép giai thudt hoc cai bién ( TBL).......c.ooueveeeeeeeeeeeeeeeeeeeeeeens 30
3.3.3. Mo hinh tach tir bing WEST va mang Neural...........cooocuviueeeuneeeennnn. 31
3.3.4. Phuong phap quy hoach dong (dynamic programming) .............cccc.c...... 34
3.3.5. Phuong phap tach tir tiéng Viét dua trén thong ké tir Internet va thuat

toan di truyén (Internet and Genetics Algorithm-based Text Categorization for

Documents in Vietnamese - [GATEC) .......cccciiiiiiiiiieeeeeeeeeeee e 34
3.4. So sanh cac phuong phép tach tir Tiéng Viét hidn nay...........cccocvveevervrrrnenns 37
3.5, KEEIUAN oottt 37

Chuong 4.  TACH TU TIENG VIET KHONG DUA TREN TAP NGU LIEU PANH
DAU (ANNOTATED CORPUS) HAY TU BIEN (LEXICON) —MQT THACH THUTC 40

O B € 5 61 1 11 10 Rt ST SRS 40
4.2. Céhcnghién ctru vé théng ké dua trén INternet e . ..o e 40
4.2.1. GIOT thIGU .. ettt 40
42.2. Mot sb cong trinh nghién ctru vé théng ké dura trén Internet................... 41
4.2.3. NRAN X ..uiiiiiiieeieeiieie e ettt aiae et e e te et e e eaeeseenbeenaeesaenaeenseenaens 43
4.3. Céhc phuong phap tinh d6 lién quan giira cac tir dya trén théng ké ................. 43
4.3.1. Thong tin twong hd va t-score dung trong tiéng Anh ............cccovueeee..... 44
4.3.2. Mot sd cai tién trong cach tinh do lién quan tng dung trong tach tir tiéng
HOQ VA IENG VB ...l et 46
4.3.3. Nhan xét vé cac cach tinh d6 lién quan khi ap dung cho tiéng Viét....... 48
4.4, Tiln XU 1§ (PIESPIOCESSING) ....eveeeeeeeeeeeeeeeeeeeeeeee e 49
44.1. | X1 VAN DAN QAU VAO ... 49
4.4.2. Tach nglt & tAch StOPWOTAS .....oveiuiiriiiiiiiiiicecceeece 50
4.5. Hudng tiép can tach tir dua trén thong ké tir Internet va thuét toan di truyén
(Internet and Genetic Algorithm - based ).......cccveviieiiiiriieiieieceee e 51
4.5.1. Cong cy trich xuat thong tin tir GOOZIE .........veveeeeeeeeeeeeeeeeeeeeeeeeeeeeen. 51
4.5.2. Cong cu tach tir ding thuat toan di truyén (Genetic Algorithm — GA) ...53
4.6, KELTUAN . ccocvvvorereetreiee ettt 61
Chuong 5.  BAI TOAN PHAN LOAI TIN TUC BIEN TU .......coovviimiiieireese. 63
5.1. Ly do chon phuong phap Naive Bayes........ccccccvvveviiiircieieiieecee e 63
5.2, Thudt todn NaTVe Bayes.......cccoioiiiiiiiiiiiiieieeeeeeee e 64
52.1.  Cong thic X4c St dAY At BAYES .......o.veveeeeeeeeeeeeeeeeeeeee e 64

vi



5.2.2. Tinh ddc lap co6 diéu kién (Conditional Independence)........................... 65
5.2.3. Nguodn gdc thudt toan Naive Bayes............oc.ceeeeeveereeeeeeeeeeereeeereeseeeae 65
5.2.4. Phuong phap Naive Bayes trong phan loai van ban............c.ccccceeeeenee. 66
5.2.5. Hai m6 hinh sy kién trong phan loai vin ban bang phuong phép Naive

Bayes 68

5.3. Bai toan phan loai tin tuc dién tir tiéng Y4 T O 70
5.3.1. QUY WEGC et ettt ettt e st 70
5.3.2. Cong thure phan loai van ban trong IGATEC [H. Nguyen et al, 2005] ...71
5.3.3. Cong thire Naive Bayes trong bai toan phén loai tin tic dién tir tiéng Viét

ST dUNG thANE K& 11 GOOZLE.........eeeeeeeeeeeeeeeee e eeee sl 72
5.4, KEETUAN.oooooieeieieeee ettt s 74
Chwong 6.  HE THONG THU NGHIEM PHAN LOAL. VANBAN ..........c........... 76
6.1.  Gi6i thiéu hé thong thir nghiém ViKass ... the.eeees e, 76
6.1.1. Chtrc nang hé thOng ViKass ... i e eeeee e, 76
6.1.2.  T6 chirc va Xir 1§ dit HEU .40 ovoveee oo, 76
6.1.3. M5t sb man hinh cta hé théng VIKASS ..oveiiiiiiiiiieeeeeeeeeeeeeeeeeeee e 79
6.2.  Thi nghiém cac cach trich XUt thoNg tin...........o.oveveeveiveeeeeeeeeeeeeeeeee e, 82
6.2.1. Cac phuong phap thir DEhIEM .........cccvviiiiiiiee e 82
0.2.2. NRAN XELiiiuiii ettt ettt ae e st et e eaaesteensessaeseeneas 84
6.3. DU Li¢u thinghi€m ......ccociiiiiiiiieiieie e 84
6.3.1.  NGUONAE TIEU ... 84
6.3.2. | SO Tuong dir 1iéu thir NGRIEM ... 84
0.3.30  EINRAILXEL...eiiiieieciieie e ettt eneas 86
6.4. Thirnghiém cac cong thirc tinh do tuong hd MI ...........c.ocoovviveieieereeeenn 87
6.4.1. Céc phuong phap thlr nghi€m..........ccoooiiiiiiiiiiiiieeee e 87
6.4.2. KBt QUA ..o 87
0.4.3.  NRAN XELuoiiuiiiieieeiieieeeeeee ettt ettt et teeae e naeeneas 88
6.5. Tht nghiém phan loai tin thc di€n t.......cocveeiiieiiieiieieceee e 89
6.5.1. Thudc do két qua phan 10ai VAN DAN.........c..covvevieeeeeeeeeeeeee e, 89
6.5.2. Cac phuong phap thir nghi€m.........cccvvieiiiiiiiice e 91
6.5.3. KL QUA . ..ovoeeeeeeeeeeeeeeee e 91
0.5.4.  INRAN XEl..iiuiiiiiiiiiieieceeee et 96

vil



Chuong 7. UNG DUNG PHAN LOAI TIN TUC PIEN TU TU PONG ................ 99

7.1, Gid1 thi€u t0a S0aN DA0 GIEN Tl ...evvvvviiiiiiiiiiiieeeee e 99
7.2.  Tinh can thiét cua phan loai tin trc tw AONE ..ccovveeiieiiiiieieeee e, 99
7.3, Phan tich hi€n trang .........cccoccvieiiiiiiiiiiee e e 100
7.3.1. Mo hinh DFD quan niém cap 2 hién hanh cho 6 xir Iy Nhan bai va Tra bai
100
7.3.2. Phé phan hi€n trang...........ccoccooiiiiiiiiiiiieee e 103
7.3.3. Mo hinh DFD quan niém cap 2 mdi cho 6 xir Iy Nhan bai va Tra bai .. 104
74, TrEn KDai DLL .....oociviuieiiereieesieieseiseeesseessssessssssesessesssssessessessssseees 105

7.5. Chuong trinh cai dat “Toa soan bao dién tir” da tich hop module phan loai tin

tuc 106

T.6. KL QUA oo s eBb e 110
Chuong 8.  TONG KET ..o, 112
8.1, K&t QUA At AUOC ... e e B e ne e 112
811, VEMAL LY thUYEt....ooooveoeo oo oo 112
8.1.2. V&Mt thirc NERIBIM. ..ot 113

8.2.  Han ché va hurdng PRAt rIEN ........c.veeveeeeeeeeeeeeeeee e 113
8.3, Kt TUAN ...t oot 114

viil



DANH SACH HINH

Hinh 2. 1. Bi€U difn VAN DAN w..vooeeveieoceerceiieceieseis st eesssesessesssssessesessns 9
Hinh 2. 2. Siéu mat phang h phan chia dit 1iéu huin huyén thanh 2 16p + va — voi khoang
cach bién 16n nhat. Cac diém gan h nhét 14 cac vector hd trg ,Support Vector (dugc
KROANN tOMN) ....utiiiiiiicciieece et ettt et e e e e e earee e 11
Hinh 2. 3. Hinh Kién tric mé dun (Modular Architecture) . Cac két qua cta timg mang con
s€ la gia tri dau vao cho mang siéu chu dé va dugc nhan lai v6i nhau dé du doan
ChUL A& CUBT CUNE . ..o 16

Hinh 3.4. Cac hudng tiép can co ban trong tach tir tiéng Hoa va cac hudng tiép can hién tai

duoc cong b trong tach tlr HENG VAL .....o..vevieeieeeeeeeeilieee e 24
Hinh 3.5. SO @0 hé thOng WEST ......vieieeeeeeeeeeeeeeeeeee sl 31
Hinh 3.6. Toan canh hé thong IGATEC ...........o.oveveec oo 35
Hinh 4. 1. NOi dung thong tin CAN JAY ........c..o..oveeeeeeeeeeeees Bt 50
Hinh 4. 2. Biéu dién ¢4 thé bang cac it 0,1 ..........oiteeereee oo, 55
Hinh 4. 3. Thang ti 1€ phat sinh 101 tl .......0c.ooiiiiieiiee e 57
Hinh 4. 4.Qud trinh 1ai hép .....oooiiiiiiiii et 58
Hinh 4. 5. QUA trinh GOt DIEN . ... e oot eee e 59
Hinh 4. 6. Qua trinh SINK SAN ...........cceitii i 59
Hinh 4. 7. QUA trinh Chom C8 thE ... et e e e e e eee et e s 60
Hinh 5. 1. Minh hoa quy ude.cho van Dan...........cccoceeviiiiiiiiiiiiiniceeceeee 70
Hinh 5. 2.Minh hoa chil G& “Xa NOi” .......co.ovveveeeeeeeeeeeeeeeeee e 70
Hinh 6. 1. T6 chirc fileidil TEU. .........oovoveeeeeeeeveeeeeeee e 77
Hinh 6. 2. Chit @€ TRETHAO ..........oveoveveeeeeeeeeeeeeee e 77
Hinh 6. 3. Man hInh tACK fl.....coooiiiiiiiiiiee et 79
Hinh 6. 4. Man hinh trich XUAt tif GOOEIE..........oveveeeeeeeeeeeeeeeeeeeee oo 80
Hinh 6. 5. Man hinh phan loai tin thc GIEN tl........cccveviiiiiiiieeiieeeeee e 81
HInh 6. 6. CAY CIU A8 ... 86
Hinh 6. 7. Biéu d6 so sanh két quéa cac cong thirc tinh 6 twong hd MI...........ccoovevevenee. 88
Hinh 6. 8. Cac thong sb ding tinh d6 thu v&, dd chinh XAC ...........coccovvevevveereeieeeeseea, 89
Hinh 6. 9. Bicu d0 F1 CHO CAP 1 ..eoveeieeeeeeeeeeee e 94
Hinh 6. 10. Biéu d0 F1 ChO CAP 2 .ovoeeeeeeeeeeeeeeeeeeeeee e 96

1X



Hinh 7.
Hinh 7.
Hinh 7.
Hinh 7.
Hinh 7.
Hinh 7.
Hinh 7.
Hinh 7.
Hinh 7.

1.M6 hinh DFD hi€n hanh ..........cocoiiiiiiieeeee e 100
2. M6 hinh DFD CAT tEN .vvuvvvreieneireeeseeie it 104
3. Man hinh 14y tin tirc cho phép phan 10ai tyw N ..........oevveveeeeeeeeeeeeeeeeans 106
4. Man hinh bét dau. Click Next dé bat dAu cai dat..........coeervererrreecreereerein 107
5.Man hinh chon ché d6 cai dit hoic thao g& chuong trinh. ...........cc.ooccvveeuenee.. 107
6.Man hinh chon duong dan dé cai dit chuong trinh. ........oo.oooovieeveeeeeceeeeeeennn. 108
7.Man hinh cai dat chuong trinh.............ocooiiiiiii 108
8.Man hinh chon chtic nang g& chuong trinh. ..........cccoooiiiiiiiiiiiniieee 109
9.Man hinh g& chuong trinh thanh cONG..........cccoevvieeiieiiiniieieeeeeece e 109




DANH SACH BANG

Bang 3. 1. So sanh giita tiéng Viét va tiéng ANN..........oooeivoveeeeeeeeeeeeeeeeeeeeeeee e, 23
Bang 4. 1. Thong k& d0 dai tir trong tlr G181 ..........veveeeeeeeeeeeeeeeeeeeeeeeeee e 54
Béang 4. 2. Tham SO THUC NIBI GA ..ottt e e eee e 56
Bang 6. 1. M6 ta mot s6 control ciia man hinh tach tl.........oo.oo.oveveeieeeeeeeeeeeeeeee, 79
Bang 6.2. M6 ta mot s6 control ciia man hinh trich tr GOOgle ...........ooovvveeeveeeeeeeeeenee. 80
Bang 6.3. Bang mé ta mot sd control cia man hinh phén loai tin tirc dién tir..................... 81
Béng 6. 4. Tham s6 sir dung dich Vi GOOZIE...........ooeueveevereeeeeeeeeeeeeeeee e 82
Bang 6. 5. Mot s6 cau truy vAn dic bibt clia GOOZLE ...........veveeeeeeeeeeeeeeeeeeeeeee e 83
Bang 6. 6. Két qua thuc nghiém cac cong thire tinh do twong h MI...........cocovvvecveeeeanee. 87
Bang 6. 7. Bén trudng hop cta phan 10ai VAN DAN...........coccliimeeeees oo 90
Béng 6. 8. Két qua phan loai van ban cho timg chil d&...4 ..., 94
Bang 7. 1. Bang kho dit liéu nhimng bai viét chua duge dang........0oo.ovvecveeveeeeeeeeeeee, 102
Béang 7. 2. Bang mo ta cac 6 xtr Iy cua md hinh DFD hién hanh...............c.ccoooeinene. 103
Béang 7. 3. Bang mo ta 6 xtr 1y phan loai tin trc tuw dOng .v......ooevvieeiiieeiieeieeeeeee e 105

X1



Chwong 1
TONG QUAN

Dit véan d¢

Céc phuong phap phan loai van ban

Tach tir tiéng Viét — Mot thach thire tha vi

Muc tiéu cua luan van
Phan tim hiéu cac thuat toan phan loai van ban
Phan tach tir tiéng Viét

Phan mém phan loai tin tirc bao dién tir ban tu dong




Chwong1. TONG QUAN

1.1.Pat van deé

Trong thoi dai bung nd cong nghé thong tin hién nay, phuong thirc st dung gidy
td trong giao dich da dan dugc s6 hoa chuyén sang cic dang van ban luu trit trén
may tinh hodc truyén tai trén mang. Bdi nhiéu tinh ning wu viét cia tai liéu s6 nhu
cach luu trir gon nhe, thoi gian luu trir 1au dai, tién dung trong trao ddi dic biét 1a
qua Internet, dé dang stra ddi... nén ngdy nay, sd luong van ban sb ting 1én mot
cach chong mit dic biét 13 trén world-wide-web. Cung voi sir gia ting vé sé luong
van ban, nhu cau tim kiém van ban ciing ting theo. Vi 86 lugng vin ban do so thi
viéc phan loai van ban tu dong la mdt nhu cau bire thiét,

Tai sao phai phan loai van ban tuy dong? Vi¢c phén loai van ban sé gitip ching ta
tim kiém thong tin dé dang va nhanh chéng hon rat nhiéu so véi viéc phai béi tung
moi thir trong 6 dia luu trit dé tim kiém thong tin. Mt khac, lugng thong tin ngay
mot tang 1én dang ké, viée phan loai van ban tu dong s€ giup con ngudi tiét kiém
duogc rat nhiéu thoi gian va cong st

Do viy, cac phuong phdp:phan loai vin ban tu dong da ra doi d&é phuc vu cho

nhu ciu chinh dang do.

1.2.Cac phwong phap phan loai van ban
Theo Yang & X1u (1999), “viéc phdn logi van ban tu dong la viéc gan cac nhan

phan logi léen mot van ban moi duwa trén murc do twong tw cua van ban do so voi cac
vin bdn da dwoc gan nhan trong tdp hudn luyén”.

T trude dén nay, phan loai van ban ty dong trong tiéng Anh di c6 rat nhiéu
cong trinh nghién ciru va dat duge két qua dang khich 18. Dya trén cac thong ké cua
Yang & Xiu (1999) va nghién ctru ctia chung em, mot s phuong phap phan loai
thong dung hién nay la: Support Vector Machine [Joachims, 1998], k-Nearest
Neighbor [Yang, 1994], Linear Least Squares Fit [Yang and Chute, 1994] Neural
Network [Wiener et al, 1995], Naive Bayes [Baker and Mccallum, 2000], Centroid-
based [Shankar and Karypis, 1998]. Cac phuong phép trén déu dwa vao xdc suit




théng ké hodc thong tin vé trong s cta tir trong vin ban. Chi tiét vé ¥ tudng va
cong thuc tinh toan ciia mdi phuong phap sé dugce chung em trinh bay & chuong 3,
muc 3.3.

M&i phuong phap phan loai vin ban déu cé cach tinh toan khac nhau, tuy nhién,
nhin mot cach téng quan thi cac phuong phap d6 déu phai thyc hién mot s6 budc
chung nhu sau: dau tién, mdi phuong phap s& dua trén cac thong tin vé sy xuat hién
clia fir trong van ban (vi dy tan s6, s6 vian ban chira tir...) dé biéu dién vin ban thanh
dang vector; sau do, tuy tirng phuong phap ma ta s€ ap dung cong thic va phuong
thuc tinh toan khac nhau dé thuc hién viéc phan loai.

Dbi voi tiéng Anh, cac két qua trong linh vuc nay rat kha quan, con ddi véi tiéng
Viét, cac cong trinh nghién ctru vé& phan loai vin ban'gan day d co mot sé két qua
ban dau nhung van con nhiéu han ché. Nguyén nhan 1a ngay ¢ budc dau tién, ching
ta dd gdp kho khan trong viée xtr Iy vin ban dé ratra tan s6 xuat hién cta tir. Trong
khi do, dé phan loai van ban thi cé thé n6i budc dau tién 1a quan trong nhét boi vi
néu & budc tach tir da sai thi viéc phan loai hau nhu khong thé thanh coéng duoc.
Phén trinh bay tiép theo s& cho chung ta biét nhitng thdch thirc dit ra trong viée tach

tir tiéng Viét, cling nhu nhimng tng dung tha vi cta nod.

1.3.Tach tir Tiéng Viét — Mét thach thire thu vi

béi voi tiéng Anh, “tir [a mot nhom cac ky tw co nghia dwoc tach biét voi nhau
béi khodng trdng trong cau” (Webster Dictionary), do vy viéc tach tir tré nén rat
don gian. Trong khi dbi voi tiéng Viét, ranh gidi tir khong dugc xac dinh mac dinh
1a khoang tring'ma tiy thudc vao ngit canh dung cdu tiéng Viét. Vi du céac tir trong
tiéng Anh 1a “book”, “cat”, “stadium” thi trong tiéng Viét la “quyén sach”, “con
méo”, “san vin dong” ... Van dé trén thuc sy dua ra mot thdach thire di v6i chung
ta - nhitng nguo1 lam tin hoc.

Tuy nhién, thach thirc ndo ciing ¢ cai thi vi ciia nd. Néu ching ta giai quyét
dugc viéc tach tir mot cach thoa dang, thi thanh qua ma chung ta dat dugc 1a mot
nén tang dé phat trién cho cac huéng nghién ctru khac c6 lién quan dén viéc xur Iy

ngdn nglr ty nhién nhu: phan loai van ban, dich tu dong, kiém tra 16i chinh ta, kiém




tra ngit phap... D6 1a cac tng dung rat thiét thuc voi doi séng con nguoi va 1a muc
ti€u cua con nguoi dang chinh phuc.

Mot s6 nuée chau A nhu Trung Qubc, Nhat Ban, Han Qudc, Viét Nam st dung
loai hinh ngdn ngir gan nhu twong ty nhau vé mit hinh thai va ct phap. Do d6 ta c6
thé ap dung, cai tién mot s phuong phép tach tir ctia cac nude ban dic biét 1a Trung
Qudc vao viée tach tir tiéng Viét.

Theo Pinh Dién (2004), cac phwong phap tach tir sau c¢6 ngudn gde tir tiéng Hoa
da duogc thir nghiém trén tiéng Viét : Maximum Matching: forward/backward hay
con goi LRMM (Left Right Maximum Matching); giai thuat hoc cai bién TBL;
mang chuyén dich trang thai hitu han c6 trong s6 WEST (Weighted finite-state
Transducer); giai thuat dua trén nén (compression);.<..Theo cac cach tiép can trén,
diéu kién quan trong can c6 1a mot hé théng tir dién (LRMM) va ngtr liéu danh dau
(TBL, WFST) diy du, chuin xac. Mot tir dién"hay mot tap ngir liéu khong hoan
chinh s€ lam gidm hi¢u suit cta thuat todn.

Tuy nhién, kho c6 thé tao ra duwoc mét tir dién hoan chinh nhat 1a trong thoi dai
ngdy nay, ngdn ngit con tiép tuc-phat trién va thay doi timg ngay. Xét vé mat phd
bién, tiéng Anh 14 ngon ngit duoc ding rong rii trong giao dich trén thé gii. Do d6
dé tao ra mot tap ngtr ligu tiéng Anh thda cac tiéu chi chon mau ngir liéu 1a khong
qué phuc tap. Trong khi @6, Viét Nam chi méi cho phép truy cap Internet trong
vong chuc nim tré lai day, do d6 sb luong trang web tiéng Viét 1a khong nhiéu. Cho
dén nay, van chua c6 mot tap ngit liéu huin luyén chuin nao danh cho viéc tach tir
va phén loai trang web tiéng Viét dugc cong bo.

Gan day, mot phuong phép tach tir méi duge gidi thiéu c6 wu diém 1a khong can
dung tap ngit lidu hay tir dién dé 1iy thong tin thong ké hay trong sb cua tir, d6 1a
phuong phdp Internet and Genetics Algorithm-based Text Categorization
(IGATEC) ctia H. Nguyen et al (2005). Diém sang tao cua thudt toan 1a két hop
thuat toan di truyén véi viéc trich xuat thong tin théng ké tir Internet théng qua mot
cong cu tim kiém (nhu Google chang han) thay vi ldy tir tdp ngit liéu nhu cac

phuong phap trudc.




Chung em thyuc hién budc tach tir trong ludn van nay dua trén y tuéng cua thuat
toan IGATEC nhung c6 bd sung nhiéu cai tién dang ké dé ting do chinh xac dong
thoi thue hién cac thi nghiém chi tiét nham so sanh cac cach 4p dung thuat toan dé

tim ra cach to1 vu nhat.

1.4.Muc tiéu cua luan van
1.4.1. Phan tim hiéu cac thuat toan phan loai vin ban

Trong khuon khoé luan van nay, ching em tim hi€éu & muc co ban mét s6 phuong
phap phén loai van ban hién c6 dang ap dung cho tiéng Anh va dua ra mot s so
sanh nhit dinh giira cac phwong phéap: Support Vector Machine (Joachims, 1998), k-
Nearest Neighbor (Yang, 1994), Linear Least Squares Fit (Yang and Chute, 1994)
Neural Network (Wiener et al, 1995), Naive Bayes (Baker and Mccallum, 2000),
Centroid-based (Shankar and Karypis, 1998).

Sau do, chiing em s€ chon va 4p dung'mot phuong phép cho bai toan phan loai
tin tirc bao dién tir tiéng Viét chap nhan dugc, phu hop véi muic d6 va thoi gian cho

phép ctia mét ludn van dai hoc.

1.4.2. Phan tach tir tiéng Viét
Hién nay cac phuong phap tach tir tiéng Viét dugc cong bd van chua nhiéu va

hudng tiép can chu yéu dwa vao tap huan luyén va tir dién. Nhu chung ta da biét,
viéc tao ra hé thong dir lidu d6 khong phai 1a mot sém mot chidu, ma yéu cau dau tu
kha nhiéu cong sirc, thoi gian va tién bac.

Trong luan van nay, chung em ¢ géng tim hiéu, cai tién, cai dat, thu nghiém
mot phuong phap tach tir tiéng Viét theo hudng tiép can IGATEC, c¢6 d6 chinh xéc
chap nhan duoc, va didu quan trong 1a khong can ding tap ngit liéu (corpus) dé
phén dinh ranh gioi tur.

Sau do, chung em s¢€ cai dat, thu nghiém d6 chinh xac ctia phuong phap tach tur

nay trong khia canh phan loai vdn ban

1.4.3. Phan mém phan loai tin tirc bao dién tir ban tw déng




Pé thir nghiém hudng nghién ciru tach tir tiéng Viét va phan loai van ban cua
luan vin, ching em tich hop phan mém phan loai tin tirc vao trang web bao dién tir
c6 san duge xay dung trén nén DotNetNuke Portal cta ludn van khoa 2000 ( Hoang
Minh Ngoc Hai (0012545), Nguyén Duy Hiép (0012038) )

Nhu ching ta déu biét, diéu kién mang cung cip cho cac trudng dai hoc ¢ nude
ta hién nay la kha han ché, kho dap tng dugc hoan toan viéc cho phép cac sinh vién
1én mang Internet dé xem céc tin tirc moi hang ngay. D¢ giai quyét phan nao van dé
trén, chliing ta co thé chon loc mét sb tin tirc tir cac nguén khac, dang tai trén trang
web ndi bo cia truong. Trén co sd d6, ching em tich hop phdn mém phan loai tin
tuc bao dién tir ty dong vao toa soan bao dién tir cho phép léy tin tuy dong tir cac
trang web khac. Nho vay, cong viée 1y tin va phandoai tin tirc gio day di trd nén
rat dé dang va nhanh chong, tiét kiém nhiéu cong Siic va thoi gian cho nha quan tri.

Khong chi tmg dung cho cac truong dai‘hoeyphan mém phan loai tin tirc cia
ching em con c6 thé tmg dung, hd trg’ cho nhiéu cong viéc khac nhu : luu trix
(clipping) bao chi, xay dung bd ngir lidu cho cac bai toan can dit liéu dugc phan

loai, tién dé cho cac bai toan khde.nhu phan loai website.

1.4.4. D6ng gop cua luan van
Luén van da thyc hién viéc dugc nhiéu cai tién cua hudng tiép can tach tur tieng

Viét dung trong phan loai vin ban theo phuong phap dua trén thong ké Internet.

Déi vai tach tirtiéng Viét, chung em dé nghi thém mot cong thic tinh toan do
twong hd mai, tir-d6. thuc hién thir nghiém tinh hiéu qua cua cach tinh nay so véi
cach cong thirc ¢ nhitng cong trinh khéc.

Trong qua trinh xdy dung thuat toan di truyén dung trong tach tir, chung em da
cai tién hinh thirc d6t bién méi phu hop véi hinh thirc cu tao tir trong ciu.

Pdi voi viéc phan loai vin ban, ching em cai tién cong thirc tinh trong hudng

tiép can Naive Bayes phu hop v6i phuong phap tinh dua trén thong ké tir Google.
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Chwong 2. CAC PHUONG PHAP PHAN LOAI VAN BAN
TIENG ANH

2.1.Béi canh cac phwong phap phan loai van ban hién nay
Phan loai van ban tu dong 1a mdt linh vuc duogc chu y nhat trong nhitng nam

gan day. Dé phan loai nguoi ta sir dung nhiéu cach tiép can khac nhau nhu dya trén
tir khéa, dua trén ngir nghia cac tir co tan sb xuét hién cao, md hinh Maximum
Entropy, tip tho ... Tiéng Anh 12 mot trong nhitng ngodn ngit duoc nghién ciru sém
va rong rdi nhat v6i két qua dat duoc rat kha quan. Mot sddugng 16n cac phuong
phap phan loai di dugc 4p dung thanh cong trén ngdn ngir ndy : mo hinh hodi quy
[Fuhr et al,1991], phan loai dya trén ling giéng gan nhdt (k-nearest neighbors)
[Dasarathy, 1991], phuong phap dwa trén xdc sudt Naive Bayes [Joachims, 1997],
cdy quyét dinh [Fuhr et al,1991], hoc ludt quy nap [William & Yoram, 1996], mang
noron (neural network)[Wiener et al, 1995], hoe. truc tuyén[William & Yoram,
19961, va mdy vector hé tror (SVM-support vector machine) [Vapnik, 1995]. Hiéu
qua cua cac phuong phap nay tat.khac nhau ngay ca khi ap dung cho tiéng Anh.
Viéc danh gia gap nhiéu khé khando viéc thiéu cac tap ngit liéu huin luyén chuén.
Tham chi dbi voi tap dir li¢u duoc st dung rong rai nhét, Reuter cling cé nhiéu
phién ban khac nhau. Hon nira, cé rat nhiéu d6 do duoc su dung nhu recall,
precision, accuracy hodc error, break-even point, F-measure ...Chuong nay gidi
thiéu cac thuat todn phan loai dugc sir dung phd bién nhat dong thoi so sanh gitta

cac phuong phap sir dung két qua cua [Yang, 1997].

2.2.Cac phwong phap phan loai van ban tiéng Anh hién hanh
2.2.1. Biéu dién vin ban
Budc dau tién ciia moi phuong phap phan loai 1a chuyén viéc mé ta van ban
dung chudi ky tu thanh mot dang mo ta khac, phu hop véi cac thuat toan hoc theo
mau va phan 16p. Hau hét cac thuat toan déu sir dung cach biéu dién vin ban sir
dung vector dac trung, sy khac nhau c6 chang la vi¢c chon khong gian dac trung

khéac nhau. Vi vdy ¢ phan nay chung em s¢€ trinh bay so lugc vé vector dic trung.




Y tuéng chinh 1a xem mdi van ban d, tuong ung la mot vector dic trung
d,(TF(w),TF (,),...,TF(w,)) trong khong gian cdc tir W"(w,la mot tlr, mot dic
trung, twong mg mot chiéu cua khong gian). Gia tri ctia TF(w,) chinh 14 s6 1an xuat
hién cua tr w, trong van ban d, . Tir dugc chon 1a mdt dac trung khi no xuat hién
trong it nhat 3 van ban [Joachims, 1997]. Pé khong bi phu thudc vao chiéu dai van
ban vector dac trung s€ dugc chuan hoa vé chiéu dai don vj :
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Hinh 2. 1. Biéu dién viin ban
Trong thuc té dé cai thién toc do va két qua nguoi ta thuong s dung IDF(w,)
hodc TFIDF(w,) thay cho TF(w,):

m
DF(w,)

IDF(w,) = log( )

TFIDF (w,) = TF (w,).IDF (w,)
Véi

» m chinh 1a s6 van ban huan luyén




> DF(w;) 1a s vin ban c6 chira tir w, .

Mot van dé nay sinh khi biéu dién van ban theo hudng vector dic trung chinh la
viéc chon dic trung va sd chiéu cho khong gian. Can phai chon bao nhiéu tir va
chon nhiing tir ndo ? theo nhitng cach nao ? C6 nhidu hudng tiép can trong van dé
nay ma tiéu biéu 13 str dung Information Gain [Yang & Petersen, 1997] ngoai ra con
c6 cac phuong phap nhu DF-Thresolding [Yang & Petersen, 1997], y° —Test
[Schiitze et al,1995] hodc Term Strength [Yang & Wilbur,1997]. Phuong phap
Information Gain st dung d6 do Mutual Information(MI) [Yang & Petersen, 1997]
dé chon ra tap dic trung con f gdm nhing tir c6 gia tri MI cao nhat.

Céc dic trung clia van ban khi biéu dién dudi dang vector :

> S chiéu khong gian dic trung thudng rat 16n (trén 10000)

» Co cac dac trung doc lap nhau, sy két hop céac dac trung nay thuong khong

c6 y nghia trong phan loai

» Dic trung roi rac : vector ché rat nhiéu gia tri 0 do c6 nhiéu dic trung

khong xuat hién trong vin ban d. .

> Hau hét cac vin ban c6 thé duoe phan chia mot cach tuyén tinh bang céac

ham tuyén tinh.

Vi¢c phan loai s€ tdt hon néu céc thuét toan tan dung duoc nhiing dac trung nay.

Phan tiép theo s€ n6116 hon vé cac thuat toan phan loai.

2.2.2. Support vector Machine(SVM)
SVM la phuong phap tiép can phan loai rat hiéu qua duogc Vapnik giéi thiéu

nim 1995 [Vapnik, 1995] dé giai quyét van dé nhan dang mau 2 16p s dung
nguyén 1y Cuc tiéu héa Rui ro ¢6 Cau trac (Structural Risk Minimization) [Vapnik,

Cortes, 1995].
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2.2.2.1. Y twong
Cho trudc mot tp huan luyén duoc biéu dién trong khong gian vector trong d6

mdi tai liéu 14 mot diém, phuwong phap ndy tim ra mot siéu mat phang # quyét dinh
t6t nhat c6 thé chia cac diém trén khong gian ndy thanh hai 16p riéng biét twong tng
16p + va 16p —. Chat luong cua siéu mat phang nay duoc quyét dinh boi khoang
cach (goi 1 bién) cua diém dit liéu gin nhéat ctia mdi 16p dén mit phang nay.
Khoang cach bién cang 16n thi mit phang quyét dinh cang t6t dong thoi viéc phan
loai cang chinh xac. Muc dich thuét toan SVM tim dugc khoang céch bién lon nhat.

Hinh sau minh hoa cho thuat toan nay :

Hinh 2. 2. Si¢u mit phing h'phin chia dir li¢u huan huyén thanh 2 16p + va —
v6i khoang cach bién 16n nhat. Cac diém gin h nhit 1a cac vector hd tro

Support Vector (dwgc khoanh tron)

2.2.2.2. Cong thirc chinh
SVM thuc chét 1a mot bai toan ti wu, muc tiéu cua thuét toan nay la tim duoc

mot khong gian H va siéu mit phang quyét dinh h trén H sao cho sai s6 phan loai 1a

thap nhat
Phuong trinh siéu mat phang chira vector a? trong khong gian nhu sau :

571.-$+b=0

Dt h(d,) =sign(d,- w + b) :{ a
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Nhu thé 4(d,)biéu dién sy phén 16p ciia d, vao hai I6p nhu dd noéi. Goi y,={+1},
y, =+ 1,vinban d. e 16p+;y, =- 1, vin ban d. € 16p - Khi nay dé c6 siéu mat

phang h ta s& phai giai bai toan sau :

Tim Min [w| véi w va b théa diéu kién sau
Vi eﬁ:yi(sign(z- W+ b))ZI

Bai toan SVM c6 thé giai bang k¥ thuat str dung toan tir Lagrange dé bién doi
thanh dang dang thirc.

Piém tht vi & SVM 1a mit phang quyét dinh chi phy thudevao cac vector hd trg
(Support Vector) c6 khoang cach dén mit phang quyét dinh 1a é Khi cac diém

g

khac bi x6a di thi thuat toan van cho két qua giéng nhu ban dau. Chinh dic diém
nay lam cho SVM khéc véi cac thuat todn khac nhu kNN,LLSF, NNet va NB vi tat
ca dir liéu trong tap huan luyén déu dugc dung'dé toi wu hoa két qua. Cac phién ban
SVM tét co thé ké dén 1a SVM™E" [Joachims, 1998] va Sequential Minimal
Optimization (SMO) [Platt, 1998]

2.2.3. K-Nearest Neighbor (kNN)
kNN 1a phuong phap: truyén théng kha nbi tiéng vé hudng tiép can dua trén

thong ké da dwoc nghién ctru trong nhan dang mau hon bén thap ky qua [Dasarathy,
1991]. kNN duoc danh gia 1a mot trong nhitng phuong phap tot nhat (ap dung trén
tap dit liéu Reuters phién ban 21450), dugc sir dung tir nhitng thoi ky dau cua viée

phan loai van ban [Marsand et al, 1992] [Yang, 1994] [Iwayama, Tokunaga, 1995].

2.2.3.1. Y twéng
Khi can phéan loai mot van ban m&i, thuat toan s& tinh khoang cach (khoang cach

Euclide, Cosine ...) cta tit ca cac vin ban trong tap huan luyén dén van ban nay dé
tim ra k vin ban gan nhat (goi 1 k “lang giéng”), sau d6 dung cac khoang cach nay
danh trong sb cho tat ca cha d&. Trong sd ciia mot cha dé chinh 1a téng tit ca

khoang cach & trén cta cac van ban trong k lang giéng c6 cung chu dé, chu dé nao
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khong xuat hién trong k lang giéng s co trong s6 bang 0. Sau do6 cac chu dé s€ dugc
sap x&p theo murc do trong s6 gidm dan va cac chu dé co trong sé cao s€ dugc chon

la chu dé cua van ban can phan loai.
2.2.3.2. Cong thurc chinh
Trong s6 cua chu d€ ¢; doi voi van ban x :

W(x,c))= Y. sim(x,d,).y(d,c,)—b,

d;e{kNN}
Trong do
> y(d.c,) € 0,1}, v6i
v y=0:vinban d, khong thudc vé chir dé c;
v y=1:vinban d, thuoc vé chii dé ¢
> sim(;c,dj) : d6 gidng nhau giita vian ban can phén loaix va van ban d;. Co

thé st dung d¢ do cosine dé tinh szm(idj)

sim(;c,dj)zc%(ija): .d;

» b, 1a ngudng phén loai ctia chu dé ¢; dugc ty dong hoc sir dung mdt tdp van

ban hop 1€ dugce chon ra tur tap huin luyén
Dé chon dugc tham sb k tdt nhat cho viéc phan loai, thuat todn phai dugc chay
thir nghiém trén nhiéu gia tri k khac nhau, gia tri k cang 16n thi thuat toan cang on
dinh va sai sot cang thap [Yang, 1997]. Gia tri tot nhat duoc sir dung twong Gng trén
hai bd dir li¢u Reuter va Oshumed 1a k = 45 [Joachims, 1997].

2.2.4. Naive Bayes (NB)
NB 1a phuong phap phan loai dua vao xac suat duoc str dung rong rii trong linh

vuc may hoc [Mitchell, 1996] [Joachims, 1997] [Jason, 2001] dugc st dung 1an dau
tién trong linh vuc phén loai bo1 Maron vao ndm 1961 [Maron, 1961] sau d6 tré nén
phé bién dung trong nhiéu linh vyc nhu trong cac cong cu tim kiém [Rijsbergen et

al, 1970], cac bo loc mail [Sahami et al, 1998]...
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2.2.4.1. Y twong
Y tudng co ban cua cach tiép can Naive Bayes 1 sir dung xac suat c6 diéu kién

gifra tr va chu dé dé du doéan xac suét chi dé ciia mot van ban can phan loai. Piém
quan trong ctia phuong phép nay chinh 14 & chd gia dinh rang sy xuat hién cua tit ca
cac tur trong van ban déu doc 1ap vé1 nhau. Nhu thé NB khong tan dung duoc sy phu
thudc cta nhiéu tir vao mot chu dé cu thé

Gia dinh do lam cho vi¢c tinh todn NB hi¢u qua va nhanh chéng hon céc
phuong phap khac véi do phuc tap theo sé mii vi nd khéng str dung viée kép hop

cac tir dé dua ra phan doan chu deé.

2.2.4.2. Cong thirc chinh
Muc dich chinh 1a tinh dugc xac suit Pr(Cj,d"), xac suat dé van ban d' nam

trong 16p Cj. Theo luat Bayes, van ban d' s& duge gan vao 1op Cj ndo co xac suit
Pr(Cj,d") cao nhat. Cong thirc sau dung dé tinh Pr(Cj,d") [Joachims, 1997]

'
Pr(Cj).H Pr(w, | C))

i=1

]
> Pr(C) ] [Pr(w, | C))
C'eC i=1
Pr(C)).J [ Pr(w]| ;)"

= arg max wel ,
Tee | S PHC) T Pr(w| CYTD

C'eC weF

Hp,y5(d') = arg max

GjeC

Vi

> TF(w,d")1a sb 1an xuét hién ciia tir w, trong vin ban 4’

> |d'| 1a s lugng céc tir trong vin ban d’

> w, 1a mot tir trong khong gian ddc trung F véi s6 chiéu 1a |F|

» Pr(C,)dugc tinh dya trén ty 1€ phan trim cta sb van ban mdi 16p tuwong tng

] _ L]

[ 2l

C'eC

trong tap dir li€u luyén : Pr(C,) =
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» Pr(w,|C,) dugc tinh s dung phép ude lugng Laplace [Napnik, 1982] :

1+TF(w,,C))
|F|+ Y TF(W,C))

W'G‘F‘

> Pr(Wi | C,) =

Ngoai ra con c6 cac phuong phap NB khac ¢ thé ké ra nhu sau ML Naive
Bayes, MAP Naive Bayes, Expected Naive Bayes, Bayesian Naive Bayes [Jason,
2001]. Naive Bayes 1a mot cong cu rat hiéu quéa trong mot sd truong hop. Két qua
c6 thé rat toi néu dir liéu hudn luyén nghéo nan va cac tham sé du doan (nhu khong
gian dic trung) c6 chit luong kém. Nhin chung ddy 1 mét thuat toan phan loai
tuyén tinh thich hop trong phan loai van ban nhiéu chu dé. NB c6 wu diém 1a cai dat
don gian, tdc d6 nhanh, d& dang cap nhat dir liéu huanduyén méi va cé tinh doc lap
cao voi tap huan luyén, c6 thé str dung két hop nhiéu tap huan luyén khac nhau. Tuy
nhién NB ngoai gia dinh tinh doc 1ap giita cac tir con phai can dén mot ngudng tdi
vu dé cho két qua kha quan. Nhiam muedich cai thién hiéu ning cua NB, céc
phuong phap nhu multiclass-boosting, ECOC [Berger, 1999] [Ghani, 2000] c6 thé
dugc dung két hop.

2.2.5. Neural Network (NNet)
Nnet dugc nghién ctru manh trong hudng tri tué nhan tao. Wiener 1a nguoi da st

dung Nnet dé phén loai van ban, st dung 2 hudng tiép can : kién trac phang (khong
st dung 16p an) va mang noron 3 16p (bao gdm mdt 16p an)[Wiener et al, 1995]

Ca hai hé théng trén déu sir dung mot mang noron riéng r& cho ting chu dé,
NNet hoc cach anh xa phi tuyén tinh nhitng yéu t6 dau vao nhu tir, hay mé hinh
vector ciia mot van ban vao mot chi dé cu thé.

Khuyét diém ctia phuong phap NNet 1a tiéu tén nhiéu thoi gian danh cho viée

huan luyén mang noron.

2.2.5.1. Y twong
M6 hinh mang neural gdm c6 ba thanh phan chinh nhu sau: kién tric

(architecture), ham chi phi (cost function), va thudt todn tim kiém (search
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algorithm). Kién tric dinh nghia dang chirc ning (functional form) lién quan gié tri
nhap (inputs) dén gia tri xuét (outputs).

Kién triic phang ( flat architecture ) - Mang phén loai don gian nhat ( con goi 1a
mang logic) c6 mot don vi xuat 1a kich hoat két qua (logistic activation) va khong
c6 16p an, két qua tra vé & dang ham (functional form) trong dwong v6i mé hinh hoi
quy logic. Thuat toan tim kiém chia nhé mé hinh mang dé thich hop véi viéc diéu
chinh mé hinh @mg vé6i tap hudn luyén. Vi dy, ching ta c¢6 thé hoc trong sé trong
mang két qua (logistic network) bang cach sir dung khéng gian trong s6 giam dan
(gradient descent in weight space) hodc sir dung thuat toan interated-reweighted
least squares 1a thuat toan truyén théng trong héi quy (logistic regression).

Kién triic mé dun (modular architecture ): Viécst dung mot hay nhiéu 16p an
cta nhitng ham kich hoat phi tuyén tinh cho phép.mang thiét 1ap cac mdi quan hé
giita nhimg bién nhap va bién xuat. Mdi 16p an hoe-dé biéu dién lai dir lidu dau vao
bang cach kham phé ra nhiing dic trung & mic cao hon tir sy két hop dic trung &

muc trudc.

[] ] [] []

Ming nghigp

kimn logi

Lda Len Mhdm Ké&m

| ] Mham ning nhiép Mhivm kim Inai
tang sidu chi dé
(meda-tapic network)

Hinh 2. 3. Hinh Kién triic md dun (Modular Architecture) . Cac két qua ciia
tirng mang con sé 1a gia tri diu vao cho mang siéu chi dé va dwoe nhan lai véi

nhau dé du doan chi deé cuoi cung .

2.2.5.2. Cong thurc chinh
Trong cong trinh cia Wiener et al (1995) dya theo khung ctia mé hinh héi quy,

lién quan tir dic trung dau vao cho dén két qua gan chii dé tuong tmg duoc hoc tir
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tap dit liéu. Do vay, dé phan tich mot cach tuyén tinh, tac gia dung ham sigmoid sau
1am ham truyén trong mang neural:
1
l1+e™”
Trong do, n=B"x 1a su két hop cta nhitng dac trung dau vao va p phai thoa

diéu kién p €(0,1)

2.2.6. Linear Least Square Fit (LLSF)
LLSF 1a mot cach tiép can anh xa duoc phat trién boi Yang va Chute vao nim

1992 [Yang & Chute, 1992] Pau tién, LLSF duoc Yang va Chute thir nghiém
trong linh vic x4c dinh tir dong nghia sau d6 s dung trong phan loai vao nim 1994
[Yang & Chute, 1994]. Cac thir nghiém ctia Yang cho thay hiéu suat phan loai cia
LLSF c6 thé ngang bang v6i phuong phap kNN kinh dién.

2.2.6.1. Y twéng
LLSF sir dung phuong phap hdi quy dé hoc-tir tp huan luyén va cac chu dé co

san [Yang & Chute, 1994]. Tap huin luyén duoc biéu dién dudi dang mot cap
vector dau vao va dau ra nhu sau :

Vector dau vao mot van'ban bao gom cac tir va trong o

Vector dau ra gdm céc chi dé cung véi trong sé nhi phan cta vin ban tng voi
vector dau vao

Giai phuong trinh cac cap vector dau vao/ dau ra, ta s& duoc ma trin déng hién

cua h¢ so hoi quy cua tir va chu dé(matrix of word-category regression coefficients)

2.2.6.2. Cong thurc chinh
F,; =argmin ||FA - B||2
Trong do F
» A, B la ma tran dai dién tap dir liéu huan luyén ( cac cdt trong ma tran tuong
g 13 cac vector dau vao va daura )
> Fis1a ma tran két qua chi ra mot anh xa tir mot vin ban bat ky vao vector cia

chu dé da gan trong so
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Nho vao viéc sép xép trong sb cua cac cha dé, ta duwgc mot danh sach chu dé co
thé gan cho vin ban can phan loai. Nho dit ngudng 1én trong sd cia cac chii dé ma
ta tim dwugc chu dé thich hop cho van ban dau vao. Hé théng tw dong hoc céc
ngudng toi wu cho timg chu dé, giébng véi kKNN. Mic du LLSF va kNN khéac nhau
vé mat théng ké, nhung ta van tim thay diém chung ¢ hoat dong cua hai phuong

phap 1a viéc hoc ngudng tdi uu.

2.2.7. Centroid- based vector
La mot phuong phap phan loai don gian, dé cai dit va tbc d6 nhanh do c6 do

phtic tap tuyén tinh O(n) [Han, Karypis 2000]

2.2.7.1. Y twong
Mbi 16p trong dit li€u luyén sé dugc biéu dién bdi mot vector trong tdm. Viéc

xac dinh 16p ciia mdt van ban thir bat ki s€ thong qua viéc tim vector trong tdm nao
gan v&i vector biéu dién vin ban thtr nhat-Lép.clia van ban thir chinh 1a 16p ma

vector trong tdm dai di¢n. Khoang cach duoc tinh theo d do cosine.

2.2.7.2. Cong thurc chinh
Cong thure tinh vector trong tam cua 16p 1
— 1 —
C =0 d;
ol 21
Do do khoang cach gitia vector x va C
I x-C

cos(x, C[) = M

Trong do :
> x 1a vector van ban can phéan loai
> {i}1a tap hop cac van ban thudc chu dé C;

Chu dé cua x 1a C, thda cos(x, a) =arg max(cos(;c,a))
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2.3.Két luan
Céc thuat toan phan loai trén tir thudt toan phén loai 2 16p (SVM) dén cac thuat

toan phan loai da 16p (KNN) déu c6 diém chung 13 yéu cAu vin ban phai dugc biéu
dién dudi dang vector dic trung. Ngoai ra cac thudt toan nhu kNN,NB,LLSF déu
phai str dung cac wéc lugng tham sé va ngudng toi wu trong khi d6 thuét toan SVM
c6 thé ty tim ra cac tham s toi wu ndy. Trong cic phuong phap SVM la phuong
phap str dung khéng gian vector dic trung 16n nhit (hon 10000 chiéu) trong khi d6
chi 12 2000 d6i voi NB, 2415 cho kNN va LLSF, 1000 cho Nnet [Yang, 1997]. Thoi
gian huén luyén ciing khac nhau d6i véi timg phuong phdp, Nnet (stt dung mdi
mang tuong tng mot chi d&) va SVM 1a hai phuong phép ¢ thoi gian hudn luyén
lau nhét trong khi d6 kNN,NB,LLSF va Centroid‘1a ¢ac phuong phap co téc do
(thoi gian huan luyén, phan loai) nhanh va cai dat dédang.

V& hiéu suét, dua vao thir nghiém cua Yang [Yang, Liu, 1997] trén tap dir licu
Reuter-21578 v6i hon 90 chu dé va trén 7769 vian ban, ta c6 thé sip xép cac phuong
phap phéan loai van ban theo thir tu nhu sau SVM > kNN >> {LLSF,NB,Nnet}. Tuy
nhién két qua trén co thé khong con.dung khi ap dung thir nghiém phén loai trén
Tiéng Viét. Cac ly do chinh'nhu sau :

Thir nhit: khong c6 mot tap dir licu chuan danh riéng cho viéc phan loai.

Thr hai: hién tai chua c6 chuan théng nhat nao cho van dé font va du ciu cho
Tiéng Viét.

Thir ba: viéebiéu dién van ban Tiéng Viét bang vector dic trung gap nhiéu tre
ngai do bi phu thudc nhiéu vao cic phuong phap tach tir. Trong khi d6 cac phuong
phap nay khong dat duoc hiéu qua cao nhu trong tiéng Anh.

Dé ¢ thé ap dung cac phuong phap phan loai van ban di duoc st dung thanh
cong trén nhiéu ngdn ngit (Anh, Phap,...) nhu d3 liét ké trén, diéu kién tién quyét 1a
phai tim ra mot phuong phap tach tir tot dé thong qua d6 cai thién hidu qua cia cac
thuat toan phan loai. Trong tiéng Anh, don vi nhd nhét 1 “ti” nén viéc tach tr tro
nén kha don gian, trong khi dbi véi mot sd ngoén nglr nhu tiéng Hoa, Nhat, Han

Quéc... va Tiéng Viét cta ching ta phai xir Iy hoan toan khac do don vi nho nhét lai
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1a “tiéng”. Do d6, trudc khi thuc hién phan loai, ching ta phai tim hiéu vé cac
hudng tiép can cho viéc tach tir tiéng Viét, mot van dé kha tha vi khong kém cac

phuong phap phan loai.

20



Chwong 3
CAC PHUONG PHAP

TACH TU TIENG VIET
HIEN NAY

Tai sao tach tur tiéng Viét 1a mot thach thirc?
So sanh giira tiéng Viét va tiéng Anh
Nhan xét
Béi canh cac phuong phép.tach tir hién nay
B6i canh chung
Cachuéng tiép can dua trén tir
Cac'hudng tiép can dua trén ky tu
Mot sb phuong phap tach tir tiéng Viét hién nay
Phuong phap Maximum Matching: forward/backward
Phuong phap giai thuat hoc cai tién
Mo hinh tach tir bang WFST va mang Neural
Phuong phép quy hoach dong
Phuong phép tach tir tiéng Viét dua trén thong ké tir Internet
va thuat toan di truyén

Két luan
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Chwong 3.

CAC PHUONG PHAP TACH TU TIENG VIET

HIEN NAY

3.1.Tai sao tach tir tiéng Viét 1a mét thach thirc?

3.1.1. So sanh giira tiéng Viét va tiéng Anh
Dua vao cac dic diém cia tiéng Anh va tiéng Viét dugc trinh bay trong [Dinh

Dién, 2004], chiing em 1ap bang so sanh cac dic diém chu yéu giita tiéng Anh va

tiéng Viét nhu sau

DPic diém cua Tiéng Viét

> DPuoc xép 1a logi hinh don ldp
(isolate) hay con goi 1a loai hinh
phi hinh thai, khong bién hinh,
don tiét

> Tu khong bién dbi hinh thai, ¥
nghia ngir phap nam & ngoai tir

Vi du : Chi ngd em nang va Em nga
chi nang

> Phuong thirc ngit phap chu yéu:
trat tu tir va hu tir.

Vi du: Gao xay va Xay gao; dang
hoc wa hoe rdi ; “nd bao sao

:99 (13

khong t6i1”, “sao khong bao nd

,499 ¢

t61”, “sao khong td1 bao no”..
» Ranh gioi tr khong dugc xac
dinh mic nhién bang khoang

tréng

> Ton tai loai tir dic biét « tir chi

loai” (classifier) hay con goi la

Dic diém cua Tiéng Anh
> La logi hinh bién cich (flexion)
hay con goi 1a loai hinh khuat

chiét

> Tl c6 bién d6i hinh théi, ¥ nghia
ngit phap nam ¢ trong tir.

Vi du: I see him va He sees me.

> Phuong thirc ngit phap chu yéu
1a : phu td.
Vi du: studying va studied

> K&t hop giita cac hinh vi 1a chit
ché, kho xac dinh, duoc nhan
dién bang khoang tring hodc dau
cau.

> Hién tuong cdu tao bang tir ghép

thém phu t6 (affix) vao gdc tir 1a
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>

Vi du: 1ap lanh, lung linh

pho danh tir chi loai kem theo rat pho bién.

vo1 danh tr, nhu: cdi ban, cuon Vi du: anticomputerizational ( anti-
sach, birc thu, con cho, con song, compute-er-ize-ation-al)
Vi sao...

Co6 hién tuong lay va noi lai

trong tiéng Viét

Hién dai -> hai dién, thdy gido->

thao gidy...

Bang 3. 1. So sanh giira tiéng Viét va tiéng Anh

3.1.2. Nhan xét

>

Tiéng Viét 1a loai hinh phi hinh thai nénwviéc phan biét loai tir (danh tir, dong
tir, tinh tir ...) va y nghia tir 1a rat kho, cho di ¢6 st dung tir dién.

Viéc tién xir Iy van ban (tach tir, tach doan, tach cau...) s& thém phuc tap véi
phan xir 1y cac hu tir, phutlr, tir 13y...

Phuong thic ngit phap chi yéu 14 trat tu tir nén néu ap dung phuong phap
tinh x4c suat xuat hién clia tir c6 thé khong chinh x4c nhu mong doi

Ranh gi6i tir khong duge xac dinh mic nhién bang khoang tring. Piéu nay
khién cho viée phan tich hinh thai (tach tir) tiéng Viét tré nén khé khin. Viée
nhan dién ranh gidi tir 1a quan trong lam tién dé cho cac xir 1y tiép theo sau
d6, nhu: kiém 13i chinh ta, gan nhan tur loai, théng ké tan suét tu,. ..

Vi gitta tiéng Anh va tiéng Viét c6 nhiéu diém khac biét nén ching ta khong

thé 4ap dung y nguyén céac thuat toan tiéng Anh cho tiéng Viét

3.2.Béi canh cac phwong phap tach tir hién nay

3.2.1. Bdi canh chung
Dua trén co so thong ké cac phuong phap tach tir trén tiéng Hoa ctia [Foo and

Li, 2004], chung em xin trinh by bdi canh cac phwong phap tach tir hién nay cho

tiéng Viét nhu sau:
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Chinese segmentation .- aletnamese segmentation |:

Character-based Word-based

o
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*—f— sy
] uin vin nay :05|' Full word / Phrase

Shortest Match Longest Match Overlap Match

Hinh 3.4. Cac huéng tiép cdn co ban trong tich tir tiéng Hoa va cac hudng

tiép can hién taidwoc cong bod trong tach tir tiéng Viét

3.2.2. Cac hwéng tiép can dwa trén tir (Word-based approaches)
Hudng tiép can dya trén tr voi muc tiéu tdch dugc cac tir hoan chinh trong cau.

Hudng tiép can nay co thé chia ra 1 ba hudng: duwa trén thong ké (statistics-based),
diea trén tir dién (dictionary-based) va hydrid (két hop nhiéu phwong phép véi hy

vong dat dugc nhitng vu diém cia cac phuong phép nay)

3.2.2.1. Cic cong trinh tich tiv tiéng Hoa
Huéng tiép cin dira trén thong ké (statistics-based) dua trén cac thong tin nhu

tan sO xuat hi¢n cua tu trong tap dir lieu huan luyén dau. Hudng tiép can nay dac
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biét dya trén tap ngir liéu hudn luyén, nhd vy nén hudng tiép cin nay t6 ra rat linh
hoat va hiru dung trong nhiéu lanh vuc riéng bi¢t [Nie et al.,1996].

Huéng tiép cdn dwa trén tiv dién (dictionary-based) thuong duge st dung trong
tach tir. Y tuwong cta huéng tiép can nay 1a nhitng cum tir dugc tach ra tir vin ban
phai khop véi cac tir trong tir dién. Nhitng hudng tiép can khac nhau sé& sir dung
nhimg loai tir dién khac nhau. Hudng tiép can “full word / phrase” can st dung mot
tir dién hoan chinh dé c6 thé tach dugc day du cac tir hodc ngit trong vin ban, trong
khi d6, huéng tiép can thanh phan (component) lai st dung tir dién thanh phdn
(component dictionary)[Wu & Tseng, 1993] . Tir dién hoan chinh chira tit ca céc tir
va ngit duoc dung trong tiéng Hoa, trong khi tir dién thanh phan (component
dictionary) chi chtra cac thanh phan cua tir va ngit nhu hinh vi va cac tir don gian
trong tiéng Hoa.

Tuy theo cach chon dé khép tir (match), huéng.tiép can “full word/ phrase” cé
thé duoc chia ra thanh khdp dai nhdt (longest mateh — bang cach duyét van ban tuan
tu dé tim ra tir dai nhat co trong tir dién) va khdp ngdn nhdt (shortest match — bang
cach duyét vin ban tudn tu va chon tir dau tién cd trong tir dién ). Ngoai hai cach
thong dung nhat 1a khdp dai nhdt va khép ngdn nhat, He et. al. (1996)con dé nghi
mot cach thir ba 1a cach két hop (overlap). Trong cach két hop nay, mdi chudi duoc
phat sinh tir vin ban ¢6 thé.chong 1ap 1én chudi khac néu chudi d6 cé trong tir dién
(vi du : hoc sinh hoc, ta s€ co cac token la “hoc sinh”, “sinh hoc” chir khong phai
chi c6 mot cach nhu khdp dai nhdt hodc khép ngdn nhdf). Tai thoi diém hién tai,
huéng tiép can khép dai nhat dugc xem 13 phuong phép quan trong va hiéu qua
nhat trong huwéng tiép cin dwa trén tir dién [Foo & Li, 2002].

Tuy nhién, huong tié'p cdn dwa trén tir dién van c6 mét sd han ché trong vi¢c
tach tir vi thuc hién hoan toan dua trén mot tr dién hoan chinh. Trong thuc té, dé
xay dung mot bo tur dién that sy hoan hao chira tat ca cac tir tiéng Hoa 1a khong that
su can thiét va kho thanh hién thuc. Hudng tiép can dya trén thanh phan
(component) phat trién cling v&1 muc dich lam nhe bét mat han ché nay bﬁng cach

ndi cac hinh vi va tir thanh nhitng tir va ngit hoan chinh [Wu & Tseng,1993,1995].
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Huéng tiép cin Hybrid véi muc dich két hop cac hudng tiép can khic nhau dé
thira huong duoc vu diém cua nhiéu k§y thuat khac nhau. Hudng tiép can nay thuong
két hop gilta huéng dua trén thong ké va dua trén tir dién nham lay duoc uu thé
chung va cidc mit vuot troi riéng cua mdi phuong phap. Mot sé thanh cong cua
phuong phép nay duoc trinh bay trong [Nie et al, 1996]. Mic du hudng tiép can
hibrid ¢6 dugc nhitg wu diém ctia phuong phap khac nhung lai gip phai cac phiic

tap khac nhu thoi gian xir Iy, khong gian dia va doi hoi nhiéu chi phi.

3.2.2.2. Cdc cong trinh tich tir tiéng Viét
Cong trinh cua Pinh Dién et al (2001) da cb gang xay dung tap ngit liu huin

luyén riéng (khoang 10M) dua trén cac thong tin c6 ngudn gdc tir Internet nhu tin
tuc, e-book... Tuy nhién tap ngir licu van con khanhd dé dam bao dung lugng va
do phong phu cho viéc tach tir. Mac khac, do tap ngit li¢u dugc xay dung mot cach
thii cong, nén s& phan ndo mang tinh chii quan. Va mét han ché nira 1a viéc danh gia
lai duwoc nhimg thay doi hang ngay rat cham, va cd thé xay ra hién tugng flip-flop (
hién twong khi khéc phuc 18i nay lai ddn dén.16i khac khong ngd t6i)

O hudng tiép can dya trén tir dién, cac tir duge tach phai tuong Gng véi nhitng tir
coO trong tur dién. Hién tai;"ta-van chua xay dung dugc mot bd tu dién Viét Nam

chura toan bd céc tir va ngir.

3.2.3. Cac hwéng tiép can dwa trén ky tw (Character-based approaches)
Can phan biét rang hinh vi nho nhét cia tiéng Viét 1a “tiéng”, duoc cdu tao boi

nhiéu ky tu trong bang chir cai, trong khi hinh vi nho nhit cta tiéng Hoa 1a mot ky
tu. Vi chir viét tiéng Hoa 1a chit twong hinh, khong dua trén bang chit cai Latin nhu
tiéng Viét nén trong trudng hop tiéng Hoa, nguoi ta xét hinh vi 1a “ky tu”. Tuy
nhién, mdi ky t (character) trong tiéng Hoa dugc phat 4m thanh mot “tiéng”, nén
xét vé mit 4m vi, ta c6 thé xem “tiéng” trong tiéng Hoa va tiéng Viét 1a tuong tu
nhau. Vi vy, dé tranh sy hiéu nham y nghia giita ky ne trong tiéng Hoa va tiéng
trong tiéng Viét, ching em xin phép dung tir “tiéng” dé chi cho ky e tiéng Hoa va

tiéng trong tiéng Viét & mot sd truong hop trinh bay vé cach tach tir.
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Mac du co6 cach viét khac nhau, nhung vé cau tao tr va nglr phap cua tiéng Hoa
va tiéng Viét c6 nhi€u diém tuong dong nhau. Xét vé ngudn goc, tieng Vié¢t 1a hinh
thirc phién am ctia chit Nom do nhén dan ta sang tao nén, von c6 ngudn goc tur tiéng

Trung Hoa thoi xua.

3.2.3.1. Cdc cong trinh tich tir tiéng Hoa
Hudng tiép can nay don thuan rat trich mot s6 luong nhét dinh cac tiéng trong

vin ban nhu rat trich tir 1 ky tu (unigram) hay nhiéu ky tu (n-gram). Mic di huéng
tiép can nay twong d6i don gian hon cac hudng khac, nhung né ciing mang lai nhiéu
két qua kha quan trong tiéng Hoa [Foo and Li, 2004].

Huéng tiép can dua trén mot ky tir (unigram) chia van ban ra cac ky tu don 1é dé
thuc hién viée tach tir. Ngay nay, hiu nhu nguoi ta khong str dung phwong phap nay
nhu huéng tiép can chinh trong viéc tach tir nira.

Hudng tiép can dua trén nhiéu ky ty (n-gram) chia viin ban ra thanh nhiéu chudi,
mdi chudi gém hai, ba ky tu tr¢ 1€n. So véi hudng tiép can dya trén mot ky tu,
huéng tiép can nay cho nhiéu két qua 6n dinh hon [Kwok, 1997a;1997b]. Do hon
75% tir trong tiéng Hoa 1a tir gom hai k¥ tu, nén cac phuong phap phd bién 1a dua
trén viéc tach tir gdm haik§rtu s€ cho két qua nhiéu tir ding hon [Wu & Tseng,
1993].Vi du, ta c6 mgt cau ABCDEF, hudéng tiép can trén s€ chia cau thanh AB CD
EF. Mot bién thé ctiia phuong phap tach tir hai ky tu 1a hudng tiép cin cach chia
chong 1én nhau, vi'du ta c6 ABCDEFG, hudng tiép can nay s& chia thanh AB BC
CD DE DF FG. Nhom nghién ctru cua Swiss Federal Institute of Technology (ETH)
ap dung phuong phap bién thé va co thé cai tién 1 str dung thém danh sach stoplist
(twong ty nhu cac hu tir trong tiéng Viét nhu &, 0i..) dé tach cac ngit cua cau trude
khi tach tir [Mateev et al, 1997]. Nho vay, ma kich thudc van ban can tach tr dugc
giam xudng nhung c6 khuyét diém 1a n6 ¢ thé 1am mat y nghia cua cau goc.

Uu diém ndi bat cua hudng tiép can dua trén nhiéu ky tu 13 tinh don gian va dé
tng dung, ngoai ra con co thuan lgi 13 it ton chi phi cho viéc tao chi muc (index) va

xtr ly nhi€u cau truy van (query processing). Qua nhi€u cong trinh nghién cuu,
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hudng tiép can tach tir dua trén nhiéu ky tu, ddc bi¢t 1a cach tach tur hai ky tu duogc
xem la sy Iya chon thich hgp[Foo & Li, 2002].

3.2.3.2. Cic céng trinh tich tir tiéng Viét
Trong truong hop tiéng Viét, hudng tiép can nay dugc xem 1a hudng tiép can

dua trén tiéng, khac véi tiéng Hoa la dua trén ky tu. O Viét Nam, hudng tiép can
nay ciing dd c6 mot sé cong trinh duge phd bién. [Lé An Ha, 2003] xdy dung tip
ngir liéu thé 10M, sir dung phuong phép quy hoach dong dé cuc dai hoa tong xéac
suat xuat hién cta cac ngit. Gan day nhat co thé ké dén cong trinh cta [H. Nguyen
et al, 2005], thay vi st dung ngit li¢u thd, cong trinh ctia ho.¢6 sang tao la léy thong
tin thong ké tir Internet va sir dung thuat toan di truyén(Genetic Algorithm) dé tim
cach tach tir tdi wu nht. Mac du cong trinh cua hg ¢dn mang tinh so b9, va viéc thir
nghiém chua hoan chinh, nhung ching em tin rang y tuéng mai la nay dem lai
nhiéu hira hen kha quan.

Hudng tiép can cho viéc tach tir ciia chiing em mo rong trén y tudéng ndy, ngoai
ra, ching em thuc hién mét sd thay ddi quan-trong nham ning cao tinh chinh xéc
cua viéc tach tur. Thém nira, ching em da thyc hi€én mot s6 thur nghiém trén sb luong

dir liéu dang ké nham duara‘cac danh gid mot cach bao quat hon, chinh xac hon.

3.3.Mét sé6 phwong phap tach tir tiéng Viét hién nay
3.3.1. Phwong phap Maximum Matching: forward/backward

3.3.1.1. Ngidung
Phuong phap khép t6i da (Maximum Matching) con goi 1a Left Right Maximum

Matching (LRMM). Theo phuong phap nay, ta s€ duyét mot nglt hodc cau tur trai
sang phai va chon tir co nhiéu a4m tiét nhat c6 mat trong tir dién, roi ctr thé tiép tuc
cho tir ké tiép cho dén hét cau. Thuat toan duoc trinh bay trong [Chih-Hao Tsai,
2000]

Dang don gian duoc dung giai quyét nhap nhang tir don. Gia str c6 mot chudi ky
ti (twong duong voi chudi tiéng trong tiéng Viét) C, Cs, ..., Cs. Ta bat dau tir dau

chudi. Pau tién kiém tra xem C;, c¢6 phai 13 tir hay khong, sau d6 kiém tra xem C,C,
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c6 phai 13 tir hay khong. Tiép tuc tim cho dén khi tim duogc tir dai nhéat. T ¢ vé
hop 1y nhét s& 13 tir dai nhat. Chon tir d6, sau d6 tim tiép nhu trén cho nhimg tir con
lai cho dén khi x4c dinh dugc toan b chudi tir.

Dang phtrc tap: Quy tic ciia dang nay 1a phan doan c6 vé hop 1y nhat 1a doan ba
tir v6i chidu dai téi da. Thuat toan bat dau nhu dang don gian. Néu phét hién ra
nhirng cach tach tir gay nhap nhéng (vidy, C; 1a tr va C;C, cling 1a tu), ta xem cac
chit ké tiép dé tim tit ca cac doan ba tir c6 thé c6 bit dau véi C, hodc C,C,. Vi du ta
dugc nhitng doan sau:

> C C, GGy

» CC, GCy Cs

» CC, G3C4 Cs5Cg

Chudi dai nhat s& 1a chudi thir ba. Vay tur dau tién ctia chudi thr ba (C;C)) se

duge chon. Thye hién lai cac bude cho dén khi dwoe chudi tir hoan chinh.

3.3.1.2. Uu diém

» Vi cach nay, ta dé dang tach duoc chinh xac cac ngii/cau nhu “ hop tac xa ||
mua ban”, “thanh 13p || nudc || Viét Nam || dan chu || cong hoa”

» Céch tach tir don gian, nhanh, chi can dya vao tir dién

> Trong tiéng Hoa, cach ndy dat duoc do chinh xac 98,41% [Chih-Hao Tsai,

2000].

3.3.1.3. Han ché

» Do chinh xac cua phuong phap phu thudc hoan toan vao tinh da va tinh
chinh xac cua tir dién

» Phuong phap nay s€ tach tur sai trong cac truong hop “ hoc sinh || hoc sinh|

99 ¢ 2399 ¢¢

hoc”, “mot || 6ng || quan tai || gié1”, “trude || ban 1a || mot || ly || nudce™...
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3.3.2. Phwong phap giai thuat hoc cai bién (Transformation-based
Learning, TBL)

3.3.2.1. Ngi dung
Day 1a cach tiép can dua trén ngit liéu d3 danh déu. Theo cach tiép cén nay, dé

huan luyén cho may tinh biét cach nhan dién ranh gidi tir tiéng Viét, ta co thé cho
may “hoc” trén ngit liéu hang van cdu tiéng Viét di duoc danh diu ranh gidi tir
ding.

Sau khi hoc xong, may s& xac dinh dugc cac tham sd (cac xac suat) can thiét

cho mo6 hinh nhan dién tr.

3.3.2.2. Uu diém
> Dic diém cia phuong phap nay 1a kha ning tu ritra quy luat cia ngdn ngir

> N6 c6 nhitng wu diém cia cach tiép can dya trén ludt vi cubi cing né ciing
dua trén luat dugc rut ra) nhung no khac phuc duoc khuyét diém cua viéc
xay dung cac luat mét cach thu cong boi cac chuyén gia.

> Cac luat dugc thir nghiém tai chd dé'danh gia do chinh xac va hi€u qua cua
lut (dya trén ngit liéu huan luyén)

> C6 kha ning khir'duge:mét sé nhap nhing nhu “The singer sang a lot of
a??as”, thi hé o thé xac dinh dugc “a??as” la “arias” (dan ca) thay vi “areas”

(khu virc).ctia ¢dc'md hinh ngdn ngit theo kiéu thong ké.

3.3.2.3. Hgn ché
> Phuong phap nay “dung ngir liéu c6 gan nhin ngdn ngit dé hoc tu dong céac

qui luat d6”’[Pinh Dién, 2004]. Nhu da noéi ¢ chuong 1, viéc xay dyng mot
tap ngit lidu dat duoc dy du cac tidu chi cta tap ngit liéu trong tiéng Viét 1a
mot diéu rat kho, tén kém nhiéu vé mat thoi gian va cong suc.

> Hé phai trai qua mot thoi gian huan luyén kha 1au dé c6 thé rat ra cac luat
turong d6i day du

» Cai dat phtc tap

30



3.3.3. M6 hinh tach tir bing WFST va mang Neural

3.3.3.1. Ngidung
M6 hinh mang chuyén dich trang thai hitu han c6 trong s6 WFST (Weighted

finit-state Transducer) di dugc [Richard et al, 1996] 4p dung dé tach tir tiéng
Trung Qudc. Y tudng co ban 1a 4p dung WEST két hop véi trong s6 13 xac sudt xut
hién cta mdi tir trong ngir liéu. Dung WFST dé duyét qua cau can xét. Cach duyét
c6 trong s6 16n nhat s& 1a cach tach tir dugc chon. Giai phap nay ciing da duong ap
dung trong [Dinh Dién et al, 2001] kém véi mang neutral dé khir nhap nhang. Hé
théng tach tir tiéng Viét cua [Dinh Dién, 2001] gém hai ting: ting WFST ngoai viéc
tach tir con xir Iy thém céc van dé lién quan dén dic thi cua tiéng Viét nhu tir 1ay,

tén riéng... va tang mang neural dung dé¢ khir nhap nhang néu co.

A 4

Tién xtr ly

y

Tién xtr ly

Tién xir ly

D |

A 4

Hinh 3.5. So' @6 hé thong WFST




> Tang WFST :g6m c6 ba budc

v’ Xdy dung tir dién trong sé : theo md hinh WEST, viéc phin doan tir
duoc xem nhu la moét su chuyén dich trang théai cé xac suét
(Stochastic Transduction). Chiing ta miéu ta tir dién D 1a mot dd thi
bién ddi trang thai hitu han c6 trong s6. Gia sir:

= H:1atip cac tir chinh ta tiéng Viét (con goi 1a “tiéng”)
= P:latuloai cua tir (POS: Part — Of — Speech).
Mdi cung ctia D ¢6 thé la:
= Tu mot phﬁn tir cua H t61 mot phﬁn tir cua H, hoac
= Tu e (ky hiéu két thuc tir) tbi mot phén tix cua P
Céc nhén trong D biéu thi mot chiphi wéc luong (estimated cost)
bang cong thirc :
Cost =-log(f/N)
»  V6if: tAn s6 cua ti, N: kich thude tap mau.
Déi v6i cac trudng hop tir mdi chua gip, tac gia ap dung xac suat
c6 diéu kién Goog-Turning (Baayen) dé tinh toan trong so.

v’ Xay dung cdc kha nang phan doan tir - Dé giam su bung nd t6 hop khi
sinh ra cac ddy cac tir co thé tir mot ddy cac tiéng trong ciu, tac gia dé
xuat mot phuong phap mai 1a két hop dung tir dién dé han ché sinh ra
cac bung nd to hop. Khi phat hién thay mot cach phan doan tir nao do
khong phu hop (khong cé trong tir dién, khong phai 1a tir lay, khong
phai 1a danh tir riéng. ..) thi tic gia loai bo cac nhanh xut phat tir cach
phan doan tur do.

V' Lwa chon kha nang phan doan tir 16i wu : Sau khi dugc mot danh sach
cac cach phan doan tir co thé c6 cta ciu, tac gia chon trudng hop phan
doan tir c6 trong sb6 bé nhat nhu sau:

»  Vidu: input =“Tc d6 truyén thong tin s& ting cao”
o Dictionary “tdc d” 8.68
“truyén” 12.31
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“truyén thong” 1231

“thong tin” 7.24
“tin” 7.33
“s&” 6.09
“tang” 7.43
“cao” 6.95

Id(D)*D* = “Tdc d6 # truyén thong # tin # s& # ting # cao.” 48.79
(8.68 +12.31 +7.33 + 6.09 +7.43 +6.95=48.79)

Id(D)*D* = “Téc do # truyén # thong tin # s& # ting # cao.” 48.70
(8.68 +12.31 +7.24+ 6.09 +7.43 +6.95=48.79)

Do d6, ta c6 duoc phan doan t6i wu 13 “Tdc d6 # truyén # thong tin # s& # ting #

cao.”

> Tang mang neural : M6 hinh mang neural-ma tac gia dé xuat duoc dung dé
lugng gia 3 day tur loai: NNV,NVN, VNN (N: Noun, V: Verb). M6 hinh nay
dugc hoc bang chinh cic ciu ma cach phan doan tir van con nhap nhing sau

khi qua mé hinh thir nhat;

3.3.3.2. Uu diém
> Do chinh xac trén 97% [Dinh Dién et al, 2001]

> MO hinh cho két qua phan doan tir véi do tin cdy (x4c suat) kém theo.

> Nho ¢ ting mang neural nén mé hinh c6 thé khir nhap nhang céc trudng hop
tang WFST cho ra nhiéu tmg vién c6 két qua ngang nhau

> Phuong phap nay cho két qua vdi d6 chinh xac kha cao vi muyc dich cua tac
gia mudn nham dén viéc tach tir that chinh xac dé 1a nén tang cho viéc dich
may.
3.3.3.3. Hagn ché

» Ciing tuong tu nhu phuong phap TBL, viéc xay dung tap ngir li€u 1a rat cong
phu, nhung that su rit can thiét dé phuc vu cho muc dich dich may sau nay

cla tac gia.
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3.3.4. Phwong phap quy hoach déng (dynamic programming)

3.3.4.1. Ngidung
Phuong phap quy hoach dong [Le An Ha, 2003] chi sir dung tap ngit liéu tho dé

léy thong tin vé tan sd théng ké cua tir, lam tdng do tin cdy cho viéc tinh toan. Viéc
tinh toan bat dau voi nhitng don vi chic chin nhu cau, cac ngit (chunk) duoc phan
cach boi ddu ciu ( nhu déu phay, gach ndi, chim phay...) vi nhimng thanh phan nay
khong c6 tinh nhap nhing ngay ca trong vin viét cling nhu néi. Sau do, tac gia cd
ging t6i da hoa xac suit cua ngir bang cach tim ra nhiéu cach tach ngir d6. Cach
tach cudi cung 1a cach tach 1a cho ngit d6 cd xac sudt cao nhat. Y tudng cua cach
tach tir ndy cho mot ngir can tach tir, ta phai tim ra cac to‘hop tir tao nén ngir do sao
cho t6 hop d6 dat dugc xac suat toi da. Tuy nhién trong phuong phap tinh toan nay,
tac gia gap phai van dé bung nd t6 hop va phan tich ngir liéu tho. Dé giai quyét van
dé trén, tac gia da str dung phuong phap quy heachdong (dynamic programming) vi
lac d6, x4c suét cuc dai cia mot ngtt nhé hon chi phai tinh todn mdt lan va st dung

lai trong céc lan sau.

3.3.4.2. Uu diém
> Khong can sir dung tAp'ngit lidu di danh dau chinh xac

3.3.4.3. Han ché

» Trong thi nghiém, tac gia chi dung lai ¢ viéc tach cac tur c6 ba ting boi vi
tap ngit liéu dau vao van con kha nho.

> X4c suét tir ding 1a 51%, xac sudt tir chép nhan dugc 65% [Le An Ha, 2003].
Xac suét nay tuong ddi thip so voi cac phuong phép tach tir khac da dé cap &
trén.

3.3.5. Phwong phap tach tir tiéng Viét dwa trén thong ké tir Internet va

thuat toan di truyén (Internet and Genetics Algorithm-based Text
Categorization for Documents in Viethamese - IGATEC)

3.3.5.1. Ngidung
Phuong phap IGATEC do H.Nguyén et al (2005) gi6i thiéu 1a mot hudng tiép

can mai cho viée tach tir véi muc dich phdn logi van ban ma khong can dung dén
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mot tir dién hay tap huin luyén nao. Trong hudng tiép can nay, tac gia két hop gitta
thuat toan di truyén (Genetics Algorithm - GA) véi dit liéu thong ké duogc trich xuit
tir Internet tién hoa mot quan thé gom céc cé thé 1a cac kha ning tach tir trong cau.

Hé thdng gém ba phan

Online Extractor

segmentation

Online Extractor A X ‘ Online Extractor

segmentation

r Online Extractor

Hinh 3.6. Toan canh hé thong IGATEC

> Online Extractor : Phan nay cotac dung ldy thong tin vé tan sé xuat hién cua
cac tir trong van ban bang cach sir dung mot search engine noi tiéng nhu
Google. Sau do, tac gia str dung cac cong thirc sau ddy dé tinh toan muc do
phu thude 13n nhau (mutual information) dé 1a co s& tinh fitness cho GA
engine.

v Tinh X4c suat cac tir xuat hién trén Internet

. _ count(w)
PO
. (&) = count(w, &w,)

MAX
Trong do, MAX =4 * 10° ;
count(w) s6 lugng van ban trén Internet duoc tim thay c6 chira tir
w hodc cung chtra w; va w, ddi vai count(w; & wy)

v Tinh x4c suat do phu thudc ciia mot tir 1én mot tir khac
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>

A\

p(m &w,)
p(w)

v' Thoéng tin phu thudc 1an nhau (mutual information) ctia cc tir ghép

" p(W] |W2):

dugc cau tao boi n tieng (cw = ww,... W)

V' Ml(cw) = pw &w, & ... & w,)

Zn;p(wj) -pw & w, & .. & W)

=

GA Engine for Text Segmentation : mdi ca thé trong quan thé dugc biéu dién
bai chudi cac bit 0,1, trong do, mdi bit dai dién cho mot tiéng trong van ban,
modi nhém bit cung loai dai di¢n cho mdt segment.

v’ Céc cé thé duoc khoi tao ngﬁu nhién, trong do, moi segment dugc gidi
han trong khoang 5. GA engine sau dé thuc hi¢n cac budc dot bién va
lai ghép nham muc dich 1am tdng gia tri fitness cua cac ca thé, dé dat
duoc cach tach tir tbt nhat co thé.

Text Categorization : tac gia dung do ho tro (support degree) ctia vin ban

can phan loai cho cac tir khoa dé phan.loai van ban.

3.3.5.2. Uu diém
Khong can sir dung bat ci tp huan luyén hoic tir dién nao

Phuong phép tuong dbi don gian.

Khéng ton thoi gian huin luyén

3.3.5.3. Hgn ché
So voi ¢ac phuong phap trude, IGATEC c¢6 d6 chinh xac thip hon LRMM

va WFST nhung van chép nhan duge dbi véi muc dich tach tir danh cho phan
loai van ban.

Thoi gian chay ban dau kha cham do phai lay thong tin tir Internet ma duong
truyén & Viét Nam con han ché.

Chua c6 céc thir nghiém trén tap dir liéu dua 1omn.
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3.4.S0 sanh cac phwong phap tach tir Tiéng Viét hién nay
Nhin mét cach tong quan, phuong phap dua trén tir (word-base) cho do chinh

xéac kha cao ( trén 95%) nhd vao tip ngir liéu huin luyén 16n, dugc danh du chinh
xac, tuy nhién hi¢u suét cia thuit toan phu thudéc hoan toan vao ngir li¢u huén
luyén. Béi vi muc dich cta cac tac gia [Pinh Pién et al, 2001] 1a thuc hién tach tir
that chinh xac dé phuc vu cho viéc dich may nén tac gia di chon phuwong phap
WFST. Vi cac phuong phap can phai sir dung tir dién hodc tip huin luyén, ngoai
viéc tach tir that chinh xac, ta con c6 thé nho vao cac thong tin danh diu trong tap
ngtr lidu dé thuc hién cac muc dich khac can dén viéc xac dinh tir loai nhu dich
may, kiém 16i chinh ta, tir dién dong nghia... Do vy, mic du thoi gian huan luyén
kha 14u, cai dat kha phirc tap, chi phi tao tip ngit liéu huan luyén rat tén kém, nhung
két qua ma hudng tiép can dya trén tir mang lai cho:muc dich dich may 1a rat xing
dang cho cong strc bo ra.

Hudng tiép can dua trén ky tu (character-based) c¢6 vu diém 1a d& thuc hién, thoi
gian thuc thi trong d6i nhanh, tuy nhién.lai c6 d6 chinh xac khong cao bang
phuong phap duwa trén tir. Huéng tiép.can nay thich hop cho cac muc dich nghién
ctru khong can dén d6 chinh'xac tuyét dbi ciing nhu cac thong tin vé tir loai nhu
phan loai van ban, loc spam, firewall... Nhin trén binh dién chung, huéng tiép can
dya trén tir ¢6 nhiéu uu diém dang ké, va dem lai nhiéu hira hen lac quan cho céc

huéng nghién/ctru tiép theo dé nang cao do chinh xac ctia phuong phap tach tir ndy.

3.5.Két luan

Dua trén cac phan tich vé wu khuyét diém cua cac phuwong phép, ching em chon
hudng tiép can dya trén “tiéng” (character-based) cho muc tiéu phan loai vin ban
cua minh.

Boi vi, muc ti€u cta luan van l1a phan loai tin tirc bao dién tir, mdt loai hinh cuc
ky phong phti vé nodi dung va ngdn ngit, nén viéc tao ra mot tir dién hoan chinh va
c6 kha ning cap nhat cac thay dién ra lién tuc ctia ngdn ngir 1a kho thyc hién dugc.

Hé¢ théng xu ly can phai c6 kha nang linh hoat, tu dong cdp nhat nhitng thay ddi
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hang ngdy, nén hudng tiép can khong dua trén tir dién hodc tap ngir lidu 13 cuc ky
thich hop.

Hon nita, hé thong phan loai tin tirc can c6 téc do xir 1y chap nhan duogc dé co
thé xur 1y kip thoi cac théng tin méi xuit ban hang ngay. Do d6, voi vu diém don
gian, tbc do thuc thi chép nhin duoc, huéng tiép can IGATEC la mot Iwa chon hoan
toan phu hop.

Mat khéc, viéc phan loai van ban khong yéu cau viéc tach tur phai c6 do chinh
xac cao dén muc tung tu. Ta c6 hoan toan co thé thuc hién thém viéc loai bo céc tir
khong can thiét cho viéc phan loai nhu cac hu tur, than tu... dé tang tbc do va su

chinh xéc ctia budc tach tir, chuan bi cho viéc phan loai van ban.
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Chwong 4
TACH TU TIENG VIET

KHONG DUA TREN TAP
NG LIEU HAY TU DIEN
— MOT THACH THUC

Gidi thi¢u
Céc nghién ctru vé thong ké dua trén Internet
Cac phuong phap tinh do lién quan giira cac tir dya trén thong ké
Tién xir ly
Hudng tiép can tach tir dua trén thong ké tir Internet va thudt toan
di truyén
Cong cu trich xuét thong tin tir Google
Cong cu tach tir dung thuét toan di truyén
Két qua thuc nghiém

Két luan
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Chwong 4. TACH TU TIENG VIET KHONG DU'A TREN
TAP NG’ LIEU DANH DAU (ANNOTATED CORPUS)
HAY TU DIEN (LEXICON) — MOT THACH THUC

4.1.Gi&i thiéu

Nhu chung ta dd tim hiéu & nhitng phan trén, viéc kho xac dinh ranh gi6i tir da
lam cho viéc xur 1y tinh nhap nhang trong ngdn ngit tiéng Viét cang thém phirc
tap.Vi du nhu: cau “ong 130 gia di rit nhanh”, ta c6 thé phan chia tir theo nhiéu cach
ma ciu van c6 nghia “ong ||gia di || rit || nhanh”, “ong gia || di.|| rt || nhanh”, “6ng ||
gia || di || rt || nhanh” ...

Nhin chung, d6i véi tiéng Anh, vé mit 1y thuyét tiéng Anh cé-nhiéu thuan loi vi
1a loai ngdn ngit hoa két hay bién cdch (flexion) [Pinh Bién, 2004] , hé thong ngir
phap va tur loai da dugc quy dinh rd rang, do dé-vi¢ec phan dinh ranh gidi tir cling
nhu xay dung tap ngir liéu danh dau 1a twong d6i d@é dang.

Con dbi voi tiéng Viét, vé mit 1y thuyét tiéng Viét 1a loai hinh don Idp [Dinh
Dién, 2004], phuong thirc ngit phap chi yéu la trat tu tir va hu tir, vi vay chi xét vé
mit phan dinh ranh giéi tir d3 c6 thé c¢6 nhiéu cach phan dinh cho cing mot cdu ma
van ding ngit phap Viét Nam.

O phan nay, chung em xin trinh bay hudng tiép can cho viéc tach tir tiéng Viét
theo mot huéng moi ma khong can sir dung tap ngit liéu huan luyén hay tir dién.
Huéng tiép can cua chung em dua trén ¥ tudng cua bai bao IGATEC, va ¢ nhiéu
cai tién dang ké ham 1am ting chét luong cho bude tach tir tiéng Viét phuc vu cho
viéc phan loai tin tirc bdo dién .

4.2.Cac nghién ctru vé thdng ké dwa trén Internet
4.2.1. Gi&i thiéu

Véi sy phat trién nhanh chong cua Internet, world-wide-web da trd thanh nguén
dir liéu 16n nhét trén thé gi6i, va 1a ngudn théng tin ngit nghia tiém tang duoc hang
triéu nguoi ding trén thé gidi tao ra. D6 voi con ngudi, viée xem xét muc do lién

quan giira hai tir 1a rat dé dang boi vi con ngudi ¢ thé dua vao kién thirc théng
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thudng ciia minh dé suy ra ngit canh thich hop, vi du giita tir “cai nén” va “mau
d6”, con nguoi dé dang nhan ra su lién quan 1a “cai nén c6 mau dé”. Tuy nhién,
may tinh cua chung ta khong c6 kha nang nhu con nguoi, vi vy, ching ta phai tim
ra mot cach biéu dién ngit nghia ma may tinh c6 thé “tiéu hoa” duoc. C6 ¥ kién cho
rang ta c6 thé tao mot mang ngit nghia dd s6 nhu mot hé thong tri tué ban dau, sau
dé cac kién thirc vé cude séng thuc s€ tu dong xudt hién. Tuy nhién hudng giai
quyét nay doi hoi luong chi phi khong 16 cho viéce thiét ké cdu trac co kha niang tinh
toan tri thirc va viéc nhap cac dit liéu chuan xac do cac chuyén gia thuc hién. Trong
khi nd luc nay van con dang trong cudc dua dudng dai, chiing ta hiy str dung nhiing
thong tin hién c6 trén world-wide-web dé thuc hién viéc biéu dién ngit nghia.

Chung ta déu biét ré“mg Internet 1a kho dit liéu vo tan, do vay viéc khai thac cac
thong tin trén d6 khong thé thuc hién thu cong ma chung ta phai thong qua su hd tro
ciia mot cong cu tim kiém trén mang. No6i dén cong.cu tim kiém (search engine), co
18 tén tudi dau tién ma chiing ta nghi dén'1a Google, mot cong cu tim kiém hang dau
boi tbe do va chat lugng ma Google dem lai cho nguoi dung. Va diéu dé cang duoc
chtrng minh cu thé hon khi c6 ngay cang nhiéu cic cong trinh nghién ctru vé théng
ké trén Internet dwa vao cong cu tim kiém Google nhu trong phan trinh bay tiép

theo sau day.

4.2.2. Mét s6 cong trinh nghién ctru vé thong ké dwa trén Internet
Theo Rudi Cilibrasi & Paul Vitanyi (2005), cong cu tim kiém Google c6 thé

dung dé tirdong kham phéd ¥ nghia cta tir. Vi du : Google tim thiy tir “student” va
“book” cung XUAt hién v&1 nhau trén Internet voi tan sb 1a 57.600.000, trong khi tur
“student” va “apple” lai chi xuat hién 8.110.000. R3 rang, ching ta c6 thé nhan thiy
“student” va “book” c6 lién quan v6i nhau mat thiét hon 13 “student” va “apple”.
Tac gia da str dung két qua tim kiém cta Google dé huin luyén ngit nghia cia
cac tir (semantic meaning of words) cho phan mém — mét vn dé trong tim trong
nganh tri tué nhan tao. Gia sit mudn tinh toan mirc do6 lién quan giira tir x voi tir y,
Rudi & Paul (2005) da dua ra cong thue tinh khoang cach NGD (Normalise Google

Distance) nhu sau:
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NG - maxlog /(x).log (1)} ~log f(x.7) |
log M —min {log / (x),log / (»)}

Trong do :

> f{x) :s6 trang web chira tir x ma Goole tra vé

> f(x,y) : sb trang web chira dong thoi tir x va tir y

> M =8.058.044.651 1a s6 trang web hién tai ma Google da danh chi muc

Véi cong thire trén, gia tr1 cia NGD cang nho thi muc do lién quan gitra hai tir
cang cao.

Vi dy: tan sé xuat hién ciia “student”= 401.000.000, “book” = 387.000.000,
dong thoi 13 57.600.000, con “apple” 1a 144.000.000, “student” & “apple”=
8.110.000. Voi M = 8.058.044.651, ta co

6. 6
NGD(student, book) ~ 223011072 10857.6.10°__, o,

log 8058044651 =10og387.10°

log401.10° —log8,11.10°
log 8058044651 —log144.10°

NGD(student,apple) = ~0.97

Tir két qua trén, ta 6 NGD(student,book) =0.64 < NGD(student,apple) ~0.97,
nén co thé két luan 1 “student” lién quan v6i “book” nhiéu hon 1a “apple”.

Néu NGD cua hai tir'16n hon 1 thi tic gia nhan xét rang hai tir d6 thuong xudt
hién cung véi nhau trong trang web ma khong vi mot méi lién quan no ca.

Vi du: tan sb xudt hién cua “by” 1a 2.770.000.000, “with” 1a 2.566.000.000,
dong thoi “by” va. “with” 1a 49.700.000. Véi M = 8.058.044.651, ta co
NGD(by,with) = 3.51

Hon nita, NGD 1a s6 # Ié bat bién (scale-invariant) nén c6 tinh on dinh voi su
ting truong sb luong trang web trén Google. Pay 14 tinh chét rat quan trong boi vi
M s6 lugng trang web do Google dénh chi muc ting thuong xuyén, do dé, sd trang
web chira cac ngit tim kiém ciing ting 1én Gmg vdi ti 18 6. Piéu nay c6 nghia 13 néu
M ting gap d6i thi tn sé xudt hién cua cac ngit ciing ting gip d6i. Cong trinh cia
Rudi & Paul (2005) ¢4 mo ra mot hudng tiép can méi cho cic cong trinh nghién
ctru khac nho tinh chit khong gi6i han boi dit liéu, d& dang thuc thi va 1a nén moéng

cho cac phuong phap nghién ctru khac [Rudi & Paul, 2005].
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Ngoai ra, theo James & Daniel (2005) con c6 mét sd cong trinh nghién ctru vé
phuong phép thdng ké khac trén Internet nhu tinh toan két qua tim kiém bang ham
luy thtra [Simkin & Roychowdhurry, 2003] [Bagrow et al, 2004] , hay phuong phap
duoc danh gia tot hon 1a dwa vao gid tri twong tw cuc dai (Maximum Likelihood)
[James & Daniel, 2005].... Muc dich cua viéc st dung gid tri tuwong tw cuc dai dé
tim ra chi s6 gan giéng nhau nhat giita hai khai niém. Tuy nhién, theo két luan cua
James & Daniel(2005), cac phuong phap tinh toan dwa trén ham mii cho két qua

chua kha quan ldm va con mang tinh chu quan.

4.2.3. Nhan xét
> Hudng théng ké dya trén Internet hira hen nhiéu két qua kha quan vi khong

can phu thudc vao tap dit liéu huin luyén trayén thong ma ching ta c6 thé
tan dung kha ning vo tan cua Internet thong qua cong cu tim kiém.

» Dua trén nhan xét ciia Rudi & Paul (2005), ti 1é xuat hién cua tir trén Internet
1a kh4 6n dinh, diéu nay cho phép ta thue hién cac tinh toan chinh xac va on
dinh vi it phu thudc vao s6 lugng trang web trén Internet tang 1én theo thoi
gian.

> Hién nay, cic congtrinh nghién ctru theo hudng tiép can méi nay chu yéu
duoc thuc hién trén tiéng Anh, con dbi vai tiéng Viét thi c6 thé n6i IGATEC
1a cong trinh dau tién 4p dung phuong phap nay nhung di dat dugc két qua
rat dang quan tam. Chung em hy vong rang rang nhiing nd luc nghién ciru va

cai tién phuong phap IGATEC sé& dat duoc két qua tot hon.

4.3.Cac phwong phap tinh d6 lién quan gilra cac tir dwa trén
thong ké

Trong ngdn ngit tu nhién, nhat 13 loai ngdn ngir phu thudc nhiéu vao ngir canh
nhu tiéng Viét, d6i voi con ngudi, ching ta co thé d& dang xac dinh duoc ranh gisi
tir trong cAu. Tuy nhién, do chua c6 mot quy dinh cu thé nao vé ranh gi6i tir tiéng
Viét, nén co thé nhiéu nguoi Viét co nhiéu céch tach tir khac nhau. Ddi véi nguoi
ching ta van chua thong nhat duoc, nén khi dung may tinh dé xir Iy ngoén ngir ta van

chua c6 mdt chuan nao dé xac dinh dau la ranh gio1 tur. Vi vay, da co rat nhi€u cong
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trinh nghién ctru cach tinh toan do lién quan giita cac tir & khic phuc cc cong viéc
phtec tap do cach phén tich ciu trac ngir phap trong ciu dem lai.
Trong phan nay, chiing em s& trinh bay hai ndi dung chinh:
> Hai thudc do chuin dung dé tinh toan do lién quan giita hai tir trong tiéng
Anh 13 théng tin twong hé (Mutual Information ) va t-score.
> Mot s6 ung dung va cai tién ciia hai cong cu do trén trong viéc tach tir tiéng
Hoa va tiéng Viét.
4.3.1. Théng tin twong hé (Mutual Information) va t-score dung trong

tiéng Anh
Théng tin twong hé (Mutual Information) va f-score 13 hai khai niém rat quan

trong trong hoc thuyét vé thong tin (Information Theory) va thong ké duoc trinh bay
trong [Church et al, 1991] cho muc dich tinh todn‘mtrc do li€n quan cua hai tir trong

tiéng Anh.

4.3.1.1. Thong tin twong hé MI (Mutual Information) — thwéc do diic diém
twong tuw (A Measure of Similarity)

Theo Church et al (1991), viéc thong ké théng tin twong hé (Mutual
Information) ding dé nhan biét cac trudng hop ngon ngir tha vi, bao gdm tir moi
quan hé ngir nghia (semantic relations) nhu bac si/y ta (dang content word/content
word) cho dén mdi quan hé tir vung-ca phap (lexico-syntactic) nhu su xuét hién
ddng thoi gitra dong tir va gidi tir (dang content word/ funtion word).

MI c6 nhiém vu so:sanh xac sudt xuat hién dong thoi (joint probability) cua tir x
va tir y so v6i x4c suat tim thy x va y xuat hién doc 1ap. Cong thirc tinh MI cho hai
tir tiéng Anh trong [Church et al, 1991] nhu sau:

P(x,y)

I(x;y)=log, P0)P()
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Trong do:

> xvay la hai tir tiéng Anh can kiém tra mérc d6 két hop 13n nhau.

> I(x;y) 1a thong tin twong hd ctia hai tir.

> P(x), P(y) 1a xac sut xuét hién doc lap cua x va cia y.

> P(x,y) 1 x4c suit xuat hién dong thoi x va y.

Theo Church et al (1991), gia tri I(x,y) cang 16n thi kha nang két hop cta x va y

cang cao.

4.3.1.2. t-score — thwdc do sw khdc biét (A Measure of Dissimilarity)
Chuing ta d& dang nhan ra su gidng nhau giira strong va powerful, tuy nhién lam

cach nao dé phan biét sy khac nhau giita chiing. Vi dy, chung ta déu biét rang ngudi
ta thuong noi strong tea, powerful car hon 1a néi powerful tea va strong car. Nhung
lam sao cho may tinh nhan ra dugc sy khac biét nay?
Gia sir, ta biét rang strong support duoc dimg phd bién hon 13 powerful support,
Church et al (1991) da dua ra cong thirc tinh t-score dé do su khac biét trén:
. P(w|wy) = P(w|w,)
Vol (POv|w) + o2 (w|w,))

Trong do:

> w,w, 13 hai tir tdong ty nhau cin phai phan biét (¢ vi du trén 13 strong va
powerful) .

> wla tiridung dé phan biét (¢ vi du trén 14 support).

> P(wlwy) P(wlw-) 12 x4c sudt cta tir w xuat hién di kém vé6i tir wy, w,

Luc do:

. P(powerful support) - P(strong support)
\/ o’ (P(powerful support))+ o’ (P(strong support))
S (powerful support)  f(strong support)

~— N N
f(powerful support) f(strong support)
N’ ’ N’
. 2-175 ~—13

N2+175
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Ta noi rang powerful support cd d6 léch chuan (standard deviation) kém strong
support 13 1an. Nho vay, ta c6 thé phan biét duoc su khac nhau giita powerful va
strong trong viéc su dung hai tir nay.

4.3.2. Mot s6 cai tién trong cach tinh dé lién quan (rng dung trong tach
tw tieng Hoa va tieng Viét
4.3.2.1. Thong tin twong hé (Mutual Information)

Khi 4p dung thong tin twrong ho MI trong tach tir tiéng Hoa, Su et al (1993) cho
rang théng tin twong hé (Mutual Information) 13 thude do mire d6 két hop cua mot
tir. N6 ¢6 nhiém vu so sanh xac suat mot nhom cac ky fie(twong tu nhu “tiéng”
trong tiéng Viét — xem giai thich & muc 3.2.3.) xuvat hién dong thoi (joint
probability) so v&i x4c sudt tim thdy timg ky tu xuathién doc lap.

Theo Su et al (1993) cach tinh MI cho tir c6 2'ky fr ¢6 thé ap dung cong thirc
cua Church et al (1991) véi y nghia cia x va y luc nay khong con 1a “tir” (word) nhu
trong tiéng Anh ma duogc hiéu 1a fiéng (xem gidi'thich & myc 3.2.3.) trong tiéng
Hoa.

I(x;y) =log, Pxy) (1a)

P(x)P(y)

Trong do:

> xvay 13 hai tiéng can kiém tra mirc 6 két hop 1an nhau trong tiéng Hoa.
> I(x;y) la théng tin twong hd cia hai tiéng.

> P(x), P(y) a xac suit xuét hién doc 1ap cua tiéng x va cua tiéng y.

> P(x,y) 1a xac suat xuat hién dong thoi tiéng x va tiéng y.

Céch tinh MI danh cho tir ghép 3 tiéng nhu sau [Su et al, 1991]:
PD(xayaZ) (lb)

I(x;y;z)=lo
(i) gsz(x,y,Z)

Trong do:

> Pp(xy,z) = P(xyz) la xac sudt xuat hién dong thoi cua x, y va x,

(Dependently)
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> Pixyz) la xac sudt xuat hién doc lap cua x,y, z (Independently) véi
Pi(x,y,z) =P(x)P(y)P(z) + P(x)P(y,z) + P(x,y)P(z).
Nhin chung I(.) >>0 s& cho biét tir ghép d6 c6 mirc do lién quan giita cac tiéng 1a

rat chat ché. Nguoc lai, cac tiéng c6 xu hudng xuat hién mot cach doc 1ap.

Mot cach tinh MI khéc ciing duge Ong & Chen (1999) dé nghi nhu sau:

pw&w, & ... &w))
pw)+ p(rw)—pw, &w, & ... &w,)

Ml (cw) = (2)

Trong do

> cw=p(w; & W, ...&Wy.1)
» lw=p(w; &w,...& Wy.1)
> w=p (W & w3..&W,)

Theo nghién ctru ciia chung em, hién'nay cong trinh nghién ciru vé cach tach tir
dua trén d6 twong hd MI trén tiéng Viét chua nhidu. O ddy, ching em xin gi6i thiéu
cach tinh MI duoc dé nghi trong IGATEC trong [H. Nguyen et al, 2005]
pw &w, & ... & w,)

Do) - pwm & w, & ... & w,)
=1

MI(cw) =

3)

Nhin vao cac.cong thirc tinh MI, ta c6 thé dy doan duogc mdi cong thure uu tién
cho mot loai tir khac nhau. Phan tiép theo sau day s& trinh bay mot sé nhan xét vé

cac cong thitc trén'dé 1am co s¢ dua ra lwa chon phu hop nhit.

4.3.2.2. Cdch tinh tan so twong doi (Relative Frequency Count)
Céch tinh tan s twong ddi cho tir ghép c6 i tiéng dugc dinh nghia nhu sau [Su et

al, 1993]:
/i

=<t

K
Trong d6, f; 1a s& 1an xudt hién cua tir ghép co i tiéng (i™ n-gram) trong tap ngit
lidu, va K 13 s6 lan xuét hién trung binh ctia mot tir. Noi mot cach khac, f; duoc binh

thudng hod bang cach chia cho K dé 1ay ti 18 lién quan. Mot cach truc quan, ta s&
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nhan ra, cach tinh RFC s€ uu tién cho nhitng tir xuat hi¢n vdi tan so6 rat cao ma nod s€
bo mat nhiing xuat hién trong tir dién voéi tan so thap. Vi vay, RFC dugc dung nhu

mdt thude tinh hd tro thém cho viéc tach tur.

4.3.2.3. Nhin xét vé cdch sir dung MI va RFC
Néu ta sir dung dong thoi MI va RFC cho viéc tach tir s& dem lai két qua nhu

mong doi bdi vi néu chi st dung mdt cong cu tinh toan, két qua chung ta dat duoc
6 thé chi wu tién cho mét cach tach nao d6. Néu chi st dung RFC, h¢ théng cua
chung ta c6 xu huéng chon nhitng tir xuat hién nhiéu lan nhung lai c6 d6 lién quan
MI thap. Vi du, néu P(x) va P(y) rat 16n, nd ¢ thé tao ra P(x,y) ciing rat 16n mic du
x va y khong hé lién quan gi ca vi P(x,y)/ P(x) x P(y) ratnho.

Mic khéc, néu chi st dung MI théi, thi ¢ truong hgp P(x) va P(y) qua nho sé€
dan dén két qua khong dang tin cdy. Mot tir n-gram.co thé ¢6 MI cao khong bdi vi
chung két hop chit ché véi nhau ma béi vi khi chia hai s6 ciing nho nhu nhau, ta s&
c6 s&6 MI 16n.

Tom lai, ta nén s dung ca hai thong tin.MI va RFC vi thuc té, mot nhom céc tur
vira ¢c6 RFC va MI cao s€ c6 xu huéng vira két hop chat ch€ vdi nhau, vira dugce st

dung rong rai.

4.3.3. Nhan xét veé cac cach tinh dé lién quan khi ap dung cho tiéng Viét
> Tiéng Hoa 1a loai ngdn ngitr don lap gidng tiéng Viét, nén ta c6 thé ap dung

mot s6 ¢ong tinh nghién ciru trén tiéng Hoa 1én tiéng Viét.

> V& mat Iy thuyét, ta hoan toan c6 thé sir dung cac cong thirc MI trén dé ap
dung cho tiéng Viét, va quan thuyc nghi¢m, ching ta s¢€ dé xuét thém mot sb
cai tién dé cong thue tinh MI phu hop véi viée tach tiéng Viét hon nira.

> Dai v6i cong thirc RFC, ta can phan biét khai niém f trong cong thic 1a tan
s6 xuét hién cua tur trong tap ngtt licu, K la s6 1an xut hién trung binh cua
mot tr (real word) trong tap ngir 1iu. Khi str dung tap ngir li€u, céc sO fvak
la hoan toan tinh dugc. Tuy nhién, phuong phap IGATEC ma ching em su
dung lai lay két qua s6 luong trang web p chita tir can tim nén chung ta

khong thé tinh duge sé K ( vi khong thé dwa vao sb luong trang web tra vé
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ma quyét dinh d6 1a tir hay khong). Do vy, hién tai, ching em van chua 4p
dung cach tinh RFC trén tiéng Viét.

> Ban chat ctia phuong phap tinh t-score 1a tim sy khac nhau trong viéc sir
dung tir trong tiéng Anh, chung em nhan thdy chua that su can thiét trong
viéc tach tor lam tang tinh phuc tap ctua vi¢c tinh todn. Do dd, chiing em

chua ap dung t-score vao tach tu.

4.4.Tién xtr ly (Pre-processing)
B&i vi cac bai bao dién tir dugce trinh bay dudi dang html, nén trude khi thyc

hién tach tir dé phan loai, ching em phai xir 1y van ban dé1ay ra nhitng ndi dung

quan tam.

4.4.1. Xt ly van ban dau vao
Noi dung tom tit cta bai bao 1a rat quan trong vi-né thé hién ndi dung bai bao

mot cach cd dong, stc tich, rd rang, giup ngudi xem dy doan dugc dé tai cua bai
bao mubn d& cap dén. Chinh vi 1y do dé, chiing em quyét dinh thuc hién viéc phan
loai tin tirc dya trén phan tom tit ciia bai bdo dé tiét kiém thoi gian xir Iy va dat
duoc két qua chinh xac cao.

Trong mdi vin ban, khoi tién xur 1y s€ nhan dién tiéu dé, tom tit... cua bai bao
bang cach dua vao thong tin dinh dang cua cac thé trong trang html. Theo khao sat
ctia chung em vé ciu truc hién thi ndi dung trang bao dién tir & cac trang web tin tirc
& Viét Nam, tac gia luon trinh bay ndi dung tom tat (abstract) ctia bai bao trudc bai

viét chi tiét, nén hudng phan loai dira trén tom tit ctia bai bao 1a kha thi.
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Hinh 4. 1. N§i dung théng tin cén lay

Sau khi rit trich dugc ndi dung can thiét, ching em tiép tuc thyc hién tach ngtr,

phuc vu cho cong viéc tach tr.

4.4.2. Tach ngir & tach stopwords

Tach ngir: Ung voi mdi vian ban da rat trich tir trang web, ching em tién hanh
loai bé cac ky hiéu; cac chir $6 khong can thiét, sau do, phén tich van ban thanh céac
ngit phan cach boi dau cau.

Tach stopword: Nham lam ting tdc do tinh toan cia GA va lugt bét cac tir
khong c6 nghia phan loai trong cau, ching em c6 thir nghi¢ém tach stopword truéc
khi tién hanh tach tir. Budc tach stopword to ra kha hiéu qua trong viéc 1am ting toc
dd GA nho chia nhd cac ngir ra thanh nhitng nglt nhé hon. Tuy nhién, cach tach
stopword khong phai ltc nao ciing cho két qua nhu mong doi bai vi tach stopword
trude khi tach tir s& ¢6 nhidu kha nang 1am sai lac y nghia cta cau, anh huong dén

vi€c phan loai sau d6. Do d6, chung em da thir nghiém viéc tach stopword sau khi
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da tach tir, két qua phan loai sau khi d3 loai bo stopword 1a kha quan hon cach thuc

hién ban dau. (Xin xem chwong 6 dé biét két qud thirc nghiém.)

4.5.Hwéng tiep can tach tir dwa trén thong ké tir Internet va
thuat toan di truyen (Internet and Genetic Algorithm-based )
Chung em xay dung hai céng cu hd trg cho viéc tach tir gdm: céng cu trich xudt

théng tin tir Google va céng cu tach tir ding thudt todn di truyén.

4.5.1. Céng cu trich xuéat théng tin tir Google

4.5.1.1. Muc dich
Ngay nay, cung v&i sy phat trién nhanh chong cua cac¢ong nghé théng tin hién

dai, Internet da tr¢ thanh mot thu vién tuyét voi vl mot khéi lwgng van ban dd so.
Do d6, viéc khai thac thong tin tir world-wide-web nhu mot tip ngit liéu khong 16
cho cac cong trinh nghién ctru s& rut ngin duge thoi gian va cong stc tu xay dung
mot tip ngir lidu riéng. Véi su gitp strc elia’cong cu tim kiém mién phi trén mang,
nhimng thong tin can thiét s& duoc 1dy vé mot cach nhanh chong va chinh xac. Chung
em chon Google 12 cong cu tim kiém chinh bdi vi nhitng wu thé vé tinh nhanh
chong, chinh xac, va phd bién cta né sowéi cac cong cu tim kiém khac.
Trong ludn van nay, ¢chung em can hai loai thong tin:
> Tan sé xudt hién ctia cdc van ban chira cdc tir (document frequency) trén cac
trang web'dé 1am tinh cong thire MI, du doan kha ning ton tai ciia mot tir 1a
diang hay khong
> Tan s6 cdc van ban chira tir v6i tir khéa dai dién cho chii dé dung dé tinh
mirc d6 lién quan cia tir véi cac chu dé can phén loai.
Do vy, nhiém vu cta coéng cu trich xuat thong tin tir Google s& lay két qua tim

kiém ctia Google, tra vé cho chuong trinh khi chiing ta dua yéu cau tim kiém.
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4.5.1.2. Cdc céng thirc tinh xdc sudt va d¢ twong hé

4.5.1.2.1. Cac cong thirc tinh xac suat
Khi nhan dugc két qua trd ve, dua vao nén tang cia cac cong trinh nghién ctru vé

thong ké trén Internet cia Rudi & Paul (2005), chung em sé& sir dung cac cong thic
sau day dé tinh toan chi sé ML

Cac cong thire tinh xac suat cac tir xut hién trén Internet :

> Goi count(w) 1a sb lugng trang web chira tir w

count(w; & w) 1a s6 trang web chtra dong thoi w, va w,

> _ count(w)
PW=—
> p(w &wy) = count(w, &w,)

MAX
» Trong d6, MAX=4* 10%;

4.5.1.2.2. Cac cong thirc tinh @9 twong hé (Mutual Information — MI)
Dbi v6i hudng tiép can N-Gram dé tach-tr; cong thire MI dé tinh toan kha ning

ton tai mot ngir cAn tach trong céu 13 rit quan trong. PO twong hd (Mutual
Information) cho biét thong tin.phu thudc 1an nhau ctia cac tir ghép dugc cau tao boi
n tiéng (cw = w; ws ... wy) . D61 v6i tir mot tiéng, ta quy ude MI = p(w). D6i véi tir

ghép tir 2 tiéng trd 1én, chung em thir nghiém 3 cach tinh MI dé tim ra cac tinh hiéu

qua nhat.
» MI theo cach tinh cia IGATEC [H. Nguyen et al, 2005] ) (da duoc trinh bay
6 muc 4.3.2.1.)
v Mi(ew) = pw &w, & ... & w,) 2)

D pw) -pw & w, & ... & w,)

=
» MI theo cach tinh cua [Ong & Chen, 1999] (da dugc trinh bay ¢ muc
43.2.1.)
v Giasirta cod
o cw=p(w; &w,..&W,;)
" lw=p(w;&w,..& w,;)
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" rw=p(wr&w;..&w,)

pw&w, & ... &w,)

V' Ml(cw) =
pw)+p(rw)—pw, &w, & ... &w))

3)

> MI do chung em dé nghi:
v Gia st ta co
" cw=p(w, &w,..&w,_;)
» Véin chan : Iw =p(w &wy..& Wop), ™W=p (W41 &
Wi242...& Wy)
= Véinle:lw=p(w, &w,..& w,;),rw=p(wr&w;..&w,)

pw&w, & ... &w)) )

v’ MI(cw) =
pw)+p(rw)—pw, &w, & ... &w))

Chung ta s& sir dung cac cong thirc trén dé tinh do thich nghi cia cac ca thé
trong thuat toan di truyén dudi ddy. Két qua.ciaa mdi cong thic tinh MI s& uu tién
cho nhirng loai tir ghép khac nhau ma ta s& hiéu & hon trong két qua thuc nghiém &
chuong 6.

4.5.2. Céng cu tach tir dung thuat toan di truyén (Genetic Algorithm —
GA)

Muc dich ctia chung ta 1a tim ra cic cach tach tir hop 1y nhét cho vin ban, tuy
nhién, chung ta gip phai tré ngai 1a khong gian tim kiém (search space) qua 16n do
su bung nd t6 hop khi‘sinh ra diy cac tir. Nhu ching ta déu biét, thuat toan di truyén
(Genetic Algorithm = GA) dugc biét dén v6i kha nang duyét tit qua nhitng khong
gian tim kiém 16n mét cach hiéu qua va dua ra nhiing giai phap toan cuc ti wu nhat.
GA thuc hién tién hoa mot s6 thé hé dé tao ra mot quan thé gom nhiing ca thé toi uu
nhd vao cic budc lai ghép (cross-over), dot bién (mutation), sinh san
(reproduction), va cach chon lya ca thé. Chat lugng cua mdi ca thé duoc tinh toan
dua trén chi s fitness cho mdi c4 thé va quan thé. Trong qué trinh thir nghiém,
chung em chon top N ca thé chat luong nhét sau khi thuc hi¢n cac budc lai ghép,

dot bién, sinh san.

4.5.2.1. Khdo sdt dj dai ciia “tic” trén tir dién
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Nhu ching ta déu biét, thuat toan di truyén doi hoi phai c6 rat nhidu tham sb cho
cac budc thuc hién nhu s6 ca thé trong quan thé, sb thé hé tién hoa, ti 18 lai ghép, ti
1¢ dot bién... Do vay, chat lugng lya chon cac tham sé trén s& quyét dinh két qua
cta thuat toan di truyén. Chinh vi tinh chit quan trong cta cic tham sb, ching em

thuc hién mot khao sat nho vé s6 luong tir trong ung véi chiéu dai tir trén tur dién

thong dung tai http://dict.vietfun.com dé lam co s& cho cac tham s sau nay.

Do dai tir (tiéng) Tan s6 xuat hién
1 8933 12.2
2 48995 67.1
3 5727 7.9
4 7040 9.7
>5 2301 3.1
Tong cong 72994 100

Bang 4. 1. Thong ké do dai tir trong tir dién

C6 mot diéu can luu ¥ 1a tai thoi diém nay, ching ta van chua c6 mot tir dién
chuan nao dugc dung cho viée xir Iy ngdn ngir, do do, chung em quyét dinh dung
loai tir dién ph6 dung dé thong ké. Theo két qua thong ké, trén 67% 1a tir ghép hai
tiéng, con‘lai khoang 30% la cac tir ghép mot, ba, bén tiéng. Cac cum tir dai hon
bdn tiéng chiém khoang 3%, tuy nhién cac cum tir d6 da s6 1a cac cAu thanh ngit cua
Viét Nam.

Két qua thong ké trén co y nghia rat quan trong ddi v6i cong cu tach tir bang GA
cua ching em. Dya trén ti 1€ cua cac loai tir, ching em thyc hién viéc khoi tao ca
thé ngiu nhién co thém thong tin vé& xac suat xuat hién ciia tir va d6 1a co so dé
chiung em quyét dinh cach tach tir phii hop véi thuc té cia tiéng Viét. Chi tiét vé cac

g dung cua két qua khao sat s& dugc chung em trinh bay ¢ cac phan sau.

4.5.2.2. Khdi tao quan thé
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4.5.2.2.1. Biéu dién c4 thé
Gia sir van ban dau vao ¢ dugc tao thanh bai n tiéng (syllables) nhu sau:

1=s8,...8, . Muc dich cua qua trinh chay GA la tim ra cach tach tur c6 do chép nhan
cao nht : t=w,w,...w,,, V6i w;= s;... s;(1<k<m,1 < 1ij<n)

Tuong tu nhu IGATEC, ching em ciing biéu dién mdi cé thé (id) trong quan thé
(pop) boi chudi cac bit 0,1, trong d6, mdi bit dai dién cho mot tiéng trong van ban,
moi nhom bit cung loai dai dién cho mot #ir (word).

Vi du: Véi cau “Nhitng || con || khing long || trong || phim hoat hinh || rat || ngd

nghinh”, chiing em sé& biéu dién dudi dang cac bit 0, 1 nhu sau;

Mhitng | con | khing | long | trong | phim | hoat | hinh | rdt | ngé [ nghinh
0 1 0 ] I 0 (1] 0 1 0 ]
(N Ny N — N —N iy b N i —
V\"I "ﬂr': 1#1".,' w 4 W W W W

Hinh 4. 2. Biéu dién c4'thé bang cac bit 0,1

4.5.2.2.2. Khéi tao ¢ac tham sb
O budce khéi tao tham sb, ta phai thiét 1ap mot vai tham s6 co ban cho GA nhu

s6 thé hé tién hoa (generations), kich thudc quan thé (population size), ti 1¢ lai
ghép (reproduction fraction)... Ngoai ra, vi mdi ca thé ciia chiing ta 13 mot thé hién
cach tach tur trong cau, nén ta s€ lgi dung tinh chat lién két cua cac tir dé thuc hién
khoi tao ca théngiu nhién ban dau. Tinh chét lién két ciia tir dugc thé hién qua ti 18
clia cac tir trong tir dién, nén ta s& c¢6 thém tham s6 vé kha nang xuat hién tir trong

cau ¢ bang tham s6 dudi day.
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Tham s6 Gia tri

S6 thé hé tién hoa 100
Kich thuéc quan thé 50
Ti 1€ lai ghép 95%
Ti 1¢ dot bién 5%
Top N ca thé duoc chon 100
Ti lé tir 1 tiéng (mono-gram) 10%
Ti 1é tir 2 tiéng (bigram) 70%
Ti 16 tir 3 tiéng (trigram) 10%
Ti 16 tir 4 tiéng (quadgram) 10%

Bang 4. 2. Tham s6 thue hién GA

4.5.2.2.3. Khéi tao ca thé
Nhu chung ta déu biét, quy tic ¢tia thuat toan di truyén 1a thuc hién tién hoa cac

c4 thé qua cac thé hé nham dat dén dé hdi tu cia chi sé thich nghi (s€& dugc ndi 10 &
muc 4.5.2.3). Néu ca thé dugekhoi tao ngiu nhién s& c6 d6 thich nghi thip, chung
ta phai tién hod qua rat nhiéu thé hé dé dat dén d6 hoi tu can thiét. Va hau qua la )
thé hé tién hoa cang nhiéu thi thoi gian tidu ton va chi phi tinh toan cang cao. Giai
phap khéc phue nhugc diém trén 1a khoi tao mot s ca thé ban dau gén v6i diém hoi
tu, nho vay co thé rat ngén duoc s6 thé hé tién hoa, tang tbc d6. O bude khai tao
quan thé, chung em tao ra ca cac thé bang hai cach: khoi tao ngiu nhién va khéi tao

dua trén phuong phap MM:forward/backward [Chih-Hao Tsai, 2000].

4.5.2.2.3.1. Khdi tao cd thé ngdu nhién
Theo théng ké ¢ bang 4.1, ching em quyét dinh dit ra mot sb g161 han cho viéc

tao ¢4 thé ngdu nhién. Dau tién, tat ca cac tir ghép wy tao ra c6 do dai khong qua 4.
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Tht hai, chung em khoi tao ngiu nhién cac ca thé c6 sb lugng tir twong tmg voi ti 18
vé d6 dai tir & trén, nham tao ra diém xuét phat tdt cho qua trinh thuc hién GA.

Vi du: Gia str ta c6 cau dau vao “Nhiing con khiing long trong phim hoat hinh
rat dang yéu” gdm 11 tiéng. Theo cac tham sé khoi tao cua bang 4.2., chung em
thiét 1ap gio1 han tao tir ngﬁu nhién trong cau:

0 10 20 30 40 50 60 70 &80 90 100 o

-

1 ti€ng 2 tiéng 3 ti€ng 4 tiéng
Hinh 4. 3. Thang ti 1€ phat sinh loai tir

Mot bo phat sinh ngau nhién s& phét sinh xac suatf (0 < f < 1) dé chon loai tir:
> Néu0<f<0.1: phatsinh loai tir 1 tiéng

> Néu 0.1 <f<0.8: phat sinh loai tir 2 tiéng

> Néu 0.8 <f<0.9: phat sinh loaifir 3 tiéng

> Néu 0.9 << 1: phat sinh loai tir 4 tiéng

4.5.2.2.3.2. Khéi tao- ¢4 thé bang Maximum Matching
forward/backward

(Phuong phap Maximum Matching : forward/backward [Chih-Hao Tsai, 2000]
da duogc trinh bay ¢ mue 3.2.17)

Day 1a budc khéi tao rat quan trong va diém cai tién dang ké so v6i IGATEC.
Chung em'chon phuong phap MM: forward/backward dé khéi tao ca thé ban dau vi
d6 chinh x4c kha cao cta phuwong phap nay sé& tao ra ca cac thé gan dung nhat, giup
tang tdc qua trinh tién hoa. Ngoai ra, viéc ap dung phuong phap MM theo dang don
gian chi can duyét tuyén tinh, s& giam thiéu duoc chi phi va thoi gian tinh toén so
v6i1 cac phuong phap khéc.

Chung em thyc hién tach tir theo hai hudng tir trai sang phai, va tir phai sang
trai. Néu hai cach tach tir trén tring nhau, chiing em s& chon mot va gop vao céc ca

thé da dugc phat sinh ngau nhién & trén.

57



Sau khi khoi tao xong, quan thé s& duoc tién hoa qua cac qua trinh lai ghép, dot

bién, sinh san,

4.5.2.3. Thuec hién tién hod

4.5.2.3.1. Qua trinh lai ghép (cross-over)

Ching em 4p dung phuong phap chuén cua lai ghép 13 dua trén mot diém ngau
nhién trong chudi bit cta ca thé. Khi c6 mot cip ca thé b6 me , thé hé con dugc tao
ra dya trén sy két hop tir phan déau tién cta b6 v6i phan cudi cua me va nguoc lai.
Tuy nhién, trong qua trinh lai ghép, ching em nhén thay gii han tir ghép t6i da 4
tiéng c6 thé bi pha v&, do d6, ddi véi nhitng phan doan wenao co d6 dai hon chung
em sé& thuc hién viéc chuan hoa tir vi tri d6 dén cudi sao cho khong c6 mdt tir nao
vuot qua 4 tiéng.

Vi du:

Diém lai ghép

(Crossover Point)

Trwée khi lai ghép

Mhiing | con | khiing | long | trong [ phim hoat | hinh | rdt | ngid | nghinh

B In] 0 1 1 ] 1 1 1 0 1] 1
Me 1 0 1 1 (i) 1 1 0 i} 0 1
Sau khi lai ghép
Con 1 0 ] 1 1 0 1 1 0 0 ] 1
Con 2 1 0 1 ] 0 1 1 1 0 0 1

Hinh 4. 4.Qua trinh lai ghép

4.5.2.3.2. Qua trinh dot bién (mutation)
Thay vi thuc hién phuong phap bat tat bit (bit flip), ching em thyuc hién viéc

hoan chuyén vi tri ctia hai bit lién nhau tai mot vi tri ngan nhién. Y tudng thuc hi¢n

58



d6t bién nhu thé nay bai vi, trong viéc phan dinh ranh gi6i tir, ta dé dang nhan ra
rang mot tiéng néu két hop véi tiéng trude khong phu hop thi co thé két hop véi tir
dung sau s& phi hop hon, hodc 1a dimg mot minh. Tuong ty nhu phan lai ghép,
ching em thyc hi¢n chuin hoa céc ca thé sau khi dot bién.

Vi du:

4} Cac vij tri co thé thyre hién dot bidn

, J Vi i thirc hign aat bién
Trwée khi dot bién

MWhing | con | khdng | long | trong | phim | hoat | hinh | rdt | ngd | nghinh

&4 & & {

1 V] 1 1 Q0 1 1 0 1 1 1

Sau khi dot bién

1 o 1 1 0 1 1 1 0 1 1

Hinh 4. 5. Qua trinh dét bién

4.5.2.3.3. Qua trinh sinh san (reproduction)
Sau khi lai ghép va dot bién, chiing em két hop cac ca thé bd me véi ca thé con

vira duoc tao ra dé phuc vu cho'budc chon ca thé. Sau khi két hop, ching em loc bo

cac ca thé trong quan thé, dé dat duoc nhiéu cach tach tir tot. Vi du:

Cac ca thé ba me
' '
[0 fJof1]1]0] N Bd me & con cii N
Lo J1[of1]0] [0 Jo][1]1]0] Quan thé sau khi
L1 fJoJ1]1]0] [CT1]0J1]0]] L[)f:“hbf} sinh san
i thé
T JoJo 0] 1 [0 JoJoJ1T0o] ca
L1 Jofojof1] triing [0 J0]31[71]0]
\ y [0 [1]1]1]0]
> (o0 [1]o]1]0]
Cac ca thé con TJ0[1]1]0] [0 JofJofJi1]o]
[0 [0[0[71[0] <:1|0|1|1|0[ [OIT0]
Lo J1]1]1]0] SR (1 jofrf1f{0]
[ JoJoJo[] G (1010 0o[7]
Cporifo] | < [ ) \ y

Hinh 4. 6. Qua trinh sinh san
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4.5.2.3.4. Qua trinh chon ca thé (selection)
O mdi thé heé, chung em chi chon top N ca thé tur qué trinh sinh san ¢ trén. Trudc

tién, cac ca thé s& duoc tinh d6 thich nghi (fitness) chinh 1a tong gia tri MI cua céac

tir dugc tach trong cau. Sau d6, quan thé s& duogc sap xép theo gia tri ctia do thich

nghi giam dan, qua trinh chon loc ca thé s& chon top N ca thé c6 do thich nghi cao

nhat dé tao nén quan theé ti€p tuc ti€n hod ¢ cac thé hé sau.

Céch thurc lua chon cé thé nhu sau:

fitlid) = fit(w,wy.w,) = S MI(w,)

fit(pop) = Z fit(id,)

Trong d0, id = w;w,... w; 1a mot ca thé trong quan thé pop = {id,, id}

Vi du:
' ]
Quan thé trudc
khi chon lgc
Fitness
04 [0 JO[1[1]0]
06 [0 J1]o0f1]0]
01 [0 JoJo[1]0]
05 [0 [1[1]1]0]
02 [1Jo[1[1]0]
03 [T J0[0]0] 1]
\,

»

N

Quan thé da dugc
sap xep

Fitness

06 [0 J1]0[1]0]
05 [0 J1[1[1]0]
04 [0 JO[T]1][0]
03 [T JoJoJo]1]
02 [1Jo]1]1]0]
01 [0 JofJoJ1]o]

N

Hinh 4. 7. Qua trinh chon ca thé

4 A
Chon top N=3 ca thé

Fitness

06 [0 J1JOTJT1T0]

0.5 [0 J1]1]1]0]

04 [o JoJ1 170

e -

C6 thé noi day-la-qua trinh quan trong nhét trong ca tién trinh tién hod vi su lya

chon c4 thé & budc nay s& quyét dinh ca thé tién hod c6 tot hay khong. O qua trinh

chon loc ca thé nay, chung em da thir nghiém mot $6 cong thtc tinh do twong hod

(Mutual Information) nhu da trinh bay ¢ trén, va thu duoc cac két qua khac nhau

khi str dung cac cong thirc khac nhau. Tir d6, ching em rat ra mot sd két luan va

nhén xét quan trong vé uu khuyét diém cua cac cong thirc MI.

Két qua thuc nghiém va nhan xét vé cac cong thirc MI s& dugc chung em trinh

bay & chuong 6.
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4.5.2.3.5. D¢ hoi tu (convergence)
Qua trinh thyc hién GA cb gang lam tang do thich nghi (fitness) ctia mdi cé thé

cling dong nghia voi viée ting chat luong cua tir duoc tach. O mdi thé hé tién hoa,
chi sb thich nghi cua quén thé s& tdng dan dén mot ngudng goi la do héi tu a. Khi
d6, @6 chénh 1énh chi s thich nghi ctia quan thé giira hai thé hé s& nho dan va tién
dan dén 0. Vi vay, chung em thyuc hién viéc nging GA mot cach tu dong khi gia tri
fitness cua cac thé hé dat dén d6 hoi tu c6 chi sb o = 107 hodc s6 thé hé dat dén sb
lugng mac dinh da trinh bay & trén.

Viéc ngimg GA tu dong sé giup chung ta giam thiéu thoi gian va chi phi tinh

toan khong can thiét, dong thoi 13 ting téc d6 cua viée tach tir.

4.6.Két luan

Phuong phép tach tir dua trén thong ké Internet va thuat toan di truyén twong ddi
don gian hon cac phuong phap khac va'téo ra kha linh hoat v&i su bién dong cia
ngdn ngit trong tin tirc dién tir. Ngoai ra, ddy 1a hudng tiép cin khd méi mé, han ché
dugc khuyét diém co ban ciia cac phuong phap tach tir lau nay 1a dya trén tap ngir
liéu d3 danh ddu va tir dién chuyén biét. V&i vu diém 13 thuat toan don gian, dé
hiéu, dé& cai dat, nhung phuong phap IGATEC van cho mot két qua tach tir chip

nhan duoc, c6 thé dung trong phéan loai vin ban.
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Chwong 5. BAI TOAN PHAN LOAI TIN TUC BIEN TU

Nham tan dung phuong phap tach tr IGATEC di dugc dé cdp ¢ chuong trén,
trong chuong nay chiung em s€ gidi thi¢u cach phan loai tin tirc dién tu tu dong s
dung phuong phap Naive Bayes va gidi thich su phu hop cua Naive Bayes voi
phuong phap tach tur IGATEC.

5.1.Ly do chon phwong phap Naive Bayes
Nhu da duoc gidi thiéu trong chuong 2, Naive Bayes 1a mot phuong phap rat

phd bién sir dung xac suét co diéu kién gitra tir va chi d& dé x4c dinh chu dé cta vin
ban. Cac x4c suit nay dua trén viéc théng ké su xudt hién coa tir va cha dé trong tap
huén luyén. Tap huin luyén 16n ¢ thé mang lai két-qua kha quan cho Naive Bayes.
Internet v&i hon 10 ty trang web 12 mot tip huan luyén rat phong pha vé moi chii dé
trong cudc séng. Hon nira, voi sd lwong chi dé tin tire dién tir khong nhiéu (khoang
20 cha dé) thi viéc sir dung Internet nhu co s¢ dit liéu huan luyén rit phu hop.
Trong bao chi, véi mdi chu dé ludn cé cde tirchuyén moén véi tin sd xuat hién rat
cao, vi¢c tan dung tan sb phu thudc cia céc tir nay vao chu dé c6 thé dem lai két qua
kha quan cho phan loai.

Véi dir liéu duoc tao ra nho cong cu tach tor GA va trich Xuét thong tin tu
Google, theo danh gid cua chiing em, thi phuong phép Naive Bayes 1a kha phu hop
vi cac dir liéu/dau vao cho hudéng phan loai nay hoan toan phu hop vé6i dit liéu hién
c6. Diéu ndy sé-giup ching em tiét kiém dugc rat nhidu thoi gian va cong sirc tao
thém nhiéu tap dit liéu néu chon phuong phéap phan loai khac.

Mit khac, phuong phép Naive Bayes 1a phuong phap kha c6 dién duoc st dung
dau tién boi Maron vao nam 1961 [Maron, 1961], va sau dé rat pho bién trong céac
1anh vue tim kiém, loc mail, cac bo loc mail... nén ching ta co thé tin tudng vé Xac
sudt chinh x4c va cac wu khuyét diém cua phuong phap nay dé ap dung phu hop.

Mot 1y do nita ma ching em chon Naive Bayes boi phuong phap don gian, toc
d6 nhanh, cai dit twong d6i khong qué phirc tap phit hop véi thoi gian cho phép cua

luan van. Chung em khong st dung kNN, do tap dir li€u thir nghi€ém hién c6 1a tap
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c4c tin tirc van tat 14y ngiu nhién tir trang VnExpress.net con kha nho (dudi 1000).
Trong khi d6 dé co thé sir dung phuong phap kNN hiéu qua sé luong chu dé va dir
liu thir nghiém phai 16n hon nhiéu. SVM tuy 12 mot phuong phéap duge cho 13 co
hiéu suit cao, nhung thoi gian huin luyén lai rat 1au. Nnet lai cai dat qua phic tap.
V6i nhitng 1y do trén, chung em dé xuét chon phwong phap Naive Bayes dé phan

loai van ban.

5.2.Thuat toan Naive Bayes
Theo tac gia Mitchell (2005), thuat toan phan loai Naive Bayes c6 dic diém noi

bat 1a ¢6 kha nang giam do phuc tap tinh toan tir 2(2" — 1) v€ con 2n. Thé dic diém

nao gitp Naive Bayes c6 kha nang d6?

5.2.1. Céng thirc xac suat day da Bayes
Gia sir ta mudn tinh todn mdt ham khong biét gia tri dich f: X —>Y tuong
duong véi P(Y]X).
Daiu tién, ta cho rang Y 12 bién ngau nhién c6 gia tri luan 1y (boolean).
X 12 vector gom n thudc tinh lun 1y (boolean), X = (X, Xy X))
Ap dung luat Bayes, P(Y=y,|X) duoc tinh nhu sau:
P(X=x|Y=c)PY=y)

PY =y [X=x)= D PX=x|Y=c)P(Y=y) -0

Trong d6 P(X|¥) va P(Y) duoc hoc tir tip hudn luyén. Tuy nhién dé tinh toan
chinh xac P(X]¥) thuong doi hoi rat nhiéu dit liéu huan luyén. Dé hiéu tai sao,
chung ta s& tinh toan s lwong tham s can thiét khi ¥ 13 bién boolean, X 1a vector
gdm n thudc tinh boolean :

0, =P(X=xY=y,)
Trong i phai dya trén 2" gia tri c6 thé cho nhitng gié tri cta vector X va j can 2

gia tri. Do d0, chiing ta can tinh toan khoang 2"/ tham sb. Mic khac, ta phai dam

bao 1=>"6, cho bat ky j cb dinh ndo. Vi vy, img véi mét gia tri dic biét y;, va 2"
i=1
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gia tri co thé cua x;, ching ta chi can tinh toan 2" -1 tham s ddc l1ap. Dua trén gia tri

ctia Y (Y 1a bién boolean), chung ta can tinh téng cong 1a 2(2" -1) tham s6 0; .

5.2.2. Tinh doc lap cé diéu kién (Conditional Independence)
Dinh nghia: cho cac bién ngiu nhién X, Y va Z, chung ta noi rang X 1a doc 1ap cod

diéu kién v6i Y gy ra Z, néu va chi néu xac sudt phan phdi chu dao X 1a doc 1ap véi
gia tri cia ¥ gay ra Z. Lac do:
(Vi, j,))P(X =x,|Y =y,,Z=2)=P(X =x,|Z=2,)

Vi du: ta xem ba bién luan 1y (boolean) ngﬁu nhién trén dai dién cho cac trang
thai cta thoi tiét 13 : Sdm , Mua, va Sét. Ching ta déu biét rang sy kién Sdm xay ra
hoan toan doc 1ap voi su kién Mua giy ra Sér. Boi vi khi co Séfsé gay ra tiéng Sam,
nén mot khi ching ta biét rang c6 Sér hay khong thi ta ¢o thé biét duoc gid tri cia
Sdm ma khong can thém thong tin ndo tir Mira. Trén thuc té, 1d rang c6 sy phu
thudc gitta Miea va Sdm, tuy nhién ta khong.canthém thong tin d6 mot khi ta da co

thong tin vé Sét.

5.2.3. Nguén gbc thuat toan Naive Bayes
Thuat toan phan loai Naive Bayes dua trén luat Bayes, vdi gid dinh tat ca céc

thudc tinh X;...X, déu doc 1ap cé diéu kién voi nhau do sy kién ¥ gay ra. Chinh gia
thiét nay da don gian hoa cachtinh cia P(X|Y), va van dé udc luong P(X]Y) tir tap

ngir liéu huan luyén,
Chungta hay xét vi du sau, gia st tacd X =(X,,X,), lac do
PX|Y)=P(X,,X,|Y)
=P(X, | X,,Y)P(X,|Y)
:P(Xl |Y)P(X2|Y)
Két qua ctia dong thir nhat 13 theo cach tinh thong thuong cua xac suit, va dong
thtr ba 1a phan tich truc tiép theo dinh nghia vé doc lap c6 diéu kién.
Tu do, ta téng quat hoa Ién khi X chtra n thudc tinh déu doc 1ap v&i nhau do sy
kién Y gy ra dugc biéu dién nhu sau:

P(X,..X,|Y)= ll[P(Xl. 1Y) (2.2)

i=1
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Chu ¥, khi ¥ va X; 1a bién ludn 1y (boolean), chung ta chi can 2xn tham s6 dé dinh
nghia P(Xi=x;|Y=y;).

Bay gid, chiing ta hiy xét dén ngudn goc ctia thuat toan Naive Bayes. Gia sit Y
12 mot bién bat ky mang gia tri riéng bi¢t, va cac thudc tinh X;...X, 1a thudc tinh ro1
rac hoac lién tuc. Muc dich cua ching ta la huén luyén dé thuat toan phan loai tra ra
su phan phdi xac sut trén cac gia tri cia ¥ ddi voi mdi thé hién X ma ta can phan
loai. Biéu thirc sau day biéu dién cho xac suat Gmg vai gia tri thir k cua Y:

PY =y )P(X,..X,|Y=y,)

Z/,P(Y =y)P(X,.X,|Y=y)

PY=y |X.X)=

Trong d6, tong gid tri & mau cta biéu thirc 13 tong chobdi tit ca cac gia tri yjcua
Y. Luc nay, str dung cong thic (2.2), ta c6 thé viét lai.¢éng thic trén nhu sau:

P(Y:yk)Hl-P(Xi|Y:yk)

2.3
sz(Yzyj)Hl’P(Xi|Y=yj) 23)

PY=y,|X,..X,)=

Cong thuc (2.3) la cong thic co ban cua phuong phdp phan loai Naive Bayes.
Khi cho mot thé hién X""=(Xx ...X ), theo cong thuc trén, ta s€ tinh toan dugc cac
xéac suit ciia Y gy ra boi X" bang.cach dwa vao P(Y) va p(Xi[Y) duoc udc luong
tir tap ngir liéu.Néu chungtarchi quan tdm dén gia tri 16n nhit cua Y, thi st dung
cong thure sau:

Y & argmax P(Y:yk)Hl-P(Xi 1Y =y,)
Yk ZJP(YZy])HlP(X1|Y:y1)

5.2.4. Phwong phap Naive Bayes trong phéan loai van ban

5.2.4.1. Cong thirc xdc suit ddy dii Bayes
Phuong phap Naive Bayes tim chil dé ctia van ban d bang cac xac dinh chu dé co

xac suat P(Y =¢, | X =d), xac suat dé van ban 4 nam trong 16p c¢,, 16n nhét thong
qua viéc str dung cong thirc x4c suit day da Bayes :

P(X=d|Y=c)PY =c)

P(Y=C,~|X:d):ZP(X=d|Y=C,-)P(Y=Cj)

2.7)

66



Trong do

> ¢, 1achude thtj

» d=(w,w,,..,w) lavan ban can phan loai.

> P(Y=c;| X=d) goi 1a x4c suét xay ra vin ban d thudc vé chu dé ¢;.

> P(X=d | Y=c; goi la xac suit chu d& ¢; co chta vin ban d trong tip huin

luyén.

Mot cach dé xac dinh P(Y | X)1a str dung tap hudn luyén dé udc lugng P(X |Y)

va P(Y). Sau d6 st dung cong thic xic sudt ddy du trén dé xac dinh

P(Y=c,|X=d) v6i d batky.

5.2.4.2. Uéc lwong P(X|Y)

Gia su voi moi chu dé, ta cé bién co cac tir phu thudc vao chu dé 1a doc 1ap co
diéu kién (conditional independence) v6i nhau Ta.cé cong thic cia biéu dién sy
doc lap co diéu kién cta 2 bién c6 X,Z vao Y duoe trinh bay ¢ 5.2.2 nhu sau :

P(X|Y,Z)=P(X|Z)
Str dung gia dinh trén ta tinh dugc P(X =d |Y =¢,) :
P(X =d|Y =c¢,) = PWaswsse.,w, | Y =c¢,)
=Pw |Y =¢)P(w,|Y =c)..P(w, Y =c,) (2.8)
T [ POwY =ci)
=

Tt (2.8), (2.7) duoc viét lai nhu sau :

PY=c)[], POw 1Y =¢)
ZJ,P(Y = cj)HkP(wk Y =c¢,)

Nho théng ké trén tap huin luyén D, P(X|Y)cod thé duoc udc luong theo :

PY =c, |w,Wwy,...,w,) =

(2.9)

#D{X =w,AY =c|
#D{Y =c,}

P(X=w,|Y=c)= (2.10)
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Trong do

> #D {X =w,AY = ci} : s6 van ban trong tap huan luyén chtra dong thoi w; va ¢;

> #D{Y=c}: s6 vin ban trong tap huan luyén chira ¢;

Cong thtrc woc luong trén sé cho két qua P(X = w; | Y =¢;)=0 khi khong c6 van
ban chtra dong thoi ca hai (w; va c). Nham tranh truong hop ndy, ta nén sir dung
phép udc lugng da dugc lam min sau :

#D{X:wj/\Y:cl.}+l
#D{Y =c,}+IR

P(X=w,|Y=c)= (2.11)

Vi
> R:sb luong chu dé

> 1: quyét dinh d6 min ctia phép udc luong

5.2.4.3. Udc lugng P(Y)
Viéc uéc luong P(Y=c;) don gian 1 tinh phan trim s6 vin ban trong tip huin

luyén c6 chu dé ¢; :

(2.12)

5.2.5. Hai mé hinh sw kién trong phan loai vian ban bang phwong phap
Naive Bayes

5.2.5.1. Gidi thiéu

Phan loai van'ban [a mot linh vyuc c¢6 pham vi thudc tinh (attribute) rat nhiéu boi
vi thudc tinh ctia nhitng vin ban can phan loai 1a tir (word), ma s luong tir khac
nhau thi vo cung 16n. Va thuat toan Naive Bayes da thanh cong trong vi¢c ung dung
vao linh vuc phan loai véi kha nang lam giam do phuc tap trén. Mac du day 1a thuat
toan kha pho bién, nhung trong cong dong phan loai van ban van c6 mot vai diéu
1an 16n vé phuwong phap phan loai Naive Bayes bai vi ¢6 hai mé hinh phét sinh khéac
nhau van thuong duoc sit dung. Ca hai mo hinh déu sir dung “naive Bayes

assumption” va ca hai déu dugc gidi phan loai goi 1a “naive Bayes”.
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5.2.5.2. Mo hinh da bién trang Bernoulli (Multi-variate Bernoulli Model)
Mbt mé hinh biéu dién mét van ban 1a mot vector ¢6 thudce tinh nhi phan cho

biét ré“mg tor nao c6 hay khong xuat hién trong van ban. S6 1an xuét hién cta mét tir
trong van ban 1a khong can thiét. O day chung ta c6 thé hiéu rang van ban 1a su kién
(event) va su c6 mat hay Véng mat cua cac tur trd thanh thudc tinh cua so kién. Déy
chinh 13 mo hinh su kién da bién trang Bernoulli (multi-variate Bernoulli event
model), mot md hinh kha truyén thong, da duoc nhiéu ngudi sir dung trong phan
loai van ban. Theo McCallum & Nigam (1998), mot sd cong trinh tiéu biéu vé
hudng tiép can niy 1a Robertson & Sparck-Jones (1976), Lewis(1992), Kalt & Croft
(1996), Larkey & Croft (1996), Koller & Sahami (1997), Sahami (1996).

5.2.5.3. Mo hinh da thiec (Multinomial Model)
Mo hinh thir hai cho réng mot van ban dai dién tap hop tan sd xuét hién cua tir

trong van ban. Do do, thu tu xuét hién cta tir duoebd qua nhung tan s6 xuat hién
duoc giir lai. O day, ching ta c6 thé hiéu rang nhitng tin s xuét hién cia cac tir 1a
nhitng sy ki¢n (events) va van ban tr¢ thanh tdp hop cac su kién cua tr (word
events). Ching ta goi day la su ki€én mo6 hinh da thirc (Multinomial event model).
Day 1a hudng tiép can thong thuong trong mé hinh ngon ngit hoc thong ké. Huéng
tiép can nay ciing duoc rat nhiéu nguoi st dung ma theo McCallum & Nigam
(1998) cac cong trinh tiéu biéu nhu Lewis & Gale (1994), Kalt & Croft (1996),
Joachims (1997), Mitchell (1997), McCallum et al (1998)...

5.2.5.4. Nhan xét
Dbi v6i phurong phap multi-variate model, viéc khong nim bat thong tin tan s6

xuat hién cua tir co thé dua dén khuyét diém khong phan biét dugc van ban uu tién
cho chii dé ndo hon néu ca 2 vian ban déu xuat hién cing mot tir nao d6 nhung tan
s6 lai khac nhau rat nhidu. Vi du, néu tir “thé thao” s& xut hién nhiéu trong cac tin
tic vé thé thao, va s& it xuat hién trong céc tin tirc c6 ndi dung khac, nhung do
phuong phap multi-variate khong st dung thong tin tin s6 nén khong phan biét
dugc van ban uu tién cho thé thao hon. Trong khi d6, huéng tiép can multinomial

model rd rang da sir dung thong tin vé xac suit phan phdi tir trong vin ban.
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Dbi v6i phuwong phap mulnomial, do sir dung tan sd xuét hién cua tir nén s& phu
thudc vao chiéu dai van ban, vi tai liéu cang dai, su xuét hién cta cac tir cang nhiéu.

Theo két qua dat dugc cia thi nghiém so sanh gitra hai phuong phap Naive
Bayes trén, McCallum & Nigam (1998) di dwa ra két qua 1a hudng tiép can da bién
trang thyc hién tot v6i kich thude tir ving nhé (<500 tir), con phuong phap mé hinh
da thtrc thudng cho két qua t6t hon ddi véi kich thudce tir vung 16n (>500 tir).

5.3.Bai toan phan loai tin tirc dién tir tiéng Viét
5.3.1. Quy wéc
Véi mdi vin ban d , sau khi st dung GA dé loai bo dau cau va stopword, ta thu
duoc d duge tach thanh nhiéu ngt g dudi dang sau d={g; g, ...; g} , vOi g; 1a tap
hop gém n cach tich cua mot ngr, g; = {#i1,t2, ., 1in) trong do #; 1a mot cach tach

ngit., t; = {w,ws, ... Wyl

Vi du:
d Wi ted ding, sai cha ede chu this Clc tidn v difog qui gdn ohaw
M
f ™\
E B Wi tr diing £ s el e cau thii B Ciie tign vé ding guil gin nhau
A N
—N A r A
¢ ] | Vi tri | ditng | Ea | s | el | céc | oo i | Ex | Ciic | tidn vé | ditng |qu.'i | gin ||1h:|L| |
ti l Wi |'J'ri difng | t2 | sai | Clia cic ‘ cilu thi | tn Il'.'.'.']u: ltién Vi | ditng | qud | ginnhay |
tay | s I i l ciic ciiu thi J Eas I{.‘.‘]u: [tién vé | difng qua giin nhau |

Hinh 5. 1. Minh hoa quy wéc cho van ban

Vi¢c phan loai s€ gdn mdét chu dé ¢, € C={c;c5, ...,Cqf cho vin ban, mdi chu dé
lai bao gom nhiéu tir khéa (keyword) K=k, ....k,}. CAy phan cap chii dé va tir khoa

thé hién nhu sau :

Xa hoi

(Giao duc | Léi sfﬁng Du Lich

Hinh 5. 2.Minh hoa chi dé “Xa hdi”
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Trong phan nay ching em sé trinh bay cic phuong phép tinh toan duoc st dung
trong phan loai bao gébm: cong thirc duoc dung trong IGATEC [H.Nguyen et al,
2005]va cong thirc Naive Bayes [Mitchell, 2005].

5.3.2. Cong thirc phan loai van ban trong IGATEC [H. Nguyen et al, 2005]
Cong thtrc phan loai van ban trong IGATEC [H.Nguyen et al, 2005] do chinh

tac gia dé nghi theo céch st dung d¢ phu thudc cia van ban vao chu dé. Do phu
thudc nay duoc tinh dya vao xac suit ddng xuat hién ctia cac tir trong vin ban véi
mot tir khoa nhét dinh. Chi tiét cach tinh nay nhu sau :

Cho trudc mot tr khoa &k, @6 phu thudc cua tir w vao k dugc tinh nhu sau:

pk&w)

p(k|w) =
p(w)
Trong do

> p(w) 1a x4c suat xudt hién ciia tir w trén Google dugc tinh theo cong thirc
count(w) , .~ , - N
w)=———= (da trinh bay 6 muc 4.5:1.2
pwy=—r-—( y 6 mt )
> p(k & w) 1a xac suat xuat hién dong thoi cta chii dé & va tir w; trén Google

vois plk &w)= % (d4 trinh bay & muc 4.5.1.2.)

Tiép theo, d6 lién.quan (relative) ciia mot cach tach ngit ¢ véi tir khoa k bang

tong x4c sudt.cla tat ¢a cac tir w xuat hién dong thoi véi tir khoa k nhu sau:
p
rel(t,k) =2 p(k|w)
i=1
Do hd tro (support) ctia cach tach ngit ¢ trén vao chi dé e=¢k ks, ..., k) 14 :
1 N
SP(t,c) == _rel(t,k,)
S =1

Theo cong thirc trén, tic gia cho ring vin ban c6 d6 hd tro vao mdot chu dé cang
cao thi kha nang van ban do thudc vé chu dé€ nay cang 16n. Dya vao cac cong thuec,
dd phu thudc cia cau dugc xéac dinh theo cong thirc:

n

SP(d,c) = iSP(g[,c) = i% SP(t;,c)

i=1 i=1 Jj=1
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Theo cac cong thire trén, vin ban d s& thudc vé chu dé c6 SP(d,c) 16n nhat.

5.3.3. C6ng thirc Naive Bayes trong bai toan phéan loai tin tirc dién tw
tieng Viét sir dung thong ké tir Google

O muc 5.2, chung em di trinh bay cac cong thirc Naive Bayes co ban ding
thong tin xac suit hoc duogc tir tap dit liéu huan luyén. Tuy nhién, hudng tiép can
ctia chung em khong str dung tap ngit liéu ma str dung thong tin thong ké tir Google

nén cac cong thuc trén duge chiing em cai tién cho phu hop.

5.3.3.1. Uéc luwgng P(X|Y)
Véi cong thuc (2.11) dugc trinh bay & muyc 5.2. nhu sau:
#D{X =W, /\Y=ci}
#D{Y =c,}

P(X=w,|Y=c)=

néu st dung cho tap ngir liéu co san, cong thirc ¢6 v nghia 1a xéc suét chu deé ¢
chtra van van ban c6 w; béng s6 van ban co chira w; thudc c¢; trén téng sb van ban
thudc chu dé ¢;. Tuy nhién, trong hudng tiép can dua trén Google, ching ta khong
thé xac dinh duoc sb lugng van ban thuc su.thude chu dé ¢, . Do do, ching em dé
xuat cach tinh xac suit khac pht hopwvéi hudng tiép can dya trén thong ké Google:
#D{X =w,AY=c}  p(w &c)+]
#D{Yzcl.} _ka(wj&ck)+|Y|

P(X =w,|Y=c)= (4.1)

Trong do:

> p(w; & ¢;) 1 xéc suat xuat hién dong thoi w; va ¢, .

>k sb tha tueta cac chu dé, ke{l,...|Y |}

Cong thirc trén cho két qua dua trén xac suat xuat hién dong thoi w; va ¢; trén

tong soO 1an xuat hién so6 1an xuat hién w; trong tat ca cac chu de.

5.3.3.2. Udc lwgng P(Y)
Vi cong thuc (2.12) duoc trinh bay & muc 5.2 1a:
#D{Y = cl.}

=)= (42)
T
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O cong thirc nay, ta gia st cac trang web chira tir khoa ¢; déu thudc chu dé c;.
Luc do, P(Y=c; bang xac suat xuat hién ¢; trén tong s trang web chira tat ca cac

chu de:

#D{Yzci} p(c)
P(Y=c)= = L
=" 7Y sy

Trong d6
> p(c;) : tan sb xudt hién cua chii dé ¢; trén Google
> j:1a chi sb cia cac chii dé can phan loai
5.3.3.3. Ubc lugng P(Y|X)
Khi dé cong thirc Naive Bayes cho phan loai van ban (2.9) sé€ c6 dang :

p(ci)Hk p(w, &¢,)
2., pe)l ], plw, &)

Vi tan s6 xuét hién p(w) (muc 4.5.1) ~cta tir.trén Google rat nho nén viéc tinh

PY =c |w,w,,..,w,)=

(4.3)

xac sudt P(Y =c,|w,,w,,..,w,) theo cong thic (4.3) c6 thé dan dén viéc tran s do
nhan cac sb thuc gan voi 0. Ching em khic phuc van dé nay bang cach chuyén
cong thure (4.3) sang su dung log :
o log(p@e)]T, pow &e))
X log(p(e [T, pOw, &)

log(p(c))+Y log(p(w, &c,))
2, (log(p(e))+ X, log(p(w, &¢))))

Vian ban d s€ duoc phan loai vao chu dé c¢;co gia tri P'(Y =c¢, | w,, w,,...,w,) cao

P'(Y =c,|w,Wy,.c.o W)

n

nhét.
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5.4.Két luan
Céc phuong phap phan loai van ban dua trén cong thirc ctia IGATEC va phuong

phap Naive déu twong ddi don gian, khong bi han ché vé tip huan luyén nhu khi sir
dung céc phuong phap khac. Ngoai ra, cac phuong phap trén cling khong gap
truong hop sai lac do c6 sy thay doi trong tap huan luyén bai tinh linh hoat d6i véi
su thay d6i nho dung thong tin thong ké tir Google.

Céc két qua trén thu nhan duoc thong qua viée chay hé thng thir nghiém phan

loai ViKass s& dugc mé ta chi tiét trong chuong tiép theo.
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Chwong 6
HE THONG THU

NGHIEM PHAN LOAI VAN
BAN

Gidi thiéu hé thong thir nghiém Vikass

Thir nghiém céc cach trich xuat thong tin

Dit li€u thtr nghiém

Thir nghiém cac cong thire tinh d6 twong hd MI

Thir'nghi€ém phan loai tin tac dién ti
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Chwong 6.  HE THONG THU NGHIEM PHAN LOAI
VAN BAN
6.1. Gi®i thiéu hé théng thtr nghiém Vikass
6.1.1. Chirc ning hé théng Vikass

Hé thdng thir nghiém phan loai van ban Vikass duoc xdy dung nham muc dich
kiém nghiém phwong phap tach tir IGATEC va cac phuong phap phan loai dé cap &
chuong truéc nham tim ra duge cac tham sé t6i uu trudce khi tich hgp vao toa soan
béo dién tir. Cac tham sd ndy bao gdm cac tham sb chay thudt toan di truyén nhu s6
luong c4 thé ban dau, sé thé hé toi wu, ti 18 lai ghép, i 1& dot bién; cach tinh MI
hiéu qua va phuong phap phan loai nao cho két quatot hon. Ngoai tich hop mé-dun
trich tan sb xuat hién tir Google, hé théng con cung ¢dp cac tinh ning khac nhu trich
tin tirc, chinh stra tir khéa. Chirc niang ctia hé thong s& duge mo ta chi tiét trong cac
phan tiép theo.

6.1.2. T6 chirc va xtv ly dir liéu
6.1.2.1. Gidithiéu chung

Hudng ti€p can cua luan van dua trén thong ké tor Google, di€u do c6 nghia la
mdi 1an can ldy tan s6xudthién cua mot tir méi, hé thong phai thyc hién ldy théng
tin tir Internet. Didunay 1am tiéu tén rat nhiéu thoi gian cho doi, do vay mdi khi lay
duoc thong tin tor Google, ching em luu lai vao mot file dir liéu dém dé co thé st
dung lai mdi khi can dén.

V&i muc dich lam ting toc d6 xir Iy cta chuong trinh thir nghiém, viéc quan 1y
dir liéu hoan toan dugc thuc hién trén file van ban thong thudng trén kiéu phong
phé bién cua tiéng Viét 1a phong Unicode UTFS.

Hé théng thir nghiém can hai loai thong tin nhu sau:

> D6i voi thir nghiém tach tir tiéng Viét, hé théng can théng tin vé& xac suit

xuat hién ciia cac tir trén Google.

> D6i voi viée thir nghiém phan loai vin ban, hé thng can thong tin vé xéc

suat xuat hi¢n dong thoi cua tur va tir khod tuong tng véi chu dé.

76



6.1.2.2. Té chirc dit lidu
Tt nhitng yéu cau trén, hé thong dit liéu duoc thiét ké thanh ba file co ndi dung

nhu sau:
File CACHE File KEYWORD File RELEVANT
Tir ‘ Twr
Xac suat ;ﬁ? E%h” de Danh sach xac suat clia tir
Loai tir v&i tieng chi dé

Hinh 6. 1. T6 chikc file dir liéu

» File CACHE: 1a dang file van ban thong thuong, chira thong tin:
v Tu: tir da tim tir Google
v\ Xac suét: xac suét cua tir d6 trén Google
v" Loai tir: mang mot trong cac gia tri W(la tir), NW (khong 1a tir), WC (
c6 thé 1a tir), NWC (khong thé1a tir), UD (chua phan loai).
> File KEYWORD: File dugc viét dudi dang xml bao gdm thong tin vé tén chi
dé cac cap:
v' Tén chu dé: tén cua chi dé.cac cap (cap 1 va cap 2)
v Chi s6: chi'sd ctia mdi chii dé cho biét vi tri cua chi dé trong danh
sach x4c suat cta tir véi ting chil dé trong file Relevant.
v' Chon dang xml dé luu tén chu dé vi tinh chat 16ng nhau ¢ timg cép
ctia chiidé rat thich hop véi cau trac dang cay cia tai liéu xml.
v Vi du, ta c6 cac chu dé cép 1 12 “thé thao” va cac chu dé cép 2 cua nd

99 ¢

1a “Béng d4”, “Quan vot” nhu hinh v& dudi day”

Hinh 6. 2. Chi dé Thé thao

Luc do, ndi dung file chu dé s€ c6 ndi dung nhu sau:
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<?xml version="1.0" encoding="utf-8" ?>
<keyword>
<topic name="thé& thao" value="1">
<topic name="bdéng da" value="2" />
<topic name="quan vot" value="3" />
</topic>

</keyword>

» File RELEVANT: chura thong tin:
v Tu: tur da tim
v' Danh sach xac sut cua tir v6i timg chi dé: xac sudt xuat hién dong
thoi cla tir Gmg voi ting chu dé‘theo chi.sd dugc luu trong file
KEYWORD.

Sau khi thuc hién thir nghiém, dungJuong file CACHE da 1én dén gan 10M va
file RELEVANT xap xi 50M. Véi khéi luong dir liéu 16n nhu véy, viéc st dung
mot h¢ quan tri co s¢ dit li¢u lakhong can thiét boi vi viée xur 1y thong tin trong hé
thng 1a don gian va yéu cau tién quyét ctia chuong trinh 1a tbc d6 xir 1y cao. Nhur
vay, chon lya luu trir thong tin dudi dang van ban binh thuong l1a phu hop véi yéu

cau hé thong.

6.1.2.3. Xir Iy di ligu
Khi bat dauhoat dong, hé thong tir dong thuc hién doc cac file dir liéu, phén tich

chudi trong file dé liy thong tin va dua vao bd nhd dudi dang “bang bam”
(hashtable). Hé thong thir nghiém duoc phét trién nén ngén ngir C#, 1a mot ngon
ngir kha manh hd trg nhiéu cau trac luu trir thong tin trong d6 c¢6 hd trg bang bam.
Nho vay ma viéc to chirc dir liéu tré nén don gian hon rat nhiéu. Ngoai ra, cach xir
1y nhu vy s& 1am ting toc d6 tim kiém thong tin cta tir nhd cac wu diém td chirc dir

liéu cua bang bam.
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6.1.3. Mét s6 man hinh cuia hé théng Vikass

«+ MainForm - [AutoGA] E|@®

: 0 Ele Tool Google Window Help -2 X
‘&L‘j Segment @ Classify (f Google Extracior !
Segment Input] . Segment [Multi] | 4 b Topic 2
Topic lizt

Use input to select files need to be segmented, results are saved in oulput diecton.
Please check classify if you want to classify these files automatically |

c:hl.‘.lng. khodn ~
° quic &
Irput Dutput & nhac
Input Dir - 20 files [ZJ @ Oulput Dir: 2 files ’ ?.2:?:;?

béng 84

udn vit
Em_
'~ -
BongDa 100 st > BorgDa 100t

BongDa 1000, txt
BongDa 1007 kst '3 e’ ﬁ
BongDa 1002 tst

G:_\_B ancaotData

° ..A ..v

AmMhac Okt Chooszen topics
AmMhac 1.kt
AmMhac 10t i hbi
AmNhac 1001 b i
AmMhac 1000kt thi thao
QuocTe Okt khoa hoc
OuocTe 1.kt :
QuocTe 10t
QuocTe 100t
QuocTe 107 4t bt
[ Load files J lSave cache] | Run i | Stop ' Wiew classify ® @
@ Settin... @ Segme... Eﬂ Top..
i Log ki
Generating BongDa O.out ... P

Save file \BongD a 0.out successhullyl

Classified
Gerersting BorngDa 1.out ...

Save file \BongD a 1.out successfullyl

Hinh 6.:3. Man hinh tach tir va phan loai

STT |Mota

1 Chon thuw:muc chtra cac tip tin can tach tir va phan loai

2 Chon thu muc luu két qua

3 Liét ké tén cac tap tin dugc chon tach tir va phan loai

4 Di chuyén cdc tap tin qua lai dé chon cac tap tin thyc hién tach tir

5 Liét ké tén tat ca cic tap tin co trong thu myc (1)

6 Thuc hién tach tir va phan loai

7 Dung tach thyc thi

8 Xem tap tin két qua phan loai

9 Tab tlly chon cic thong s6 chay GA

10 Tab tiy chon cac thong sd nhu loai MI st dung, c¢6 st dung stopword hay
khong ?

11 Tab chon cac tir khéa sé€ st dung cho viéc phan loai

Bang 6. 1. Mo ta mdt sé control ciia man hinh tach tir
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Man hinh médun trich xuét tir Google:

«: MainForm - [Google extractor] E|@®

i . Ele Tool Google Window Help -8 X
@ Segment @ Classty L‘: Gooe Fiacin !
Google extractor will help you search, update word frequency and also the relevant belween words and specific keyword.
Click: start to begin extract
T Search Dphion
Dictionary
(%) 0 Frequency ] From iet Mam
Cache D\UniversitLuarvan'\Project\ikass12_7\bin\Releass\cache. dat D O Re-search ward fram dictionary
N i @ () Search Relevant
Keyword
Download method
Relevant
) HitpRequest
Keyword from | ¢ I To i ) webClient
Thread number (15 @) Wininet
0 |
: -
Updated word Searched words @
Hinh 6. 4. Man hinh trich xuat tir Google
STT |Mota
1 Chon thu mye chtra cac tap tin nhu tap tin dém, tip tin chtra do li€én quan
cua tir va tur khoa,. ..
2 Céc tuy chon nhu chi tim ki€m céac tir c6 tan s6 0, chi tim cac trang .vn, tim
kiém d0 lién quan cua tir va tir khoa...
3 Cac phuong phap tai vé st dung
4 Thanh bi€u thi tién trinh tim kiém va trich tir
5 Thuc hién tim kiém va trich xuat
6 Luu lai tap tin dém va tap tin chira do 1i€n quan
7 Dung vi¢e tim kiém
8 Danh sach cac tir da duoc tim ki€ém

Bang 6.2. Mo ta mot so control ciia man hinh trich tir Google
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Man hinh phéan loai tin tirc dién tir hd trg toa soan bao dién tu

«+ MainForm - [Auto news classify] E|@®

¢ 4 FEle Tool Google Window Help -8 X

E@Sewt @Cleseify Lf Google Extractor !

%JI

This tool wil help you automatically classify news by connecting to SOL server, gelting
news, classifying and then updating back

“You should check the parameter below

501 server connect sting Server=llocal]Database=_DotNetMuke id=test pd=] @

| Gfev&s ' Classify Update Mews fo All
ldNews  News Categomy IdCategory

Hinh 6. 5. Man hinh phan loai tin tirc dién tir

STT |Mota

1 Thiét lap cac tham sb két ndi dén SQL server

2 Léy ¢éc tin tirc duge toa soan bao dién tir tai vé

3 Thyc hién phan loai

4 Cap nhat cac tin tirc da dugc phan loai vao SQL server

5 Thuyec hién tat ca cac bude (2),(3),(4)

6 Hién thi cac thong tin nhu : nd1 dung tin, tén ctuia chu dé duoc phan loai,...

Bing 6.3. Bang md ta mot s6 control ciia man hinh phan loai tin tirc dién tir
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6.2. Thir nghiém cac cach trich xuat théng tin
Viéc trich xuét thong tin vé tan s6 xuét hién cua tir, d6 lién quan gitra tir va chu

dé duoc thuc hién thong qua module Google Extractor. Nham muc dich ting tdc
trich théng tin tir Google, chiing em d3 thir nghiém trich théng tin bang nhiéu cach
khac nhau va thyc hién két ndi dén Google sir dung nhiéu ludng (>=15). Bén canh
d6, dé tranh viéc phai thuc hién tim kiém nhiéu 1an, cac tap tin dém duoc st dung

v6i muyc dich luwu lai hay cap nhat két qua cac 1an tim kiém trude.

6.2.1. Cac phwong phap thwr nghiém
Chiing em str dung 3 cach khac nhau dé 13y két qua tim kiém bao gdm sir dung

dich vu web do Google cung cp, tai trang két qua vé méy cuc bo sau d6 sir dung

XPath hay tim kiém chudi.

6.2.1.1. Google web service
Dich vu web la mot ing dung cung cép giao dién lap trinh, hd tro sy truyén

thong tir img dung ndy dén tmg dung khac qua‘mang ding XML. Dich vu web cia
Google tai dia chi http://api.google.com/GoogleSearch.wsdl 1a mot phuong phap

tién lgi dé khai thac cong cu tim kiém nay. Tuy nhién, ta phai dang ki tai khoan
trude khi stir dung. V&i mdi tai khoan Google gii han sb lugng truy van 1a 1000

truy van/ngay. Cac tham sd can biét khi str dung dich vu :

Tham so6 tim kiém

q Cautruy van

n S6 két qua tra vé trén ting trang

Ir Gi6i han pham vi ngon ngir tim kiém
ie Bang mi cdu truy vén st dung

oe Béang ma cua két qua tra vé

Bang 6. 4. Tham 5O sir dung dich vu Google

Mot sb cau truy van dic biét trén Google
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Truy van dic biét Cau truy van

Loai bé mot tur bass —music “_” dé loai bo 1 tir ra khoi két

qua tim kiém

T khoéa OR vacation london OR OR
paris
G161 han site Admission site: chi tim kiém trong site
site:www.stanford.edu )
duoc chi dinh
Gidi han ngay Star Wars daterange: chi tra vé céc file co
daterange:2452122- . N 4tA ea
J nhan thoi gian thoa diéu kién
2452234
Loc file Google filetype:doc OR | filetype: chi tim kiém céc file

filetype:pdf Sz WA R
¢6 kiéu mo rong duoc liét ké

Loai trir file Google doc -filetype:. | filetype: nguoc lai véi
-fFiletype:pdf
ype-p filetype:
Tim theo tiéu dé intitle:Google search . | jptitle: chi tim kiém tiéu dé web

Bang 6. 5. Mot so cAu truy van diic biét ciia Google

Trong qué trinh thtr nghiém su dung dich vu web ciia Google, ching em nhan
thdy thoi gian dap ung khéng dwoc nhanh (khoang >5s cho mét truy van-sir dung
mang Internet ctia trwdng) hon nita con ton tai nhiéu 16i. Ly do c6 thé ké dén nhu
phién ban dich vu dang trong qua trinh thtr nghiém (ban ), han ché do dung luong
mang, chi phi chimg thuc. Gigi han 1000truy van/ngay ciing anh huong dén chuong
trinh khi phai thue hién trich xuat trén luong 16n cac tir. Dé khic phuc van dé nay,

chung em sir dung bién phép tai trang két qua vé.

6.2.1.2. Xpath va tim kiém chuéi
Trang két qua tra vé sé duoc chuyén sang dinh dang xHTML duing cho viéc trich

xuat ding Xpath (http:/www.w3.org/TR/XPath20) hay thuc hién tim kiém trén

chudi. Ca hai phuong phap nay déu cho hiéu suat tt (khoang 1-3s/truy van).
Xpath 1a dinh dang dugc W3C dé nghi duoc st dung rong rai trong viéc truy van
tap tin XML. St dung Xpath c6 thuan 1gi hon tim kiém chudi & chd co thé sir dung

trich xuat trén nhi€u ngdn ngir tra vé tor Google va néu cau trac cua trang web thay
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dbi thi ta van ldy dugc thong tin tra vé ctia Google. Trong khi d6 viéc tim kiém
chudi s& phu thudc vao cic cau dic biét (nhu “cac két qua ... ). Do do, néu cac
trang tra vé cua Google trinh bay khac di, cach tim kiém chudi s& khong cho két qua
mong mudén. Tuy nhién, st dung cach tim kiém chudi s& cho két qua nhanh hon
ding Xpath vi hé thong khong phai ton mot thoi gian phan tich dit liéu thanh dang
tai liu XML.

6.2.2. Nhan xét

Hién tai, diéu ching ta quan tdm hang dau 1a toc do trich thong tin tor Google.
Mit khac, trang web Google c6 cau trac kha on dinh, hau nhu khong thay doi. Vi
vay khi thyc hién thtr nghiém, ching em st dung cach thuc tim kiém chudi dé dat
t6i do cao nhat. Tuy nhién, chiing em van xay dung.cac lya chon rut trich dé tao tinh

linh hoat trong thir nghiém.

6.3.Dir liéu thir nghiém

6.3.1. Nguon dir liéu
Dit liéu tht nghiém duoc ldy tr trang tin tic VnExpress.net

(www.vnexpress.net) tai thoi diém thang 6/2005. Day 1a mot trong nhiing trang tin

tirc dién tor dau tién tai Viét Nam ra doi vao ngdy 26/2/2001, dén nay da hon bén
niam hoat dong véi lugng doc gia dong dao trong ca nude va qubc té. Ngoai cac
trang muc do phdngvién eua to bao viét, VnExpress.net con mo rong dén nhén céac
bai viét do doc gia giri vé tir khap noi dé 1am phong phu thém cho ndi dung cia to

bao va cap nhat tin tuc thuong xuyén nhanh chéng.

6.3.2. S6 lwong dir liéu thir nghiém
Tu cac muc cua VnExpress.net, dau tién ching em chon loc ra mot s6 muc

chinh dé lay dir liéu thir nghiém.
Vi chiing em quy dinh tir khoa cho cha dé chinh 14 tén chii dé d6 nén trong qua

trinh thir nghiém, ching em phat hi¢n ra mot ) truong hop nhép nhﬁng.
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Dau tién, tir khoa Thé gidi, Xa hoi cd ¥ nghia bao quat co thé vé Kinh té thé
gidi, chinh tri thé gidi, vin hoa x4 hoi..., nén kha ning cac tin tirc dugc phan loai
vao chii dé nay 1 rt cao do tan sd xuét hién ctia cha dé nay véi cac tir pho bién 16n.

Thi hai, mot s6 muc c6 tén khong dong nhit giira cac td bao dién tir nhu trang
VnExpress.net dung Vi tinh trong khi d6 TuoiTre.com.vn lai dung Nhip song sd,
Vnn.vn ding Cong nghé thong tin va Vién thong.... Viéc nay 1am giam két qua khi
str dung tir khoa khoa Vi tinh cho chu dé nay vi tir khoa nay khong bao quat dugc
cho céc trang str dung tén chii dé khac mic du cung trinh bay mot ndi dung.

Do véy, ching em chi sir dung mot s6 muc c6 tir khéa rd.rang. Boi voi mdi tin
tirc, chung em chi tach lay phan tiéu d¢, phan tém luge va phan chi thich anh. Day
1a cac phan c6 ¥ nghia phan loai cao do duoc ngudiviét bai tom luoc va chon loc.
Ung mdi chu @&, chung em 13y ngau nhién 100 tin. Con cach giai quyét phan nhap
nhing trinh bay & trén sé 13 hudng mé rong cta'luan van. Tong dit liéu thir nghiém

1a 1500 tap tin bao gdm 15 chu dé cip 2,/mbi chu dé 100 tap tin.
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Gido dyc

Xa héi

Khoa hoc

Bong da

Thé thao

L—— Quan vit

Bat dong san

Kinh doanh Chiing khban

Quiic t&

Am nhac

Van hoa Thdi trang

Bién anh

Lam dep

Sic khoe

Giwi tinh

Hinh 6. 6. CAy chu dé

6.3.3. Nhan xét
Maic du dir liéu dung thir nghiém kha nhé do han ché vé mat thoi gian, nhung

céch thirc chon dit liéu va chu dé thu nghiém phan loai ctia ching em da m& rong
rat nhiéu so voi 35 van ban thir nghiém cia [H. Nguyen et al, 2005] trén 5 cha dé

Chinh tri, Gido duc, Kinh doanh, Strc khoe, Thé thao.
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6.4.Thir nghiém cac céng thirc tinh dé twong hoé Mi
6.4.1. Cac phwong phap thr nghiém

Nham xdc dinh hi€u qua cia cac cach tinh MI trong vi¢c tach tur tieng Viét,
ching em thyc hi¢n thir nghiém 3 cong thirc MI da dugc trinh bay ¢ muyc 4.5: mdt
cong thuc tinh MI cia [H.Nguyen et al, 2005] (goi 1a MI1) , mot cua [Ong & Chen,
1999] (goi 1a MI2), mét do chung em dé nghi (goi 1a MI3) . Ung véi mdi cong thire
tinh MI trén, ching em thu nghiém thém viéc tich stopword va khong tach
stopword trudc khi tach tir. Muyc dich cta viéc tach stopword trude khi tach tir nham
tao ra nhiéu ngit nho hon khi da bo cac tir khong ¢ ¥ nghia, dé lam tang téc do tach
tir ctia hé thong.

Nhu vay, tong cong c6 6 thir nghiém tach tir nhur sau:
MI1 tach stop word (MI1_NonSW)
MI1 khong tach stop word (MI1_SW)
MI2 tach stop word (MI2_ NonSW)
MI2 khong tach stop word (MI2_NonSW)
MI3 tach stop word (MI3  NonSW)
MI3 khong tach stop word (MI3_ NonSW)

YV V V ¥V V V

Chung em thir nghiém cac cong thirc trén 1500 ndi dung tom tat cac tin tirc clia

VnExpress.net

6.4.2.'Két qua
D6 chinh xé4c cua cac cong thire tinh d§ twong hd nhu sau:

Cach tinh MI Khéng tach stop word Cé tach stopword
MI 1 [H. Nguyen et al, 2005] 74% 72%
MI 2 [Ong & Chen, 1999] 60% 55%
MI 3 (ching em dé nghi) 72% 69%

Bang 6. 6. Két qua thwe nghiém cac cong thirc tinh d6 twong hd MI
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80%
70%
60% 1 —
50%
40%
30%
20%
10% 1 I —

0%

& Non SW
SwW

Do chinh xac

Mi1 Mi2 MI3
Loai MI

Hinh 6. 7. Biéu d6 so sanh két qua cac cong thire tinh dd twong hé MI

6.4.3. Nhan xét
Trong 6 cach thir nghiém, cach tach tir dungcong thirc MI1. c6 d¢ chinh xé4c cao

nht.

Thoi gian chay tach tir lac dau khé 1au (trung binh khoang 10 phat cho mot mau
tom tat dai khoang 100 tiéng) da phan 1a do thoi gian liy thong tin tir Google.
Nhung khi thong tin vé tan sb xuét hién cta cac tir d3 duoc luu lai twong dbi 16n (46
16n file cache khoang 10M); thi toc do tach tir giam xubng déng ké (trung binh
<lgidy dbi véi cac van ban khong can 14y thong tin tir Internet)

Céch tiép canrcua cong thire MI1 14 uu tién dya trén tir ghép co hai tiéng, ma
theo thong ké dwa trén tir dién ctia chung em, sb tir 2 tiéng chiém da sé trong tur
vung tiéng Viét. Cach tinh nay cho két qua kha tdt vi vira thoa man dugc tinh chit
tu nhién dya trén vu thé ap dao cia tir 2 tiéng, vira dugc chimg minh bang thuc
nghiém.

Trong cac trudng hop thir nghiém co tach stopword, thoi gian tach tir giam di rat
nhiéu (trung binh 5 phit cho vin ban méi). Tuy nhién, trong qué trinh thir nghiém,

chung em nhan thiy viéc tach stopword c6 thé 1am sai lac ¥ nghia ctia vin ban ban
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dau do danh sach stopword dua vao khong hoan chinh. Vi vay két qua tach tir co

tach stopword khong cao nhu cach tach thuan tuy.

6.5.Thir nghiém phan loai tin tlec dién tor
6.5.1. Thwée do két qua phan loai van ban
D¢ danh gid hiéu qua phan loai van ban, thong thuong nguoi ta dung cac chi so6
vé do thu vé-recall va do chinh xac-precision [Yang, 2000]. Cho mdt phuong phap
phan loai van ban, dau vao 12 mot van ban, va két qua tra vé 1a mot danh sach céc
chu dé duge gan cho van ban do, chi s6 d0 thu vé, dd chinh xéac c6 thé dugc tinh

nhu sau:

S0 van ban thi nghigm

Hinh 6. 8. Cac thong s6 dung tinh @ thu vé, d9 chinh xac

Hinh trénmd ta ¢ac thong sb sau:

> (A)la tat ca van ban thuc hién phan loai van ban cho chu déT

> (B) 1a sb vin ban duoc phan loai ldy vé cho chi dé T

» (O)la s6 van ban thuc sy thudce vé chu dé T

> (D) la s6 van ban lay vé chinh xac.

Céc tham s trén duoc dung trong cong thuc tinh d thu vé-recall, do chinh xé4c-
precision duoi day:

S$6 van ban lay vé dang (D)

recall = -
S6 van ban ding (C)
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S& viin ban 1ay vé ding (D)

precision =
So van ban 13y vé (B)

Viéc gan nhin cha dé cua cac phuong phap phan loai vin ban ¢ thé duoc danh

gia bang cach dung bang trudng hop hai chiéu tng véi timg loai chu dé:

Chu dé dang xét PUNG Chu dé dang xét SAI

v&i chu dé van ban v&i cha dé van ban
Phan loai DUNG a b
v@i chl dé van ban
Phan loai SAl . d
v&i cha dé van ban

Bang 6. 7. Bon truong hop ciia phanloai vian ban

Nhu vay, voi mdi két qua phan loai cho mot van ban, ta s€ c6 dugc mot trong 4
truong hop a,b,c hodc d. Tt do, ta tinh dugc cée chi s6 sau:

a

» recall = néu a + ¢ >0, nguoc lai 1a khong xac dinh.

at+c

» precision = néu a +b.>0, nguoc lai 1a khong xac dinh.

a+b
> Tuy nhién, cach tinh'véi @6 thu vé, do chinh xac riéng ré s€ cho két qua
khong can d6i. Vi du néu s6 vin ban ldy vé ding (D) gan bang voi sé vin
ban ding thue sy (C) thi chi sb do thu vé s& cao, tuy nhién néu sb vian ban lay
vé (B) kha nhiéu so v6i (D) s& cho chi s6 do chinh xac nho. Do vay, thong
thudng ngudi.-ta thém mot chi sé F1 [Yang , 1997] dé phan anh sy can d6i

gitra 2 d§ do trén:

Fl= I I
+

recall  precision

Ngoai ra, dé tinh toan hiéu qua thuc thi trén toan bo chu dé, théng thudng ngudi
ta con st dung hai phuong phap macro-averaging va micro-averaging.
Macro-averaging tinh trung binh cac chi sb recall, precision, fallout, Acc,Err

cua tat ca cac chu deé.
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Micro-averaging tinh toan cac chi sé dua trén tong gi tri a, b, ¢, d cua timg chu
dé dya theo cac cong thirc ap dung tinh cho mét chu dé.

Su khac nhau chi yéu giita hai cach tinh macro-averaging va micro-averaging
13 : micro-averaging tinh toan dya trén trong sb ciia mdi van ban, nén cho két qua
trung binh trén moi van ban (per-document average); trong khi d6, macro-
averaging tinh toan trong s trén mdi chu dé, do do, két qua cho sé dai dién cho gia

trj trung binh trén mdi chu dé (per-category average).

6.5.2. Cac phwong phap thwr nghiém
O phan phan loai van ban, chiing em thir nghiém 2 cong thirc di duoc trinh bay

& 5.3. 14 cong thirc phan loai duoc st dung trong [H. Nguyen et al, 2005] (goi tit 1a
cong thie IClass) va cong thirc tinh Naive Bayes.duoc cai tién cho phu hop véi
huéng tiép cin dua trén Google (goi tit 1a NBClass):

Ung v6i cong thiic phan loai, ching em thir nghiém véi 2 cong thic tinh MI:
mot cta [H. Nguyen et al, 2005] (goi tat 1a MI1) va'mét cong thirc MI do chung em
dé xuat (goi tit 1a MI3) cho hai truong hopitach va khong tach stopword.O phan nay
chung em khong thtr nghiém véi MI2 cua [Ong & Chen, 1999] vi két qua tach tir
ctia cong thirc nay thip hon'eac cong thirc khac kha nhiéu s& cho két qua khong tot.

Nhu vay tong cong chiing em thuc hién 8 lan thir nghiém phan loai nhu sau:
Cong thuc IClass + MIT + tach stop word
Cong thure IClass + MI1 + khong tach stop word
Cong thue IClass + MI3 + tach stop word
Cong thtic IClass + MI3 + khong tach stop word
Cong thire NBClass + MI1 + tach stop word
Cong thuc NBClass + MI1 + khong tach stop word
Cong thuc NBClass + MI3 + tach stop word

vV V V V V V V V

Cong thic NBClass + MI3 + khong tach stop word

6.5.3. Két qua
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Sau khi thyc hién phan loai van ban, ching em st dung cac d¢ do da duogc trinh
bay ¢ muc 6.5.1. dé tinh toan két qua chinh x4c cua cac thir nghiém phén loai. Két

qua tinh toan duoc trinh bay trong bang thong ké sau:

Phwong

. Tén chu dé R P F1
phap
Xa hoi 0.62625 0.654047 0.639847
IClass | Khoahoc 0.72 0.975434 0.828475
+MI1 | Theé thao 0.765 0.968245 0.854706
+tach | Kinh doanh 0.795 0.293358 0.428571
stopword
P Macro 0.763437 0.892427 0.822908
Micro 0.663 0.682801 0.672755
Xa hoi 0.764 0.636667 0.694545
IClass
Khoa hoc 0.7216 0.942131 0.81725
+MI1 2
) Thé thao 0.65625 0.975 0.784483
+khong
) Kinh doanh 0.816 0.348718 0.488623
tach
stopword Macro 0.814333 0.951923 0.877769
Micro 0.656 0.672131 0.663968
Xa hoi 0.630 0.660 0.645
IClass | Khoahoc 0.857 0.873 0.865
+MI3 | Thé thao 0.861 0.915 0.887
+tach | Kinh doanh 0.630 0.740 0.681
stopword | npacro 0.913 0.892 0.903
Micro 0.678 0.700 0.689
IClass | X3 hoi 0.772 0.784 0.778
+MI3
Khoa hoc 0.808 0.851 0.829
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+tkhong | Thé thao 0.882 0.825 0.853
tach .
Kinh doanh 0.637 0.523 0.575
stopword
Macro 0.858 0.830 0.844
Micro 0.553 0.566 0.559
Xa hoi 0.680 0.738 0.708
NBClass Khoa hoc 0.810 0.841 0.825
+MI1 | The thao 0.924 0.918 0.921
+tach | Kinh doanh 0.725 0.620 0.668
stopword | \pacro 0.785 0.779 0.782
Micro 0.648 0.633 0.640
Xa hoi 0.591 0.697 0.640
NBClass | ¢ a0 hoc 0.704 0.897 0.789
+MI 1 -
i Thé thao 0.886 0.918 0.902
+khong
) Kinh doanh 0.675 0.581 0.625
tach
stopword Macro 0.714 0.773 0.742
Micro 0.783 0.633 0.700
Xa hot 0.544 0.636 0.586
NBClass | Khoahoc 0.680 0.855 0.757
+MI3 | Theé thao 0.708 1.142 0.874
+tach | Kinh doanh 1.404 0.332 0.537
stopword | \14cr0 0.748 0.721 0.734
Micro 0.725 0.648 0.684
Xa hoi 0.611 0.590 0.600
NBClass
Khoa hoc 0.485 0.616 0.543
+MI 3 2
Thé thao 0.749 1.095 0.890
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+khdng | Kinh doanh 0.660 0.739 0.697
tach

Macro 0.626 0.760 0.687

stopword _
Micro 0.647 0.647 0.647

Bang 6. 8. Két qua phan loai viin ban cho tirng chii dé & cip 1

1
—— X3 hoi
—#—Khoa hoc
—aA — Thé thao
Kinh doanh
0.4 —3¥¢—Macro
—@®— Micro
0.3
0.2
0.1
O I I I I I I I
VRN
N @ $
AN N AN Q{b & N & @‘b
AN AN @{OA Q@Q @@* \\e‘@
P °

Hinh 6. 9. Biéu d6 F1 cho cip 1

Vi két qua ciia phan thir nghiém phén loai & cp hai rat dai, nén ching em chi
xin trinh bay biéu d6 két qua phan loai ma khong trinh bay chi tiét bang két qua cho
tirng chu dé.

Sau day 1a két qua phan loai cho cc chii dé cap 2.
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—e— Gido duc
—=— Du hoc
L6i sbéng
——DuLich
—— Khoa hoc
—e—Bobng da

—e— Quéan vort

—=— B4t dong san
Chirng khoan

— Qubc té

—— Am nhac

—e— Thoi trang
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0.6
0.5 -
04 —e—Dién anh
—s—Lam dep
0.3 Gidi tinh
macro
0.2 -—/./' —%— micro
0.1
0 I I I I I I I
NG I R e
RO O
. N 2
N N &N N
P °

Hinh 6. 10. Biéu d6 F1 cho cap 2

6.5.4. Nhan xét
Trong hai muc phan loai chil dé, ta nhan thay két qua phan loai & muc 1 cho do

chinh xac cao hon.mtrc 2. Ly do 1a vi sb luong chii dé ctia cAp 2 nhiéu hon cip 1 rat
nhiéu (15.s0 v6i 4 & ¢dp 1) va mot sd chi dé cua cip 2 chua thuc sy tot nhu Bt
dong san, Loi séng, Lam dep, Gidi tinh. Tur do, ta théy dugc viéc xay dyng danh
sach tir khoa cho mdi chii d& mot yéu cau can thiét dé nang hiéu suét phéan loai vin
ban.

Dua vao két qua thir nghiém ta nhén thiy ring trong viéc phan loai st dung
Bayes tot hon cong thirc phan loai cuia H. Nguyen et al (2005) trong nhiéu truong
hop. Trong céac thir nghiém cong thirc cuia H.Nguyen et al (2005), d hd tro cta két
qua vao chu dé& ddi co gid tri rat gan nhau, khi 4p dung cho cac chu dé hau nhu

khong c6 su khac biét. Trong khi d6, voi cong thic Naive Bayes, co mot sd chu dé
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ndi troi hon han cac chu dé khac va két qua thong ké ciing cho thiy Naive Bayes
cho két qua chinh xac hon.

Két qua cua thir nghiém cong thire trong [H.Nguyen et al, 2005] v&i d6 chinh
xéac chua cao 1dm béi vi ddy 13 cong thirc do chinh tac gia dé nghi chwa dua trén co
s& 1y thuyét viing chic. Trong khi d6, phuong phap Naive Bayes da xuat hién kha
lau, dugc chiimg minh trén 1y thuyét va thyc nghiém nén do tin cay rat cao. Viéc sir
dung huéng tiép can Naive Bayes cho phan loai van ban dwa trén Google c6 thé néi
1a budc cai tién dang khick 1 so v6i cach phan loai cil.

Dua vao biéu do, ta nhin thiy su két hop giita phuong phap phan loai Naive
Bayes va cong thtc tinh d6 twong hd (MI) cua [H. Nguyen et al, 2005] cho két qua
phan loai tot nhat. Trong do, ti 18 trung binh ctia phueng phap cho cac chi dé & cip
1 14 75%, va cho cac chii dé & cap 2 1a 67%. Két qua nay hop 1y vi thuc nghiém cho
thiy cong thirc MI1 cua H.Nguyen et al (2005) cho két qua tach tir chinh xac cao
nhit nén di gop phan 1am cho két qua phén loai tot hon.

Két qua phan loai van ban trung binh giira 8 cip 13 75%, 1a két qua chp nhan
duoc ddi voi phan loai vin bantiéng Viét. Két qua khong cao so voi két qua phan
loai bang tiéng Anh bdi vi nhu chiing ta da biét phan tach tir tiéng Viét gip rat nhiéu
phtrc tap.
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Chwong 7
LPNG DUNG PHAN LOAI

TIN TUC PIEN TU TV
PDONG

G161 thi€u toa soan bao dién tir
Tinh can thiét cta phan loai tin tire tu dong
Phan tich hién trang
Mo hinh DFD quan niém cap 2 hién hanh cho 6 xt Iy Nhan
bai va Tra bai
Phé phan hi¢n trang
Mo hinh. DFD quan niém cap 2 méi cho 6 xir Iy Nhan bai va
Tra bai
Trién khai DLL
Chuong trinh cai dit “Toa soan bao dién tu” da tich hop module
phén loai tin tlrc

Két qua
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Chwong 7. ’NG DUNG PHAN LOAI TIN TUC BIEN TU
TU PONG
Nham danh gia hi¢u qua thuc té cua viéc phan loai st dung IGATEC va Naive
Bayes, chung em d xdy dyng céng cu phan loai thanh mot module dong thoi tich
hop vao trong toa soan bao dién tur. Trong chuong nay, chiing em s€ gidi thi¢u so

luoc vé toa soan bao dién tir va mo ta cach thurc tich hgp module phan loai.

7.1.Gi&i thiéu toa soan bao dién tw
Phan mém toa soan bao dién tir (Luan van khoa 2000-Hoang Minh Ngoc va

Nguyén Duy Hiép) xay dung trén nén tang DotNetNuke tuan thu theo qui trinh cta
mot tda soan thue té di tir soan bai, duyét bai va ding bai. Moi bién tap vién s& phu
trach mot mang chu dé. Cong tac vién hay nguoi dung sau khi viét bai phai duoc
bién tap vién duyét. Néu ndi dung va hinh thire chdpnhén duogc thi bai duoc chuyén
1€n vi tri c6 chirc ndng dua bai 1én website chinh thirc. Nguoi quan tri s€ phan cong
chuyén muyc va cha dé cho cac bién tap vién. Néu di qua cic cip kiém duyét, bai
viét duoc phép dua 1én website Néu tai mot cap nao d6, ngudi quan ly thiy bai viét
can duoc chinh sira thi bai viét s& dirge tra vé dung cip c6 thim quyén.

Ngoai ra, tda soan bdo dién tir con hd tro viéc thu thap tin tic dién tir tur nhiéu
ngudn khac nhau. Tin tirc dugc tai vé sau d6 phai duoc cac bién tip vién xac dinh
chu dé va chuyén muc ma bai bao thudc vé dé tién hanh thu tuc dang bai. Vi¢c phan

loai tin tre ¢ giai doan thyuc hi¢n ludn van nay la hoan toan thu cong.

7.2.Tinh can thiét caia phan loai tin tirc tw dong
Viéc thuc hién phan loai tha cong trén sb luong 16n céc tin tirc duge tai vé c6 thé

ngdn rat nhidu thoi gian va cong strc. Nham lam ting tinh hiéu qua ciing nhu hd tro
t6i da cho cac bién tap vién tip trung vao cic cong viéc khac quan trong hon.
Module phan loai tin tirc tu dong da dugc xay dung. Nhi¢m vu cua module nay la
thue hién phan loai ty dong cac tin tirc tai vé nham dé xudt sip xép tin tirc nay vao

mot chuyén muc hop ly. Module dugc viét dudi dang mdt thu vién dll thuc hién cac
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cong viéc nhu sau: léy cac tin tac duoc tai vé, tién hanh phan loai va c@p nhat vao
co so dir lidu.
7.3. Phan tich hién trang
Muc dich cua luan vin chung em 1a tich hop phan xir Iy phan loai trang web tr
dong vao phan duyét bai viét va stra bai viét nén chiing em chi trinh bay mé hinh
DFD cho 6 xir Iy “Nhan bai va Tra bai”. Dé tim hiéu vé toan canh mé hinh DFD
cua toa soan bao dién tir, xin tham khao luan van “Toa soan bao dién ti” cua
Hoang Minh Ngoc Hai (0012545), Nguyén Duy Hiép (0012038))
7.3.1. Mé hinh DFD quan niém cap 2 hién hanh cho 6 xtr ly Nhan bai va
Tra bai

7.3.1.1. Mo hinh

néing viét
bai)

Béii viét mdi bbb
Tin tiid dién fr
Hhifng bai viet

Kiérr;'n tra Bai vigt i v
nhﬂnsa} - chuia dugc INTERNET
bai vié ddng
an xit Iy
Phign ban mdi
cla béi vist

(1.5)
Luu phién
bén méi
cla bai
viét

Bai vigt

Hinh 7. 1.M0 hinh DFD hi¢n hanh

7.3.1.2. Mo tda mo hinh
Thanh vién c¢6 chtrc ning viét bai nhan bai viét méi duoc giao, sau khi hoan

thanh thi luu xubng kho dit liéu nhiing bai viét chwa dang dé cho duyét. Sau khi bai

viét dugce duyét, thanh vién ki€ém tra xem bai viét ¢ can chinh stra khong, néu c6 thi
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thue hién chinh sira sau d6 luu phién ban méi cta bai viét chd duyét tiép. Ngoai ra,
cac bai bao duoc ldy tu dong tir Internet xudng ciing duoc luu trong kho dir liéu cac

bai viét chua dang dé cho duyét.

7.3.1.2.1. Mo ta kho dir liéu
Hé théng thong | Mo hinh quan niém xir Iy Trang :
tin: Hién tai []

Xay dung toa| Tuong lai[]

soan bao dién tur

Ung dung : M6 ti kho di# liéu :{ Ngay lap : 28/6/2004
Xay dung toa | NHUNG BAI VIET CHUA | Nguoilap:
soan bao dién tur PUQC PANG 1. Hoang Minh Ngoc Hai

To - 2. Nguyén Duy Hiép

Dong dir li€éu vao :

Bai viét da chinh stra

Bai viét moi

Dong dir liéu ra :

Bai viét can chinh stra

Dién gidi :

Kho nay luu trit nhitng bai viét dang nim trong day chuyén

Céu tric dir liéu:
MA BAI VIET
MA CHUYEN MUC
MA_TAC_GIA
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NGAY VIET

TIEU DE

NOI DUNG

DUONG _DAN_ANH

KICH THUOC_ANH
CHIEU DAI
CHIEU RONG

Khéi luong :

- Hién tai : Khong xac dinh
- Tuong lai : Khong xac dinh

Thong tin thwong truy xuit :
MA BAI VIET
MA CHUYEN MUC
TIEU DE
NOI DUNG

Bang 7. 1. Bang kho dir liéu nhirng bai viét chwa dwoc ding

7.3.1.2.2. Md ta 6 xir Iy

Dong div Dong dir

Al - Dién giai
liéu vao liéura
(1.1) | Nhan bai | Bai viét Bai viét m&1 | Phong vién sau khi viét mgt bai
viét modi moi s€ gui vao hé thong.

Nhitng bai viét nay dugc luu
dudi dang nhitng bai viét chua
dugc xtur 1y.

(12) |Luu bai | Bai viét moi | Bai viét méi | Luu bai viét duéi tinh trang
viét moi “Chua xu ly”
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(1.3) | Kiém tra | Nhu cau | Bai viét can | Kiém tra cac bai viét dd duoc
nhing bai | kiém tra chinh stra duyét xem c6 can chinh sira
viét can khong
xu ly Thong tin ca

nhan

(1.4) | Nhan bai | Bai viét da|Bai viét da | Bai viét sau khi thanh vién (co
viét  da | chinh sira chinh stra chuc ning chinh stra) duyét,
chinh stra chinh stra va tra lai cho thanh

vién phu trach bai viét do.

(1.5) | Luu Bai viét da|Bai viét da|Bai viét da chinh sira dugc luu
phién ban | chinh stra chinh stra vao CSDL dudi tinh trang “Pa
méi  cua XU 1y tai cép vira chinh sira va
bai viét dudi tinh trang “Chua xu 1y”

tai cap.duoc chuyén bai vé

(1.6) | LAy tin tu | Tin t&c dién | Tin tic dién-|-HE thong ty dong lay tin tirc tir
dong tu tur cac trang bdo khac va luu

xudng kho dir liéu

Béng 7. 2. Bing mo ta cac 6 xir ly cia mo hinh DFD hién hanh

7.3.2. Phé phan hién trang
Hién tai, hé théng tu dong lfiy tin tuc tr cac trang bao dién tir khac vé va gan vao

cac muc da duoc chi‘dinh san. Tuy nhién, viéc chi dinh chu dé cho cac tin tic léy vé
mot cach ctng nhic chi ding trong truong hop trang web 1y tin c¢6 cau tric chu dé
twrong tng voi chu dé trong toa soan bao dién tir ciia minh. Ddi v6i nhitng trang bao
6 cau trac khac di, viée gan nhan mac dinh cho cac bai bdo sé khong con dung nira.

Vi du ¢ toa soan bao dién tur cuia chiing ta ¢c6 muc Kinh doanh\Qudc té, con &

bao www.vnexpress.net c6 muc Thé gidi bao gom nhi¢u ndi dung, trong d6 c6 mot

s0 tin tirc v€ Kinh doanh quoc té, mot so tin tirc vé chinh tri thé gidi, mdt so bai vé
van hod chang han. Nhu vay néu ta chi dinh céc bai bao lay tor muc tin The gidi ¢

www.vnexpress.net déu dugc xép vao muc Kinh doanh\Quéc té thi két qua khong

con dung hoan toan nira. Lac do, cac thanh vién duyét bai lai phai doc lan lugt cac
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bai bao dugc 14y vé mot cach thi cong dé phan loai chii dé cua tin tirc cho phu hop
v6i cAu trac chu dé caa minh.

Dé han ché truong hop trén, ching em dua ra giai phép 1a tich hop module phan
loai van ban vao viéc xu 1y léy tin tu dong tur Internet. Cac tin tirc vira duogc léy vé
s€ dugc module phén loai van ban phan loai tu dong vao cac chu dé ¢ sin cua toa
soan bao. Nhu viy, ching ta sé tiét kiém duoc nhiéu cong suc va thoi gian duyét bai

clia cc thanh vién mot cach dang ké.
7.3.3. M hinh DFD quan niém cap 2 mé&i cho 6 xtr ly Nhan bai va Tra bai

7.3.3.1. Mo hinh

(1.7
11&:2#&5" Bai vigt Nh{;-l;_i Bai viét mdi uﬂzb:m Phan logi
- n g —_— 5 .
nﬂ:girm viét mdi viét mai tin tdc ty
mai
Baii viet

A

Phién ban mdi
cha bai viét

Bai vigt

INTERNET

Hinh 7. 2. M6 hinh DFD cii tién

7.3.3.2. Mo td mo hinh
M6 hinh mdéi chi thém mdt 6 xur 1y viéc phan loai tin tirc ty dong sau khi hé

thong l4y tin tic tir trang web khac vé.
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7.3.3.2.1. Mé ta 6 xir Iy

Dong dir Dong dir
liéu vao

Dién giai

(1.7) | Phan loai | Tin tic dién | Tin tic dién | Module phan loai van ban méi
tin tirc tu | tr tr da phan | tich hop vao h¢ théng thuc hién
dong loai phan loai ty dong cac tin tuc
vira ldy vé.

Bang 7. 3. Bang mo ta 6 xir ly phén loai tin tirc tw dong

7.4.Trién khai DLL

Chuong trinh phan loai van ban tuy dong dugc viéttrén ngon nglt C#, trong khi
“Toa soan bao dién ti” cua luan van khéa 2000 duoc viét ma trén nén VB.Net. Do
do6, dé tich hop hai hé thong lai, ching em di xdy dung cac thanh phan chinh ding
trong phan loai van ban thanh DLL.

C6 thé néi, viéc dong goi chuong trinh thanh dang DLL ngoai tinh tién loi trong
viéc tich hop gitta cac hé thdng xay dung trén cac ngdn ngit khac nhau, goii DLL
con c¢6 vu diém 1a kha nang st dung don gian, d& mang chuyén, 1a yéu t6 quan trong
trong viéc xay dung chuong trinh.

“Toa soan bao dién tir”’ cia luan van khoa 2000 dugc xay dung kha cong phu vé
mit hinh thic 1an ndi dung, cho nén khi tich hop DLL méi vao, chung em nhan
thiy khong can thiét phai thiét 14p thém giao dién nao nira. Chiing em chi tao thém

mét sb lya chon cho nguoi dung cé thé bat tat chuc nang phan loai.
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A Khoa Kinh Te DHOG TPHCM > Loy tin to site khdc > Loy tin to céc nguon ( DNN 1.0.10 ) - Microsoft Internet Explo... [= |[B][]

File Edit Wew Favorites Tools Help l?
@Eack A - | Iﬂ |§J ;‘_ F. ) Search 5. Favorites -@" L3~ .‘._ =) e;s Ii
i Address ﬂ http:/flocalhost]_DothNethuke/DeskiopDefault. aspx7tabid=122 bl Go :Llinks ™

s ~
DAL HOC QUOC GIA THANH PHO HO CHI MINH - VIETNAM NATIONAL UNIVE

|5

FACULTY OF

July 13, 2005

M3u cd san | VnExpress-Chungkhoan v
Ngudn tin "\_.anxpress—chLi’rrg khoan .
Bang ma UTF-B v

Thudic muc Thuﬁng finvé Khoa [“1Phan loai by dong Cip do 1

Bia chi URL http:/fvnexpress.netfvie doanhjChung-khoan/ )

Cach tach phan tigu dé :h_tm|fbt?d‘s’fta1§!1_9ftff_tdfbﬂ3fl_f m iz
Céch tach phan tom tat  |htmi/body/tableftrtd/tableftr td[@dass="eadFront"]

Cach tach phan ndi dung :htmIJr body/table/tr/td/table[@id = "CContainer “}ftr/td[not(@dlass="Time") |fp[@class= "Narmal ‘1
Cach tach link lién quan :htmIJ’de\,rjtaUelhItdItatiE,‘hftddea[@(lass= “Other”]

Céch tach hinh Ihtrlfbody; table/trftd/tableftr td/tableftr/td/afimg
Log i

Thuc hign méu hign thét  Thue hign t&t cé céc miu
< S
(2] http:flocalhost]_DotNethuke/DesktopModulesiBanners/BannerClickThrough, aspx7Bannerid=-1 ‘3 Local inkranet

Hinh 7. 3. Man hinh liy tin tirc cho phép phén loai tu dong

7.5.Chwong. trinh cai dat “Toa soan bao dién to” da tich hop
module phan loai tin tirc
“Toa soan bao dién tu” ctia luan van khoa 2000 hién tai chua xay dung cong cu

cai dat vai go chuong trinh tu dong (Install va Uninstall), doi hdi nguoi dung phai
¢6 nhiéu kién thirc vé SQL Server dé co thé cai dat co sé di liéu mot cach thu cong.
Vi vay, nham tang thém tinh tién dung cta “Toa soan bdo di¢n tir”, chung em ty xay
dung cong cu cai dat ty dong “Toa soan bao dién tir”” vao may chi vai thao tac click
chuot. Cong cu cai dit thuc hién viéc thiét 1ap co so dir liéu vao hé quan tri SQL
Server, thu muc 4o chtra néi dung trang web trong IIS, va tao shorcut trén desktop.

Mot s6 giao di¢n cua cong cu cai dat:
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8 ViKass - Setup Wizard Q@@

Welcome to the Setup Wizard
for DNN & ViKass

This wizard will help you to install or remove DNNE&VIKass

To continue, click Next.

1=
2
iy

Cancel |

Hinh 7. 4. Man hinh bit diu. Click Next dé bit diu cai dit

8 ViKass - Setup Wizard E@E|

Maintance j
L
Install or remove program ""’(;J
* Install

Install a fresh version of DNN & Vikass

'

Remowve DMN & Vikass from your computer.

< Back ext > Cance! |

Hinh 7. 5.Man hinh chon ché @ cai dit hoiic thao g& chwong trinh.

Chon Install va click Next dé sang budc tiép theo
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% ViKass - Setup Wizard

Setting
J@

=

Install Directory 2\Program Files\DnnViKass

Website server |lc:c;a|h-33t

Virtual Directory | DotNethuke

SOL server flocal) hl
Login name test
Passward

Hinh 7. 6.Man hinh chon dwong din dé cai dit chwong trinh.

Sau khi chon xong cac duong dan phirhop, nhap vao Next dé thyc hién cai dat.

™ vikass - Setup Wizard |:||§|r5__<|

Instal
Setup iz installing program. 4 u@

Click. ingtall to start install Wik ass

Finished successfully

Install

< Back ‘ Mest » | Cancel |

Hinh 7. 7.Man hinh cai dat chwong trinh
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% ViKass - Setup Wizard

Maintance
Install or remove program i u\!‘
" Instll

Install a fresh version of DNN & Vikass

* Remove

Remaowe DMN & Vikass from your computer.

Hinh 7. 8.Man hinh chon chirc nang go' chwong trinh.

Chon Remove dé g& chuong trinh d3 ¢ai dit trén may.

% ViKass - Setup Wizard |:||E|E|

Uninstall
Remove program 4 GB

Click Remove to delete Vikass !

Finished!

Remaove

Hinh 7. 9.Man hinh g& chwong trinh thanh cong
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7.6.Két qua

Nho viéc tich hop module phan loai van ban vao trong web “Toa soan bao di¢n
t” ma gio day cong vi¢c phan loai tin tirc di¢n tir da tré nén nhanh chong va tién
loi hon. Tuy x4c suit phan loai dung chua dam bao cho hé théng phan loai vin ban
hoan toan ty dong, ma can cb su duyét bai lai dé dam bao chinh xac hoan toan,
nhung module phan loai vin ban ban ty dong ciing di cung cip cho ngudi dung mot

tién ich vo cung hitu hiéu.
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Chwong 8
TONG KET

Két qua dat duoc
Vé mit ly thuyét
V& mit thuc hanh
Han ché va hudng giai quyét

Két luan
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Chwong 8. TONG KET

8.1.Két qua dat dwoc
8.1.1. Vé mat ly thuyét

Phén loai vdn ban 1a mot bai toan kho va rét thu vi. Khé béi vi van dé phan loai
van ban can phai thyuc hién xir Iy ngdn ngit, ma nhu chung ta déu biét, ngdn ngir tu
nhién 13 mudn hinh van trang, khong chi phong pha vé tir vung, cli phap ma con
phirc tap vé ngit nghia. Nhung day lai 12 bai toan rat tha vi vi voi mdi ngon ngir
khac nhau, chung ta phai thyc hién nhiing cach xtr Iy khac nhau d6i voi ngon ngit.

Trong khuén khd luan van ndy, nhitng van dé lién quan dén dé tai nhu cac
phuong phép tach tir va phuong phap phan loai van ban di duoc ching em tién
hanh nghién ctru kha céng phu theo ca chiéu ronglan chiéu siu vé. Trén co sO
nghién ciru d6, cac hudng tiép can ap dungweho tiéng Anh va tiéng Hoa phu hop da
dugc lya chon va thir nghiém 1én tiéng Viét.

bac biét, & giai doan tach tir chuén bj che phan loai, chiing em da tim hiéu mot
cach sau sic vé hudéng thong ké dua trén Internet. Dya trén nén tang d6, chung em
manh dan thuc hién cai tién phuong phép tach tir dua trén Internet va thuat toan di
truyén thay vi sir dung lai céc cong cu tach tir tiéng Viét da duoc cong b trudce day.
Huéng tiép can méi ndy khong nhitng han ché duoc nhuge diém phu thudce vao tp
ngit lidu cua cac phuwong phap khac ma con dem lai kha ning khai thac vo tan ngudn
dir liéu khong 16 cianhan loai : word-wide-web. Két qua dat duoc ctia phuong phap
nay 14 hoan toan kha quan va chip nhan duoc ddi véi mot hudng tiép can méi cho
tach tir tiéng Viét dung trong phan loai vin ban.

Phuong phap phan loai van ban Naive Bayes thuong dugc dung trong phan loai
van ban tiéng Anh, nay duoc ap dung trong tiéng Viét v6i hudng tiép can dua trén
théng ké tir Google t6 ra kha hiéu boi. Nho tinh don gian, cac thong s tinh toan
khong can qua 16n nhu cac phuong phap khéac, kha ning linh hoat d6i v6i sy thay
d6i vé thong tin huan luyén, thoi gian phan loai phu hop yéu cau, Naive Bayes da to

ra rat phu hop véi cac yéu cau dé ra.
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8.1.2. Vé mat thwc nghiém
Cong trinh nghién clru cia luan van da thuc hién dugc nhiéu thir nghi¢m dbi voi

tirng hudng tiép can tach tir tiéng Viét dua trén Google ciing nhu phén loai van ban.
Nho vay, két qua thye nghiém da chting minh duoc tinh hiéu qua cho cac cong thirc
trén 1y thuyét.

Qua két qua thyc nghiém, chung em nhén théy cong thirc tach tr cua [H.
Nguyen et al, 2005] va cong thitc MI do chung em dé nghi cho hiéu qua gan tuong
duong nhau, tuy céch tinh cua [H. Nguyen et al, 2005] c6é vé chinh xac hon cho cac
tir c6 hai tiéng.

Két qua thuc nghiém & phan phan loai vin ban cho thay cong thirc phan loai
trong [H. Nguyen et al, 2005] 1a mang tinh chu quan cua tac gia, va dir liu thuc
nghiém khéng du 16n dé co thé két luan. Nhung khi ap dung thir nghiém trén sb
luong vin ban va cha dé nhiéu hon thi cach tinh nay cho ra két qua thap hon nhiéu
so v&i két qua ma tac gia trinh bay. Két qua'sir dung cong thirc Naive Bayes dé cho
két qua kha quan hon nhd dya vao 1y thuyét da dugc chimg minh tir cac cong trinh

trudc.

8.2.Han ché va hwéng phat trién
Véi nhimg két qua thir nghiém ban du, hé thong phan loai vin ban d3 budc dau

hoat dong hiéu qua , gop phan thuc hién phan loai vin ban ban ty dong, gitp tiét
kiém duoc thoi gian va cong sttc doc van ban mot cach thu cong. Mac du nhiing két
qua cuia hé thong 1a chip nhin dugc, tuy nhién hé théng c6 thé duogc cai thién vé do
chinh x4c va tbc do néu ta khéc phuc mot s6 han ché cua hé théng va thuc hién
thém cac hudng mo rong khac duoc trinh bay sau day.

Phuong phép tach tir dua trén Internet va thudt toan di truyén té ra kha linh hoat
trong viéc xir Iy ngon ngit. Tuy nhién v6i mit bang chat luong Internet hién nay &
Viét Nam, budc dau thuc hién viée tach tir s& kha 1au vi phai mat thoi gian lay
thong tin tir cong cu tim kiém trén mang. Nhung khi cic thong tin trén duoc luu lai

tuong dbi 16n, téc d6 phan dinh ranh gidi tir s& duogc cai thién.
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Trong phén thur nghiém phan loai van ban, hién tai chung em quy dinh mgt chu
dé chi c6 mot tir khoa chinh 1a tén cta chit d& d6. Chinh day 13 mot diém han ché
dan dén két qua phan loai van ban chua cao nhu trong cac cong trinh phan loai van
ban tiéng Anh. Do vy, nhu ciu xay dung mot cong cu chiét xuat tir khoa tw dong tir
tap dir liéu tin tc tho la rat can thiét. Khi da co tap tr khoa, do chinh xéc cua viéc
phan loai vin ban sé& ting 1én dang ké.

Hién tai, luan van thuc hién phan loai theo hudng tiép can Naive Bayes vdi cac
tor dugc tach trong cau ma khong cé su chon lya nhitng tir ddc trung dé thyc hién
phan loai. Diéu nay din dén mot sb tir khong c6 ¥ nghia phan loai vin xem nhu c6
vai trd twong tu nhu nhiing tir ¢4 y nghia phéan loai cao.,Néu chung ta nghién ciru
thuc hién chon lya cac dac trung ctia van ban (feature selection) roi méi phan loai,
chung ta s& dat duoc ti 16 chinh xac cao hon va ting tbc do xir Iy ctia hé thong s&
tang 1én dang ké.

Trong ludn van nay, ching em chi md1 chon thyc hién thir nghiém phén loai
tiéng Viét voi huéng tiép can Naive Bayes ma chua chon cac phuong phap khac.
Diéu nay 1a do phan nhiéu béi tinh chu quan va mot sd gidi han vé su nghién cuu.
Do do, viéc mo rong thir nghi¢ém phan loai van ban tiéng Viét trén cac hudng tiép
can khac nhu SVM, kNN... s& ¢6 thé dem lai nhiéu két qua cao hon trong linh vuc

nay.

8.3.Két luan

H¢ théng phénileal van ban ung dung cong cu tach tur tiéng Viét dua trén théng
ké Internet va thuat toan di truyén 13 img dung mot hudng tiép can méi day hira hen
cho phuong phép tach tu tiéng Viét, von hién nay van con nhiéu han ché. Ngoai ra,
phén mém phan loai ban ty ddng tin tirc cua luan van co nhiéu y nghia thuc tién
trong vi¢c quan tri thong tin ctia cac to bao dién tir ndi riéng, va trong cac linh vuc
doi hoi dén viéc xur Iy ngdn ngit néi chung. Véi ¥ nghia to 16n d6, chiing em nguyén
cd ging nhiéu hon nita tim hiéu, nghién ctru cai tién hé thdng dat hiéu qua ngay

cang cao.

114



TAI LIEU THAM KHAO

[Broder et al, 2003] Andrei Z. Broder (NY), Marc Najork(CA), Janet L.
Wiener(CA). Efficient URL Caching for World Wide Web Crawling, 2003.

[Bagrow et al, 2004J.P. Bagrow, H.D. Rozenfeld, E.M. Bollt, and D. ben-Avraham,
“How Famous is a Scientist? — Famous to Those Who Know Us.”,
arxiv.org/abs/cond-mat/0404515, Europhys. Lett., 67, (4) 511-516 (2004).

[Berger, 1999] Adam Berger, Error-correcting output coding for text classification.
In proceedings of [JCAI-99 Workshop on Machine Learning for Information
Filtering, Stockholm, Sweeden, 1999.

[Chien et al, 1997] Lee-Feng Chien, T. I. Huang, M..C. Chen. 1997. PATTree-
Based Keyword Extraction for Chinese Information Retrieval, Proceedings of
1997 ACM SIGIR Conference, Philadelphia, USA, 50-58.

[Chih-Hao Tsai, 2000] Chih-Hao Tsai, 2000. MMSEG: A Word Identification
System for Mandarin Chinese Text Based.-on Two Variants of the Maximum
Matching Algorithm. Web publication at http://technology.chtsai.org/mmseg/

[Church et al, 1991] Kenneth Church, William Gale, Patrick Hanks, Donald Hindle,
Using Statistics in Lexical Analysis, Bell Laboratories and Oxford University
Press, 1991.

[Dasarathy, 1991] Belur V. Dasarathy. Nearest Neighbor (NN) Norms: NN Pattern
Classication Techniques. McGraw-Hill Computer Science Series. IEEE
Computer Society Press, Las Alamitos, California, 1991.

[Dinh Pién et .al, 2001] Pinh Pién, Hoang Kiem, Nguyen Van Toan. 2001.
Vietnamese Word Segmentation. pp. 749 -756. The sixth Natural Language
Processing Pacific Rim Symposium, Tokyo, Japan.

[Pinh Dién,2004] Pinh Pién, Gido trinh xir Iy ngdn ngit tw nhién, Pai hoc Khoa
Hoc Tu Nhién Tp.HCM, 12/2004

[Foo & Li, 2004] Foo S., Li H. 2004. Chinese Word Segmentation and Its Effect on
Information Retrieval, Information Processing & Management: An International

Journal, 40(1): 161-190.

115



[Fuhr et al, 1991] N. Fuhr, S. Hartmanna, G. Lustig, M. Schwantner, and K. Tzeras.
Air/x — a rule-based multistage indexing system for large subject fields. In 606-
623, editor, Proceedings of RIAO’91, 1991.

[Ghani, 2000] Rayid Ghani, Using error-correcting codes for text classification. In
proceedings of Seventeenth International Conference on Machine Learning,
2000

[Goldberg et al, 1992] Goldberg, D.E., Deb, K., & Clark, J.H. (1992). Genetic
algorithms, noise, and the sizing of populations. Complex Systems, 6. 333-362.

[H. Nguyen et al, 2005] H. Nguyen, H. Nguyen, T. Vu, N. Tran, K. Hoang ,2005.
Internet and Genetics Algorithm-based Text Categorization for Documents in
Vietnamese, Research, Innovation and Vision of the Future, the 3rd
International Conference in Computer Science, (RIFT 2005), Can Tho,
Vietnam.

[He et al, 1996] He, J., Xu, J., Chen, A, Meggs, J, & Gey, F. C. (1996). Berkeley
Chinese  information  retrieval . at - TREC-5:  Technical  report.
http://trec.nist.gov/pubs/trec5/tS_proceedings .html, Maryland.

[James & Daniel, 2005] James P.Pagrow & Daniel ben-Avraham. On the Google —
Fame of Scientist and other populations, 2005.

[Jason, 2001] Jason D.M Rennie, Improving Multi-class Text Classification with
Naive Bayes, 2001

[Joachims; 1998] Thorsten Joachims. Text Categorization with Support Vector
Machines: Learning with Many Relevant Features. In European Conference on
Machine Learning (ECML), 1998

[Kwok, 1997a] Kwok, K.L. (1997a) Comparing representations in Chinese
information retrieval http://ir.cs.qc.edu/#publi_.

[Kwok, 1997b] Kwok, K.L. (1997b) Lexicon effects on Chinese information
retrieval. http://ir.cs.qc.edu/#publi .

[Le An Ha, 2003] Le An Ha, 2003. A method for word segmentation Vietnamese.
Proceddings of Corpus Linguistics 2003, Lancaster, UK.

[Maron, 1961] Maron, Automated indexing, JACM, 1961

116



[Mateev et al, 1997] Mateev, B., Munteanu, E., Sheridan, P., Wechsler, M., &
Schuble, P. (1997). ETH TREC-6: Routing, Chinese, cross-language and
spoken document retrieval. http://trec.nist.gov/pubs/ trec6/t6_ proceedings.html,
Maryland.

[McCallum & Nigam, 1998] Andrew McCallum & Kamal Nigam. 4 comparison of
Event Models for Naive Bayes Text Classification, 1998.

[Mitchell, 2005] Tom M. Mitchell. Generative and Discriminative Classifiers:
Naive Bayes and Logistic Regression, textbook Machine Learning, DRAFT OF
March 6, 2005.

[Nie et al, /1996] Nie, J.Y., Brisebois, M., & Ren, X.B: (1996). On Chinese text
retrieval. Proceedings of SIGIR '96, Zurich, Switzerland, 225-233.

[Ong & Chen, 1999] Thian-Huat Ong & Hsinchun Chen. Updateable PAT-Tree
Approach to Chinese Key Phrase Extraction.using Mutual Information: A
Linguistic Foundation for Knowledge Management, Proceedings of the Second
Asian Digital Library Conference, pp.63-84, 1999.

[Platt, 1998] J.Platt. Sequential minimal optimization : A fast algorithm for training
support vector machines. In<Technical Report MST-TR-98-14. Microsoft
Research,1998

[Richard et al,1996] Richard“W Sproat. Chilin Shih, William Gale, and Nancy
Chang. A4 stochastic finite-state word-segmentation algorithm for Chinese. CL,
22(3):377-404. 1996

[Rijsbergen et al, 1970] Van Rijsbergen, Robertson, Sparck Jones, Croft, Harper
(early 1970°s) —search engines

[Rudi & Paul, 2005] Rudi Cilibrasi & Pau Vitanyi, Automatic Meaning Discovery
Using Google, Neitherlands, 2005.

[Sahami et al, 1998] Sahami, Dumais, Heckerman, Horvitz (1998) —spam filtering

[Schiitze et al,1995] Schiitze, H. Hull, D. , and Pedersen, J. (1995). 4 comparison
of classifier and document representations for the routing problem. In
International ACM SIGIR Conference on Research and Development in

Information Retrieval.

117



[Simkin & Roychowdhurry, 2003] M.V. Simkin and V.P. Roychowdhury, “Theory
of Aces:Fame by chance or merit?" (preprint, arxiv.org/abs/condmat/0310049,
2003).

[Su et al, 1993] Keh-Yih Su, Ming-Wen Wu, Jing-Shin Chang. A Corpus-based
Approach to Automatic Compound Extraction, 1993

[Vapnik & Cortes, 1995] C.Cortes and V.Vapnik, Support Vector Network.
Machine Learning, 20:273-297,1995

[Vapnik, 1995] V.Vapnik, The Nature of Statistical Learning Theory. Springer,
NewYork, 1995.

[Wiener et al, 1995] Erik Wiener, Jan O. Pedersen, and Andreas S. Weigend. 4
Neural Network Approach to Topic Spotting. In Proceedings of the Fourth
Annual Sumposium on Document Analysis and. Information Retrieval
(SDAIR’95), 1995.

[William & Yoram, 1996] William W. Cohen and Yoram Singer. Context-sensitive
learning methods for text categorization. In SIGIR *96: Proceedings of the 19th
Annual International ACM SIGIR Conference on Research and Development in
Information Retrieval, 1996. 307-315.

[Wu & Tseng, 1993] Wu, Z.M., & Tseng, G. (1993). Chinese text segmentation for
text retrieval: Achievements and problems. Journal of the American Society for
Information Science, 44 (9), 532-542.

[Wu & Tseng, 1995] Wu, Z.M., & Tseng, G. (1995). ACTS: 4n automatic Chinese
text segmentation system for full text retrieval. Journal of the American Society
for Information Science, 46(2), 83-96

[Yang & Chute, 1992] Y. Yang and G.Chute. 4 Linear Least Squares Fit Mapping
Method for Information Retrieval from Natural Language Texts, 1992

[Yang & Chute, 1994] Y. Yang and G.Chute. An example-based mapping method
for text categorization and retrieval. ACM Transaction on Information

Systems(TOIS), 12(3):252-277,1994

118



[Yang & Petersen, 1997] Yang, Y. and Petersen, J. (1997). 4 comparative study on
feature selection in text categorization. In International Conference on Machine
Learning(ICML).

[Yang & Wilbur, 1996] Yang, Y. and Wilbur, J. (1996). Using corpus statistics to
remove redundant words in text categorization. Journal of the American Society
for Information Science, 47(5):357-369.

[Yang & Xiu, 1999] Yiming Yang and Xin Liu, A re-examination of text
categorization methods. Proceedings of ACM SIGIR Conference on Research
and Development in Information Retrieval (SIGIR’ 99)

[Yang, 2000] Yiming Yang. An Evaluation of Statistical Approaches to Text

Categorization, Kluwer Academic Publishers, 2000.

119



