Mot s8 vdn & chon loc ciia Cong nghg théng tin v truyén théng, Dai Ldi 14-15 thdng 9 ndm 2007

PHAN LOAI EMAIL SU DUNG KY THUAT XEP HANG
VA BAYES DON GIAN

Phygm Bio Thych, Tir Minb Phuong
Hoc vign Cong ngh¢ Buu chink vién thong

Véi 86 lwomg thi dién tir ngdy cang tdng, kha ndng tw dgng phdn logi thu
thanh cdc nhém theo yéu cdu cvia ngudci ding Ia mgt trong nhitg chire ndng
quan trong cua chuong trinh quan Iy thu dién tie. Bai bdo trinh bay két quad xdy
dung va thir nghiém hé thdng phdn logi thu dién tir tw dong cé kha ndng xir Iy
thur tiéng Viét. Qud trinh phdn logi thur dwpc thure hién b&ng ky thudt phdn logi
vdin bén tu dgng. DEé dam bdo hoat dong thudn tign ciia hé théng cd khi cé it va
6 nhidu dit lidu hudn luyén, ching 16i 84 str dung két hop phuwomg phdp xép
hang (ranking) véi phdn loai Bayes dom gian. Bai bdo trinh by két qua thir
nghigm budée ddu va phan tich wu nhuge diém cia hai phiong phdp néi trén.

1. Dt vén dé

Sur tién loi va phé dung cta thu dién tir din t6i tinh trang sé lugng thu giri va nhén
khéng ngimg ting 1&n. Viéc nhin duge lugng thu 16n hang ngdy khién ngudi dang tén
nhidu thoi gian cho xir 1y, luu trit va tim kiém thu. Giai phap hiéu qua cho vén d& nay 12
sip xép thu trong cic thu myc (folder) khéc nhau mdt cich hop ly. D& giai phéng ngudi
ding khdi c8ng doan t chirc thu myc va sip xép thu bing tay, mét sb phin mém thu dién
tir 44 cung cip chirc ning sip xép thur ty ddng.

Viéc phén chia thu vio cic thu myc cé thé thyuc hién bing hai céch. Cach thir nhét
yéu clu ngudi diing xiy dymg céc quy tAc bing dia trén tir khod va thyc hién phén loai thur
theo nhimg quy tic ndy. Nhuoc diém chinh cia cich phin loai nay 13 ngudi ding khé xdy
dymg duge nhimg quy tic tét ¢ phan logi. Trong bi bdo nay, chiing t6i s& d& cap t6i céch
tha hai, 46 13 cach sit dung k¥ thuft hoc mdy va phién loai thu tyr ddng dya trén ndi dung va
mjt s6 dic trung cua thar. Cich ndy dugc thyc hién nhu sau: trrde tién, ngudi ding xéc
dinh mét s6 thu myc va sip xép mét sé thu vao céc thu myc ndy. N§i dung cic thu da
duge xéc dinh thu myc s& duge st dyung dé huln luyén bd phén loai. Khi c6 thu méi, bd
phén logi 43 duge huln luyén s ty dong phén loai va xép thu vao thu myc twong tmg dya
trén ndi dung thu. DT nhién, phuong phap nay chi c6 thé cho két qua tt néu céc thu trong
ciing thu myc ¢6 dic didm chung vé mit ngit nghia hoZic ndi dung.

Phuong phép phén logi thu ty ddng theo ni dung 1a m{t trudmg hop riéng cioa phin
loai vin ban ty dong [11] va 44 dugc nghién ciru nhidu cho bai toan loc thu réc [1, 9]. Tuy
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nhién, ty dong phén loai thu theo yéu clu cia ngudi dung 12 bai todn khd hon va it duge
nghién ciru hon. Mot sé két qua tidu biéu vé nhimg nghién ciru ndy duge trinh bay trong [2,
6, 12].

Trong c4c nghién cira néi trén, phuong phép chung duge sir dung 13 biéu difn phin
ndi dung van ban cia thu (cé thé bd sung mdt s6 thanh phin khic nhu ngudi giri, ngudi
nhén, tiu @& thu) dudi dang vecto cac dic trung va sir dung bidu didn vecto iam dau vao
cho b§ phén loai. Thudt toin phén loai thudmg sir dung 13 phéin loai Bayes don gian (Naive
Bayes), Support Vector Machines (SVM), Entropy cuc dai, ciy quyét dinh, random forest.
Pay 14 nhimg thudt todn d4 dugc sir dung cho phén loai vin ban ty ddng va ddu c6 chung
mot dic diém 12 qué trinh hufn luyén dugc thye hién theo dang “mé” (batch). Trong giai
doan huin luyén, thuft todn phén loai dugc cung cép todn bd dir liéu huln luyén va md
hinh phin loai dugc xdy dung dya trén todn bd dir liéu d6. Khi cé thém dit lidéu huin luyén
méi, bd phan loai s& dugc hudn luyén lai trén toan b dif lidu - ca cii va méi.

' Do d3c diém bai toan phan loai thu dién i, viéc hudn luyén theo mé cé nhimg
nhuge diém nhét dinh khi sir dung cho bai todn ndy. Thong thudng, & giai dogn dAu, lugng
dit liéu huén luyén con it (mdi ¢ ft thu dugc ngudi ding phén loai), 46 chinh xic phin
logi chua cao. Khi dit ligu ddn duge bd sung hoic khi co thu bj phén loai sai, bd phén loai
dugc hudn luyén duge hufin luyén va cip nhit md hinh lai. Viéc huéin luyén theo mé dbi
héi tinh todn trén todn bd dir lidu cii va mdi, do viy ton thdi gian. Khac véi hun luyén
theo mé, mdt phuong phép huin luyén khéc duge goi 13 hudn luyén tryc tuyén (online).
M3i khi c6 mét vi dy huln luyén méi, phuong phép nay tién hianh c4p nhit tham sb ciia m6
hinh theo vi dy 46 ma khéng cin tinh toén lai v&i nhimg vi dy cii. Day 12 mét giai phép tbt
cho (mg dung trong d6 dfr liéu dugc cung cip din din nhu bai tosn dang xét.

Trong bai bdo ndy, ching t6i trinh bay két qua xay dyng chuong trinh phan loai thu
dién tir sir dung phén loai Bayes don gian va mdt phuong phép phén loai tryc tuyén dya
trén viéc xép hang cac nhin phan loai (4] ddng thoi so sénh 45 chinh x4c vi wu nhuoc
diém cia hai phuong phép. Theo ching t8i dugc biét, day 12 nghidn ciru dBu tién st dung
hudn luyén tryc tuyén cho phin loai thu, Mat két qua quan trong khdc vigc xir Iy thu tiéng
Viét va két qua thir nghiém cho céc giai phép. Chuong trinh phin loai thir ciia ching t6i
dugc xfy dung dudi dang mdt add-in c6 thé tich hgp véi chuong trinh thu dién tir théng
dung Outlook cua Microsoft. '

2. Phin logi thw theo ni dung

Phén logi thu theo ndi dung 13 trudng hop riéng cia phén loai vin ban tyr dong va
c6 thé phat biu dudi dang bai todn hoc méy cé gidm sét nhu sau. Cho dit liéu hun luyén
gbm m mdu D = { (d1, y1),..., (dm, ym) } trong 46 di 13 néi dung thu thi i va yi 1 nhin
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phén logi cua thu d6. Nhan phan loai yi c6 thé nhén mét trong k gi4 trj cua tip nhin phin
leai C = { cl, ..., ck}. Trong trudng hop dang xét, m&i gié trj ci twong {mg v&i mdt thu
muc ma thu dugc xép vao, k 1a sé lugng thu myc nhu viy. Yéu clu cua bai toan 14 sir dung
det liéu huin luyén d& xay dyng ham phén loai cho phép gin cho thu méi mt trong céc
nhén phén loai y € C. '

Dé giai quyét bai todn phén loai thu phét bidu nhur trén cin giai quyét hai van dé:

- Thir nhit, cAn bidu di&n ndi dung thr dudi dang phil hep véi thudt todn

phén loai.
- Tha hai, lya chon phuong phép phén loai phit hop va tién hanh huén luyén bd
phén loai.

Dudi diy, ching t5i s& trinh bay gii phdp cho hai vén dé trén.
2.1. Biéu dién ndi dung viin ban

Phurong phap thudmg ding dé biéu di¥n ndi dung vin ban 1A six dung phuong phip
“tiai tir” (“bag-of-words™). Phin ndi dung d ciia m3i thu duge bidu difn béi mot vecto X =
(x1, x2, ..., xn), trong 46 x1, x2, ..., xn 1A gi4 trj cia dic trung X1, X2,..., Xn. M3i djc
trumg 6 thd 13 mdt 1Y hofic mdt cum tir. O dy, n 14 sé lugng dic trung duge xéc dinh tir
toan bd tap dir ligu hudn luyén, tic 1 s lugng ti/cum tir khéc nhau trong tip dit liéu hun
luyén, Céch xdc dinh n ciing nhu viéc quyét djnh tir hay cum tir ndo dugc coi 1a ‘dac trung
s& duge d& cp trong mdt phin sau cia bai béo.

C6 nhiéu céch tinh xi (i = 1,..., n) (tng quan v& c4c c4ch tinh gid trj dic trung khéc
nhau cé thé xem trong [11]). Trong nghién ctru ndy chiing t6i sit dung hai c4ch tinh xi: 1)
xi 12 s& 14n xut hién dc trumg Xi trong van ban daﬁg xét va 2) xi = 1 néu Xi xufit hién
trong vin ban v xi = 0 néu ngugc lai. Trong trudng hop thir hai, d¥c trung duge goi 12 dic
trung nhj phin vi-c6 thé cé mot trong hai gid trj.
' Trong nghién ciru dang thyc hién, ndi dung thu duge bd sung thém ndi dung cic
truémg “From”, “To”, va “Subject™ ciia thu. Cic truéng niy duge coi nhu nhimg doan vin
ban théng thudmg khéc,
2.2. Phiin logi Bayes dom gidn

D& x4c¢ dinh nhan phén loai cho thu, by phin loai Bayes tinh c4c x4c suit didu kién

P(y=ci|Xl1=xl,..,Xn=xn),i=1,.,k '

Hay viét don gian A P (ci| X),i=1,...,k

tirc 13 xdc suft mét thar véi ndi dung (x1, x2, ..., xn) nhén nhin phin loai ¢i € C.
Sir dung céng thirc Bayes, x4c suft trén duge tinh nhu sau
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P(Xl =xl""!Xn =xn |y=¢';)'P(}’=C,)
X, =x,.. X, =x)

P(y=¢ X, =x,...,. X, =%,) =
(1
Thu s& duge gén nhin co twong img véi gid tri x4c sudt didu kién tinh theo (1) lén
nhét
' ¢, =argmax P(y=¢, | X, =x,,...X, =x,)
e 2
Trong cong thirc (1), gi4 trj mAu sé khong phu thudc vao ci, do vy cong thic (2)
c6 thé viét thanh
c, margmax P(X|, = x,...X, =x, | y=¢)-P(y=c¢,)
&l
(3
Trén thye té, cd thé gia tri P (co | ¥ ) khéng chénh léch nhidu so véi céc gi tri P (ci
| %), i # o, tic 12 x4c suit thu thudc mdt loai cy thé 12 khéng 16 rang. D& gisi quyét vén dé
nay, thu chi dugc gén nhin co néu
Ple, | %)

P(c,|X) @

trong d6 cs 1A phan loai ¢6 x4c sult i6n thir nhi sau co va T 13 gia trj ngudng thé
hién sy chic chin cua quyét dinh. Trong trudémg hop khdng vuot qua duge ngudng nﬁy, thr
s& dugc coi 13 ¢6 phén loai khdng rd rang va khéng dugc gin nhin phén loai. Chueng trinh
do chiing t8i xiy dymg sit dung T = 100, tuy nhién ngudi ding c6 thé thay ddi gid tri ndy.

Pé xé4c dinh co ta chn tinh céc x4c sudt trong vé phai cia (3). Xéc suft P(y = i)
trén tip dit lidu hudn luyén c6 thé tinh d& dang bing céch dém tAn sut xuét hién ciia thu c6
nhan ci. Viéc x4c dinh P (¥|ci) pharc tap hon nhidu do phai tinh tht ca céc td hop gid tri
cia vecto % va doi héi lugng dir liéu hufn luyén lém tuong img. D& khic phuc vén ¢ nay,
phuong phép Bayes don gin sir dung mot s gia thiét v tinh déc 13p xac sufit cha céc dic
trung néu d4 biét nhan phin loai. C6 mot sé cach tinh gid trj khac nhau P (¥ ci) tuong
Gmg véi cic phién ban khidc nhau ctia phiong phép phén loai van ban sir dung Bayes don
gian. Trong nghién ciu ndy, ching t4i s& sir dung phién ban Bayes dom gian véi md hinh
da thic (multinomial naive Bayes) do m& hinh ndy cho két qua tét trong bai toén
tong tyr [9].

M hinh da thire coi ndi dung thu d sinh ra bing cich liy nglu nhién c6 13p |d| dac
trung tir tip dic trung chung F véi xé4c sudt P(fi| c) cho m3i fi (|d| 13 sé lugng dic trung
trong thu d). Sir dung thém gi4 thiét 13 |d| khdng phy thudc vao nhiin ¢ cho phép tinh P (%]
¢i) theo x4c suét da thac nhu sau;

411



Mot s8 vdn dé chon loc ciia Cong nghé théng tin vd iruyén théng, Dai Ldi 14-15 thdng 9 nam 2007

P(X1 =x,,...,X, =X, |y=C)=P(|d|)|d['.ﬁP(_f;'|J”'=_"‘)'
i=l

i )
Xéc suft P(fi | y = ¢) dugc tinh tir dif liéu huin luyén theo cdng thirc
N, +1
P(fily=0)= N

Trong 46 Nc 12 58 Iugng thur v6i nhin phén logi ¢ va Nefi 14 téng s 14n dic tnmg
fi xuét hién trong cdc thu c6 nhin c.

Thay (5) vao (3) ta duge cdng thirc cho phép xic dinh co.

Ciing nhu trong {9], chiing toi sir dung céc dic trung nhj phén (chi nhéan gia trj |
hoic 0) cho mé hinh da thirc do céch biéu di€n nay cho két qua tét hom.
2.3, Phiin logi biing c4ch xép hang

Vé&i mt thu d va tdp nhin phin loai C = {cl, ..., ck}, cé thé thyc hién phén loai
bing céch xép hang cdc nhin phén loai theo mirc 43 phit hgp cia nhin déi véi d. Phan loai
xép hang cao nhét s& duge gén cho thr. Chuong trinh phin loai thir dién t&r ciia ching toi
sir dung mot thujt todn phin logi dya trén xép hang cé tén 1a Multi-class Multilabel
Perceptron (MMP) [4]. Déy 13 thut toén dya trén nguyén 1y hudn luyén perceptron va
dugc d& xut cho bai tosn phin loai van ban trong d6 m3i van ban ¢ thé dugc phén thanh
nhiéu loai khic nhau. § ddy, ching t4i sir dung phién ban cho trudmg hop vin bin chi c6
thé nhdn mot nhan phén loai duy nhit.

Tuong ty nhu v6i phén logi Bayes, van bin d dugc bidu didn bing vecto ¥ = (xI1,

X2, ..., xn). Thujt todn x&p hang sir dung mét tap gdm k miu Wiy W , m3i miu 1a mét
vecto gdm n phén tir vA tuong (mg v&i mot nhan phén logi. Cin nhic lai ring, k 14 s6 lugng
phén logi cia bai toan. C4c mAu duge xép hang dyra trén 49 twong ty clia miu 46 véi vecto
X cia vin ban. P9 tuong ty gitra miu W, v6i X duge tinh bing tich v huéng ﬁ"'.f gitta
hai vecto. Nhin phin loai tvong img véi miu dugc xép hang cao nhit s& dugc gin cho
viin ban.

Nhig¢m vy cha giai doan huén luyén 12 x4c dinh gid tri cic vecto Wiy Wy tu dif lidu
huén luyén, Thujt toan hudn luyén MMP 14 thudt todn hudn luyén trye tuyén: thujt foan
nhén mt vi dy huin luyén, xéc dinh nhan cho vi du d6 bing céch chon nhin xép hang cao

nhét, néu nhan tinh dugt khong trung véi nhin cia vi dy thi cap nhat céic miu ™.

rd
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Nguyén ly cap nhét tham sé tuong d6i don gian: véi mdi vi dy phén loai sai, tinh lai

vecto , sao cho vecto tirong tmg véi nhan phan loai diing di chuyén v& phia X (va do vay

ting gid trj cua tich v6 hudéng) trong khi cdc vecto khic di chuyén ra xa X Khoing céch di
chuyén céc vecto duge tinh nhy sau. Goi ej 1 sb lugng nhin phén loai bj xép loai sai so
véi nhin ¢j. Néu cj 12 phan loai thyc thi € la s nhan phan loai duge xép loai cao hon hojic
bing ¢j. Néu ¢j khdng phai nhin thyc nhung lai duge xép hang cao nhit thi ej = 1 (nhan

thyc bj xép hang sai), nguoc lai ej = 0. Mbi vecto ¥, khi d6 dugc cdp nhit mt hrong

N ej / _ej n . . F T " .
bing 474 Thuét toan huén luyén MMP dugc the hién trén hinh 1.

1. Khéitao w,=...=w, =0
2, Lapvaii=1,...,m
a. Chon vi dy huén luyén (%, y)
b. Tinh nhin phén loai z; cho X,
c. Néu z; # y; thi thuc hién:
i. v6icj =y, tinh¢; = s6 lugng nhin phin loai x&p trén hojic bing ¢;
ii. v6ie #y gine;= 1 néu xép hang trén y;, ¢ = 0 néu ngugc lai
iii. v&ic;=}; , cp nhét
R S N
i f 'ﬁ i

iv. V6icsty; , clip nhit

Ry
i 4

3. Travé w,,.., W,

Hinh I - Thujt tojn hufn luyén MMP

3. XAY DUNG BQ PHAN LOAI EMAIL TIENG VIET

Trong phén nay, chiing tdi md ta chuong trinh phan loai thu dién tr do chiing
xfly dyng str dung hai thuit tosn phén loai md ta & trén. Ngoai cic md ta chung vé chuong
trinh, chiing ti cfing trinh bay giai phap biéu dién thu va lya chon dic trung phii hep v6i
thur viét bing tiéng Viét,
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3.1. Mo ta chung

B6 phin loai thu dugc xdy dyng dudi dang mot add-in c6 thé tich hgp vao chuong
trinh thu dién tir théng dung Qutlook cia Microsoft. Viée xdy dimg add-in cho Outlook
trong déi thudn lgi (vi dy néu so s&nh véi Outlook Express) do Microsoft ¢é cung cép giao
dién 14p trinh API cho tng dung ndy.

Sau khi cai dit by phéan loai, trén thanh cbng cy cia Outlook s& dugc b4 sung hai
ntit cho phép ngudi ding kich hoat ché @3 hun luyén va djit tham s6 cho b phén loai thu
(c4c niit trong hinh 6van c6 vidn diy trén hinh 2).

Pé sir dung bj phén loai, ngudi ding cin tao ra céc thu myc con trong thu muc
“Thu théng minh” theo nhu céu riéng cia minh. $6 lugng thu myc con c6 thé tao ra 14
khong han ché. Trong hinh 8van véi dudng vién ddi trén hinh 2 [a vi dy cdc thy myc “Ban
bé”, “Cong viée”, “Dy 4n”.v.v.

w Bon bé - Microsoft Outlook

s T R AR e s

RE: Nho mua laptop
Minh.Do@parc.com

To: phuong.tuggmail.com; 408; 408

 Last Week

{1 £ MinhD... .,
RE: Ah...

Mua ho thi em khong ngai gi ca.
Chi co moi mot van dde la ¢o mot
50 bon ban hanh thi gay kho

khan trong viec ship cho ddia chi
khong phai la billing address thoi.

e

& Two week...
a TFony V... v

Re: Hi ...
Anyway, anh muen mua loai gi?
a FT:E“C’\(; oW Co nhieu website co huong dan
coe deal hang ngay? (v du.

QTuTh. o www. dealnews.com) . K

Re: Ur... ﬁ .
a MinhY... - ! = 2 :

| E B

Hinh 2 - Giao di¢n Outlook sau khi cai b{ phéin logi email

M3i khi ¢6 mdt thu mdi xut hién, b Ioc s& sr dung thuit todn Bayes holic MMP
dé phan loai thu. Trong trumg hop c6 thé phan loai chic chén (theo bidu thic (4) déi véi
Bayes hodc x&p hing cao hon hin d8i véi MMP), thur s& duoc dit vao thr myc trong (mg.
Néu phén loai 13 khéng chic chin, thu sé khéng dugc phin loai ma a3t vao thu myc quy
dinh trudc c6 tén “Khong phén loai duoc”. Thir nghiém cho thiy, & giai doan dhu khi chua
¢6 hojic it dir liéu hudn luy@n, bd phan loai s& chuyén hiu hét thu vao “Khéng phan loai
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duge”. Trong trudmg hgp ndy, ngudi ding phai chuyén thu tir “Khéng phin logi dugc” vio
thu myc cdn thiét. Khi phét hién thu bj phan loai sai, ngudi ding ciing cin chuyén thur v&
diing thu myc bing tay.

Sau khi chuyén thr vé thu myc ding, ngudi ding cin kich hoat bd phan loai dé
huén luyén lai. Dit ligu huén luyén khi d6 1a nhing thu d3 duge dit dang trong thu muc
con ctia minh. Théng thuomg, d8i v&i Bayes, viée hudn luyén lai nén thyc hién sau khi 02
¢ su cap nhit dang ké trong dir ligu hufn luyén, nguge lai, c6 thé kich hoat MMP trong
tnrong hop dit ligu duge cip nhit tdi thiéu, dugc goila hudn luyén ting dan.

Pé thay dbi cac tuy chon ciia by phan loai, ngudi diing c6 thé kich vao niit bén phai
trong hai nat 4% nhic t&i & hinh 2. Giao dién tuy chon dugc thé hién trén hinh 3. Trén giao
dién nay c6 ché 46 “Validate” cho phép ngudi dang ty kiém tra ¢ chinh x4c phan loai.

nfiguration

Hink 3 - Giao dign hudn luyén va ciu hinh chwong trinh

3.2. Lya chon diic trung

Trong hdu hét cic nghién ciru loc thu réc tiéng Anh, dic trung dugc st dung 13
nhimg tir riéng 1& (word). Do dic diém cia tiéng Anh nén viéc x4c dinh tir trong cdu rat
don gian, m3i tir duoc phin cich véi tir khac bing ddu cich hoic cac ddu tring khac.

D61 v6i tiéng Viét, tir c6 thé bao gdm nhiéu tiéng, vi dy tir “djc trung” bao gdm hai
tiéng “diic” va “trung”. Trong khi cé thé tich timg tiéng mét cach d& dang thi vigc xdc dinh
tir hodn todn khdng don gian. Ngoai ra, do tir bao gdm nhidu tiéng, viéc sir dung tin suft

céc dic trung nhur trong phén logi Bayes c6 thé bj anh hudng va cho két qua khéc véi thu
tiéng Anh.

Theo két qué thyc nghiém trong [9] ddi véi trirong hgp vin ban bao gém ca tiéng
Viét va tiéng Anh, diic trung nén dugce xdc dinh dudi dang cdc k-gram véi k = 1,2, Tic [
ndi dung thu s& duge tach thanh c4c tiéng, m&i tiéng riéng ié dugc coi 12 mdt dic trung, két
hgp ciia hai tiéng gln nhau ciing dugc coi 14 mdt dac trung. Phuong phap nay rit don gian
so v6i mot s6 k§ thuat tach tir tiéng Viét khac, trong khi vdn cho két qua phan loai twong
déi t6t, va do vdy dugc lya chon sir dung trong b phan loai thu cia ching t8i. Trong khi
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thch tir, chang t8i khong phdn biét ti€ng Anh va tiéng Viét, nhir vy tp dic tnmg s& bao
gbm ca dic trung tiéng Vit va tiéng Anh (nfu cb). '

Sau khi tich duge cdc dic trung dudi dang k-gram nhu trén, vin dé tiép theo 13
quyét djnh sb lugng dic trung s& sir dung. Néu théng ké trong todn bd tap dir lidu hudn
luyén thi sé lugng dic trumg c6 thé 1én t6i vai chyc nghin. R4t nhidu dic trung - tir khéng
lién quan t5i phén loai cia thu va cén loai bd.

Chiing ti st dung hai phuong phdp chon dic trung. Phuong phép thir nhét loai bo
nhitng dic trumg xuft hién trong qué it thu hojic xuit hién trong qu4 nhiéu thu, Néu dic
trung xudt hién trong qué it thu thi d6 12 nhimg d4c trung xut hién tinh c& v khong phy
thudc vao nhin phin logi. Trong thyc nghig¢m, nhitng dic trung xuét hién trong it hon 3 thu
s& bj loai. Nguoc lai, néu dic tnmg xudt hién trong hiu hét cic thu thi d6 13 nhing dic
trung phé bién trong bét ky thir ndo va do viy cling khéng chira théng tin v& phin loai clia
thu. Trong céc thyc nghiém, ching t6i s& loai bd nhimg dic trung xuft hién thudng
xuyén nhit.

Phuong phép thit hai sir dung 43 do thdng tin tuong hd (mutual information — M)
dé hyra chon dic tnmg. MI 1 48 do mic d§ lién quan vé thong tin gitra hai bién ngfu nhién,
tirc 14 khi biét gid trj bién ndy thi ta c6 thé biét dugc gi vé gi4 trj bién kia. Trong trudmg
hop loc thu, hai bién ngiu nhién 12 gid trj dic trumg v nhin phin loai. MI dugc tinh
nhu sau

P(X=xy=c)

MK, c.) xel0§e.ﬁc‘ PX =xy=cllog P(X=x)P(y=c¢) (D

Céc x4c suit P(X,ci), P(X) va P(ci) dugc tinh bing tin suit xuét hién coa céc sy
kién tuong tmg trén dir liégu huin luyén. Sau khi da tinh MI cho tit ca cic dic trung k-
gram, n d4c trung cd MI cao nhét s& dioc lya chon.

Ciing theo két qua dugc trinh biy trong [9] chiing t5i sir dung hai phuong phép lya
chgn dic trung vira trinh biy d& chon ra t8i da 3000 dic trmg c6 MI cao nhét. Luc diu, khi
dit li¢u huén luyén chua nhidu, sé lueng dic trung s& it hon 3000, nhtng phan ti con lai

ciia miu ¥ s& duge I4p ddy bing gid trj 0.
4. Thir nghié¢m

Trong phén ndy, chiing tai trinh bly két qua thir nghiém vé d6 chinh x4c phén loai
thu véi 50 lugng dit lidu hudn luyén khéc nhau. Néi chung, d§ chinh x4c phén loai thu phu
thuc rét nhiéu vao viéc xdc dinh thu myc (phin logi) cia ngudi ding. Néu cic thu myc

lién quan nhiu t6i ndi dung thu va khéng bj chng chéo nhau thi 46 chinh x4c s& cao hon
trong trudmg hop nguge lai. Do viy, két qua thir nghiém trinh by duéi ddy chi yéu dé so
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sanh hai phuong phép phin loai chir khéng mang tinh téng quét cho moi dbi tugng ngudi
dung va cdch phan chia thu myc khéc nhau.
4.1. Dir li¢u thir nghi¢m

Do khdng ¢b cédc b dit lidu thu tiéng Viét chuén ding cho thir nghiém nén chiing
t6i tir xdy dung hai b dir ligu dé diing trong céc thir nghiém ctia minh. B dif ligu thi nhét
bao g&m 1536 thu 12 thu ciia mét trong hai tic gia nhin dugc tir gitra nam 2006 dén nay,
Céc thu ndy bao gdm cic thu tiéng Anh, thur tiéng Viét c6 ddu va khéng diu. B} di ligu
thit hai khodng 500 thu duge thu thip tir hop thu cia mét s6 ddng nghiép va ban be.

Dbi v6i céc thu binh thudng nhin dugc, trong trudng hgp thu nhén tir cing mdt
ngudn qua nhidu phién giri vA reply thi déi vdi nhitng thu gii sau s& dugc xod phin 43 giri
tir trudre, chi gitt lai ndi dung thu nhan dugc cudi cing. Dbi véi nhing thu bao gdm ca vin
ban va hinh anh, chi c6 phin vin ban dugc sir dung, phin hinh 4nh bj bé qua khéng
xem xét,

Trong qué trinh tidn xi Iy, tit ca cic thé HTML, XML, céc doan script déu bj loai
bd. Nhitng thong tin ndy, xét vé mat ndo 46 ciing cb thé sir dung trong qua trinh phén loai.
Tuy nhién, do phuong phip chinh dugc st dyng & day la phan loai theo ni dung nén ta
khong xét dén nhimg thong tin ndy.

4.2, Phuong phap thir nghiém va két qui

Viée thir nghiém phén loai thu can tinh dén yéu t6 tuin tu thiri gian cia thu, cy thé,
thur nhén truée duge ding huin luyén 8¢ phan loai thu sau. Do d6, cich thudng ding thir
nghiém 13 sip x&p thu theo thir ty thoi gian, sau thyc hién tiép nhu sau: sir dung N thu diu
tién dé hudn luyén va tinh 43 chinh x4c phén loai trén N thu kiém tra tiép theo, sau d6 sir
dung 2N thu dAu dé huéin luyén va tinh 3 chinh x4c trén N thu tiép theo. Tiép tuc nhur vy
cho dén khi sir dung hét b dir lidu. Trong céc thir nghiém 44 tién hanh, gia tri N dugc
chon bing 100 cho bd dir ligu thir nhit va 40 cho bd dir lidu thir hai. D9 chinh xéc phin
loai dugc tinh bing ty I¢ s6 thu dwge phin loai ding vio thy myc ciia minh cho timg tip
hufn luyén/kiém tra véi kich thuéc phin huin luyén tang din nhur trén.

Ching t6i phéin chia thu trong hai tip dif li¢u thanh cdc thu myc sau: “Céc dy 4n”,
“Céng viéc”, “Ban bé”, “Sinh vién”, “Linh tinh”. Cin luu ¥ ring, bd dir liéu thir hai khéng
c6 @i ca ndm thu muc trén do phin “Sinh vién” khong ¢6 thu ndo. Ngoi ra, trén thye té ¢6
thé chia nhé nhiéu thu muc nhung ching t8i chi diing nam thu myc cho don gian.

Trong qué trinh thye nghigm, ching t6i sir dyng ngudng T = 1 cho cdng thirc (4),
tirc 12 bat cir thu ndo ciing déu dugc phan loai. Néu nhiéu thu myc c6 xép hang hoic xic
sudt didu kién ciing cao nhit va bing nhau thi mdt thu muc s& duge chon ngiu nhién.
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Dé chinh xéc phan loai cho timg tip huin luyén/kiém tra véi kich thuée tp huén
luyén ting din cho b dir ligu thir nhit va thir hai duge thé hién twong tmg trén hinh 4 va 5.
Trong hai 5 thj ndy, tryc x 13 kich thuée phin huén luyén va y 1a 4% chinh xéc phén loai
tinh bing. Dudng lién nét thé hidn 49 chinh x4c cia phuong phap Bayes va dudng khéng
ién nét 1a 46 chinh x4c ciia MMP.

0.9 q
08
074-- -7 - ~A\N-------
06
054"
04 4----------- - %L
0.3
02 porormmrees D B ﬂ
014 -- e L L . . MMP | -
' o |

100 300 500 700 900 1100 1300 4500
Kich thuérc tap hudn luyén

Pd chinh xac

L =T

Hinh 4 - Két qua phén logi trén b dir ligu thir nhit

Két qua thir nghiém cho thdy, d6 chinh xic phén loai phy thudc vao d3c diém va
thir ty xuft hién thu. Tai nhimg thoi diém c6 thu thude loai méi xudt hién trong khi tap
hufin luyén chura cé nhidu thu loai ndy, d6 chinh xac s& bj dnh huéng 3 rét. Do viy, viée
huin luyén Izi sau khi ¢6 cic thu méi 12 cdn thit va do viy cin c6 ché d6 hudn luyén ting
dan, D&i véi ché 49 huln luyén ting din, wu diém v& thai gian 18 rang thude v MMP do
khong doi héi tinh ton lai trén todn b$ thy trude d6. Thim chi, viéc hudn luyén lai MMP
c6 thé thyc hién rét nhanh trén timg thu méi, trong khi didu niy 13 khéng thuc t& véi
Bayes, dic bigt khi lugng thu cii Ién.

Nhin chung, d¢ chinh xac phén loai cia hai phuong phap khong chénh léch nhau
déng k&. Néu lwu y ring, phan loai Bayes don gian 1a phuong phap dai dién va phd bién
nhét cho bai todn phén loai van ban néi chung va email ndi riéng thi ¢6 thé két luan
phuong phap MMP dai dién cho thuft todn hufn luyén tryc tuyén c6 thé sir dung tuong
duong cho bai toan nay trong khi ¢6 uu thé hon vé viée hudn luyén tang dan.
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Hinh 5 - Két qua phén logi trén b§ div ligu thir hai

Két ludn

Bai bdo di trinh bay két qua xiy dyng chuong trinh phin loai thur dién tir st dung
c4c thudt todn xép hang va phén loai Bayes don gian. V6i viéc sir dung k§ thust phi hop
d& bidu dién ndi dung thu, chuong trinh ¢6 kha nang phin loai ca thu viét bing tiéng Anh
vA thur viét bing tiéng Viét c6 déu ciing nhu khéng ddu. Mt két qua quan trong ciia bai
bdo 12 viéc thir nghiém sir dung mot thudit toan x&p hang trire tuyén cho bai todn phén logi
thu. Két qua thir nghiém trén hai b dit li¢u thyc cho thdy, thuit todn xép hang cho hiéu
qué phin loai tuong duong véi phén loai Bayes don gian trong khi rét phi hgp véi ché 49
huén luyén ting din va do vdy c6 thé 13 mét lya chon tét cho bai todn phén loai thu
dién tor.

Do viéc gan nhin cho thu trong giai doan diu ddi héi nhiéu théi gian tir phia ngudi
dung, viéc tin dung nhimg thu 43 dugc phan loai cdng v&i thu chua duge phén loai cho
qué trinh hudn fuyén bing cdc phuong phdp hoc miy nira gidm sét (semi-supervised
learning) 12 mdt giai phap cAn xem xét cho bai toan ndy. Pay ciing I hudémg phat trién tiép
theo cho nghién ciru phin loai thur cla chiing ti.
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