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Tém tat - Trong bai toan phan loai van ban, hau hét cac nghién
ctu trwdc day déu so sanh danh gia cac mé hinh huén luyén trén
mot tap kiém thr vai kich thwée nhét dinh, ciing nhw chua lam ré
thoi gian huén luyén cda cac md hinh. Nghién ctu nay tap trung
danh gia do chinh xac cta 3 mé hinh phan loai van ban: Support
Vector Machine, Linear Regression, Naive Bayes trén cac tap kiém
thtr v&i kich thuwéc khac nhau; Sau d6 néu rd cac thong sé danh
gia clia mo hinh véi mot tap kiém thr c6 kich thwéc 900 cau hoi.
Bén canh do, thoi gian huén luyén cda tirng mé hinh ciing duoc
so sanh trén cac tap huén luyén co kich thwéc khac nhau. Két qua
chi ra Naive Bayes déu c6 d6 chinh xac t6t va thoi gian hun luyén
nhanh ndi troi so véi 2 mé hinh con lai. Sau cung, tac gia van dung
két qua nghién ctru dé xuét giai phap xay dwng mét chatbot tw van
tuyé&n sinh qua Facebook, cho két qua thwc nghiém tét va cé thé
trng dung tai cac don vj gido duc Viét Nam.

T khoa - phan loai van ban, support vector machine, naive bayes,
linear regression, Facebook chatbot

1. Gio6i thiéu

Chatbot 1a mét chuong trinh may tinh tuwong tac vdi
nguoi dung bang ngdn ngir ty nhién dudi mot giao dién don
gian, 4m thanh hodc dudi dang tin nhin. Theo Hakan
Sundblad [1], phan 16p cau hoi 1a nhiém vy gan mot gia tri
kiéu boolean cho mdi cip (9, ¢;) € QxC; trong do: Q la
mién chira cac cau hoi, C= {cy, c,, .. -» Cc|} 12 tap cac phan
16p cho truge. Bai toan phén 16p (phan loai) cau hoi co thé
duogc hiéu nhu sau: “Véi dau vao gdm mot tip cac ciu hoi:
Q =491, 92,.-., qn} va tap cac 16p duogc dinh nghia:
C ={cy, Cp,..., Cy}, thi dau ra 14 nhin ¢; cia cdu hoi q;”
Lic nay, chatbot phdi ¢6 khd nang phén loai cau hoi g dé
xem n6 thudc 16p ¢; (6 day dugce hiéu 1a 16p chii d&) nao.

Céc tng dung chatbot hién nay hu hét 1a ¢ trong linh
vuc gigo duc [2] va dong vai tro to 16n trong nén gido duc
tuong lai [3]. Theo [4], 94% ngudi dung Internet tai Viét
Nam st dung tng dung tin nhan, 42% trong sé d6 cai dat
Facebook Messenger dé nhan tin. Nhu ciu tu van tryc
tuyén cta phu huynh hoc sinh vé cac nganh hoc ngdy cang
cao thi chatbot tu van tuyén sinh s& d4p ung nhu cau nay
mot cach hiéu qua nhat. Khi ma noi dung cau héi ctia phu
huynh va cac em hoc sinh dit ra c6 tinh chat lap di 1ap lai,
chatbot s& giup doi ngii tu van tiét kiém cong strc va thoi
gian dang ké.

C6 nhiéu cach dé phan loai nhung dwa theo mo hinh
hoat dong, co thé phan chatbot thanh 2 loai: rule-based
chatbot va Al-based chatbot [5]. Chatbot trén Facebook
dang dwoc hd tro phat trién dudi nhiéu nén ting va hoat
dong theo nhiéu md hinh khac nhau. Theo nghién ctru [6]
lam vé mot rule-based chatbot tu vAn sinh vién trén
Facebook Messenger, viéc cdp nhat va chinh stra cac quy
tac 14 cuc ky kho khian; Khi ma cac quy tic ngay cang phirc
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tap va sd luong quy tic ngdy cang nhiéu hon. Theo [7],
rule-based la phuong phap rat phd bién, cho do chinh xac
cao d6i voi mién cau hoi pham vi hep; nhung nguoc lai, n6
t6n thoi gian dé xdy dung cac quy tic cung nhu khé c6 thé
kiém soat van dé nay sinh vé sau. Nham gitp chatbot co
thé tu van gidng con nguoi hon, nhiéu mé hinh thuat toan
phan loai van ban da dugc nghién ctru va ing dung thanh
cong trén chatbot. O trong [4], nhom tac gia da dé xuit giai
phép x4y dung chatbot phuc vu trong linh vuc gido duc
hoat dong trén Facebook Messenger sit dung mé hinh
Naive Bayes ma vé ban chét 1a phan loai nhém tir khoa.

Theo nghién ctru cta Yiming Yang & Xin Liu [8] va &
ca trong [9], [10] thi Support Vector Machine, Naive Bayes
la 2 trong nhleu cac m6 hinh phén loai van ban phé bién
nhét hién nay. Ciing c6 nghién ctru vé phéan loai vin ban
dia vao mé hinh phén loai theo chu dé tir ngit img dung li
thuyét Naive Bayes [11]. Naive Bayes dugc danh gia 1a c6
hiéu nang tot [12] [13] ciing nhu dé trién khai thyc hién
[14] so véi nhiéu mo hinh khac trong tac vu phén loai vin
ban. DU hi¢u nang chua thuc sy vuot troi [8], nhung viée
huén luyén va kiém thir cia md hinh Naive Bayes la rat
nhanh [14], [15]. Trong [16], [17], tac giad d& su dung
phuong phap SGD dé giai quyét bai toan phan loai van ban;
trong [18], tac gia sir dung mo6 hinh Linear Regression v&i
phuong phap SGD nhim phan tich dy doan dit liéu.

O trong [19], dé chon ra thuat toan phan loai 16p chu dé
trong chatbot, Naive Bayes dugc so sanh v&i mo hinh
Logistic Regression, thyuc hién trén tap huan luyén c6 kich
thude chi voi 55 edp (cau hoi, intent). Theo do, tac gia danh
gia md hinh thong qua céc thong s accuracy, precision va
recall; két qua chi ra hiéu nang cta Logistic Regression t6t
hon Naive Bayes. Tuy nhién, nghién ctru khong chi ra thoi
gian huén luyén cia m&i mo hinh va chi so sanh trén 1 tap
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kiém thir chi gom 11 cau hoi. O trong [20], nhém nghién
ctru d ing dung li thuyét Naive Bayes dé phan loai két qua
phong van cho mét chatbot phong van; nhom tac gia da
danh gia bot bang hinh thirc khao sat 50 nguoi tham gia.
Theo [14], tac gid dua ra sy so sanh gitta cac mo hinh phan
loai van ban; trong d6 no6i Naive Bayes cho thoi gian huan
luyén nhanh, con SVM c¢6 tdc do hudn luyén cham hon.
Trong [21], nhém nghién ctru da st dung thu vién scikit-
learn, trong d6 co Naive Bayes va SVM dé danh gia céc
mo hinh; két qué chi ra Support Vector Machine c6 két qua
t6t nhét theo thong sb danh gia accuracy, precision, recall.
D3 ¢ nghién ctru st dung mé hinh SVM dé phén loai vin
ban va van dung xdy dung chatbot tu van khach hang sir
dung dich vu Vietnam Airlines qua Facebook [22]. Theo
d6, bai bao dé xuat sir dung mo6 hinh SVM va danh gia mo
hinh d6 bang cach so sanh v&i cac md hinh Naive Bayes,
KNN, DT; nhung bai bao nhu chua dé cap thoi gian huin
luyén trén ttrng mo hinh cling nhu danh gia hiéu nang trén
cac tap kiém thir ¢ kich thude khac nhau.

Trong bai bao nay, nhém tac gia so sanh cac phuong
phép phan loai van ban Support Vector Machine, Linear
Regression va Naive Bayes. Muc tiéu ctia nghién ctu la:
(1) So sanh va danh gia d6 chinh xéc, thoi gian huin luyén
ctia 3 m6 hinh phan loai vin ban trén cac tap kiém thir (test
set) co kich thudéce khac nhau; (2) Van dung ket qua tur (1)
dé xuat giai phap xay dung mét chatbot tu vén tuyén sinh
hoat dong trén nén tang cua Facebook Messenger.

2. Tong quan vé cac mo hinh phan loai vin ban

Trong myc nay, nhom tac gia gidi thiéu so lugc vé khai
niém vé cac md hinh bai toan ciing nhu cac phuong phap
sit dung dé giai quyét cac bai toan, bao gébm: Support
Vector Machine, Linear Regression st dung phuong phap
SGD, Multinomial Naive Bayes.

2.1. Support Vector Machine (SVM)

SVM la mét trong nhitng thudt toan phan 16p phé bién
va hiéu qua. Y tuong dimg sau thuat toan SVM lién quan
dén ly thuyét hinh hoc vé khoang cach cac diém dén mot
siéu mat phang trong khong gian da chicu.

Hinh 1. C6 vé 56 duwong thing phan tach hai l6p di liéu

Hai 16p dit liéu & Hinh 1 duoc gia thiét 1a c6 thé tach roi
tuyén tinh (linearly separable). Khi d6, khoang cach tir mot
diém c6 toa dd (X19, X0, - Xqo) tOi siéu mat phang d chiéu
c6 phuong trinh w;yx; + wyx, + 4+ wagxq+b =0
dugc xac dinh boi:

|WiX1g + WaXpg + -+ WaXqo + b| _ [w'xq +b| 1)
JWiZ + wy? 4 -+ wy? [lwll2
Vi X = [X10) X0, - Xdo]Ts W = [Wy, Wy, ... wy]T.

(b)
Hinh 2. (a) Mot mdtpha“’ngphdn‘ chia 2 I6p dit li¢u;
(b) bién dé (Margin) 2 I6p phdi bang nhau va lom nhat

Tir Hinh 2a va 2b c6 thé thay, bién d6 rong hon cho két
qua phan 16p tot hon vi su phén chia 13 rd rang hon. Bai
toan ti uu trong SVM 1a di tim dwong phén chia sao cho
bién do giita 2 16p 13 16n nhét.

2.2. Linear Regression véi phwong phap SGD

Gia str c6 mot tap huin luyén chtra n cip (x;,y;) voi
i=1,2,...,n; nhiém vy ctia bai todn 1a tim gia tri y ung
voi mot vector dau vao X méi. Pé lam duoc didu nay, can
phai tim dwoc méi quan hé y = f(x), véi y 1a gi tri thuc cia
dau ra dya trén dit liéu huan luyén; § 14 gia tri ma mé hinh
Linear Regression du doan dugc. Ham tuong quan y = f(x)
c6 thé biéu dién boi: y ~ wx, trong d6 w 1a vector hé sb
(dang cot) can phai t6i wu va X la vector ddu vao (dang
hang). Bai toan Linear Regression chinh la bai toan di tim
céc hé s6 t6i uu ciia vector hé sd w, voi mong mudn sai
khéc gitra y va § 1a nho nhat co thé.

Viéc tim nghiém ctia bai toan tdi uu 1a giai phuong trinh
dao ham (gradient) = 0. Mot trong nhiing phwong phéap dé
giai la sir dung thudt toan Stochastic Gradient Descent
(SGD) - mét bién thé cia thuat toan Gradient Descent.
Thuét toan Gradient Descent nhu sau:

- Dy doan mot diém khéi tao 8 = 8.

- Cap nhat 6 dén khi dat duoc két qua chép nhan
duogc: 8 = 6 —MVgJ(0), vai VgJ(0) 1a dao ham cia ham
mat mat tai 0.

Trong bai toan Linear Regression thi w = 6. Véi SGD,
tai 1 thoi d%ém chi tinh dao ham cua ham mat mat dua trén
chi mot diérp dit liéu x; roi cap nhat 6 dua trén dao ham
nay; dugc tién hanh véi ting diém trén toan bo dir lidu.
2.3. Multinomial Naive Bayes

. Bai toan ¢ day la di xac diﬂnh 16p ¢ cla m(:)i’ diém dit liéu
bang céch chon ra 16p ma di€m d6 c6 xac sudt roi vao cao
nhat. Cong thirc Bayes chi ra:

pX[e)p(c)
X)=—=1—> O]
p(clX) = o)
Trong do:
X = (X1,X, ..., Xq) la vector dau vao, d 1a sd tir trong
tr dién;

p(c|X): xac suit dé du vao X roi vao 16p c;

p(c): xac suat mot diém bat ky thude vao 16p c;

p(X|c): phan phdi cac diém dir lidu trong 16p c.

Gia ghiég Naive Bayes noi rang }ét ca cac tu (x;) trong
c:élu X déu ton }ai d(f)c‘ lap va binh dang véi nhau,. Ng}ﬁa la
tat ca cac tr déu c6 tam anh huong nhu nhau dén két qua
dau ra. Thanh phan p(X|c) dugc tinh toan véi gia thiét
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naive Bayes nhu sau:
d
PXIO) = POy X, %a 1 = | [pGxi10) ©)
i=1

Trong nghién ciru nay, nhom tac gia sir dung md hinh
Multinomial Naive Bayes (MNB). MNB chu yéu duoc sir
dung trong phan loai van ban khi vector dac trung dugc xay
dung dva trén y tudng Bag of Words (BoW) [23]. N6 giup
cai thién bai todn phan loai van ban khi ma tap dir liéu
khéng can ddi giira cac 16p [24].

3. X4y dung va danh gii cic mé hinh huin luyén

Trong muc nay, nhom tac gia s€ trinh bay cac budc xay
dung md hinh phan 16p vin ban dé hudn luyén cho chatbot.
Dé hudn luyén, dir liéu dau vao phai trai qua giai doan tién
xur 1y va trich xuat dac trung. Cu tric clia hé théng phan
16p dugc trinh bay & Hinh 3.

................................................

"
¥ \
Tap dir lidu " Cau dau vao
huén luyén ' E
i [}
| Tién xtr Iy |
| o ¥

| Trich xuét dic trung |

] |
Mo hinl} huan M6 hinh phan
luyén lop

Céu dugc
phan l6p

GIAI DOAN
PHAN LGP

................................................

Hinh 3. Mb hinh ciia hé théng phdn I6p cdu héi [25]

GIAI POAN
HUAN LUYEN

3.1. Xdy dung tap div liéu

Tap dir liéu (data set) duoc xay dung theo dinh dang
D = {(x(1), y(1)),..., (x(n), y(n))}, x(i) 1a cac cau hdi thoai,
y(i) 12 16p twong Gmg ciia X(i) nam trong mot tap hiru han K
cac 16p dugc dinh nghia trude. Chatbot can dugc hudn
luyén trén bo dir liéu ndy véi mét mo hinh ¢o chicc nang
phan 16p mét cau hdi thoai madi vao mot trong cac intent
thugc tap K. Trong nghién ciru nay, tp dir liéu c6 D = 1000
cdp (cdu hoi, intent); s6 cac 16p K = 16, tmg v6i 16 chu dé
tu van tuyén sinh khéac nhau.
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Hinh 4. Cdc I6p diF lidu va s6 lwong cdu héi trong méi I6p

Hinh 4 m6 ta tap dit liéu gdm 1000 céu héi tu van tuyén
sinh; bao quét 16 chu dé vai sé lugng cau hoi mdi chu dé
khéc nhau (dugc danh sb th tu tir 0 dén 15 & cac Bang 3,
4, 5). Bén canh cic chu dé phd bién, nhom tac gia xay dung
thém céc chu d&: ‘Khen ché’, ‘Chao hoi’, ‘Cam on’, “Trd
chuyén’ dé gitip chatbot hiéu duoc cac 16i chao, cam on...

nhim mang lai cam giac tro chuyén ty nhién nhét.
3.2. Tién xir Iy ngén ngiv

Giai dgan tién xur Iy ngdn nglr c6 nhiém vu loai bo cac
khoang trong, cac tur nglr dém, nhiing tir khong c6 ¥ nghia
khi tham gia vao phan loai van ban. Trong nghién ctru nay,
chire ndng word_tokenize trong bo thu vién nltk dugc st
dung nham tach tr (word segment).
3.3. Trich xudt ddic trung va Vector héa dir ligu

Dé c6 thé st dung cac giai thudt trong cdc bai toan may
hoc, dit liéu van ban dau vao phai duge vector hoa. O day
phuong phép Bag-of-Words (BoW: tui tir) va TF-IDF dugc
sir dung dé trich xuét dic trung. Cac thu vién duoc st dung
lay tir thu vién nltk [26]. Phuong phap BoW dua vao so
lugng cdc tir trong tung loai d€ xdy dung vector déc trung
cho tirng cau vén ban dau vao.
3.4. Ap dung cdic mé hinh phan logi

Nhu da gidi thiéu & Muc 1, trong nghién ctu nay tac
gia str dung cac md hinh Support Vector Machine, Naive
Bayes, Linear Regression dugc lay tu scikit-learn [27]. Chi
tiét cac thu vién duogc trinh bay & Bang 1.

Bdng 1. Thu vién scikit-learn sur dung cho méi mé hinh

M& hinh Phuong phap Thu vién sklearn
Naive Multinomial Naive | sklearn.naive bayes,
Bayes Bayes MultinomialNB

Support Vector sklearn.svm,
SVM Fé:ﬁassifier SvC
Linear Stochastic sklearn.linear model,
Regression Gradient Descent SGDClassifier

3.5. 80 sanh danh gia cac mo hinh

i Néu phan chia tap dir liéu thanh tap huén lgyén va tap
kiém thir theo ti 1¢ 1: 9 thi c0 tép huan luyén gom 100 cép
(cau hoi, intent), tap kiém thir (test set) gdm 900 cau hoi.
Thay doi ti 1¢ phan chia nay s& dugc CAc tap kiém thir c6
kich thuée khac nhau. Trong qua trinh thyc thi, nhom tac
gia thuc hién bang cach thay doi thong so test-size (thong
s0 kich thudc tap kiém thur).
3.5.1. So sanh dg chinh xdc trén céc test set khac nhau

D¢ chinh xéc (accuracy) I ti 1€ gilta s6 diém dwoc phan
loai diing trén tong s6 diém trong tap kiém thir. Phuong
phéap danh gia dya vao thong so6 do chinh xac dugc stir dung
nhiéu nhit cho cdc md hinh phén loai van ban [28].

Bing 2. Thong $6 dg chinh xdc cia cdc mo hinh voi cac tdp
kiém thir co so lwong cdu hoi kiém thir khac nhau

Tap D9 chinh xac

| NaeBes | S |
100 0,9600 0,9600 0,9600
200 0,9550 0,9650 0,9750
300 0,9500 0,9600 0,9700
400 0,9765 0,9625 0,9600
500 0,9500 0,9580 0,9460
600 0,9080 0,9380 0,9300
700 0,8914 0,9214 0,8814
800 0,8700 0,8988 0,8375
900 0,8100 0,8611 0,6455
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Bang 2 trinh bay két qua vé murc d6 chinh x4c trén cac 12 1,000 0,357 0,526
e A S W BTN
ay, khi tap kiém thtr nho thi d6 chinh xac cho ket qua t6
va twong ddi déng déu. Khi kich thudc tap kiém thir lon o 0.714 0522 0,660
hon, bit dau ¢ sy chénh léch déng ké v& mirc do chinh 15 0,897 0,217 0,333
xac. Pon ctr truong hop test set 900: phuwong phap SGD Bing 5. Két qud kiém thir voi Linear Regression
cua Linear Regression chi cho d¢ chinh xac 0,6455; MNB o e L
. o x RTI ! ! Lop chu d recision recall fl-score
12 0,81; riéng SVM van cho két qua tot 1a 0,8611. Op B ¢& P
. NP e a 1iR .2 0 0,377 1,000 0,548
3.5.2. So sanh cac mé hinh vgi tdp kiém thir gom 900
A .. 1 1,000 0,750 0,857
cau hoi
Vi cac bai toan c6 nhiéu 16p ma kich thudce dir liéu cua 2 1,000 0,027 0,053
cac 16p khong dong déu, chi mét thong so accuracy 1a chua 3 0,909 0,698 0,789
du dé danh gia hiéu nang ctia mot mé hinh; khi nay can dua 4 1,000 0,643 0,783
vép cap thong so: precision — recall [29]. Precision dugc 5 0,964 0,900 0,931
?iéu lé;hcé ‘t?o Ir(lhiéllll ((111.1 doirllx“p{)‘sitirvi” la nil'%t Sldl' “‘g’uer:” 6 0887 0753 0815
;rong thue te. Recall quoc e 7a co bao niueu cur doan 7 0,947 0,818 0,878
positive” la diing do m6 hinh dua ra. Boi khi cép thong s6
precision va recall 1 chua du dé danh gia mot mo hinh, ma 8 0,978 0,634 0,769
con phai dua vao F1: gid tri trung binh hai hda dugc tinh 9 0,979 0,676 0,800
dua vao precision va recall. 10 1,000 0,204 0,339
Bing 3. Két qua kiém thir véi mé hinh Naive Bayes 11 1,000 0,167 0,286
Lép chu dé precision recall f1-score 12 0,000 0,000 0,000
0 0,691 0,989 0,813 13 0,000 0,000 0,000
1 0,985 0,985 0,985 14 0,000 0,000 0,000
2 0,783 0,486 0,600 15 1,000 0,043 0,083
3 0818 0,837 0,828 ~ Nhan xét chung cac Bang 3, 4, 5: SVM van c6 két qua
4 0,869 0,757 0,809 t6t va 6n dinh nhat, NB c6 két qua tot trong doi tot. Doi
5 0,879 0,967 0,921 V’(')'i nhting 16p qhu 12, 13 thi NB va SVM déu c6 prqcision
6 0.800 0.767 0.783 toi d.a,. recall thap; trong k.hl ’do Linear l\legressmr} déu cl}o
precision = recall = 0. Hai 16p 12, 13 nay tuong ting 2 16p
! 0,757 0,803 0.779 “Khen ch&’, ‘Chao hoi’, ¢o kich thudc (sb cau hoi) thép
8 0,955 0,901 0,928 nhat trong s6 16 16p cua tap dir liéu.
9 0,945 0,765 0,846 D¢ dé dang d6i sanh hiéu ning ctia 3 m hinh, nhom tac
10 0,804 0,837 0,820 gia trinh bay thong s6 macro-average. Macro-average dugc
11 0,784 0,806 0,795 str dung d€ danh gid khi c6 sy chénh 1¢ch vé s6 luong dir
12 1,000 0,429 0,600 liéu & moi lop [29]. \O day, macro-average Aprei:lsmn,
macro-average recall va macro F1-score duoc hiéu lan lugt
13 1,000 0,062 0118 la trung binh cOng clia cac precision, recall, F1 score cua
14 1,000 0,609 0,757 cac 16p dir lidu.
15 1,000 0,217 0,357 Bing 6. Théng s6 macro-average precision, recall, fl-score ciia
Bing 4. Két qua kiém thir véi md hinh SVM cdac mé hinh ¢ test set 900 cau hoi
L6p chi dé precision recall f1-score macro-avg precision recall f1-score
0 0,721 0,989 0,834 Naive Bayes 0,879 0,701 0,734
1 0,986 1,000 0,993 SVM 0,897 0,733 0,764
2 0,640 0,432 0,516 Linear Regression 0,753 0,457 0,496
3 0,949 0,860 0,902 Nhan xét, mo hinh Linear Regression st dung SGD cho
4 0.971 0.943 0.957 cac thong s6 macro-avg thap nhat vai f1-score chua vugt
) ] ’ 0 N x 2. ~e 5. . y .
5 0,937 0,983 0,959 50%. an S\;/MAvan‘ }’101 ‘Erol }10‘11 ca; trong khi d6 Naive
Bayes van thé hién hiéu nang tot.
6 0,899 0,849 0,873 . . x .
3.5.3. So sénh thoi gian hudan luyén
7 0,849 0,939 0,892 N bt wion hudn Tuvén cia @ S hinh
am so sanh thoi gian huén luyén cua timg mo hin
8 0,985 0,901 0,941 voi thong so kich thudce tp huan luyén duge thay doi tir
9 0,847 0,897 0,871 0,1 dén 0,9, nhom téc gid sir dung ham thoi gian trong
10 0,979 0,939 0,958 Python dé tinh thoi gian tir luc bat dau den lac hoan thanh
11 0,882 0,833 0,857 qua trinh huan luyén, két qua nhu Bang 7.
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Bing 7. Thoi gian hudn luyén ciia cdc mé hinh

Thoéng s6 Thoi gian huin luyén (ms)

kich thuéce . .

tap huin Naive Support \_/ector Llnea_r

luyén Bayes Machine Regression

0,1 37,7 35 41
0,2 63 85,1 58,7
0,3 80,1 106 86,3
0,4 88,2 137 124
0,5 115 133 166
0,6 116 155 208
0,7 119 305 237
0,8 155 226 266
0,9 213 205 301

Tu Bang 7, ¢ kich thude tap huin luyén 0,1 va 0,9:
SVM cho thoi gian nhanh nhét. Vi kich thu6e tip huan
luyén 0,2 thi Linear Regression cho két qua hudn luyén
nhanh nhit. DSi véi cic training size con lai thi Naive
Bayes déu tr6i hon 2 mé hinh kia.

4. Xay dung chatbot tw vin tuyén sinh

Tir nhitng két qua nghién ctru & Muc 3 ¢6 thé thay, mo
hinh Naive Bayes ¢6 do chinh xac tot va thoi gian huén
luyén nhanh. Trong muc nay, tac gia trinh bay moé hinh mot
chatbot trén nén tang NodelJs ctia Facebook Messenger véi
mo hinh Multinomial Naive Bayes. Cong viéc nay gom 2
phan chinh: (1) Céu hinh ung dung bang tai khoan
Facebook developer, va (2) xdy dung phan back-end cho
chatbot. Phan (1) kha 1 don gian boi dd ¢6 rat nhiéu tai liéu
phé bién san. Vi thé trong phan nay tic gia tap trung mo ta
phan (2): cAu hinh, xay dung phan back-end ciia chatbot
bang ngdn ngir Python, chay trén nén tang NodeJs; ma
ngudn cua bot duge deploy & server cua Heroku.
4.1. M6 hinh chatbot @ xut

Tin nhén ngudi dung gui di thong qua app Messenger
s& dugc giri dén tai khoan nha phét trién Gmg dung tai
Facebook server. Tin nhin giri dén bot server thong qua co
ché webhook va bot phan hdi vé bang sendAPI cutia
Facebook. Cudi cung cu phan hoi s& duoc giri dén ngudi
dung théng qua app Messenger. Thir tu cac bude dugc trinh
bay ¢ Hinh 5.

1. Gt tin nhén qua app 2. Tin nhén dén Facebook server

o ]
i
Facebook

Carahnn iﬂccnnnnr
User 1 erver
. 5. Giti phan hoi dén app
6. Nguoi dung doc tin nha sendAP

4. Tra vé cau phan hd

webhook

10q Ugp Ugyu ULL "¢

Bot server
Hinh 5. M6 hinh hoat dong chatbot Facebook Messenger
4.2. Céu hinh chatbot
4.2.1. C4c khi tao can thiét
Trudc hét, dé phat trién mot ing dung trén nén tang
NodeJs, nha phat trién can khai bdo cac théng s6 nhu
express, body-parser, request, ... phuc vu cho viéc day dir

liéu d& nhap 1én HTML. Bén canh d6, dé phuc vu cho qua
trinh tién xtr Iy ngdn ngir va trich xuat, nhom tac gia khai
béo céac thu vién stemmer, node-vntokenizer [30].

4.2.2. Cdu hinh webhook

Webhook (c6 thé goi 1a web callback) cho phép cac tmg
dung cung cap dit liéu trong thoi gian thuc.

Trudce hét, Facebook can x4c minh ring webhook dang
hoat dong. Nha phat trién (g dung can tao mot ma thong
bao tuy chon dé dang ky webhook nhén cac su kién cho
bot. Khi d6, Facebook giri mot request bang ma théng béo
da duoc cung cap trong tham sd hub.verify. Webhook s&
xac minh mé thong béo chinh xac va giri phan hi tré lai
qua thong s6 hub.challenge. Néu ma khong chinh xac s& ¢6
phan hdi 403. Khi nhan duge su kién webhook, bot ludn
phai tra v& phan hdi 200. Messenger s& gui lai sy kién
webhook sau mdi 20 gidy cho dén khi nhan dwoc phan hoi.
Néu bot khong phan hdi s& bi messenger huy dang ky.
4.2.3. Xay dung tdp dit liéu hudn luyén

Str dung 1000 cap (cau hai, intent) da dugc xay dung
va trinh bay ¢ Phan 3.1. Mdi cip nhu vay duoc thém vao
tap dir liéu huan luyén theo function training data.push.
4.2.4. Xay dung mé hinh hudn luyén

Hai thu vién ‘stemmer’ va ‘vntokenizer’ dugc st dung
lan luot cho giai doan tién xir 1y va trich xuit dic trung.
Riéng & budc huin luyén, thay vi sir dung thu vién cua
scikit-learn, chung t6i van dung mé hinh phan phdi x4c sut
Multinomial Naive Bayes dé phat trién thudt toan ciia mo
hinh phan 16p.

Phuong phap thuc hién véi Multinomial Naive Bayes
nhu sau: M6t cau hdi thoai dugc dua bdi nguoi dung s€ di
qua cac budc tién xir Iy nham loai bo cac ‘stopwords’ va
trich xuét ddc trung bai phuong phap BoW; Sau d6 md
hinh phén 16p s€ xac dinh ‘score’ ctia cau hdi d6 cho tung
intent trong tap dit liéu. Két qua intent du ra chinh 14 intent
c6 ‘score’ cao nhat.

5. Két qué va danh gia thue nghiém
5.1. Két qua thwe nghi¢m

Két qua thu duoc qua trién khai thyc nghiém kha kha
quan. Hinh 6, minh hoa mét truong hop nguoi dung hoi 4
cau lién quan vé co s& vat chat. Chatbot da tra 161 dang 3
trén 4 (}éu. Khi ‘score’ tinh dugc bang 0, cbatbot dugc lap
trinh d€ dua cu tra 161 “Ban vui long doi d€ minh kiém tra
lai cho chdc chan nhé. Mong ban thong cam”.

Cd s& vt cht cd thé ndi 1a hién dai va day di nhat ban nhé. Ban cd thé xem ki nhiing
théng tin v& cac phong thuc hanh, phéng hoc, khu tu hoe va gidi tri ciing nhu cac thigt
bi hién dai tai day: http://dut.udn.vn/Fast/Gioithieu/id/2654

Ad cho hdi oo sd vat chat

Cd 58 vat chat co thé néi 13 hién dai va day dd nhat ban nhé. Ban cé thé xem ky nhiing
théng tin v& céc phong thue hanh, phang hoe, khu tu hoc va gidi tri cling nhu cic thigt

bi hién dai tai day: http://dut.udn.vn/Fast/Gioithieu/id/2654
Da ad cho em hdi cd 56 vat chat vdi

Ban vui long ddi minh kiém tra lai cho chic chin nhé. Mong ban théng cam.

Da ad cho em hdi cd s& vit chat a

Co s& vat chat c thé ndi 12 hién dai va div A0 nhat ban nhé. Ban ¢6 thé xem k¥ nhitna

Hinh 6. M¢t két qua thiee nghiém trén I6p ‘Co sé vt chdt’
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5.2. Danh gia thuc nghi¢m

Nhom téc gia thyc hién qua trinh dénh gia thue nghiém
trén 50 ngudi dung - nhitng ngudi duge yéu cau hoi chatbot
nhiing céu lién quan den van d& tuyén sinh. Noi dung chu
dé (intent) can hoi va s6 luong céu hoi mdi chi dé dugc
nhém tac gia cung cap cho mdi ngudi. Tap kiém thir (tong
s6 cau hoi ma mdi nguoi dua ra trén moi chii de) lic nay Ia
200 cau. Béi chleu lai véi Hinh 4 & Muyc 3.1, s6 cAu & mdi
chii ¢&& ma mdi ngudi phai hoi chatbot bang 20% (ti 16
200:1000) s6 cau hoi trong mdi chu dé cua tap dir liéu. S6
lidu cu thé duoc trinh bay & cot (1) va (2) & Bang 8.

Tinh toan thong s d chinh xé4c cuia chatbot bang cach
lay ti 18 % giita cu tra 10i dung thu dugc so véi sd cau hoi
dat ra. 6] cot (3), tinh toan s6 cau tra 1oi dling trung binh
cho mdi 16p dir liéu bang cach lay gia tri trung binh cong
ctia s6 cau tra 10i dung thu duoc tir 50 nguoi. Sau cing, s6
lugng céu tra 101 dang trung binh trén toan bd cac 16p tinh
duoc 12 155.1 cau. Tong sb cau hoi 1a 200, tir d6 suy ra do
chinh xac cua chatbot 1a 0,775.

Bdng 8. DBj chinh xdac trung binh cua cdc lop dir liéu

Intent S6 cau SO cauhoi | S6 cautraloi | DO chinh

huan luyén | kiém thir | dGng trung binh Xac

(0) (1) (2) 3) 4
0 203 40 29,4 0,74
1 76 15 10,9 0,73
2 41 8 6,40 0,80
3 48 10 6,80 0,68
4 78 16 14,2 0,89
5 67 13 9,30 0,72
6 81 16 13,0 0,82
7 73 15 11,0 0,74
8 79 16 13,0 0,82
9 75 15 11,8 0,79
10 54 11 9,10 0,83
11 40 8 7,00 0,88
12 15 3 2,00 0,67
13 18 4 3,20 0,80
14 26 5 4,10 0,82
15 26 5 3,90 0,78
Téng cong 155,1 0,775

Dua vao s6 liéu Bang 8 ¢ thé théy, chatbot tra 161 mot
s6 chi dé rat hiéu qua nhu 16p 4 (Diém chuén) véi do chinh
xé&c 0,89, hoic 1a 0,88 ddi véi 16p 11 (Viéc lam). Nhung
chatbot ciing tra 10i voi d6 chinh xac thap (0,68) & 16p 3
(Co hoi dau). Cac 16p nhu 0, 1, 5, 7, 12 cho d6 chinh xac
xép xi 0,7. Tém lai, néu so sanh do chinh xéc thuc nghiém
la 0,775 véi dd chinh xac 0,955 cua Multinomial Naive
Bayes, tap kiém thir 200 & Bang 2, thi két qua thu dugc
0,775 1a chua t6t nhu mong doi. Gia sir ngudi ding hoi 10
cAu thi chatbot dwa ra 7 dén 8 cau tra 16i ding. Mic du két
qua thyc nghiém con phuy thudc vao nhiéu yéu td khach
quan va chu quan, tuy nhién két qua thu dwoc van rat dang
quan tam.

6. Két luan

Trong bai bdo ndy, nhoém tac gia da so sanh cac mo hinh
phan loai van ban dya trén cac thuat toan hoc may SVM,
Linear Regression, va Naive Bayes. Két qua da cho thiy
mo hinh st dung SVM ¢6 d6 chinh xac tdt nhat, tuy nhién
thoi gian huan luyén l1au. Trong khi d6, Naive Bayes cho
két qua do chinh xéac tét thir 2 va co thoi gian huan luyén
nhanh nhat. Tir d6, nhom tac gia da st dung thuit toan
Naive Bayes dé xay dung chatbot tw van tuyén sinh qua
Facebook, va cho két qua thue nghiém tdt, co thé ung dung
tai cac don vi gido duc.

Lo1 cadm on: Bai bao nay duoc tai trg boi Truong Pai hoc
Bach khoa — Pai hoc Pa Nang véi dé tai ¢co ma so T2019-
02-54.
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