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ABSTRACT

In this study, we propose a solution to build a semi-automatic consultancy
system  (a  semi-automatic  question-answering  Ssystem)  using
mobile/Internet networks and machine learning approaches. To build the
system, at first, we need to build modules for sending and receiving
SMS/email messages. These modules are important for pupils to send their
questions that need to be consulted. Next, a message classification module
is built using a combination of machine learning method (e.g., SVM) and
text processing technologies. Finally, a whole web-based system is
conducted to integrate these modules. The initial results show that the
system can classify the questions at 82.33% of accuracy, thus, the
proposed approach is feasible.

TOM TAT

Trong bai viét nay, ching t6i dé xudt mét giai phdp xdy dung Hé thong ho
tro' tir van tuyén sinh ban tw dong sir dung két hop cdc kyp thudt trong xir Iy
van ban, may hoc SVM va xit Iy tin nhdn SMS trong hé thong thong tin di
dong. Hé thong tw van ndy cé khd ndng tiép nhdn cau hoi cua thi sinh tir
trang Web/email hodc qua tin nhan SMS, sau dé, cdu héi sé dwoc phdn
loai tw dong bang mdy hoc SVM dé chuyén dén chuyén gia thich hop trong
tirng linh viee. Sau khi c6 cdu tra 1oi tir chuyén gia, hé thong sé phan hoi
tirc thi cho thi sinh. Bén canh do, ngay sau khi thi sinh dat cau hoi, hé
thong sé xir Iy va tim d¢ twong dong ciia cdu hoi hién tai so véi cdc ciu da
dwge trd 1oi truée day, nham goi ¥ cho thi sinh ¢é thém théng tin. Thir
nghiém trén tap dir liéu thu thdp dwoc tiwr 447 cau hoi thuéc 8 linh vuc
thuong dwoc nhiéu thi sinh quan tam cho thdy hé thong dat dg chinh xdc
82.33%. Do chinh xdc nady sé con dugc cai thién theo thoi gian khi ma
lwong cau hoi du Ion cho mé hinh may hoc, vi the gidi phap dé xudt nay
S& mor ra mét hiedng méi trong hé tro tw van tuyén sinh.

1 GIOI THIEU

Gan day do cong tac tuyén sinh c6 nhiéu thay

nhiéu yéu t6 nhu dia diém, thoi gian, nhan sy,.. do
vay chi ho tr¢g dugc mot b phén thi sinh & thanh
pho hodc nhitng thi sinh c6 diéu kién tham du.

ddi ca vé& ndi dung 1an hinh thirc nén rit nhiéu thi
sinh va ca gia dinh kh4 bdi rbi, viéc tu van tuyén
sinh va chon nganh hoc phu hop 1a nhu cau ma xa
hoi dang rat quan tam. Mac du hang nam, phan l6n
chc truong (don vi) déu to chirc cac dot tu van cho
thi sinh, tuy nhién viéc nay con phu thudc vao
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Phan 16n céc thi sinh & viing sau ving xa khong c6
diéu kién tham gia. Bén canh do, mot s6 t& chire
cling da thiét 1ap cac trang web dé nhéan va tra 10i
cac cau hoi cua thi sinh, nhu: tuvantuyensinh.vn,
huongnghiep.tuvantuyensinh.vn,... Tuy nhién, cac
trang nay da phan 1a nhan ciu hoéi cta thi sinh sau
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do viée giai dap cling dugc t6 chirc theo dinh ky
chur khong truc tuyen.

Hién tai, dién thoai di dong khong con xem la
mot mat hang xa xi ma n6 dang la phuong tién
truyén/nhafm thong tin tirc thoi va hiéu qua, dac biét
la & nhitng noi vung xau, vung xa. Voi gioi tré,
viée sur dung Internet hay dién thoai dé giri tin nhan
1a viée hét stc don gian. Chinh vi thé, viéc tur van
tuyén sinh qua hé thdng tin nhin s& dam béo tinh
tirc thoi va hidu qua, nhdm giup cic em cdp nhat
thong tin, dugc gidi ddp cac cau hdéi mot cach
nhanh nhat trong tuyén sinh va nhiing van dé lién
quan. T nhitng thyc trang trén, nhu cAu cAn mot
hé théng tu van tuyén sinh ¢6 thé hoat dong mot
cach tu dong 24/7, dé c6 thé hd trg ca thi sinh 1an
gia dinh 1 rat can thiét. Tuy nhién, vin chua thay
¢6 hé théng nao c6 kha nang dap ung dugc cac yéu
cau trén.

Trong bai viét nay, chung t6i de xuat mot giai
phép xay dung Hé thong hd trg tu van tuyén sinh
(ban) ty dong sir dung két hop cac ky thuét trong
xu Iy van ban (xtr Iy ngdn nglr tu nhién), may hoc
SVM, va xtt Iy tin nhian SMS trong hé théng thong
tin di dong. Thir nghi€ém trén tap dir liéu thu thap
duoc tir 447 cau hoi thudc 8 linh vuc khac nhau
cho théy hé théng dat do chinh xéac kha tdt, vi thé,
giai phap dé& xuat nay s& mé ra mot huéng moi
trong h tro tu van tuyén sinh mot cach ty dong.

2 KIEN TRUC CUA HE THONG

Kién tric cia hé thong duoc trinh bay trong
Hinh 1. O @6, khi thi sinh can duoc tu van, ho s&
dat cau hoi thong qua email, website, hodc tin nhin
SMS. Cau hoi nay sé& dwoc hé théng xu Iy (nhu
tach tir, loai bo tir ding, chon tu khoa) va dua vao
bd phan loai SVM. Cau hoi sau khi dugc phan loai
s€ dugc glri tdi cac chuyén gia (can by chuyén
trach) thudc linh vyuc twong Gtng nhu Giao vy, Tai
vy, cac nganh cong ngh¢ thong tin,... Ngay sau khi
nhan duoc cu tra 16 tir cac chuyén gia hé théng s&
phan hoi tirc thi cho thi sinh (qua email hodc qua
tin nhan SMS tiy cong cu ma ngudi hoi st dung).
Bén canh do, ngay sau khi thi sinh dat cau hdi va
trong thoi gian cho cau tra 101 tor chuyén gia, hé
théng s€ tu dong hién thi cac cau hoi tuong tu ma
da c6 cau tra 101 trude d6 thong qua chirc nang tim
cac cau hoi trong dong.

Hé thong nay c6 kha nang lam viéc song song
dé tiép nhan va phan hdi cac cu tra 10i théng qua
website, email va tin nhin SMS, hoat dong lién tuc
24/7 trong nam.
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bé dap tng duoc yéu cau cua hé thong nhu da
mo ta, chiing t6i tien hanh xay dung cac modules
va thyc hién cac cong viéc nhu sau:

— Xay dung module quan ly, tiép nhéan va tra
161 cau hoi qua giao dién web (gom ca viéc quan 1y,
gui va nhan email)

— Xay dung module quan 1y, tiép nhan va tra
101 cau hoi qua SMS

— Xay dung module xur ly cau hoi (tach tu,
loai bé tir dirng, chon tir khoa)

— Xay dung modul‘e phan loai (tu dong) cau
hoi theo ‘a]rng~ linh vyuc bang k¥ thuat phan loai may
hoc véc-to ho trg (SVM)

— Xay dung module quan ly chuyén gia va néi
dung phan hoi tir chuyén gia

— Xday dung module goi y cdc céu hoi lién
quan (dung tf-idf va d¢ twong dong Cosine)

_— Phan tich, thiét ké va xay dung hé thong
(nén web) hoan chinh deé tich hop cac module trén.
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Hinh 1: Kién tric ciia hé théng tw vn tuyén sinh

Do tin nhidn SMS rat ngin va c6 dong, nén sb
lugng tir khoa khong nhiéu va it khi ldp lai, ching
t6i dé xuat ba phuong an chon tir khoa 1a phuong
an thu cong, phuong 4n tu dong va két hop ca 2.

— Phuong 4n chon tir khoa thi cong: Hé théng
s€ st dung nhirng tir ¢6 trong danh sach tir khoa
(tap ddc trung van ban) da duogc xay dung thu cong
boi cac chuyén gia/admin. Vi du, lién quan dén
linh vuc CNTT thi c6 nhiing tir nhu Hé thdng
thong tin, Khoa hoc may tinh, tri tu¢ nhan tao,...
Phuong an nay doi hoi ton chi phi vé thoi gian va
cong suc cua chuyén gia.

— Phuong an chon tir khoa ty dong: Hé théng
s& tu dong chon tir khoa bang cach tach tir, loai bo
cac tor dung (stopwords - la nhiing tr thuong
xuit hién trong vin ban nhung khong cé gid tri
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phan loai chang han nhu “va”, “nhung”, “c6”,

“khong”,..) 234.

— Phwong 4n két hop: Do trong giai doan ban
dAu, bo tir khoa va tap dir lidu do nhom tac gia thu
thap va xdy dung chua nhiéu, chwa phong phu nén
chung t6i két hop ca 2 phuong an trén dé xay dung
bo tir khoa.

Sau khi ¢6 bd tir khoa, hé théng s€ véc-to hoa
chung dé 1am dau vao cho bd phan 16p SVM. Hién
tai, trong giai doan thir nghiém nén hé théng van
hanh theo co ché ban tu dong, nghia la sau khi hé
thong phan loai cau hoi, ngudi quan tri s& kiém tra
Kkét qua va thyc hién phan loai lai (néu co sai sot)
dé 1am co so (gan nhin) cho viéc xay dung va huin
luyén lai mé hinh sau nay. Trong phan tiép theo,
chung t6i s& mo ta chi tiét cach xay dung cac
modules nhu da trinh bay.

3 XAY DUNG CAC MODULES HO TRQ
PHAN LOAI CAU HOI TU PONG

3.1 Xay dung module tiép nhan cu héi
3.1.1 Moulde tiép nhdn cdu héi qua SMS

Giri tin nhian SMS: V& tong tl}é, ¢6 2 cach dé
gui tin nhan SMS tr may tinh dén dién thoai di
dong:

Cach 1: Két ndi dién thoai di dong hodc
modem GSM/GPRS/3G vao mdy tinh. Sau d6 dung
tap 1énh AT (AT la tir viét tit cua ATtention) dé
chi thi cho dién thoai hodc modem gui tin nhén
SMS.

Cach 2: Két ndi may tinh véi Trung tim SMS
(SMSC) hoac SMS Gateway ciia mang khong day
hodc nha cung ca?ip dich vu SMS. Sau do gui tin
nhin SMS bang cach sir dung cac giao thirc/giao
dién duge hd trg boi SMSC hoic SMS Gateway.

Nhin tin nhin SMS: Tuong tu nhu viée gui
tin SMS, ta ciling ¢6 2 cach d€ nhén tin nhan SMS
trén may tinh.

Cach 1: Két nbi dién thoai di dong hodc
modem GSM/GPRS/3G vao may tinh. Sau d6 dung
tap 1énh AT dé doc tin nhin nhan duge tr dién
thoai di dong hodc modem. Bét loi cta viéc nhan
tin nhén theo cach nay la modem khong thé xir 1y
mot s6 lwong 16n Iuu lugng tin nhin SMS truy cép.
C6 mot cach dé giai quyét van dé nay dé 1a sir
dung nhiéu modem dé can bang tai luu lwong SMS
truy cap. Mdi mot modem s& c6 mot thé SIM va sb
thué bao riéng. Sau d6 viéc gri va nhan tin nhin
SMS thong qua tap 1énh AT
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Cach 2: Truy cdp dén Trung tdm tin nhén
(SMSC) hodc SMS Gateway cua mang khong day.
Moi tin nhin SMS nhan dugc s& duoc chuyén tiép
dén may tinh thong qua giao thirc/giao dién dugc
hd trg bai SMSC hodc SMS Gateway.

Trong nghién ctu ndy, ching t6i dung thu
vién SMSLIB 14 dé hd trg viéc giri va doc tin nhan
SMS tu modem 3G va luu vao co s& di liéu
hé thong.

3.1.2 Module tiép nhdn cdu hoi qua Web/Email

Tuwong ty nhu nhitng trang web truyen thdng,
nguoi dung s€ thong qua mét form dé dién giri cac
thong tin can dwoc tu van. Dé giri va nhan email,
hé thdng st dung giao thirc smtp dé gui va pop3
dé nhan.

3.2 Xay dung module rit trich tip dic
trung vin ban tiéng Viét

Cac cau hoi sau khi duoc tiép nhan s€ duogc xir
ly bang cac phuong phap nhu trong xu 1y ngdén ngir
tu nhién 234. Viéc x1r Iy nay duoc thuc hién qua
hai budc: Tach tir va lya chon dac trung (tir khoa).

3.2.1 Tach tr

Tach tir 1a mot trong nhitng budc tién xir Iy co
béan trong viéc phan loai van ban 234. Viéc tach tir
tiéng Anh kha don gian do trong tiéng Anh mdi tir
1a mot nhom ky tu ¢6 nghia, dugc phan cach boi ky
tu khoang tring trong cau. Trong khi do tleng Viét
phai d6i mat voi van dé nguoc lai do thyc te mot tur
tleng Viét ¢6 thé co6 nhiéu hon mot am tiét duge
tach ra do d6 khoang tring khong phai ludn luén 1a
ky tu dé phan tich mot tir tiéng Viét. Chinh vi thé
ta khong thé ap dung cac thuat toan tach tir tiéng
Anh cho tiéng Viét. Viéc tach tir tiéng Viét da dugc
nhiéu t6 chirc va ca nhan quan tdm nghién ctru véi
nhiéu cach tiép can khac nhau, trong d6 2 da cho
thiy phuong phap so khép téi da (Maximum
Matching) cho két qua tach tir dat do chinh xac
96%-98%.

Bén canh d6, trong van ban, mot s tir goi la tir
dimg (stopwords) nhu tur nbi, ddu chdm cau, ky
hiéu dic biét, tir chi s lwong (“va”, “cac”, “nhiing,

“mdi”,...) khong c6 gia tri trong phan loal Do vay,
dé giam bot sb luong dic trung, néng cao tbe do
tinh toan, cac tir dirng nay can dugc loai bo. Mot
vai phuong phéap thuong duoc sir dung dé loai bo
cac dic trung khong quan trong: Tan suit xuat
hién cua tir (chi s6 TF), do loi thong tin, thong tin
tuong hd, do manh ctia tir va mot s phuong phap
khac 234.

CLIT3
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Trong nghién ctru nay, ching t6i sit dung cong
cu VnTokenizer 2 dé tach tir va loai bo tir dimg.
Cong cu nay dugc phat trién dya trén phuong phap
so khop t6i da (Maximum matching) véi tap dit
lidu st dung 12 bang am tiét tiéng Viét va tir dién tir
vung tiéng Viét. Cong cu duoc xay dung trén ngon
ngit Java, mi ngudn mo. C6 thé dé dang tich hop
vao cac hé thong phan tich tiéng Viét khac. Cong
cu nay tach tir cho d6 chinh xac 1a 96% - 98%.

3.2.2 Xay dung bé tir khoa ddc trung

Bo tir khoa dac trung 1a mdt danh sach cac tur
khoa déc trung cho cac nhom linh vyc can phan
loai (s& dugc trinh bay chi tiét sau, trong Bang 1).
Trong nghién ctru nay, ching to6i dé xudt ba
phuong an chon tir khoa la phuong én thu cong,
phuong 4n tw dong va két hop ca 2 phwong 4n trén
nhu da trinh bay trong phan II.

Mot vin d& quan trong can quan tim khi xay
dung tap dir liéu la thoéi quen nhén tin tiéng Viét
khong co dau cia ngudi ding, do vay trong qua
trinh xay duyng tap dir liéu va bo tir khoa néu ta chi
sir dung tiéng Viét co diu thi s& lam cho két qua
phén loai tré nén khong chinh xac méc du ndi dung
tin nhin c6 chta tir khoa can thiét cho phan loai,
chi c6 khac 1a tir khoa d6 khong ¢ dau tiéng Viét.
Do do, dé giam sai sot trong phéan loai tin nhén,
chung t6i dé xuat mot giai phap dé xay dung bo tir
khoa 14 tuong tmg véi 1 cau hoi, s& tao ra hai mau
tin: mot cho tiéng Viét va mot cho tiéng Anh.

3.3 Phan loai ciu héi bing SVM

Trong nghién ciru nay, ching toi cai dat, hué:ln
luyén va sit dung SVM cho phan loai tin nhan
thong qua cong cu LibLinear 13 .

Tapciu L_)
hoi
em

Céuh}'}[
Hinh 2: Quy trinh phén loai ciu héi
3.3.1 Phan logi cdu héi bang SVM

Tdp tir
khéa Véc-to hoa, gan
nhan (dilidu
thua)

Hugin luyén
md hinh
phan lép

Mé
Mnh

Tach tir, loal
bé tir dirng

Tap tir
khéa

—>

Véc-tohéa
(dinh dang dir
lidu thua)

Phin
lép

Téch tir, loai
b tir dirng
-

C6 kha nhiéu linh vyc lién quan trong tu vén
tuyén sinh, dé minh hoa, trong nghién ctru nay
chung t6i chon tdam nhom linh vuc nhu trinh bay
trong Bang 1. Tuy nhién, hé thong hoan toan co thé
dugc mé rong bang cach thém vao cac nhém linh
vuc khac sau nay.
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Béang 1: Cac 16p (Iinh vue) cin phan loai
Ma loai

Linh vuc lién quan

CNTT va truyén thong

Khoa hoc x4 hdi va nhan vin
Kinh té

Ki thuat

Nong nghiép

Su pham

Quy ché - ho so

Diém chuan - nguyén vong

O IN DN WN -

Quy trinh phan loai cau hoéi bang SVM duoc
thue hién nhu mo ta nhu trong Hinh 2. Tép cau hoi
thu thap dugc sé dugc tach tir, loai bo tir ding va
lya chon tir khéa. Sau d6 chung dugc véc-to hoa dé
lam du vao cho bo phén 16p SVM. Viée tach tir va
chon tir khoa d dugc trinh bay & phan B.

Dé vec-to hoa cac tir khoa (dic trung), do vin
ban 1a tin nhin SMS/email nén sé lugng tir khoa
khong nhiéu va it khi lap lai nén khi véc-to hoa ta
khong quan tam tur khoa do xudt hién bao nhiéu lan
ma chi can quan tdm nd c6 xuét hién hay khong,
néu c6 xuat hién thi phan gia tri trong sO ghi 1, néu
khong xuat hién thi khong can phai luu, dinh dang
nay con duoc goi la dinh dang thua 5612. DPinh
dang timg dong cuia tap tin huin luyén nhu sau:

<label> <indexl>:<valuel> <index2>:<value2> ...

Vi <label> 1a nhan (16p - class) ctia cau hoi,
<index> 1 chi s6 cua tir khoa, chi s nay tuong
ung voi s6 thur tu cua tir khoa trong tap tin tir khoa,
<value> 13 gia tri trong s6 cua tir khoa. Véi value =
0, ta c6 thé khong can luu nhu vi du sau:

1 1:1 5:1 7:1
1 1:1 2:1

3 3:1 67:1 90:1 130:1

6 6:1 9:1 123:1 149:1

3.4 Xay dung module ggi y cau héi lién quan

Ngay sau khi thi sinh dat cau hoi, trong thoi
gian cho doi tra 10i, ching t6i dé xuat xay dung
mdt module ggi ¥ cac cau hoi co lién quan da dugc
tra 101 truge ddy dé thi sinh c6 thém thong tin hd
trg quyét dinh. O ddy chung t6i st dung phwong
phap tinh d6 twong ddng Cosine.

Dé tinh do6 twong dong Consine, trudc hét tit ca
cac cau trong van ban s€ dugc vector hda thanh cac
vector ¢ do dai bang nhau thong qua viéc tinh
TF-IDF.



Tap chi Khoa hoc Truong Pai hoc Can Tho

TF (ferm frequency):

f(t,d)

4 d) = . d w e d)

Trong do:
f(t,d) 12 s6 1an xuat hién tir t trong vin ban d.
‘max{f(w,d) : w € d} la s6 1an xuét hién nhiéu
nhat ciia mot tir bat ky w trong van ban.
IDF (inverse document frequency).
log 1D
[{d eD:t ed}|

idf(t, D) =

Trong do:
ID|: Tong s6 vin ban trong tap D

{ld e D:t e d}l S6 vin ban chira tir nhat
dinh, véi diéu kién 7 xut hién. Néu tir d6 khong
xudt hién & bat cir 1 vin ban nao trong tap thi mau
sO s& bang 0 => phép chia cho khong khong hop 1€,
vi thé nguoi ta thuong thay bang mau thirc 1+ |{d
e D:ted}|.

TF-IDF:
tfidf(t, d, D) = tf(t,d) x idf(t, D)

Sau khi x4c dinh tf-idf, ta tao ra tap cac vector
chira chi s6 TF*IDF cho ting ciu hoi. Sau cing 1a
tinh d6 twong ddng Cosine cua vec-to cdu hoi hién
tai (a) va cac vec-to cua cac cau hoi trudce day (bl,

b2, ...bn), theo cong thirc:
a.b
cos H =
lal + |b]

Tir két qua do twong df“)r}g Cosine, ta c6 thé
chon ra top-N cau héi twong dong dé goi y.

4 XAY DUNG HE THONG THONG TIN
VA TICH HQP CAC MO MODULES

Tuong tu nhu viéc xdy dung cac hé thong
thong tin quan ly khac, hé thong nay ciing duogc
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phan tich, thiét ké, xay dung va cai dat va sau do la
tich hgp voi cac modules quan ly, phan loai cau
hoi. Tuy nhién, do gidi han s6 trang cua bai viét,
ching t6i chi mo ta mot sé mé hinh/so @6 co ban.

Ngoai nguoi dung la thi sinh (nguoi dat
cau hoi), h¢ thong quan 1y hai d6i twong nguoi
dung khac 1 chuyén gia (can bo) va quan tri/diéu
phdi vién.

Mot phan ciia so d6 use case duoc biéu dién
nhu trong Hinh 3.
< > < them can bo>
/CBD n;;c;n
7 " em danh sach1> <\ ho >

cau hoi

xem thong tin
can bo

L S

phan
loai lai

< xemcauhinh >\ <

he thong A
e TS <extenc>>
di SRR < cap nhat cau hinh >
@; kecauhoi ) T

s
Hinh 3: Mt phén ciia So dd use cases

Céc chiic nang chinh cta ngudi dung chuyén
gia: Xem, chinh stra thong tin cd nhan; Tra 101 cac
ciu hoi cua thi sinh lién quan dén chuyén mon;
Phan loai lai tin nhin néu co sai sot. Cac chire nang
chinh cua quan tri/ diéu phdi vién: Cép nhat cac
linh vuc (cac 16p) cua phan loai; Thém/cap nhat
can bo mai; Cap nhat, phan loai tin nhén; C4u hinh
hé thdng; Théng ké.

Chi tiét so do thuc thé két hop duoc trinh bay
trong Hinh 4. Trong d6, cac thyc thé chinh ciia hé
théng bao gém: Thi sinh, Can b0, linh vuc va ciu
hoi. Mot can b co thé phu trach nhiéu linh vuc.
Mot cau hoi co thé thudec mot hay nhiéu linh vuc. ..

Sau budc phén tich, thiét ké ta tién hanh cai dat
va tich hop cac modules vao hé théng. Hé théng
téng thé duoc xiy dyung theo md hinh MVC trén
nén ngdn ngit Java (Spring MVC framewwork) véi
hé quan tri co so dir liéu MySQL.
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THONG TIN DANG NHAP
Id <pi> Integer <M>
User_name Characters (10) <M>
HOC HAM Password Characters (20)
ma HH <pi> Integer <M> LINH VUC
ten_HH Variable multibyte (20) <M> T ma_LV <pi> Integer M>
li —{ten_LV Variable multibyte (20) <M>
N d G0 =
fe) langinhap
co chuc danh chua
‘/ CAN_BO
"Tma cB <pi> Characters (8 M>
HOC VI hoTen_CB Variable multibyte (30) <M> TU_KHOA
; cohocyi | ngaySinh CB - Date $tTK  <Undefined>
ma HV <pi> Integer M> || {<| phai_CB Variable multibyte (3) noidung_TK <Undefined>
ten_HV Variable multibyte (20) <M> «it_CB Characters (12) <M> i
email_CB Characters (50) <M>
K diaChi_CB Variable multibyte (50)
cong tac N
-+ b NGUOI DAT CAU HOI
ralloi
DONVI stt_usr <pi> Integer <M>
ten_usr Variable multibyte (20) <M>
ma DV <pi> Characters(10) <M> \ email_ust Characters (50) <M>
ten_DV/ Variable multibyte (30) <M> HOLTRALOI thuoe sit_us Characters (12) <M>
sdt_DV Characters (13) <M> ol &5 [ g 7
i st CH q <M> v
diaChi_DV Variable multibyte (100) nd_CH Variable multibyte (300) <M>
nd_CHPT Variable multibyte (200)
tu_chinh Variable multibyte (10)
thoiGian_CH Date & Time <M> |
nd_TL Variable multibyte (200) ' dat_cau_hoi
thoiGian_TL Date & Time -

Hinh 4: So d6 thyc thé két hop (ERD)

5 KET QUA MINH HQA
5.1 DJ chinh xac ctia mo hinh phén loai
5.1.1 Dir liéu thir nghiém

Pé thu nghiém d¢ tin cay ctia mod hinh du doén,
chung t6i thu thap tap dir liu gdm 447 cau hoi,
trong d6 c¢6 235 cau hoi (c6 dau tiéng Viét) va 212
cau hoi khong co dau tiéng Viét duoc hé théng tur
dong sinh ra. Sau khi tach tir va loai bd tur dung,
con lai 431 tir khoa. Cac cau héi trong tap dir liéu
nay thudc 8 linh vuc nhu da trinh bay trong Bang
1, phan bd kha ddng déu nhu trong Hinh 5, diéu
nay s& gitip tranh tinh trang mét can bang dir liéu
(imbalanced data) s& lam anh huéng dén két qua
phéan 16p.

53 56 58 58 57 = 56
Hinh 5: Phan phdi dif li¢u ciia 8 linh vue twong
rng tir trai sang (8 16p — target class)

5.1.2 Do chinh xdc

Béng nghi thirc kiém tra chéo (10-folds cross
validation), mé hinh phan loai cu hoi bing SVM
(dung cong cu LibLinear) cho két qua cao nhat dat
82,33% trong khi Decision Tree (C4.5/J48) chi dat
d6 chinh xac 59.51% nhu minh hoa trong Hinh 6
(trai). Tir két qua nay ta nhan thy rang do cau hoi
qua tin nhdn SMS (email) rat ngin nén tap dir liéu
biéu dién cho cac cau hoi nay rat thua (sparse) vi
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vély chung t6i da chon phuong phap biéu dién dir
liéu thua va dung SVM dé phan 16p 1a phu hop.

Kiém tra trén d6 do Area Under the ROC Curve
(AUC — day la d6 do thuong duoc dung trong xép
hang (rank) cac phuong phap), két qua nay ciing
gan twong tu cho cac phuong phap (SVM dung
Liblinear dat 0.899) nhu minh hoa trong Hinh 6
(phai).

mliblinear  WLBSVM
82327

DecisionTree B KNNS mUblUnear WUBSVM  mDecisionTree  mkNN-S
0899

75392
0859

0s
o8s
oss
g
2086
sesos 5082 034
50 08

Hinh 6: P chinh xac (trai) va d¢ do AUC (phai)

% Chinh xdc

g &8 3 o 8B B

5.2 Cac giao dién minh hoa

Hinh 7 minh hoa giao dién “Pdt cau hoi” dé gui
yéu cau thong qua giao dién web. Trong thoi gian
cho cau tra 101, hé théng s€ tu dong goi y cac cau
hoi lién quan (phan dudi cua Hinh 7) dén céu vira
hoi théng qua module tinh d6 twong dong clia cau
hoi dang dugc truy van va cac cau hoi da duoc
tra 10i truc ddy, nham hd trg thong tin tt nhat cho
thi sinh.

Cdc chiwrc nang chinh cia nguwoi dung la
chuyén gia:

Tra 161 cdc cdu hoi lién quan dén chuyén mon:
Sau khi dang nhap thanh cong, chuyén gia co thé
tra 101 cac cau hai lién quan dén linh vuc ma ho da
dang ky (néu dung giao dién web). Cac cau hoi nay
dugc chuyén cho timg can bo nhd vao hé théng
phan loai cau hoi ty dong hoac ban ty dong (diéu
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phoi vién s€ chuyén) tuy thudc vao viéc cau hinh
h¢ thong.

Phdn logi lgi cau hoi: Pugc cai dat cung trang
v6i phén tra 16i cdu hoi, néu chuyén gia thay cau
hoi khong dung chuyén mon cua minh thi ho s€
phan loai lai cu hoi d6 dé chuyén dén dung can bo
phu trach, nhu minh hoa trong Hinh 8.

Pat cau hoi

Ho vatén Nguyen Thai Son

Email ntnghe@gmail.com

SO dién thoal Nhap sé dién thoai d& gl cau tra 101
CaEick E£m dang rét ban khoan [ nganh ngdn ngi¥ Anh
trirding hoc vién Ngén Hang diém chudn 1a nhan hé
s6 1 hay 2 a?

Hinh 7: H¢ thong tw dong goi y cac cau héi lién quan

Cic chirc ndng chinh ciia ngwoi ding la qudn
tri/dieu phoi vién:

— Cap nhat, phan loai lai tin nhén nhu cua
chuyén gia

- Cdu hinh hé thong: Cho phép thay d6i mot
s6 thong so hé thong nhu thoi gian hé thong lap lai
viée truy vén va hudn luyén lai md hinh, s0 luong
tin nhén dé thyc hién huén luyén lai,.

Théng ké tin nhdn: Cho phép thong ké tong
) luong céu hoi hé thdng nhan dugc, sé luong tin
nhén da tra 161, s6 luong tin nhén theo timg chuyén
nganh, s6 lugng tin nhin da tra 101 cia timg can bo,
theo tirng thang, ting nam. ..

Hién tai, hé thong la mdt hé ban tu dong, muc
dich chu yéu la thu thap dir liéu dé xay dung cac
mo hinh phéan loai nén trong qua trinh van hanh hé
théng ngoai thuc té, hé théng can thuong xuyén
kiém tra va huan luyén lai cdic mé hinh dé nang cao
d9 chinh xac cho phan loai ty dong. Sau mot
khoang thoi gian xac dinh, hé thong s& tién hanh
kiém tra sb lugng tin nhin méi thu thap duoc, néu
sO lugng tin nhin du s6 lwong quy dinh dé huin
luyén lai mé hinh thi hé thng s& thyuc hién huin
luyén lai mo hinh va st dung mdé hinh méi vao
phan loai tin nhédn méi dén hé thdng.

xdy dung tip dir lidu tot hon sau nay

H¢ théng s§ lap di lap lai viéc xay dung ’lai bo
to khoa va huan luyén lai mé hinh cho dén khi
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lugng dir li€u thu thap du lon va d§ chinh xac phan
loai la chép nhan duoc thi hé thong s€ duoc chuyén
sang giai doan hai cua dé tai 1a xdy dung hé thong
hd tro tu van tuyén sinh mot cach tw dong hoan
toan.

Danh sach cau hoi

sIT Ngay hgn | Phan loa v dong #nan o 131

042015 | Cang Nghd Théng Tin Crura phan losi lai

1342015 | CAng Nahé Thiing Tin G

042015 | Gong Nghe Thong Tin G phan loai ot C

4 Tang 1wz (v w 1 Stang 10 mu i

[Sapai
Hinh 8: Cac ciau héi da dugc phan loai tw dong
va ciing cho phép chuyén gia phan loai lai

O module tu van qua tin nhin SMS, dé tranh
sai sot va thuan loi cho hé thong nhan dién duoc
d4u 1a tin nhin ciu hoi cua thi sinh, déu la ciu tra
161 cua can b hodc tin nhin rac (spam SMS) thi
cdu tra 10i theo quy tic ma hé thong dua ra, ching
han nhu:

Tin nhdn SMS tir hé thdng guri dén cho can bd
¢6 chu trac: TVTS# + mi cdu hoi + khoang tring +
ndi dung cau hoéi (-Tu: HeThongTuVanTuyenSinh)

Khi chuyén gia tra 161 cau hoi, dung ci phap:
TVTS# + mi cau hoi + khoang tring + ndi dung
cau tra 101

Vi du: Thi sinh dat cau hoi qua SMS: “Xin
cho biét nganh cong nghé thong tin ra truong cd
thé lam viéc ¢ dau?”. Cau hoi dugc hé théng xu 1y
va chuyén dén chuyén gia: “TVTS#526 Xin cho
biét nganh céng nghé thong tin ra truong co thé
lam viéc ¢ dau?”, trong d6 526 la ma cau hoi.
Chuyén gia s& tra 10i theo quy tic: “TVTS#526 cau
tra 10i...”. Mot vi du khac dugc minh hoa trong
Hinh 9.

+84947573764 Q
TVTS#137 Ban Tu van

cho em biet nganh cong

nghe thong tin voi nganh

he thong thong tin

nganh nao de hon a?

Recipient Vina Receive

TVTS#137 Ban co the
tham khao thong tin
tren website ctia
tredng DHCT

Sender Vina Send

Hinh 9: Giao dién minh hea tu vin qua tin nhiin SMS
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6 KET LUAN

Bai viét nay da dé xuat mot giai phap xay dung
H¢ thong tu véan tuyén sinh ban ty dong sir dung
két hop cac k¥ thuat trong xu 1y van ban, mdy hoc
SVM va xir ly tin nhin SMS trong hé thong thong
tin di dong. Hé thong tu van nay c6 kha nang tiép
nhén cau hdi cua thi sinh tir trang Web hodc qua tin
nhin SMS, sau d6, cau hoi s& dugc phéan loai tu
dong bang may hoc SVM dé chuyén dén chuyén
gia thich hop trong ting linh vyc. Sau khi cé cau
tra 101 tir chuyén gia, hé thong s& phan hdi tirc thi
cho thi sinh. Bén canh do, ngay sau khi thi sinh
dat cau hoi, hé théng s& xtr ly va tim d¢ tuong déng
cua cau hoi hién tai so voi cac cau da duogc tra
161 truée ddy, nham goi y cho thi sinh ¢6 thém
thong tin.

Dé hoan thién hon, hé théng can duogc trién
khai ngoai thyc tién dé thu thap thém dir li€u thuc,
cap nhat thém bo tir khoa, tur d6 huén luyén lai mo
hinh phén 16p nhdm dat d6 chinh x4c cao hon.

LOI CAM TA

Chan thanh cam on cac em D4 Lé Nhat Thanh,
Nguyén Nam Nhi va Luong Thé Anh di hd tro cai
dat demo. Nghién ctru nay 1a mot phan trong dé tai
NCKH cép Truong Pai hoc Cin Tho, ma sb dé tai
T2015-32.
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