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Xay dwng hé khuyén nghj hon hop ap dung cho trang
web thong tin rao can ky thuat d6i véi thwong mai

Nguyén Minh D&’, Lé Vin Hanh va T6 Hoai Viét
Truo'ng Pai hoc Quéc té Héng Bang

TOMTAT

Bai todn ddp wng dugc nhu cdu khdch hang vé san phdm, dich vu 6 mét trong nén tdng quan trong
hang déu cia bén cung cdp. Bén cung cdp ding nhiéu phwong phdp décéd gidng duwaracdc dé xudtsdn
phdm, dichvu pht hop vditirng khdch hang va phia khdch hang cé twong tdcvdisdn phdm, dich vu cé
quan tédm. Bén cung cép luén lwu théng tin ngudi diung cling nhw lwu vét lai tét cd lich st giao dich dé
l&n sau phuc vy yéu cdu phirhop hon. Trong baiviét nay gidi thiéu mét hé khuyén nghjhén hop théng
tin Technical Barriers to Trade (TBT) dwa vao phdn hdiénva dp dung cho trang web mét diém truy cép
TBT cdp tinh/thanh. Hé khuyén nghjxdy dung van dung két hop ky thudt loc theo néi dung va ky thuét
loccdng tdc twong ting vdihai phwong phdp Mé hinh khéng gian vector (két hop TF-IDF) va Phén tich
ma tran Matrix Factorization. Baibdo dd caiddt hé khuyén nghihdn hop trénvao méttrang web trng
dung va xdy dung mét co' sé dir liéu théng tin TBT thu thdp tir nhiéu nguén. Hé théng trén duoc tho
nghiémvdicosédirliéuchothdygidiphdpndayhhoantoanthichhop détichhopvaotrangweb clacdc
diémtruy cdp TBT.

Tir khéa: hé khuyén nghij hén hop/lai, loc theo ndi dung, loc céng tdc, mé hinh khéng gian vector, TF-IDF,

phén tich thira sé ma trén

1. TONG QUAN

1.1. Patvandé

Hién nay vdi sy phat trién clia khoa hoc céng nghé
va irng dung cong nghé thoéng tin gilp cho cdc nha
cung cap hang hda, dich vu cé thé hoat dong truc
tuyén va cung cdp san pham, dich vu cho nguoi
dung khdp noi trén thé gidi. Do d6, bai toan nam
bat thj hiéu, s& thich clia ngudi dung la viéc cdn ban
ma bén phia cung cap phai can gidi quyét that tét.
Theo théng cla Amazon vao ndm 2020, Amazon d3
ban hon 12 triéu sdn pham, c6 9 triéu khach hang
thanh vién & Hoa Ky [1]. Theo T6 chirc Thuong mai
Thé gidi (World Trade Organization WTO) [2], ti
1995 dén 2020 c6 51,431 ban thdng bdo tai liéu
hang rao can ky thuat trong thuong mai (Technical
Barriers to Trade TBT) khac nhau do cdc quéc gia
céng b6 chinh thire. TBT 1a céc tiéu chuln, quy
chuan k{ thuat ma mot nuwdce dp dung déi véi hang
héa nhap khau va/hodc quy trinh nhdm danh gia
sy phu hop cla hang hda nhap khiu d6i véi céc
tiéu chuan, quy chuan kj thuat dé. Tir 11/01/2007,
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Viét Nam d3 chinh thirc tré thanh thanh vién clda
T6 chirc Thwong mai Thé gidi va bat dau thuc hién
cidc cam két gia nhdp WTO, trong d6é cé cam két
thuc thi toan bd cac nghia vu cla Hiép dinh TBT.
Tinh chung cd ndm 2023, t6ng xuat khau hang héa
Viét Nam uéc tinh dat 355,5 ty USD va sé lugng va
thé loai hang héa du & céc Iinh vuc [3]. Trong hop
tac thuong mai toan cau, tiéu chuin (TC) va quy
chuan ky thuat (QCKT) d3 tré thanh thuwdc do va
chuadn myc dé sosanh, danh gid chatlwong cdasan
pham hang hda va dich vu. Do d6, viéc xay dung hé
théng thdng tin TBT cho cidc mang lwdi TBT Viét
Nam (diém truy cip cap tinh) rat quan trong va cé
ich cho cd nhan, doanh nghiép cé nhu cau.

1.2. Baitoan

Ngudi dung khi c6 nhu cau san pham, dich vu
thuwong khéng cé du thoi gian dé xem xét, lya
chon do su phat trién manh Iinh vc kinh doanh,
giai tri truc tuyén véi sé lugng va ching loai san

ISSN: 2615 - 9686



Tap chi Khoa hoc Trwwérng Pai hoc Quéc té Hong Bang - S6 32 - 11/2024: 143-154

pham, dich vu rat1dn. Nhw vay, xét vé cung cau san
pham, dich vu c6 hai van dé phat sinh: Phia nguoi
dung khéng biét nén xem chon hang héa, dich vu
nao phu hop vdi sé thich, nhu ciu cta ban than;
Phia bén cung cip can biét rd va dung sé thich, thi
hi€u cla phia ngudi dung dé c6 ké hoach hanh
doéng phu hop va gia tang lgi ich. Do d6, viéc xay
dung mot hé khuyén nghi va tich hgp nd vao hé
thoéng cong nghé thong tin dé hod trg hoat dong
cla t6 chirc 1a mot phan quan trong trong chién
lvgchoatdong.

Vé téng quat, hé khuyén nghi néi chung can phai
xay dung duoc ma tran bidu dién maéi twong quan
Ngudidung-Sdn phdm M_ . Ma tran nay biéu dién
mirc dd quan tdm cla ngudi dung véi moi san
phdm. Tap gia tri x,voii € mvaj e nla phanti cla
M_.. mangy nghia cacgid tritrong sé (mrc dd quan
tam ngudi dung i d6i vdi san pham j). Tap gid tri x,
trong M,,, thuong thi€u nhiéu cac gid tri x,. Hé
khuyén nghi dua ra gia tri xép hang du dodn 7, clia
nguoi dung u, cho san pham i, chua c6 tuong tac
(xép hang). D& giai bai toan trén can xac dinh ham
r(u,, i) dé wéc lugng gia tri x€p hang cla ngudi
dung u, cho san pham i, sao cho sai sd gilta gia tri
du dodn 7, voi cac gia tri xép hang r, da biét trong
matrantwongtaclanhdnhat.

1.3. Phwong phap tiép can gidi quyét

Hé khuyén nghi phai md phéng duwoc qua trinh ra
quyét dinh cta ngudi dung theo cac cach tiép can
nhu: Loc ndi dung (Content-Based Filtering); Loc
cdng tac (Collaborative Filtering); HOon hop
(Hybrid). Trong nghién cttu [4] cé gidi thiéu cac
phuong phép tiép can xay dung hé théng khuyén
nghi, cé 3 cach tiép can chinh:

I. Loctheo néi dung (Content-Based CB):

Hé khuyén nghi ghi nhan théng tin tirng nguoi
dung cu thé ma cé quan tdm dén tirng thudc tinh
cla san pham xac dinh, sau dé khuyén nghj san
pham twong tu ndi dung. Cong trinh [5] d3 liét ké
céc k§ thuat dé thyc hién loc theo ndi dung, trong
dé ki thuat CB chi yéu dua vao phan héi dactruwng
cla nguwdi dung vé san pham. Phan hoi cla ngudi
dung dugc phan theo hai cach: Phan héi ngdm
phan &nh gidn tiép sd& thich cda ngudi dung; Phan
hoi rd rang truc ti€p chi ra lwa chon cha ngudi
dung. Nhuw vay, bai todn hodcla tap trung vao phan
[&p (dw doan xem nguwoi dung thich hay khong
thich mét mat hang) hoac 1a héi quy (dw dodn mirc
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dd danh gid ma nguoi dung dua ra cho mét san
pham, dich vu). Thdng thudng, cadc phuwong phap
dua trén ti€p can ndi dung s& thyc hién theo hai
huwdng: Dua trén bd nhd, thuc hién tinh todn do
twong tu gitra ndi dung sdn pham, dich vu véi ho so
nguoi dung xac dinh ma dung cac do do tuong tu

(Cosine, Euclidean, ...); Dwatrén mé hinh hoc tir di¥

liéu ma cé dung cac k§ thuat hoc mdy giam sat dé

phan cac d6i twgng khuyén nghi thanh nhirng déi
tuong ngudi dung c¢é quan tam (gia tri 1) hay
khong quantam (giatri0).

ii. Loccéng tdc (Collaborative Filtering CF):

Ti€p can CF dwoc xem la ti€p can thanh cong nhat

dé xay dung cac hé théng khuyén nghiva rng dung

réng rai trong linh virc thwong mai dién tir [4]. Loc
congtacthuc hiéntuvan (goiy) cdcsan pham, dich
vu cho mét ngudi dung ndo dé dya trén maéi quan
tdm, s& thich cta nhitng ngwdi dung tuwong tu déi

V@i cac san pham, dich vu d6. Loc céng tac dugc

xem |a mét trong cach ti€p can chinh trong xay

dung cac hé théng tu van va ky thuat nay dugc chia
thanh haidangchinh:

o Memory—based: Loc cdng tac dua trén viéc ghi
nhd toan bo dit liéu. Ky thuat nay van dung cac
thuattoantinhtoantwongty, lancan.

o Model-based: Loc cong tac dwa trén cdc mo hinh
phéan I&p, dy dodn. Ky thuat nay van dung cac
thuat todn gom cum, phan |&p gidm sat, thira s6
hda ma tran (Matrix Factorization).

iii. Hon hop/ lai (Hybrid):

Hai cach tiép can xay dung trén déu cé céc diém

manh, cling nhu cac diém yéu. P& tan dung nhirng

diém manh va han ché diém yéu cla nhirng tiép
can khac nhau, nhiéu nghién cru d3 tap trung phat
trién cdc hé khuyén nghi dwa trén viéc két hgp céc
ti€p can khac nhau, dwoc goi 1a ti€p can hén hop/
lai Hybrid Approach va da cho cac két qua tot [6].

1.4. Phuvongphap strdung

Trong nghién clru nay da xay dwng hé khuyén nghi
hdn hop cé van dung hai phuong phap [a mé hinh
khong gian vector va phan tich ma tran tuvong &ng
v@i hai cach ti€p can khuyén nghiloc theo ndi dung
valoccongtac:

e Phuong phdp goiy dua trén n6i dung véi TF-IDF

va Vector Space Model (VSM):

Phuong phap goi y dua trén ndi dung da duoc
nghién ctru tlr lau va phuong phap TF-IDF vé&i VSM
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d3 co két qua rat tot [7]. Term Frequency - Inverse
Document Frequency TF-IDF la mot trong cac ky
thuat co ban trong xt ly ngdn ngit giup danh gia
murc d6 quan trong cia mét tir trong van ban. TF-
IDF con la mdt phuong thirc thong ké duoc biét
dén rong rai nhat dé xac dinh dé quan trong cla
mot tir trong doan van ban trong mot tap nhiéu
doan van ban khac nhau. VSM 13 mdt mé hinh dai
s8 tuyén tinh bidu dién dang van ban thanh dang
mot vector, trong d6 cac phan ti cé thé biéu dién
murc d6 quan trong ctia mot ti (TF-IDF) hodc dang
c6 mit hodc vang mat clla mot tui tir (Bag of
Words) trong doan van ban. Khdng gian vector
VSM con dugc chuyén déi tir dang bidu dién TF-IDF
cGiavan ban.
e Phan tich ma tran Matrix Factorization MF:
MF la ki thuat phan rd ma trén va la ky thuat cla
loc cdng tac dworc sir dung phé bién nhat do tinh
hiéu qua vao nhiéu linh khac nhau trong dé néi
troi 1a linh vyec thwong mai dién tl [8]. Y tudng
chinh cGia Matrix Factorization la dat nguoi dung
va san phdm vao trong cung mdt khéng gian
thudc tinh an. MF chia mot ma tran I&n X thanh
hai ma trén cé kich thudc nho hon la W va H, sao
cho c6 thé xay dung lai X tir hai ma tran nho hon
nay cang chinh xac cang tot, nghia la X~ W x H'".
Trong d6 vdix e X1amodtvector hd so san pham.

1.5. Déng gop clia nghién ctru

Trong khudn khé nghién ciru cé hai déng gép:

a. Dé xuat mét hé khuyén nghi str dung phuong
phdp hdn hop dé két hop dic treng ngudi dung
va théngtin (bao gdm tai liéu ban tin TBT ¢4 dinh
kem nhing nhan dién (Identity ID Embedding)).
Phuong phap hon hop dé xuat nay d3 tan dung
c6 két hop strc manh théng ké phan tich dé biéu
dién ndi dung cac thong tin TBT dang vector va
strc manh phantich MF.

b. Ap dung hé thong da xay dwng dé phét trién mot
rng dung web cho cong théng tin dién tl&r TBT
(diém truy cip TBT) cé phan hé ty déng dé xuéat
thong tin TBT phu hgp va chinh xac cho tirng
ngudidung xac dinh. Cac thyc nghiém & day déu
duoc thuc hién vdi tap dir liéu dwoc xay dung
thanh moét co s& dit liéu CSDL dworc thu thap tw
cdc ngudn chinh thirc va qua qué trinh thuc
nghiém mo phdng.

Phan con lai cha bai bdo nhw sau: Phan 2, phan ké

ti€p md ta bai todn va phan tich dit liéu thong tin
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TBT; Phan 3, trinh bay phwong phap s&r dung va mo
td hé théng théng tin TBT; Phan 4, cai dat méi
trudng, thuwe hién thir nghiém va danh gid; Phan 5,
thdoluanvakétluan.

2. MO TA BAI TOAN, PHAN TicH DU LIEU VA BAC

TRUNG CUATHONG TIN TBT

2.1.Baitoan

Hiép dinh TBT |3 mot trong sé 29 van ban phép ly

nam trong Hiép dinh WTO, trong dé tai liéu (ban

théng bao) TBT la thanh phan quan trong nhat cla

Hiép dinh TBT [2]. Mdi qudc gia thudc WTO déu

phai cé nghia vu cung cdp minh bach va cdng khai

cac TBT nay. Hién nay, cdc ca nhan va doanh nghiép

& Viét Nam con ling ting trong viéc dp dung tiéu

chuan va quy chuan ky thuat, do khéng biét phai ap

dung tiéu chuan gi cho phu hop va san pham khi
dua ra thi trudng cé dat tiéu chuan hay khéng. Do
do, mét diém truy cap TBT cung cip théng tin cho
cdnhan, t6 chirc xac dinh mot cac phu hgp va chinh
xac la mét ndi dung can phaicé va la madi quan tdm
hang dau. Mot diém truy cap TBT theo huéng dan

TBT Viét Nam phai dap ing duoc cac ndi dung: Tin

tirc; Gidi thiéu vé chirc ndng nhiém vu cla diém

TBT cla Bo hoac dia phuong; Hoat dong thong

bdo; Hoat ddng hoi dép. Da s6 cac tinh thanh Viét

Nam déu cé trang web TBT cla dia phuong, phan

“Tin tire sy kién” cac trang web da s6 don thuan la

liét ké tin tirc va su kién TBT tiéng Viét theo thoi

gian gan day nhat va con cé hiéu luyc hay khéng.

Theo dinh nghta [4], bai toan khuyén nghithéng tin

TBT dwoc khai bdo véi dau vaova dau ra:

I. Pduvao

e D3u vao 1: Mét tap hop tat cd ngudi dung trong
hé théng U; C6 m ngudi dung; Mbi ngudi dung u,
eU cé cac dac diém u,={u,, u,, ... u,}, vik la sé
lvgng dic diém cda ngudi dung tao thanh vector
dactrung nguwdidung codkchiéu.

e D3u vao 2: Cho /13 tip tat cad thdng tin TBT; Co n
thong tin; Mdithéngtini e | ¢ cac ddc diém dic
trung Vvaiv,={v, v,,..v,},vdilla s6 lugng dac
diém clathéngtin tao thanh vector thong tin ¢
Ichiéu.

e D3u vao 3: Dt liéu twong tdc/phan hoi dwoc xép
hangr, € R la gid tri xép hang cta ngudi dung u,
doivoithoéngtini,

e V&i dau vao nhu trén, xay dung mé hinh biéu dién
mdituongquanquamatran M, :
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Bang 1. Ma tran biéu dién

Thong tin
1 2 N
1 X11 X1n
Nguwoi dung 2 X22 X..
X.2 X.. X.n
m Xm1 Xm2 X.. Xmn

ii.Bdu ra: Danh sach théng tin TBT i, € | cé d6 phu hgp nguoi dung u, thudc U nhat.

2.2.Phantichthongtin TBT

C3n c& vao khung phan loai van ban trén Céng

théng tin TBT Viét Nam, cac van ban TBT cac

diém truy cap TBT dwgc phan loai theo thanh 4

loai chinh: Cac théng bdo clda Viét Nam; Cac

théng bao cla cac nwdc thanh vién WTO; Tranh

chdp thwong mai; Van ban phdp luat. Trong

nghién clru nay, déi vdi théng tin TBT thi chi xét

dénhailoaisau:

Ban théng bao TBT trong va ngoai nwé'c

Tailiéu TBT duwgcsirdungtrongbaibdonaylacac

ban thong bao tém tat TBT, dwoc tai xudng truc

ti€p tir[2]. BAn thong bdo tém tat st dung & day

tat ca déu la ti€ng Viét (théng bdo Viét Nam) va

ti€ng Anh (théng bao nudc ngoai) va cd cac

thongtin theo khuén mau sau, theo ding thir tu

tirtrénxudng:

(1) Théng tin chung: M3 s8; Ngay thdong bao; Ngon
ngir gbc.

(2) Thongtin chiti€t gdm cé 11 thanh phan

a) Thanh vién: Tén qudc gia théng bao theo quy
cach chuanchung.

b) Co quan: théng tin chi tiét dén co quan thudc
qudcgia.

c) Piéu: theo danh sach trong Hiép dinh TBT gbm
cé 15 Piéu.

d) San pham: theo ma s6 thudc khung HS hodc ICS,
v&i Hé théng ma hda va mé ta hang hoa hai hoa
(Harmonized System HS) va Tiéu chudn Qudc té
(International Classification for Standards ICS) cla
T6 chirc Tiéu chuin héa Quéc té (International
Organization of Standardization ISO).

e) Tiéu dé: gdbm 6 3 phan tiéu dé, s trang va ngdn ngtr.

f) M ta: doan van ban ngan cé d6 dai trung binh
100 tir m6 ta van tat ndi dung.

g) Muctiéuvaly do: mot cau van trinh bay muctiéu
hodclydorathongbao nay.
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h) Tai liéu van ban cé lién quan: Doan van liét ké cac
tailiéuvanbancéliénquan.

1) Ngay: gdbm 2 loai (Ngay dé xudt thong bao; Ngay
co hiéu lyc).

j) Thoi han: khodng thoi gian cho phép y kién,
thudngla 60 ngay.

k) Tai liéu: théng tinh chinh thic co quan ban hanh
thudc quéc gia va dia chi dé |8y Tai liéu thong tin
TBT ban chitiét va day du.

Trong bai bdo nay chi can st dung 8 d3c diém cua

Ban tdm tat thong bao TBT lam vector ddc trung cd

8 chiéu, cac dic diém duogc st dung: 1) M3 s8; 1)

Ngén ngirgbc; 2.a); 2.d); 2. e); 2.1); 2.1); 2. k).

Tin tic TBT

Tin tdérc TBT la céc tin téc thudc loai tranh chap
thwong mai hodcvan ban phap luat duoc hé théng
thu thap tir cac diém truy cap TBT trong nudc va
mot sd trang web nuwdc ngoai nh& cdng nghé RSS
(Feeds - Really Simple Syndication). M6t tin tirc thu
duoc tir cdc ngudn sé co gidng nhau vé khung noi
dung: Tiéu d&; Phan loai/nhém tin; Tém tat; Noi
dung; Ngay thang; Duong dan; Tac gid/co quan.

2.3. Pic trwng cla bai toan théng tin TBT

Nguwdi dung trong bai todn khuyén nghi théng tin
TBT chinh la cac tac nhan truy cap &ng dung trang
web cta diém truy cap TBT. Ngudi dung khi truy
cap vao trang web sé dwoc chia lam hai loai: Dang
nhap (cé théng tin dang ky); Khong dang nhap
(khéng dang ky). Bac trung tirng loai ngudi dung
nhuvsau:

e DGi vdi ngudi dung cé dang ky thithéng tin (hé so
profile) cla ngudi dung anh huwdng tdi viéc chon
va doc mot thong tin TBT duoc dac trwng bdi cac
théng tin: Dia chi (Qudc gia, Tinh/thanh, ...); Linh
vue kinh doanh (sdn phdm néng nghiép, cong
nghiép nam trong khung HS hodc ICS); Quan tam
(doc trong k gidy); ... TAt cd théng tin nay s& duorc
héthéng lwu laitrong Cosa dir liéu riéng.
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e Divaingudidungkhéngdangkythisirdung
mot phuong phap riéng dé xac dinh dia chi
MAC (Media Access Control) cia thiét bi may
tinh ma ngudi dung st dung truy cdp trang
web. Dia chi MAC thuong dugc chi dinh bdi
nha san xuat bo diéu khién giao dién mang
(Network Interface Card NIC) vaduocluwutriy
trong phan cirng nay va thwong dwgcmi hda
sdnhandangclhanhasanxudtNICdadangky.
MAC cling c6 thé duoc biét dén nhu mét dia
chi phan cirng Ethernet (EHA), dia chi phan
cirng hodc dia chi vat ly va giup xac dinh cac
thiétbiduwockétndivdimoét mangnhatdinh.
Nhu vay, déi véi nhiéu luwot truy cidp khac
nhau tir moét dia chi MAC thi déu dwoc xac
dinhlacung mét ngudidung, nén hd so cung
lamdtnguodn.

Nguoi dung thyc hién cac thao tac trén trang
web, hé khuy&n nghi luvu vét cac lich s giao
dich va cac trang thai sir dung cdia ngudi dung
nhu: Chon va doc ban théng tin TBT (Ban tém
tat tailiéu TBT, Tin trong nudc, tin ngoai nudc,
...); Yéu cau ddt mua chinh thirc ban day du tai
liéu TBT; Yéu cau tu van vé sdn pham hang hda
cOmasdHShodclICS.Ngoaira,héthéngconluwu
lai lich sl truy cdp tin t&rc nhu: Poc tiéu dé
théng tin lai bao nhiéu Ian trong khoang thoi
gian k; Doc mét thong tin TBT va doc tiép cac
théngtinTBTkhac.

3. PHUONG PHAP VAN DUNG VA MO TA HE THONG
Héthongkhuyénnghithéngtin TBTv&ibaitoan

daxdcdinh & phantrénduwocxdydwngduavao
hailoai gidi thuat: Gidi thuat goiy dwa trén noi
dung; Giai thuat goi y cong tac. Gidi thuat
khuyén nghi dua trén néi dung vdn dung mé
hinh khdng gian vector VSM va giai thuat
khuyé&n nghi cdng tac van dung ky thuat phéan
tich thira s6 ma trdn MF, hai phuvong phap sé
duwoctich hgp vao hé théng dé phatsinh ra céc
khuyénnghiphUhgpvéingudidung.

3.1. M6 hinh khong gian vector (VSM)

Phuong phap Loc theo ndi dung dugc thyuc hién
dwa trén viéc so sanh ndi dung mé ta thong tin
TBT dé tim rathéngtin twong tw véinhitng gi ma
ngudi dung d3 tirng quan tdm dé gidi thiéu
tuong irng. Mé hinh VSM dé biéu diéntailiéuvan
ban ngén ngit ty nhién & dang céc vector nhiéu
chiéu, dwavao cactlrngirtrongvanban.Md hinh
VSM duoc st dung trong bai bdo dé lwa chon va
quyét dinh tai liéu TBT nao |a thich hgp nhat véi
motnguoidungxacdinhtrudec.

Trong bai bdo nay con st dung phuong phap
théng ké dé xac dinh dd quan trong cla mot tir
trong doan van ban trong mot tap nhiéu doan
van ban khdc nhau 1a TF-IDF. TF-IDF chuyén d6i
dang biéu dién van ban thanh dang khong gian
vectornénthuwongdugcstrdungnhuwméttrong
sdtrongviéckhaiphdditliéuvanban.

TF (Term frequency): Tan suat xuat hién cha 1 tw
trong 1van ban.

TF(t,d) = (S6 lan xuat hiéntirt) / (Téng s twr)

Gidi thuat: Tinh TF

Input: term, doc

Output: gid tri tf

2. r<0;l=len(doc)

4. Returnr/|

1. Khdaitao tham sd, thi tuc va thanh phan can thiét

3. Duyét tirng tlr word trong doc
NéEu word = term @ r++

Hinh 1. Giai thuat tinh TF

IDF (Inverse Document Frequency): Dung dé danh gia mirc dd quan trong cta 1 tir trong van ban. Khi tinh tf
murc d6 quan trong cta cac tir 1a nhw nhau. IDF(t, D) = log_e(S6 van ban trong tadp D/S6 vdn ban chira tir t
trongtapD.
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Gidi thuat: Tinh IDF

B e B B B B B B e B B B B T B B B B e B B e B B e B e B B B B B B B B B B B B B |

Input: term, docs

Output: gid tri idf

2. r < 0;1=len(docs)

1. Khditao tham s, thd tuc va thanh phan can thiét

3. Duyét tirng van ban doc trong docs
3.1. Duyét tirng tir word trong doc
Néu word = term thi {r++; break;}

4. Return math.log(l/r, math.e)

Hinh 2. Giai thuat tinh IDF

Thuec hién tinh todn téng hop cho TF-IDF diing céng
thuee: TF-IDF(t, d, D) = TF(t, d) * IDF(t, D). Véitfla so
[an xuat hién cha tirt trong tai liéu f; f1a tdng s6 cac
tlr trong tai liéu f; W 1a trong sé tinh dugc. Nhitng
tlr cé tf-idf 1a nhirng tir xuat hién nhiéu trong van
ban nay va xuat hién it trong van ban khac. Viéc
tinh gia tri nay gilp loc ra nhi*ng tir ph6 bién va gitr
lai nhirng tlr cé gia tri cao trong van ban (keyword).
Thuc hién tinh todn Normalizing Vectors: Moi
vector 1a mot danh sach cac hé sé [a, b] dé dinh
nghia dé 1&n cta vector trong chiéu dé. Trong VSM
q = (==
‘/2?:11 qiz

a2 dm
J 2 ) ) m 2
VIR, af VIR, 4f

’ d d
d = 1 qa;z

- ) L]
VIR af VEL 4} VIR, qf

dm

Chudén hda dé dai cua tai liéu: V&i cai tai liéu dai
(hon) nén co tan suét cac tir xuat hién cao hon
(higher term frequencies). Mot tir gidng nhau s&
c6 khad ndng xuat hién thwong xuyén nén cé nhiéu
tlr hon nén tang kha nang xuat hién cua céc tv

QU

), voi q 1a trong s6 TF*IDF

), Vi q 1a trong sb TF*IDF

[9], c6 mdi tir trong cau truy van 1a mot chidu, vai
cau truy van cé 'n' tir s& cé dugc mot vector n-
chiéu. Mbi thong tin TBT 13 mdt vector cé nhiéu
chiéu. Tiéu dé théng tin TBT ¢ va tiéu dé can so
sanh trong co s& dit liéu thu thap duqegcén duoc
tinh toan thanh diém sé xac dinh. Dé tinh diém s6
so sanh xac dinh nay cé hai cach: Géc gilra c_fvé H;
Khoang céch gitta g va d. M&i thong tin TBT ¢6 do
dai khac nhau nén viéc tinh todn trong nghién ctru
nay chon géc trong khéng gian vector tinh diém so
sanhgilra Evaﬁ. Congthlrcnhu sau:

(3.1.1)

(3.1.2)

trung. Sy “chudn héa cosine” gidm sy anh huwdng
cla tai liéu dai (so vdi tai liéu ngan). Mot vector
duoc chudn héa (vé dé dai) vdi cach chia tirng
phan cta nd cho d6 dai cda nd. Cong thirc twong
déng cosin:

Zliill qid;

cos(q,d) = ||;' I

QU

vy

' (3.1.3)

vl

2\/yIvl 42
iy VI, df

v&i q; la trong s8 tf-idf cla tir i trong théng tin, d;1a trong s6 tf-idf cla tir i trong tai liéu cos(q’, d)

Dai vai vector dugc chuian hda vé do dai thi sy twong déng cosine 1a tich vé hudng cla hai vector (scalar

product) v&icong thire:

cos(§,d)=G.d=Y
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Tlr cdcthanh phan tinh todn trén, bai bdo xay dwng gidi thuat dé phat sinh khuyén nghitheo néi dung thong

tin TBT qua cac budcsau:

Giai thuat: Phat sinh khuyén nghi theo ndi dung CB

tiéu dé théng tin TBT khuyén nghi.
theo d6 uu tién

1. XrlydirliéuchotdpT

2. X ly dit liéu cho tap O

3. Tinh: IDF(w)=log(N/Ds (w))

4. Tinh: W= t¢/f*IDF

5. Tinh Normalizing Vectors

7. Xuét két qud theo khung tap O

Input: TAp T chita danh sach cac tiéu dé théng tin TBT; Tap O chira danh sach céc

Output: Tap O chira danh sich céc tiéu dé théng tin TBT khuyén nghi da xép hang

VJi N la téng s6 lugng tai liéu cén ty vén cho ngudi st dung; Ds (w) 1 s6 lwong tai
liéu ma mét tir nao dé xudt hién; w la 1 tir cGn tinh

Vi tsla s6 16n xudt hién cda tir t trong tai liéu f; f Id téng s6 cdc tir trong tdi liéu f.

6. Tinh do tuwong dong clia cdc Normalizing Vectors bang d6 do cosin

Hinh 3. Gidi thuat phat sinh khuyén nghi theo ndi dung CB

3.2. Phantichmatranvéi MF

K§ thuat phan tich MF [10] s&* dung lai dinh nghia
mdi thong tin dwoc mo ta bang mot vector x ma
duocgoilahd sothdngtin (item profile). Phan tich
ma tran 1a tim mot vector hé sé w twong ng véi
moi ngudi dung sao cho véi danh gia (ratings) da
biét ma ngudi dung d6 cho théng tin ma xap xi véi
v&i cong thirc: y = xw. Trong cong thirc cé X la ma

Bang 2. Ma tran ngudi dung va théng tin

tran cla toan bd ho so théng tin, moéi hang twong
(ng vdi1thdngtin, W la matran cha toan bd nguoi
dung, mdi cot twong ng vdi 1 ngudi dung. Kj
thuat nay c6 gang xap xi Y € R, bang tich cua hai
matranX€R_,vaW €ER,_, vdik duocchonsao cho
nhohonmvan.

kxn

M& hinh bai toén véi cac dai lvong w x; dwoc biéu
dién vdi m ngudi dung va nthong tin:

Théng s6 Thong tin 1 (x1) Thong tin 2 (x2) Thong tin n (xn)
Nguoi dung 1 (wi) X1 W1 X1 W2 X1 Wn
Nguoi dung 2 (w2) X2 W1 X2 W2 X2 Wn
Nguoi dung m (wm) Xm W1 Xm W2 Xm Wh

Ma tran trén la dac trung cla nguoi dung va théng
tintrénvéiWeR, vaX€ER, , matranYER  cOY
= W' X. Nhu vay, k§ thuat phan tich nay st dung k
nhan té tiém an (latent factors) mo ta ngudi dungu
va knhanté tiém 4n moé ta cho théng tini. Trong d6
c6 x la mot vector cla hoé so théng tin. MF d3 khai
thac su twong déng gitta cadc ngudi dung trong cac
tuy chon va tuong tac cla ngudi dung dé dé cung
cap cac dé xuat tvong ty. Gia s mot ngudidungu
khong chon doc théng tin i, cé thé gidi quyét bang

Hong Bang International University Journal of Science

cach tim mot ngwoi dung u khac ma cé cung s&
thich twong tu véi ngudi dung u. Hé théng 13y xép
hang duoc danh gia cho théng tin i va xem nhu la
xép hang cho ngudidung u.

Thycté, gid trimvan rat1én nén ki thuat nay lap di
|3p lai viéc téi wu ma tran khi cé dinh matran con lai
va c6 thé dp dung viéc |13y tich cla hai vector X x W.
M&i vector c6 d6 dai k 13 mot sé nhd hon nhiéu so
v@imva n, do d6 viéc tinh todn nay khong can doi
hoi bd nhé lwu trir tinh todn qua I&n. Diéu nay lam
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cho k§ thuat MF phu hop véicactap dit liéu nguoi
dung va thdng tin rat I&n, cu thé khilvu trit ma tran
X va W chi v&i bd nh& nho do chi cin chira duoc
k(m +n) phan tlrthay vilvu m’ hodcn’.

X ly thién léch va mat mdt trong qud tinh phén
tichmatrgn X

Trong qud trinh hé théng dién gia tri vao ma tran X,
gia tri x, dién vao tuwong &ng véi ngudi dung i da
danh gid (doc) théng tin j, gia trix;nay thuc té sé c6
sy thién léch cla nguoi dung va/hodc théng tin. Vi
du, ngudidung cé thé thay thong tin TBT trén diém
truy cdp thi c&r doc dé ting hiéu biét (chon doc tuy
tién do cé du thoi gian, thé hién sy dé tinh), hodc
nguoi dung “khd tinh, khéng vira y va khéng ¢6
thoigian nhiéu dé docky”. Van dé thién léch nay cé
thé giai quyét bang cach thém cdc bién thién léch
“bias”, bién nay s& phu thuéc mdi ngudi dung/
thong tin va cé thé dworc téi wu cung vdi X va W. Vai

1
LX,W,b,d) = =¥}y i, (iwj + b+ d; + @

Tién hanh ¢6 dinh X, b va t6i wu W, d va nguoc lai,
cd dinh W, d va t6i wu X, b, twong &rng theo cac
congthurc:

1

1

mot ngudi dungivathongtinjvdivector dactrung
twong &ng lan lwot 1a w, va X, do yéu thich clia
nguwdi dung tdithéng tin d6 ¢ thé dwoc mo ta bdi
céngthirc cothémhé sé:

y=wlxj+b+d; +a (3.2.1)

Cachésdnhusau:

eb lahé s6 tu do (rng vdi ngudi dung i thé hién viéc
nguoi nay cod “kho tinh, s& thich dac biét” hay
khong;

e d.1ahésé tu do, (rng véithéng tin j thé hién théng
tin nhin chung cé duocquantam hay khong;

e a 13 hé s ty do, thé hién thién hwdng chung cla
bd dir liéu.

Viéc xay duwng ham mat mat cling dugc dua trén

cac thanh phan gid tri x, da dwoc dién cla ma trdn

Y, viéc xay dueng ham mat mat nhu sau:

—yi)? 3 UXIE + IWIE + 1615 + lld13) (3.2.2)

1

Xi=Xi—n ;VVL(WlTXl‘l‘b] +d]—y”)+']_xl (325)
1

di=d;—1n S U'(Wx + by +d; — i) (3.2.6)

Tl cdc cong thure (3.2.1), (3.2.2), (3.2.3), (3.2.4),
(3.2.5), xay dwng giai thuat cai dat va tinh toan dé
thu duwoc cacmatran X, b, W, d dé tr d6 dy doan
cacdanh gid ngudidung chua biét.

Giai thuat: Phat sinh khuyén nghi theo cong tac CF

Input: T4p T chira danh sach cac tiéu dé thdng tin TBT; Tap O chira danh sich
cac tiéu dé thdng tin TBT khuyén nghi.

Output: Tap O chira danh sach cac tiéu dé thong tin TBT khuyén nghi da xép
hang theo d6 wu tién

1. X ly di¥ liéu cho tp T bao gdbm chuin bij dit liéu
2. X ly dir liéuchotap O
3. Dinh nghia m6 hinh véi MF
3.1. Chuan bj bd 3 gid tri: Ngwdi dung; Thdng tin TBT; S8 yéu t8 an/kich thuéc
nhung (latent factors/ embedding size)
3.2. Khé&i tao M6 hinh v&i cac tham s6
3.3. Duyét M6 hinh theo huwéng téi
3.4. Budc huan luyén M6 hinh
3.5. Tinh gid trj t&i wu
3.6. Xac thuc Mo hinh
3.7. Xac dinh cugi vong huzn luyén
3.8. Xac dinh cudi vong xac thu'c Md hinh
4. Huan luyén M6 hinh véi cdc tham sé
5. Tinh RMSE cho M6 hinh
6. Xuat két qua theo khung tap O

Hinh 4. Gidi thuat phat sinh khuyén nghi theo cdng tac CF
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3.3. Mo tahéthdng

Hé thdng duoc xay dung va tich hop vao trang web
cung cip théng tin TBT, gidp ngudi dung cé thé
tuong tac vdi thdng tin mong muén twong tac. Khi
ngudi dung truy cap vao trang web, phan hé tu
dong s& khuyén nghi danh muc tirng loai théng tin
TBT ma ngudi dung hién thoi cé thé quan tam. V4
danh sich nay, hé théng con cung cap thdng tin chi
tiét vé cac thong tin TBT nhu: Tiéu dé; Phan
loai/nhém tin; Tom tat; Noi dung; Ngay thang;
Puong dan; Tac gia ... H& théng trong quad trinh
hoat dong luén thu thap phan hoitir ngudi dung va
lwu v&t qua trinh truy cap hé théng. Dai vdi tirng
théng tin TBT, hé théng s& dugc ghi nhan phan hoi
ngudi dung dudi dang phan hoi tiém an (implicit
feedback) va tu dong ghi nhan lai gid tri phan hoi
duoc tinh bang thoi gian doc 1a k gidy. Gia tri nay
dugchéthéng luuvao CSDLva dung dé huan luyén
mo hinh va thwc hién chirc ndng khuyén nghi.

Hé théng khuyén nghi xay dung ludn cho ra két

qua dy dodnthdng quamdt danh sach kiéu Top-N
tin tlrc duwoc sap xép giam dan theo do twong
guan theo tirng nhdm danh muc mét. Nhu trinh
bay & trén, hé théng xuat ra két qua danh sach tin
tirc TBT cé phan muc giéng nhau cho ca hai loai
nguwoi dung dang nhap va khéng dang nhap. Khi
nguoidungtwongtacvdimoétthongtin TBT trong
khoang thoi gian k gidy, hé thong bat dau xir ly dé
c6 thé phat sinh danh muc chra danh sach théng
tin TBT. Danh sach nay duoc sip xép theo thi tu
wu tién gidm dan theo gia tri dw dodn nham giup
cho ngudi dung cé thé xac dinh théng tin TBT ma
phu hop nhat. Ngoaira, hé thdng con khuyén nghi
thém cac loai théng tin TBT theo cdc phuong
phdp don gidn khac, véi mdi loai 13 2 ban tin TBT:
Cungthéloai; Cungcoquan/chinhphibanhanh;
Puwoc doc nhieu nhat; D3 hét hiéu luc hodc bat
daucédhiéuluec.

Phuong phap phat sinh khuyén nghj theo danh
sach kiéu Top-N theo gidi thuat sau:

Giai thuat: Phat sinh khuyén nghij theo danh sach kiéu Top-N

Input: Tap hop dau vao hé théng

Output: Danh sach Top-N c6 phan muc

1. Né&u ngudi dung khéng dang nhap:

1.1. Goiy 2 tiéu dé thdng tin mai nhat

1.2. Gogiy 1 tiéu dé doc nhiéu nhat, va tim ngudi dung doc chd dé nay nhiéu
nhat dé goiy ra 2 tiéu dé théng tin twong &ng

1.3. L4y chu dé c6 tiéu dé doc nhiéu nhat réi dung giadi thuat CF dé goi y hai
théng tin doc nhiéu nhat

2. Néu ngudi dung dang nhap:

2.1. Dung giai thuat CB tim chi dé goi y hai tiéu dé doc nhiéu nhat trong chi
dé nay

2.2. DUng gidi thuat CF tim ch( dé tuong ty nhu chd dé vira chon/doc dé goiy
hai tiéu dé théng tin doc nhiéu nhat

2.3. Dung giai thuat CF tim ngudi dung twong ty véi ngudi dung hién tai, 18y

doc nhiéu nhat trong chd dé nay

chd dé co tieu d& ma ngudi dung nay doc nhiéu nhat dé goi y hai thong tin

Hinh 5. Gidi thuat phat sinh khuyé&n nghij theo danh sach kiéu Top-N

4. THU'CNGHIEM VA KET QUA

4.1. Xay dwng tap dir liéu va cau hinh cai dit

Cac két qua nghién ciru nay duoc thue nghiém vai
tap dit liéu thong tin TBT duoc lwu trong CSDL. Di¥
liéu duocthu thap vdi phuwong phap tha cong va ty
dong tir [2] va tlr ngudn cac trang web chinh thirc
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cung cap théng tin TBT cap qudc gia va co quan
thudc qudc gia nhd ki thuat RSS. Ngoai ra, théng
tin ngwoi dung duoc luu triy lai tlr théng tin dang
ky s& dung va nhat ky s& dung cla ngudi dung. Tat
ca cac dir liéu trén duoc sir dung dé xay dwng CSDL
cho hé théng khuyén nghi 4p dung cho trang web
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théng tin TBT. Hé théng xay dwng da chay thuc
nghiém vaitap dir liéu: Ngudi dung cé 245 gdm hai
loai (Pang ky; Khong dang ky) vai 8,586 giao téc;
Tap di liéu TBT c6 32,134 Ban thong bao tém tat
TBT cha 198 quéc gia, véi 1,425 tin tirc TBT. Hé
théng khuyén nghi duoc phat trién trén moi
trwong .NET s&r dung ngdn ngit ASP.NET, C#,
PythonvaHé quan trico so dir liéu SQL Server.

4.2.Dir liéuthycnghiém
Hoatddnghéthéng khuyénnghitheocachthuic

Bang 3. Bang dit liéu ing vai 4 b dit liéu

I3 hién thi ra giao dién ngudi dung danh sach
théng tin (Top-N) theo thi tw gidm dan vé doé
twong quan. Hé théng nay trién khai thuc
nghiém v@i 2 trang thai cda mét nguoi dung khi
sir dung &rng dung Web thudc hé théng (Nguoi
dung dang nhap; Nguoi dung khéng dang
nhap).Ddivaitiéudéchathdngtin TBT thitrong
bai bdo chi xét theo cac tiéu chi: M&i nhat;
Tuwong tac (Poc; Xem; Chon; Tai xudng; Chia sé;
..); ... Tapdirliéuthr nghiém duwgcchialam4bo
khacnhau:

File huan luyén S6 lwong ban ghi File kiém S6 lwong ban ghi
Train_1.mdf 124534 Test_1.mdf 17572
Train_2.mdf 124534 Test_2.mdf 17572
Train_3.mdf 124534 Test_3.mdf 17572
Train_4.mdf 124534 Test_4.mdf 17572

4.3.Tiéuchudn danh gia
Trong nghién ctru nay st dung tiéu chuin danh gia

Root Mean Square Error (RMSE) dé do lwdng do
chinh xaccacdy doan. Cong thirc RMSE:

RMSE = V=%, i(ru — Tui)? (4.3.1)
voi
— 1, 1a thoi gian doc (k so gidy thyc doc) théng tin TBT i
— ry; la thoi gian doc (k sé gidy dy dodn do hé théng xac dinh) thong tin TBT i
— 1 13 téng s6 dy dodn dénh gid
4.4. Két qua thuc nghiém va danh gia
Sau khi tién hanh thuc nghiém thi nhédm nghién ctru thu duwoc két qua nhu sau:
Bang 4. K&t qua RMSE rng vdi 4 bd dit liéu
B6 dir liéu 1 B6 di liéu 2 B6 dir liéu 3 B6 di liéu 4 RMSExp
1.295 1.295 1.245 1.199 1.287

Vé&ikét qua bangtrén s dung don vido |a gidy,
cacgidtriRMSE cho4 bd dirliéu déulancan1.3
gidy. Theo théng ké trong bé dit liéu thu thap,
gid tri trung binh mot ngudi dung cé doc mot
théng tin TBT (trung binh cé khoang 150-170 tw
ti€éng Viét) 1an can 16 gidy. Nhu vay, vdi gia tri
RMSE,, bang 1,287 trén, cac gia tri dy doadn d3
chénh léch 1an can 10% véi gia tri thuc doc cla
nguoidung.

5. KET LUAN

Bai bdo gidi thiéu mét gidi phap xdy dung hé
thong khuyén nghi théng tin TBT dwa vao phan
hoéi tiém an tr ngudi dung dé dé xuat thong tin
TBT ma c6 thé ho quan tdm tim hiéu. Hé théng
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duoc xdy dung hoan thién cé tich hop giai thuat
khuyén nghivao hé thdng va luén thu thap phan
héi ngwdi dung (néu cd), cubi cung danh gia hiéu
qua hé thdng dua trén phan hoi nay. Thuc
nghiém chothay gidiphap dé trénxudthoantoan
céthétichhopvaocacdiémtruycip TBT captinh
thanh. C4c nghién ctu trong tuong lai cé thé
trién khaicachuéngsau:

e Tién hanh thr nghiém trén hé thong tiéng Anh
cho céc déi twong khac nhau (ca nhan, t6 chirc
nudc ngoai) va kéo dai khoang thoi gian thuc
nghiém cling nhu danh gia.

e Thu thap thém di¥ liéu TBT cling nhu so sanh v&i
cac gidi phdp khic nhau dé tang cudng chat
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lwong khuyén nghi.

e K&t hop loc ndi dung véi loc cong tac va ap dung
thém phuong phap hocsau (Deep Learning).
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Building a hybrid recommendation system applied to
website of access point for information technical

barrierstotrade (TBT)

ABSTRACT

Nguyen Minh De, Le Van Hanh and To Hoai Viet

The problem of meeting customer needs for products, services is one of the most important foundations of
the supplier. The supplier uses many methods to try to make product and service recommendations
suitable for each customer, and the customer interacts with interesting products and services. The supplier
often stores user information as well as all transaction histories to serve more appropriate requests for
next time. This paper presents a hybrid recommendation system for Technical Barriers to Trade (TBT)
information based on implicit feedback and applies it to the website of TBT access point. This hybrid
recommendation system is built using a combination of content-based filtering techniques and
collaborative filtering techniques corresponding to two methods: Vector Space Model (TF-IDF); Matrix
Factorization. The paper has built a database collected from many sources and installed the above hybrid
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recommendation system for the website of TBT access point and combined it with TBT information
collected from many sources. The system was tested with a data set stored in the above database, showing
thatthe solution is perfectly suitable for integrating into TBT access points.

Keywords: hybrid recommendation system, content-based, collaborative filtering, vector space model, TF-
IDF, matrix factorization
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