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XAY DUNG HE THONG TU VAN SAN PHAM
DUA TREN TUONG TAC NGUGI DUNG

Vuong Quang Phuong, Hoang D6 Thanh Tung
Vién Cong nghé Thong tin, Vién Han ldm Khoa hoc va Coéng nghé Viét Nam

Tém tit. Hé théng tu van hién dudc sit dung rong rii trong nhiéu linh vuc khac nhau, dic
biét Ia trong thuong mai dién ti. Vi cac phuong phap truyén thong, viéc du dodn con nhiéu
han ché vé vin dé ngudi dung méi, dit liéu thua va chi dua trén mot tiéu chi, 1am giam kha
ning tu van ctia hé théng. Bai bao dé xuit mot hudng tiép can két hop giita thuit toan loc
cong tac trong cac hé tu van truyén thdng, véi sit dung trong sd dua trén danh gid su quan
tam clia ngudi dung vé san pham theo céc tuong tac (like, comment, click, view san phdm)
gitp gidi quyét vin dé ngudi ding mdi va dit liéu thua, dong thdi ting kha ning tu van c6
dd chinh xac cao hon.

Tir khéa: Tu vin san phdm, hé thong tu vén, tuong tic ngudi dung, trong sb tuong tac

1. Mo dau

Hé théng tu van (Recommender systems — RS) dang tliing budc trd thanh mét linh vuc
nghién cifu quan trong va dudc ting dung kha thanh cong trong thuc tién, gidp ngudi dung ddi phé
v6i van dé qua tai thong tin. Hién nay, RS dudc nghién ciu va ing dung trong nhiéu linh vuc khic
nhau nhu: gidi tri (phim anh, 4m nhac,...), gido duc dao tao (goi ¥ ngudn tai nguyén hoc tip nhu
sach, bao,..),... va dac biét 1a trong thuong mai dién ta.

Thuong mai dién tif bao gdm viéc san xuit, quang c4o, ban hang va phan phbi san phim
dugc mua ban va thanh toan trén mang Internet, nhung dudc giao nhan c6 thé hitu hinh hoic giao
nhan qua Internet dudi dang sb hod. Giao dich loai niy da va dang phat trién rit manh trén toan
ciu. Kinh doanh ngiy nay va trong tuong lai s& chuyén dan sang online va chiém phan 16n doanh
thu ciing nhu thi phan clia cdc nganh nghé.

Trén thé gidi, da c6 nhidu cong ti, td chifc da 4p dung thanh cong hé théng tu vin nham
g0i y cac dich vu, sdn phdm va céc thong tin can thiét dén ngudi dung nhu: website mua sam truc
tuyén Amazon gdi y cho khach hang nhiing sidn phim ma ho c6 thé quan tdm, YouTube gidi thiéu
cdc video clip cho ngudi xem, gdi y phim 4nh cda Netflix.com [1, 3, 5],... Diéu nay gép phan 1am
ting doanh sb ban hang hoic s6 lugng truy cip clia ngudi dung vao hé thdng, dong thdi gitp khach
hang c6 thé tim kiém va dudc tu vin dudc nhiing thong tin thi vi hodc nhiing san phdm ma ho
mong mudn dé dang hon.

O Viét Nam, mic di chua c¢6 nén tang thuong mai dién ti va website 16n nhu véy, nhung
ciing c6 nhiing trang web mua ban online quy mé nhu: vatgia.com, raovat.com, 123mua.vn,
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rongbay.com, thegioididong.com,... Theo bdo cdo ctia Bo Cong Thuong du bdo dén niim 2015,
déan so nudc ta s€ khoang 93 tri€u dan, v6i 45% dan so st dung internet, xu huéng mua sam truc
tuyén B2C (Business-To-Customer) gia ting du kién sé dat quy mo t6i thiéu trén 3,7 ti USD.

UGc tinh gia tri  Uéc tinh ti 1¢ truy cip Internet

Uéc tinh Uo:c tu,l,h tilg mua hang truc tham gia mua sdm truc tuyén Udc nf.lh
A dan so truy A doanh so6 thu
dan s6 VN " tuyén mdi nam L X
nam 2015 EepAnicinet cua mot ngudi Miic df ting Tilé dugc tit TMDT
vao nim 2015 e trudng e B2C 2015
nam 2015
Cao 70% 4,3 ty USD
93 tricudan | 45% 150 USD Trung binh 65% 4,08 ty USD
Thap 60% 3,7ty USD

Nguon: Du bdo ciia Cuc TMDT va CNTT
Hinh 1: Udc tinh vé thuong mai dién tit nam 2015 tai Viét Nam

Hién ciing di c6 nhiéu hé théng website c6 chiic ning tu van san phim, tuy nhién da phan
cac hé thong nay chi ggi y dua trén nhitng thong tin cd ban nhu: dya trén ndi dung giong nhau (gdi
y c4c san phdm ctla cling cung thé loai, gid tién, cing nha cung cép, ... (vatgia.com, enbac.com,...).
Qua tim hiéu nhiing trang web trong nudc, van chua thiy c6 hé thong nao cé tich hop ki thuat danh
gi4 su quan tAm ctia ngudi ding vé san phim dua trén cdc tuong tac, trong hé thong tu vin gai y
san pham.

Hé théng tu van thudng st dung ki thuit loc cong tic (collaborative filtering) d€ dua ra cac
du doén vé s thich ctia ngudi dung (user) ddi véi cdc muc tin (items — nhu san phiam, sich, béo,
phim,...) ma hé théng cho 13 phit hgp nhét thong qua viéc st dung nhiing danh gid cho diém trong
qua khit ciia ngusi dung. Loc cdng tac thuong dudc tiép can theo loc cdng tac dua vao bd nhd, cu
thé 1a tiép can dua trén ngudi dung (user-based) va dua trén cac muc tin (item-based). Tuy nhién
chuing c6 nhiing han che:

- Ngudi dung méi khong nhan duge su tu van, do chua c6 lich st ddnh gia sin phim dé hé
thong tu van tien hanh du doan.

- Ma tran user — item thua thi hé théng tu vn sé hoat dong kém hiéu qua.

Trong bai bdo nay, ching toi gidi thiéu mot giai phap trong xdy dung hé thdng tu vin sin
phidm dua vao tuong tac tif ngudi dung dua trén ki thuét loc cong téc.

Chiing t6i dé xuét sit dung cic tuong tac thé hién su quan tim ctia khach hang déi véi san
phdm (nhu comment, like, click, view) va két hgp véi ki thuat loc cong tac dé xay dung mot hé
thdng tu vin san phdm cho ngudi dung. Hé thong c6 kha ning gidi quyét cac han ché vé van dé
ngudi dung méi va ma tran thua cia ki thuét loc cdng tac truyén thong.

2. No6i dung nghién ciru
2.1. M@t sb khai niém
2.1.1. Heé thong tu vin

Hé théng tu van thudng dua vao ba khai niém co ban, d6 1a ngudi dung (user, tip U), muc
tin (item, tap I - nhu san phdm) va nhitng phan hoi rui (feedback/ xép hang - rating) clia ngudi dung
u trén muc tin i. C6 2 dang bai toan chinh trong RS 13 du doan xép hang (rating prediction) dua
vao céc gid tri xép hang tru6c d6 (1a nhitng phan hdi tudng minh ctia ngudi dung, nhu xép hang tit
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1 dn 5, hoic thich/khong thich,...) d€ du dodn cic gid tri xép hang trong tuong lai, va dang goi ¥
muc tin (item recommendation) dua vao cic tuong tdc (nhu sb 1an click chuot, thoi gian xem san
pham, s6 lugng like, comment cho sdn phim). .. nghia la nhiing thong tin ma ngudi ding khong
truc tiép danh gia/xép hang).

| TR IR R '
u: 5 ' (P 3 0... 4
U: 4 2 |ess 4 5
u | 2] s ? 3
Ua | 52| l2]...]2

Hinh 2: Ma trdn user-item-rating

Trong hé théng du doan, thong tin thudng dugc biéu dién trong mot ma tran user - item. O
d6, mdi dong 1a mot user, mdi cot 1a mot item, va mdi 6 1a mot gia tri xép hang biéu dién phan
hdi/danh gia clia user trén item tuong ng. Céc 6 c6 gid tri la nhitng item ma cac user da Xép hang
trong qua khu. NhlIng o trong 1a nhLIng item chua dugc xép hang (dleu dang luu y 1a mdi user chi
xép hang cho mét vai item trong qua kh, do vay c6 rAt nhiéu 6 trong trong ma tran nay chia gia
tri rng — con goi 12 ma trin thua — sparse matrix). Nhiém vu chinh ctia hé thdng tu vén 12 dua vao
cic 0 da co gid tri trong ma tran nay, d& du dodn cac 6 con tréng, sau d6 sip xép két qua du doan
(vi du, tif cao xubng thap) va chon ra Top-N items theo thif tu, tif d6 goi y chiing cho ngudi dung.

D6 tuong quan Pearson [2]

Do tuong quan Pearson do mitic dd quan hé tuyén tinh ton tai giita hai d6i tugng. Cong thiic
tinh d6 tuong quan gitta 2 ngudi dung ui va uk nhu sau:

l

> (rij =)k — )

Jj=1

\/ S (i~ S (i — 7)?

Jj=1

S1Mk = COTTi) =

- 112 s6 san phAm ma c hai ngudi dung ui va uk cung danh gia.

- 7, Tx 1la danh gia trung binh ctia ngudi dung u; va ug.

- 7 ; 1a gid tri cia 0 ¢, j trong ma trdn user - item

- Gid tri clia do tuong quan Pearson nam trong doan [-1,1].

Du doan danh gia [2]

Trong thuit todn loc cdng tic cd ban thi quan di€ém ctia mot ngudi dung vé mot san pham
nao dé sé dugc coi la ¢6 lién quan t6i quan diém ctia céc lang giéng cda anh ta vé cung san phdm
d6. Do dé du dodn miic dd quan tAm clia mot ngudi ding cho mot san phiam sé tinh bing mot tong
c6 trong s6 nhitng dénh gia tudng minh cla cic ldng giéng anh ta cho san phdm do.

Cong thiic tinh du do4n miic d6 quan tAm ctia ngudi dung ua dbi véi mot san phadm 4 nhu
sau:

72



Xdy dung hé thong tu vdn sdn phdm dua trén tuong tdc nguoi ding

l

S (ri; — T7) * simyg;
i=1

Pa,j =Tq +

l
Z |Simai|
=1

- T: Déanh gia trung binh ctia ngudi dung a.

- rij = R]i, j] trong ma tran user item.

- [ s6 lugng ngudi danh gid cho san pham j.
2.1.2. Tuong tac ngusi dung

Nguén dit ligu

Mang xd hoi

Mang xa hoi 1a dich vu ndi két cac thanh vién cling sd thich trén internet lai véi nhau véi
nhiéu myc dich khiac nhau khong phan biét khong gian va thdi gian. Mang xa hdi ¢6 nhiing tinh
ning nhu chat, e-mail, phim anh, voice chat, chia sé file, blog va xa luan. Mang d6i mdi hoan toan
cach cu dan mang lién ket vGi nhau va tr§ thanh mot phan tat yeu moi ngay cho hang tram triéu
thanh vién khip thé gi6i. Cac dich vu ndy cé nhiéu phuong cach dé cac thanh vién tim kiém ban
be, doi tac: dua theo group (vi du nhu tén trudng hodc té€n thanh pho), dua trén thong tin ca nhan
(nhu dia chi e-mail), hodc dua trén s& thich c4 nhan (nhu thé thao, phim anh, sich béo, hodc ca
nhac), linh vuc quan tam (nhu kinh doanh, mua ban),...

V& mit ban chét, mang xa hoi chinh 1a hinh thiic 1am marketing truyén miéng trén moi
truong Internet. "Tiéng lanh don xa, tieng dit don xa", vi kha nang lan truyén thong tin cuc
nhanh. Vi thé, thAm nhép cdc mang xa hdi tap trung dong ddo nhém khach hang muc tiéu dé hiéu
rd hon nhu cau cta ho, dong thai han ché toi da cac rii ro cho doanh nghiép 1a viéc tat yéu hién nay.

Website thuong mai dién tit

La trang thong tin dién ti dudc thiét 1ap d€ phuc vu mot phan hoic toan bd quy trinh ctia
hoat dong mua ban hang hoa hay cung dng dich vu, tif trung bay gidi thiéu hang hoa, dich vu dén
giao ket hgp dong, cung tng dich vy, thanh toan va dich vu sau ban hang. Du ¢6 d6 phu ngudi
dung thap hon mang xa hdi, tuy nhién viéc tu xay dung cac website thuong mai dién tif cling mang
lai 1gi ich dé 1am chu cho cac doanh nghiép.

Cac loai tuong tac chinh

Tuong tac dang vin ban (Comment): cdc tuong tic phan hodi dang vin ban dudc st dung
phd bién nhét bsi da phan ngudi dung. Chiing dugc st dung dé néu 1én cac quan di€ém cla ngudi
ding vé céac van dé, trong d6 c6 cac san pham dudc gidi thiéu hodc quing cdo. Pay la cich tuong
minh nhét d€ thé hién y kién ctia minh.

Tuong tac dang click chudt: khic véi tuong tic dang comment c6 thé nhin thiy truc tiép
bang mat thudng, tuong tac click chudt sé khong hién thi ro rang nhu vay. Day cling 1a mot trong
nhiing loai tuong tac quan trong thé hién trén website néi chung va thuong mai dién tif néi riéng.
Bét ci lic nao khach hang dit con tré ciia ho 1én cic dudng link vé sian phim clia trang web 1a
ho dang tuong tac v6i san phdm d6, cho di ho ¢6 nhip vao hay khong. Néu ho nhip vao cic phan
nhit dinh ctia sdn phiam thi d6 1 tuong tic dang click.

Tuong tic like: day 1a mot cach dé dang dé thé hién cho moi ngudi biét rang chiing ta thich
mot thit gi d6 (vi du san pham dugc quing c4o), ma khong mudn dé€ lai mot 16i comment. Hién
nay trén cac trang mang xa hdi hodc website thuong mai dién ti, hinh thic tuong tac nay la rat
phd bién.
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Kha ning hién thi (view clia ngudi dung): bang cich phan tich dif liéu kha ning hién thi
va tan suét hién thi, cdc doanh nghiép c6 thé uéc tinh sd ngudi da xem san phim ctia ho va sb
1an ngudi diing xem quang c4o san phim d6 trong mot khoang thdi gian nhat dinh. Néu san phdm
dugc hién thi cang nhiéu, kh ning tiép cin ngudi ding sé 16n hon, mang lai hiéu qua trong viéc
tiép thi san phdm va tao 4n tuong véi ngudi ding.

TAm quan trong ctia cic tuong tic

Xét trén khia canh khach hang va san pham, ngudi ding c6 thé thé hién su quan tdm clia
minh thong qua cic tuong tac nhu like, click, view trang web c6 san pham d6. Hoic sau khi mua va
c6 nhiing trai nghiém thuc t&, ngudi dung dua ra nhitng phan hdi ddnh gid hoic tu van cho nhiing
khach hang khac. Hién nay, ¢6 hang tri€u nhiing tudng tac nhu vdy trén cac website gidi thiéu san
phiam hoic ban hang truc tuyén.

Cic dit liéu nay c6 y nghia rt quan trong ddi véi cidc doanh nghiép san xuit hodc phan
phdi. Ho c6 thé biét dudc cadm nhan clia khach hang vé san phim, céc dic tinh, chiic ning, gid ca,
chét luong dich vu ... c6 du stic thu hiit duge khach hang hay khong, tif d6 c¢6 nhiing thay ddi cho
phu hgp.

V6i ngudi tiéu dung, 1¢i ich 12 nhan dudc su tu van tif chinh nhiing ngudi da tiing sit dung,
c6 dudc nhiéu danh gia thuc té va cai nhin téng quat vé san phim trudc khi dua ra cic quyét dinh
mua sim.

Miic di ¢6 gia tri nhu vy, nhung v6i nhitng hang héa dugc nhiéu khach hang quan tam,
luong tuong tac c6 thé rt nhiéu, viéc thu thap cac thong tin va dua ra nhiing goi y cho ngudi ding
12 vAn dé can thiét. Do d6, nhu cau hién nay 12 cin c6 mot cong cu dé thu thap va phan tich cic
tuong tic, dua ra nhiing két qua ma ngudi ding mong mudn mot ciach nhanh chéng.

2.2. Dé xuét phueng phép tu vin dua trén sy quan tim cta khach hang

2.2.1. Tinh diém cac tuong tac

Néu chi diing cong thic tinh ra diém dd quan tim nhu phuong phap truyén thong thi trong
thuc t€ ching t6i thay cic van dé phat sinh:

- Khi ngudi dung méi diing ki, ho sé chua nhan dudc su tu vin ngay. Nguyén nhan ctia vin
dé nay 1a do chua c6 dit liéu lich st vé cac danh gia trong qua khit, lam cho thuét toan loc cong tac
khong hoat dong dudgc.

- Néu ngudi dung méi, c6 thdi gian st dung it va lugng danh gia sdn phdm con nho, cic goi
y ¢6 thé khong sit véi mong mudn ctia ho.

Nhu da néu & phan trén, hién nay c6 rat nhiéu loai tuong tac khac nhau c6 thé dugc thu thap.
Chung thé hién rit tot su quan tim va ddnh gid ctia ngudi ding d6i v6i san phadm. Tir d6 ching toi
dua ra y tuéng két hop tinh diém céc tuong tac nay dé trd thanh mot trong sb trong két qué tu van
dau ra, gitp giai quyet cac van de:

- Ngudi ding mdi ding ki, chua c6 lich sit danh gid hang héa, nhung dua vao trong sb tuong
tac, hé thong tu vAn hoan toan c6 thé dua ra dudc gdi y nhitng san phim dugc nhiing ngudi ding
khéc danh gia tot nhat.

- Khi ma tran user — item c6 dif liéu thua, thi trong sb cling gitip cai thién dudc két qua dau
ra. Gdi y nhiing sdn pham c6 dudc danh gia cao nhét.

- Céc san pham dugc ddnh gid cao nhit dudc tinh toan tdng hop tit nhidu ngudi dung va
nhiéu tiéu chi, chit khong chi tip trung 6 mdt khia canh nao. Tao su khach quan vé chat lugng
trong hé thong tu van.
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D€ thuc hién dugc cong viéc tinh diém nay, c6 thé st dung nhiéu phuong phép. Pon gian
nhét 1a c6 thé cho diém s6 ting loai tuong tac rdi cong diém lai. O day chiing t6i sé sit dung phuong
phép tinh di€ém sb dua trén phan 16p dit liéu. Tic 13, tir tap dif liéu thd ching toi thu nhan, sé dugc
dua vao mot thuat todn phan 16p dé€ dua ra danh gia clia ngudi dung. Thuit todn phan 16p K-Nearest
Neighbors (KNN) dudc lya chon thuc hién.

Thuat toan KNN [4]

KNN dudc st dung rit phd bién trong linh vic Data Mining. KNN la phuong phap dé phan
16p céc dbi tugng dua vao khoang cach gan nhat giita dbi tugng can xép 16p vdi tat ca cac dbi tugng
trong Training Data.

Mot dbi tuong dugc phan 16p dua vao k ldng giéng ctia né. K 1a s6 nguyén duong dugc
xdc dinh trudc khi thuc hién thuat toan. Khoang cach Euclidean thuong dudc dung d€ tinh khoang
cach giita cic dbi tuong. Khong gian Euclide n chiéu 1a mot tip hop cac diém, trong d6 mdi diém
c6 thé dudc thé hién nhu (z(1), 2(2), ..., z(n)), trong d6 z(3)(i = 1,2, ..., n) 1a mot s6 thuc, dugc
goi 1a toa d z cla thi 4, hai diém x va y = (y(1),%(2), ..., y(n)) khoang céch gitta d(x,y) dudc
tinh bing cong thic sau:

d(z,y) = ||z —yll =

Thuit toan KNN dung trong phan 16p dugc mo ta nhu sau:
- X4c dinh gid tri tham s6 K (s6 lang giéng gan nhét).
- Tinh khoang céch giita ddi tugng can phan 16p véi tit ca cac dbi tugng trong dif lidu
huan luyén.
. - Sap xép khodng cach theo thii tu ting dan va xdc dinh k lang giéng gan nhét véi dbi tugng
can phan 16p.
- LAy tht ca cdc 16p cta k lang giéng gan nhét da xic dinh.
- Dua vao phan 16n 16p clia lang giéng gan nhét d€ xac dinh 16p cho dbi tuong.
Xéc dinh trong s6
Sau khi phan loai cdc san phdm vao trong céc 16p, di€ém trong s6 cho cic 16p tuong ting
dudc quy udc nhu sau.

Lép Trong s6
Khong tot 0.0
Trung binh 0.5

Kha 0t 1.0

Tot 1.5

Rét t6t 2.0

2.2.2. Ung dung vao hé thong tu vin

Hé théng tu van st dung phuong phép loc cdng tic két hop vdi tinh diém cdc tuong téc,
hoat dong cua hé thong gom hai pha:

- Pha offline: Tién hanh tinh do quan tdm clia ngudi dung va diém sb cac tuong tac.

- Pha online: Pua ra tu van va du dodn dinh gi4 cho ngudi dung dua vao viéc cic dif liéu
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da dugc tinh toan & pha offline.
Cu thé cac budc thuc hién chinh dudc mé hinh hoéa:

Xay dung ma trin Pha offline
User - Item

A

A
Tinh ma trdn d6 Phén 16p dit liéu
trong tur (S) tirong tac

Tinh ma trdn d6 Quy ra diém sb
quan tdm (P) trrong tac (X)

Tinh ma trin
két qua

A 4

Pra ra két qua Pha online
tr van

Hinh 3: M6 hinh hoat dong ciia hé thong tw vin

2.3. Thuc nghiém

Nguon dit ligu

Trong rit nhiéu cac website thuong mai dién tit tai Viét Nam, ching t6i mudn lya chon mot
ngudn sao cho liy dugc thong tin c¢6 chat lugng. DE lam dugc diéu do thi can dén céc thudc do
quy chuén d€ so sanh cic website v6i nhau. Sau khi dénh gia mot sd website thuong mai dién ti
phd bién tai Viét Nam dya trén cong cu Alexa (www.alexa.com), chiing tdi quyét dinh Iya chon
vatgia.com d€ tién hanh thuc nghiém trong bai viét nay. Vé6i s6 lugng san pham rat 16n, da dang vé
chiing loai va lugng khach hang truy cip nhiéu.

Xay dung hé théng

Chiing t6i tién hanh xdy dung hé thong
tu vin san phidm dudc xay dung dudi dang mot ) @

website cung cip théng tin vé san pham giu \
g p g p giup Ngui diing Méy chii web Hé thdng tu vin

ngudi dung cé thé chon cic hang héa ma minh ,
yéu thich. i

Mo hinh hé thdng gdm cic thanh phan: - / |
ngusi dung, mdy chd web, module tu van va = ‘
CSDL. Ngudi ding truy cip vio website c6 thé =

xem thong tin s6 bo vé& cic san phadm. Khi ding
nhép vao hé thong, ngudi dung s€ c6 quyén danh
gia cac san pham va dung chiic nidng tu van cic

Hinh 4: Kién triic hé thong
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mit hang minh c6 thé yéu thich. Module tu van sé chay trudc cac tinh to4n trong pha offline, dau
ra 1a ma tran ket qua tu van. Khi ngu6i dung kich hoat chiic ning nay, hé thong sé chi viéc vao
CSDL va lay ra cac tu van can thiet, nén toc do dua ra ket qua la rat nhanh.

- Input: Trong th nghiém nay, chung t6i chay chudng trinh trén b dit liéu c6 1058 user va
386 san phim (trong danh muc mit hang dién thoai di dong).

- Output: ma tran di€ém trong sd tling san pham va ma tran két qua du dodn.

o R B Comement - Excel 1aibms 0 x |5
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m o o B " 8w “b ;
D16 - £ |0 v [§%
A 8 D
1 n ata_| Product Score.
155495/ 10 Phantom black, Noki, 10T Phantom, lack Mabie :
2 2415665[3¢3 3013, 1hone 365 2013 Agple Phone,56.5,(3651,SGEBLAGEIS -
p [1577996]300 Bk, Nokia 500500 laccbobie 4
s ooy ki g v e o
ST saasol7260. ok, oee ot A
o] 12659/ 7300, Nokia T30 Mobile o
7| 1832] 600, Noki, 7500 Moblle 1
; 3 otorols Alsen icbie ;
10 3| a0: le iPhone 3G S [1GS) 16GB Black (84n qubc t&) 1
1 10| iPhone 4 16G8 Black {Ban quéc té) 0
2 11| 750067|Apple IPhone 4 16G8 Black {Loch ) 0.5
1 12| 783363|Apple iPhone 4 32G8 Black (Ban qudc t8) 0|
1 13] 783374[Apple iPhone & 32G8 White (B3n quac té) 03
15 14[1676370] Apple iPhane 4 8GB Black (Ban quéc 1&) [
1% 15{1635193]Apple IPhone 45 16GB Black (Ban qubc 1€) o
v 161635226/ Apple IPhone 45 16GB White [Ban qué t€) 15
: 17{1636378] Apple 1Phane 45 3368 lac (83n ot 1) i
19 18] 2802835[ Apple iPhone 45 32GB Black (Bin quc té) of
19| iPhone 5 16G8 Black (Bin qudc t&) (CJ) 1
20| 2495756| Apple Phone 5 16GB White (Ban qubc té]

Piém trong sé Ma trdn két qud du dodn
Hinh 5: Ma tran dau ra

Hé thong tu vn san pham dudc phat trién trén moi trudng .NET, dung hé quan tri co sé di

liéu SQL Server ctia Microsoft, c6 thé dé dang trién khai trong thuc t&. Giao dién chinh cta hé
thong:

20

Trang goi y cho ban

Dua vao 29 dénh gid ciia ban vé nhime sin phim ban da biét, d3 xem. chiing ti nghi ¢ 18 San pham méy

ban sé thich nhimg san phim dwos day. Ban hay thir tim hiéu xem nhimg san pham nay c& San pham xem phieu ohat
: : ? Gor ¢ cho ban

thue s phit hop V61 s thich ciia ban khong? Biét déu ban s phat hién dwoc nhicu dicu thil
i

Apple iPhone 6 16GB - [panh gia trung binh: T W W W W
[panh gia cira ban:

Hang sin xuat: Apple E

Acer Iconia
Gia chi
3.830.000¢

Samsung Galaxy S6 Ipanh gia trung binh: T Wi W
32GB [panh gia ciia ban:

Hang sin xuat: Samsung !' !

Hinh 6: Giao dién chinh hé thong tu vin

24. Két qua

Dé danh gia hiéu qua cta hé thdng, ching t6i st dung do do ma cong dong ngudi dung
trong linh vuc hé théng goi y thudng st dung 1a Root Mean Squared Error (RMSE). RMSE dudc
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xac dinh qua cong thic:

Zu ir € DteSt(T - ’ﬁu”i)2
RMSE = \/ D

V6i: D' C (UzIxR) la tap di liéu dung d€ danh gid; (u, i, 7) tuong dng la user, item va
rating; 12 gia tri danh gid thyc t€, con r”(u, i) 1a gia tri dy dodn tuong dng cla user v trén item .
Két qua thu dugc:

RMSE
12
Phuong phap RMSE 1
Loc cdng tac 1.114771 08
, , 0.6
Loc cdng tac két hop trong s6  0.934826
04
0.2
0
Loc cong tac Loc cdng tac ket ho'ptrong s6

Hinh 7: So sanh RMSE gitia 2 phudng phdp

Su khac biét giita dé xuit trong bai bio nay:
- Ngudi dung mdi van nhan dudc két qua tu vén, nhitng tu van ndy dua trén céc di liéu
khach quan cda cac ngudi dung khac, nén c6 do tin cdy cao hon.
- Khi ngl{bi dung c6 /it danh gi4, ttc trudng hop ma tran thua, trong sb tuong tic sé bd trg
cho ket qua tu van, dua ra két qué chinh xac hon.

3. Kétluan

V6i lugng dii liéu tuong tac (like, comment, click, view) ctia ngudi ding véi cdc san phadm
rit 16n hién nay, day 14 ngudn dit liéu quan trong dé linh vuc khai pha dit liéu va cac hé tu vén c6
thé khai thac. Trong bai bdo nay, chiing t6i da thu thap lai nhiing dif liéu tuong tac. Tir d6, dé xuat
mot huéng tiép can két hop giita két hop gilta thudt toan loc cong tac trong cac hé tu van truyén
théng v6i st dung trong s6 dua trén ddnh gia sy quan tim cta ngudi dung vé san phim theo cic
tuong tac. Tinh to4n thuc nghiém cho thiy, hé thong dua ra cic tu van t6t hon phuong phap truyén
théng, dic biét 1a v6i trudng hop ngudi dung méi ding ki, chua c6 lich st ddnh gid va dit liéu danh
gid con thua thét.
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ABSTRACT
Building a product recommendation based on user interactions

Today, recommender systems (RS) are widely used in many different fields, particularly
I in e-commerce. With the traditional method, predictions are affected by many restrictions in
some issue of new users, sparse data and data based on only one criterion, all of which reduce the
recommend ability of a system. This paper proposes an approach that combines a collaborative
filtering algorithm in the traditional recommender systems with the use of weights based on
assessed interest of the user about the product as indicated by interactions (like, comment, click,
view) to help solve the issues of new users and sparse data, increasing recommend ability with
higher accuracy.

Keywords: Product recommendation, recommender systems, user interaction, weight of
interaction.
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