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TOM TAT

Hé goi y (Recommender System) 1a céng cu duoc thiét k& nhdm cung cap nhitng khuyén nghi hivu ich vé& san
pham, dich vu,...cho ngwdi dung. Hé goi y dwa trén div liéu v& méi quan hé gitra ngwdi dung, san phdm va cac hanh
vi clia ngwdi dung trong quéa khir dbi véi sdn phdm dé dwa ra nhivtng goi y théng minh, phi hop véi sé thich cla
tirng khach hang. Hé goi y gitip khach hang nhanh chéng dinh vi dwoc nhitng sdn phdm ho quan tam dé tir d6 dua
ra quyét dinh dung dan khi mua sdm online. Trong bai bdo nay, ching t6i trinh bay tdng quan mét sé phuong phap
goi y, danh gia diém manh, diém yéu, so sanh hiéu qua thyc hién ciia mdi phwong phap. Ching t6i chi ra lgi ich ma
cac hé goi y mang lai cho thwong mai dién ttr, ddng thdi néu ra nhivng thach thire va gidi phap khc phuc. Két qua
thwec nghiém clia ching t6i trén 4 tap dir liéu chudn (Movielens, Epinions, BookCrossing, LastFM) cho thdy méi
phwong phap déu c6 nhitng wu diém va han ché riéng, khéng cé6 phwong phap nao la tét nhat trén tat ca cac tiéu chi.
Ngoai ra, chuing t6i cling dwa ra quy trinh chung dé xay dwng hé goi y trong cac website thwong mai va thuc hién tich
hop cac k§ thuat hé goi y trong website thwong mai dién t&r khac phuc van d& ngwoi diing méi, san phdm maéi (van
dé nay con goi la “Cold start problem”) ctia cac phwong phap goi ¥ ca nhan hoéa.

T khoa: Hé goi y, loc cong tac, goi y dwa trén ndi dung, hé goi y két hop, thwong mai dién te.
Some Methods of Recommender System and its Application in E-Commerce

ABSTRACT

The designed recommender system is a tool to provide important suggestions forusers or customers. Based on
the datasets of user relationships, products, andprevious behavior of consumers, smart recommendations for the
preferences of eachconsumer are given, which helps consumers tomake good decisions while shopping online. In
this article, we present an overview of some methodologies of recommendation systems, techniques of recommender
systems, and evaluate the strengths and weaknesses of each technique, as well as comparedsome benefits of
recommender systems in e-commerce. Moreover, we report some challenges that the recommender systems are
facing and list some solutions to solve these challenges. Our experimental results on the four datasets
(Movielens100k, Epinions,BookCrossing, LastFM) showed that there was no best recommendation algorithm in all
evaluation metrics. Finally, we built an e-commerce website that integrated some different techniques of
recommender systems such as non-personalized methods, personalized methods to recommend the right product for
each customer. The experimental system gives some diverse suggestions to overcome the problem "Cold start
problem" of personalized methods.

Keywords: Recommender systems, collaborative filtering, content-based filtering, hyper filtering, E-Commerce.

d6i hinh thiic giao dich truyén théng. Ngay cang
¢6 nhiéu ngudi lia chon hinh thtic mua sim truc

Trong nhiing nim gan day, cing véi su phd tuyén. Trong khi d6, dé md rong thi trudng kinh
bién ctia mang Internet va may tinh, thuong doanh, cac doanh nghiép da xiy dung ting dung
mai dién ti da phéat trién nhanh chéng trén thuong mai dién tlt va cung cdp rat nhiéu san
pham vi toan cAu. Thuong mai dién ti da thay phdm trén website. Tuy nhién, khi thong tin

1. DAT VAN DE
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quéa nhiéu, khach hang sé tén thsi gian dé tim
san phdm ho can. Diéu nay, lam giam su hai
long va su trung thanh cta khach. Dé giai quyét
van dé nay, y tudng chinh ctia cac chuyén gia
thuong mai dién ti 14 thiét 1ap hé thong goi y
thong minh nhim kham pha ra cac méit hang
pht hop nhat cho tiing ngudi dung. V6i hé thong
goi ¥ tu dong, khach hang c¢6 thé nhanh chéng
truy cap dude san phdm hdp véi sé thich va nhu
cau cta ho, tiét kiém thoi gian tim san pham
cho ngudi dung (Thomas, 2006).

Nhiing nam gan day, cac ky thuat hé goi da
va dang dugc nghién ctu, ting dung 6 nhiéu linh
vic. Trong thuong mai dién ti, hé gg¢i y mang
lai nhiéu lgi ich cho cd ngudi cung cap dich vu
va nguoi st dung dich vu (Ionos, 2017). Hau hét
cac cong ty thuong mai 16n nhu: Amazon
CDNOW  (www.cdnow.com),
Alibaba  (Alibaba.com),
MovieFinder (MovieFinder.com), Youtube.com,

(Amazon.com),
eBay (eBay.com),
Facebook.com,.. déu st dung cac k§ thuat goi §
trong website cia ho dé nang cao trai nghiém
cho khach hang, nang cao chat lugng dich vu va
ting doanh thu ban hang. Tuy nhién, 6 Viét
Nam - moét quéc gia c6 rat nhiéu tiém ning vé
thuong mai dién ti (Vién Théong, 2020) lai c6 sé
lugng website thuong mai tich hgp hé ggi y
khéng nhiéu (Nguyén Hung Diing & Nguyén
Thai Nghe, 2013). Hién Viét Nam dang c6 44%
doanh nghiép da tham gia x4y dung website
thuong mai, nhung chi c¢6 32% doanh nghiép
duge danh gid cao kénh ban hang théng qua
trang web (Nguyén Thanh Hung, 2019).

Bai béo nay trinh bay téng quan cac
phuong phap goi y, danh gia hiéu qua cua cac
thuat toan ggi y (Content-based, user-based va
item-based) trén mét sd tap di liéu chuén bao
gom: Movielens, Epinions, BookCrossing va
LastFM. Chung téi thao luan nhiing diém
manh, diém yé&u cta mdi phuong phap, thach
thiic va giai phap khic phuc khi xay dung hé goi
¥ trong thuong mai dién ti. Pong thoi, ching toi
dua ra quy trinh xay dyng hé ggi y trong céac
website thuong mai va thyc hién cai dat cac ky
thuat hé ggi y trong website thuong mai dién tt.
Két qua cai dat cho thay, khi website dudc tich
hdp céac phuong phap hé goi ¥ hé théng sé tu
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dong dua ra nhiing ggi ¥ thong minh, da dang
t01 ngudi dung.

2. CAC KY THUAT HE GOI 'Y

Céac ky thuat hé ggi y thuong duge chia
thanh hai nhém chinh la: hé ggi ¥ ca nhan hoéa
va hé gdi ¥ khong ca nhin héa. Chiung toi tap
trung giéi thiéu tém tat phuong phap goi y
khéng c4 nhan héa va mot s6 thuat toan gai ¥ ca
nhan hoéa tiéu biéu thuong dudc st dung trong
cac trang thuong mai dién tu.

2.1. Hé gogi y khong ca nhan héa (non-
personalized recommender systems )

La nhém phuong phap khéng dua vao hé so
ca nhan tiing khach hang ma chi dua vao dic
tinh cta san phdm (san ph4m méi) va danh gia
tit cong déng nhu: san pham ban chay nhéat, san
pham duge danh gia t6t nhat,.. (Singh, 2019)

2.2. Hé gogi y caA nhan héa (personalized
recommender systems)

Nhém phuong phap nay duge danh gia la
mang lai hiéu qua cao d6i véi thuong mai dién ti.
Néu doanh nghiép hiéu rd tiing khach hang cta
minh dya trén nhiing gi ho tuong tac va mua
hang trén mang, doanh nghiép c6 thé tu van cho
khach hang nhiing san pham phu hgp véi mong
mudn va s6 thich ctia khach hon (Google &
Temasek, 2018). Khach hang sé tiét kiém dudc
thoi gian tim ki€m san phdm, mua duge nhiing
moén hang ding s6 thich. T d6, doanh nghiép sé
tang dugc s lugng ngudi mua hang, tang gia tri
don hang, ting doanh s6 ban hang.

Theo nghién ctiu cia Schafer & cs. (2001),
néu doanh nghiép st dung phucng phap goi y ca
nhan héa dé gui email téi khach hang thi ty 16
giao dich thong qua email cao hon gap hai lan
so véi cac email duge gui khong ap dung phuong
phap nay (Stephan, 2019). Do d6, cac phuong
phap g1 ¥ cd nhan héa lam tadng mic d6 tuong
tac va chuyén d6i trong giao dich thuong mai
dién tu.

Mot s6 phuong phap goi ¥ thudc loai ca
nhan héa nhu sau:
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2.2.1. Ggi y dua trén néi dung (Content-
based filtering)

Phuong phap goi ¥ nay dua trén mé ta cta
san phdm va profile clia ting ngusi diung
(khéng quan tAm dén nguoi dung khac). Goi y
dua trén noéi dung sé thu thap ho so cia ngudi
dung: ho tén, giéi tinh, nghé nghiép... va tuong
tac ctia cA nhan ngudi dung trén cic san phim,
sau d6 so sanh dic diém cac san phidm trong co
s0 dit liéu véi ddc diém cAc san phdm ma khach
hang da quan tAm dé goi y cho khéach hang.
2.2.2. Loc
Filtering - CF)

Loc céng tac goi ¥ san pham t6i ngudi ding
dua trén lich st tuong tac san phdm cta chinh

cong tac (Collaborative

ngudi dung dé két hop quan diém cta nhiing
ngudi dung khac. Pay 1a k§j thuat manh va da
dugc ap dung kha thanh coéng trong cac hé
thong thuong mai 16n. Loc cong tac thu thap
phan hdéi tit nhiéu ngudi ding d6i véi san pham,
luu trit phan hoi ciia ngudi dung duéi dang ma
tran ngudi dung (users) - san pham (items). Mbi
dong 1a mot vecto chiia gia tri phan hoéi cua
ngudi dung d6i véi cac san pham. Sau dé, tinh
do tuong tu gitia cac users hoéc gitia cac items
trong hé thong, tim ra moéi tuong quan va dua
ra ggi ¥ phu hgp. D6 tuong tu gitta cac user hoéc
gitia cac item dugdc tinh theo cong thic Cosin
hoéc Pearson.

Bang 1 14 ma tran biéu dién danh gia caa
ngudi ding trén cac san pham.

San pham khéach hang

dd xem/da danh gia

Tinh &% twong tvw

San pham khéach hang

chuwa trai nghigm

Hinh 1. M6 hinh hé ggi y dya trén ndi dung

Bang 1. Ma tran biéu dién ngudi dung - san phim cta ti€p can loc cong tac

San pham
i1 i n
ifern 1 | item 2 | femi item n
é ul user 1 1 3
:E u2 user 2 2
; u useru 2
< 5
m user m 1 3
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C6 hai phuong phap loc cong tac:

User-based: Dy doan dua trén su tuong tu
gitia cac users. Y tudng quan trong ctia phuong
phap nay la nhing khach hang tuong tu cé xu
huéng st dung nhiing san phidm tuong tu
(Singh & Pramod, 2019). Né&u hai khach hang A,
B c6 lich st danh gia cic san pham tuong tu
nhau thi User-basedsé du doan khach hang A
¢6 kha ning sé quan tdm t6i nhiing san pham
chua dugc trai nghiém nhung da duge khach
hang B thich va ngugc lai. Phuong phap nay
phan tich ma tran user-item dé tim ra nhiing
ngudi dung tucng tu.

Item-based : Dy doan dya trén su tuong tu
gitta cac items. Hai san phdm i va i’ da dudc
cong ddéng danh gia tuong tu nhau thi cé thé sé
dugc danh gia tuong tu bdi nhiing ngusi dung
con lai. Phuong phap nay phén tich ma tran
user-item dé nhén dién cac san phdm tuong tu.

Ngay nay, kj thuat loc cong téc dugc su
dung kha phd bién trén cac trang thuong
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mai dién ti 16n nhu Amazon, Tiki, Youtube
va Facebook.

2.2.8. Phuong

(hybrid method)
Phuong phap nay két hop gitta k§ thuat goi

y dua trén noi dung va loc cong tac. Ky thuat

phap két hop

nay dugc xem la kha hiéu qua va giai quyét
dude van dé “cold - start problem” trong rat
nhiéu nghién ctu. Trang thuong mai dién ti
dién hinh da tng dung phuong phap nay la
Spotify.com. Ho da tich hgp phuong phap hé goi
¥ tong hop dé tao ra danh sach cac bai hat hang
tuan cho tiing khach hang riéng biét. Website
da tong hop dit litu ngudi dung dua trén théi
quen nghe nhac va nhiing ngusi dung tuong tu
dé tao ra mét danh sach céc bai hat déc dao phit
hgp véi s6 thich ctia tiing khach hang.

2.3. Muc tiéu cua cac phuong phap goi y

Muc tiéu cua cac phuong phap goi y dudgc
thé hién trong bang 2.

Item dw doan

i ‘/

P (dw doén trén item

Prediction j cho active users

u_‘ -

U,

Aclive user

Recommendation

CF-Algorithm

{Til: Tg...TD]} TOP N
items cho active user

Output interface

Hinh 2.Tié€n trinh loc c¢dng tac

Input {ralmgs table)
Users Items
y -
'
Bé tuong quan 3 - kS E'l
Users cao ' & 2k
-fl-.' & l;-._
like

User-based CF

Users Items
4 AN
ST
. 2 T D¢ twong quan
' < . Itemscao
t o ey
like

Item-based CF

Hinh 3. Loc cong tac dua trén User-based va Item-based
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Ll 1]
-~
-‘\@ Content-based
Input
| Filtering

(T 1] .
T Collaborative
lr‘u:lul"@ Filtering

Hybrid ﬁ
Recommendation ’ “

Hinh 4. M6 hinh hé ggi ¥ két hgp

Bang 2. Muc tiéu khai niém cua cac phuong phap goi y

Phuwong phap (Methods)

Muc tiéu (concept goals)

Dau vao (Inputs)

Goi y khéng ca nhan héa
(Non-personalized
recommender systems)

Loc dwa trén ndi dung
(Content-based filtering)

Goi y nhirng san pham khach hang co thé thich dya
trén ho so ca nhan cua nguwdi dung va do twong tw

Goi y nhirng san phdm ma ngudi ding co thé thich
dwa trén san pham mai hoéc y kién cong déng.

Thudc tinh (item attributes) ctia san pham
hodc Profiles clia ngwdi dung.

gitra cac san pham trong co’ s& di liéu v&i nhitng san
pham ma khach hang da thich trong qua khtr.

Loc cdng tac (Collaborative
Filtering)

Phwong phap két hop
(Hybrid method)
Collaborative Filtering.

Goi y nhitng san phdm ma nguwdi dung cé thé thich :
dwa trén nhirng ngwoi dung co sé thich twong tw. dong

Goi y nhirng san phdm ma ngudi ding co thé thich
dwa trén viéc két hgp Content-based filtering va

Panh gia ctia User + Banh gia clia cong

Thudc tinh cta sén phdm+ danh gia cla
Users va cong dong.

3. VAI TRO CUA HE GOI Y TRONG
THUONG MAI DIEN TU

Trong thuong mai dién ti, hé goi y déng vai
trdo nhu moét “chuyén gia” thong minh hd trg
khach hang trong quéa trinh tim va chon mua
san phdm. Hé ggi § thic ddy thuong mai dién ti
(Schafer & cs., 2001) theo cac cach sau:

- Chuyén khach véng lai thanh ngusi mua
hang (Converting Browsers into Buyers): Khach
vang lai thuong ghé thim website dé xem trang
web ma khong mua hang. Cac hé théng goi y sé
hiéu nhu ciu cta khach, hién thi nhiing san
phdm ma khach thich, hoic dang muén tim
mua. Bing cach nay, hé thong sé chuyén nhiing
khach vang lai thanh khach mua hang.

- Tang cudng ban chéo (Increasing Cross-
sell): Cac hé thong goi ¥ cai thién ban chéo bang
cach dé xuit cac miat hang lién quan dén san
phdm, cac sdn phidm phu kién b8 sung cho
khach mua hang.
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- Xay dung long trung thanh (Building
Loyalty): Trong chién lugc kinh doanh, viéc dat
dugc long trung thanh ctia ngudi tiéu dung la
mot diéu can thiét. Khi long trung thanh cua
khach hang tang 1én, 1¢i nhuan cling sé tang 1én
(Reichheld & F., 1993). Cac hé théng goi y cai
tiénlong trung thanh bing cach tim hiéu, thu
thap théng tin, nhu cdu, sd thich va cac méi
quan tam cua khach. Tu dé6, st dung cac thuat
toan théng minh ca nhan héa dé ggi ¥ pha hop
chotting khach hang, gitip ho hai long, ¢6 niém
tin quay lai trang web dé mua hang.

V6i nhitng kha ning trén, hé gdi § mang lai
trai nghiém t6t cho khach hang, gitip khach
hang giam thdi gian tim ki€m san phdm, ning
cao ty 1é chuyén d6i mua hang, cai thién viéc bd
gid hang va gili khach quay trd lai mua hang.
Tu d6, hé ggi § giip cac thuong nhan tang gia
tri don hang trung binh, tang doanh thu
ban hang (Dias & cs., 2008; Jordan, 2016;
Stephan, 2019).



4. THACH THUC CUA HE GOI Y TRONG
THUONG MAI DIEN TU VA GIAI PHAP
KHAC PHUC

4.1. VAn dé khach hang méi, sin pham méi
(Cold-startproblem)

Mot trong nhiing thach thiic d6i véi bat ky
hé théng goi ¥ nao 1a van dé ngudi dung méi (new
user) hoéc san phdm méi (new item). H6 so cua
ngudi dung réng va ho chua xép hang bat ky san
pham nao. Vi vay, cac giai thuat goi y khong thé
hiéu duge khach hang va khong du doan dude sé
thich, nhu ciu ctia ho (Sharma & Gera, 2013).
Véan dé nay goi 1a “Cold start problem” va c6 thé
dugc giai quyét bing cach st dung hé ggi ¥ khong
ca nhan héa dé goi y nhiing san phdm méi,
nhiing sdn pham ban chay, nhiing san pham
dugc nhiéu ngudi danh gia cao,... (Schafer & cs.,
2007; Mohamed & cs., 2019).

4.2. Vin dé kha nang md rong va hiéu suit
thoi gian thyc

Khi luong dit liéu ngay cang 16n dan lén,
lam thé& nao dé cac hé goi y lam viéc hiéu qua
dang 12 méi quan taAm cta cac nha khoa hoc va
ctia doanh nhan st dung hé théng thuong mai
dién ti. Véi website 16n, hé théng phai tao ra
cac ggi ¥ trong vong don vi gidy trong khi phuc
vu hang trim hodc hang ngan ngudi tiéu dung
ciing mot ldce. S§ lugng yéu ciu goi y dong thoi
ngay cang 16n, s6 lugng san phdm ngay cang
téng, hanh vi tuong tac clia nguoi dung trén cac
san phdm ngay cang nhiéu. Hién tai, dé giai
quyét phan nao van dé nay ngoai viéc dau tu 16n
hon cho cac hé théng tinh toAn manh can phai
ap dung thém cac thuit toan gidm chiéu, xt ly
song song va didc biét nén chay cac thuat toan
offline dé c6 thé ggi ¥ online nhanh hon (Khusro
& cs., 2016). Tuy nhién, day la van dé khé va
dang 14 mot thach thic cia cac hé thong goi y.

4.3. Van dé thua thét cua dit liéu danh gia
(Sparsity)

Mot thach thtc niia déi véi hé goi ¥ tai cac
trang thuong mai dién ti 1a sy thua thét vé di
liéu khach hang danh gia san pham. R4t nhiéu
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website, luong khach hang danh gia trénsan
phdm rat it, nén cac thuat toan goi y khé doan
dugc s6 thich clia nguci dung. Day cling 14 mot
van dé 16n cta cac hé goi ¥ (Sharma & Gera,
2013). Bdi dii liéu phai du 16n cac thuat toan goi
¥ mdi c6 nhiing ggi ¥ chinh xac. Cac nha khoa hoc
da va dang c¢6 ging nghién ctu dé lam giam vin
dé nay, nhung hién van con 14 mot bai toan khé
can dudc nghién ciu nhiéu hon. Duéi day 14 mot
s0 giai phap dudc dé xuat (Khusro & cs., 2016):

Giai phap 1: St dung md hinh ggi y da
chiéu (Adomavicius & cs., 2005) va st dung cac
k§ thuat hiéu qua giai quyét bai toan du doan
d6i v6i ma tran thua nhu gidi phap cta Xue &
cs. (2015), giai phap cta Lei & cs. (2019).

Giai phap 2: Dua trén nhiing phan héi tiém
4n cua ngusi dung (implicit feedback) nhu: lich
st xem hang, mua hang.. dé bd sung di liéu vao
ma tran ngudi ding - san phadm nham han ché
muc do thua cia ma tran it nguoi dung danh gia.

Giai phap 3: Chia sé thong tin ngudi dung
gitta cac trang web khoéng c6 canh tranh, déac
biét c6 thé khai thac thém dit liéu tit cac trang
mang xa hoéi. Thong tin ngudi dung cang nhiéu,
cang day dua sé giup cac thuat toan goi y hiéu
khach hang hon va tu van chinh x4c hon. Luu ¥,
cac bén khi chia sé dii liéu ngudi dung phai cam
két chi dung di liéu duge chia sé dé phuc vu tu
van t6t hon va c6 trach nhiém bao vé thong tin
nguoi dung.

5. DPANH GIA CAC PHUONG PHAP GOI Y
5.1. Piém manh va diém yé&u cha cac
phuong phap hé ggi y

Bang 3 1a két luan cua ching t6i vé nhiing
uu diém va han ché cta cic phuong phap hé
goiy.
5.2. Danh gia dé chinh xac cua cac phuong
phap ggi y
5.2.1. Dir liéu thuc nghiém

Chiing t6i danh gia hiéu qua thuc hién cta
cac thuat toan content-based, user-based, item

based da dugc gi6i thiéu & trén bing cach chay
thi nghiém trén 4 tap di liéu chuén: Movielens
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(GroupLens, 1998), Epinions (Trademark
Notice, 2003), BookCrossing (University of
Freiburg, 2004), LastFM (GroupLens, 2011).

5.2.2. Phuong phap danh gia va méi truong
thu nghiém
a. Phuong phap danh gia
Chtng t6i chia tap dit liéu ra lam 2 phan,
14y ngau nhién 70% tap di liéu dé training va
30% dit liéu con lai dé testing. Ching t6i thuc
hién 5 lan lap trén cac tap di lieubo do
NRMSE (Normalized Root Mean Square Error)
va thdi gian thuc hién (time) duge ching toi su
dung dé danh gia hiéu qua cta cac thuat toan.
P6 do NRMSE dung dé xac dinh sai s6
chuén héa cla cac thuat toan va duge xac dinh

RMSE
Rating - Rating .

min

NRMSE =

Trong d6:
RMSE = [~ (p, -1’
n% i i

v6i n 1a s6 quan sat, p; 1la gia tri du doan
danh gia ctia san pham i va r; 1a gia tri danh gia
thuc t& ctia san phém i.

Rating,,,., Rating,; 1an lugt 1a diém 16n nhat
va nho nhat cho phép ngusi dung danh gia.
b. Méi truong thit nghiém

Mbi trudng duge st dung thi nghiém la

may tinh Intel(R) Corei5-6300U, CPU @
2.5GHz, RAM 8GB va ngon ngt Python trén hé

bing coéng thiic:

diéu hanh Microsoft Window 10.

Bang 3. Piém manh va diém yé&u ctia cac phuong phap goi y

STT Phwong phap

Diém manh

Diém yéu

1 Goi y khéng ca nhan
héa (Non-personalized
recommender
systems)

2 Loc dwa trén ndi dung
(Content-based
filtering)

4 Loc cdng tac
(Collaborative
Filtering)

5  Phwong phap tong
hop (Hybrid method)

1. Bon gian

2. Goi y khong phu thude vao div liéu cua
khach hang trén hé théng nén ap dung duoc
cho moi khach hang, gilp tang co héi chuyén
ddi khach hang.

1. Hé théng khong st dung di¥ liéu clia nguwoi
dung khac ma van goi y dwoc nhirng san
ph&m phu hop véi sé thich cla tirng khac
hhang riéng biét.

2. Co6 kha nang goi y dwgc ca nhirng san
ph&m m&i cho ngudi dung.

1. Hé théng khong can st dung dén hd so
nhan khau hoc clia ngudi ding dé goi y

san pham.

2. C6 kha nang dw doan duogc sé thich va nhu
cau ctia ngwdi ding ma khéng can hiéu san
pham.

3. C6 thé goi y t&i ngudi dung nhivng san
ph&m bén ngoai sé thich dang co.
Nhingnhirng san phdm nay co thé phi hop s&
thich mai clia ho.

1. Két hop tt ca cac wu diém cda phuong
phap Content-based filtering va Collaborative
Filtering.

1. Goi y chung chung, khéng ca nhan hoa
dén tirng khach hang. Vi vay moi khach déu
c6 két qua goi y gidng nhau.

1. Hé théng phai phan tich va do tim tat ca
cac dac trwng ctia san pham dé tao ra danh
sach ggi y, nén cé thé cham hoéc néu hd so
vé san pham khong ding cé thé dan dén
goi y sai.

2. Khéng thé goi y néu khach hang khéng
c6 lich st danh gia xem/thich cac san pham
trén hé théng.Véi khach hang méi, hé théng
khong thé cung cap goi y phu hop.

3. Khong goi y dwgc thém cac sé thich maoi
cua khach.

1. Khéng thé goi y néu khach hang chwa
trng twong tac véi cac mat hang.

2. Khéng thé goi y dwoc cac san pham méi
hodc san phém chwa dwoc ai danh gia.

3. Khi lwgng san pham I&n nhwng sé lwgng
khach hang danh gia khéng nhiéu thi
phwong phap nay khéng hiéu qua.

1. Khéng thé& goi y cho nguwdi ding maéi

2. Khi lwgng san pham I&n nhwng s lwgng
khach hang danh gia khong nhiéu thi
phwong phap nay khéng hiéu qua.
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Bang 4. Thong tin cac tap dit liéu thi nghiém

Datasets #ltems #Users # Rating Range Rating Mo ta

Movielens 100K 1,700 1,000 100,000 1+5 Chtra danh gia ctia ngwdi dung trén cac cac
bd phim. M&i b phim cé céac dic trung (id,
title, realise date, type, rating, time )

Epinion 138,738 49,290 139,738 1+5 Chira quan diém clia ngudi dung vé cac
san pham thuwong mai

BookCrossing 271,379 278,858 1,149,780 1+10 Chira danh gia cia ngudi dung vé sach.

LastFM 17,632 1,892 92,834 Sé1an cac baihat  Chira danh sach top nhirng bai hat duwoc

duwoc bat béi
users and 18,745)

nguwdi dung nghe nhiéu nhat (2100 users

5.2.3. K&t qua th nghiém

Két qua 6 bang 5 cho thay, thuat toan
Content - based c6 thoi gian chay nhanh hon
User-based va Item-based, nhung d6 chinh xéac
khong cao. Gitta thuit toan User-based va
Item-based, néu xét vé sai s6 cua du doan
thitiép can loc cong tac dua trén san phim
(Item-based) cho sai s6 thap hon (hay cho db
chinh x4c cao hon) tiép can loc cong tac dua
trénnguci dung (User - based) véi ty 1& 3/4 tap
di liéu. Tuy nhién, xét vé thoi gian thuc hién
thi phuong phap loc cong téc dua trén nguci
dung thuc hién nhanh hon nhiéu so véi phuong
phap loc cong tac dua trén san phidm ca giai
doan huén luyén (training) va giai doan kiém
thi (testing) & ca 4 tap di liéu. Do d6, c6 thé néi
phuong phap loc cong tac dya trén User - based
sé c6 kha nang mdé rong (scability) tot hon
phuong phap Item - based. Vi vay, kho ¢6 thuat
toan nao 1a tot nhAt trén moi tiéu chi. Tuy theo
muc dich goi ¥ va tng dung thuc t&€ dé chon
phuong phap ggi ¥ phu hgp.

6. TICH HOP HE GOI Y TRONG HE THONG
BAN HANG TRUC TUYEN

Dé thi nghiém truc quan hé goi ¥ ting dung
trong thuong mai dién td, ching toi tién hanh
x4y dung hé théng ban sach truc tuyén tich hgp
v6i cac thuat toan goi y da trinh bay & trén.

Hé thong st dung thuat toan goi y khong ca
nhan héa dé hién thi cic san phdm mdi, san
phdm ban chay nhéit, san phidm dugc wa thich
nhat. Dic biét, hé théng tich hop mot s6 k¥

thuat ggi ¥ ca nhan héa nhu: phudng phap ggi y
dya trén noi dung, phuong phap ggi ¥ loc cong
tadc dé thong bao cho khach hang nhiing san
pham ho c¢6 thé thich, hd trg khach hang trong
qué trinh tim mua san phdm.

6.1. Tong quan vé cach ti€p can

Céach tiép can tdng quan cta ching t6i dudge
thé hién trong hinh 5.

6.2. Ludong xt 1y chinh trong hé thong

Luéng xt 1y chinh trong hé théng duge thé
hién trong hinh 6.

Giai thich: Hé théng sé kiém tra xem khach
hang c6 ding nhap hay khong. Néu khach hang
c6 ding nhap, hé thong sé kiém tra xem khach
hang da c6 d6 tuongtu v6i ngudi khac hay chua,
néu c6 thi sé st dung mé hinh loc cong tac dé
hién thi thong tin goi ¥, ngudc lai hé théng sé
kiém tra xem khach hang c6 thong tin c4 nhan
dé quyét dinh lua chon mé hinh nhan kh&u hoc
ho#ic khéng ca nhan dé dua ra goi § cho khach
hang. Truong hgp g¢i ¥ dua trén mo hinh khong
ca nhan thi sé dua ra nhiing san phdm mdi, san
phdm ban chay, san phdm dudc nhiéu khach
hang quan tam.

Trong trudéng hgp khach hang khong ding
nhap, hé théng sé kiém tra lich st khach hang
da tung truy cap vao trang web duwa vao IP
may tinh ma khach hang truy cap, hé thong sé
luu vét lai lich st qua trinh truy cap. Néu cé
thong tin dua theo dia chi IP, hé thong sé dua
ra goi ¥ vé nhiing san ph4m ma khach hang da
ting xem.
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Bang 5. Sai s6 du doan va théi gian thuc hién trung binh 5 1an chay

cua cac phuong phap loc cong tac

Dataset Thuat toan

Théi gian(sec
NRMSE gian(sec)

Training testing
Movielens (100K) Content - based 0,317 0,093 0,027
User - based 0,280 1,126 3,107
Item - based 0,288 0,147 7,793
Epinion User - based 0,285 6,515 158,91
Item - based 0,254 7,518 3869,7
BookCrossing User - based 0,248 9,126 171,73
Item - based 0,282 20,142 4030,5
LastFM User - based 0,0131 4,313 165,398
Item - based 0,0103 39,326 4431,387

Ghi chii: gi4 tri tot nhat cilia céc tiéu chi trén mdi tap di liéu duge t6 dam.

Hinh 5. Tong quan vé cach ti€p can

6.3. Tién trinh ggi y trong hé théng website
thuong mai

Tién trinh ggi ¥ san phdm trong hé théng
thuong mai dién t& dugc thé hién trong hinh 7.

Tién trinh nay bao gbm 3 giai doan:

Giai doan 1: Thu thap théng tin nguci dung

DEé ¢6 thé du doan duge sé thich ctia ngusi
dung, hé théng phai hoc moét mé hinh ngudi
dung (User model). M6 hinh ngudi dung ma
chiing toi thu thap la cic dii liéu cia ngudi dung
nhu: théng tin c4 nhan, théng tin lich st tuong
tac ctia ngudi dung trén san pham.

Giai doan 2: St dung cac thuat toan goi y:
Giai doan nay, chung t6i st dung dii liéu thu
thap dugc & giai doan 1 va di liéu san phdm dé
chay 2 nhém thuéat toan:

- Nhém 1: St dung thuat toan goi § khong
c4 nhan héa (Non - personalized) dé goi y cac
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san phdm méi, san phdm ban chay, san phim
dudgce nhiéu ngudi danh gia.

- Nhém 2: St dung nhém thuat toan ca
nhan héa da trinh bay & muc 2.2 dé ggi ¥ cho
khach hang: thuat toan nhan kh&u hoc, thuat
toan ggi ¥ dua trén néi dung (content - based),
thuat toan loc cong tac (Collaborative filtering)
dé doan cac san phdm phu hop véi khach hang.

Giai doan 3: Ggi y: Giai doan nay, cdn ci
vao tiing dic diém caa khach hang, hé thong sé
du doan va ggi ¥ nhiing san phdm méa khéch
hang c6 thé thich.

6.4. Mot s6 giao dién két qua chinh @ng véi
3 giai doan gdi y cia hé théng
6.4.1. Trang danh gia sin pham

Giao dién danh gia san pham duge thé hién
trong hinh 8.
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Y

Hién i sdn ban chay
sin phim duroe nhidu

Hién thi sdn pham KH
a3 timg xem

/Hlén thi sdn phdm goly
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Hinh 6. Luéng xt Iy chinh trong hé théng

Thu thap thoéng tin
(Information collection)

Hoc
(Learning)

Dy doan/Goi y
(Recommender System)

Phan héi
(Feedback)

Hinh 7. Tién trinh ggi y trong hé thong

6.4.2. M6t s6 trang huin luyén mé hinh

- Trang théng ké danh gia san phdm cta
ngudi ding dude thé hién trong hinh hinh 9.

- Trang do luong do6 tucng tu gitia cac nguci
dung dudc thé hién trong hinh 10.

6.4.3. Cac két qua goi y san pham
a. Dé1 véi khach hang mdi

Néu 1a khach hang méi (khach hang chua
danh gia bat ky san phdm nao), khi ho tim

kiém mot san pham, hé thong sé hién thi danh
sach nhiing san ph4m méi va nhiing san pham
tuong tu ma nhiéu ngudi quan tdm dé goi § cho
khach hang.
b. Dé1 véi khach hang thanh vién

Néu khach hang 1a thanh vién cta hé
thong, tiing c6 danh gia san phim, website sé
goi ¥ nhitng san phdm méi, san phdm nhiéu
ngudi quan tdm, san pham tuong tu. Ngoai ra,
hé théng con dua vao do tuong tu gifia cac nguosi
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dung dé hién thi nhiing san phdm méa khach
hang chua dudc trai nghiém nhung da dugc cac
khach hang tuong tu khac danh gia cao.

- Trang goi ¥ nhiing san phdm ngudsi ding
¢6 thé thich dugc thé hién trong hinh 12.

- Trang hién thi nhiing sdn phdm khach
hang da xem ho#c da mua duge thé hién trong
hinh 13.

- Trang goi ¥ san phdm c6 thé dudc mua
cing nhau dudc thé hién trong hinh 14.

THONG TIN CHI TIET

Nha phan phdi NXB Tré

Nha xu#t ban Zero Shop
Trong lugng 258 (gam)
Kich thudc 14.5x20.5¢cm
S4 trang 55 trang

Ngay xudt ban 07-06-2020

KHACH HANG DANH GIA

DPanh gia cua ban vé san pham:

Gtri danh gia

Nhu vay, bing viéc xdy dung mot tng dung
thuong mai dién td c6é tich hgp da dang cac
phuong phap hé ggi §, website da tu dong dua ra
cho khach hang cac ggi y kha thong minh, da
dang, truc quan, pht hgp véi tting ca nhan khach
hang va da khic phuc duge vdn dé ngusi dung
méi, sdn phdm méi. Vi nhiing kha nang trén cho
thay, hé goi ¥ mang lai trai nghiém t6t chokhach
hang, gitip khach hang gidm thdi gian tim kiém
san phdm, ting d6 hai long, ting co hdéi mua
hang va nang cao ty 1¢ chuyén d6i mua hang.

Photoshop CS6: Chuyén D& Chinh Stra Anh

Téc gid : Nhiéu tac gia

A
PHOTOSHOP CS6

CHINEN € BEP VA i 1
=

Hinh 8. Giao dién danh gia san phim ctia ngudi dung

panhgid sdnphdm  Dotuongty -

MyBook

Bang digu knign

Quan 1y ndi dung ~

Tinh néng~

Danh sach danh gi& san pham

Tir ngay
# M3 san pham Ngudi ding
1 18 2
2 33 2
3 36 2
4 37 2
5 38 2
6 39 2
7 40 2
8 41 2
9 42 2
10 2 1

Hinh 9. Giao dién két qua danh gia san pham cta ngudi
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Hinh 10. Giao dién do luong do tuong tu gitia cac ngudi dung
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-
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Hinh 11. Giao dién ggi y cho ngudi dung méi
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T
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C6 thé ban sé thich

Key Words
for IELTS

Book 1: STARTER

Writing=
Task One
it
s -
| ==

IELT
800.000 d

W (15 nhén xét)
110.000 d 120.000 4
W (14 nhan xet)

180.000 d 00d
W (4 nhan xet)

Xem thém >

64.000 d 80-0004

W (20 nhn xét)

Hinh 12. Giao dién goi § cac san pham ngudi dung c6 thé thich

Lién quan dén san phim ban da xem

a0 n0a & ao0po0d 2000004 2200004

120004

Xem thém ¥

Hinh 13. Giao dién hién thi nhitng sin phdm ngudi dung da xem/mua

Trang cht / Gid hang

GIO HANG (1 s4npham)

# Théng tin sach Gia ban 56 luong
Thitc &n Cho Ga Nudi LAy Tring Khoa
Hoc og
Tac gia m

Cung cép bai: Zero Shop

300.000 d 1

Phan phéi bdi boi: NXB Tré

Xoa  Thémvao yeu thich

@ - B \Trj
0001 M

-

Tl

BGi Cudc DG Khdng Co
Nhitng Gia Nhur

80.0004 1100008 (1202

K (9nhan xét)

200.000d

110.000d
W (9 nhan xet)

W (3 nhan xét)
200.000 &

A (4 nhan xét)

Tam tinh

Téng tign

G:—]uiT’c"g-éL
128.000d I
W (0nhan xet)

300,000

300,000 d

(D3 bao gdm thu& VAT)

Hinh 14. Giao dién ggi § cac san pham hay mua cung nhau
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7. KET LUAN

Hé g¢i y c6 vai tro rat quan trong trong
thuong mai dién td. N6 1a mot trong nhiing vii
khi manh mé giip nhiéu doanh nghiép ting
doanh s6 ban hang, 13 mot trong nhiing nhan t&
tao nén su thanh céng clia cac trang thuong mai
dién ti va sé dudc ting dung rong rii trong
tuong lai.

Trong nghién ctu nay, ching t6i da trinh
bay téng quan vé hé gai ¥, khadm pha nhiing tac
doéng ctia hé goi y d6i v6i thuong mai dién tu.
Bang thuc nghiém, ching t6i da so sanh dugc
hiéu qua thuc hién cta cac phuong phap gdi y
Content-based, User-based va Item-based,
danh gia dugc nhiing diém manh, diém yéu caa
modi phuong phap goi y. Ngoai ra, ching t6i bao
céo thach thtic cia cac phuong phap goi y khi ap
dung trong thuong mai dién ti va chi ra giai
phap khéc phuc. Cudi ciing, ching téi da xay
dung thanh cong hé thong ban hang truc tuyén
¢6 tich hgp cac phuong phap gdi ¥ khac nhau,
bao gém ky thuat ggi ¥y khong ca nhan héa
(Non-personalized) va cac ky thuat ggi y ca
nhan héa hiéu qua nhu: gdi y dua trén noéi dung
(Content-based filtering), loc cong tac (User-
based, Item-based). Qua d6, ngusi doc hiéu dugc
nén tang ly thuyét hé goi y, diém manh, diém
yéu cta cac hé goi ¥ ciing nhu quy trinh xay
dung mot ting dung thuong mai dién ti c6 tich
hdp cac phuong phap goi y trong thuc té.

Huéng nghién ciiu trong tuong lai cua linh
vic nay con kha rong md, dic biét 1a cac ky
thuat goi ¥ cA nhan héa. Ching téi sé tiép tuc
nghién ctu, cai tién ting dung cac thuat toan goi
linh wvuc linh wvuc
e-learning dé trg giup ngusi dung trong qua

y trong e-commerce,
trinh mua hang, tim kiém tai liéu ciing nhu hé
trg qua trinh hoc tap truc tuyén.

LOI CAM ON

Ching t6i cam on Khoa Céng nghé thong
tin, Hoc vién Néng nghiép Viét Nam da tao
diéu kién t6t nh&t dé ching téi thuc hién
nghién ciu nay.
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