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TOM TAT — H¢ thong goi y (Recommender Systems — RS) duroC g dung kha thanh cong trong thirong mai dién i, né duwa ra die
dodn vé CAc Myc thong tin (ztems) ma nguoi dung ¢6 thé thich theo mgt trong hai cach — phan hoi zieong minh va phan héi tiém dn.
Phdn hoi tuwong minh dya vao cac danh gid, Xep hang, ... ciua nguoi dung trong qua khir 18n céc items d@é goi y cdc items ma nguoi
ding ds c6 thé thich trong tiong lai. Phdn héi tiém dn duwa vao cde items ma nguwéi dung timg lwa chon, tham khdio hay xem céc
items d6 dé dira ra c&c goi Y cho nguoi dung. Tuy nhién, vdn dé khé khan chung cia hau hét hé théng goi ¥ la khi nguoi ding méi
chira ¢6 bat ky phan héi nao trong hé théng thi hdu nhue hé théng khdng dira ra goi y chinh xac cho ho, dé chinh la van dé khéi dau
lgnh hay con goi & vin d@é “Cold-start”. Trong bai viét ndy ching tdi gisi thiéu mét gidi phap trong viéc xi Iy vdn dé nguoi ding
méi dira trén céc thdng tin, cac thugc tinh (attributes) ciia nguwoi ding méi. Qua dé, chiing t6i xdy dung céc thuc nghiém dé kiém
chitng tinh khd thi ciia cac mé hinh. Két qud thuc nghiém cho thdy gidi phdp dé xudt ¢ kha néng goi y kha tét cho nhitng ngiroi
dung mai.

Tir khod — Hé thaong goi ¥, khéi dau lanh, vdn dé nguoi ding moi.

I. GIOI THIEU

Viéc tng dung hé théng goi y (recommender systems - RS) trong thwong mai dién tir & mang lai sy thanh cong
va nhiéu sy lya chon cho ngudi dung. Vi du trong hé théng ban hang truc tuyén, véi hang ngan san pham khéac nhau, da
dang vé mau mé, chat lugng, tiéu chi,...dé khach hang mua duoc mot san pham ung ¥ thi mot 1o tu van s& 1 rat quan
trong, hé thdng goi ¥ déng vai tro nhu mot ngudi trung gian s& dua ra cac tu van cho khach hang. Thuc chat cia hé
thdng nay 1a hd trg nguoi dung dwa ra quyét dinh dya trén nhiing thdng tin ma n6 thu thap duoc tir nhitng “hanh vi”
hoic dya trén nhitng phan hdi cua ngudi dung trong qua khte. Nhitng phan héi cua nguoi dung cé thé 1a twong minh
(explicit) hay tim an (implicit). Phan hdi tuong minh do ngudi ding tryc tiép danh gia 1én item nhu: binh chon, xép
hang cho c4c items yéu thich...; phan hdi tiém an do hé thdng ty dong thu thap dya trén hanh vi cua nguc‘yi diing ching
han nhu s6 1an click chudt vao mot item nao do6, thoi gian xem xét mot item, s6 1an mua céc items..

C6 rat nhiéu giai thuat xay dung hé théng goi ¥, tuy nhién c6 thé phan thanh ba nhém chinh [6]1[8]: Mdt Ia, goi y
dwa trén noi dung: Hé thdng goi y dua vao ndi dung dua ra nhiing két qua 1a nhung san pham c6 nhiéu diém tuong tu
v6i nhitng san pham ma nguoi dung da lya chon trong qué khir. Hai 13, goi y dua trén cong tac: hé thong goi y loc
cong tac khai thac théng tin vé nhitng hanh dong trong qua khir hozc y kién cia cong dong ngudi dung dé dua ra du
doan nhitng san pham ma nguoi dung hién tai co thé thich. Ba 13, goi y dua trén céach tiép can két hop nhiéu md hinh
du doan trong hé thong goi y.

Tuy nhién, kho khan lén cua nhimg phuong phép goi y dua trén loc cong tac dang gap phai la khi nguorl dung
méi chua c6 bat ky phan hoi, danh gia nao trong hé¢ thong, vi vay h¢ thong khéng c6 dir liéu huan luyén va khong thé
dua ra du doan cho nguoi ding méi, d6 chinh 1a van dé khoi dau lanh (cold-start) hay con goi la van dé “Nguoi dung
mé6i” (new user) hay “Muc tin méi” (new item) trong hé théng goi y. Dé khéc phuc nhirng kho khin trong van dé nay,
da c6 nhidu nghién ctru dua ra cac giai phap xir ly khac nhau s& dugc ching toi trinh bay chi tiét trong muc 111

Trong bai viét ndy, chlng ti dé xuit giai phap xir Iy van dé ngudi ding méi, st dung k§ thuat phan rd ma tran
(matrix factorization) — mot ky thuat thanh cong nhét (state-of-the-art) trong hé théng goi y [13] - két hop vai cac thudc
tinh (attributtes) cua nguoi dung dé tim do trong dong cua nguoi dung mai voi cac ngudi ding khac trong hé théng
hoic két hop vai ky thuat hoi quy tuyén tinh, tir &6 dwa ra goi y cho ho. Cac tap dir liéu chuan dugc sir dung dé danh
gi& phuong phap da dé xuat va so sanh véi cac phuong phap thuong dugc dung nhat trong xtr 1y nguoi ding méi 1a
phuong phap Global Average va Item Average.

Il. HE THONG GOl Y (RECOMENDER SYSTEMS)

Hé thdng goi ¥ (Recommender Systems - RS) 1a mot dang cua hé thng loc thong tin (information filtering), n6
duoc sir dung dé dy doan so thich (preferences) hay xép hang (rating) ma ngudi ding (user) ¢ thé danh cho mét muc
thong tin (item) ndo d6 ma ho chua xem xét t&i trong qua khir (item c6 thé 1a bai bao, bd phim, doan video clip, sach,..)
[15] nhdm dua ra nhitng goi y vé nhitng muc tin phu hop cho ngudi dang.

Thong tin vé user-item- -rating thuong dugc biéu di&n théng qua mot ma tran (rating matrix) ma & dé mdi dong la
mot user, mdi cot 1a mot item, mdi 6 1a mot gid tri danh gia dai dién cho mirc d “thich” ciia user danh cho item twong
ing. Céc 0 trong 1a nguoi ding chua c6 danh gia trén item d6. Thong thudng cac 6 ¢6 gié tri rat it, vi nguoi dung rat it
danh gia trong qua khir, do vay tao nén mét ma tran cuc thua (sparse matrix), nhu minh hoa bén trai cta Hinh 1. Goi
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RY% 13 ma tran danh gia cua cac users ddi voi céc items, rjla danh gid cta user i dbi vai item j nao do. Vi du: vai i=2,
j=4, 133 = 3, nghia la ngudi ding thir 2 da danh gia san pham thir 4 véi mire danh gia 1a 3. Mirc d6 danh gia thuong ty 18
thuan véi mie d6 yéu thich caa ngudi dung.

M@t trong nhitng ky thuat hay dugc dung trong RS Ia loc cong tac (collaborative filtering). Phuong phap nay
dua trén thong tin tuong tac (nhu mua, ban, hodc danh gia,..) cia ngudi dung dé dwa ra cac du doan dua trén d6 twong
dong vé so thich giita nguoi ding voi nhau, trong d6 thanh cong nhat I k§ thuat phan rd ma tran (Matrix Factorization
- MF). MF Ia viéc chia mot ma tran Ién R thanh hai ma tran c6 kich thudc nho hon P va Q, sao cho ta c¢6 thé xay dung
lai R tir hai ma tran nho hon nay cang chinh xac cang tét, nghia 1a R ~ P.Q" [13]. Ky thuat MF dwoc md ta nhu trong
hinh 1.
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Hinh 1. Ky thuat phan rd ma tran

MF phan rd ma tran rating R“* " thanh 2 ma tran PY'** va Q"*¥ trong d6 P 1a mét ma tran ma mdi dong u 1a

mot vector gom K nhan té tiém an (latent factors) mo ta nguoi ding u, Q la mot ma tran ma méi dong i la mot vector
gom K nhén t6 tiém an mo ta muc thong tin i; Khi do, dé tinh rating ctia ma tran R ta 4p dung céng thirc sau:

- kz:; puk' qik @)

trong d6: Fui la gia tri du doan ctia ngudi dung u di véi item i; p, q: cac vector trong ma tran P va Q.

Mic du k¥ thuat nay da duoc 4p dung réat thanh cong, tuy nhién né van con han ché nhu nhitng k¥ thuat loc cong
tac khac, d6 14 van dé nguoi dung méi (hay ciing 12 van d& khoi ddu lanh “cold—start”). VAn dé nay xay ra khi mot
nguoi ding méi hoac mot san pham mai tham gia vao hé thong; do khong ¢ du thdng tin nén s& rat kho khan dé xac
dinh nhitng nguoi dung (hodc san pham) twong dong véi ngudi ding méi (hodc san pham mai) nay. Thong thuong
trong MF, khi gap phai van dé nay, nguoi ta dung cac ky thuat nhu Global Average, Item Average,.. dé du doan két
quéa cho nguoi ding mai. Mot sb phuong phap phic tap khac ciing da duoc dé xuat nhu trinh bay dudi day.

Il. NHUNG NGHIEN CUU LIEN QUAN

Mot trong nhitng nghién ctiu giai quyét van dé Cold-start 1a ky thuat FMF (Fucntion Matrix Factorization) [21]
str dung md hinh cay quyet dinh, tai moi nit trong cdy s& dua ra cac truy van va nguoi ding s€ chon cau tra 161 de den
cé&c nut con tiép theo, tir 46 hé thong dua ra ggi y cho nguoi dung.
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Hinh 2. M6 hinh giai quyét van d& cold-start user cua ki thuat FMF

Nghién ctru cua Zeno Gantner, et.al [9] sir dung “Bayesian Personalized Ranking” dé huan luyén mé hinh du doan
dua vao &nh xa tir cac thudc tinh cua cac ddi tugng trong hé thdng dén cac nhan tb tiém an cua ma tran dé tim ra danh gia
cho ddi tuong méi. Mot phuong phap khac 1a Quickstep, 12 mot hé thong goi y lai (hybrid recommender system), giai
quyét cc van dé thuc té cua viéc goi y bai bao khoa hoc tryc tuyén dé cac nha nghién ciu c6 thé tim thay ching. Hanh
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déng duyét web cua nguc‘yi duing s& dugc am tham giam sat thong qua mot méay cha proxy & mdi dang nhap URL théng
qua trinh duyét trong céc hoat dong binh thuong. Cac phan hoi tuo’ng minh va URL da duyét 1a thong tin co ban luu s&
thich cua moi nguoi dung. Nghién cuu [11] xay dung hé thong goi y tich horp Quickstep [15], la sy két hop cia AKT
ontology va hé théng OntoCoPI da ching minh mot cach tiép can mai cua céc téc gia dé giam cold-start cua hé thong.
Mot k§ thuat khac cung giai quyét kha tot vin dé cold-start la Context-aware Semi- superwsed Co- tralnlng algorithm
(CSEL) [20], k§ thuat nay xay dung mo hinh c6 kha nang ting do chinh xac cua cac du doan bang céch két hop ngir canh
vai ki thuat dong huan luyén c6 giam sat va ban giam sat. Nghién cau [19] dé xuat md hinh hoi quy da vao théng tin cia
cac cap gitra user/item. Cac thong tin cua users nhu tudi, giGi tinh, nghe nghiép... va céc thong tin cua items nhu tén san
pham, nha san Xuit, ndm san Xuit,...sau d6 dua ra tién doan dé giai quyét van dé cold-start.

Martin Saveski va Amin Mantrach trong nghién ctru [14] da dwa ra mot phuong phap giai quyét van dé Cold-
start d6i véi items. Téc gia dya vao nhimg dic tinh cia san pham va su lya chon, danh gia ciia nguoi ding trong hé
thdng ddi voi nhing items c6 dic tinh twong ty véi items méi dé huan luyén cho mé hinh, tir ¢ dua ra goi y cho
nhitng items ma&i. Mot phuong phap khac ciing giai quyét van dé cold-start trong hé théng goi y do duoc d& cap trong
nghién ciu [7] bang cach st dung md hinh mang x& hoi (Network Sub-community) két hop voi luat quyét dinh
(decision ontology). Mang xa hdi thuc hién nhiém vu phan tich thong tin cua cac nguoi dung trong hé théng va tim ra
méi tuong quan gitra cac ngudi ding véi nhau. Theo do, kién tric mién quyét dinh xay dung mé hinh co ban dya trén
théng tin cta nhirng nguoi dung da ¢o tir d¢6 dua ra goi y cho nguoi dung méi.

Nhin chung c¢é nhiéu phuong phéap giai quyét van dé cold-start, tuy nhién céc phuong phap thuong két hop voi
cac mo hinh xur ly kha phuc tap, dién hinh 1a trong cac mé hinh quyét dinh [21], hé thdng goi ¥ phai tuong tac véi
ngudi dung dé danh gia cac cau tra 1oi, hay trong nghién ciru [20] st dung k§ thuat dong huan luyén ban giam sét va co
giam sat ciing ap dyng mo hinh dya vao ngit canh tir 46 mdi dua ra dugc dy doan. Con trong nghién ctu [7] thi phai
két hop véi md hinh mang x& hoi kha phiic tap dé tim ra méi tuong quan giita cac ngudi ding, tir @6 méi dua ra duoc
goi y cho ho.

Trong nghién ctru nay, chiing t6i dé xuat mot hudng tiép can khac dé xur Iy vin dé nguoi ding mai nhu trinh
bay dudi day.

IV. GIAI PHAP PE XUAT

Chung toi dé xuit hai md hinh dé xur ly van dé cold-start d6i véi ngudi ding méi (new user), trudng hop véi cac
muc thong tin mai (new item) ciing 6 thé dugc &p dung twong ty. Giai phap nay l1a su phdi hop gitra ki thuat phan rd
ma tran (matrix factorixation) vai viéc dung lang giéng l1an can (k-nearest neighbors) hay héi quy tuyén tinh (linear
regression) dé du doan cac nhén té cua ngudi ding mai thong qua cac thuge tinh cua ho.

Nhu minh hoa trong hinh 3 dudi day, véi ngudi dung maéi (nguorl thir n+1) thi ky thuat MF hoan toan khong thé
xéac dinh dwoc nhan té cua ngudi ding nay (user factor - dong cudi trong ma tran P), vi vay khong thé dua ra du doan
cho ho.

-~ e 2 fhn

m items

>

(n+1) user

user maoi ;

(Unew)

Hinh 3. Minh hoa ky thuét phan rd ma tran cho ngudi ding mai
Dé giai quyét van dé nay, dua trén ¥ tuéng tir bai viét [9], thong qua cac thudc tinh cua nguoi dung méi ching
ti gigi thiéu 2 céch:

- Tim céc nguoi dung tuong dong véi ngudi dung méi (ding phuong phap kNN trén thugc tinh caa ho) sau do6 sir
dung céc nhéan to (user factors) ctia nhirng nguoi ding tuong dong dé tim nhan to cho ngudi dung méi. Phuong
phap nay dugc dat tén 1a MF-KNN.

- Sir dung céc thugc tinh ciia nguoi ding dé xay dung mé hinh hdi quy, tir d6 du doan timg nhan té (factor) cho
nguoi dung méi. Phuong phap nay duoc dit tén la MF-LR.

Chi tiét cua timg phwong phap s& duoc trinh bay dudi day. Truéc hét ching t6i minh hoa ma tran thugc tinh cua

user c6 dang nhu trong Hinh 4:
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Attributes
ID Age | Sex | Occ Status
1 29 0 4 0
2 15 1 3 1
o~
3
S .
3
+
< n 45 1 3 1
userméi  ____Sfper [ 34 [0 1 0
(UHEW)

Hinh 4. Ma tran thuoc tinh cua user

Goi AY*T 13 Ma trén luu trit thudc tinh cta cac user, trong do6 gid tri cac thudc tinh cia user dugc chuan hoa dé
dua céc thudc tinh vé dang cac tri s6 ¢6 thé dé dang wdc luong, tinh toan. Ngoai ra, viéc chuan hoa nay con gidp gié tri
cac thudc tinh duoc chuyen vao mdt mién gia tri xac dinh cho trudc, gidp dit liéu dugc can bang hon. Vi du khi so sanh
hai nguoi dung u; (d6 tudi 1a 50, gisi tinh nam, nhém nghé 2, doc than) véi ngudi ding us, (20 tudi, gisi tinh nix, nhom
nghé 1, doc than) thi rd rang thudc tinh do tudi s& chiém wu thé hon cac gia tri cia cac thudc tinh khac va do d6 khi
chung ta ap dung cac cong thic tim d6 twong dong cua cac ngudi dung dya vao gid tri cac thudc tinh thi thudc tinh do
tudi (age) s& anh huong nhiéu nhat dén d6 twong dong cua cac ngudi dung.

* Phuwong phap 1: Dy doan c4c nhan té tiém 4n (latent factors) bing phwong phép lang giéng lan can “k-
Nearest Neighbors” (MF-KNN)

M6 hinh chi tiét dugc trinh bay trong so dd sau ddy:

Attributes of Users

dge. Sex, Occupation,
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Hinh 5. M6 hinh dy do4n nhén t6 tiém 4n bang phuong phap MF-KNN

Y tuong cia phuong phép 1a phan loai mot nguoi ding vao trong 16p tuong déng Vv6i n6 nhét dya vao do tuong
dong cac thuoc tinh cua nguoi dung [25]. Trong truong hop Unew 12 nguoi dung méi xuét hién trong hé thong chua c6
bat cir danh gi4 cho cac items nao, ching t6i dé xuét dya vao gia tri cac thuge tinh (attributes) cua user nhu: tudi, gisi
tinh, nghé nghiép,... dé tim do tuong ddng gitra user mai (Unew) V6 tit ca céc user trong tap dir liéu, sau khi xac dinh
duogc nhirng user twong ddng nhat, ta sir dung nhén té cua nhitng user twong ddng do dé xac dinh nhan t cho user mai.
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Trong bai viét nay ching t6i ding do do cosine (cosine similarity) dé xac dinh dé twong ddng cua hai ngudi
dung u, va u, nhu cong thirc: z i-b b2 P P
sim(u,,u, ) =cos(a,b) —= = 2 3)
“tl:‘v‘i‘/’” VI}-;M Pu \l'}_::"

trong do:  Pai, pbi,lé gia tri thuoc tinh tht i ctia nguoi dung a va b.
m la s6 thudc tinh cua céc vector.

Gia sir sau khi dva vao gia tri cac thugc tinh cua user dé tim do twong dong, véi K=4 ta dugc tap cac user tuong
ddng Vi Uney 12: H {ul,us,us,ue} => Trong ma tran phan rd P (v6i R~P.Q"), cac dong twong utng véi cac UID

tuong ddNg Vi Upe, ciing 1a tap hop cac factor twong dong cua Upey.

Attributes
Z
ID Age | Sex Occ Status p
1 29 0 1 0
° o
2 15 1 3 1 )
— < T
3 (34| 0 | 2 0 z < Ma trgn Q
4 22 1 3 1 Cac factor tuong déng Cua Unew
% \
3 5 19 0 2 0
=
; 6 45 0 1 0 ? ? ?
WM&l SThe1 | 34 | 0 | 1 0
(thew) Ma trgn P

Hinh 6. X4c dinh factor twong ddng ctia ngudi ding mai dua vao do tuong ddng cua thudc tinh

Dya vao do twong dong clia Une, Va cac user khéc, chung ta tim dwoc tap H cac user twong ddng VGi Upey,. Khi do
ching ta cé thé tinh duoc factor cia upe, trong ma tran P dua vao cong thac (4);

D SiM (U, U).

u Unew
UnewK = . ' (4)
Zu,eHunew‘sm(uneW,u )
trong do: f, . :factor du dodn ciia Uney d6i V6i NAN t6 tiem dn thir k.

SIM(Unew, %) - dd turong dong ciia nguwoi ding Uney va u’.
f,« factor ciia nguwoi ding u’ doi véi nhan to tiem an thr k.
H: tdp cac user firong dong Vi Unew
Sau khi tim duoc gid tri cac factor cua Une, chling ta dé dang tinh lai duoc rating cia Uy, theo cong thuc (1)

* Phuwong phap 2: Dw dodn cac nhan té bang md hinh hai quy tuyén tinh (MF-LR)

Y tuéng cua phuong phap nay la dya vao gla tri cac thudc tinh va cac nhan t6 (factors) ciia cAc user c6 trong hé
thong dé tinh toan su anh hudng tuyén tinh dén cac nhan té clia ngudi ding méi.

Nhan té nguroi ding Thugc tinh cia nguoi dung

[—
|

dung

Nguoi ding méi

Anh xa tuyén tinh

mII:I] Nhan t6 da duoc xac dinh Nhan té chua x4c dinh

Hinh 7. Phuong phap mapping tuyén tinh tir thugc tinh sang nhan té cta ngudi ding
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Trong md hinh nay, ching toi str dung cac thudc tinh va cac nhén té di xac dinh cua nhitng nguoi ding trong hé
thong két hop vai ky thuat hoi quy tuyén tinh dé anh xa dén cac factor cuia ngudi ding méi. Goi A = { ay, ay, as,..., aw}
1a tap hop tat ca thudc tinh cua user (a; 1a thuoc tinh tha i); P va Q la céc ma tran duoc phén ra bang ky thuat phan ra
ma tran tor ma tran rating R, voi R~ P.Q".

Sau khi chuan hoa gié tri céc thuoc tinh vé mién gid tri xac dinh cho trudc, ta xay dung mé hinh du doan nhan
to ctia ngudi dung méi minh hoa trong hinh sau:

aj; dy ds coee Ay fl f2 eee fk
Uy 4 2 1 1 flul fgul fkul
Un 3 4 1 1 fiu, | fouy | ... fu,
— _

/%

A
/ A ~ s R

Upsr | 2 2 0 1 20?7 1?7 | |?

Nguoi dung mai Unew Céc factor clia Unew

Hinh 8. Dy doan céc factor cua ngudi dung méi dua trén factors cia cac nguoi dung da co

Trong mé hinh nay, ching toi dya vao gia tri cac thugc tinh (ay, a,..., ay) (xem nhu cac predictors) két hop véi
cac user factor (fy, f,,...,fi) (xem nhu cac thudc tinh dich — target class/attribute) duoc tao ra tir k¥ thuat phan ra ma tran,
sau d6 dung Linear regression dé xac dinh cac factor ciia nguoi ding méi. Sau khi tim duoc cac gia tri cac factor cua
Unew, ta ho&n toan c6 thé du doan dugc xép hang cua ngudi ding méi nay theo cong thic (1) cua ky thuat phan ra ma
tran thong thuong.

V.KET QUA THUC NGHIEM
a. Dir liéu dung dé danh gia

- Tap dix liéu cua hé théng goi y phim Movielens 100k va 1M (grouplens.org/datasets/movielens): Tap dir liéu
100K c6 100.000 danh gia dwoc thuc hién bai 943 nguoi dung trén sb lwong 1.682 phim; Tap dix liéu 1M c6 1.000.209
danh gia dwoc thyuc hién bai 6.040 nguoi dung trén sé lugng 2000 bo phim, mdi ngudi ding c6 danh gia it nhat 20
phim va muc danh gia tir 1..5;

- Tap dix liéu Restaurant & Consumer data (RCData, archive.ics.uci.edu/ml/machine-learning-databases/00232):
Tap dir liéu nay dwoc thu thap tir mot phan cua hé thdng goi y nha hang theo danh gia ctia khach hang tai cac thanh phd
trén dat nuéc México, muc tiéu tao ra mot danh sach Ntop nha hang tét nhat theo binh chon cua khach hang. Théng tin
céc tap dir liéu dung dé thyc nghiém nhu trinh bay trong bang sau

Bang 1. M6 ta tap dir liéu thyc nghiém

Data Set Users | User-Attributes | Items | Items-Attributes Rating
MovieLens 100K 943 3 1682 19 100,000 [1-5]
MovieLens 1M 6040 3 2000 19 1,000,209 [1-5]
RC Data 138 19 130 21 1,161 [1-3]

Céc tap dix liéu nén duoc chuan hoa trude khi dua vao md hinh di doan.
b. Phwong phip chuin hoéa dir liéu diu vao

C6 nhiéu phwong phap chuin hda dir lieu nhu z-score normalization, normalization by decimal scaling, hay
min-max normalization..., trong bai viét ndy ching tdi thuc hién chuan héa dit liéu theo cong thac MIN-MAX
normalize nhu sau:

p v mingy y .
¥ —————————— (new_max, — new_miny | -+ new_miny
maxy — miny

trong do:

V: gid tri cli, v e[minA, maxA]; v’: gia tri méi, v’ € [new_mina, new_maxA];


http://grouplens.org/datasets/movielens/
https://archive.ics.uci.edu/ml/machine-learning-databases/00232/
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Viéc chuan hoa nay gitp dit ligu dau vao ding dinh dang va gia tri cua n6 thuoc mién gia tri xac dinh nham
tranh d6 léch (biases) khi dung cac d6 do twong dong (nhu trong kKNN).

c. Cac dj do dung trong thuc nghiém

C6 nhiéu phuong phap khac nhau ma chung ta c6 thé sir dung dé do d6 15i cua giai thuat nhu: Root Mean
Squared Error (RMSE), MAE (Mean Absolute Error), F-Measure, Area Under the ROC curve (AUC),... nhung mdi
phuong phap déanh gia s& thich hop cho timg linh virc khac nhau. O déy si dung do do phd bién 12 RMSE va MAE dé
danh gia hi€u qua cua cac phuong phap.

d. Phwong phap danh gia

Chung toi sir dung ky thuat danh gia pho bién 1a nghi thirc k-folds cross validation. Trong qua trinh kiém tra, dé
kiém chiing hiéu qua cua mé hinh giai quyét van dé Cold-start ching tdi phan dix liéu trong tap test lan luot thanh cac
bo dir ligu c6 chtra: 25%, 50%, va 100% ngudi ding mai; Két qua danh gia duoc so sanh véi cac phuong phap Global
Average va Item Average |a nhirng phuong phap don gian thuong dugc dung trong tredng hop danh gid cho ngudi
dung mai va myc tin mai.

e. Két qua thwc nghiém

Két qua thuc nghiém duoc trinh bay nhu trong céc hinh sau:
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Hinh 9. Thé hién d6 do 15i RMSE trong tap dit liéu MovieLens 100K
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Hinh 10. Thé hién d6 do 15i MAE trong tap dit liéu MovieLens 100K
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Hinh 11. Thé hién dé do 13i RMSE trong tap dit liéu Movie Lens 1M
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Hinh 13. Thé hién d6 do 15i RMSE trong tap dit liéu RC Data
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Hinh 14. Thé hién d¢ do 13i MAE trong tap dit liéu RC Data

Két qua thuc nghiém trén dé cho thiy cac phuwong phap dé xuit c¢6 kha nang lam giam 18i cho mé hinh dy doan
trong xa |y vdn dé Cold-start trong hé théng gei y. Cu thé, trén tap dit liéu MovieLens 100K va MovieLens 1M, dbi
V6i ty 18 100% nguoi ding mai thi phuong phap MF-LR cho két qua tét hon cac phuong phép con lai, déi vai ty 1&
50% va 25% ngudi ding méi thi ca 2 phuong phap dé xuét déu cho két qua tét hon so v6i Global Average. Trén tap dix
liéu RC Data, twong tng Vi c&c tap dir liéu cé ty 1€ nguoi dung méi 1a 100%, 50% va 25% thi phuong phap MF-KNN
déu cho két qua tét hon cac phuong phap con lai.

That vay, do tap dit liéu MovieLens nhiéu hon trong tap dit liéu RC Data nén khi ding MF-LR dya trén mé hinh
hdi quy tuyén tinh s& cho két qua du doan t6t hon, nguoc lai trong tap dir liéu RC Data cac user ¢6 nhiéu thudc tinh hon
tap MovieLens nén khi 4p dung phuong phap MF-KNN dé tim céc user twong dong véi ngudi ding méi dya vao thuoe
tinh s& cho két qua tt hon.

VI. KET LUAN VA HUONG PHAT TRIEN

Qua cdc mé hinh ma chung t6i dé& xudt dé xu Iy vin dé Cold-start trong hé thdng goi ¥ da phan nao giai quyét
dugc céc han ché trong viéc thiéu thong tin danh gia ciia nguoi dung trong hé théng bang cach dua vao théng tin c&
nhan hay thugc tinh cua dbi twong. Tir d6 c6 thé s dung k¥ thuat 1ang giéng l1an can hoac hdi quy tuyén tinh, két hop
v6i ki thuat phan rd ma tran dé dwa ra du doan cho ngudi dung. Tir cac két qua thyc nghiém cho thdy mé hinh d& xuét
¢6 do 15i thap hon mé hinh goi y truyén théng (baseline) va khong phu thudc nhiéu vao ty 16 ngudi ding méi trong hé
thong. Nhin chung cac mo hinh déu giai quyét dugc van dé Cold-start trong RS, tuy nhién ddi voi cac tap dir liéu ma
dbi twong c6 nhiéu thugc tinh s& cho két qua chinh xac hon. Viéc &p dung cic mé hinh dé xuit vao cac hé thong goi ¥
hoan toan kha thi dé xu 1y cho cac trudng hop cold-start. DI véi cac item mai trong hé thdng, chung toi dé xuat
phuong phap xt Iy twong tu.

Tir két qua thuc nghiém trén, dé xu 1y tot hon cho cac truong hop cold-start trong hé théng goi ¥, huéng nghién
ctu tiép theo cua dé tai 1a phén tich sau hon cac phuong phap giai quyét van dé cold-start ciia cAc tac gia khac dé lam
co s& dbi chiéu véi két qua cua mo hinh da d& xuét, tir d6 chon loc, xir ly thém nhiéu thudc tinh c6 lién quan dén ddi
tuong can goi y va cd thé két hop vai cac ky thuat goi y khac dé gidp hé théng dua ra du doan chinh xac hon. Bén canh
d6, can kiém chirng mé hinh trén nhiéu tap dit liéu khéc nhau va so sanh k¥ thuat da dé xuat véi cac phuong phéap giai
quyét vin dé cold-start khéc.
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AN APROACH FOR COLD-START PROBLEM IN RECOMMENDER

SYSTEMS
Dinh The An Huy, Chau Le Sa Lin, Nguyen Huu Hoa, Nguyen Thai Nghe

ABSTRACT — Recommender system (RS) is very successful in e-commerce. It recommends the list of items for users by using
implicit or explicit feedback. Explicit feedback is based on reviews, ratings,... of the users in the past. Implicit feedback is based on
the items that is chosen or viewed or clicked, etc. by the user. However, problem in RS is the new user (or new item) because the
system has no feedback in the past, thus it can 't create the list of items for that new user (or new item). That problem is called “cold-
start problem” in the RS. In this paper, we propose an approach to mitigate the cold-start problem based on attributes of the new
user (e.g., ages, gender, occupation...). Experiments are built to verify the feasibility of the proposed models.

Keywords — Recommender systems, cold-start problem, new user, new item.



