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Mot phwong phap lpc adng tac awa tréen mo hinh
do thi hai phia

A Collaborative Filtering Method Based on Bipartite Graph Model

Mai Thi Nhw va Nguyén Duy Phwrong

Abstract: Collaborative filtering is a technique to danh gia éa ngrdi dungi/ZU cho én phim xZP. Gia
predict the utility of items for a particular usdry trj r, c6 th duoc thu thip trec tiép bing cach hiy
exploiting the behavior patterns of a group of sserkién ngroi dung hac thu thip gian tép théng qua e
with similar preferencesThis method has been widelyché phan hoi cua ngroi dung. Gia tiri, = 0 duoc hiéu
successful in many e-commerce systems. In this,pap@u(‘yi dungi chradanh gia hac chra bao gb biét dén
we present an effective collaborative filtering htet  san pHim x.
bas.ed on gene.ral bipartite graph repre;enta.tlone Th Tiép dén ta ky heu, P, OP Ia fip cAc &n phim
weighted bipartite graph representation is swtaﬁﬂg duoc danh gia bi ngusi diingilU vaU, U 14 tip cac
all of the real current data sets of collaborative = . . o L, ; LA .-
filtering. The prediction method is solved by tlasib nauol dungdadanh gia sn ptam xUP. Véi mot nguoi

search problem on the graph that can be easy %mg (ﬁh dugC tr \{an\aDU, (duoc gt)l\ I_a n,grorl dung
. - . hién thoi, hay naroi dung tich @c), bai toandc cng
implement for the real applications. Specially, the 1 & doan danh i S di IR
model tackled the effect of the sparsity problerh Bac & @r doandanh gia ea ngiol dung a d,O' val

hitng mit hangxO(P\P,), trén @ s d6 tr van cho

collaborative filtering by expanding search IengtﬁI A , ] -
from the user node to the item node. By this wapes N9w01 dunga rq1h§:ng sin pram duoc danh gia cao.
users or items can not be detemined by the Bang 1 tt¢ hién mbt vi du véi ma tién danh giaR
correlations but can be computed by the graph modél (ri) trong ¢ gom 5 ngroi dungU = {uy, Uy, Us, Us,
Experimental results on the real data sets show thés} V& 7 sin ptam P = {py, P2, Ps, Pa, Ps, Pe, Pr.}. M i
the proposed method improve significantly predictiongudi dung déu dua ra caaianh gia 6a minh ¢ cac
quality for collaborative filtering. sin pram theo thang ¢ {1,2,3,4,5}. Dol véi tap dr
liéu MovieLens [11]ri =5 duoc hiéu la ngroi dungi
danh gia phimx & mic do “rat tot”; ry = 4 dwoc hiéu
la ngroi dungi danh gia tot”; ry, = 3 duoc hiéu la
Cho &p hop hitu han U = {Uy, U,..., Uy} 1A tap nguoi dung i danh gié} phimx ¢ mac do “binh
thuwongd’; ry = 2 dugc hiéu la ngroi dungi danh gia
phim x & mac d6 “ként; ry = 1 duoc hiéu la ngroi
dungi danh gia phimx & maec do “rat kém. Gia tri
rj=0 dugc hiéu 1a ngroi dungu, chea danh gia hac
chua bao gb biét dén sin pkim p,. Cac édugc danh
diu *?’ thé hién gia ti hé thdng éin dr doan cho ngoi
dungus.

l. PHAT Bl EU BAI TOAN L QC CONG TAC

gom N nguoi dung, P = {p1, Pa,..., pu} & tap gom M
san phim. Mdi san ptim p,0OP c6 thé 1a hang hoa,
phim, anh, tap chi, tai lu, sach, bao,idh w hoic bit
ky dang théng tin ndo ma ngi dung dén dén. bé
thuan tién trong trinh bay, ta § p,JP ngin gon thanh
xOP; vauyJU laidu.

Méi quan ¢ gitta tip ngroi dung U va #ip sin
pham P duogc biéu dién théng qua ma an danh gia
R=(ry),i = 1..N, x = 1...M. Mdi gia tri ri biéu dién
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Bang 1.Ma trin danh gia @a loc ojng tac.

Nguoi Sin phim

ding  ['p Tps | P [ palps|ps]pr
Uy slolrls5]o]1lo
U, o512 5| 1|0 2
Us 2| 4| 5| 1|00 4
Uy 1] 2|o|o|5|2|0
Us 21 4| 2| 1| 4] 5 2

ll. CAC CONG TRINH NGHIEN C UU LIEN
QUAN

C6 hai hréng tiép cin chinh gii quyét bai toan
loc odng tac Bing mod hinhdd thi: Loc ong tac ara
trén mé hinhid thi tong quat va bc odng tac da trén
mo hinhdd thi hai phia [3,4,6,7]Dé thuan tién cho
viéc trinh bay mé hinldé xuit, ching toi tom it lai
nhitng nghién ¢u vé mé hinhdd thi hai phia chodc
cong tdc da Huang va caoong sr [3,4].

Trong md hinh nay, Huang xem xét bai toaa |
cong tac nir bai toan tim Kim tréndo thi hai phia,
mot phia la §p ngroi dungU, phia condi la tip sin
pham P. Canh rdi giita ngroi dungidU dén sin pham
X[P duoc thiét 1ap réu ngroi dungi danh gia tot”
hoic “rat tot” san ptim x. Vi du véi ma tén danh gia
dugc cho trong Bng 1, cac gia trdanh giéri, =4,ri =
5 s duoc bién doi thanh 1, nking gia ti con ki duoc
bién doi thanh 0. Khidd, ma tan k& biéu dién d6 thi
hai phiadugc thé hién trong Bing 2,d6 thi hai phia
trongrng theo biu dién dugc thé hién trong Hinh 1.

Bang 2.Ma tran k& biéu dién do thi hai phia.

Naroi Sin phim
dung
P1 Ps P4 Ps Ps pr

u 1 0 0 1 0 0 0
U 0 1 0 1 0 0 0
Us 0 1 1 0 0 0 1
Us 0 0 0 0 1 0 0
Us 0 1 0 0 1 1 0

dmV-1, $ 8 (28), thang 12/2012

Hinh 1. B thi hai phia chodc ang tac

Phrong phap ¢ doan tréndd thi duoc thrc hién
bing thuit todn lan trugn mang dé tim ra $ luong
duong di d6 daiL tr dinh ngroi dungi /U dén dinh
san phim xZP. Nhiing sin phim x/P c6 $ lugng
duong di nhidu nhit dén ngroi dung iU 5 duoc
dungdé tu van cho ngrdi dung nay [3].

Véi phuong phép u dién va dr doan néu trén,
chang t6ida tén hanh kém nghim trén céc b di
liéu thec va nkin thly mot sb nhitng han ché dudi day.

Thir nht, biéu dién aia Huang chquan tamién
cac gia tr danh gia tt” hoic “rdt tét” va bo qua cac
gi4 tri danh gia kém” haic “rat kém”. Béi véi cac &
thong loc odng tac thrc t, mac danh gia éa ngroi
dungdugc chia thanh nidu thang Bc khac nhau fp
dir liéu MovieLens c6 5 nnc danh gia, 4p
BookCrossing c6 10 @t danh gid) [11,12]. Chinh vi
vay, biéu dién nay chra thrc sr phi lyp V6i cac &
thong loc ang tac hén nay. Mit khac, cac plong
phap dr doan dia loc cng tacdugc thuc hién duea trén
théi quen & dung sin pHm acia dng ddng ngroi
dung co6 cung & thich, do @y cac gia tr danh gia
“tot” hay “khéng 8t” déu phan anh théi quentsdung
san pHm aia ngroi dung. Viéc bo qua cac gia ir
“khong 8t” s& anh hrong rt nhiéu dén chit luong dr
doan thoi quenisdung sin phim cia ngroi ding.

Thir hai, dbi voi cac K thdng loc ong tac 8
lwong gid ti danh giér,=0 nhiéu hon rit nhiéu lan &
lwong gia ti danh giary£0. Vi vay, viéc bo qua céc
gia ti “khong 8t” khién cho \in dé di liéu thra aia
loc ayng tac t nén thm trong hon. Didu nay co th
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thdy ré trong Bing 2, cac gia trdanh giariy <3 duoc
bién dbi thanh 0da b di mot lwong dang K cac nhan
phan lai biét truge trong qué trinh Hin luyén.

Cuwi cuing, phrong phap ¢ doanduoc thec hién
dwa vao 8 luong duong di c6 do daiL tir dinh ngroi
dungdén dinh sin prim. Cacduong di dugc xem co
trong $ giong nhau 14 1 ok phin anhddng hén
trang aia cac b dir liéu thec (tap di liéu MovieLens
c6 5 mrc danh gia [11], 4p dir liéu BookCrossing cé
10 mirc danh gia [12]). Chinh vidy, md hinh chcho
lai két qua thir nghiém tht trén céac ap dit liéu co hai
muc danh gia (0, 1)Déi véi cac ip dit liéu co nhéu
muc danh gia, kt qua du doan @a md hinh & chodo
chinh xac khéng cao. Témil md hinh do Huangé
xuat chi phu hyp v6i cac @p dir lisu vé sach cé hai
muc danh gid tot” hoic “khoéng bt”.

D¢ khic phic dugc nhing han ché néu trén, trong
muc tiép theo chang taié xuit mot mé hinhdé thi hai
phia tng quat chodc adng tac. Trongdd, phrong
phép béu dién duoc thyc hién tréndo thi trong $ phu
hop Voi tat ca bo dix liéu thr nghiém cho bc adng tac.
Phrong phap d¢ doan dugc thec hién dra trén véc
tinh toan tong $ cia #it ca cac duong di tir dinh
nguoi ding dén dinh sin phim cho phép tat thién
duogc chit luong dr doan.

. MO HINH PO THI HAI PHIA PE XUAT

M6 hinhdd thi hai phia c6 tng $ dé xuit mo
rong phrong phap ép cin trong [1,3,4]¢ hai diém
chinh: Plrong phép kiu dién d6 thi va phrong phap
du doan tréndo thi. Phrong phapduoc tién hanh nix
sau.
[1I.1. Phwong phéap biéu dién do thi

Khéng hn ché tinh Hng quat éa bai toan, ta co
thé gia sir r, = +v néu ngroi dungi danh gia 4n
pham x “tot” & mac do v, ry = -v néu ngroi dungi
danh gia sn phim x “khéng 6t” & mac do -v, trongdd
vO[-1,1].

dmV-1, $ 8 (28), thang 12/2012

v Néungroi dung i thich 8n phim
X o mucdo V.

Néu ngroi duing i chra biét @én
b san phim x.

Néu ngroi diing i khong thich
san pham  xd merc dé -v.

Déi véi cac fip dit lidu thee aia loc adng tac, ta 8
dang chugn d6i biéu dién thanh ma fm danh gia theo
cong thrc (1) king cach chn mot gia ti ngeang 6.
Nhitng gia ti r,>0 duoc dich chugn thanh cac giaitr
dwong, naroc lai chuyén déi thanh gia tr am. Vi di
véi ma tian danh gidduoc cho trong Bng 1, cln
0=3, khidé cac gia trr,= 4, 5 bén di thanh 0.1, 0.2,
cac gia trry = 2, 1 bén déi thanh -0.1, -0.2;;,=3 bién
d6i thanho nhe trong Bing 3.

Vi cach chugn doi biéu dién theo céng thc (1),
van dé loc adng tacduoc biéu dién nhr mot d6 thi hai
phia (Ky héu ladd thi G). Mot phia 1a &p ngroi dung
U, phia condi la tip cac &n phim P. Trongdd, aanh
ndi gitta dinh phia ngoi dungi/ZU véi dinh phia én
pham xP duoc thiét lap réu ry#0. Nhiing gia ti
danh gia ca,>0 biéu dién ngroi dungx/ U danh gia
san phim i P “tét” & mirc do r,. Nhitng gia ti danh
gia cor,<0 biéu dién ngroi dangx U danh gia én
pham i ZP “khéngtst” & mirc do ri.. Trong $ cia noi
canh tréndé thi duoc xacdinh theo cong tirc:

{ ri><
W, =
0

Vi duy, voi hé loc adng tacdugc cho trong Bng 3
thi ta § c6 ma tin trong $ cua d6 thi hai phia nhr
trong Bing 4,d6 thi hai phia tong trng dugc thé hign
trong Hinh 2.

(1)

-V

néu ry 20
(2

néu ri,=C

Bang 3. Ma tran danh gié éa loc cdng tac.
Ngroi Sin phim

dung pe P P

Uy 01 | 0 |-02]| 02| 0 |-02| 0O
U 0 02| -01| 02| -02 O |-01
Us 01| 01| 02| -02 0 | o |01
Us 02 | 01| O 0| o02]-01| O
Us ? 01| 2| -02 01 02 2
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Bing 4.Ma tran trong $ ciado thi hai phia.

Naroi Sin phim
dung
P1 P2 Ps Pa Ps Pe p7

u 0.1 0 02| 02/ o| 03 o
U, 0 0.2 -0.1 0.2| -0.2 0 -0.1
Us 01| 01| 02| -02 o0 ol o1
Us 02| -01| o0 o| 02/ 01 o
Us 0 0.1 0 02| 01| 02 o0

Hinh 2. D4 thi hai phiaéng quéat chodc odng tac

So Wi phuong phap Wiu dién trong [1,3,4], md
hinh d& xuét giit lai tit ca cac gia tr danh gia éa
nguoi dung déi véi san phim. Vi du, voi tap di lidu
MovielLens béu dién quandiém cia ngroi dung doi
v6i cac phim theo 5 &t danh giat 1 dén 5. Ta c6
thé dich chuygn céc gia trry = 5 thanh0.2, ry = 4
thanh0.1, ry =3 thanh0.0, ry=2 thanh 6.1, ry = 1
thanh 0.2 Véi tap dir ligu BookCrossing Bu dién
quandiém cia ngroi dungddi voi cac én phim theo
10 mrc danh giatr 0.1, 0.2, 0.3, 0.4, 0.5,..., 1.Uiéc
chuyén doi ciing duoc tién hanh tong tr nhr trén
bang céach kin déi cac gia ti r,>0.5 (0.6, 0.7, 0.8, 0.9,
1.0) thanh cac giaitduong (0.1, 0.2, 0.3, 0.4, 0.5).
CAc gia tF r,<0.5 (0.5, 0.4, 0.3, 0.2, 0.Huoc bién
d6i thanh cac gia iram (-0.1, -0.2, -0.3, -0.4, -0.5).
Céc B dir liéu khac éng duoc bién ddi tuong tr tly
thuoc vao cac mc danh gia khac nhauua ngroi
dung. Trong mc tiép theo ching tdi trinh bayév
phurong phap ¢ doan tréndd thi hai phia c6 ting 9.

dmV-1, $ 8 (28), thang 12/2012

llIl. 2. Phwong phap dr doan .

Khac Wi cac cach ip cin trong [3,4], m6 hinlkiée
Xuit xem xét ¥n dé loc odng tac nir bai toan tim
kiém tréndd thi hai phia c6 tng $. Do \ay, phrong
phap dr doan @a md hinh ph thusc vao tng trong
sb cia cacduong di c6 do dai L tir dinh ngroi dung
dén dinh sin pham. Nhing sin phim nao c6 dng
trong $ cacduong di tir dinh ngroi dungdén dinh sin
pham 16n nhit 8 dugc dungdé tu van cho ngoi ding
hién thoi.

Trong [3,4], Huang xem xétang & tit ca cac
duong di c6 do dail tir dinh ngroi dungdén dinh sin
pham déu gibng nhau va cé giaitrl. Trong md hinh
nay, chdng t6i xem xét éh duong di do daiL tir dinh
nguoi dungdén dinh sin phim c6 tong $ khac nhau.
Diéu nay hoan toan phiyp véi cac b dit liéu thyc c6
nhiéu mirc danh gia khac nhau.

Mot diém khac bét quan tong wi cac md hinhié
Xuat trong [3,4] 1a tong $ cacduong di do dai L tur
dinh ngroi dungdén dinh sin pram cé tié nhan gia ti
dwong haic gia ti am. Cacduong di c6 trong
dwong phin anh nic d6 danh gia sn phim “tot” cua
nguoi dung. Cacduong di ¢ trong $ am phin anh
mac d6 danh gia 8n phim “khéng 8t cua ngroi
dung.

D¢ thuc hién y trong néu trén, ching téiét hanh
tachdd thi hai phia éng quét bartiu thanh haild thi
con: B thi hai phia i cac anh c6 tong $ duong
(ky higu 1aG") vado thi hai phia i cac @nh c6 tong
sb am (ky héu l1a G). Ung Wi san phim x/P chua
dugc ngroi dungi/ZJ danh gia, qué trintegc leong
mic do “tot” cua sin phim x ddi véi nguoi ding i
dugc thrc hién trén dd thi G* bang céach tinh dng
trong & tat ca cacduongdi d6 daiL tr x déni. Tuong
tu nhe vy, qua trinhuéc lugng mrc do “khoéngtot”
cia sin phm x ddi voi nguoi dungi duoc thyc hién
trén do thi G bang cach tinhdng tong $ tat ca cac
duong di do daiL tir x &ni. Hai gia ti nayduoc két
hop lai s& cho ta quardiém chinh x&c ga ngroi ding
x d6i véi san pramii.
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Goi W* :(w,;) la ma tén trong £ biéu dién db thi
G, w- :(wl;) la ma tén trong $ biéu dién db thi G
dugc xacdinh theo céng tirc (3), (4).

. [w, néuw,>0
W, = i (3

0 néeu wi,<0

W.  néuw,<0
W= 4)

0  neuw,=0

Vi G, G 1adb thi hai phia nén Bi duongdi do
daiL tir dinh ngroi dungi ZU dén dinh sin phim xP
déu co6do dai k (L=1,3, 5, 7,.). Trong $ duongdi do
daiL tréndd thi G*, G duoc tinh king tich cac ting
6 w,w;. Do 0w <L-1<w; <0 nénduong di
c6do daiL lon s c6 tong  thip, duong di do daiL
nho 5 c6 tong $ cao. Tpng $ duong di tir dinh
nguoi ding dén dinh sin phim tréndo thi G* ludn la
mot sb duong, tréndd thi G ludn 1a ndt sb am. Vi di
trén Hinh 2 duong di us-p.-Ux-ps €O tiong D law's, =
0.1x0.2x0.2 = 0.004 Us-p,-Us-p; €O tiong < 1a ws; =
0.1x0.1x0.1= 0.001 Nguoc lai, duong di uz-ps-U-ps
co tiong & 1a W5 = (0.2)X(-0.1)x(-0.2) = -0.004;u,-
P3-Up-P7 €O tiong & [a w7 = (0.2)x  (-0.1)4-0.1) = -
0.002 Bing cach nay, ta cé&tphan bét dugc mic do

quan tong aia mdi duong di khac nhau trong qua

trinh dr doan.

Téng quét, éng trong $ cacduong di do dailL tir
dinh iU dén dinh x/P trén d6 thi G*, G duoc xac
dinh theo cong tirc (5), (6).

(Wi; )

e ) = - néu L=1 (5)
( ) {(w,;)(w,;) (W;) néu L=3,5,7,...
(w) = {(Wf) s ©

(w; )M(w; )" (wy ) néuL=35,7,..

O day, (Wi; )Lla tng tlong $ cacduong di do dai
L tir dinh ngroi dungi/ U dén sin phim x/P tréndb
thi G, (vvi; )L la tong trong $ cacduong di do dailL tir
dinh ngroi dungi ZU dén sin phim x/P tréndo thi G
,(w2)" (w; ) 1a ma tan chuyén vi coa (W;) va (Wi; )

ix

dmV-1, $ 8 (28), thang 12/2012

Gia tri (w’ ) c6 trong $ ludn drong phin &nh nirc o
“tot” cua sin phim x ddi véi nguoi dungi suy dén
tréndo thi G*. Gia ti (vvi;)L c6 tong $ ludbn am phn
anh mirc do “khong 6t” cua sin phim x déi véi nguoi
dungi suy dén tréndd thi G. Sau khi tinh toérﬁwi;)L,

(WI; )L cac gia tr nay $ duoc to hop lai theo cong thc
(7) dé dua ra Kt qua du doan quandiém cia ngroi
dungi d6i vé6i san phim x.

wt =alw; ) + (- a)w;

(7)
Trong céng thc (7), a[0,1] 1a hing $ dungdé

diéu chinh mic d6 uu tién cho i loai duong di. Néu

uu tién cho caduong di co trong $ duong ta cln o
gan v6i 0. Néu uu tién cho caauong di co trong $

am ta clon a gan v6i 1. Néu liy a =0 md hinh t lai

dang md hinh ¢a Huang [4]. Thét toan dr doan trén
mo hinhdd thi hai phia c6 ting $ dugc mod & chi tiét

trong Hinh 3.

Bwoc 1 (Khdi tgo):
«  Tao lap ma tén trong $ W = (w,).
Tao lap ma tén (w,) biéu dién G*.
 Tao lap ma tén (W) biéu dién G,

Bwéc 2 (Tinh toan trénis thi G"):

(W* )L _ (Wi;)
L Mo ) )

Buwéc 3 (Tinh toan trénis thi G):
(WA_ )L _ {(Wix )

(w )(w; )7 (g )2 néuL=35.7...
Buéc 4 (Két hop trong $ trén ai haido thi):

néu L=1

néu L=3,5,7,...

néu L=1

ix ix ix

wi =afw; ) +@-a)ug )
Budéc 5 (Sip xép theo the tir gidm din cia why).

Budc 6(Sinh ra tr van cho ngroi diing ).
<Chpn K sin phim c6 w>0 c6 gia ty lon
nhat tw van cho ngoi dung &

Hinh 3. Thuit toan dr doan tréndd thi hai phia
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b6 phic tap aia thuit toan phe thuoc vaolL phép
toan nhan ma4n cip NxM. Sir dung thuit toan nhan
hai ma tan hiéu qua nhit hién nay @a Coppersmith—
Winogradss cho tadd phic tap 1a ON **"9[4]. bé
trdnh cac phép nhan marrco kich & l6n, chdng toi
s dung thuit toan lan trugn mang c6do phac tap la
O(N.S, trongdé N 1a & lwong ngrdi ding, S la
lvong trung binh cac giaitddnh gid khac caa
nguoi dung [1].

IV. TH U NGHIEM VA PANH GIA

Dé thiy rd hicu qua cia md hinhdé xuat, ching
t6i thuc hién tién hanh tir nghiém trén hai b di liéu
MovieLens [11] va BookCrossing [12]. Tromg, tp
dir liéu MovieLensdugc biéu dién bing 5 mic danh
gia, tp di lieu BookCrossingtuoc biéu dién bing 10
muac danh gia. Sai& du doanduoc woc lwong thdng
guado chinh xac grecisior), @6 nhay (recall) va t 1€
F-Measuretheo thi tuc dugc mo & dudi day.

IV.1. Dir liéu thir nghiém

Tap dr lieu MovieLens gm 1682 ngoi dung,
942 phim i trén 100,00Qianh gia, cac G danh gia
dugc thiét 1ap tir 1 dén 5, mic do thua thst dir liéu
danh gia la 98.7%. Cac tra danh gia 4, 5dugc
chuyén d6i thanh 0.1, 0.2. Cac e danh gia 3, 2, 1
dugc dich chuyn thanh 0.0, -0.1, -0.2.

Tap di lieu BookCrossing la« sy dir liéu bao
gom 278,858 ngoi dung i 1,031,175danh gia cho
271,065d4u sach. Cac trc danh giaduoc thiét 1ap tir
0 &n 1.0, trung binh&luong sach ngoi dung chra
danh gia 1a 99.1%. Cactra danh gia ir 0.6 dén 1.0
dugc dich chuyn thanh 0.1dén 0.5 theo th ty. Céac
muc danh gia  0.5dén 0.0duoc dich chugn thanh
0.0, -0.1,...,-0.5 theo thtuy.

Viéc chuyén ddi dir liéu theo ngang 8=3 ddi véi
tap di liéu MovieLans vae=5 ddi véi bo dir liéu
BookCrossing la cach lam $hoién cia cac tac gi
trudc day trong khi xem xét bai toand oong tac nir
bai toan phan ko hai lop (-1,1)[1, 3, 4, 9]. Trong md
hinh nay, chung tdi xem xét bai toar lojng tac nix
bai toan phan ki nhiéu lop. Mdi I6p thuse mot nhém
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nhan phan lg khac nhau trong khmg [-1,1]. Chdng
t6i cing khéng chn gia ti nhan phan lg cuc dai (1)
hoic arc tiéu (-1) vi phrong phap ¢ doan ch quan
tam dén gia ti dy doan bn hay bé trong qua trinh
huan luyén. Do \dy, St dung cac gia irnhan phan lg
nho hon 1 tén loi va chinh xac bn rat nhiéu trong khi
so sanh & qua du doan.

VI1.2. Phuwong phap thir nghiém

Trudc tién, toan B dix li¢u thir nghiém dugc chia
thanh hai pan, mjt phan U, duoc sr dung lam d liéu
huan luyén, pHin con hi U dugc st dung dé kiém tra.
Tap Uy chira 75%danh gia vadp U, chra 25%danh
gia. Dit liu huén luyén dugc ar dung dé xay dring mo
hinh theo thét toAn mo 4 & trén. Wi mdi nguoi dung
i thudc t@p dif liéu kiém tra, caalanh gia ¢a co) aa
nguoi dungdugc chia l1am hai pdn O; vaP,. O, dugc
coi ladéa biét, trong khidé P; 1a danh gia én dy doan
tir dir liéu huiin luyén vao..

Phrong phapudc lwong sai 8 du doan cho dc
cong tacduoc sr dung plo bién 1ado do trung binh sai
sb tuyét d6i (MAE) [8]. Tuy nhién,do do nay ch duoc
ap ding wi cac plrong phap ¢ doan co cung nén
xacdinh Wi gia tri ¢danh gia. Chinh viay, trong kém
nghiém nay chung tdits dung phrong phaprac lugng
sai $ du doan théng qudd chinh xaqprecision) do
nhay (recall) va F-Measurexac dinh theo coéng tirc
(8), (9), (10).Pay ding la ndt phuong phap km
nghiém dugc nhiu tac gi sir dung cho bc ong tac

[8].

N

p=—rs 8
N, (8)
N

R=—1s 9
N ()

F- Measurezm
(P+R)

(10)

O day, N 1a ting $ cacdanh gia ngoi dung trong
tap dir liéu kiém tra trongd6 cON; 1a & cac 4n phim
nguoi ding d& danh gia thich ép, N 1a $ cac én
phim phrong phapdc dr doan chinh xac. GiaitP, R,
F Measurecang én d6 chinh xac @a phrong phap
cang cao.
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IV.3. Két qua thir nghigm

Pé danh gia hdu qua cia phrong phapdé xuét (ky
hiéu 1a Bipart-Graph), ching t6iéti hanh hai th
nghiém trén cacdp dr liéu néu trén. Ta nghiém thir
nhit nhim danh gidanh hréng aia cacdanh gia cé
trong $ am vado dai duong di L dbi véi théi quen &
dung sin prim aia ngroi dung. Thr nghiém naydugc
so sanh & md hinhdd thi hai phia éa Huang (Ky hu
la Huang-Graph[4]). Tin nghiém the hai nlim danh
gia Kt qua dy doan so i cac phrong phap dc khéac,
dac biét 1a két qua dy doan trong trong hpp di ligu
thua.

Ddi véi thir nghiém thir nht, ching toi gir lai tat
ca cacdanh gia c6 ng $ am va tong $ duong trén
ca hai &ip dr lieu. Chpn a =0.5, saudo thec hién qué
trinh huin luyén néu trén thed¢ dai duong di L. Két
qua dugc chi ra trén Hinh 4, Bng 5 cho thy, khi L
tang (=3, 5, 7, 9, 1) gi4 ti F-Measure #a cac mo
hinh déu ting. Pidu d6 ching © viéc suy dén theodod
dai duong di trén do thi cho phép taah dung duoc cac
mdi quan I¢ gian tép giita cac ngoi dung khac nhau
dé tang arong vao Kt qua du doan.

03

0.25
N j
0.15

0.1

—e— Huang-Graph.B

—8— Huang-Graph.M
Bipart-Graph.B
Bipart-Graph.M

0.05

0
L=11

Alpha=0.5

Hinh 4. Bién d6i cia F-Measure & a=0.5

0.35
0.3 1

o 0.25 1 —e— Huang-Graph.B
% 0.2 J’/ —=— Huang-Graph.M
2 015 e Bipart-Graph.B
v 0.1 Bipart-Graph.M

0.05

0

L=3 L=5 L=7 L=9 L=11
Alpha=0.7

Hinh 5. Bién déi cua F-Measure&i 0=0.7
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Tiép dén, chang tdi cbn a=0.7 cho md hinkié thi
dé xuit va thrc hién huiin luyén theoduong di d6 dail
=3, 5, 7, 9, 11(Hinh 5, Bing 6). Két qua cho thiy, F-
Measures ita cac md hinkiéu ting nhing mé hinhdé
xudt cho hi két qua tét hon rit nhidu so i md hinh
cia Huang [4]. Ly do khix=0.7 Kt qua dy doan d@a
phuong phapduoc ci thién hon vi $ lugng cacdanh
gia drong kn hon rit nhiéu lan $ lugng cacdanh gia
am trong cacip di liéu huin luyén. Do \ay, Véi o =0.5
cac duong di cé trong $ am khdnganh hréng nhéu
dén cacduong di co trong $ duong. Didu d6 ching ©,
ddi voi cacdanh gia am ta khéngiroc phép b qua ma
con phii dwoc chd ydén né nhéu hon trong qua trinh
huan luyén.

Béng 5. Gi4 ti cia F-Measure & 0=0.5

Phrong D¢ daiduongdi
phap L=3 | L=5 [ L=7 | L=9 | L=11
Huang- | 1579 | 01464 01511 01727 0.1899
Graph.B
Huang- | 41315 | 01513 01607 01893 0.1915
Graph.M
Bipart- | 1373 | 01877 01911 02078 0.2782
Graph.B
Bipart- | 1458 | 0.1889] 02012 02102 0.2821
Graph.M

Bang 6. Gia ti cia F-Measured a=0.7
Phrong Do daiduongdi
Phap | 1=3 | 1=5 | L=7 | =9 | L=11
Huang- | 1352 | 0.1457] 01531 01718 0.1899
Graph.B
Huang- | 01356 | 0.1531] 01598 01732 0195
Graph.M
Bipart- 0.1378| 0.1971| 0.2031 0.2237 0.28}3
Graph.B
Blpart- | 01485 01909 02184 02271 02914
Graph.M

Thir nghém thi hai duoc thyc hién nhim so sanh
danh gia kKt qua véi cac phrong phap: loc adng tac
dua vao ngoi dung (User Based) [9]ot cdng tac da
vao gn phim (Item Based) [2] vt ayng tac ara vao
md hinhdd thi cia Huang. Trongl6 thir nghiém nay
chung t6i thrc hién voi a =0.5, L=11D6 chinh xacgdo
nhay va F-Measur@uoc liy trung binh i 10 An kiém
nghigm ndiu nhién ara trén cacap dr liéu kiém tra
dudi day:
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e T4p Testl.M,Testl.B(M ky hiéu cho ép tap
MovieLans, B ky hdu cho &p tap BookCrossing):
Loai bo ngiu nhién cac gia trdanh gia trong i
tap dit liéu trong tng sao cho Bi nguoi dung ch
con hi 5 danh gia bit trudc. Trrong hop nayduoc
xem la teong hop dit liéu rt thua.

* Tap Test2.MTest2.B:Loai bé ngiu nhién cac gia
tri danh gia trong @i tap di liéu twong tng sao
cho mdi nguoi dung ch con hi 10 danh gia bit
truéc. Treong hpp nay ding dugc xem la trong
hop dit liéu rt thua.

* Tap Test3.M, Test3.B:0ai bé nciu nhién cac gia
tri danh gia sao trong dhtap di liéu twong ting
cho mdi nguoi dung ch con hi 15 danh gia bit
truéc. Traong hop nayduoc xem la teong hop dir
liéu thra.

* Tap Test4.MTest4.B:Loai bé ngiu nhién cac gia
tri danh gia trong @i tap di liéu twong tng sao
cho i nguoi dung ch con hi it nhat 20 danh gia
biét trudc. Treong hyp nayduoc xem | tedng hop
c6 wrong ddi day du dir lisu.

Bang 7.Két qui kiem nghém trén tip MovieLens
S6 danh gia hit trusc trong fip
Phrong phag bo do kiém tra
5 10 15 20
Do nhay 0.144| 0.157, 0.162 0.279
UserBased [D¢ chinh xac 0.174 0.186 0.198 0.218
F-Measure 0.158 0.17p 0.178 0.245
Do nhay 0.098| 0.118 0.144 0.259
ltemBased |P¢ chinh xac 0.144 0.174 0.211 0.244
F-Measure 0.117 0.14p 0.a7p 0.251
Do nhay 0.142| 0.165 0.234 0.381
Huang-
Do chinh xac 0.173 0.23¢4 0.292 0.339
Graph
F-Measure 0.157| 0.194| 0.299 0.359
Do nhay 0.198| 0.215( 0.312 0.397
Bipart-GraphDd chinh xac 0.211 0.284 0.32% 0.377
F-Measure 0.204| 0.245| 0.318 0.387

Két qua kiém nghém dugc trén cacdp di ligu the
hién trong Bing 7, Bing 8 cho thy pheong phapdé
XUt cho hi két qua du doan Bt hon rit nhiéu so \6i cac
phuong phap khacbiéu dé cé tté ly giai md hinhdé
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Xuit dA tim ra va tich ¢p duoc ngr ngha an aia cac
mbi quan 1§ gian tép giita ngroi dung va én phim dé
tang arong thém vao & qua du doan. Mot loi thé khac
ciing én dugc nhic dén la phrong phép @p cn cia
md hinh khafon gian va & caidit cho cac Bthong loc
cong tac.

Bing 8.Két qui kiém nghiém trén tip BookCrossing

Sb danh gid bt trudc trong fip kiém
Phrong phé tra
g phag o do
5 10 15 20
Do nhay 0.102| 0.121 0.142| 0.149
UserBased [pg chinh xac 0.174 0.194 0.214 0.265
F-Measure 0.129 0.149 0.171 0.191
Do nhay 0.092| 0.114 0.124| 0.152
ltemBased |D¢ chinh xac 0.147 0.16 0.211 0.259
F-Measure 0.113 0.134 0.156 0.192
Do nhay 0.113| 0.129| 0.134| 0.156
Huang-Grap Do chinh xéac 0.248 0.286 0.310 0.326
F-Measure 0.155| 0.178 0.187| 0.211
Do nhay 0.125| 0.138| 0.157| 0.185
Bipart-Graph|b6 chinh xac 0.284 0.256 0.234 0.473
F-Measure 0.174| 0.179 0.188| 0.266
V. KET LUAN

Két qua kiém nghém trén cac b dir liéu thyc v
sach va phim c6 nbil mic danh gia khac nhau cho
thly moé hinhdé xuit cho hi d6 chinh xacdo nhay va
ty 1&¢ F-Measure cao dm hin cac plrong phap
ltemBased, UserBased va Huang-Grapréu d6 co
thé khang dinh, phrong phéap biu dién va dr doan @a
mo hinhdd thi hai phia c6 ting $ dé xuét cai thién
dang K chit luong dr doan chodc odng tac.Uu diém
ndi bat cia mé hinh so & nhitng md hinh tréc day
la théa man bdu dién hién cé @ia tit ca cac tap d liéu
hién nay dia loc cdng tac.

Phrong phap ¢ doanduoc dua é bai toan tim
kiém tréndd thi cé tong $ cho phép ta phan &i
dugc mirc do quan tong aia ting loai duong di bang
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