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TOM TAT

Hau hét cac cong trinh nghién ciru vé hé thong goi y hién tai chi tdp trung vao nhém gidi
thudt loc céng tae ma chira quan tam téi nhém gidi thudt noi dung. Trong khi cdc hé thong goi
¥ xdy dung bang nhém gidi thudt cong tac chi tdp trung danh gid va dwa ra két qua tong quan
nhdt vé mot muc tin. Nhieng trong thyee té, nguwoi ding lai quan tam (6i chi tiét timg tinh nang
ciia myc tin dé. Trong nghién citu nay, chiing téi dat sw quan tém dén viéc phan tich tw dong
cdc y kién ciia khdach hang vé mét tinh nang cu thé ndo dé cia san pham. Véi bai toan nay, di
liéu ddu vao can la mét tdp cac san pham cimg tGp cdc tinh ndng ma ngieoi dimg quan tém va
cdc tdp danh gia twong iing véi moi san pham. Moi san pham trong tdp san pham déu ¢ cdc
tinh nang giong nhau, né dwoc ghi trong tdp tinh nang. Ung véi moi san pham la mét tdp cdc
ddnh gid cua khdch hang vé san pham d@é. Véi méi mét danh gid ciia nguoi ding, hé thong sé
tién hanh trich xudt tw dong cdc théng tin vé san pham, tinh ndng, cum tir ndi lén quan diém
va dong thoi dw dodn mire diém danh gid cho tinh ndng ciia san pham ing véi quan diém do.

Tir khéa: Hé thong goi ¥, khai phd quan diém, mé hinh tir khéa chii dé, loc cong tdc, loc
trén ngi dung.

ABSTRACT

Most of the current suggestion system studies focus on collaborative filtering algorithms,
but not on the content-based filtering algorithms solution. While the recommender systems
suggested by the collaborative filtering algorithm team only focused on evaluating and giving
the most general result of a particular item. But in reality, users are more interested in the
details of each feature of the item. In this study, we place an interest in automatically analyzing
customer feedback on a particular feature of the product. With this problem, the input data
needs to be a set of products with the same set of features that the user is interested in and
the sets of comments corresponding to each product. Each product in the set has the same
features, it is included in the feature set. For each product is a set of customer reviews about
the product. For each user comemnt, the system automatically extracts product information,
features, phrases, and predicts the score for the products performance with that opinion.

Keywords: Recommender systems, opinion mining, topic model, collaborative filtering,
Content-based Filtering.
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1. Co s& khoa hoc va thue tién

2. Hé théng go1 y 1a mot dang cua hé
théng loc thong tin, n6 duoc st dung dé du
doan so thich hay xép hang ma ngudi ding co
thé danh cho mot muc thong tin nao d6 ma ho
chua xem xét to1 trong qua khir (muc thong
tin c6 thé 13 san phém, bai hat, by phim, doan
video clip, sach, bai bao ...).

Trong thoi dai ky nguyén s ngay nay,
Coéng nghé¢ Thong tin (CNTT) da chung to
duogc vai tro cua minh khi irng dung thanh
cong va mang lai nhiéu loi ich trong nhiéu linh
vuc hoat dong, trong d6 c6 linh vyc thuong
mai. Thuong mai dién tir nhitng nim gan day
da phat trién manh mé&, dem lai nhiéu loi ich
cho nén kinh té toan cau. Ban hang qua mang
Internet 1a mét loai hinh kinh doanh mai cua
thuong mai dién tir, voi hinh thirc kinh doanh
nay gitp ngudi ding co thé dé dang mua ban
hang hoa hon so véi hinh thirc mua béan truyén
thong. Tuy nhién, dé gitip ngudi ding c6 thé
chon dugc mot san phém ho ung y trén mot
trang web ban hang tryc tuyén 1a diéu khong
hé d& dang khi c6 qua nhiéu san phdm cing
dugc hién thi. Dé loai hinh ban hang truc tuyén
thuc sy phét trién thi viéc tich hop thém mot
hé théng goi ¥ 1a diéu hét sirc can thiét.

Di 6 rat nhiéu to chirc, cong ty ing dung
thanh cong hé théng goi y vao trang ban hang
clia minh nhu trang web ban hang truc tuyén
amazon.com (goi ¥ cac san pham), movielens.
org (goi y phim), youtube.com (goi y video
clip). O nudc ta hién nay ciing c6 cac trang web
c6 chire nang goi y nhu mp3.zing.vn, vatgia.
com ... Tuy nhién da phan cac trang chi goi ¥
dua trén nhitng thong tin co ban nhu cac bai
hat ¢ cung ca si, cing thé loai hay cung loai
san phdm va cung nha cung cap.
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Hién tai, dé xay dung mot hé théng goi ¥
c6 rat nhiéu giai thuat dugc d8é xuat, mot cach
tong quan co thé chia thanh cac hudng tiép
can chinh nhu sau:

- Nhéom giai thuat lgc cong tac: Hoat
dong dya trén hanh vi cua nguoi dung trude
d6 nhu lich st giao dich, dé tim céac quy luat
tuong tac gitta ngudi dung va cac muyc tin. Do
d6 nhig hé thdng goi y dua trén cach tiép
can nay déu khong quan tim dén cac thudc
tinh ctia muc tin, n6é c¢6 kha nang khai thac
thong tin ngoai pham vi cua cac thudc tinh
muc tin. M6 hinh huin luyén c6 thé xay dung
dua trén hanh vi cia mot nguoi dung, hoac
hiéu qua hon, né c6 thé tir nhiéu ngudi ding
khac nhau nhung c6 cing dic diém. Khi lam
viéc vo1 hanh vi cua nguoi dung khac, loc
céng tac st dung kién thirc nhom dé tao ra dé
xudt dya trén nhimg nguoi dung twong ty. Vé
ban chét, né loc trén nhitng ngudi co clng sé
thich, hay nhitng nguoi c6 cung nhiing hanh
vi twong tu, ciing bam like, cho diém dbi voi
cung mot muyc tin.

o Phwong phap ling giéng: 1 dya trén
du li¢u qué khtr cua nguoi dung “tuong tu”,
hodc 1a dya trén dir liéu qué khtr cua nhiing
muc tin “tuong tu”.

e Phuong phép dya trén nguoi dung:

e Bi¢u dien moi nguoi dung bang mat
vector cdc muc tin da tuong tac, co thé co
trong so.

o Tinh d6 tuong ty gitra cac vector dai
dién cho nguoi dung.

o DPbi v6inguoi ding A, wdc tinh d6 phu
hop cua muc tin dya vao lich st cia nhom
nguoi dung twong ty nhu A
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o C6 thé chon k ngudi dung gan gidng A
nhat, hoic chon tit ca ngudi diung nhung thém
trong s dé vu tién nhitng nguoi giéng A hon

¢ Phuong phap dya trén muyc tin:

o Biéu dién moi myc tin bang mdt vector
nguoi dung.

o Tinh d9 tuong tu gilta cac muc tin

o DOi voi nguoi dung A, tim cac muc
tin twong ty voi cac muc tin A da tuong tac.

o Goiy muc tin cho A tir cdc muyc tin noi
trén, bang céc ti€u chi nhu trong so6 cao, nhi¢u
nguoi trong tac

Trong nhom giai thudt loc cOng tac, cod
mot s6 cong trinh nghién clru ¢ trong va ngoai
nudc dién hinh nhu sau:

- Nhom tac gia (A. T oscher va M. Jahrer,
2010) da dé xuét hé thong du doan kha ning
ctia hoc sinh dé tra 161 mot cach chinh xac dua
trén két qua tra 101 cua hoc sinh do trong lich
su, tac gia da sur dung cac k¥ thuat loc cong tac.

- Tac gia (Nguyén Hung Diing, 2014)
da d& xuit xay dung hé théng goi ¥ cho ban
hang tryc tuyén sir dung k¥ thuat loc cong tac
sir dung phan hoi tuong minh tir nguoi dung
thong qua cac danh gia trén san pham. Cac tac
gia da tién hanh xay dung mot hé thong ban
hang truc tuyén, tir d6 tich hop k§ thuat goi y
vao hé thong dé tu van cho khach hang nhiing
san pham ho ¢6 thé yéu thich nhat.

- Tac gia (Luu Nguyén Anh Thu, 2014)
da d¢ xuat mot giai phap xay dung hé thong
goi ¥ danh cho ban hang truc tuyén st dung
phan hoi tiém an tir ngudi dung.

- Tac gia (Pham Minh Chuan, 2015) da dé
xudt phuong phap cai tién phuong phap phan
cum loc cong tac va ldp cong tac tdi uu trong
s6 str dung thuat todn PSO dé ap dung trén b
dir liéu hé goi y cong viée cho thiy d6 chinh
xac mo hinh du doan c6 cai thién rd rét so voi
phuong phép loc cong tac truyén thong dong
thoi cing giai quyét dugc van dé dir liéu thua
ma phuong phap loc cong tac thudng gap phai.

- Tac gia (Nguyén Tan Phong, 2014) da
dé xuét str dung phan hoi tiém an tir ngudi ding
(nhu ty 1€ thoi luong ma nguoi dung da nghe
trén tong thoi lwong bai hat) va tir d6 dé xuét
sir dung giai thuat xép hang ca nhan Bayes dé
xay dung “Hé thong goi y bai hat” do k¥ thuat
nay hoat dong t6t trén dit liéu phan hdi tiém an.

- Tac gia (Triéu Vinh Viém, 2013) cling
da dé xuat xay dung hé thong goi y phim dua
trén mo hinh d duoc (Koren, 2010) dé xuat.
Mb hinh ndy ¢ kha nang cai tién dugc do chinh
xéac ngang bang véi mé hinh nhén t6 tiém an.

o Dua trén mo hinh: 1a xay dung céc
mo hinh dy doan dua trén dir liéu thu thap
duogc trong qué khtr, va k¥ thuat phan ra ma
tran hay dugc str dung.

Trong nhom giai thuat dya trén mo hinh,
c6 mot sO nghién curu trong va ngoai nudc nhur:

- Nhom tac gid (N. Thai-Nghe va cong
su, 2011 ) da dé xuit hé théng e-learning dé
g0i ¥ cac doi twong hoc tap (bai bao) cho sinh
vién, nhom tac gia da sir dung k¥ thuat phan
rd ma tran.

- Nhom tac gia (Nguyén Thai Nghe,
Huynh Xuan Hi¢p, 2012) da img dung k¥ thuat
phan ra ma tran da quan h¢ trong xay dung hé
trg giang thong minh.
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- Tac gia (Huynh Ly Thanh Nhan, 2013)
da dé xuat sir dung k¥ thuat phan rd ma tran
thién vi dé du doan két qua hoc tip cta sinh
vién, tir d6 dua ra nhitng goi y phu hop cho
sinh vién lya chon nhitng mon hoc ty chon.

o Goi y theo ngir canh hay con goi 1a
hé thdng goi ¥ da chiéu:

e X1t Iy ngit canh dau vao: Trong tiép can
nay, thong tin vé nglt canh dugc su dung dé lya
chon hodc xay dung cac thiét 1ap c6 lién quan
dén dit liéu. Sau khi loc thong tin ngtr canh, hé
thong da chiéu s& tré thanh hé thong hai chiéu
va ta co thé sir dung bat ky phuong phap goi
¥ truyén thong nao trén céac dit lidu dd chon.

o X1r Iy ngir canh dau ra: Trong tiép can
nay, ngit canh thong tin ban dau bi bo qua, va
xép hang duoc dy doan bang cach sir dung bét
ky phuong phap goi ¥ truyén thong trén toan
bo dir lidu. Sau do, cac goi y duoc diéu chinh
cho mdi ngudi sir dung bang cach sir dung cac
thong tin theo ngir canh

e M6 hinh hoa nglr canh: Phuong phap
nay xay dung mot mo hinh du doan. Vi du,
mo hinh nay c6 thé dua ra xac sudt mot ngudi
dung cu thé chon mot san phém cu thé trong
mot béi canh cu thé 1a bao nhidu. Sau d6 xac
suat nay dugc dung dé diéu chinh va tim ra
go1y phu hop.

Mot sO nghién ctru trong va ngoai nudc
ve€ goi y theo ngir canh nhu sau:

- Tac gia (Tomas Horvath va cong su,
2011): Context-Aware Factorization Models
for Student’s Task Recommendation, in
Proceedings of UMAP 2011

- Téc gia (Lu Chan Thién, 2015) da d¢
xudt két hop cac phuong phap. Trude tién xir
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ly thong tin ngir canh dau vao, ké dén dung k¥
thudt phan ra ma tran dé dyu doan két qua, sau
do xir Iy thong tin ngir canh dau ra.

- Nhém lai ghép: La su két hop giira
nhiéu phuong phap nhu dya trén nguoi ding,
dua trén muyc tin, phan rd ma tran va ciing co
thé s& bao gém ca loc dua trén ni dung.

- Trong nhom giai thuat lai ghép, co mot
s6 nghién ctru nhu: Téc gia (José M. Noguera
va cong su, 2012) da ap dung k¥ thuat lai ghép
dé xay dung hé théng goi ¥ du lich sir dung hé
thong thong tin dja 1y 3D.

- Nhéom k¥ thuat khong ca nhin hoéa:
Trong nhom k¥ thudt nay, do ching kha don
gian, dé cai dit nén nén thudng duoc cic
website/ hé thong tich hop vao, gom ca cic
website thuong mai, website tin tirc, hay giai
tri. Chang han nhu trong cac hé thong ban
hang truc tuyén, ngudi ta thudng goi ¥ cac
san phém duoc xem, mua, binh luén ... nhiéu
nhit; goi ¥ cac san phim mai nhat; goi ¥ cac
san phdm cung loai, cing nha san xuit; goi y
cac san phém dugc mua, chon cung nhau. Mot
vi du kha dién hinh Ia thong qua luat két hop
(nhu Apriori), Amazon da ap dung kha thanh
cong dé tim ra cac san pham hay duoc mua
cing nhau. Tuy vy, bat loi clia cac phuong
phép nay 1a khong cd nhan hoa cho tirng nguoi
dung, nghia 13 tit ca cac user déu duoc goi y
giong nhau khi chon ciing san pham.

V61 nhém ky thuat khong ca nhan hoa
dua trén phan hoi tiém an, c6 mot s nghién ciru
nhu: Tac gia (Y. Hu, Y. Koren va C. Volinsky,
2008) da xay dung hé thong theo ddi cac hanh
vi nguoi dung khac nhau, chang han nhu lich
st mua hang, theo ddi thoi quen va hoat dong
duyét web, d& md hinh hoa s thich ngudi dung.
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- Nhom giai thuat lgc trén ndi dung:
Goi y cac muc tin dya vao hd so cia nguoi
dung hoac dya vao ndi dung/ thudc tinh cua
nhirng muyc tin twong ty nhu muc tin ma nguoi
dung da chon trong qué khir. Phuong phap nay
phu thude vao thudc tinh ctia cac muc tin, dac
biét ddi véi cac muc tin nhiéu thude tinh nhu
cac muyc tin thudc linh vyc truyén thong, quang
cdo, y té ... Pic biét co thé g01 Yy cdc muc tin
moi, thich hop khi danh sach muc tin dugc cap
nhat lién tuc va muc tin moi.

Nhom tace gid (Hui Li va cong su, 2012),
da st dung md hinh xac suét va cac thut toan
loc dya trén noi dung dé xay dung hé thong du
doan s¢ thich ctia nguoi dung. Nhém tac gia
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(Robin van Meteren va Maarten van Someren)
da stir dung céc k¥ thuat loc dya vao ndi dung
dé xay dung hé théng gitip nguoi dung tim
thong tin ho can trén internet bang cach cung
cép cho ho nhitng goi ¥ dugc ca nhan hoa, ...

Hau hét cac cong trinh nghién ctru vé hé
théng goi ¥ hién tai chi tap trung vao nhom
giai thuat loc cong tac ma chua quan tam téi
nhom giai thuat ndi dung. Trong khi cac hé
théng goi ¥ xdy dung bang nhom giai thuat
cong tac chi tap trung danh gia va dua ra két
qua tong quan nhat vé mot muc tin. Nhung
trong thuc t&, ngudi dung lai quan tim t6i chi

tiét ting tinh ning cta muyc tin do.

Lenovo ThinkPad X220 14 laptop doanh nhén c6 thé cung
cép hiéu suit hoat déng tét trong hon 8.5 giéy véi mét bd pin

6-cell. Lenovo ThinkPad X220 cé vé van hei dit so véi chc
model trong duong. Thiét ké bén chic, lich lam. Touchpad

khéng c6 nit bAm 6 thé lam phién mot sb ngudi diing

Truyén théng %3 héi

Hinh 1. Quan diém ciia ngueoi diing cé thé khdc nhau cho cdc tinh nang khéc nhau

cua cung 1 san pham

Trong nghién ctru nay, ching toi dat sy
quan tdm dén viéc phén tich tw dong cac ¥ kién
ctia khach hang vé mot tinh ning cu thé nao
d6 ciia san pham. Vi bai toan nay, dir liéu dau
vao can 1a mot tip cac san pham ciing tap cac
tinh nang ma nguoi dung quan tam va cac tap

danh gia tvong tmg v6i mdi san pham. Mbi
san phdm trong tap san pham déu co cac tinh
ning giéng nhau, n6 duoc ghi trong tap tinh
nang. Ung voi mdi san pham 1a mot tap cac
danh gia ctia khach hang vé san pham do6. Vi
moi mot danh gia cua ngudi dung, hé thong sé
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tién hanh trich xuat tyu dong cac thong tin vé
san phém, tinh nang, cum tr n6i 1€n quan diém
va dong thoi du doan mirc diém danh gia cho
tinh ning ctia san pham tmg voi quan diém do.

Trong pham vi cua nghién ctu “Dinh
hwéng méi trong hé thong goi y”, ching toi
dé xuat ing dung mo hinh tir khoa chi dé dé
gidi quyét van dé thu thap va phan loai quan
diém cua nguoi dung vé tinh ning cua san
pham mot cach tot hon. M6 hinh nay c6 thé
trich xuét ca 2 loai thong tin: phan phdi danh
gi4 tong thé mirc d6 san phdm va tir vung thé
hién muirc d cam xtc. Tur d6, md hinh dua ra

cac phan doan chinh xac hon cho viéc danh
gia chirc nang san pham. Dya vao két qua do,
hé thdng sé& ¢ cac goi ¥ phut hop véi yéu cau
nguoi dung da dua ra.

M5 hinh chii ¢ 13 mot loai m hinh théng
ké dé phat hién ra cac “chu dé” triru tugng xuat
hién trong mét bd suu tap cac tai ligu. Khai
niém dau tién vé mo hinh chu dé duoc khai
xudng vao nam 2002 do Griffiths va Steyvers.
Khi xem xét tai lidu bat ky, sy xuat hién cia
cac tur trong tai licu do sé goi y cho nguoi doc
vé mot chu dé c6 lién quan, n6 cling co thé
xuit hién nhiéu & mot tai lidu khéc.

Theatre | Music | League | Prison | Rate Pub Market | Railway | Air
Stage |Band |Cup Years Cent Guinness | Stock Train Aircraft
Arts Rock |Season |Sentence | Inflation |Beer Exchange | Station | Flying
Play Song |Team |Jail Recession | Drink Demand |Steam | Flight
Dance |Record|Game |Home |Recovery |Bar Share Rail Plane
Opera | Pop Match | Prisoner | Economy | Dringking | Group Engine | Airport
cast dance |division |serving |cut alcohol | news track pilot

Bang 1. Cac tir chii dé trong tip mé ti ciia Andrews nim 2009.

Mo hinh tir khoa chu dé 1a sy két hop
mdi “tir khoa” v6i mot phan phdi xac sudt cac
“chu d&”, trong d6 mdi “chii d&” 1a mot phan
phéi xac suat thong qua cac tir. Néu mot vin
béan chira nhiéu tir khoa thi van ban do s& dugc
biéu dién nhu 1a mot hdn hop xac sut cac chi
dé tuong Gmg vai cac tir khoa. Mot tir khoa co
thé dung chung cho mot vai chu dé khac nhau.

2. Muc dich

Muc tiéu tong quat 1a xay dung duoc
hé thdng goi ¥ san pham dya trén tinh ning
ctia san pham duoc nguoi dung quan tAm sir
dung k¥ thuat rat trich thong tin va khai pha
quan diém.

Pé dat duoc myc tiéu tdng quét nhu trén,
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can dap ung dugc cac muc tiéu cu the sau:

- Ty dong thu thap dit lidu 1a cac y kién
binh luan trén cac dién dan lién quan dén cac
nhom san pham (smart phone, laptop, tivi ...)
can thuc hién goi y.

- Loc nhiu d6i vé6i dir liéu thu thap dugc.

- Ty dong phén tich quan diém thé hién
trong cac binh luan dé tao co s& cho viée go1
¥, ¢6 tinh dén yéu t6 thoi gian.

- Phét trién chirc ning goi y theo tinh
nang cia san pham duya trén co so dir lidu quan
diém cua nguoi dung.

Trong pham vi nghién ciru nay, vé phuong
dién dir liéu, hé thdng chi tip trung vao mot
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nhom san pham, du kién 1a nhom san pham

may tinh xach tay.

3. Noi dung va cac van de can gidi quyet

Heé théng ma chiing toi d& xuét c6 kién
trac nhu hinh 2, trong @6 bao gdbm 2 phan hé
chinh: Xay dung CSDL goi y va Goi y san
pham.

Cin thé hign quan didm
Uiae doan didm danh gia cho
tinh ninp sin phim

B{ ba {sén phim, tioh ning, didm}

Evn CSDL Janh gia —

Phin hé goi y

e

Sén phim, chirc
mgmtaml 155uph&mpﬁhqp

Lira chon san phiin go ¥

CSDL quan diém

Hinh 2. Kién triic hé thong

Phan hé xay dung CSDL goi y

Thu thdp tw dong cdc y kién ddnh gid
cua nguoi dung

- Y kién dénh gia ciia ngudi ding sé duge
thu thap mot cach ty dong tir internet dua trén
cac k¥ thuat cta linh vyc tim kiém thong tin.

- Trong qué trinh thu thap hé thong s&
ghi nhan lai thoi gian ma nguoi dung duara y

kién c6 lién quan phuc vu cho viéc xay dung
CSDL goi vy theo thoi gian.

- Xay dung tinh nang cho phép thu thap
¥ kién danh gia timg phan dya trén k¥ thuat
lwu vét dia chi y kién duoc thu thap.

- Phuong phép thuc hién:

- Truy van cac bo may tim kiém web
(vi dy truy van google search bing cach
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truy xuat dia chi https://www.google.com/
search?g=CauTruyVan&num=10).

o Poc va phan tich két qua tra vé 14 trang
HTML dé thu duoc dir ligu.

Loc nhiéu

- Muc tiéu cua giai doan nay 1a xu ly budc
dau cac y kién thu thap dugc. Doi khi cac y
kién 12 mot doan van bao gém nhiéu ciu va
trong d6 c6 nhitng cau khong dé cap dén quan
diém vé tinh nang cta san pham. Két qua cta
giai doan loc nhiéu 1a chi giir lai nhitng cau
thé hién quan diém vé mot tinh nang nao dé
clia san pham.

- Danh muyc cac san phdm ctia mot nhém
san phém s& dugc cap nhat dinh ky dua trén
danh muc san phdm cua 1 trang web ban hiang
truc tuyén duoc lua chon.

- Str dung thu vién vnTagger cho giai
doan tach tir va gan tur loai.

- Danh muyc tinh ning ctia mdi nhom san
phém duoc xac dinh trude voi mot sb tir mo ta
ban dau (topic modelling). Danh muc tir ndy
s& dugc mo rong thong qua tu dién dong nghia
hodc hoc ty dong.

Uéc dodn diém ddanh gia cho tinh ning
sdan pham

- Dit liéu dau vao cho giai doan udc doan
diém danh gid 14 bo ba {san pham, tinh ning,
cum tr quan diém} kém yéu t6 thoi gian. Hé
thong sé& thuc hién udc doan diém danh gia (3
hodc 5 mirc diém) dua trén mo hinh tir khoa chu
dé hodc k¥ thuat may hoc (SVM chang han).

- K&t qua cua giai doan nay dugc minh
hoa nhu sau:

Fid Fsanpham Fhangsanxuat Fdong

1 laptop asus zenbook
- laptop asus zenbook
3 laptop asus zenbook
L] laptop asus zenbook
5 laptop asus zenbook
| laptop Bsus zenbook
T laprep asus zanbook

Luu CSDL cdc quan diém

- Cac quan diém duoc thé hién dudi
dang (san phém, hang san xuét, model, tinh
nang, diém danh gia, thoi gian) s& dugc luu
vao CSDL quan diém phuc vu g01Y san pham
cho nguoi dung.

Phén hé goi y sin phim

- Hé thong tiép nhan yéu ciu cua ngudi
dung vé nhém san phdm ciing nhu danh muc
c4c tinh ning ma ngudi dung quan tim dé dua
ra goi y san pham phu hop.

- Danh muyc san pham phu hop véi yéu
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cau ctr nguoi dung duogc tra vé co xép thu ty
dua trén diém danh gia.

Coéng thuc tinh diém xép hang:
Wpi = EEJEA H"J:J'qu

Trong do:

- Wpi 1a diém xép hang ctia san pham pi

- aj la ddc tinh ma ngudi dung quan tam,
trong truong hop nguoi dung khong xac dinh
bét ky dac tinh nao thi hé théng s€ xét toan bd
tat ca cac dic tinh ciia san pham.

-Woa ;1a diém xép hang ciia san pham
pi dbi véi tinh nang aj.
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Panh gia tinh kha thi ciia hé thong

Tinh kha thi ctia hé théng s& duoc danh
gi4 tmg phan ddi voi nhiing giai doan c6 thé
kiém chimg duoc, vi du nhu:

- Tinh hi¢u qua cua giai doan loc nhiéu
dua trén sé luong cAu khong thé hién quan
diém cua nguoi dung vé tinh ning cua san
phém da duoc loc bo.

- Do chinh x4c cua giai doan udc doan
diém xép hang dua trén phuong phap chuyén
gia.

- Thtr nghiém h¢ théng trén mot tap ddi
twong vira phai ngudi sir dung dé danh gia tinh
chinh xé4c cta san pham goi ¥.

4. Huéng phat trién ctia nghién ctru

- Xay dung hé thong phu hop hon cho
nhiéu nhom san phém voi tap dac tinh duoc
mo rong va khong phai mo ta trude.

- Phat trién hoan chinh hé théng goi y dé
¢6 thé cung cip dudi dang dich vu.
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