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ABSTRACT

Artificial intelligence is popularly applied in life. One of its
application areas is e-commerce, especially for Recommender
Systems (RS). RS can be used in many fields such as e-commerce,
education, entertainment, etc., to predict users' "preferences”
(habits/needs/...) and then provide suitable suggestions to them. In
this article, we propose a method for applying artificial
intelligence to the restaurant, specifically combining collaborative
filtering methods and association rules for food recommendation.
The system makes suggestions based on connections between
users, foods, and a combination of both. Experiments on a data set
collected from a real restaurant have shown that the suggestions
given by the system are quite suitable. They are both general rules
throughout the system and personalized for each user.

Keywords: Recommendation systems, collaborative (filtering,
association rules, food recommendation
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1. GIOI THIEU

Hé théng goi y (RS) dua vao dit lidu trong qua
khr d@é du doan nhitng goi ¥ phu hop nham hd trg
ngudi dung ra quyét dinh. RS da tré thanh mot ing
dung quan trong va thu hut dugc sy quan tam 16n
cua cac nha nghién ctru cling nhu cac doanh nghiép
kinh doanh tryc tuyén 16n. RS dugc tmg dung trong
rat nhiéu linh vuc nhu thuong mai, giai tri, gido duc,
y té... (Alhijawi & Kilani, 2020; Thai-Nghe et al.,
2022).

Bai viét nay dé xuit mot giai phap ung dung tri
tu€ nhan tao trong linh vyc thuong mai, cu thé 1a ung
dung trong x4y dung hé théng goi y mén dn nham
hd tro khach hang, nhan vién phuc vu lva chon mén
an dé dang va phu hop hon, dong thoi rat ngén thoi
gian phuc vu. Hé thong nay két hop ky thuét loc
cong tac va phuong phép luat két hop nhdm dua ra
cac goi y khong chi mang tinh quy ludt chung trén
toan hé thong ma con mang tinh ca nhan héa cho
ting ngudi dung, xay dung nén goi y chudi moén an
pht hop tir moén khai vi dén trang miéng. Giai doan
déu tién 1a thu thap tap dir li€u céc giao dich la cac
héa don phuc vu tai quan an, thuc hién tién xur Iy dir
liéu. Tiép theo 1a dé xuét phuong phap két hop ky
thudt loc cong tac va luat Kkét hop va sau cung thuc
nghiém, danh gia két qua.

2. CAC NGHIEN CUU LIEN QUAN

Hién c6 rat nhiéu nghién ctru vé RS, nhiéu thuat
toan va ky thuat goi y da dugc dé xuét boi ca cac
nha khoa hoc. Trong d6 hé théng goi y dwa trén
phuong phép loc cong tac 1a mot trong nhirg hudéng
tiép can pho bién nhat hién nay. K¥ thuat loc cong
tac duoc ding dé danh gia d6 quan tdm cua nguoi
ding trén san pham. R4t nhiéu nghién ciru vé RS tir
gi6i thidu vé cac giai thudt co ban, cdu tric hé thong
goi y dén phuong phéap goi y nhu st dung k¥ thuat
loc cong tac (Low et al., 2019; LeBlanc et al., 2024).
Nhitng phuong phap nay lién quan dén viéc ca nhan
hoéa cic goi y dua trén thong tin ctia mdi ngudi ding
(user) hay san phdm (item). Bén canh d6, phuong
phap khai thac dir liéu bang luat két hop trong hé
thong goi y (khong ca nhan hoa) ciing nhan duoc
nhiéu sy quan tim. Luat két hop dwoc ding dé phat
hién ra cac luat quan trong giita cac thanh phan dir
liéu trong co so dit liéu (Jooa et al., 2016; Kannout
et al., 2022).

Bondevik et al. (2024) da trinh bay mot tai liéu
luge khao téng quan vé cac phuong phép trong goi
¥ moén an. Nhom tac gia da trinh bay nhimg wu diém
va nhuoc diém ciia cac hé thong goi ¥ mén an hién
tai. Tong cong 67 nghién ciru chat lugng cao da
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duoc chon tir nhém 2,738 nghién ciru. Panh gid nay
cho thdy rang linh vuc goi ¥ mon an rat da dang va
hau hét cac hé thdng dugc xay dung bang cach sir
dung phuong phap loc cong tac va hoc may dya trén
noi dung dé dé xuét cac mon an, tuy nhién khong
duoc ca nhan hoa.

Mot hé thdng goi v thire an khac duoc phat trién
boi Singh and Dwivedi (2023) bang cach sir dung
phuong phap K-lang giéng. Hé thong nay goi ¥ thirc
an dua trén tén, ID, loai mon an, loai ché do an kiéng
nhu an chay hoac khong an chay trong truong hop
su dung phuong phép loc dua trén ndi dung.

Gupta et al. (2021) da xay dung hé théng goi y
thirc n c4 nhan hoa cho nguoi dung, hé théng nay
d@é xudt cic mon an va nha hang c6 san dya trén tim
trang hién tai cua nguoi dung. Tap dit liéu tr Zomato
duoc léy dé x4c dinh vi tri cac nha hang dya trén vi
tri cia nguoi ding. Mot trang web dugc thiét ké dé
ngudi ding nhéap thong tin c4 nhan co ban ctia ho dé
phat trién hé thong dugc c4 nhan héa, sau d6 chon
tam trang hi¢n tai cua ho trong sb cac tuy chon dugc
cung cdp. Tong cong c¢6 9 nha hang duoc d& xuat
cho khach hang, trong d6 top 3 1a dé xuét tt nhat va
6 nha hang 1a dé xudt khac. Cac nha hang duoc
nhém theo vi tri bang thuat toan KNN. Céc nghién
ctru khac c6 thé tim thiy trong Rostami et al. (2023)
va Al-Chalabi et al. (2023).

Trong nghién ctru nay, ca mo hinh loc cdng tac
va luat dugc két hop d€ goi y mon an nham ca nhan
héa cho tung nguoi dung.

3. HE THONG GOQI Y

Heé thong goi ¥ st dung nhirng dir li¢u vé s6 thich
ctia ngudi dung dé dé xuat cac muyc dir liéu phu hop.
Céu trac mot hé thdng goi ¥ gdm ba thanh phan
chinh: nguoi dung (user), muc dit li€u (item) va lich
s twong tac cua nguoi dung trén muc dir liéu
(rating). Thong thuong ngudi ta goi U 1a tap tat ca
ngudi dung (users) va u 1a mot nguoi dung cu thé
nao do (uU). Ilatap tat ca cac muc dit liéu (hay muc
san pham items) s€ duoc goiy va i la mot san pham
cu thé ndo d6 (i I) . R 1a tap hop cac gia tri xép hang,
ding dé udc lugng “so thich” (preference) cua
ngudi dung va rui R la xép hang cia nguoi dung u
trén san pham i. Muc tiéu hé thong 1a du doan gia tri
xep hang r cua cdc item i ma nguoi dung u chua biét
dén. Gia tri xép hang 16n nhét 1a san phim c6 kha
ning dwoc nguoi dung wa thich nhat, tir d6 goi y cho
ngudi ding. Pé dua ra duoc danh sach goi y hay du
doan cac gia tri danh gia nay, hé thong c6 thé sir
dung cac ky thuat nhu goi y dua trén ndi dung, dya
trén loc cong tac va két hop ca 2 phuong phép nay.
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Nghién ctru nay sr dung phuong phép loc cong tac

do tinh pho bién va d¢ dang thu thap dit li¢u cta nod.

3.1. Phwong phap goi y dua trén ky thuét loc
cdng tac

Trong phuong phép nay, cac muc san pham chua
duogc danh gia cua nguoi dung u dugc du doan dua
vao gia tri danh gia muc san phdm d6 boi nhing
nguoi dung u’ cung s¢ thich. Gia tri du doan nay
duoc tinh boi cong thirc sau:

(D

Véi , lan lugt 1a trung binh dénh gia cia nguoi
ding u, . Ku Ia tap ngudi ding trong ddng ngudi
ding u (k-lang giéng), va sim(u,u’) 1a do trong dong
giita nguoi ding u va u’ dugc xac dinh bing hé s6
twong quan Pearson hodc Cosine.

2

Trong d6 Iuu’ 1a tap muc tin dugc danh gia boi
ca hai nguoi dunguvau’.

3.2. Phwong phap goiy dwa trén luit két hop

Luat két hop dugc ding dé phat hién ra cac luat
tir dit liéu da co. Luét két hop 1a luat c6 dang X 1Y,
trong d6 X, Y 1a cac muc dir li¢u va dugc dung dé
goi y muc Y. Tuy nhién day la phuong phap khong
ca nhan hoa do tat ca cac ngudi ding déu nhan duoc
két qua goi y nhu nhau, vi du bt ky ngudi ding nao
“Néu chon X thi s& chon Y”. Khong phai bét ctr luét
két hop nao co trong tap cac luat dugce sinh ra ciing
déu c6 ¥ nghia trén thuc té. Ma cac luat déu phai
thoa man mot ngudng hd trg va tin cdy cu thé. Pay
cling chinh 13 hai gia tri 6 do thuong dugc dung dé
danh gia luat két hop.

Do hd trg (support) cua luat X—=Y 1a ti 1¢ cac
giao dich bao gom ca X va Y trén tong so giao dich

Nhén vién
nha bép

Thanh toan
don hang

Nhén vién
thu ngin
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hay ti 1& cac giao dich c6 X va Y xuét hién cung
nhau, dugc tinh theo cong thirc sau:

(€))

Do tin cdy (confidence) cua ludt X—Y la kha
nang ma mot giao dich chira X thi cling chira Y,
dugc xac dinh boi:

“

Do hd tro tdi thiéu min_sup 1a mot gia tri cho
trude boi nguoi ding. Néu tap muc X ¢6 sup(X) >
min_sup thi ta n6i X la mét tap chira cac muc phé
bién dang dugc quan tim. Bai toan phat hién luat két
hop 1a sinh ra tt ca cac luat két hop ma c6 do tin
cay conf 16n hon do tin cay t6i thiéu min_confva do
hd trg sup 16n hon d6 hd tro t6i thidu min_sup twong
ung cho ngudi dung xac dinh.

4. MO HINH PE XUAT

Kién trac tong quat cia hé théng dwoc trinh bay
trong Hinh 1. Trong hé thong nay, dua trén giai thuat
201 v, Nhan vién phuc vu (hodc khach hang) s€ dat
mon an cho tirg ban thong qua smart phone/tablet.
Mon an nay sé& duoc thong bao va hién thi tai man
hinh Tivi trong khu vue nha bép. Theo d6 ngudi dau
bép s& ché bién va théng bao cho ngudi phuc vu sau
khi da ché bién xong. Khi khach goi tinh tién, nhan
vién phuc vu s& thong bao cho nhdn vién ké
toan/quan 1y in héa don. Tét ca thao tic dugc thuc
hién théng qua giao dién cua ung dung ma khong
cén phai di vao/ di ra thi cong, vi vy thoi gian cho
doi cua khach hang s& giam dang ké. Bai viét nay
tap trung vao viéc phat trién giai thuat goi y mon an,
cac module khac dugc thuc hién boi cac nhoém phat
trién g dung.

()
Béao mén - °
da chon Théng tin
dat mén

Danh sach
va goi mon

HE THONG
GOl Y MON AN

Khiach
hang

Nhan vién
phuc vu

Hinh 1. Kién tric hé théng goi y dit mén in
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V6i bai toan hé théng goi ¥ nay thi dau vao 1a
tap cac giao dich gdm nguoi ding, muc san phiam
(mén an), s6 lugng chon ciia nguoi ding cho cac
muc san phém (rating). Phuong phap duoc sir dung
trong hé thong goi y nay la két hop k§ thuat loc cong
tac va luat két hop voi mong mudn dwa ra nhing goi
y khong chi mang tinh quy luat chung trén toan hé
thng (cac moén an hay dugc goi cing nhau, théng
qua luat két hop) ma con mang tinh ca nhan hoa cho
tung nguoi dung (loc cong tac) (Hinh 2).

Tap dﬁ liéu
hoc dau vao

Tién
Xt ly

Gia tri dy dodn
dung loc cong tac

Tap luat két hop
|

Hinh 2. Két hop loc cdng tac va luit két hop
4.1. Tién xir Iy dir liéu diu vao

Tu tap dir liu dau vao 1a tdp céac giao dich bao
g6m nguoi dung (nhén vién phyc vu), muc san pham
(mén an), s6 luong duoc goi, tép dir liéu hoc duogc
x@y dung va chuén héa s6 lwong (gia tri nay dung
lam diém du doan cho phwong phap loc cong tac)
nhu cong thirc bén dudi. O ddy, trén mdi don hang
chi quan tAm mon an nao dugc chon chir khong quan
tam s6 lugng moén d6 dwoc goi. Nghia 1a mdi don
hang cua nguoi ding i xuat hién mén an j, gia tri
danh gia r; dugc tang thém 1. Ma tran nguoi dung
va muc dit liéu dugc xay dung v6i gid tri danh gid ry;
1a tong sb don hang cia ngudi ding i c6 mén in j
xuét hién.
’/;'/’ -r min
4" x10
A

max min

1, _normalize =
)
Trong do r; 1a gia tri danh gia cua nguoi dung i
cho moén an j, ruad/Fmin lénrluot 1a s luong (gié tri
danh gia) cao nhat hodc thap nhat boi nguoi dung .
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Sau khi dugc chuén hoa, cac gia tri danh gia duogc
chim diém tir 0 dén 10.
4.2. MO hinh ggi y dua trén Loc cdng tac va
Luit két hop
Nham goi ¥ ca nhan hoa cho timg ngudi ding,
nghién ctru nay st dung mo hinh loc cong tac dua
trén nguoi dung (user kNN collaborative filtering).
Ky thuét tim kiém ludi (Grid search) véi cac gid tri
tham s6 khac nhau dugc thuc hién nham tim duoc
b tham s6 tot nhat (danh gia theo 16i RMSE — Root
Mean Squared Error) cho mé hinh. Bén canh do, dé
xac dinh cAc moén an nao hay dugc goi cung nhau (vi
du, vit quay s€ an cung banh bao chién), tap luat sinh
duoc xay dung tir tap dir liéu cac giao dich dau vao
va ap dung giai thuat Apriori.
Cap nhat lai
l danh sach go1y

Bit diu
chon mén

Gia tri
diem loc
cong tac
Cap nhat
diém

goiy

Gid tri
diém luat
két hop

Hinh 3. Két hop loc cdng tic va luat két hop

Dbi v6i ngudi ding méi, hé thng s& goi ¥ cac
moén nam trong danh sach 5 luat dau tién tra vé tir
Luat két hop. Pdi v6i nguoi dung da c6, hé thong s&
du doan cac mén ma ho chua an trude day va goi y
5 moén (cho vira véi giao dién mobile) theo thu tu
diém dy doan tir cao dén thap. Sau khi nguoi dung
chon mén déau tién, hé thong tiép tuc cap nhat lai
diém dy doan dya trén loc cong tac, sap xép danh
sach cac mon theo thtr tu diém giam dan. Bén canh
d6, dya vao tap luat sinh ctia luat két hop dé cap nhat
diém goi ¥ cho cac mén twong umg trong theo
heuristic sau:

=0.pps +(1-0).p

pupdate (6)
Trong do, p 14 gia tri diém goi ¥ tra vé tir loc
cong tac, par la gia tri 46 do LIFT tra vé tir luat ket
hop, o 1a hé sb két hop dé diéu khién trong sb
(weight) clia p,, hodc p4r ¢ thé diéu chinh tiy theo
timg bai toan. Néu ca hai dugc xem 1 quan trong
nhu nhau thi a = 0.5. Ddi voi quan in c6 dit liéu ban
dau qua it, chiing t6i dit a < 0.5 nham tang diém goi
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¥ dua trén Ludt két hop, va nguoc lai. Sau khi diém
g01 v dugc cap nhat, hé thong thyc hién sap xép lai
danh sach goi y méi, minh hoa trong Hinh 3.

5. KET QUA THUC NGHIEM

Sau khi thu thap va tién xi ly di¥ liu, tién hanh
thuc nghiém k¥ 'thuat loc cong tac, luat ket hop va
md hinh goi y két hop.

5.1. Thu théap va tién xir Iy di liéu

Trong thyc nghiém nay, tap dit li€u thu thap tr
quéan in gia dinh Pallet tai Can Tho trong khoang
thoi gian tir thang 4 dén thang 6 nim 2017, gom
14,319 giao dich va 236 mdn an (tuy nhién giai phap
nay c6 thé ap dung cho cac nha hang khéc tuong tu).
Do hé thong hién tai chwa quan 1y timg khach hang,
phan ngudi ding trong thuc nghiém nay 1a cac Nhan
vién phuc vy, gdm 20 nhén vién phuc vu g véi 20
khu vuc cua quan an. Tur tdp dir li¢u tho da thu thap
duoc, thue hién tién xu ly, chuén hoa gia tri danh gia
(rating) nhu trinh bay ¢ muc 3.1, con lai 13,197 giao
dich.

5.2. Két qua thue nghi¢m

Ky thuat tim kiém siéu tham sé (hyper-
parameter/grid search) dd dwoc ap dung dé tim bo
tham s6 phut hgp cho céc phuong phép loc cong tac
trén ngudi ding (user-KNN) va trén san phdm
(item-KNN). Gia trj k lang giéng tir 1 dén 10, chon
6. Hé s o duoc thir nghiém lan luot tir 0,1 dén 0,9,
véi két qua chinh xac tuwong tng 1a 0,9514; 0,9569;
0,9595; 0,9282; 0,9491; 0,9617; 0,9777; 0,9729;
0,9609; Do d6 o= 0,7 da dugc chon.

Ngoai ra, thyc nghiém ciing so sanh két qua véi
2 phuong phép baseline khac 1a du doan dua trén gia
trj trung binh ciia g user va ting item. Két qua do
16i RMSE duoc trinh bay trong Bang 1. Trén tap dit
liéu ndy, phuong phép loc cdng tac duya vao nguoi
ding (User- KNN Colaborative Filtering) cho két
qué tot hon cac phuong phap khac, vi vay da duoc
chon cho giai thuét goi y két hop tiép theo.

Bang 1. So sanh RMSE giira cac phuwong phap

Phwong phap RMSE
Trung binh trén mén an (Item 0.94176
Average) ’

Trung binh trén nguoi dung (User 0.86978
Average) ’

Loc cong tac trén mon an (ItemKNN)  0,95744
Loc cdng tac trén nguoi dung 0,84040

(UserKNN)

Tiép theo, luaf}t Kkét hop duqq thue ngh%ém, tu tap
dit liéu tho ban dau, thye hién tién xt 1y d€ xay dung
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tap cac giao dich, mdi giao dich bao gém cic muc
san phdm xuat hién trong cing mot don hang. Ap
dung giai thuat Apriori cho tdp cac giao dich vura
duoc xay dung, tién hanh tinh toan va so sanh véi
cac gia tri do hd trg, do tin cdy cudi cung xay dung
dugc tap luat sinh cia luat két hop. Dua vao gia tri
dd hd trg, gia tri do tin cay thyuc hién tinh chi sb lift
cho cac luat nay, chi s6 /ift duoc tinh theo cong thirc
sau:

conf(X -»7Y)
sup(Y) (7)

Trong d6 X va Y 1a cdc mon an, chi s lift 1a chi
$6 trung hoa giira gia tri do hd trg va do tin cay. Cac
luét sinh ra dugc sip xép theo th ty Jift giam dan
nhu minh hoa trong Béang 2. Cac moén an sinh ra tir
cac luat nay duoc ding dé két hop vai két qua du
doan tir loc cong tac.

Bang 2. Vi du LIFT ciia cac luat két hgp XY

lift (X —Y)=

X Y lift (XY)
1 Muyc Pattaya Tiger Nau 1,129008
. o Muc
2 Tiger Nau Pattaya 1,129005
3 Muc Pattaya Bia Beck's 1,071122
Oc Buu Quay  Nudc
4L NgotSusi 1036982
5 NuOcNgoh  piiBeck's  0,753540
Sudi

Tir cac thye nghiém trén cho thdy, cic goi y tir
cac phuong phap khac nhau cho y nghia khac nhau,
vi vay nghién clru nay xay dung mo hinh goi y st
dung két hop k¥ thuat loc cong tac va phuong phap
luat két hop, v6i mong mudn dua ra nhimng goi ¥
khong chi mang tinh quy luat chung trén toan h¢
thdng ma con mang tinh ca nhan héa cho timg ngudi
dung. Qud trinh dua ra goi y s€ dugc thuc hién lan
Iwot nhur sau:

— Budc 1: Xac dinh nguoi dung.

— Budc 2: Pua ra danh sach goi y dau tién. Sau
khi xac dinh dugc nguoi dung cu thé, thuc hién Sép
xép diém loc cong tac cia riéng ngudi dung nay theo
thir tw giam dan, xay dung danh sach goi ¥ dau tién
v6i cac mon cé gia tri goi v cao dugce dua 1én cao va
céc moén co gia tri goi ¥ thip hon nam bén dudi.

— Budc 3: Danh sach goi y duoc cap nhat c6 st
dung luat Kkét hop. Khi moén dau tién duge chon, dua
vao diém sé tap luat sinh cua luat két hop dé xay
dung danh sach goi ¥ méi. Thuce hién cap nhat diém
g0i ¥ cho cac mén tuong rng trong cung mot luat.
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Sau khi diém 801 ¥ duge cap nht, sap xép lai theo
thir tyr giam dan cta diém goi y.

Vi du minh hoa cho Nguwoi diing 1 véi mén dau
tién duoc chon 1a “Muc Pattaya” va giatria = 0,7,
gia tri ggi v dugc cap nhat lai cho cac mon c6 luét
ket hop theo cong thuc sau:
=.pps t(1=a).p

p update

®)

Dua vao tép luat sinh da xay dung, hé¢ théng sinh
ra cac luat nhu trong Bang 3. Ap dung cong thuc

Bang 4. Vi du tinh diém goi y cip nhat
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trén, thye hién cap nhat diém g01 v nhu trong Bang
4,

Bang 3. Vi du luat sinh ra ciia mon dwgc chon

Diém luat

X Y két hop
Muc Pattaya  Tiger Nau 8,455
Muyc Pattaya  Beck's 7,026
Muc Pattaya Nudc Ngot.Suéi 6,077

Diém goiy prs Héso o Diém luat két hop par  Piém goi ¥ cip nhit pupdae
Nué6c Ngot, Sudi 10,0 0,7 6,077 8,823
Beck's 7,0 0,7 7,026 7,0
Tiger Nau 5,0 0,7 8,455 6,0365
Bang 5. Minh hoa cic moén in thay déi khi goi y
STT Truwée khi chon moén STT Sau khi chgn mén
| Com Rang Hai San 10,0 1 Com Rang Hai San 10,0
2 Muc Pattaya 10,0 2 Nudc Ngot.Sudi 8,82
3 Nude Ngot.Sudi 10,0 3 Beck's 7,0
4 Beck's 7,0 4 Lau Nuéng Pallet 7,0
5 Lau Nuéng Pallet 7,0 5 Sun Ga Chéy Téi 7,0
6 Sun Ga Chay Toi 7,0 6  OcBuu Quay Lu 7,0
7 Oc Buu Quay Lu 7,0 7 Tiger Nau 6,04
8 Oc Hap Tiéu 6,0 8  Tom chay toi 6,0
9 Tiger Bac 6,0 9 Ech Chién Nuéc Mdm 6,0
10 Budweiser 6,0 10 B0 cudn pho mai kim cham 6,0
o ngu ing Danh séch mdn #n d3 chon Céc gia tri goi y duoc thay ddi trudc va sau khi
Ngwidingl ¥|  Hesoapha 070 3] |Mucrattaya

Danh sach mén &n ggi y

Ten mon Trong s6

ComRang Hai San 100
Nuéc NgotSudi 8.82295393405..
Beck's 7.00784407933.

L&uNudng Pallet 7.0

1
2

3

4

5 SunGachayTei 7.0
6  OcBuuQuayLu 7.0
7 Tiger Nau 6.03653002463.
&  Tom chay téi 60

9 EchChién Nuoc Mém 6.0

10 BO cuon pho mai Ki... 60

11 Muc Chién Gion 60

12 LauThai 6.0

13 LAuGaChanhOt 60

14 L&uBo Kampot 60

15 GoiSta 60

16  Budweiser 6.0

17 Tiner Ba

Hinh 4. Minh hoa giao dién ggi y mén an

22

Nguroi dung 1 chon mon dugc minh hoa trong Bang
5. Giao di¢n tng dung nhu trong Hinh 4.

5.3. Panh gia hé théng goi y

Tap dit liéu ban dau dwoc chia lam 2 phan, phan
dir liéu hudn luyén va phan dir liéu kiém thar. V&
phuong phap danh gia: Vi mdi don hang trong tap
dir liéu nay, thong tin ngudi ding va 1 mén bét ky
ctia don hang dugc sir dung dé sinh danh sach goi ¥,
tinh ti 1 s luong goi ¥ phii hop trong top cac mén
cd diém goi y 16n hon 5 cuia danh sach goi ¥ so véi
s6 luong mén an thyc té duoc goi trong don hang.
Thyc hién danh gia lan luot trén tat ca cac don hang
ctia tap dir lidu kiém thir, sau d6 Iy trung binh cac
két qua thu dugc dé danh gia hé thng.

Dau tién dé danh gia hé thong can xac dinh duogc
gia tri hé s6 cap nhat o t6i wu. Sir dung nghi thic
kiém chimg k-fold dé danh gia hé sb o (6 Muc 3.2).
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Ap dung cac két qua thuc nghiém & trén dé xay dung
hé thong goi y:

— Loc cong tac: mo hinh k lang giéng dwa vao
ngudi dung (User-KNNCF) voi gid i k lang giéng
la 6.

- Luat két hop: str dung tap luét 12 luat duge
chuan hoa gia tri diém da thyc nghiém ¢ trén.

— Thyc hién danh gia hé s a lan luot tir 0,1
dén 0,9. Qua két qua thuc nghiém, nhan thay hé sd
cap nhat o cho két qua danh gia t6i wu nhét (~0,97)
khi o nhan gié tri 0,7 va 0,8. Chon gia tri hé s6 cap
nhat a = 0,7 gitip cac goi ¥ sinh ra dugc cin bang
hon gitra k¥ thuat loc cong tac va phuong phap luat
két hop. Str dung cac gié trj thyc nghiém nay véi hé
s6 cap nhat o= 0,7, xy dung md hinh hé thong goi
¥ két hop phwong phap loc cong tac va ki thuat luat
két hop, dénh gia mirc do hiéu qua cia goi y trén tap
dir liéu kiém thir. Sau khi thuc nghiém nghi thirc
kiém chimg 10-fold thu duogc két qua trung binh
0,9712, twong duwong mic do hiéu qua cua goi y
97,12%.

Thuyc hién 10 vong lip, trong mdi vong lap 1 tép
con duoc st dung lam tap dir liéu kiém thir (1319
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