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Tom tit: Bai bdo nay dé xudt mot mé hinh hé thong goi y moi sir dung phirong phép hoi quy Lasso dé tinh todan dj twong
dong giita nguwoi ding hodc giita cdc san pham, tir d6 cai thién dé chinh xdc ciia goi Y. Phiong phdp dé xudt xdy dung hai
ma trgn twong déng riéng biét — mot ma trdn tie dir liéu danh gia cua nguoi dung va mot ma tran tir cdc gid tri dy doan cua
mé hinh hoi quy Lasso — roi két hop ching dé dwa ra dé xudt. Két qua thi nghiém trén cdc tdp dir liéu chudn cho thdy hé
thong goi ¥ dwa trén Lasso dat dwoc dé chinh xdc cao hon so véi cac phwong phdp loc cong tac truyén thong. Cdac phép do
nhw Precision, Recall va duwong cong ROC dwoc sir dung dé danh gia hiéu nang, khang dinh kha néng xir Iy thiéu thong tin
danh gid ciia Lasso. Nghién ciru nhdn manh vai tré quan trong ciia hé thong goi y trong béi canh thwong mai dién tir phdt
trién va goi mé hudng ieng dung hoi quy Lasso trong linh viee nay.

Tir khéa: Hé thong goi y, Hoi quy Lasso, Loc cong tac, DG twong dong, Xay dung mé hinh.
BUILDING A RECOMMENDATION SYSTEM BASED ON LASSO REGRESSION

Abstract: This paper presents a novel recommender system model leveraging Lasso regression to compute user/item
similarities and enhance recommendation accuracy. The proposed approach constructs two similarity matrices — one from
users’rating data and one from Lasso-based predictions — and integrates them for generating suggestions. Experimental
evaluation on benchmark datasets demonstrates that the Lasso-based recommender achieves higher accuracy than
conventional collaborative filtering models. Performance is measured using metrics such as precision, recall and ROC
curves, confirming that Lasso regression effectively addresses sparse rating data issues. The study underscores the
significance of recommender systems in e-commerce contexts and highlights the potential of Lasso regression for improving
recommendation quality.
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I. DAT VAN PE

Trong thoi dai sd hién nay, nguoi dung phai
tiép can voi mot lugng 16n thong tin va tuy chon.
Heé thong goi ¥ (recommender system) ra doi nhur
mdt cong cu cd nhan hoa quan trong, gitp nguoi
dung tim kiém san pham hozc ndi dung phu hop
v6i s¢ thich cua hg. Cac hé goi y dugce tmg dung
rong rai trong thuong mai dién tir, mang xa hoi va
giai tri. Vi du, Amazon va cac nén tang truc tuyén
khac d thanh cong trong viéc st dung hé thong
goi ¥ dé dé xut san phim cho khach hang. Viéc
xdy dung cac mo hinh goi ¥ hiéu qua gitp tiét
kiém thoi gian tim kiém thong tin cho nguoi ding
va tang doanh thu cho doanh nghiép.

Trong linh vuc goi ¥ ca nhan hoa, loc cfng tac
(Collaborative Filtering — CF) la mét trong nhiing
phuong phap phd bién nhit. Cac mé hinh CF duya trén
dénh gid ctia nguoi ding dé dé xuat san phim hodic dich
vu. Nhidu nghién ciru dé chi ra CF la giai phap hiéu qua
deé giai quyet “bai toan bung nd thong tin” trénhé thong
tryc tuyén. Tuy nhién, loc cong tac truyén théng van
gap phai cac han ché thyc té: dit liéu danh gia thuong
rat khan hiém, dzic biét khi xuat hién nguoi ding méi
hodc san phim méi (van dé cold start). Cu thé, Huynh
va cong sur (2022) nhan manh rang thiéu thong tin danh
gia (do nguoi dung/muc mdéi hoac ma tran danh gia
thua) la thach thirc 16n cia cac mo hinh CF.

Dé khic phuc nhimng han ché nay, nghién ciru
sir dung hdi quy Lasso (Least Absolute Shrinkage
and Selection Operator) nhu mdt giai phap thay
thé hodc bd sung cho CF. Lasso 1a mot k¥ thuat hoi
quy tuyén tinh c6 phat L1, gitip lira chon bién va thu
nho cac hé s6 vé 0, tir d6 cai thién hiéu qua trén dir
liéu c6 chiéu cao va bi thua. Trong phuong phap dé
xuét ciia Huynh et al. (2022), mé hinh st dung hdi
quy Lasso dé tinh toan do twong dong giita ngudi
dung/san pham va két hop n6 véi ma trén twong dong
truyén thong. Két qua thuc nghiém cho thay hé thong
g01y dua trén Lasso dat do chinh xac cao hon so véi
phuong phap loc cong tac thong thudng. Phuong
phap nay tan dyng kha nang xtr Iy dir liéu thiéu thong
tin ctia Lasso dé cai thién kha ning khuyen nghi.

I1. NQI DUNG NGHIEN CUU

2.1. Muc tiéu nghién ctru

1. Xay dung mot hé thong goi ¥ c4 nhan hoa sir
dung m6 hinh hdi quy Lasso dé tinh toan do tuong
déng gilta nguoi dung hodc gitra cac san pham, tir
d6 dé xuat mat hang phu hop cho ngudi dung.

2. Thiét 1ap ma tran tuong dong dua trén két
quéa dy doan ctia md hinh Lasso két hop v6i ma
tran twong dong tir dir liéu danh gia truyén thong,
nham khai thac triét dé thong tin va khic phuc
tinh trang dir liu thua.
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3. DPanh gia hiéu ning cta hé thong goi y méi
trén céc tap dir licu chuan (vi du: MovieLens)
bdng cac chi sé danh gia nhu RMSE, Precision,
Recall va AUC-ROC, so sanh v&i phuong phap
loc cong tac c6 dién dé ching minh hiéu qua cua
phuong phép dé xuat.

2.2. Poi twgng nghién ciru

- Dir lidu nghién ciru: Cac tap dir liéu xép
hang (rating matrix) tir nguoi dung ddi véi san
phém, vi du nhu tdp MovieLens phd bién trong
nghién ctru hé goi y, dugc sir dung dé huén luyén
va kiém thir hé théng.

- M6 hinh goi y: Hé thdng goi y dua trén
phuong phap loc cong tac két hop hdi quy Lasso.
Dbi tugng cu thé 1a mo hinh hdi quy tuyén tinh
co phat L1 (Lasso) dugc 4p dung vao dir liéu
danh gia.

- Bién va chi tiéu: Cac bién dau vao gém diém
danh gia ctia nguoi dung trén san pham, cac bién
dau ra 12 ma trdn tuong dong gnra nguoi dung
hodc san pham va két qua dé xuat. Cac chi tiéu
chinh dé danh gia bao gom d6 chinh xac ciia du
doan xép hang (vi du: RMSE) va d¢ hiéu qua cua
dé xuat (Precision, Recall, AUC-ROC).

2.3. Y nghia khoa hoc va thuc tién ciia
nghién ciru

- Y nghia khoa hoc: Nghién ctru ndy mé rong
tmg dung ctia hdi quy Lasso trong linh vuc hé
thong goi y, mot hudng nghién ciru it duoc quan
tam trude ddy. Viée két hop Lasso dé tinh d6 twong
ddng cung cAp mot goc tiép cAn mai cho bai toan
loc cong tac khi ddi mat voi dit liéu danh gia thua.
Két qua phan tich chi ra rang hé thng goi y str
dung Lasso cho d6 chinh xac cao hon dang ké so
v6i cac mo hinh CF truyén thong, khang dinh hiéu
quéa cta phat L1 trong viéc xur 1y thiéu dir liéu.
Nhing dong gop nay dong vai tro tham khao cho
cong dong nghién ctu trong viéc phat trién cac
thudt ton goi y cai tién dya trén mo hinh hoi quy
va hoc may.

- Y nghia thye tién: Hé thong goi ¥ chinh xac
cao giup cai thién trai nghiém nguoi dung va tang
kha nang doanh thu cho doanh nghiép thuong mai
dién tu. Nhu da néu, h¢ thong goiy dang trg thanh
cong cu khong thé thiéu trong cac nén tang truc
tuyen nhu thuong mai dién to, mang xa hoi va
giai tri. Ap dung m6 hinh Lasso giup giai quyét
van d¢ dir liéu danh gia thiéu hut hodc khong day
du (cold-start), tir d6 nang cao hiéu qua khuyén
nghi. Dac biét, trong bdi canh Internet phat trién
manh va luong nguoi dung truc tuyén ngay cang
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nhiéu, viéc st dung Lasso co thé cai thién do on
dinh va do chinh xac clia cac dé xuét goi ¥ trong
diéu kién thyc té.

2.4. Co s 1y thuyét

- Hé thong goi y: Hé thong goi ¥ ca nhan hoa
nham dé xuat cic muc pht hop dua trén sé thich
ctia ngudi dung. Co so 1y thuyét cua hé thong
goi v bao gdm ba loai chinh: dya trén ndi dung
(content-based), loc cong tac (user-based/item-
based collaborative filtering) va lai (hybrid). Loc
cong tac 1a phuong phap phd bién nhét, sir dung
ma tran danh gia ciia ngudi ding dé tinh d6 tuong
dong. Nhiém vu chinh cta né 1a khai thac mau
quan h¢ giira nguoi dung va san pham dé dy doan
xép hang. Cac phep do thong dung bao gom hé
sO twong quan Pearson, khoang cach Cosine, v.v.
Danh gia hi¢u nang hé thdng thuong dya trén cac
chi s6 nhuw RMSE (Root Mean Square Error) cho
do chinh xac du doan va Precision/Recall, AUC-
ROC cho hiéu qua dé xuat. Hién nay, cac xu huéng
m&i nhu hoc sau (deep learning) va d6 thi tri thirc
ciing dugc nghién ciru dé nang cao kha ning ctia
hé thdng goi1 y. Vi du, Zhang va cong su (2019)
chi ra rang phuong phap hoc sau da dat dugc két
qué ndi bat trong linh vuc goi y nhd kha ning hoc
ddc trung tr dit liéu 16n. Tuy nhién, nhitng mo
hinh nay thuong yéu cau dir liéu khong 16 va tinh
toan phtre tap.

- Hoi quy Lasso: Hoi quy Lasso 1a mot bién
thé cua hoi quy tuyén tinh v&i phan phat L1, gitp
lwa chon bién va giam hlen tuong qua khop trong
mo h1nh Cong thirc tong quat clia Lasso gdm
ham mat mat binh phuong cong véi diéu khoan
phat L1 trén céc hé s6. Piac diém cua Lasso 1a
6 thé bién mot sd hé sb thanh 0, do do tu dong
chon cac bién quan trong. biéu nay dac biét
hitu ich khi s6 bién dau vao (s6 san phdm hoic
ngudi dung) 10n va dir liéu bi khan hiém. Khi ap
dung vao h¢ goi ¥, Lasso cho phép du doan cac
gi4 tri danh gia tiém nang va sir dung chiing dé
tinh toan do tuong dong gitra ngudi dung hoic
san pham mot cach hiéu qua. Theo Huynh et al.
(2022), mo6 hinh goi y dua trén hai phuong phap
tinh twong dong — mot tir hoi quy Lasso va mot
tir dir liéu danh gia — da duoc dé xudt dé cai thién
d6 chinh xéc ciia cac dé xuat. Cac Iy thuyét thong
ké lién quan nhu viéc chon tham s6 t6i uu (thong
thuong su dung cross-validation) va danh gia
tinh 6n dinh cta mé hinh ciing duoc ap dung khi
huén luyén Lasso.

- Cac khai niém bo sung: Trong nghién ciru
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nay, cac thudc do Precision, Recall va duong cong
ROC duoc sir dung dé danh gia hiéu ning goi ¥.
Precision va Recall do luong d¢ chinh xéac va do
phii cia dé xuét, con AUC-ROC danh gia kha
ning phan loai chinh xé4c giira cac dé xuit dung

K&t qua tuw vin

sai. Nhitng khai niém nay giup danh gia toan dién
hon so v&i chi ding sai s6 RMSE.

2.5. Phuong phap nghién ctru

Mo hinh hé thdng goi ¥ dua trén hoi quy Lasso
duoc xay dung dya trén mo hinh sau:

M6 hinh tw van

Ma tran twong déng dya
trén do do tuong tw

Ma tran twong déong
dwa trén Lasso

D liéu xép hang
UxlI

Di¥ liéu xép hang
Uxl

M6 hinh hé théng goi ¥ véi hdi quy Lasso

Trong do:

- Dit liéu xép hang UxI 1a dir liéu xép hang
ngudi dung cho cac san pham.

- Ma tran tuong déng dua trén d6 do tuong tu
la ma tran tuong déng duoc tinh dya trén cac do
do tuong tu nhu Cosin, Pearson, Jaccard...

0 Ma tran tuong déng dua trén Lasso 1a ma tran
dua trén mo hinh hoi quy Lasso.

Sau khi tinh dugc cac ma trén tuong d@)ng viéc
xay dung két qua tu van s& dugc xdy dung dwa
vao phuong phap loc cong tic dua trén nguoi
dung hodc loc cong tac dua trén san phém va dua
ra két qua tu vén.

iy | Iz | I3 g

Vi du &rng dung Lasso

Ma tran rating voi 6 users va 8 item

Ma tran danh gia voi 6 nguoi dung gia dinh
va 8 san pham duogc danh gid, cac danh gia theo
muc danh gia tir 1 dén 5 day 1a tap dir liéu nho.
O day chung t6i s& xay dung hé théng goi y ding
phuong phap loc cong tic dua trén mdi twong
dong ctia ngudi ding dua thuat toan k_lang giéng
(K Nearest Neighbor - KNN) véi k =3 dung do
do Cosine va do do Pearson dé tim k lang giéng
gan nhat, sau d6 dung hoi quy Lasso dé tim k lang
giéng dé kiém tra két qua.

is I I7 | ig

Y1 | 7 |40|40]|20[10[20| 72 | ?

wz 30| 2 2 2 50 10| 7 | 2

“s (30| 2 | ? |30[20[20| 7 |30]|
s | 40| 2 | 2 | 20/10|10[20 40
(us [q0f10[ 2 [ 22 2]2]10]
Y6 | 2 |10 2 | 2 [10/10] ? [10]
Ya | 2 | 2 |40|30] 2 [10] ? |50

Nghién ctru st dung mo hinh hdi quy Lasso
nham tim ra moi trong dong gitra cac nguoi dung
ur k=1, M hogc cac san pham ik (k=(1,p)") voi

ngudi dung * *=1P) hozc san phim % G =k
tr do tim duoc ma tran tuong dong, tu tap du licu
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moéi niay chung toi xdy dung hé thong goi ¥ cho
ngudi dung user ui ¢6 st dung san pham ij dwa
trén phuong phap loc cong tac.

Giai thuat lgc cfng tic trén nguwoi dung
(UBCF):

Tim dé do tiwong dong giita Ua cdc Users bang
do do Cosine

Z?:l(XiYi) |

,,’ ?=1Xi2 Z?:l Yiz

Ma tran thé hién do do tuong d@)ng khi str dung
d06 do Cosine:

SiMepsine ()?' 17) =

ul u2 u3d ud us ué ua

u1l 0.0000000 0.18478729 03167782 0.1686869 0.3606679 0.5466082 0.52484882

u2 0.1847873 0.00000000 0.6000000 0.4694765 0.2927700 0.5070926 0.02366905

ud3 03167782 0.60000000 0.0000000 0.8867889 0.5855400 0.5916080 0.61539539

u4d 01686869 046947648 08867889 0.0000000 0.7126966 04629100 058338335

us 0.3606679 0.29277002 0.5855400 0.7126966 0.0000000 0.5773503 0.40422604

ué 0.5466082 0.50709255 0.5916080 0.4629100 0.5773503 0.0000000 0.42008403

ua 0.5248488 0.02366905 06153954 0.5833834 0.4042260 0.4200840 0.00000000

Hay ta c6 d§ do tuong dong ctia ua vai cac users khac dung do do Cosine la:

u, u, u, u, u, u,
ua 0.5248488 10.02366509 |0.6153954 10.5833834 |[0.4042260 |0.4200840
Tim 3 lang giéng gan véiuvala:ul ,u4 vau3.
Tim d¢ do twong dong giita Ua cdc Users bang dé do Pearson:
Simyparson (6, ¥) = =X — X -1
(i 0= R B, O - T
Ma tran thé hién do do tuong déng khi str dung d61 do Peason:
ul u2 u3 ud us ué ua
u1 0.0000000 0.5000000 0.5000000 0.5000000 0.5000000 0.5206449 0.5313457
u2 0.5000000 0.0000000 0.6035544 05284967 0.5000000 0.5594920 0.5000000
ud3 05000000 06035544 0.0000000 0.7824521 05619759 0.5249112 05680024
ud4 0.5000000 0.5284967 0.7824521 0.0000000 0.6579291 0.5000000 0.5512293
u5 0.5000000 0.5000000 0.5619759 0.6579291 0.0000000 0.5741184 0.5042105
ub 05206449 0.5594920 0.5249112 0.5000000 0.5741184 0.0000000 0.5000000
ua 0.5313457 0.5000000 0.5680024 0.5512293 0.5042105 0.5000000 0.0000000
Hay ta c6 d¢ do twong dong cua ua vdi cac users khac dung do do Peason la:
u, u, u, u, u, u,
ua 0.5313475 0.5000000 | 0.5680024 | 0.5512293 0.5042105 0.5000000

Tim 3 lang giéng gan nhat véiuala : u3 , ul vaud
Tim do do twong dong gita Ua cac Users bang mo hinh hoi quy:

Xay dung m hinh hdi quy véi ua 13 bién phu thuge U &=16) 13 cac bidn doc lap ta c6 md hinh
116i qlny: Uq ::[% +'ﬁlu1 +'ﬁ2u2,+'ﬁ%u3 +'B4u4 +‘ﬁ5u5;Fé%l%

Véi phuong phap binh phuong tdi thiéu ta tinh dwgc hé sé hoi quy nhu sau:

coefficients:

Estimate Std. Error t value pPr(>|t]|)

(Intercept) -15.8806 9.7728 -1.625 0.351
ul 4.9403 2.7637 1.788 0.325
u2 0.4478 0.8064  0.555 0.677
u3 -2.4925 2.0543 -1.213 0.439
ud 7.9403 4.5838 1.732 0.333
us -9.0299 5.1499 -1.753 0.330
ué 5.0299 3.2067 1.569 0.361
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u u

u, U, u,

1 2
ua 4.9403 0.4478

-2.4925

7.9403 -9.0299 5.0299

Vay phuong trinh hdi quy la:

u=-15.880+4.940u +0.4479%9u -
2. 492u +7.940u,-9.029u +5. 029u

Co the noi cac bién ul va ud va u6 1a cac bién
co tac dong nhleu nhét dén bién phu thudc ua. voi
viéc chon hé sb hodi quy nay chua phu hop voi két

mo hinh hdi quy nhu trén ta c6: voi ua 14 bién phy
thudc uk (k=(1,6)) 1a cac bién doc 1ap ta c6 mod
hinh héi quy:

u=p*B, u1+[32u +B,u,+B,u,B.u +[36u

Tim hé sb hoi quy dua Vao cuc tiéu hoa biéu
thirc:

qua trén. Dé diéu chinh hé s6 B ta dung hdi quy Lasso. 301 = . (IlY —XxBI3 1
Tim d¢ do twong dong gitra Ua cac Users bang p) = arggn m n +AlAlL Vi
m6 hinh Lasso: 1Y = XBIE = Tiso(h — (XD BIlL = Thi|y] va 2.>0
Xay dung md hinh hoi quy Lasso tuong tu nhu
Blesse = (yy — Bo — (Brx11 + Poxrz + Paxasz + PaXys + Psxis + Pexie) +(¥2 — Po — (BaXay +

BaXoz + Baxas + PaXay + PsXas + BeXae) H(Vs

— Bo = (BaXaq + BaXap + PaXaz + PaXay + Psxas + PeX6)* Hys —
1

(Bsxsy + Bsxsy + Psxss + Paxss + Psxss + Pexse)” 5 (Ve — Bo —

Bsxas + Bsxas)*+(Vs

— Po — (Bsxzy + P3Xzz + P3xzz + Paxzs +

(Bsxe1 + BoXoz + P3Xes +

Baxes + Poxes + Poxee) + AUBLITIB2 T3] + 1Ba] + 1Bs] + 185

Ta c6 thé tinh dugc bang cach giai hé phuong
trinh dao ham riéng hodc dung ma tran nghich
dao, tuy nhién co thé tim A duoc bang cach
chon A trong khoang (0.0001;1000) chia thanh
100 khoang bang nhau tuy nhién véi gia tri
nay hoi kho quan sat dé thuan tién trong biéu
dién ta dung ham log10* véi x €(-3,3) s& thuan

tién trong biéu dién gia tri quan sat. Véi ham
cv.glmnet ta co thé thuc hién kha thuan tién, va
v6i gia tri lambda nho nhat d6 ta co dugc cac pi
1a trng voi nhitng bién c6 tic dong nhidu nhat dén
bién phu thude y.

Voi mot s6 gia tri lambda cu thé ta c6 tap cac
hé sb hoi quy:

(Intercept) 0.9762704 ©.53409427 -0.9180306 -2.2404440 -2.9376759 -3.1503351
ul 0.1756087 ©.31067998 0.7202244 1.0931846 1.2878268 1.3443361
u2 -0.6356662 -0.60524243 -0.5121252 -0.4273300 -0.3888393 -0.3859779
u3 0.7080039 0.63856368 0.3616423 0.1094653 . .
ud 0.0148687 ©.21882910 0.9018762 1.5239063 1.8366240 1.9103757
us -0.2614310 -0.47791217 -1.2345390 -1.9235892 -2.2842397 -2.3906673
ué . 0.05109732 ©.4916134 0.8927886 1.0997992 1.1567136
Vi gia tri lambda phu hop ta c6 h¢ so hoi quy:
u, u, u, u, u, u,
ua 0.1756087 | -0.6356662 | 0.7080039 | 0.0148687 | -0.2614310 0

Théy c6 3 bién u,,u, vau, co tac dong nhiéu
nhat dén bién phu thudc ua

Tinh gia tri xép hang cta nguoi dung ua dwa
trén k lang giéng

Sau khi c6 duoc k lang giéng da xac dinh nhu

o = %(3.0 +4.0) = 3.5,
o = %(4.0) = 4.0,

1
fas =5 (L0 +20+10) =15

1
far =7(2.0) = 2.0

trén thi viéc rating cho cac san pham chua dugc
danh gia cta nguoi dung va dugc tinh todn voi
cong thic (2.1):

_ 1

= el 2,

iEN(a)

Cac gia tri da duoc rating dugc dién vao bang
ma tran nhu sau:
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Ya 2 ? 140 (30| ? |10] ? |50
'a | 3540 1.3 20

Két qua danh gia dua trén nguong ding tuong ddng ~ dung va ma tran nay duoc luu tri.

Viy ta dd c6 bang xép hang cta ngudi dung a Giai thét loc cdng tac trén san pham (IBCF):
cho tat ca cac san pham i (i=(1,8)), véi cachlam Vi dir liéu da cho trén ta c6 thé tinh ma trn
tuong tu ta ta lap ddy duoc ma tran trong dong 13 thé hién d6 do twong déng gitta cac item khi st
danh gia cho tat ca cic san pham cua tit ca nguoi  dung do do Cosine:

1 2 3 4 5 6 7 8
1 0.00000000 0.03984095 0.0000000 0.5635445 0.7470179 06343350 06761234 0.60944940
2 0.03984095 0.00000000 0.6666667 0.3698001 0.2083333 0.6123724 0.0000000 0.06537205
3 0.00000000 0.66666667 0.0000000 0.6933752 0.1250000 0.6123724 0.0000000 0.49029034
4 056354451 0.36980013 0.6933752 0.0000000 0.3466876 0.8492078 0.3922323 0.87028527
5 074701788 0.20833333 0.1250000 0.3466876 0.0000000 0.6634035 0.1767767 0.26965969
6 063433505 061237244 06123724 0.8492078 06634035 0.0000000 0.2886751 064051262
7 067612340 0.00000000 0.0000000 0.3922323 0.1767767 0.2886751 0.0000000 0.55470020
8 060944940 0.06537205 0.4902903 0.8702853 0.2696597 0.6405126 0.5547002 0.00000000

Hodc dit liéu d3 cho trén ta c6 thé tinh ma tran thé hién d6 do tuong dong gitra cac item khi sur dung
do do peason:

1 2 3 4 5 6 7 8

=k

0.0000000 0.5000000 0.5000000 0.5233556 0.6775956 0.5155281 0.7263484 0.5537086
0.5000000 0.0000000 0.6818182 0.5000000 0.5000000 0.6073686 0.5000000 0.5000000
0.5000000 0.6818182 0.0000000 0.6774254 0.5000000 0.6073686 0.5000000 0.5466819
0.6233556 0.5000000 0.6774254 0.0000000 0.5000000 0.7232389 05495514 0.7786210
06775956 0.5000000 0.5000000 0.5000000 0.0000000 0.5620773 05000000 0.5000000
0.5155281 0.6073686 0.6073686 0.7232389 0.5620773 0.0000000 0.5000000 0.5000000
0.7263484 0.5000000 0.5000000 0.5495514 0.5000000 0.5000000 0.0000000 0.6414198

W N ;s WN

0.5537086 0.5000000 0.5466819 0.7786210 0.5000000 0.5000000 0.6414198 0.0000000

Hodc ta c6 ma tran twong duong véi ma tran 8x8 nhu trén sau:

o 0.4 o 0.1 0.2

02 0.1 0 — 0

El EIEE Kk

Hinh 12- Két qua d4nh gi4 dua trén san pham tuong dong

0.1 0.3

o
o
I

0 0.5 0.2 0.1 ]
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Tinh sy trong dong cua dya vao k (k =3) san
pham tuong dong vdi san pham tuong dong ma
ua ta cd céc gia tri rating dua vao cong thure (2.2):

A 1

Yai = EjES(i)n{t:rM=?} SijTuj

Ejesa)n{z;ra[z?} Sij

1

Taz = 1 1 525 + 528

1
f o=~ (0152 + 04+ 0x5) = 2.0
far = 517 010 Q12+ 0x4+0:5)

1
T3 =01 04+05

1
e (0.3x2+0xd+ 02x5) = 3.2
fas = 9370102 032+ 0x+ )

(s21.ral + s25.ra5 + s28.ra8)
(0x2 + 0.454 + 0.5x5) = 4.6

Tae = m (04)(2 +0.1x4 + 01)(5) =28

1
Fom— — (0x2+ 0254 + 0x5) = 4.0
far = 93 02 10 (02 0:2x4 +0:5)

Tuong ty ta cling c6 bang rating cho toan bd san
pham chua dugc danh gia

II. KET LUAN

Hé théng goi ¥ ¢6 vai trd quan trong trong
thoi gian gan day dic biét 14 trong thoi gian dich
Covid viéc mua hang, quang cao san phim, thanh
toén déu dién ra voi cac hinh thirc online vi vy c6
rat nhleu phuorng phap nhim tim ra h¢ théng goi
¥, cai tién hé thong goi ¥ tao ra cac hudng nghién
ctru khac nhau cho cac hé tu vin. Qua mot thoi
gian nghién ctu 1y thuyét két hop véi phan thuc

nghiém, ludn vin t6t nghiép “Hé thdng goi ¥ voi
héi quy Lasso” di hoan thanh va dat duoc nhiing
két qua kha quan.

Vé mdt Iy thuyét: Hiéu rd hé thong goi y 1a gi
va cach thirc hoat dong ciia mot hé thong goi v.
Khi 4p dung hé théng goi ¥ vao thuc tién, cdc van
dé can quan tdm: nghién ciru vé do do va cac mo
hinh héi quy sir dung trong hé théng goi ¥, cac
phuong phap goi y dua trén loc cdng tac, so sanh
va danh gia hé théng goi y nhu thé nao. Ngoai
ra, luan van ap dung mo hinh h01 quy Lasso, gidi
thuat k lang giéng va ly thuyét vé cac cong thic,
danh gia mo hinh hé thdng goi y.

Vé mat thuee tién: Nghién ciru xay dung duoc
hé théng goi ¥ trén ngdn ngit R nham muyc dich
xem xét cai thién hiéu qua cia hé théng goi y
bang cach két hop hé thong goi y theo mo hinh
loc cong tac nguoi ding dya trén mo hinh hoi quy
Lasso va lgc cong tac trén nguoi dung va trén san
pham, tir d6 so sanh, danh gia cac két qua dua trén
cac chi s6 161 (RMSE, MSE, MAE). Thyc nghiém
trén tap dit li€u phi nhi phan Movielens va dat
duogc két qua tu van cudi cing. Luan vin ciing da
sir dung cac phuong phap danh gia hé tu van dé co
cac biéu do két qua.
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