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Tém tit: Biéu dién ni dung dang day dic cho phim dong vai tro nén tang trong nhiéu
hé goi y hién dai, ddac biét khi muc tiéu khong chi la dw doan so thich ma con la giai thich
dwoc vi sao mot muc ngi dung dwoc dé xudt. Tag Genome cua MovielLens cung cd'p mot
ma trgn muec lién quan lién tuc gitta phim va nhan mo ta, nho do cho phép do do twong tu
néi dung ¢ mirc tinh hon so véi cach gan nhan roi rac truyén thong. Tuy nhién, cdc diém
lién quan nay van chiu anh hwéng cia nhiéu, cia thiéu bang chitng quan sat va cia bdt
nhdt trong tri thire céng dong. Bai bdo dé xudt mé hinh Genre-Aware Genome Enrichment
(GAGE), mot co ché hiéu chinh diém lién quan dwa trén tién nghiém theo thé logi, nham khir
nhiéu va lam giau biéu dién ndi dung truoc khi dwa vao mé hinh goi y dwa trén do tuwong tu.
Phwong phdp gom bon giai doan: xdc dinh ngueong thich iing theo timg nhan, wéc lirong xdc
sudt tién nghiém P(nhdn|thé loai), tong hop tién nghiém da thé logi cho timg phim, va cdp
nhat phi tuyén diém lién quan voi co ché bao vé bién dé tranh lam méo cdc gid tri da co do
chdc chan cao. Trén dit liéu MovieLens 20M sau tién xir 1y véi 10.133 phim va 916 nhan, thuc
nghiém véi phirong phdp lan cén gan nhat k, dé twong ti cosin va sai sé can phwong trung
binh cho thdy khi ting cwong do can thiép theo thé logi, sai sé dw dodn c6 xu hwéng tang so
véi mée doi chimg. Két qua nay chi ra rang viéc khuéch ting hai chiéu theo thé loai c¢é thé
lam dong nhat héa cdc vecto néi dung va bom dwong tinh gid. Tir @6, bai bdo dé xudt mot
dinh huéng than trong hon: wu tién khir nhiéu mét chiéu thay vi dong thoi vira thirong vira
phat, va danh gia mo hinh theo nhiéu muc tiéu goi y thay vi chi dwa trén mot chi s6 duy nhat.

T khoa: hé théng goi y, biéu dién néi dung, tién nghiém thé logi, dé tiong tw cosin, khir nhiéu

I. bat van dé cong cong. V& ban chit, mot hé goiy hiéu
Céc hé goi ¥ da tré thanh mot ha qua khong chi can du doan dung ngudi
tang khong thé thiéu cua kinh té sb, tir dung s€ thich gi, ma con phai bao toan
nén tang thuong mai dién ti, dich vu xem duoc cau truc ngilt nghia cua ndi dung dé
phim truc tuyén cho toi cong thong tin hd trg dién giai, kham pha va kiém soat
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thién 1€ch. Trong dong nghién clru nay,
bo dir liéu MovieLens dugc xem la mot
chuan tham chiéu c6 anh huong siu rong,
bd1 nd phan anh lich sir 1au dai ctia mot
hé théng go1 ¥ van hanh thuc té, déng
thoi cung cp nhiéu 16p dit liéu tir danh
gid, gan nhan t6i siéu dir liéu mo ta phim
(Harper & Konstan, 2015).

Trong s cac thanh phan di liéu cua
MovieLens, Tag Genome gitt mdt vi tri
dac biét vi no chuyén bai toan gén nhan
ro1 rac thanh bai todn lugng hoda lién tuc
muc lién quan gitta phim va nhan. Thay
vi chi ghi nhan mdt nhan c6 xuat hién hay
khong, Tag Genome udc lugng mic do
phu hop cua tirng nhin déi véi tirg phim
trén thang lién tyc tur 0 dén 1, nho d6 tao
ra mot biéu dién noi dung day dac, thuan
lgi cho viéc tinh todn dd tuong tu va thiét
ké giao dién twong tac theo ngir nghia (Vig
va cong sy, 2012). Cach tiép can nay mo
ra kha ning xir Iy phim nhu mét ciu triic
giau thudc tinh thay vi mot thuc thé chi
duoc nhan dién qua ti€u dé va thé loai.

Tuy nhién, chinh vi Tag Genome
duogc hinh thanh tir tri thie cong dong va
ttr cic mo hinh suy dién mirc lién quan, nén
ma tran diém lién quan khong phai 1a chan
1y tuyét d6i. Mot s6 nhan ¢6 thé nhan diém
duong nho du trén thuc té khong mang ¥
nghia dbi véi phim; nguoc lai, c6 nhiing
nhan that sy quan trong nhung bi cho diém
thip do thiéu tin hiéu quan sat hodc do dit
lidu gén nhan ban dau khong dii bao quat.
Kotkov va cong su (2021) chi ra rang bai
toan du doan muc lién quan gan nhin chiu
anh huong dang ké cua bat nhat giita nguoi
danh gi4, dic biét dbi v6i cac nhan mang
tinh chu quan. Vi vay, néu st dung tryc
tiép cac diém lién quan nay dé xay dung do
tuong ty ndi dung, mo hinh goi y ¢6 nguy
co hoc theo ca tin hiéu hitu ich 1an nhiéu.

Tu nhan dinh trén, bai bao dat ra
cau hoi cbt 16i: lidu c6 thé dung tri thirc &
muc siéu dit liéu 6n dinh hon, cu thé 1a thé
loai phim, lam tién nghiém dé hiéu chinh
lai diém lién quan gin nhan hay khong.
Truc gidc & day la don gian nhung c6 stic
g01 manh. Néu mét nhan rat hiém khi gén
v6i mot thé loai nhét dinh, mot gia trj lién
quan cao cho nhin d6 cé thé dang ngo.
Nguoc lai, néu mot nhin xuét hién lap di
1ap lai trong mot thé loai, thi mot diém sb
qua thip c6 thé 1a biéu hién cua viéc tin
hiéu chwa duoc boc 16 day du.

Trén co s¢ d6, nghién ciru dé xuit mo
hinh Genre-Aware Genome Enrichment,
viét tat 13 GAGE. Mo hinh nay xem thé loai
nhu mot ngudn tién nghiém théng ké dé
diéu chinh muc lién quan nhén - phim theo
huéng vira bao ton thong tin hién hitu, vira
gidm anh hudng cua cac gia tri phi Iy. Dong
gop chinh cta bai bao gdm bdn diém: thir
nhét, xdy dung mot quy trinh hi¢u chinh
bon giai doan cé thé dién giai dugc; th
hai, két ndi cach hiéu chinh nay véi bai
toan goi ¥ dua trén ndi dung bang do twong
tu cosin; thir ba, phan tich thuc nghiém tac
dong cia cudng do can thiép t6i sai s6 du
doén; va tht tu, rit ra ham y phuong phéap
luan rang khtr nhidu mot chidu c6 thé phu
hop hon khuéch ting hai chiu trong céc
mo hinh 1an can gan nhat.

II. Co s& ly thuyét
2.1. Hé thong goi y dwa trén nji dung

Loc dya trén ndi dung (CBF) xay
dung hd so ngudi ding va hd so san
phém dua trén cac thudc tinh ndi dung
6 thé trich xuat duge, sau do tinh toan
d6 twong dong gitta chung dé dua ra goi
¥ (Pazzani & Billsus, 2007). Trong bbi
canh goi y phim, cac thudc tinh ndi dung
thuong bao gém thé loai, dién vién, dao
didn, mo ta cbt truyén va cac thé ngir



nghia (semantic tags). Uu diém cua CBF
la kha nang goi y cho ngudi dung méi
(cold-start user) va khong bi anh hudng
boi van dé thua thét ma tran xép hang.
Tuy nhién, nhugce diém 16n cua phuong
phéap nay la xu hudng over-specialization
- chi goi y cdc muc twong ty nhiing gi
nguoi dung da tung tuwong tac (Lops va
cong su, 2011).

2.2. Genome Scores va Tag-Based
Recommendation

Vig va cong su (2012) da gioi thidu
khai niém Tag Genome trong MovieLens
- mot khong gian tag day dic noi moi
phim duoc biéu dién boi vector diém
relevance so véi 1.128 tags nglr nghia.
Genome Scores dugc ude luong bang mod
hinh hoc may két hop dir liéu gan tag ctia
nguoi dung, danh gia sao, va cac dac trung
ndi dung. Mac du Tag Genome da duogc
chting minh 1a biéu dién ngir nghia hiéu
qua hon cac phuong phép truyén thong,
n6 van mang theo han ché co ban: chat
luong phu thudc vao mat do dong gop cua
cong dong nguoi dung, dan dén sy khong
dong déu gitta cac phim pho bién va phim
it dugc danh gia (long-tail problem).

2.3. Ung dung suy lugn Bayes
trong hé thong goi y

Suy luan Bayes cung cép nén tang
ly thuyét vimg chic dé két hop tri thirc
tién nghiém (prior knowledge) voi bang
ching quan sat (likelihood) nhim cap
nhat niém tin (posterior belief). Trong hé
thong goi y, Breese va cong su (1998) da
dé xuét ap dung mang Bayes dé mo hinh
hoa so thich nguoi dung. Gan day hon,
cac phuong phap két hop tri thirc mién
(domain knowledge) vao qua trinh hoc da
trd nén phé bién, dic biét trong céac bai
toan co dit liéu thua. Bai bao nay ké thura
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tu twong nay bang cach sir dung thé loai
phim nhu mét tién nghiém Bayes dé hiéu
chinh Genome Score.

III. Phwong phap, vat liéu
nghién ctru

3.1. Dit ligu va tien xir Iy

Thuc nghiém duogc tién hanh trén b
dirliéu MovieLens 20M (Harper & Konstan,
2015) v6i 10.133 phim va 916 tags genome.
Qué trinh tién xtr Iy bao gdm: loai bo cac
phim khong c6 thong tin thé loai, chuan hoa
ma tran Genome Score theo phan vi Q3 tiing
tag (Giai doan 1), va xay dung ma tran xac
suét tién nghiém P tr 19 thé loai tiéu chuin
theo phan loai MovieLens.

3.2. Phwong phap danh gia

Dénh gid dugc thuc hién theo giao
thure tiéu chuén: st dung thuat toan kNN vai
k=20, d6 do tuong dong Cosine Similarity
dé xac dinh lang giéng trong khong gian
vector genome, va RMSE (Root Mean
Squared Error) trén tap kiém tra dé do chat
luong du doan xép hang. Cac tham sb cb
dinh: B = mean(P) = 0.08, ¢ = std(P) =
0.15. Bién thuc nghiém duy nhét 1a o, duoc
thir nghiém tai sdu muc do: {0.0, 0.1, 0.2,
0.4, 0.8, 1.2}. Gia tr1 a = 0.0 twong duong
Baseline (khong ap dung GAGE).

IV. Thuat toan GAGE

Thudt toin GAGE dugc thiét ké
theo kién trac bdn giai doan tudn tw, moi
giai doan thuc hién mdt budc bién doi
toan hoc rd rang trén dir li¢u dau vao 1a
ma trin Genome Score gdc , trong d6 M 1a
s6 lwong phim va T 1a s6 lugng tags.

4.1. Giai dogn 1: Chuin héa ngir
nghia bang ngwong cuc bé

Thay vi 4p dung mot ngudng toan
cuc ¢ dinh (Global Threshold) dé quyét
dinh mot tag co ‘ton tai’ trong phim hay
khong - phuong phap nay bi chi trich vi
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khong tinh dén su phan phéi khong dong
déu cua cac tag - GAGE st dung Phan vi
thr ba (Q3, tic phan vi 75%) cia riéng
tung tag lam ngudng thich nghi:

Threshold =Q3(S. ) (1)

Ky thuat nay dugc goi 1a Adaptive
Sensitivity: v6i cac tag phd bién (nhu
“Drama”), ngudng cao gitp loc bst nhiéu;
v6i cac tag hiém (nhu “Aliens”), ngudng
thép bao toan tin hiéu yéu, tranh bo sot
thong tin c6 gia tri.

4.2. Giai doagn 2: Xay duwng ma trgn
xdc sudt tién nghié¢m

Giai doan nay xay dung ma tran
P € RA(19x916) - dugc goi 1a ‘Ban do tri
thie’ - biéu dién xac sut ¢6 diéu kién cta
tag T i khi biét thé loai Gj:

P(Gr) = Zmeng I (Smi > 03:)/ Ma,| (2

Trong ,d(’) I(-) 1a ham chiq thi, Mg,
la tap hop tat ca phim thudc ﬂqlé loai G.
Ma tran P ma hoa tri thirc thé loai nhu
tién nghiém Bayes, vi du: P(Spaceship |
Sci-Fi) = 0.85 trong khi P(Spaceship |
Romance) = 0.01. Diéu ndy cho phép phat
hién cac diém Genome Score bat thuong
- khi mot phim Romance c6 diém cao
cho tag Spaceship, ddy nhiéu kha ning 1a
nhiu thong ké.

4.3. Giai doan 3: Tinh todn trong
s0 ngir cinh

Phan 16n phim trong MovieLens
thugc nhiéu thé loai dong thoi (multi-
label). Dé xac dinh mic d6 phu hop cua
tag i v6i phim m trong bdi canh da thé
loai, GAGE st dung ham MAX (logic
hop - union logic):

W  =max P(g) 3)

m,i geGenres(m)
Luva chon ham MAX duya trén
nguyén tic ‘Strongest Advocate’: mot tag
ton tai trong phim chi can c6 mot thé loai

bién ho cho su hién dién cta nd. Néu su
dung trung binh cong, cac thé loai khong
lién quan s€ lam pha loang tin hi¢u (Signal
Dilution), gdy mat mat thong tin. Vi dy, v6i
phim Action|Sci-Fi[Romance va tag Gun:
W = max(0.75, 0.40, 0.02) = 0.75, trong
khi trung binh cdng chi cho gié tri 0.39.

4.4. Giai doan 4: Cong thirc diéu
chinh phi tuyén

Diém Genome Score méi S . duoc
tinh bang cach cong thém mot lugng diéu
chinh A vao diém gbc S

S Souat 4 S, (1-S,,) tanh
(w, P
Trong do:

(4)

(a) Tham sé a (Learning Rate):
Kiém soat cuong do can thi€p. Gia tri a
= 0.4 dugc lya chon nhu mirc than trong
(conservative), chi tao ra sy thay doi
khoang 10% so voi diém gdc, nham bao
toan dac trung ri€éng cua tung phim.

(b) Cum S  (I-S ). Day la dao
ham cta ham sigmoid /' (x)= f(x)(I - f(x)).
Co ché nay dat cuc dai tai S, =0,5 (vung
khong chac chan) va tién vé 0 khi §, — 0
hodac § ,— 1 (ving da xac dinh rd). Dicu
nay bao v¢é nhiing diém s6 da co do tin cay
cao khoi su can thiép khong can thiét cua
thuat toan.

(c) Ham tanh (-): Quyét dinh hudng
diéu chinh dya trén hiéu sb (W - B)/o. Khi
W >> B (tag phu hop véi thé loai), tanh cho
gia tri dwong — ting diém (Boosting). Khi
W << B (tag khong phu hgp), tanh cho gia
tri &m — giam diém (Denoising). Him tanh
dam bao |A| bi gidi han trong khoang hop 1y.

(d) Tham s6 B va o: B 1a gia tri trung
binh ctia ma tran P, dong vai tro ‘diém can
bang’ (pivot point) phan dinh tag ‘hop 1y’
va tag ‘nhiéu’. ¢ 1a do léch chuén cua P,
dam bao ham tanh hoat dong trong vung
nhay cam va tranh bao hoa.
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Bang 1. Hé 56 bao vé bién S, (1 - S, ) theo gid tri diém goc S, ,,

S, S,(1-S,) Miic d9 cho phép thay doi
0.01 0.0099 Rat thap - diém da x4c dinh rd

0.20 0.1600 Trung binh

0.50 0.2500 Cuc dai - ving khong chic chan nhat
0.80 0.1600 Trung binh

0.99 0.0099 Rat thap - diém d4 xé4c dinh 16

V. Két qua va théio luin

Pé danh gia anh huong cia co ché
Genre-Aware Boosting trong md hinh
GAGE, ching t6i tién hanh thi nghiém
thay d6i tham sb a, 1a hé sé diéu chinh
mirc d0 ting cudng diém lién quan cua cac
tag phu hop v6i thé loai phim. Tham sb
nay kiém soat cudng do can thiép cua tri
thirc tién nghiém thé loai vao vector biéu
dién noi dung.

Trong thi nghiém, s6 lugng
lang giéng dugc c¢d dinh & k=20 va do
do twong tu dugc su dung la Cosine

Similarity, nham dam bdo tinh nhat quan
v6i cdu hinh baseline cua hé théng goi
y. Gia tri duoc thay doi tir 0.0 dén 1.2,
trong d6 0=0.0 twong ung véi md hinh
baseline khong ap dung GAGE.

Hiéu nang cua mo hinh dugc danh
gi4 thong qua chi s6 Root Mean Square
Error (RMSE) trén tap kiém thtr. Ngoai
gia tri RMSE tuyét d6i, chung téi cling bao
c4o do chénh 1éch (A) so véi baseline dé
quan sat muc do cai thién hodc suy giam
ctia ting céu hinh. Két qua thuc nghiém
dugc trinh bay trong Bang 2.

Badng 2. Két qua RMSE theo gid tri tham sé a (k=20, Cosine Similarity)

Alpha (o) RMSE (k=20) Delta so vdi Baseline Panh gia
0.0 (Baseline) 0.81672 0.00000 Moc chuén (Baseline)
0.1 0.81701 +0.00029 Suy giam nhe
0.2 0.81742 +0.00070 Suy giam
0.4 0.81839 +0.00167 Suy giam 10
0.8 0.82084 +0.00412 Suy giam manh
1.2 0.82331 +0.00659 Té nhat

Két qua trong Bang 2 cho thiy xu
huéng don diéu: RMSE ting dan theo a,
nghia 1a moi muc dd can thiép déu lam
giam chat luong goi ¥ so voi Baseline
(RMSE = 0.81672). Muc ting nhé nhét
1a +0.00029 tai @ = 0.1 va 16n nhat 1a
+0.00659 tai o= 1.2. Két qua nay cho thiy
thuat toan GAGE trong cAu hinh hién tai
chua dat dugc muc tiéu cai thién RMSE.

Nguyén nhan chinh din dén su
suy giam chat luong 13 hién tugng Genre
Homogenization: co ché ting diém
(Boosting) dya trén thé loai di lam cho
cac bd phim trong cung mot thé loai trd

nén qua gidng nhau vé mit vector genome.
Diéu nay pha v& tinh dic thi cua timg tac
phém - vi dy, ca ‘The Dark Knight’ 14n
mot bd phim Action binh thuong déu nhan
dugc muc tang diém tuong tu cho tag Gun,
mic du chung c6 phong cach nghé thuat rat
khéc nhau. H¢ qua 1a kNN khong con tim
dugc lang giéng ‘cing gu’ (taste-similar)
ma chi tim dugc lang giéng ‘cing loai’
(genre-similar) - mgt dang suy thoai tuong
tu van dé over-specialization trong CBF.
Véan dé thtr hai 1a False Positive
Injection: khi W > B, thuat toan ting diém
cho tt ca tag phu hop véi thé loai, bat ké
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diém gbc 1a bao nhiéu. Pidu nay vo tinh
cong diém cho cac tag khong ton tai trong
phim cu thé d6. Vi du dién hinh: mot bo
phim v& thuat thuan tiy (Action, khong sir
dung sung) van nhan duoc ting diém cho
tag Gun chi vi n6 thude thé loai Action. Két
qua 1a thém nhiéu méi vao dit liéu - nghich
1y khi muc tiéu ban dau 1a khir nhiéu.

D¢ do Cosine Similarity nhay cam
v6i ca huéng 1an do 16n twong dbi cua
vector. Viéc cong A > 0 (chu yéu xay ra
trong truong hop boosting) 1am thay d6i
d6 dai vector mot cach khong dong déu
giita cac phim, anh hudng tiéu cuc dén két
qua tinh khodng cach trong khong gian
KNN. Mot s6 cong trinh goi ¥ rang trong
khong gian vector genome nhiéu chiéu va
¢ nhiéu, cac do do thay thé nhu Pearson
Correlation hay Weighted Jaccard c6 thé
6n dinh hon (Breese va cong su, 1998).

VI. Két luan

Bai bao da trinh bay thuat toan
GAGE - mét nd luc c6 co sd 1y thuyét
vimg chic trong viée két hop tri thic
chuyén gia (Genre) vao qua trinh [am giau
dit liéu Genome Score. Kién tric bon giai
doan dugc thiét ké can than véi ngudng
thich nghi, tién nghiém Bayes, trong sd
MAX va diéu chinh phi tuyén. Tuy nhién,
két qua thyc nghiém cho thdy phuong
phap ting cudong hai chidu (Boosting +
Denoising) v6i d§ do Cosine gay ra phan
tac dung trén bg dir liéu MovieLens 20M,
v6i RMSE ting dan theo cuong do can
thiép a. Phén tich chi ra rang van d& cdt
16i khong nam & nén tang 1y thuyét ma &
co ché thyc thi - dic biét 1a nguy co duong
tinh gia va dong nhat hoa thé loai.
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CONTENT REPRESENTATION ENRICHMENT
VIA GENRE PRIORS: THE GAGE MODEL FOR
RECOMMENDER SYSTEMS

Duong Tan Nghia', Tran Tien Dung?

Abstract: Dense content representations for movies constitute a fundamental
component in many modern recommender systems, particularly when the objective extends
beyond preference prediction to providing interpretable explanations for recommended items.
The Tag Genome dataset from MovieLens provides a continuous relevance matrix between
movies and descriptive tags, enabling finer-grained measurement of content similarity than
traditional discrete tagging approaches. However, these relevance scores are still affected
by noise, limited observational evidence, and inconsistencies within community-generated
knowledge. This paper proposes the Genre-Aware Genome Enrichment (GAGE) model, a
mechanism that adjusts tag relevance scores using genre-based priors in order to denoise
and enrich content representations before they are used in similarity-based recommendation
models. The proposed approach consists of four stages: (1) determining adaptive thresholds
for each tag, (2) estimating prior probabilities P(tag|genre), (3) aggregating multi-genre
priors for each movie, and (4) applying a nonlinear update to relevance scores with
boundary-protection mechanisms to avoid distorting values that already exhibit high
certainty. Experiments conducted on the MovieLens 20M dataset, after preprocessing
(10,133 movies, 916 tags), evaluate the approach using the k-nearest neighbors algorithm,
cosine similarity, and root mean square error (RMSE) as the evaluation metric. The results
show that increasing the level of genre-based intervention tends to increase prediction error
compared with the baseline model. This finding suggests that bidirectional amplification
based on genre priors may homogenize content vectors and introduce false positive signals.
Based on these observations, the paper proposes a more cautious direction: prioritizing one-
directional denoising rather than simultaneously applying reward and penalty adjustments,
and evaluating recommender models under multi-objective recommendation criteria rather

than relying solely on a single accuracy metric.
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