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UNG DUNG MACHINE LEARNING TRONG DU POAN TUONG TAC NGUOI DUNG
VOI QUANG CAO TREN BQ DU LIEU SOCIAL_ NETWORK_ADS.CSV
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Truong Pai hoc Tién Giang

Tom tit: Trong boi canh mang xd hdi tré thanh kénh qudng ba phé bién, viéc hiéu va dw dodn hanh vi tuwong tdc ciia
nguoi ding déng vai tré quan trong trong toi wu héa chién dich tiép thi. Nghién cieu ndy iteng dung cdc thudt todn Machine
Learning dé phan tich va di dodn kha ndng nguwoi diing twong tac véi quang cdo dwa trén b div liéu social _network_ads.
csv. Thong qua viéc triee quan héa dir liéu, danh gid anh hwéng ciia cde yéu té nhw @6 tudi, gidi tinh, thu nhdp, nghién ciru
xdy dung mé hinh phan logi nham dw dodn hanh vi nguoi ding. Két qua cho thdy cdc mé hinh nhw Random Forest, KNN
va SVM c6 thé mang lai do chinh xdc cao trong du dodn, gép phan hé tro doanh nghiép ndng cao hiéu qua qudng cdo va
16i wu chi phi.

Tir khoa: Ramdom Forest, KNN, SVM, hanh vi nguoi dung, mang xd hgi.

APPLICATION OF MACHINE LEARNING IN PREDICTING USER INTERACTION
WITH ADVERTISEMENTS ON THE SOCIAL_NETWORK_ADS.CSV DATASET
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Abstract: In the context of social networks becoming a popular advertising channel, understanding and predicting
user interaction behavior plays a crucial role in optimizing marketing campaigns. This study applies Machine Learning
algorithms to analyze and predict users’ likelihood of interacting with advertisements based on the social _network _ads.
csv dataset. By visualizing data and evaluating the impact of factors such as age, gender, and income, the research builds
classification models to predict user behavior. The results show that models such as Random Forest, KNN, and SVM can

achieve high accuracy in prediction, supporting businesses in improving advertising effectiveness and optimizing costs.
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I. PAT VAN PE

Su phat trién manh mé ctia mang xa hoi trong thoi
dai s6 dd 1am thay dbi cach nguoi ding tiép can va
phan hdi véi cac ndi dung quang cao Tuy nhién, hanh
vi ngudi ding trén cac nén tang sb lai ngay cang phic
tap va khé doan dinh, dat ra thach thuc lon cho cac
nha tiép thi trong viéc xay dung chién luoc phu hop.

Vé&i su hd tro ciia cac thudt toan Machine
Learning, viéc phan tich va du doan hanh vi nguoi
dung khong chi tré nén kha thi ma con mang lai
hiéu qua cao trong thyc tién. Dir liéu hanh vi, néu
duoc xur Iy dung cach, s& gitp doanh nghiép hiéu
r0 khach hang muc ti€u, ca nhan héa ndi dung
quang c4o va toi uu héa hiéu suat chién dich.

Nghién ctu nay lya chon bd dir liéu social
network ads.csv— mot tap dir licu mo phong hanh
vi nguoi dung trén nén tang mang xa hoi — dé thuc
hién phan tich va xay dung mo hinh du doan kha
nang tuong tac voi quang cao. Cac thuat toan hoc
may nhu Random Forest, KNN, va SVM duoc ap
dung va so sanh nham x4c dinh mé hinh c6 do
chinh x4c cao nhit. Két qua nghién ctru khong chi
dong goép vao linh vuc marketing s6 ma con minh
chirng hi€u qua cua Machine Learning trong vi¢c
hd trg ra quyét dinh dwa trén dit liéu.
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II. NOI DUNG NGHIEN CUU

2.1. Co s& ly thuyét

2.1.1 Khdi quat cac mé hinh

a. K-Nearest Neighbors (KNN)

Co ché: Duya trén khoang cach (thuong la
Euclidean) dé tim k diém gan nhét va phéan loai
theo nhin chiém da sb.

Ut diém: D& hiéu, khong can huén luyén phic tap.

Nhugc diém: Cham véi dir liéu 16n, kém hiéu
qua voi dir licu nhiéu hodc nhiéu chiéu.

Ung dung: Phti hop khi dir liéu vira phai va dic
trung ro.

b. Support Vector Machine (SVM)

Co ché: Tim siéu phang phan tach t6i wu giita
hai 16p, dung kernel dé xtr 1y dit liéu phi tuyén.

Uu diém: Phan loai tot, ddc biét véi ranh gidi ro.

Nhuoc diém: Can chon kernel phu hop, tdn tai
nguyén vaéi dir liu 16n.

Ung dung: Phan loai hanh vi c6 ranh gidi & rang.

c. Random Forest

Co ché: Tao nhiéu cay quyét dinh tir dir ligu va
dic trung ngu nhién, két hop du doan bang bo
phiéu hoic trung binh.

Uu diém: Chdng overfitting, xir 1y dif lidu phtrc
tap, danh gia dugc dac trung quan trong.
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Nhuoc diém: Kho truc quan, du doan cham
hon cay don.

Ung dung: Du doan hanh vi véi dit liéu 16n va
phuc tap.

2.1.2 Gioi thiéu bg dir liéu

B§ dir liéu social network ads.csv (website
https://www.kaggle.com) 1a tap dir licu mo phong
hanh vi nguoi dung trén mang xa hoi lién quan
dén quang cao tryc tuyén. Bo dur liéu gém cac
thong tin co ban vé khach hang nhur:

- Tudi (Age): d6 tudi cuia ngudi dung.

- Gidi tinh (Gender): nam hodc ni.

- Thu nh@p udc tinh (EstimatedSalary): thu
nhap hang ndm cua nguoi dung.

- Trang thai mua hang hay khong (Purchased):
nhin phan loai, thé hién nguoi ding c6 tuong tac
mua san pham sau khi xem quang céo hay khong.

Bo dir liéu nay duogc sir dung phd bién trong
cac bai toan phan tich hanh vi nguoi dung va du
doan tuong tac voi quang cdo trén mang xa hoi.
N ¢6 céu trac 13 rang, kich thudc vira phai, thuan
tién cho viéc thuc hién cac ky thudt truc quan
hoéa, phan tich va 4p dung cac thudt todn Machine
Learning dé xay dung m6 hinh dy doan hanh vi.

2.2 Céc nghién ctru lién quan

Nghién ciru nay dé xuat thuat toan ODW-ELM
dé du doan hanh vi nguoi ding trong mang xa hoi
truc tuyén. Thuat toan cai thién do chinh xac du
doan bang cach st dung trong s6 cuc tri trong qué
trinh huin luyén, gitip nhan dién cac mau hanh vi
quan trong hon. ACM Digital Library (Xiong Luo
va cac cong su, 2018); Nghién ctru nay kham pha
viéc két hop dir liéu van ban va hinh anh dé du
doan muc d§ tuong tac cua nguoi dung trén mang
xa hdi. Nghién clru s dung cac mo hinh hoc may
nhu mang no-ron van ban (NN), mang no-ron tich
chap (CNN), Word2 Vec va cy quyét dinh dé phan
tich hon 350.000 bai ding trén Facebook. Két qua
cho thiy viéc két hop dit liéu van ban va hinh
anh mang lai hi€u qud dy doan cao nhat (Chad
Crowe, 2024); Nghién ctru nay sir dung mang no-
ron truyén thang (Feedforward Neural Network -
FNN) & du doan hanh vi nguoi ding trong mang
xa hoi, dya trén cac dac trung nhu nhan khéu hoc,
tuong tac lich sur va thudc tinh ndi dung. M6 hinh
FNN dat @6 chinh xac 87,5%, vuot troi so voi cac
thuat toan khac trong viéc phan loai hanh dong
cua nguoi dung nhu thich hodc chia sé ndi dung
(S.Pandikumar va cdc cong su, 2024); Bai bédo
nham du doan kha niang xuat hién thong tin gia
va hanh vi ngudi ding trén cac mang xa hoi phd
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bién nhu Facebook, Twitter va LinkedIn. Nghién
ctru tap trung thu thap dir liéu cd nhan tr nguoi
dung dé xdy dyung hd so, tir 46 xac dinh tinh cach
va thong tin gbc, gitp chinh phu phat hién ngudi
phat tan tin gia. Ung dung cac k¥ thuit may hoc
hién dai nham kiém tra tinh doc d4o cua tirng ca
nhén trong tuong tac xa hdi. Vi su gia tdng su
dung mang xa hoi, cdc cong ty ngay cang can du
bdo hanh vi nguoi dung nhu lugt thich, chia sé,
binh luén dé cai thién trai nghiém. Nghién cuu
nay kham pha vai trd cia may hoc trong viéc
du doan hanh vi nguoi ding trén nén tang mang
x3 hoi.Nghién ciru nay dé xut mé hinh dy doan
hoat dong nguoi dung trén mang xa hoéi, dya
trén cac thuat todn hoc may nhu Random Forest,
SVM va mang no-ron. Mo hinh st dung thong
tin vé hd so ngudi dung, mbi quan hé trong
mang xa héi va hanh vi trude do dé du doan céc
hanh dong tuong lai cua nguodi dung (Tamanna
Verma va cac cong su, 2023); Nghién clru nay
phan tich tdc dong cia marketing trén mang xa
héi va ing dung hoc may trong quang céo ky
thuét sb, dic biét 1a trén Instagram. Nghién ctu
sir dung cac thuat toan hoi quy tuyén tinh va
Random Forest dé dy doan pham vi tiép cén cua
céc bai dang trén Instagram Reels, nham cung
cdp md hinh du doan manh mé& cho cac quyét
dinh chién luoc ciia doanh nghiép (R.Santhiya
va Dr.K. Kannan, 2024).

2.3 Phan tich két qua danh gia

2.3.1 Phdn tich trang thai bo dir lieu Social
Network Ads.csv (mua hang hay khong mua hang)

Dit liéu tong hop s6 lugng nguoi dung mua va
khong mua theo ting do tudi da dugc phan tich
day du. Tat ca cac gia tri trong dit liéu déu day du,
khong c6 gia tri bi thiéu. Bay gio, hdy phan tich
s6 lwong mua va khong mua theo timg do tudi va
gi6i tinh. Cu thé nhu sau:

+ Phan tich s luong mua hay khéng mua theo
timg d6 tudi: Qua khdo sat cho thiy nhom tubi
c6 ty 16 mua hang cao nhat 1a 53 tudi (100%) va
nhém tudi c6 ty 1¢ khong mua hang tir 18 tudi dén
26 tudi (100%).

+ Phan tich s lugng mua hay khéng mua theo
gidi tinh: Qua khao sat nir gidi c6 ty 1¢ mua hang la
37.75% va khong mua 1a 62.25%, nam gidi co ty
1€ mua hang 14 33.67% va khong mua 1a 66.33%.
Nhu vay, phu nit c6 xu huéng mua hang cao hon
so vOi nam giodi, tuy nhién su chénh 1éch rat it.

2.3.2 Pdnh gid két qua dw dodn dya trén cdc
mo hinh hoc may



Ap dung mot s6 mé hinh hoc méay dé danh gia
va du doan kha ndng mua hang dua trén bo dir
liéu. Quy trinh bao gdm cac budc co ban sau:

1. Tién xur 1y dir licu.

2. Chia tap dir li¢u thanh tap huén luyén, tap
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kiém tra (chuan hoéa di liéu).

3. X4y dyng va huin luyén mé hinh.

4. Panh gia hiéu suat mo hinh.

Két qua danh gia dy doan cac mé hinh hoc may
nhu sau:

Bang 1. Két qua danh gia dy doan cac md hinh hoc may trén b dir liéu Social Network Ads.csv

STT Mo hinh hgc may

Két qua dy doan
chinh xac (Accuracy)

Ma tran sai s6 (Confu-
sion Matrix) trong 100
mau thir

1 KNN (K-Nearest Neighbors)

(64 4]
3 29
Du doan ding: 64+29=93

Sai sot: 4+3=7

93%

2 SVM (Support Vector Machine)

57 1]
| 6 36

93%
Du doéan ding: 57+36=93
Sai sot: 1+6=7

3 Random Forest

63 56:!
0 4 28
% Du doan ding: 63+28=91

Sai sot: 5+4=9

Céc md hinh hun luyén chia b dir li¢u theo
ty 1€ 25% cho tap test va 75% chon tap train. Két
qué chuan doan chinh xac cia cac md hinh 14 trén

KNN (Training set)

3

ry

Estimated Sala
Estimated Salary

Age

(a) KNN

Hiéu sut du doan lan luot cua cac mo hinh
déu déu dat & murc c6 d6 chinh xac cao: md hinh
KNN va SVM c¢6 do chinh xac cao nhat 93%,
trong khi Random Forest dat 91%. Tuy nhién,
KNN va SVM c¢6 sy phan b6 18i khac nhau trong
ma tran sai s6: KNN ¢6 s6 16i du doan duong tinh
gia (False Positives) 1a 4, thip hon so voi SVM
(6). Nguoc lai, SVM c6 sb 151 4m tinh gia (False
Negatives) thip hon (1 so véi 3 ciia KNN).

So sanh ma tran sai s6:

+ KNN: Uu tién hon khi giam thiéu 13i dwong
tinh gia.

+ SVM: Thich hop hon khi can giam thiéu 15i
am tinh gia.

+ Random Forest: C6 d6 chinh xac thip nhét

SVM (Training set)

(b) SVM

Hinh 3. Két qua training ciia cac mé hinh hoc may

90% v6i cac két qua minh hoat cho cac mé hinh
hoc may trén tap train nhu sau:

Random Forest [Training set}

Y

Estimated Sala

@) Random Forest

va ciing khong vuot trdi trong viée toi vu hoa cac
loai 16i.

Vi vy, mé hinh hoc may KNN va SVM déu la
lua chon tdt cho bo dit liéu nay, tuy thudc vao vi¢c
wu tién loai 16i ndo quan trong hon (dwong tinh
gia hay am tinh gid). Random Forest mdc du co
d6 chinh xac thép hon, nhung van 1a mot mo hinh
manh m& néu can do 6n dinh hoac dé giai thich.

1. KET LUAN

Quang cdo trén mang xa hoi ngay cang dong
vai trd quan trong trong chién lugc marketing cta
cac doanh nghiép nham muc dich 14 khach hang
duara quyet dinh mua hang hay khong mua hang.
Viéc hiéu rd hanh vi ngudi dung gitp t6i uu hoa
quang céo, ting hiéu qua chién dich va tiét kiém
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chi phi. B dir li¢u Social Network Ads.csv la
mot ngudn tai nguyén quan trong dé phan tich
hanh vi ciia nguoi dung dya trén cac yéu t6 ca
nhan va xa hoi.

Ung dung thudt todn hoc méay: KNN, SVM va
Random Forest dé du doan hanh vi mua hang cua
ngudi dung bang cach chia bo dit liéu thanh tap
huén luyén (train) va kiém tra (test) dé danh gia
hiéu suit md hinh v&i d6 chinh xéac trén 90% cua
ca 03 mo hinh. Trong d6 tlly vao tinh chat yéu cau
lua chon mé hinh huin luyén phu hop véi céac dac
tinh trng mo hinh.

Huéng phat trién cua nghién ciru trong tuong

lai 12 m¢ rdng quy mo va tinh da dang cua bd
dir liéu, bo sung thém nhiéu dic trung phan anh
hanh vi ngudi ding nhu thoi gian truy cap, tan
Sudt tuong téac, loai thiét bi st dung... Bén canh
do, viéc tng dung cdc mo hinh hoc sau (Deep
Learning) nhu MLP, RNN hodc céac kién trac hién
dai hon nhu Transformer c6 thé giup cai thién do
chinh xac dy dodn. Ngoai ra, can thue hién tdi wu
hoa siéu tham sd, danh gia mo hinh véi dir liéu
thuc té, tir d6 xay dung hé thong hd tro ra quyét
dinh quang céo hiéu qua hon, giup doanh nghiép
ca nhan héa chién dich va tiét kiém chi phi quang
ba trén mang xa hoi.
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