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Currently, the number of students dropping out of some universities is
increasing due to many factors affecting students. Predicting the possibility
of students dropping out will help to provide the supports for students in
time. In this paper, the most new effective machine learning models were
applied on the benchmark dataset to predict students dropping out. The
benchmark dataset has 36 features about the learning results in the first two
years and social factors. Important features were analyzed to improve the
classification performance of machine learning models. The dataset was
preprocessed to meet the input of each machine learning model. Neural
network, Random Forest, Support VVector Machine were applied in this study.
Parameters of each machine learning model were adjusted to get the highest
classification accuracy. Experimental results show that Random Forest is the
best machine learning model for the problem. Its accuracy reaches 91.33%.

UNG DUNG CAC MO HINH HQC MAY VAO DU POAN TINH TRANG
BO HQC CUA SINH VIEN

Noéng Thi Hoa
Truong Pai hoc Thuy Loi

THONG TIN BAI BAO

TOM TAT

Ngay nay, s sinh vién nghi hoc & cac truong dai hoc ngay cang tang do

Ngay nhan bai:  04/3/2025 Ngdy nay, so sinh vién nghi h g g
. N nhiéu yeu to bai nhiéu yéu to anh hudng dén sinh vién. Tur két qua du
Ngay hoan thign:  11/6/2025 4,41 sinh vién bo hoc, céc trudng hoc dua ra cac giai phap hd tro dé cac
Ngay ding:  25/6/2025 sinh vién d6 kip thoi. Trong bai bao ndy, cic md hinh hoc mdy méi va
hiéu qua nhat dugc ap dung trén tap dir liéu chuan dé du doan cac sinh
TU KHOA vién bo hoc. Tap dir liéu chuan quoc té ¢o 36 dac trung vé két qua hoc

Neural network
Random Forest

Support Vector Machine
Hoc may

Du doan

tap hai nam hoc dau tién va céc yéu t6 vé& xa hoi. Cac dac trung quan
trong da duoc phén tich dé cai thién hiéu qua phan 16p cia cac mo hinh
hoc may. Tap dir liéu dugc tién xu 1y dé phu hop vai cac dit liéu vao
cua trng mo6 hinh hoc may. Neural network, Random Forest, Support
Vector Machine 1a cac m6 hinh hoc may dugc (tng dung trong nghién
clru nay. Tung md hinh hoc may duoc diéu chinh bo tham sb dé thu
duoc két qua phan 16p c6 d6 chinh xac cao nhat. Két qua thuc nghiém
cho thdy Random Forest 1a mé hinh hoc may phu hop nhét cho bai toan
vGi d6 chinh xac 1a 91,33%.
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1. Gioi thigu

Hién nay, sé luong sinh vién & cac truong dai hoc bé hoc ngay cang ting. Dé cai thién tinh
trang nay, viéc dy doan sinh vién bo hoc giip nha truong dua ra cac giai phap hd tro phu hop dén
cac sinh vién d6. Sinh vién bo hoc do nhiéu yéu té khac nhau nhu két qua hoc tap thap, lo Iang
cho chi phi hoc tap va an ¢, chuyén nganh dang theo hoc, va tac dong cua cac yeu t6 kinh té xa
hoi cua quéc gia. Vi vay, mot ng dung thong minh tich hop tri thuc Vvé cic yéu té anh huong dén
két qua hoc tap cua sinh vién 1a hét sirc can thiét va hiru ich cho cac truong dai hoc.

Hién nay, mot s6 nghién ctru da duoc thyc hién trén cdc sinh vién ¢ M, Phan Lan, Tay Ban
Nha. Matti Vaarma [1] dung cay quyet dinh (CatBoost), mang no-ron va hoéi quy dé du doan cac
sinh vién bo hoc trén tap dit liéu vé sinh vién & Phan Lan va cac thir nghiém cho thay d6 chinh
xéac dat 81%. Twong tw, Achmad Ridwana [2] dung cdy quyét dinh (XGBoost) trén tap dit liéu
chuan cua UCI Machine Learning Repository (UCI) [5] va d6 chinh x4c dat 88%. Alice Villar [3]
dung cay quyét dinh (LightGBM, CatBoost) thir nghiém trén tap dir liéu chuan ciia UCI va co do
chinh xac 13 87%. Divvyam Arora [4] dung k¥ thuat Stacking Classifier trén tap dit liéu chuan
cua UCI va dat d6 chinh xac 89%. Tuti Purwoningsih [6] dung Random Forest trén tap dir liéu
cua Pai hoc Terbuka, Indonesia. Trong nude, cac nghién ctru con rat it va tap trung vao du doan
diém hoc tap cua sinh vién. Huynh Lé Uyén Minh [7] ding ciy quyét dinh dé du doan kha ning
t6t nghiép cua sinh vién nim 4 véi tap dit liu cua Dai hoc Pong Thap. Luu Hoai Sang [8] ding
Mang no-ron da téng v6i ki thuat hoc sau dé du doan diém mot mon hoc cua sinh vién dwa vao
diém thi dau vao, diém tich luy hoc tap, nganh, khoa hoc. Huynh Ly Thanh Nhan [9] dung giai
thuat Biased Matrix Factorization dé dy doan diém cac mon chua hoc dira vao diém cua cac mon
hoc trude. Cac nghién clru trén chua c¢6 du doan tinh trang bo hoc cua sinh vién ¢ Viét Nam.
Trong bai bao nay, ba k¥ thuat hoc may tot nhat cho bai toan phan loai (Neural network, Random
Forest, Support Vector Machine) dugc ding dé du doan tinh trang bé hoc cia sinh vién. Tap dir
liéu dung cho thyc nghiém la tap dir liéu chuan cua UCI. Tap dit liéu duoc tién xir 1y dé tranh su
mét can déi cua sé lugng mau giira cac 16p va chuin héa dit liéu dé tré thanh céc dit liéu vao phu
hop cho tirng ky thuat hoc may. Hon nira, tinh quan trong cua tirng dac trung cua tap dir li¢u ciing
dugc xem xét dé cai thien két qua phan 16p. Két qua thuc nghiém cho thay Random Forest 1a k¥
thuat tét nhat cho viéc du doan sinh vién bé hoc.

Bai bao gém cac phan: gioi thidu van d&, cach giai quyét, két qua thuc nghiém va két luan.
Phan 2 mo ta tap dit liéu chuan va cac ky thuat hoc may ap dung trong nghién ciru nay. Trong
phan 3, cac két qua thuc nghiém duogc so sanh, giai thich. Cac két luan dugc néu ra trong phan 4.

2. Phwong phap nghién ciru
2.1. Tap di# liéu chudn

Tap di liéu chuan cua UCI [5] duoc tao ra tir mot co s& gido duc dai hoc lién quan dén sinh
vién theo hoc cac chuyén nganh khac nhau & T4y Ban Nha. Pay 1a bd dit liéu chuan cua qudc té
nén tap dir lidu s& thé hién ding, du cac truong hop dang c6 ciia sinh vién va cac thong tin trong
cac mau dit lidu c6 tinh chinh xac. Hon nita viéc dung tap dir liéu chuan s& danh gia tot nhat higu
qua cua tung ky thuat hoc may.

Tap dir liéu c6 4424 mau dir liéu, moi mau c¢6 dir lidu 36 dic trung. Danh sach dic trung gdom
trang thai hon nhan, ché do nhap hoc (méi tét nghiép, da tot nghiép, da di lam,...), thir tu chon
trudng, chuyén nganh, thoi gian hoc (ngay/dém), bé“mg Cép da c6, diém hoc tap cua bang cap da co,
qudc gia, bang cap cua me, bang cip cua cha, diém dau vao, noi & c¢6 cing véi noi c6 truong dai
hoc, yéu cau dac biét vé giao duc, no tién ngan hang (co/khong) truong co6 thay d6i hoc phi, gii
tinh, hoc béng (c6/khdng), tudi nhap hoc, sinh vién nudc ngoai (c6/khong), sb tin chi da diang ky &
ky 1, b tin chi dd hoc & ky 1, s tin chi da thi & ky 1, s tin chi da dat & ky 1, diém hoc tap ky 1, s6
tin chi da ding ky ¢ ky 2, s6 tin chi da hoc & ky 2, s6 tin chi da thi & ky 2, s6 tin chi da dat & ky 2,
s tin chi chura thi ¢ ky 2, diém hoc tap ky 2, ty Ié that nghiép, ty 1¢ lam phat. Tap dir liéu khong co
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cac mau di liéu bat thuong va cac dic trung khong bi thiéu dit liéu nhung c6 sy mét cin bang vé s6
mau dit lieu gifta hai phan loai. Tap dit ligu duoc gan hai nhan 16p gom Dropout (b6 hoc) va
Graduate (tot nghiép). Hinh 1 thé hi¢én mot so mau dit liéu dau tién trong tap di ligu.

2 1 1 1 1 9 1 0 0 1 1 0 o o 0o o o o 0o o o0
3 1015 19254 1 1 160 1 1. 3 3 3143 1 0 0 ©0 1 ©0 19 0 0 6& 6 6 14 0 0O 6 6 6137 0 139 -03 079 Graduate
4 1 1 5 9070 1 1 122 1 37 37 9 9 125 1 0 0 0 1 o0 19 4] 0 6 ] 4] 0 a ] 6 0 1] 0 0 108 14 174 Dropouts
5 1 17 29773 1 1 122 1 38 3 5 3 120 1 ©0 © 1 O ©0O 22 ©0 0O 6 B 6134 0O 0O 6 10 5124 0 94 -D8 -312 Graduate
& 2 3 1 8014 o 1 100 1 37 38 9 9 12 o 0 0 1 0 0 45 ] 0 6 9 5 123 o o 6 (] 6 13 0 139 -03 079 Graduate
7 2 39 19991 o0 19 133 1 37 37 9 7 115 O O 1 1 1 0 S50 0O @ 5 10 5119 0 ©0 5 17 5 115 5 162 03 -D.92 Graduate
8 1 1 1 9500 1 1 142 1 19 38 7 10 128 1 0 0 1 0 1 18 0 0 7 9 7 133 a o 8 8 8 143 0 155 28 -4.06 Graduate
9 1 18 495 1 1 119 1 3 3y § 9 13 1 ©0 6 ©0 1 O 22 ©0 6 S5 5 ©0O 6 06 0 S5 5 0 0 0155 28 -4.06 Dropouts
10 1 3 9238 1 1 137 &2 1 1 9 9 129 o 0 o 1 o 1 n 1 o 6 8 6 139 o 0 6 7 6 141 0 162 03 -092 Graduate
1 1 1 1928 1 1138 1 1 19 4 7 123 1 ©0 1 ©0 O O 18 O 0 6 9 5114 0 0O & 14 2135 0 B9 14 351 Dropouts
12 11 197 1 1 13 1 38 19 5 7 131 1 ©0 6 1 ©0 ©0 18 ©0 0 6 6 6123 0O 0 6 7 5142 0 139 -03 079 Graduate
3 1 1 1 9500 1 1 136 1 19 38 9 9 119 1 0 0 1 0 1 18 0 0 8 8 7 132 0 0 8 8 7 132 0 127 37 -1.7 Graduate
4 1 1 2983 1 1 133 1 19 37 4 9 130 1 0 © 1 0 0 18 0 © 6 6 0O 0O 0 ©0 6 0O 0 0 0127 37 -17 Dropouts
5 1 53 19254 1 42 110 1 1 1 4 7 112 1 0 0 1 0 1 2 0 0 6 7 6 10.6 a 0 6 8 5 11 0 89 14 351 Graduate
6 1 1 198 1 1 149 1 3® 37 5 513 1 ©0 6 1 0 1 18 ©0 0 S5 7 4133 0 0 5 5 5 12 0 108 14 174 Graduate
17 1 1 19773 1 1 127 1 19 37 9 3 1 1 0 0 1 0 0 20 0 o 6 6 5 132 o 0 6 7 0 0 0 155 28 -4.06 Dropouts
8 1 18 1928 1 1137 1 19 38 5 & 1% 1 ©0 0 1 0 ©0 18 ©0 0 6 10 1 12 0 0 6 14 2 11 0 108 14 174 Enrolled
19 1 17 2950 1 1135 1 19 1 5 4 1 1 © 0 1 0 ©0 18 © 0 7 88 7133 0 0O B8 8 B 145 0 155 2B -4.06 Graduate
0 1 1 1 9130 1 1 137 1 3 19 3 5 136 1 0 0 1 0 o 20 4] 0 5 8 4 125 1 ] 5 8 4 123 2 108 14 174 Graduate
21 11 1983 1 1 140 1 19 19 7 7 125 1 0 6 1 © ©0 18 ©0 0 7 7 6117 O 0 7 8 6135 0 162 03 -0.92 Enrolled
22 1 1 31 1 1 12 1 1 1 9 8 120 o ] 0 1 0 1 ] 0 o 0 ] 0 o 0 ] 0 ] 0 0 111 06 202 Graduate
1 18 4955 1 1127 1 1 38 4 7 12 1 ©0 0 1 O ©0 220 ©0 0 7 14 714 0O 0O B 9 B 114 0 127 37 -17 Enrolled
1 1 4 9500 1 1 142 1 19 19 1 1 126 1 0 0 1 0 0 18 0 0 8 12 7 129 a o 8 12 7 129 0 127 37 -1.7 Graduate
11 4970 1 1 125 1 1 38 4 7 1 0 0 1 0 1 19 0 O 6 & 6134 0 0 6 7 6 123 0 111 06 2.02 Graduate
1 1 1 9500 1 1 126 1 19 19 3 7 Jld o 0 o 1 o 0 19 ] 0 7 8 6 133 o o 8 9 7 141 0 111 06 202 Graduate

Hinh 1. Mgt s6 mau diz liéu tir tdp di liéu chudn cua UCI
Néu bo dir lidu nay ap dung cho sinh vién Viét Nam thi can danh trong sé thém cho cac dic
trung do quan diém coi trong viéc hoc tap, tinh than vuot qua kho khén cua ngu'orl Viét Nam khac
S0 Voi cac nude chau Au. Hon nira, ¢an bd sung thém cac mau dit liéu cua sinh vién Viét Nam dé
cai thién két qua du doan.

2.2. Ung dung hoc mdy dé gidi quyét bai todn

Bai toan du doan tinh trang bé hoc cua sinh vién 14 bai toan phan loai. Dé giai bai toan phan
loai, chung ta c6 thé sir dung cac ky thuat Neural Network, Random Forest, Suport Vector
Machine (SVM), Bayes Clacsifier, Logitic Regresion, Decision Tree, K-nearest neighbors cia
hoc may. Ba ky thuat hoc may t6t nht dugc chon gom Neural network, Random Forest, SVM.
Neural network, SVM c¢6 thé duoc huan luyén cho dén khi 13i rat nho (Iol nhé hon mdt ngudng
cho truge) va Random Forest 1a phién ban cai tién cua Decision Tree dé giai quyét tt cac truong
hop thiéu thong tin dé phan loai.

Céc budc xur Iy cua hé thong gom: tién xur 1y dit liéu, trich chon cac dic trung quan trong va
gan trong s6 cho cac dic trung, huan luyén cac mé hinh/thuat toan hoc may va dung két qua huin
luyén dé phén loai cho cac mau di liéu mai.

Tién xu Iy gdm céc budc sau: chuyén cac nhan 16p tir vin ban sang s6 (Dropout (bo hoc) =>
0, Graduate (t6t nghiép), Enrolled (da nhap hoc) =>1); chuan hoéa gia tri cia mot So thudc tinh dé
trg thanh tap di liéu chuan cung cap cho mé hinh/thuat toan hoc mdy; giam su mat can bang di
lieu gitra cac 16p trong tap dir liéu (Dropout c6 1421 mau, Graduate va Enrolled c6 3003 mau)
bang cach nhén 2 s6 mau c6 nhan 1a Dropout trong tap dit liéu dé thu duoc (Dropout c6 2840
mau, Graduate va Enrolled c6 3003 mau).

Trich chon cac dac trung quan trong duoc lam nhu sau: do sy anh huong cua mbi dic trung dén
két qua phan loai; loai bo cac dac trung it quan trong; gan trong s6 cho cac dic trung quan trong.

Huén luyén cac md hinh/thuat todn hoc mdy gom céac budc sau: chia ngau nhién tap dir liu
theo ty 1& 80% sb mau cho huan luyén va 20% s6 mau cho kiém tra; diéu chinh cac tham sé cua
mAi mé hinh dé thu dugc két qua phan 16p tot nhét; huan luyén mo hinh/thuat toan hoc may voi
tap mau huan luyén tng véi ting bo tham sé. Két qua huan luyén s& khac nhau dbi véi mdi mo
hinh/thudt toan hoc may. Vi SVM, tap cac hé sé gan véi mdi dic trung duge dua ra. Voi
Random Forest, cdy phan loai dugc hinh thanh. V&i Neural Network, cac trong sb thé hién lién
két giita cac no-ron dugc trinh bay.

Phén loai cho cac mau dir liéu méi duoc ding cho hai trudng hop. Péu tién, dung cac mau di
liéu trong tap kiém tra ¢¢ mé hinh/thuét toan hoc may phan loai. Két qua thu dwgc dung dé danh
gia hiéu qua ctia mo6 hinh/thuét toan hoc may. Vi vay, truong hop nay gitp chon dugc mot mo
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hinh/thuat toan hoc may tdt nhat cho bai toan. Truong hop tht hai 13 di doan nhén 16p cho cac
mau dir liéu méi ma c6 thé chwa cé trong tap kiém tra bing mé hinh/thuat toan hoc may tét nhat
da chon dugc tir tap dir liéu.

Dé cac md hinh/thuat toan hoc may hoat dong, cac tham sb can dugc thiét 1ap cho ca budc
huan luyén va kiém tra. Cac gia tri phu hop cta cac tham sé nay duoc lra chon dé dua vao cac
tha nghiém.

3. Két qua thuc nghiém

Céc thyc nghiém dugc viét bang ngon ngir Python. Vi Neural Network, mot mang no-ron
nhiéu tang c6 lan truyén nguoc va mot mang no-ron voi deep learning dugc dung. Tham s6 cho
céc mang 13 s6 no-ron & moi tang So luong tang trong mang, tc d6 hoc, dang ham chuyen Vi
Random Forest, ding tham s 1a s6 cay trong ring. Vi SVM, thiét 1ap ham nhéan va hé sé C dé
thir nghlem Két qua thuc nghiém cho tirmg mé hinh/thuat toan hoc mdy dugc lam véi cac bd
tham so khéac nhau. Ty 1€ chia dir liéu 1a 80:20 trén tap dit liéu da can bang. S6 mau huan luyén la
4676 va so mau Kiém tra la 1169.

3.1. Két qud phan logi ciia tieng mé hinh hoc mdy
3.1.1. Két qua ciia Neural Network

Két qua thir nghiém voi Neural Network duoc thé hién trong Bang 1. S6 no-ron ¢ tang vao la
36 ung voi 36 dac trung. SO po-ron 0 tang ra la 2 ung voi hai nhan lc'rg Dropout va 16p Graduate.
Mang nhiéu tang c6 lan truyén ngugc va mang hoc séu deu c6 2 16p an, moi 16p ¢6 100 no-ron,

dung ham chuyén 12 ham relu va c6 so 1an 13p 12 200. Céc trong s6 cua mang duoc khoi tao 1a cac
sb ngau nhién v4i tham s 1a 42.

Bang 1. Két qua thir nghiém véi mang no-ron

Loai mang Nhiéu ting c6 lan truyén ngwoc  Dung hoc siu v1 Dung hoc siu v2
Tham sé trona kidm tra solver = 'adam’, solver = 'adam’, solver = 'adam’,
9 alpha = 0,0001 alpha = 0,001 alpha = 0,00000001
Do chinh xac 0,7793 0,7767 0,8178
R . [519 53] [348 224] [429 143]
Ma tran confusion [205 392] [ 37 560] [ 70 527]

Bang 1 cho thiy mang hoc siu version 2 v&i tham sb alpha = 0,00000001 cho két qua phan 16p
t6t nhat dat 0,8178. Theo ma tran confusion, mang nhiéu tang co lan truyén nguoc phan 16p tot véi
mau thudc 1ép Dropout va phan 16p kém véi 16p con lai. Mang véi hoc sau version 1 nhan dang tot
I6p Graduate. Mang v6i hoc sau version 1 nhén dang cac mau & 16p Graduate t6t hon mang nhiéu
tang c6 lan truyen nguoc nhung nhan dang cac miu & Iép Dropout kém hon mang nhiéu tang co lan
truyén nguoc. Tong sb mau bi nhan dang sai ciia mang hoc sau version 2 14 it nhat.

3.1.2. Két qua ciia Random Forest

V6i Random Forest, sb luong cay con trong rung duge thay dbi gdm 100 ciy va 200 cay.
Cach lay mau dé xay dung cay thay doi (chon hai gia tri gom 42 va 0). Thuat toan c6 chon dac
trung quan trong cho viéc phén 16p. Vi vy, d6 chinh xdc cua Random Forest cao hon so vdi
mang no-ron. Két qua phan 16p cia Random Forest véi ba version duoc thé hién trong Bang 2.

Bing 2. Két qua thir nghiém véi Random Forest

Cac version Random Forest v1 Random Forest v2 Random Forest v3
Tham sé trona kiém tra n_estimators = 100, n_estimators = 200, n_estimators = 200,
g random_state =0 random_state = 42 random_state = 0
P9 chinh xdc 0,9133 0,9133 0,9133
A . [773 60] [773 60] [773 60]
Ma tran confusion [ 92 829] [ 92 829] [ 92 829]
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Do Random Forest di t6i uu héa viéc chon dic trung tot nhit va bau chon theo sb déng cho
c4c mau chua du thong tin phan 16p nén céc version déu cho d6 chinh xac 14 0,9133. Dit liéu cua
ma tran confusion cho thiy I6p Dropout nhan dién diing 773 mau/833 mau va 16p Graduate nhan
dién dung 829 mau/921 mau.

3.1.3. Két qua ciia SVM

Ddi v6i SVM, thuc hién chon hai ché do gdbm SVM tuyén tinh va SVM ¢6 dung ham nhén.
Cac mau trong tap dir liéu duoc chuan hoa dé phu hop Véi cac dir liéu vao cua SVM. Két qua
phan 16p ciia SVM tuyén tinh véi ba version dugc thé hién trong Bang 3. Bang 4 trinh bay két
qua phan 16p cia SVM véi hai nhan poly va signmoid.

Véi SVM tuyén tinh, Bang 3 cho thay version 3 c6 tham s C = 100 cho d6 chinh x4c cao
nhét 1a 0,874 véi kha ning phan 16p tot va can dbi cho ca hai 16p. Theo ma tran confusion, 16p
Dropout nhan dién ding 753/853 mau va 16p Graduate nhan dién dung 780/900 mau.

Bang 3. Két qua thir nghiém véi SVM tuyén tinh

Cic version SVM tuyén tinh v1 SVM tuyén tinh v2 SVM tuyén tinh v3
Tham sb trong kiém tra C=10,0 c=10 C=100,0
Do chinh xic 0,8706 0,8592 0,8740
Ma trin confusion [728 126] [699 155] [753 101]

- [101 799] [ 92 808] [120 780]

Bang 4. Két qua thir nghiém véi SVM cé ding ham nhén

Cac version SVM c¢6 nhan vl SVM c¢6 nhin v2 SVM c¢6 nhian v3
Tham s6 trong kernel = "poly’, C = . —— e S~
Kiém tra 100,0 kernel = 'poly’, C =10,0 kernel ='sigmoid’, C = 100,0
Do chinh xic 0,8626 0,8683 0,7537

R . [748 106] [716 138] [637 217]
Ma tran confusion [135 765] [ 93 807] [215 685]

Bang 4 thé hién SVM c6 dung ham nhén ¢ version 2 cho d¢ chinh xac cao nhat 0,8683. Dit
liéu cua ma tran confusion cho thay l6p Dropout nhén dién ding 716/854 mau va l6p Graduate
nhan dién dang 807/900 mau.

3.2. So sdnh két qud ciia cdc ky thugt hoc mdy

Két qua phan loai tét nhit cua ting k§ thuat hoc may duoc téng hop trong Bang 5. Dix liéu tir
Bang 5 cho thdy mé hinh Random Forest 1a t6t nhat cho bai toan. Do chinh xac cua Random
Forest cao hon mé hinh tét thir hai (SVM tuyén tinh v3) 12 0,0393. Nghia 13, ty 1¢ phan 16p dung
cao hon khoang 4% so voi SVM tuyén tinh v3.

Bang 5. So sanh két qud phdn logi Ciia cdc mé hinh hoc may

Cicmbhinh  SVM tuyén tinhv3  SVM cénhanv2  Random Forestyl M1 no-ron hoc

siau v2
Tham so trong C =100.0 kernel = 'poly', C= n_estimators = 100, solver = ‘adam’,
kiém tra B ' 10,0 random_state =0 alpha = 0,00000001
P chinh xac 0,8740 0,8683 0,9133 0,8178

Bang 6 thé hién do chinh xac cta cac mo hinh/ thuat toan hoc may dung cho tap dir chuan cua
UCI. S6 liéu dugc lay tir két qua nghién ciru trong [2] - [4] va Random Forest trong Phan 3.1. Di
liéu tir Bang 6 cho thay d6 chinh x4c ciia Random Forest cao nhit.

Bang 6. So sanh két qud phdn logi Véi cac nghién cieu dd cong bo
Cac m6 hinh Random Forest XGBoost [2] LightGBM, CatBoost [3] Stacking Classifier [4]
Do chinh xac 91% 88% 87% 89%

Bang 5 va Bang 6 cho thdy Random Forest 13 k¥ thuat tdt nhat cho bai toan du doan sinh vién

bo hoc. Random Forest cho két qua phan 16p cao nhat do Random Forest da giam s dic trung
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khong quan trong khi dua vao phan 16p. Hon nita, Random Forest da tong hop két qua phan 16p
Cua cac cay quyét dinh con theo nguyén tac bau cu theo s6 dong.

4. Két luan

Bai bao nay trinh bay viéc tng dung cac mo hinh/thuét toan hoc may vao dy doan tinh trang
bo hoc cia sinh vién dai hoc. Pau tién, cic mo ta chi tiét vé tap dit liéu chuin dung cho bai toan
dugce md ta. Cac dic trung duoc giai thich chi tiét. Cac budc tién xu 1y dit liéu phu hop duoc ap
dung dé dix liéu dung véi dinh dang ciia cac dir liéu vao ciia cac md hinh phan 16p. Cac mé hinh
hoc may tdt nhat gém Neural network, Random Forest, SVM da dugc ap dung cho bai toan. Cac
tham sé quan trong ciia mdi mé hinh da dugc didu chinh dé tim ra bo tham s6 phu hop gitp cho
két qua phan 16p dat do chinh xac cao. Két qua thuc nghiém trén tap dir liéu chuan cho thiy mo
hinh Random Forest 13 thich hop nhét cho bai toan.
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