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Tom tat. Hoc may dang tré thanh tng dung cao cdp hd tro con nguoi tim kiém
nhitng bi 4n bén trong dir liéu I6n. Cac md hinh hoc may duoc huan luyén s& c6 kha
nang tu phan tich di liéu hién tai dé du doan xu huéng twong lai. Bai bao nay c6 muc
dich xay dyng thuat toan, tng dung thyc té, tinh kha thi caa mé hinh hoc may cé giam
sat Random Forest du bao sinh vién canh bao hoc tap tai Trudong Pai hoc Kinh té Hué.
Tap dit liéu huan luyén 1a diém thi hoc ki 1 ciia 2239 sinh vién nam ther nhit caa cac
khod K51 va K52. Dt liéu huan luyén c6 dic diém mat can bang giita sinh vién dién
canh bao va dién khdng canh bdo. Lép cac mo hinh hoc may phan 16p nhu k-Nearest
Neighbors (kNN), Decision Tree, Perceptron (PLA), Navie Bayes, Logistics
Regression, Random Forest va Multip Layers Perceptron (MLP) duoc dwa vao huén
luyén. Hiéu suét, do chinh xac va hiéu qua trong phan tich du bao duoc so sanh dé chon
md hinh tét. Qua huan luyén cho thay mé hinh hoc may Random Forest di béo hiéu qua
nhét. Két qua du bao gilp sinh vién diéu chinh viéc hoc tap, gitip nha truong quan ly tot
hon.

Tir khod: M hinh hoc méay phan I16p; Sinh vién dién canh béo hoc tap; Mat can
bang dit liéu; M6 hinh hoc may c6 giam sat; Mo hinh hoc may khong giam sat.

1. Mé dau

Theo s6 liéu thong ké sinh vién thuoc dién canh bao, nim hoc 2019-2020 nha
truong ¢ 499 va chi riéng hoc ki 1 nam hoc 2020-2021 nha trudng ¢ tong s6 565 sinh
vién thugc dién canh bao . S6 luong sinh vién thudc dién canh bao ting trong khi tiéu
chi danh gia sinh vién dién canh bao di giam bt khit khe (Quy ché Pao tao, 2020).
Trudc thyc trang cap thiét do, 1am thé nao nha truong canh bao sém véi sinh vién két
qua hoc tap dé sinh vién nhanh chéng diéu chinh viéc hoc tap cia minh tranh tinh trang
“su viéc da rdi”. Do do, can ¢ mot nghién ciru méi day du dé tao ra ung dung véi do
chinh xéc cao, tin cay dé phuc vu viéc du bao sinh vién thuoc dién canh bao trong
nhitng hoc Ki cia nim hoc t&i. Gan day, nhitng @ng dung cua tri tué nhan tao cu thé la
phuong phap hoc may di va dang dong gop co ¥ nghia vao cai thién chat luong giéo
duc thdng qua hoc phan tich du bao va huan luyén kham pha dix liéu. Trong bai béo nay,
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md hinh hoc may khong c6 giam sat kNN duoc dua vao dé xu ly dir liéu tréng va st
dung mé hinh hoc may c6 giam sat Random Forest dé du béo. Phan 2 cua bai béo s&
trinh bay tong quan céac két qua dat duoc trong nghién ciu du bao sinh vién thuoc dién
canh béo hoc tap, phan 3 1a phwong phap nghién ciru va phan tich dix liéu nghién ctu va
phan 4 1a két qua nghién ciru va thao luan.

2. Téng quan nghién ciu

Hoc may la mot irng dung cua tri tué¢ nhan tao dugc phan thanh hoc khéng giam
sat, hoc cO giam sat cua con nguoi, hoc ban giam sat va hoc tang cuong. Phuong phap
hoc khong giam sat va co giam sat duoc sir dung phd bién hién nay. Hoc may c6 giam
sat duoc thuc hién khi dix liéu c6 thé gan nhan day du gitp con ngudi phan loai, du
doan, goi y,...Trong khi do, hoc khong giam sat dugc st dung khi dir li¢u khdng gan
nhan gitp tim ra mdi quan hé va khuén mau cua dir liéu dau vao. Phuong phap hoc ban
gidm sat va hoc tang cuong ung dung cho céc bai toan phan loai va phéat hién gian lan.
Cac thuat toan hoc may duoc 1ap trinh bang ngdn ngit Python (Wes McKinney, 2017)
hudng ddi twong hd trg bai hé théng cac thu vién Pandas, Numpy, Matplotblib, Seaborn
va Scikit-learn (Andreas C.Muller, Sarah Guido, 2016) 1 ngudn tai nguyén v gia trong
nghién cau phan tich dix liéu. Hai tng dung Google Colab va Kaggle da giup tao dataset
va xir Iy manh mé dit liéu phuc vu cho phan tich sau. Thoi gian qua, trén thé gioi da co
nhiéu nghién ctu dy bao két qua hoc tap cua sinh vién tng dung phuong phap hoc may.
Nam 2021, mét cdng bd trén tap chi IEEE Access, nhém tac gia (Siti Dianah Abdul
Bujang, Ali Selamat, Roliana lbrahim, 2021) da sir dung hé thng mé hinh hoc may
phan I6p dé du béo két qua hoc tap cua sinh vién. Nghién ctu sir dung ky thuat Smote
tao su can bang dit liéu gidp cac mé hinh dit liéu o tinh khai quat hon, tranh bi hoc léch
hoac khdng hoc. Ki thuat Smote khong trung dir liéu nhung str dung dit liéu nhén tao.
M6 hinh chi hoat dong tét néu cac dix liéu sinh vién yéu kém sinh ra dit liéu nhan tao 1a
gidng nhau. Néu dix liéu sinh ra va dir liéu géc khdng qua gidng nhau c6 thé gap van dé
tao nhidu vi dit liéu duoc sinh ra chua chac 1a dir liéu diém sinh vién yéu kém. Nhom
tac gia (M. Hussain, W.Zhu, W.Zhang, S.M.R Abidi va S. Ali, 2020) da du b&o nhirng
kho khan sinh vién gap phai trong mét hoc ki bang cach sir dung cac md hinh SVM,
ANN va Decision Tree. Hién nay trong nudc, xu hudng ung dung hoc may dang dugc
quan tAm diing mic. Nhom tac gia (Pao Buc Anh, Nguyén Tu Trung va Vii Vin Thoa,
2020, 48) trong nghién cuu cua minh, dang trén tap chi Khoa hoc Truong Pai hoc Thuy
Loi da “Ung dung cua thuat toan Bayes trong van dé du bao hoc luc cua hoc sinh phd
thong”, nhém tac gia da sir dung phuong phap do do chinh xéc trén tap dit liéu kiém tra
“ta thdy do chinh xac trén dit liéu test caa phuwong an 1-Ki thuat 1 1a nho nhét, phuong
an 1-Ky thuat 2 1a 16n nhit. Do chinh xé4c chi dat duoc nhu vay c6 thé do tap dit liu
huan luyén chua du 16n va bao quat mién dir liéu.” Chi sir dung phuong phap do do
chinh xac Accuracy chua hoan toan phat hién ra nhiing bat thuong. Do chinh xéac cua
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mé hinh chua cao cho thay mé hinh Navie Bayes dy doan dting hoc sinh kha gioi nhung
khong thé du doan hoidc du doan khong chinh xac dbi voi dién hoc sinh yéu chiém ti 1&
thip trong tap dit liéu va nhu vay khong loai trir hét kha ning mé hinh hoc léch. Tai
truong Pai hoc Can tho, nhém tic gia (Lwu Hoai Sang, Tran Thanh Dién, Nguyén
Thanh Hai va Nguyén Thai Nghe, 2020) da xay dung mang Neural Multip Layers
Perceptron dé du b4o két qua hoc tap cua sinh vién tuy nhién mé hinh chua danh gia
dugc d6 chinh xac va “str dung k¥ thuat Dropout giam tham sé ngau nhién dé hy vong
md hinh khéng bi hoc léch” nhu vay chua loai trir kha nang mé hinh hoc léch
(Overfitting) rat 16n trong thuc té va céc chi sé danh gia MSE ciia mé hinh trong kiém
tra lan luot 1a 0.7888 va 0.5708. Bai bao ciing chwa dénh gia dung muc hiéu suat ciing
nhu hiéu qua va do d6 chinh xac cua md hinh. Trong bai béo nay, nghién cau méi tap
trung phan tich du bao sinh vién dién canh bao hoc tap trong tap di liéu diém mat can
bang diéu ma trude day chua c6 bai bao nao dat 1am trong tam nghién ctu. Hon nita,
trong tap dir liéu mat can bang d6, dir liéu trong st dung ky thuat KNNImputer véi k=5
dé d¢am bao t6i wu. Két qua nghién ctu c6 muc tiéu tim ra giai phap phd hop nhat cho
sinh vién dién canh béo hoc tap tai Trudng Pai hoc Kinh té Hué.

3. Phuwong phap va dir liéu nghién ciu

3.1 Phét biéu bai toan

Sau khi sinh vién thi mot sé hoc phan thudc hoc ky 1 caa nam tha nhat, nha
truong sé du bao diém trung binh hoc ky 1 cua sinh vién cé thuoc dién canh bao hoc tap
hay khong? Hién nay, theo quy dinh dao tao Pai hoc hé chinh quy theo hé thong tin chi
tai Truong Pai hoc Kinh té Hué, theo diéu 18, canh bao hoc tap duoc thuc hién theo
ting hoc ky, diéu kién canh bao 1a sinh vién c6 diém trung binh chung hoc ky 1 dat
dudi 0,80 va dudi 1,00 d6i véi cac hoc Ki tiép theo.

3.2 Dir ligu nghién caru

3.2.1 Nguon diz liéu va cdu trac di liéu goc

Dir liéu dugc thu thap va chon loc tir kho luu trir diém ciia Truong Dai hoc Kinh
té Hué. Diém cua sinh vién luu trit duéi dang bang tinh Excel. Mdi hoc phan dugc sap
xép theo cot gdm diém chuyén can, diém qua trinh va diém két thic hoc phan. Theo quy
ché dao tao cua Truong Pai hoc Kinh té Hué, sinh vién nim 1 caa hoc ky 1 cac khoa
K51, K52, K53 va K54 hoc bdn hoc phan bét budc la Toan wng dung trong kinh té, Tin
hoc ung dung, Phap luat dai cuong va Triét hoc Méc Lénin cing véi hai hoc phan ty
chon 1a Khoa hoc moéi truong va Bia I kinh té.

3.2.2 Thiét ké mé hinh dz ligu

Bang 1: Dir liéu huan luyén
MNA HKI HTTTHTTT LUAT KTCT KTPT KTPT LAB
1043 1053 1062 1022 1052 1012
734045 1 9.3 6.8 6.1 5.7 8.1 6.9 0
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734045 1 79 1.7 5.5 7.6 7.4 0
734045 1 83 6.9 6.7 8.2 8.7

2239 sinh vién
Nguon: Tinh toan cua tac gid
Truong dit liéu dau vao va dau ra duoc thanh 1ap gdm dic trung 1 (feature 1) ma
nganh (MNA) Ia dir liéu diém sinh vién bao gdm céac chuyén nganh Hé théng Théng tin
Quan ly 7340405, Théng ké Kinh té 7310107,... Pac trung 2 (feature 2) KH1 la hoc ky
1 (HK1) cia nam tht. Dic trung 3 (feature 3) hoc phan HTTT1043_Toan ng dung
trong kinh té (3): diém trung binh 1a 4.65 va do léch chuan 1a 2.32.

Histplot diagram for HTTT1043
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Hinh 1: MAu dit liéu diém Toan #ng dung trong kinh té
Nguon: Tinh toan cua tac gid

Dic trung 4 (feature 4) HTTT1053 Tin hoc tng dung (3): diém trung binh 6.32
va d6 léch chudn 1a 1.77. Pic trung 5 (feature 5) LUAT1062 Phép luat dai cuong (2):
diém trung binh 6.13 va d6 léch chudn 1a 1.68. Pic trung 6 (feature 6)
KTCT1022_Nhiing nguyén 1y co ban ciaa Chu nghia Mac-Lénin 1 (2): diém trung binh
6.13 va d6 léch chuan 1a 1.68. Dic trung 7 (feature 7) KTPT1052 Khoa hoc mdi truong
(2): diém trung binh 5.74 va d6 léch chuan la 2.07. Pic trung 8 (feature 8)
KTPT10 bia ly kinh té (2): diém trung binh 7.18 va d6 léch chuan 13 2.1. Dic trung 9
(feature 9) dau ra dugc gan nhan (Label) LAB nhan hai gié tri muc tiéu (Target) 1a 16p 0
val.

~

Hinh 2: Ti I¢ gitra l6p O va 1
Nguon: Tinh toan cua tac gid
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3.2.3 Lam sach dir liéu

Tap dit liéu duoc bo di dong trdng do sinh vién théi hoc hoic khong dang ki thi tat
ca cac mon trong hoc ki 1 ndm thir nhit va giit lai dong dir liéu nhan gid tri 0 day 1a dic
diém ndi bat caa bo dir liéu thuc phi tuyén mat can bang nay.

3.2.4 Tién xir ly diz liéu

S6 hoa dir liéu duoc thuc hién trén thudc tinh LAB. Nhan nhan gia tri muc tiéu
(Target) 0 la sinh vién khéng thuoc dién canh bao va 1 la sinh vién thudc dién canh bao.
NaN (Missing value) la dit liéu tréng do sinh vién chua thi hodc khéng chon mén hoc
d6 ma s& chon mén thay thé. May s& khéng hoc duoc tir dit liéu tréng chua qua xr Iy.
Dé c6 thé dy béo két qua diém trung binh hoc ki 1 ching ta s& phai chuan hoé b dix liéu
huan luyén bang cach dua ra phuong phép tinh phu hop thay thé vi tri dit liéu tréng
bang dir liéu diém thich hop.

&

Hinh 3: Dix li¢u tréng
Nguon: Tinh toan cua tac gid

Céc dic trung hoc phan ty chon KTPT1052(2) 6.52% va dit liéu tréng xuét hién
nhiéu nhat ¢ hoc phan KTPT1012(2) gém 1341 dix liéu trbng mirc 59.89% trén tong sé
dir liéu diém cua hoc phan.

3.2.5 Phan chia diz liéu hudn luyén va di liéu kiém tra

Tap dir liéu huan luyén (Training dataset) nhan tir 50% dén 70% trong dataset
diém hoc ky 1 nam 1 cua 2239 sinh vién khoa K51 va K52. Dit liéu kiém tra (Data test)
nhan tir 50% dén 30% trong dataset. Tap di liéu kiém tra va tap di liéu danh gia duoc
chon cting phan phéi chuan.

3.2.6 Truc quan hod dir ligu

e -

Nguon: Tinh toan cua tac gia

a6

ey kL HTTT1043 HTTT1053 LUwaT1l062 KICT1022 KTPTL0S2  KTFTL101Z

Hinh 4: Twong quan dir liéu
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Tuong quan Pearson giira cac thudc tinh thé hién qua cac mau sic khac nhau. Mau
xanh ngoc [0.8-1.0] thé hién tuong quan thuan chat ché hay mau xanh 14 cay 0.0 khdng
c¢6 twong quan hay mau xam thé hién trong quan nguoc chiéu chat ché. Trong d6 hé sb
trong quan tir -1.0 dén bé hon 0.0 thé hién mdi twong quan nguoc chiéu. Hé s6 tuong
quan 0.0 dén 1.0 dai dién cho mdi twong quan thuan. Chang han, khi diém két thic hoc
phan cia KTPT1012 cang cao (cang thap) tac dong giam (ting) nguy co canh béo cua
sinh vién v&i muc twong quan khong chat ché 0.37.

U S S S
Hinh 5: Phan cum dix liéu
Nguon: Tinh toan cua tac gid
Dir liéu phan cum s& tuong Gng voi nhitng mé hinh phan 16p dang phi tuyén. Cac
md hinh hdi quy tuyén tinh va mé hinh phan I6p SVM (Support Vector Machine) khong
phu hop véi dang dix liéu ndy. Bai todn sé dugc phén tich trén md hinh hoc may phén
I6p phi tuyén phd hop nhét.

3.3 M6 hinh may hgc phan lép
Théng ké dix liéu diém cua sinh vién khoa K51 va K52 & hoc ki 1 nim th nhat ta
thdy dir liéu mat can bang. Sb sinh vién bi canh béo 1a 83 trén tong s6 2239 sinh vién
83

dugc chon, ty l¢ 5" 0,0370701bé hon 4%. M hinh phan 16p phi tuyén c6 thé phu

hop v&i mo hinh dir lieu gdm k-Nearest Neighbors (kNN), Naive Bayes, Logistic
Regression, Perceptron (PLA), Multip Layers Perceptron (MLP), Random Forest va
Decision Tree.
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) MNA HII | HTTT1 | HTTTI | ... | LAB
N 043 053
—— 734045 |1 | 9.3 6.8 ~ |o
Kho dix lidu - 734045 |1 7.9 7.7 .. |O
diém Trurdng a D ligu diém lam sach
Pai hoc Kinh té
MNA HKI | HTTT1 | HTTT1053 | ... | LAB KNN, Random Forest
043
734045 |1 |93 63 o ‘ Decision tree, Naive
73404; 1 7-9 7-7 0 Bayes, Logistics, MLP

Tign xér Iy di¥ lidu M hinh may hoc

Huan luyén di M@ hinh phan I&p t&t nhat du

ligu , R béo sinh vién dién canh bao
So sanh chon M& -

Kidm tra dir hinh t&t nhat e

ligu

Hinh 6. Lwa chon md hinh dw bao tét nhat
Ngusn: Tinh toan cua tac gid

3.3.1 Chon md hinh qua diz liéu kiém tra

s . . P .
Ma tran nham lan Confusion _matrix :{ } & mot ky thuat do hiéu suat

FN TN
cac md hinh phan loai. True Positive (TP) la s6 sinh vién khdng thudc dién canh bao
that. True Negative (TN) s6 sinh vién thugc dién canh béo that. False Positive (FP) s6
sinh vién khdng thuoc dién canh béo gia. False Negative (FN) s6 sinh vién thuoc dién
canh bao gia. B chinh xac cia m6 hinh duogc tinh theo cac phuong phap sau:

TP+TN TP
cC = Recall =
TP+FP+TN + FN TP +TN
Precision = F1 score=2. Prec_ls_lonx Recall
TP+ FP - Precision + Recall

Bang 2: Ma tran nham l4n va d¢ chinh xéac

M6 hinh Ma tran Do chinh xac
nham lan

Logistic (646 0 0.9613095238095238

Regression 2% 0

Naive Bayes (646 0 0.9613095238095238
| 26 0

Perceptron (PLA) | [646 0 0.9613095238095238
| 26 0

KNN (645 1 0.9940476190476191
| 3 23
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Random Forest (645 11 0.9955357142857143
| 2 24]

Decision Tree (643 3] 0.9940476190476191
| 1 25]

Multip-Layers 646 0} 0.9613095238095238

Perceptron (MLP) 26 0

Ngusn: Tinh toan cua tac gid

Danh gia hiéu suit cua cac mo hinh trén tap dit liéu kiém tra 30 %, nhitng mé hinh
phén I6p hoc 1éch (Overfitting) 1a Perceptron (PLA), Multip Layers Perceptron (MLP),
Navie Bayes va Logistic Regression. M6 hinh Random Forest tao ra nhiéu cay quyét
dinh ngau nhién c6 sac manh vuot troi véi do chinh xac 99.55% , mo hinh Decision
Tree sir dung mot cay quyét dinh du bdo véi do chinh xac 99.40%, mé hinh don gian
nhat k-Nearest Neighbors (kNN) du bao c6 do chinh xac 99.40%. Dé phét hién bat
thudng, mot tap dit lieu 82 diém nhan tao c6 nhidu manh duoc dua vao kiém tra danh
gid ba mé hinh KNN, Random Forest va Decision Tree. Hai mé hinh Random Forest va
Decision Tree cho két qua kha quan. Nguoc lai, mé hinh kNN dy béo léch 77 vé dién
sinh vién thuoc dién canh bao gia ma khéng du doan duoc sinh vién nao thuoc dién
canh bao that.

5 8 &5 35 8

50
4 1 ©
£
2
2 55
1
0 1
Predicted label

redi

Hinh 7: Ma tran nham l4n ciia KNN, Random Forest va Decision Tree
Nguon: Tinh toan cua tac gid
M6 hinh Random Forest cho két qua tét nhat véi du bao 62 sinh vién thudc dién
canh béo that, 2 sinh vién khéng thudc dién canh béo that, 15 sinh vién thugc dién canh
bao gia va 3 sinh vién khdng thuoc dién canh bao gia.
Bang 3: P9 chinh xac cia Random Forest va Decision Tree

Model  Predict Precision Recall  fl-score Support

Random 0 0.15 0.80 0.26 5
Forest 1 0.96 0.84 0.90 77
Decision 0 0.12 0.40 0.18 5
Tree 1 0.96 0.71 0.82 77

Nguon: Tinh toan cua tac gid
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Qua dénh gia hiéu suét va do d6 chinh xac, mé hinh Random Forest du b4o c6 do
chinh xac va hiéu suét cao nhat. Pay 1a mé hinh duoc chon dé dy béo sinh vién thudc
dién canh bao.

e
wesccccssscans
seccce
-

Hinh 8: Tim k t6i wu trong mé hinh kNN
Nguon: Tinh toan cua tac gid

Trong xir ly dir liéu trong, phuong phap Elbow chon k bang 5 1an can gan nhat la
t61 wu. Bang cach sir dung thuat todan KNNImputer, gia tri trung binh cua 5 diém dir liéu
gan nhét thay thé vao gia tri NaN cua dir liéu diém tréng. Pau ra caa md hinh kNN do
d6 1am dau vao trong md hinh Random Forest.

3.3.2 Hoat déng cua mo hinh may hoc c6 giam sat Random Forest du bao sinh
vién dién canh bao tai Trirong Pai hoc Kinh té Hué

Chon ngau nhién D, =(MNA, HK1,..., KTCT1022, KTPT1052, KTPT10), i =1n
mot dix liéu (sample) tir tap dit liéu huan luyén véi ki thuat bootstrapping (Loe Breiman,
2001) va tiép tuc tao mau dir liéu sample dé tao ra du n dit liéu nTraining sample. K§
thuat boostrapping tao ra nhitng dir liéu khong hoan toan khac nhau. B¢ dir liéu mai
gom n dix liéu va mdi dix liéu c6 k thuoc tinh (1< k <8). Dung thuat toan Decision Tree
cay quyét dinh cho tirng mau va nhan két qua du doan tir mi cay quyét dinh. nDecision
Tree, mdi cay nhan gi4 tri muc tiéu 0 hoic 1. Két qua du doan cua thuat toan Random
Forest s& duoc tong hop, bo phiéu theo sé dong Majority voting cho mdi két qua du
doan. Random Forest chon két qua du doan nhiéu nhét la dy doan cudi cung Final-class.

Data.fillna(0,inplace=True)

X=np.array(Data.iloc[:,:8]).reshape(-1,8)

Y=np.array(Data.iloc[:,-1]).reshape(-1,1)

from sklearn.model_selection import train_test_split

X_train,X_test,Y _train,Y_test=train_test_split(X,Y test size=0.3,random_state=0

clf=RandomForestClassifier(n_estimators=500)

clf.fit(X_train,Y _train)
Y_pred=clf.predict(X_test)
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2'0.9850 4
09825 -

0.9800

0.9775

n_estimator

Hinh 9. Biéu @6 Oob_score
Ngusn: Tinh toan cua tac gid

Out-of-Bag error (OOB _error =1-00B _score) (Leo Breiman, 2001) dung
dé kiém tra sai s6 tao ra tir viéc két hop két qua phan loai riéng 1¢ sau dé duoc téng hop
lai trong md hinh Random Forest. Geni do luong su suy giam binh quéin tai mdi ndt,
lam giam xac suat pham sai lam khi gan nhan. Entropy thé hién d6 nhiéu cua dir ligu.
Do giam caa Gini dugc goi la Geni Gain.

from sklearn.metrics import classification_report,
plot_confusion_matrix,plot_roc_curve

print (classification_report(Y_train,clf.predict(X_train)))

plot_confusion_matrix(clf,X_train, Y _train)

plot_roc_curve(clf,X _train, Y_train)

plt.show()

True label

1
Predicted label

Hinh 10. Hiéu suét cia md hinh Random Forest
Nguon: Tinh toan cua tac gid
Trong s6 1567 diém dir liéu huan luyén chiém (70%) dataset, md hinh du doan
1508 sinh vién khdng canh bao that, du doan 56 sinh vién thudc dién canh béo that, 1
sinh vién canh b&o gia va 2 sinh vién khéng canh bao gia vdi do chinh xac Precision
0.97, Recall 0.98, F1-Score 0.97 va Accuracy 1.00.
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Hinh 11: Biéu dé Roc
Nguon: Tinh toan cua tac gid
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Biéu dd6 ROC (Hanley JA, 1982) c6 truc tung Ia ti I sinh vién khong canh béo
that va truc hoanh Ia ti 1€ sinh vién canh b&o gia. Ca hai ti 1€ c6 gia tri dao dong trong
doan [0;1]. Hai ti I€ nay dugc udc tinh trén di liéu huin luyén. M6 hinh Random Forest
du béo tét vi c6 nhiing gid tri tham chiéu tap trung vao goc vudng c6 toa do (0;1), tic 1a
nhitg diém & gdc trai thuoc phia trén cia biéu d6. Nhimg diém nay cho ching ta biét
mé hinh dy béo hiéu qua va canh bao gia rat thap.

3.3.3 Kiém tra md hinh

M6 hinh Random Forest dwoc kiém tra qua bo dir liéu diém thyc té 1a diém hoc ki
1 ndm 1 caa 26 sinh vién nganh Tin hoc kinh té cua Khoa HTTT Kinh té, Truong Dai
hoc Kinh t& Hué.

X_t=np.array(Data_test.iloc[:,:8]).reshape(-1,8)

Y _t=np.array(Data_test.LAB).reshape(-1,1)

imputer = KNNImputer(n_neighbors=5, weights="uniform")

imputer.fit_transform(X)

X_t=imputer.transform(X_t)

True label

Predicted label

Hinh 12: Hiéu suit dy doan
Nguon: Tinh toan cua tac gid
Két qua du béo va két qua thuc té hoan toan tring khgp. M6 hinh Random Forest
du bao dung 22 sinh vién khong thudc dién canh bao that, 4 sinh vién thudc dién canh
béo that va khdng c6 du bao gia.
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Hinh 13: Biéu d6 ROC
Nguon: Tinh toan cua tac gid
Biéu d6 ROC (Receiver Operating Characteristic) do hiéu qua cua md hinh
Random Forest trén tap dit liéu kiém tra vudng goc & goc (0;1). Md hinh Random Forest
vi vay du bao tét nhat véi chi sé dung hoa uéc tinh dién tich dudi dudng biéu dién ROC
hay con goi la Area under the curve (Michael J.Pencina, Ralph B. D’ Agostino, Ralph B.
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D’Agostino Jr, Ramachandran S.Vasan, 2007), AUC=1.00. Pay 1a mé hinh tét hiéu qua
nhat dé du bao sinh vién thudc dién canh bao véi do chinh xac 100%.

3.3.4 Ung dung di b4o ciza md hinh Random Forest

Trén tap dir liéu thuc diém hoc ky 1 ndm 1 cua 11 sinh vién nganh Théng ké kinh
doanh kho& K54, mé hinh Random Forest cho két qua du bao:

X_predict=np.array(Data_predict.iloc[:,:8]).reshape(-1,8)

imputer = KNNImputer(n_neighbors=5, weights="uniform")

imputer.fit_transform(X)

X_predict=imputer.transform(X_predict)

X_predict=np.array([Data_predict.iloc[:,:8]]).reshape(-1,8)

X_predict=imputer.transform(X_predict)

clf.predict(X_predict)

array([0,1,0,0,0,1,0,0,0,0,0])

from collections import Counter

Counter(clf.predict(X_predict))

Counter({0: 9, 1: 2})

Trong sé 11 sinh vién, 2 sinh vién thudc dién canh bao va 9 sinh vién khdng thudc
dién canh béo.

3.3.5 Xép hang mire dé quan trong cia cdc ddc trung

Mo hinh Random Forest duoc sir dung dé lya chon dic trung quan trong. Thuat
toan Random Forest cho phép xép hang mirc &6 quan trong cua cac dic trung bang cach
gan thuat toan vao dir liéu huan luyén trong qué trinh huan luyén.

visualizing Important Features

Hinh 14. Biéu @6 nhan t6 quan trong
Nguon: Tinh toan cua tac gid

Trong qué trinh huan luyén sai s6 Oob_error (out-of-bag error) cho mdi diém dix
liéu duoc ghi lai va tinh trung binh trén toan bo khu rirng. Tam quan trong cua dic trung
thi k duoc tinh bang cach lay trung binh sai sé Oob (out-of-bag error) xuat hién truéc
va sau khi hoan vj trén tit ca cac cdy. Trong 8 dic trung 1a diu vao cia mo hinh, dic
trung LUAT1062 1a quan trong nhat (feature-scores: 0.226479) va dic trung HK1
khéng quan trong (feature-scores: 0.000000) véi md hinh Random Forest du bao sinh
vién canh bao.
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4. Két qua nghién ciru va thao luan

4.1 Két qua nghién citu

M6 hinh hoc may Random Forest phi tuyén di giai thanh cong bai toan du béo
sinh vién dién canh béo tai Trudong Pai hoc Kinh té Hué. Nhitng phét hién mai: (i) sinh
vién dién canh béo trong hoc ky 1 nam 1; (i) c6 thé xay dung md hinh Random Forest
du bao sinh vién dién canh bdo cho céc hoc ky; (iii) cAc mé hinh SVM, Navie Bayes,
Logistic Regression, PLA va MLP khong str dung dugc cho mé hinh dir liéu mat can
bang nay; (iv) mé hinh kNN hd tro xu ly dit liéu diu vao khong tham gia vao qua trinh
du bao.

Mo hinh Random Forest mang tinh khach quan hon mé6 hinh Decision Tree vi tao
duoc nhiéu cay ngau nhién trén cac tap con ngau nhién va két qua thu dugc bang cach
bo phiéu.

Thuat toan Random Forest gidp phat hién hai nhan té quan trong nhat la
LUAT1062 va HTTT1053. Trong khi d6, nhan t6 HK1 khong anh huong dén md hinh
do d6 c6 thé xay dung cac md hinh dy béo sinh vién thuoc dién canh béo hoc tap cho
mdi hoc ky.

4.2 Thdo lugn

Uu diém ciia md hinh Random Forest 1a ¢ chinh xac cao khac phuc duoc han ché
hoc léch hodc khong hoc cia cac md hinh KNN khi dit liéu léch hin vé phia dién khong
canh béo. Nhugc diém ciaa md hinh 1a hoat dong mat nhiéu thoi gian hon mo hinh
Decision Tree vi phai tao ra nhiéu cay hon.

Nha trudng nén xay dung mot ¢ng dung hiéu qua trén co s két qua nghién cau
nay dé du bao sinh vién dién canh bao. Du béo sinh vién dién canh béo tai truong Pai
hoc Kinh té Hué giup Nha trudng quan ly gido duc ngan chan sinh vién bi dudi hoc
hodc bo hoc trudc khi hoan thanh khoa hoc. Nghién ctu nay gidp hiéu rd hon nhiing
sinh vién can su gitip dd.

M6 hinh ho boosting (Adaboost, Xgboost, ...) dang dugc huan luyén thir nghiém
dé so sanh véi mé hinh Random Forest. Trong twong lai md hinh may hoc K-mean va
Bdscan phan cum trén nén ngdn ngit 1ap trinh Python cung cac thu vién hd tro s&
nghién ctiru hanh vi hoc tap cta sinh vién khi tuong tac véi cdc mon hoc Toan ung dung,
Tin hoc ung dung, Kinh té luong hay Lap trinh nang cao.
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USING MACHINE LEARNING TO PREDICT THE STUDENTS ON
ACADEMIC WARNING STATUS AT HUE UNIVERSITY OF

ECONOMICS
Tran Ba Thuan
Abstract. Machine learning is becoming a high-end application to help people
find mysteries in big data. Trained machine learning models will self-analyze current
data to predict future trends. This article aims to build a classifier machine learning
model that predicts the students on academic warning status at Hue University of
Economics. The training dataset is the scores of 2239 first year students in K51 and
K52. The visualization shows that data is imbalanced. The training includes multiclass
machine learning classifier models such as k-Nearest Neighbors (KNN), Decision Tree,
Perceptron (PLA), Navie Bayes, Logistics Regression, Random Forest, and Multip
Layers Perceptron (MLP). By using the confusion matrix, accuracy of model and Roc-
curve achieved in the predictive analysis dataset and datatest, we compare results to
select the best final model. The best model is the Random Forest, which is used to
predict the students on academic warning status. The results of research will help
students to adjust their studies and help the university administrative staff better manage
and improve the training quality.
Keywords: Machine learning classifier model; Students on academic warning
status; Imbalanced data; Supervised learning; Unsupervised learning.
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