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Tém tit

Dam bao char lwong dao tao dang nhdn duoc nhiéu s quan tam Cuia cdc co sé dao tao dai
hoc. Nguwoi hoe déng vai tré quan trong trong viée dam bao chat lieong dao ta0. Véi muc tidu
hiéu duwoc céc phan hoi ciia nguoi hoc vé cac hoat déng dao tao tai Truong Pai hoc Nha
Trang (DHNT) nham gop phan nang cao chdr lwong dao tao ciia Nha truong, chiing téi dée
Xudt xir ly cacy kién phan héi ciia nguroi hoc théng qua viéc tw dong phan logi va gan nhan
cac y kién phan héi ciia ngueoi hoc. Viéc phan logi va dir dodn cdc nhan dwoc thuc hién dira
trén phuong phdp Support Vector Machine (SVM) va Naive Bayes Classifier (NBC). Thuc
nghiém cho két qua kha quan trén tap diz liéu y kién ciia ngueoi hoc trieong PHNT véi phirong
phdap SVM va NBC twong ung 1a 92.13% va 90.10%.
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Abstract

Ensuring quality training has been receiving a lot of attention from university training
establishments. Learners play an important role in quality assurance in training and
education. To understand the meaning of student feedback on training activities at Nha Trang
University (NTU) and o improve the university’s training, we propose to handle student
feedback through automatic feedback classification and labeling. The classification and
prediction of labels are based on the Support Vector Machine (SVM) and Naive Bayes
Classifier (NBC) methods. Experiments with the SVM and NBC methods show positive results,
92.13% and 90.10%, respectively, for the data set of student reviews at Nha Trang University.
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Pham Thi Kim Ngoan va Nguyén Hai Triéu
1. GIOI THIEU

O cac nude phat trién, viéc lay y kién phan hdi cua nguoi hoc da c6 tir 1au va la
mot hoat dong phd bién. Tai Pai hoc Harvard (Hoa Ky) viéc thu thap phan hdi cua sinh
vién dién ra thuong xuyén vao dau hoc ky, gitra ky, va cudi hoc ky (Harvard University,
n.d). Pai hoc Malta (Cong hoa Malta) thiét ké cac mau danh gia vé bai hoc, chwong trinh
hoc dé thu nhan cac y kién tir ngudi hoc dinh ky cudi bai, cudi chuong trinh (L-Universita
ta’ Malta, 2020). Cac truong dai hoc thdng qua phan hdi tir ngudi hoc nhiam thu nhan
nhitng théng tin vé chét luong giang day va hoc tap tai Truong. O Viét Nam, ngudi hoc
dong vai trd quan trong trong viéc dam bao chit lugng dao tao. Hau hét cac truong dai
hoc déu c6 cac kénh dé 1y y kién phan hoi tir ngudi hoc vé qué trinh dao tao, cac hoat
dong giang day cua giang vién. Tuy nhién, mdi truong co cach lay y kién va xu ly sé liéu
thu dugc khac nhau.

Trong nhiéu nam qua, cong tac 1ay ¥ kién phan hoi tir nguoi hoc vé hoat dong dao
tao 12 nhiém vy thuong xuyén tai cubi mdi hoc ky tai Truong Pai hoc Nha Trang (BPHNT).
Trong phiéu dénh gia cua Truong, ngoai nhitng tiéu chi dinh lwong con cd cac cau hoi
md. Thong qua cau hoi mé, Trudong dd nhan duoc rat nhidu y kién khac duoc ngudi hoc
phan hoi dudi dang dir liéu van ban. Cac ¥ kién nay thudng lién quan dén cac dé xuat cua
ngudi hoc dé nang cao chat lugng dao tao cua Nha truong, ¢6 nhidu y hay nhung chua
dugc xir ly, do viéc xu ly tha cdng gap nhiéu kho khin va mat rat nhiéu thoi gian.

Trong bio cdo nay, chung toi dé xuat xir ly tw dong cac y kién caa nguoi hoc trong
phiéu danh gia tai Truong PHNT bang phuong phap phan 16p va gan nhan. Két qua xu
ly y kién nguoi hoc s& hd tro cac phong chirc ning dénh gia cac hoat dong dao tao d trién
khai va dinh huéng cho cac hoat dong dao tao trong tuwong lai (Hinh 1).

» Xu ly dit ligu y , R
Thu thap y kié . j Céc phong ban
ou P y ten —» kién nguoi hopc F——» P 9
cua nguoi hoc tr dong ti€ép nhan

Panh gid hoat
dong dao tao

Hinh 1. Chu trinh xir ly y Kién ngudi hoc tai Truong PHNT
Céc phan ciia bao c&o gém: Phuong phép thuc hién, két qua thir nghiém va két luan.
2. PHUONG PHAP THU'C HIEN

Phan loai van ban (text) la mot bai toan thudc linh vuc hoc may (Machine
Learning). Do d6, dé thuc hién phan loai phai trai qua cac budc nhu trong Hinh 2.
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Hiéu chinh tham s
thuét toan hodc tap[<€
training

Tién xtr ly va xu ly Egg igz?t Iilol??g Pat duoc Ap dung phan
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Hinh 2. Minh hoa qua trinh phan loai van ban

2.1.  MBb ti dit lidu

Trong phiéu dénh gia hoat dong giang day ctia Truong PHNT c¢6 cac cau hoi mo
dé nguoi hoc o thé gop ¥ cho Nha tm(‘mg va giang vién nham nang cao hon nira chat
luong giang day. Hién nay, viéc ldy y kién cua nguoi hoc théng qua hé thong gop y truc
tuyén cta Truong. Sau d6, dir liéu dugc xuat ra tap tin bang tinh excel dé giri cho cac bén
lién quan xu ly.

Tap dit liéu ching t6i str dung trong bao céo nay duoc lay ngau nhién mot phan
tir tap tin excel vé y kién nguoi hoc tai Trudng Pai hoc Nha Trang trong hoc ky 2 nim
hoc 2018-2019. Tap dit liéu nay mé ta cac y kién ngudi hoc dénh gia cho cac hoat dong
giang day cac hoc phan khac nhau cua cac giang vién thugc nhiéu khoa, vién. Ching toi
thu duogc tap dir liéu gom 2,953 y kién. Dya trén y kién chuyén gia, ching toi phan tap dir
liéu thanh bén 16p tng véi cac nhan va sé luong Y kién nhu Bang 1. Tong sb van ban cho
tap training va test lan luot 12 2,064,889.

Bang 1. Tén nhan va so lwgng vian ban cia cac tap dir li¢u

S6 lwong van ban  S6 lwong van ban

Tén nhan cho tap training cho tap test
Phuong phap giang day cua giang vién 1,099 469

Théi d6 cia giang vién ddi véi nguoi hoc 518 222

Co so vat chit 355 151

Y kién khéc 92 47

_ Qua phan tich dit ligu, chung t6i thu dugc théng ké 10 tir théng dung xuat hién
nhiéu nhat trong tap di liéu training ¢ Hinh 3.
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Hinh 3. 10 tir xuat hién nhiéu nhit trong tap training

Ngoai ra, cic vectors dic trung tir tap dit lidu training c6 s6 chiéu twong ddi 16n
(dugc dé cap 6 Muc 2.2). Dé 6 thé quan sat dugc sy phan bd, twong quan cta cac diém
dir liéu cting nhu lya chon md hinh phén I6p hiéu qua, chdng téi ap dung ky thuat giam
s6 chiéu dir lieu nhu PCA (Principal Component Analysis) va t-SNE (t-distributed
Stochastic Neighbor Embedding) trong machine learning (Maaten & Hinton, 2008; Vi,
2020). Bing cach giam s chiéu cua cac vectors dic trung xuéng con hai chiéu ma van
giit duoc phan Ién thong tin quan trong, ching tdi vé dugc cac diém dit liéu trong Hinh 4.
Dua trén biéu d6 ¢ Hinh 4, chiing ta c6 thé quan sat duoc rang, sir dung k¥ thuat t-SNE
cho két qua phan cac 16p 6 rang hon.

PCA Decomposition
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Hinh 4. Sw phan bé cac diém dir liéu dwoc vé bang phwong phap PCA va t-SNE

2.2.

Tién xir ly dir li€u

Déi vai bai toan phan 16p y kién cua ngudi hoc, chiing tdi 4p dung thuat toan phd
bién hd trg xir Iy ngdn ngi ty nhién 1a Bag-of-words (BoW). BoW c6 nhiém vy phan tich
va phan nhom dua theo “Bag of Words” (corpus) tao ra bo tir dién. Dya vao sb lan ting
tir xuat hién trong “bag”, chung t6i thu duoc cac vector dic trung ciia vin ban. Pau vao
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cua Bag-of-words la doan van ban da duoc tach tir (Words segmentation). Trong bai viét
nay, dé thyc hién tach tur, ching t0i su dung cong cu ViTokenizer cua thu vién pyvi co
san trén Python do tac gia Tran (2016) xay dung. Két qua tach tir thu dugce d6 chinh xac
tir 96%-98% (xem Bang 2).

Bang 2. Vi du tach tir tiéng Viét bang cong cu ViTokenizer ciia thw vién pyvi

Cau géc Cau da tach tir bang ViTokenizer

Dau tu thém trang thiét bi giang day Pau_tu thém trang_thiét_bi giang_day

Can phai di vao chuyén sau van dé giang day hon Can phai di vao chuyén_sau van_d¢ giang_day
nira hon_nira

Giang day tan tam Giang_day tan_tam

Giang vién nén chi trong vao ly thuyét trong bai hon  Giang vién nén chi_trong vao ly_thuyét trong bai hon

Tuy nhién theo H6 va Db (2014) va Vii (2020), BoW c¢6 mét s6 nhuoc diém nhu
tir dién chira rat 16n s6 lugng tir (tir dién cua tap dix liéu “y kién ngudi hoc Truong Dai
hoc Nha Trang” cta chling tdi sir dung trong bai viét nay co kich thudc 1a 1,366), dan dén
vector ddc trung thu dugc s& c6 kich thudc rat Ion, co rat nhiéu tir trong tir dién khong
Xuat hién trong vian ban din dén trudng hop vector thua (sparse vector). Bé khac phuc
nhuoc diém nay, ching t6i 4p dung phuong phap Term Frequency-Inverse Document
Frequency (TF-IDF) (Robertson, 2004) de danh gia d6 quan trong cua mot tr dya vao
trong 6 cua tir 6 trén toan bo van ban. Tan sé xuat hién tf cia mot tir trong mot vin ban
dua trén toan b van ban trong tap training dwoc tinh theo Céng thac (1):

fta
tf(t,d) = —— 1
f(td) R (1)
Trong do, fiala s6 1an tir t xuét hién trong van ban d trén toan b tong s6 tir trong
van ban d. Bang 3 the hi¢n tan suat xuat hi¢n cua mot so tir trong tap training. Mot vai tur
c6 tan suat xuat hién nhiéu thuong khdng cé gia tri dac trung khi phan loai.

Béang 3. Bang tan suat xuat hi€n ciia mgt so tir trong toan b vian ban

Tur can_ddi sinh_vién dé  day hiéu nhiét_tinh

Tan suét 1 296 442 457 473 516

Dé giam gia tri dic trung ctia c4c tir thudng xuyén ¢ Bang 3, ching t6i s& tinh idf
theo Cong thuc (2):

idf(t,D) = 1og(1 + L) +1 2)

1+|deD:ted)|

Trong d6, |D| 1a tong sb van ban trong tap training. Mau sé 1a s van ban trong tap
traning c6 chua tir t. Trong Cong thirc (2) dwoc cong thém 1 vi néu maot tir khdng xuat
hién & bat ctr vin ban nao trong tap training thi mau sb s& bang 0. Bang 4 cho thay rang
cac tir thuong xuat hién ¢ Bang 3 da duoc danh lai trong s6 quan trong trong toan van
ban. C4c tir ¢d trong s6 cang cao thi cang co gié tri trong phan loai.
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Bang 4. Két qua tinh gia tri trong s6 cia idf

Tu nhiét_tinh hiéu day dé sinh_vién can_dbi

idf values 2.388719 2497321 2.550667 2.573762 3.091622 7.939738

Sau khi tim duoc tf, idf, cdng thic tf — idf duoc tinh theo Cong thac (3):

tfidf(t,d,D) = tf(t,d) x idf (t,D) (3)
2.3.  Cac thuat toan phan loai

Sau khi tién xu Iy bo dit liéu tho “y kién nguoi hoc tai Truong DPHNT” & trén,
ching toi s€ ap dung céc thuat todn Machine Learning trén bo dir liéu vira thu dugc. Trong
Ho va bd (2014) va Vii (2020) d néu c6 rat nhiéu thuat toan phan loai van ban nhu Naive
Bayes Classifier, Decision Tree (Random Forest), Vector Support Machine (SVM),
Boosting and Bagging algorithms, Convolution Neural Network (CNN), Recurrent
Neural Network (RNN), Long Short-Term Memory (LSTM, Bi-LSTM), va SLDA. Viéc
lya chon md hinh nao tét s& phu thudc vao bo dit liéu vin ban dau vao. Trong khudn khd
bai viét nay, ching t6i s& sir dung phuong phap NBC (Naive Bayes Classification) va
SVM vao viéc phan loai y kién ngudi hoc cua Truong DPHNT ciing nhu danh gia do hiéu
qua cua tirng phuong phap.

2.3.1. Naive Bayes Classifier (NBC)

Naive Bayes Classification (NBC) la mot thuat toan phan loai thuéc nhom
Supervised Learning (hoc c6 giam sat) dua trén tinh toan xac suat ap dung Dinh Iy Bayes.
Trong Han, Kamber, va Pei (2011), Karthika va Sairam (2015), va Zhang (2004) dé cap
k¥ thuat Naive Bayesian ban dau dwa trén dinh nghia vé x4c suat c6 diéu kién (conditional
probability) va “Maximum likelihood”. Pinh 1y Bayes dung d¢ tinh xac suat ngau nhién
cua su kién y khi biét cac “feature vector” X = Xi,...,X» ta diing Cong thirc (4):

PONP(Xq, vy X |Y)
P(X1,.wXn) (4)
Gia sir rang cé4c thanh phan cua “feature vector” x 1a doc 1ap véi nhau ta c6 Cong
thac (5):

P(y|xq, ) Xp) =

P(x|y) = P(xy N xz N o xp|y) = Tizg P(xily) ®)
Tir gia thiét cua dinh ly Bayes ¢ Cong thic (4) va (5) duoc viét lai thanh Cong thic (6):

P(y) H?=1P(xi|3") (6)

P(xl,...,xn)

P(ylxq, oy Xp) =

O cac phuong trinh trén, ta c6 mau sé P(x1,...,xn) |2 cac hang s6 dau vao da cho va
khéng phu thugc vao P(y | X,...,Xn). Do do, chiing ta c6 thé ap dung quy tac phan loai
nhu sau (Cong thuc (7)):
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P(ylxli "'ixn) x P(y) H?:lp(xily) (7)

Trong d6, oc1a phép ti 1¢ thuan. Cong thirc (7) dugc viét lai nhu sau (Cong thic (8)):
y = argmax P(y) [Ti=1 P(xily) (8)

Chung ta c6 thé st dung udc lwong Maximum A Posteriori (MAP) hoic
Maximum Likelihood dé tinh cac phan phéi P(y) va P(xi| y) dua trén tan sb twong ddi cua
I6p y trong training data. Udc lugng Maximum Likelihood dua ra gia sir rang feature
vector X tuan theo mot phan phéi bat ki va duogc mé ta bang tham sb 6. Trong Vii (2020),
y tuong chinh caa Maximum Likelihood 1a viéc di tim bo tham sé 6 dé xac suat 8 =
max P(xy, ..., X, |0) dat gid tri lén nhét. Trong d6, P(x1|d) 1a mot x&c suat co diéu kién va

P(X1,....Xnl6) 1& X&C suat dé toan bo cac sw kién xu,....xn xay ra dong thoi (likelihood). Véi
gia thict tir dinh ly Bayes rang cac thanh phan cua feature vector x 1a doc 1ap, ta c6 thé
quy Ve bai toan toi uu (Cong thirc (9)):

6 = max[[;Z, P(x;|6) 9)

) Bai toan t6i wu (COng thuc (9)) duoc viét lai dudi dang twong dwong bang cach
lay log cua veé phai ta dugc Cong thac (10):

6 = max i, log (P(x;]6)) (10)

Phuong trinh trén ta c6 thé 4p dung log vao vé phai vi log 1a mét ham dong bién
trén tap céc s6 duong va mot biéu thire s& 1a 16n nhat néu log caa né 1a 16n nhat. Do do,
bai to4an Maximum Likelihood duogc dua vé bai toan Maximum Log-likelihood. Ap dung
quy tic & Cong thuc (10) vao Cdng thic (8), ta thu dugc Cong thac (11):

y=arg max = log(P()) + ZiL: log (P(x;1y)) (11)

Trén thuc té, gia thiét Naive Bayes Classifier dua ra hau nhu khong thé xay ra.
Nhung diéu nay lai gilp bai toan troé nén don gian, hoat dong hiéu qua va cuc ki nhanh
chéng trong nhiéu trudng hop thuc té nhu bai toan phan loai vin ban, loc tin nhan rac hay
loc spam email. Viéc tinh toan phan phdi P(xily) phu thudc vao loai dit liéu. Trong trudng
hop nay la bai ton phan loai van ban, chlng toi s& sir dung phan phéi “Multinomial Naive
Bayes”. Trong md hinh phan phdi nay, gia tri cua thanh phan x; trong mai feature vector
chinh 12 s6 1an tir thr i xuat hién trong van ban d6. Phan phdi Multinomial Naive Bayes
duogc tham sé hoa bai vector 6, = (Ay1,...,6yn) cho mdi class y, trong d6 n 1a sb lugng céc
dic trung hay néi cach khac, n 1a kich thudc cua tir dién trong Bag-of-words (n = 1,366
trén bo dir lidu training caa ching toi). 6yi 1a xac suat P(xily) cua dic trung thir i roi vao
cac mau thugc class y.

Nhu da dé cap & trén, 6y dugc wée luong bang cach sir dung smoothed version of
maximum likelihood (twong rng vai viéc dém tan suat xuat hién cua tur thir i trong van
ban) nhu sau (Céng thuc (12)):
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é = Nyi+a

yi
Ny+an

(12)

Trong d6: Ny; = Yyer x; 12 téng sb 1an xuét hién cua dic trung thr i roi vao cac
van ban cua class y trong tap traning T; Ny, = i, Ny; la téng s6 lan cua tat ca cac dic
trung Xi,...,Xn 101 vao class y.

_ Cong thire 12 ¢6 the tranh dwoc han ché khi mot dic trung mdi thir i khong xuét
hién lan nao trong class y cua tap traning T voi moi a > 0. Thong thuong, khi chon a =1
thi duoc goi la Laplace smoothing, a < 1 la Lidstone smoothing.

2.3.2. Support Vector Machine (SVM)

Bén canh viéc stir dung phuong phap phan loai van ban don gian nhu NBC, trong
bai viét ndy ching toi ciing sir dung phuong phap Support Vector Machine dé phan loai
y kién nguoi hoc & Truong Pai Hoc Nha Trang. Cac nghién ctu caa Joachims (1998);
Srivastava va Bhambhu (2010); Tran va Pham (2012) dua trén phuong phap SVM cho bai
toan phan loai vin ban déu c6 két qua rat tot. SVM ciing 1a mot phuong phap hoc ¢ giam
séat (supervised learning) trong cac mé hinh nhan dang mau dua trén viéc cuc dai hda dai
bién phan I6p (max margin classification) va lua chon cac kernel phu hop (Hinh 5 va 6).
Phuong phéap nay c6 thé hoat dong véi cac dir liéu duoc phan tach tuyén tinh va phi tuyén.

@ Wix+b=0
o ¢
o
o
@ o <
o
e © »

Hinh 5. Minh hea mat phan cach gitra hai class

/17 ey =
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o \ \° °

o \
o \ \0 00
fo) \
® o
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Hinh 6. Minh hoa bai toan t6i wu SVM bing cach tim dwong phan chia dé thu
dwoc max margin
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Ky thuat cua phuong phap SVM dugc mo ta téng quét trong khong gian d chiéu
nhu sau: Cho trudc Xi,...,xn diém va mdi diém thuoc vao mot class bat ki, can tim mot
situ phang (hyperplane) phan hoach t6i wu sao cho diu cua ham wéc lwong H =
xsign(wTx + b);w € R%, b € R s& thé hién dugc diém dir liéu xi € RY ndm & cum dit liéu
nao. Dé dé dang hiéu duogc ¥ tuong cia phuong phép SVM, ching ta xem xét bai toan
phan loai hai l6p trong khdng gian hai chiéu nhu hinh minh hoa. RO rang trong Hinh 6
ching ta 6 thé tim duoc nhiéu dudng phan tach, nhung néu chon duoc mot duong phan
tach téi uvu nhu Hinh 6 thi két qua s& tot hon. Nhiém vu cta phuong phap SVM 1a di im
duong thang (siéu phang) nhu Hinh 6. Xem xét tap training cd dir liéu c6 thé tach roi
tuyén tinh (x1,y1),(X2,y2),....(xn,yn). VGi mdi diém xi twong tng véi nhan yi €+1 (ddu vé
phia am hoic duong), ta thu duoc dudng phan tach gitta hai class 1a H : W x + b = wix;
+ Wax2 + b = 0 va hai duong thang bién géc Hi, H-1 song song vai H va c6 ciing khoang
cach dén H. Véi cap dit liéu (xn,yn) bat ky, khoang céch tir diém do toi mat phan chia la
Yn(WTxy+b)

[Iwl]2

trong class nao téi mat phan cach: margin = min
n

. Trong Hinh 6, margin duoc tinh 1a khoang cach gan nhat tir mot diém bat ki

Yn(WTxn+b)
[lwll2

Bai to’én t6i wu trong SVM tré thanh bai toan xac dinh w va b sao cho margin dat
gia tri I6n nhat (Céng thuc (13)).

[Iwl]
mln Yn W, + b)} (13)

wlx, +b
(w,b) = arg max {min M}
w,b n

= arg max{

Gia sir rang khéng c6 phan tir nao cua tap mau nam giira Hi va H-, tac la
W.X+b >=+1vgiy =+1lvaw.x + b >=—1védiy=—1, ta thu dugc Cong thuc (14).

YowWlx, +b) =1,vn=1.2,..,N (14)

Bai toan toi wu (COng thuc 13) dong nghia vai viéc ||w|| dat nho nhét vai rang budc
¢ Cong thuc (14).
1

b [lwll,
sub]ect to: yn(wan +b)>1,Yvn=12,..,N (15)

(w,b) = arg max

Trong d6, Phuong trinh (15) da chuyén sang dang liy binh phuong va chia d6i de
dé dang tinh toan hon va t6i wu 16i (ca ham muc tiéu va ham rang bugc deéu 12 16i). Chlng
ta c6 thé giai bai toan 16i nay thong qua bai toan d6i ngau cua nd bang céach cuc tiéu hoa
ham Lagrange (Cong thuc (16)):

Lw,b,2) = S |13 + ZNo1 An(1 = 3 W xn + D)) (16)
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~ V6i 4 = [Anda,... ] |a cdc hé s6 Lagrange, An> 0, Vn. Tiép theo, bai toan dugc
chuyén thanh bai toan doi ngau bang cach cuc dai héa ham 1 (Céng thuc (17)):
A = arg max [min L(w, b, /1)] a7
A w,b

subjectto: 1 = 0,
N

z Anyn =0
n=1

Giai 4 cd thé duoc thuc hién bang phuong phap quy hoach dong bac 2 (Quadratic
Programing). Tir d6 ta c6 thé tim dugc cac tham sb:

N N
w = Z Aiyixy, b=y - Z ljijiji
i=1 j=1

Trong d6, Support Vector: (xiyi) la mot tap diém dir liéu bat ki nao d6 nam trén
duong bién gbc. Cudi cung, khi phan loai mot mau mai sé tién hanh kiém tra ham dau
sign(wx + b).

Trong thuc té, dit liéu duoc phan tach tir tap traning la phi tuyén, c6 su chng lan
nhau (nhiéu). Dan dén cac siéu phang bay gio ¢ thé 1a mot mat cong dé phi hop phan
tach dir liéu. Siéu phang nay cé thé tim thong qua anh xa dit liéu vao mot khéng gian co
s6 chiéu I6n hon bang cach str dung mot ham nhan K (kernel) thoa mén diéu kién Mercer.
Trong Nandi (2014) néu mot sé kernel phé bién thudng dugc st dung theo Bang 5.

Bang 5. Cac kernels thong dung

Ham Codng thirc

Linear Kernel K(xy)=<x\y>

Polynomial Kernel K (x,y) = < x,y > d: bac cta da thuc

Gaussian RBF K(ry)=erp —g |2 -y |*) = exp(—y | 2=y [*)
Sigmoid Kernel K (x,y) =tanh (;xTy + f), 7,8>0

3. KET QUA

Ap dung cac budc da trinh bay ¢ phan phuong phap thuc hién cho bai toan phan
loai trén tap y cua kién ngudi hoc Truong DHNT. Cu thé, str dung thuat toan SVM trén
tap training c6 kich thuéc lan luot 12 413, 516, 688, 1032, 2064 vai cac kernels ¢ Bang 5,
ta thu dugc két qua du doan & Hinh 7a. Hinh 7b thé hién @6 du doan chinh xac cua thuat
toan NBC trén cung tap traning véi mé hinh SVM.
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500 1000 1500 2000 500 1000 1500 2000
Number of training data Number of training data
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Hinh 7. Két qua dw do4n (%) ciia thuat toan SVM va NBC

Ghi chl: a) SVM st dung Linear Kernel, Polynomial Kernel, Gaussian RBF, va Sigmoid Kernel
va b) NBC véi a=10-40.5,1.

Theo két qua Hinh 7, khi kich thuéc tap training ting 1én dan dén sé chiéu cua cac
vectors déc trung 16n thi phuong phap SVM lam viéc hiéu qua hon phuong phap Naive
Bayes, diéu nay phu hop véi chiing minh caa Joachims (1999). Chung ta ciing c6 thé quan
sat dugc trong Hinh 7a, Linear kernel ciia phuong phap SVM cho két qua tot nhat trén
c4c tap training. Hon nita, khi st dung cac tham sé mic dinh nhu a=1 cho mé hinh Naive
Bayes thi két qua baseline kha thap, dic biét ddi véi tap training c6 kich thudc nho (dudi
76%). Do d6, chung t6i da tdi wu cac tham sé dé thu duoc két qua tét nhat trén tap dit liéu
y kién nguoi hoc cua Trudong Pai hoc Nha Trang. Cac tham sb duoc st dung trong tinh
toan trén 1a « = 1074, 0.5,1 cho thuat toan NBC; d = 2, y = 1/1,366, va # = 0 cho thuat toan
SVM. Déi véi tap training c6 kich thudc 1a 2,064 y kién va tap test 1a 889 y kién, ching
t6i thu duge do du doan chinh xac cao nhat cia md hinh NBC la 90.10% va SVM la
92.13%. R& rang, vai tap dir liéu ¢ nhidu va co sb chiéu vectors dac trung 16n nhu trong
bo dir lidu chiing toi da sir dung thi phuong phap SVM cho két qua du doan tot hon phwong
phap NBC, diéu nay duoc thé hién trong trong két qua qua so sanh bén duéi. Hinh 8 biéu
din két qua so sanh ciia hai phuong phap SVM va NBC.

94

O
N

Accuracy %

500 1000 1500 2000
Number of training data

Hinh 8. So sanh két qua du doan cia md hinh NBC va SVM
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Ap dung cac tham s téi wru nhat & trén cho ca hai phuong phap vao tap training
c6 kich thudc 16n nhét 14 2,064, ching ta c6 thé quan sat dugc chi tiét cac diém dit liu
da dugc phan vao 16p nao bang cach sir dung Confusion Matrix (Vii, 2020).

Normalized confusion matrix-SVM Normalized confusion matrix-NBC
co s¢ vat chat 0 o s& vat chat 0
0.8 ’ 0.8
khac 1 0.043 0.6 khac - 0.043 0.6
. 0.4 L 0.4
phugng phap 4 0.0021 0.0064 phuong phép 4 0.0021 0.017
F0.2 0.2
thdidoq O 0.0045 012 thaido { 0.0045  0.009 0.17
T . T T — 0.0 T . T T — 0.0
€0 sd vat chat khac phuong phapthai do €0 s6 vat chat khac phuong phapthai do
Predicted label Predicted label
(@) (b)

Hinh 9. Confusion matrix cho hai phwong phap
Ghi chd: 2) SVM va b) NBC.

Dya vao Hinh 9, ta thay rang cac diém dit liéu ¢ 16p “y kién khac” bi phan loai
nham nhiéu nhat va chiing dugc phan loai nham vao 16p “phwong phép giang day”, “thai
do cua giang vién ddi vai nguoi hoc”. Dir lidu ¢ 16p “phuong phap giang day” va “co s
vat chat” duoc phan loai dung nhiéu nhat. Két qua phan loai cho 16p “y kién khac” va 16p
“thai d6 cua giang vién ddi voi nguoi hoc” ciia phuong phap SVM cao hon phuong phap
NBC. Tir nhitng nhan xét trén, dé cai thién két qua dy doan, ching ti can phai hiéu chinh
lai tap training cho 16p “y kién khac” dé thu duoc két qua dy doan t6t hon.

Ngoai ra, tap dit li¢u ching toi dang sir dung bi mat can bang dit ligu giira cac 16p,
c6 su chénh léch rat 16n. Do d6, phuong phap precision va recall dwoc str dung dé danh
gié hiéu qua phan loai cia md hinh (Vi, 2020) (Bang 6 va 7).

Bing 6. Uéc lwgng dua trén Precision va Recall cho phwong phap NBC

Class Precision Recall Fl-score  Support
Co so vat chit 0.99 0.97 0.98 151
Khac 0.73 0.57 0.64 47
Phuong phap 0.88 0.95 0.91 469
Thai do 0.91 0.82 0.86 222
Macro avg 0.88 0.83 0.85 889
Weighted avg 0.90 0.90 0.90 889
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Bang 7. Ué6c lwong dua trén Precision va Recall cho phwong phap SVM

Class Precision Recall F1-score Support
Co so vat chat 0.99 0.97 0.98 151
Khéac 0.89 0.68 0.77 47
Phuong phéap 0.91 0.95 0.93 469
Thai do 0.90 0.88 0.89 222
Macro avg 0.92 0.87 0.89 889
Weighted avg 0.92 0.92 0.92 889

Dua trén két qua cua F1-score ching ta c6 thé di dén két luan rang md hinh SVM
hoat dong kha tot doi vai tap dir liéu “y kién nguoi hoc tai Truong DPHNT”.

4. KET LUAN

Trong bai béo nay, véi mong muén hiéu dugc cac phan hdi cia ngudi hoc vé céc
hoat dong dao tao ctia Nha trudng, ching t6i da dé xuat xu Iy tu dong y kién nguoi hoc
dwa trén cac phuong phép phan loai vin ban. Két qua thir nghiém khé kha quan trén tap
dir liéu y kién ngudi hoc tai Truong DPHNT-mot tap dir liéu c6 nhidu véi phuong phap
SVM 14 92.13% va NBC 1a 90.10%. Budc tiép theo, chung toi s& thuc hién téi wu mo
hinh, thir nghiém véi cac phuong phap phan loai khac dé cai thién do chinh xac cia mo
hinh phan 16p, xir 1y va phan tich thém dé hiéu rd hon cac y kién ciia nguoi hoc, tir d6 hd
trg cac don vi chirc niang dua ra cac dé xuat phi hop dé nang cao chat lugng dao tao cua
Nha truong.
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