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1. Mé dau

Két qua hoc tap ciia ngudi hoc 1a mot nhan t6 khach quan danh gia nang lyc cua mot cé nhan
vé kha nang tiép thu tri thirc khoa hoc va ning lyc van dung nhiing tri thic, ki nang ‘chuyén mén
dugc dao tao, ndng luc tu duy cua ho. Mot méi truong gido duc dai hoc t6t mang dén co hoi rén
luyén, cai tao tu duy, tri tué va bdi dap cac ky ning can thiét cho nguoi hoc. Song tac dong nay
khong phai 13 mot yéu t6 cé tinh thy dong, ma can co sy tich cuc va cha dong tiép nhan cua
ngudi hoc. Chit luong dio tao cho ngudi hoc ¢6 thuc sy dugc nang cao & mot mie do cap nhat
dugc véi mot nén san xuat tién tién hay khong con phy thudc vao yéu to chu quan ciia ngudi hoc.
Do d6, viéc nghién ciru cac nhan té vé lich sinh hoat hang ngay, nhitng nhan t6 ¢6 vai trd quan
trong d6i vai sy hinh thanh thai d6 va dong co hoc tap, s rat co ich ddi voi ban than qua trinh
dao tao ciling nhu qua trinh hoc tap cua ho. Trong nghién ciu nay, tac gia ung dung ly thuyét
thong ké vao viéc nghién ciru dinh lugng nhitng tac dong cua cac thoi quen sinh hoat hang ngay
ciia nguoi hoc trong mot truong ky thuat dén két qua hoc tap cua ho thong qua mot mé hinh hoi
quy da tuyén tinh duoc xay dung tir b dit lidu thu thap duoc trong nhitng ndm gan day vé ngudi
hoc cua trrong Pai hoc Ky thuat Céng nghiép, Pai hoc Thai Nguyén. Cac phuong phap danh gia
chat lugng cua mo hinh dugc dua ra dé tim ra mot md hinh c6 ich, phi hop nhat véi bo dit ligu
[1]-[6]. Tu két qua dat duoc do, cac nhan tb quan trong duge danh gia bang thang do dinh luong
dé mang lai nhitng két luan khach quan cua chu dé nghién ctu [7], [8].

2. Dir liéu va cac danh gia dir li¢u

Mau thdng ké co kich thude 403 dugc xay dung trén co so dir liéu thu thap duoc tir sinh vién
cua trudng trong cac khéa sinh vién gan thoi gian nghién ctu (truéc thoi diém dich Covid-19)
gom K49, K50, K5-VB2, K51, K52, K53, K54, K55, thugc nhiéu khoa chuyén mén khac nhau
cua truong. Cac kiém dinh miu dugc dua ra ¢ day dé danh gia tinh khach quan ctia bo dir liéu.
Bo dir lidu gdm cac trudng thong tin 1a cac bién thong ké dugc nhu sau:

1. Két qua hoc tap (theo thang diém 4) hoc ky 1 nam hoc (2019-2020), ky hi¢u: TBHK.

. Khéa: ky hiéu Khoa, sinh vién twong urng véi khoa dao tao cua truong.

. S tin chi ding ky trong hoc ky 1: ky hiéu TCDK.

. S tin chi duy thi hoc ky: ky hiéu TCTHI, 1a mot yéu té cdu thanh tryc tiép dén TBHK.

. Thai gian nghi hoc trong hoc Ky, tinh bang sé tiét nghi hoc: ky hiéu TG_nghi.

. Thoi gian danh cho viéc tu hoc trung binh mét ngay trong hoc ky: ky hiéu Tu_hoc.

. Thoi gian choi thé thao trung binh trong ngay: ky hiéu Sport, ca&c mén thé thao van dong.
. Thoi gian choi Games trung binh trong ngay: ky hiéu Xgames.

. Thoi gian tham gia cdc mang xa hoi (Facebook, Zalo, Instagram,...): ky hiéu Facebook.

10. Thoi gian lam thém trung binh trong ngay: ky hiéu PT_Job.

11. Thoi gian danh cho viéc giao luu vai ban bé trung binh trong ngay: ky hiéu Chatting.

12. Thoi gian danh cho viéc mua sim db an, d tiéu dung trung binh: ky hiéu Market.

13. Thoi diém di nga hang ngay: ky hiéu Sleep.

14. Bién dinh tinh xem xét khung gio di nga hang ngay, ky hiéu Time, dugc phan loai theo cac
khung gio: L1 = (Time):: khung gio tir trude dén 22h30 (som); L2 = (Time).: tir sau 22h30 dén
trudc Oh00 (muon); L3 = (Time)s: tir sau 0h00 dén trudc 3h00 (khuya).

15. Thoi gian nga trung binh mét dém: ky hiéu Sleeptime.

16. Bién dinh tinh xac dinh nguoi song cing véi ngudi duge diéu tra (ky hiéu Part): P1 =
(Part);: séng mot minh; P2 = (Part),: sdng cting véi ban; P3 = (Part)s: séng cung véi ngudi yéu;
P4 = (Part),: song clng véi gia dinh.

17. Thoi gian tham gia cac hoat dong doan thé, tinh nguyén, tinh trung binh theo tuan: Youth.

18. Thoi gian tham gia sinh hoat cac Club tiéng Anh, tinh trung binh theo tuan: ky hiéu E-
CLUB.
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19. Thoi gian thuc hién c&c cudc ndi chuyén véi nguoi than, nguoi trong gia dinh théng qua
mang di dong, mang Internet, tinh trung binh theo tuan: ky hi¢u Video_chat.

20. Bién dinh tinh x4c dinh méi truong cu tra cia sinh vién duoc diéu tra (ky hiéu Residence):

P1 = (Residence):: cu tra tai ky tuc x4 truong; P2 = (Residence)z: cu tra tai Xom tro gan
truong (khoang cach dudi 1,5 km); P3 = (Residence)s: cu tra tai Xom tro xa truong (khoang céch
trén 1,5 km); P4= (Residence)s: cu tra cung gia dinh (b6, me, anh, chi, ong, ba...).

Bo dir liu thu thap trong ngan han (short-term), dwoc gidi han trong thoi gian cia hoc ky
nghién ctru, nham muc tiéu liy duoc thong tin dang tin cdy nhit, ddng thoi cac tac dong cua céc
bién dyu bao dén bién phu thuoc duoc thé hién rd nhat, it bi anh huong bai cac nhan t6 dai han
(long-term). Cac bién dy bao dinh luong (numerical predictors) duge do theo cing don vi thoi
gian la gio. Cac bién dinh tinh (categorical variables) duoc mé hoa theo cé4c gia tri nhu sau:

1) BiénTimela:L1néu{L2=0,L3=0};L2néu{L2=1,L3=0};L3néu{L2=0,L3=1}.

2) Bién Part 1a: P1 néu { P2 =0, P3 =0, P4 =0}; P2 néu {P2 =1, P3 =0, P4 = 0}; P3
néu {P2 =0, P3 =1, P4 =0}; P4néu{P2=0,P3=0, P4=1}.

3) Bién Residence 1a: R1 néu{R2 =0,R3=0,R4 =0}; R2néu {R2 =1, R3=0, R4 = 0};
R3néu{R2=0,R3=1,R4=0}; R4néu{R2=0,R3=0,R4 =1}.

4) Bién Khoa la: K49 = (Khoa); néu {K5VB2 = K50 = K51 = K52 = K53 = K54 = K55 =
0}, K5VB2 = (Khoa), néu {K5VB2 = 1, K50 = K51 = K52 = K53 = K54 = K55 = 0}, K50 =
(Khoa)s néu {K5VB2 = K51 = K52 = K53 = K54 = K55 = 0, K50 = 1}, K51 = (Khoa)s néu
{K5VB2 = K50 = K52 = K53 = K54 = K55 = 0, K51 = 1}, K52 = (Khoa)s néu {K5VB2 = K50 =
K51 = K53 = K54 = K55 = 0}, K53 = (Khoa)s néu {K5VB2 = K50 = K51 = K52 = K54 = K55
= 0, K53 = 1}, K54 = (Khoa); néu {K5VB2 = K50 = K51 = K52 = K53 = K55 = 0, K54 = 1},
K55 = (Khoa)s néu {K5VB2 = K50 = K51 = K52 = K53 = K54 = 0, K55 = 1}.

2.1. Céc kiém dinh trén bé di ligu

Céc cong cu kiém dinh truc quan cho phép danh gia mac do chudn héa dit liéu khach quan
bao gdm phan tich tinh chit phan phéi chuan cua bién phu thuéc TBHK théng qua céc test
Shapiro-Wilk va non-constant error variance, cac thong sé skewness va kurtosis, ma tran tuong
quan giita cac cap bién dinh lwong (TBHK,TCTHI, TG_nghi, Tu_hoc, Sport, XGames,
Facebook, PT_job, Chatting, Sleeptime, Youth, E_CLUB, Market), biéu db hoi quy tuyén tinh
cua bién phuy thudc trén timg bién du bao cu thé. Cac kiém dinh nay dwoc thé hién cho md hinh
cu thé dugc danh gia [1], [3], [4]. Ma tran hé s tuong quan giita cac cap bién dinh lugng thé hién
trong Bang 1.

Bang 1. Ma trdn hé sé fwong quan giiva cac cap bién dinh hrong tir bg dir liéu

TBHK  TCTHI TG nghi Tu hoc Sport XGames Facebook PT Job Chatting Market Sleeptime  Youth E _CLUB

TBHK 1,00 0,17 -0,36 0,34 0,07 -0,52 -0,16 -0,14 0,13 0,04 -0,09 0,08
TCTHI 0,17 1,00 -0,12 0,04 0,00 -0,17 0,01 0,00 0,04 0,06 -0,05 0,04
TG_nghi -0,36 -0,12 1,00 -0,11 0,01 0,30 0,05 0,13 -0,03 -0,05 0,11 -0,01
Tu_hoc 0,34 0,04 -0,11 1,00 0,01 -0,25 -0,14 -0,02 0,03 -0,06 -0,07 0,11
Sport 0,07 0,00 0,01 0,01 1,00 -0,24 0,02 0,03 -0,02 0,09 -0,08 0,09
XGames -0,52 -0,17 0,30 -025  -0,24 1,00 0,13 0,15 -0,02 -0,06 0,01 -0,08
Facebook -0,16 0,01 0,05 -0,14 0,02 0,13 1,00 0,26 -0,03 0,06 0,00 0,00
PT_Job -0,14 0,00 0,13 -0,02 0,03 0,15 0,26 1,00 -0,04 -0,01 -0,07 0,07
Chatting 0,13 0,04 -0,03 0,03  -0,02 -0,02 -0,03 -0,04 1,00 0,06 -0,09 0,16
Market 0,04 0,06 -0,05 -0,06 0,09 -0,06 0,06 -0,01 0,06 1,00 -0,02 0,17
Sleeptime -0,09 -0,05 0,11 -0,07 -0,08 0,01 0,00 -0,07 -0,09 -0,02 1,00 -0,04
Youth 0,08 0,04 -0,01 0,11 0,09 -0,08 0,00 0,07 0,16 0,17 -0,04 1,00
E CLUB 011 0,09 -0,07 0,09 -0,04 -0,06 -0,02 0,07 0,12 0,08 0,13 0,35

0,11
0,09

-0,07

0,09

-0,04
-0,06
-0,02

0,07
0,12
0,08
0,13
0,35
1,00

Tir ma tran nay, ta thay cac cap bién déu co hé 30 tuong quan nho (dusi 0,9 dugc coi la mic
chap nhan dugc). Picu nay cho thiy ta khéng ¢ van dé gap phai vé su twong quan tuyén tinh
gitra chang [2].

2.2. Xay dgng md hinh héi quy duwa trén cdc phwong phdp lwa chen bién phu thugc
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Trong muc nay ching ta s& dé xuét cac mé hinh hoi quy tuyén tinh va phi tuyén, cac phuong
phap lra chon mo hinh phi hop véi bo dit liéu thu thap. Viéc kiém chang tinh hitu dung, chat
luogng cac md hinh nay dua trén cac test Shapiro-Wilk va non-constant error variance (ncv), chi
s6 variance inflation factor (VIF), chi s6 AIC (twong dwong chi s6 BIC) [5], [7]. Cac kiém dinh
khac d4nh gia chit lwong mé hinh ciing dugc trinh bay trong Muc 3 thong qua cac phuong phap
kiém dinh chéo, kiém dinh phan nhoém k-cum, kiém dinh dua trén tap huan luyén (training data)
va tap kiém chung (testing data).

2.2.1. M6 hinh héi quy da tuyén tinh thé so dya trén toan bé tap di liéu ban dau: Nmod

D4i véi mo hinh nay, ta xem xét sy dong gbp cua tat ca cac bién dy béo trong tap dit liéu ban
dau. M6 hinh dugc biéu dién trong phuong trinh (1). Thong qua cac két qua hé sb thu duoc cua
mo hinh nay, thu duoc trén phan mém R, ta cd thé thiy mic do dong gop khong dat mac do dang
tin cay cao cua cac bién Time, Sport, Facebook, PT_Job, Chatting, Sleeptime, Part, Youth,
E_CLUB, Market, Khoa. Biéu nay cho thdy mirc d6 overfitting ciia md hinh va sy can thidt loai
bo céc yéu td nay dé cai thien mo hinh.

TBHK = by + by (TCTHI) + b,,(Time), + b,3(Time)s + b3(TG_nghi) + b,( Tu_hoc) + bs( Sport) +

bs(XGames) + b;( Facebook) + bg(PT_Job) + by( Chatting) + byo( Sleeptime) + by ,( Part), +
by13(Part)s + byg 4( Part), + by, ,(Residence), + by, 3(Residence)s + by, 4(Residence), + bis(Youth) +
b14(EcLyp) + bis(Market) + byg 2 (Khoa); + bye3(Khoa)s + byg4(Khoa)s + byg5(Khoa)s + by s(Khoa)g +
by67(Khoa); + by g(Khoa)g. 1)

Céc thong sé skewness va kurtosis cia bién phu thuoc TBHK 1a 0.1114761 va 0.7941757 so
vé6i 0 va 3 cua cac thdng sé nay d6i véi phan phdi chuan. CAc test cho tiéu chuan phan phéi chuan
cua thang du (residual) cho mé hinh 1a Shapiro-Wilk va ncv cho cac két qua W = 0.98597, p-
value = 0.0006266 va Chisquare = 18.42896, Df = 1, p = 1.7636e-05 tuong ung. Cac p-value cua
hai test nay déu nho hon nhiéu muc tin cay chap nhan dwoc tdi thiéu 0.10. Théng s6 (Akaike)
AIC = 619.2596 (hozc thdng sb tuong dwong 1a Schwarz Bayes BIC = 735.1567). Bdi véi thong
s6 nay, md hinh con nao c6 théng sé nho hon 1a tét hon. Ta s& dung tiéu chuan nay dé lya chon
mé hinh [5], [7].

2.2.2. M6 hinh hoi quy da tuyén tinh dya trén viéc lwa chon bién du bao tir md hinh Nmod

Viéc lya chon bién du béo dua trén thong s6 AIC dua dén mé hinh MO biéu dién & phuong
trinh (2). Tuy vay, cac thong sé tir hai test Shapiro—Wilk va ncv ciing cho két qua nho, khong dat
mirc dang tin cdy yéu cau.

TBHK = 1.97197 + 0.01495 * TCTHI - 0.02475 * TG_nghi + 0.10461 * Tu_hoc - 0.20258 *
XGames - 0.02116 * Facebook + 0.03520 * Chatting - 0.19134 * ResidenceR2 - 0.30077 *
ResidenceR3 - 0.15897 * ResidenceR4. 2

Lya chon md hinh dya trén tiéu chi hai test kiém dinh thang du cuia mé hinh c6 tuan theo phan
phdi chuan hay khéng dan dén maot tap céc bién du bao va mo hinh twong tng, ky hiéu LMO
dugc cho bai phuong trinh (3). Trong mé hinh nay, hai test trén cho cac két qua kiém dinh p-
value tot & mic chip nhan duoc, lan luot 1a W = 0.99733, p-value = 0.7651 va Chisquare =
2.410272, Df = 1, p = 0.12054. Tuy vdy, mé hinh ndy con cac bién du bao Ia Time, Sleeptime,
PT_Job c6 p-value cua uéc lwong hé s6 theo phan phéi t (phan phéi Student) khong dat (tirc cao
hon) muc dang tin cdy mic dinh. Diéu ndy dan dén kha niang vé sy du thira thong tin (overfitting)
cta mé hinh LMO.

TBHK = 1.515986 + 0.075029 * TimeL2 - 0.007532 * TimeL3 + 0.034612 * TCTHI - 0.199506 *
ResidenceR2 - 0.252170 * ResidenceR3 - 0.282932 * ResidenceR4 - 0.029349 * Facebook - 0.025431 *
Sleeptime + 0.068770 * Sport - 0.022309 * PT_Job + 0.156594 * Tu_hoc. 3)

Tir két qua ndy, mot 1an nira sir dung chi sé AIC cho viéc lva chon md hinh. Chi s6 AIC nhé
nhat xay dung dugc tir LMO, ky hiéu LM1, cho boi phuong trinh (4).

TBHK =1.41032 + 0.03544 * TCTHI + 0.16253 * Tu_hoc - 0.02888 * Facebook - 0.02089 * PT_Job -
0.21045 * ResidenceR2 - 0.27050 * ResidenceR3 - 0.30135 * ResidenceR4 4
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Thong s hai test Shapiro-Wilk va ncv lan luot 1a W = 0.99777, p-value = 0.8745 va Chisquare
= 3.114972, Df = 1, p = 0.077576. AIC cta LM1 la 720.343 so vai 722.8904 ctia LMO c6 chat cai
thién. Chi sé Multiple R-squared: 0.1923, Adjusted R-squared: 0.178, F-statistic: 13.4 on 7 va 394
DF, p-value: 1.531e-15. Céc kiém nghiém mé hinh LM1 truc quan hda bai cac Hinh 1-4.

Céc biéu do trong Hinh 1-2 thé hién tinh phan phdi chuan tic cua thang du cho mo hinh LM1.
Biéu d6 Hinh 3 (phai) biéu dién tinh ding din caa md hinh trén toan bo tap dir liéu quan sat so
véi nhitng gia tri phu hop (fitted values). Céac biéu db trong Hinh 3 (trai) va Hinh 4 thé hién tam
anh huong nhirng quan sat ngoai 1¢ trén tong thé mé hinh LM1. Nhiing outliers (quan sat ngoai
18) c6 do do Cook 16N hon 4/394 ~ 0.01. Tir céc biéu do nay, c6 thé thiy LM1 khong c6 nhiing vi
pham nghiém trong, 1&2 m6 hinh chap nhan dugc.

2.2.3. M6 hinh hai quy chiza cac nhan to rwong tdic (interaction terms)

Xét hai mo hinh chira nhan t6 trong tac, ky hiéu MO va M1, cho boi phuong trinh (5) va (6):

TBHK = 1.206 + 0.02721 * TCTHI — 0.04355 * (Sport*0.7) -0.01599 * (Tu_hoc"2.7) -
1.199e-05 * (XGames”6.3) + 0.3952* (Tu_hoc) +0.04.798 * (Facebook) — 0.2074 * ResidenceR2
— 0.2944 * ResidenceR3 — 0.2808* ResidenceR4 + 9.213e-03 * (Sport*0.7)*(Tu_hoc"2.7) -
1.161e-05 * (XGames”6.3)*(Tu_hoc) - 3.920e-02 * (Tu_hoc)*(Facebook), 5)

TBHK = 1.207+ 2.769¢e-02 * TCTHI - 3.671e-02 * (Sport"0.67) - 1.472e-02 * (Tu_hoc"2.75)
- 1.211e-05 * (XGames”6.3) + 3.676e-01 * (Tu_hoc) + 2.496e-02 * (Facebook"1.4) - 2.055e-01
* ResidenceR2 - 2.962e-01 * ResidenceR3 - 2.822e-01 * ResidenceR4 + 8.917e-03 *
(Sport?0.67)*(Tu_hoc”2.75) - 1.164e-05 * (XGames™6.3)*(Tu_hoc) - 1.853e-02 *
(Tu_hoc)*(Facebook”1.4) (6)

Density Plot: TBHK
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Hinh 3. Biéu dé khoang cach Cook va leverage (trai) va biéu do giira gia tri quan sat va gia tri phi hop
(phdi) cua LM1

Céc thong s6 2 test Shapiro-Wilk va ncv ciia hai mé hinh nay déu dwoc dap ung tot: voi W =

0.99678, p-value = 0.6093, Chisquare = 2.348949, Df = 1, p = 0.12537, va W = 0.99702, p-value

= 0.6763, Chisquare = 2.769762, Df = 1, p = 0.09606 twong ¢ng cho tirng md hinh. Céc théng s6

Multiple R-squared: 0.2882, Adjusted R-squared: 0.2662, F-statistic: 13.12 vgi 12 va 389 DF, p-

value: < 2.2e-16 d6i voi md hinh MO, va Multiple R-squared: 0.2886, Adjusted R-squared:

0.2666, F-statistic: 13.15 vdi 12 va 389 DF, p-value: < 2.2e-16 cho md hinh M1. Tuy nhién, hai

md hinh nay cho céc thong sé VIF (Variance inflation factor) & cac sé hang lién quan bién
Tu_hoc.

Cook's distance Residuals vs Leverage
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Hinh 4. Biéu do khodang céch Cook (tréi) va biéu do leverage va thang dir chuan hoa (phai)
3. Kiém dinh mé hinh

Trong muc ndy, ta s& xem xét cac phuong phap kiém dinh nham danh gia sy khdng pht hop,
quéa khép (overfitting) ciia mo hinh. Phuong phap ¢ ddy gom hai huéng chinh: Kiém dinh sir
dung hai nhém: Dit liéu huan luyén (Training data) va Di liéu kiém ching (Testing data); Kiém
dinh chéo (Cross Validation) sir dung phuong phép k-cum (k-folds) dé chia dir liéu thu thap
thanh k nhém va xay dung md hinh trén dix lidu ¢6 nhom thir k bi loai di va dugce ding dé kiém
chung, cubi cling dua trén viéc Iy gi4 tri trung binh két qua thu duoc.

3.1. Phan chia hai nhém di# ligu: Training data va Testing data
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Ta chia dit liéu ban dau 1am 2 nhoém theo ty 1& 80% (training data ding dé xay dung mé hinh)
va 20% (testing data dung dé kiém nghiém mé hinh) mét cach ngau nhién. Ta tién hanh thuc thi
nhd c6ng cu R, véi tham sé set.seed (1). Cac test co ban Shapiro-Wilk va ncv cho két qua dat
yéu cau (thé hién trong Bang 2). Véi céc lya chon set.seed khéc cho két qua twong tu.

Bing 2. Bang cac két qua ncv Test va Shapiro Test cho cac mé hinh

M6 hinh Shapiro test ncv test
LMO W =0.99699, p-value = 0.8175 Chisquare = 1.880531, Df = 1, p = 0.17027
LM1 W =0.99717, p-value = 0.854 Chisquare = 2.705386, Df = 1, p = 0.10001
M1 W =0.99727, p-value = 0.8721 Chisquare = 2.105556, Df = 1, p = 0.14676

Kiém dinh mé hinh trén Dit liéu kiém chimg duoc thuc hién théng qua ham predict trong R.
Ma tran twong quan (correlation) ctia d6 chinh xac gitra gia tri du bao (predicteds) tir m6 hinh va
dir lieu kiém chang (actuals) cho bsi ham cor d6i voi md hinh LM1 cho gia tri
cor(predicteds,actuals)=0.4318 tuy khdng qué Ién song phan anh mic tin cay dang ké cua tinh
dung dan cho m6 hinh LM1. M6 hinh LMO0, M0, M1 ciing cho két qua kha tuong doéng. P chinh
x4c min-max (min-max accuracy): cho ta biét mé hinh dy béo sai léch bao nhiéu so véi dir liéu
thuc té (Bang 3). C4c gia tri ndy gan véi 1 cho thdy tinh dung dén cua cac mé hinh. B léch phan
tram trung binh tuyét doi: (Mean Absolute Percentage Error, MAPE) MAPE = 100 x

n |Ypredicted—Yactuals|
i=1 n|Yactuais| ;

cta mé hinh (Bang 3). Cac gia tri kha bé cho thay mirc dang tin cay ctia cadc mé hinh.
Bang 3. D¢ do tinh chinh xdc Min-max va P \éch phan tram trung binh tuyét doi cac md hinh

, O mién gia tri tir 0 dén oo, gia tri cang bé cang phan anh tinh ding dan

M6 hinh Min-max accuracy MAPE (%)
LMO 0.804943 29.95281
LM1 0.8028475 30.41654

M1 0.8210835 26.06734

Cac thong s6 MAE, MSE, RMSE véi md hinh LM1 lan luot 12 0.4629594, 0.3177434,
0.5636873 deu nho. Céac két qua thu dugc ciing twong dong cho mo hinh LMO va M0, M1.

3.2. Kiém dinh chéo k-folds

Kiém dinh chéo 5-cum (5-folds) duoc biéu dién trong Hinh 5. Ky hiéu nho biéu thi gié tri thu
dugc tir md hinh dugc xay dyng tir fold thir k tuong wng va ky hiéu 16n 12 dir liéu thuc té. Cac ky
hiéu cuing mau biéu thi ching thudc ciing mét nhém thi k (fold thtr k). Cac duong thang tuong
dbi song song v&i nhau cho thay cac md hinh tir k folds kha giéng nhau. Biéu din truc quan nay
cho thdy md hinh LM1 kha tét. Ngoai ra, cac ky hiéu nho va cac ky hiéu 16n cing mau khong c6
su phan tan 16n. Diéu nay cang cho thay su pht hop cuia mé hinh LM1.

Small symbols are predicted values while bigger ones are actuals.

Fold 1
Fold 2
Fold3
AAAAAA Fold4 <
Fold5

Predicted (fit to all data)

Hinh 5. Biéu dién truc quan Kiém dinh chéo 5-folds cho mé hinh LM1
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Biéu dién thing du Kiém dinh chéo 5-folds cho md hinh LM1 th¢ hién trong Hinh 6. Mirc
phan tan thing du cta dit liéu quanh duong thang nam ngang mét cach ngau nhién cho thay tinh
hop ly ctia md hinh.

Small symbols show cross-validation predicted values

Fold 1 I
Fold2
Fold3
—————— Fold4
Fola5

TBHK (offset from predicted using all data)
X
]

Predicted (fit to all data)

Hinh 6. Biéu dién thang dur Kiém dinh chéo 5-folds cho md hinh LM
4. Két luan

Cac m6 hinh chira cac nhén t6 twong tac MO, M1 déap tng yéu cau voi hai test Shapiro va ncv;
c6 hé s6 VIF kha cao, diéu nay ly giai quan h¢ da tuyén tinh (multilinearity) trong cac bién du béo
ctia cac md hinh nay 16n. Thong tin c4c bién dy bao cung cap trong mé hinh 1a du thira nhiéu hon
(overfitting) so vai cac md hinh tuyén tinh [8]. Do d6, mé hinh M0, M1 ¢6 tinh dy bao kém hon.

Dbi véi md hinh LM1, céc nhan t6 cha quan TCTHI anh huong truc tiép dén bién phu thudc
TBHK, tuy nhién nhan t6 nay it mang y nghia d6i v&i muc dich nghién ciru. Cac nhan tb gian tiép
1 Residence, Facebook, PT_Job va Tu_hoc thé hién vai trd quan trong trong md hinh. Trong
cac nhan tb gian tiép nay, chi cd hé sb cia Tu_hoc 1a duong, 0.16253. Yéu té nay tham chi con
6 bién do 16n hon bién d6 cua hé sb cua nhan té tryc tiép TCTHI. Piéu nay khang dinh mot chan
ly rang, tu hoc quyét dinh sy thanh cong 16n ciia qué trinh dao tao, vuot trén bat ké rao can nao,
néu gia thiét khdi lugng yéu Célu lao dong (¢ day 1a sb tin chi dy thi hoc ky) khong vuot qua mot
ngudng gidi han qua tai (tac s6 mon hoc khong qua nhiéu dén ngudng bét thuong). Céc yéu té
con lai xem nhu nhitng yéu té tiéu cuc (hé sé 4m), trong d6 Residence la nhan t6 anh huong tiéu
cuc nhat. Didu nay nén duoc dinh hudng tu tuong rd cho ngudi hoc tir nhitng ngay dau tién nhap
truong. Pang luu y, vai c&c sinh vién & cung gia dinh, Residence = R4, sy anh huong theo
chiéu huéng nay cang sau sic. Dé tra loi cho ly do cua su tac dong tiéu cuc nay, co thé c6 2
hudng gia thiét dua ra: a) Nhitng sinh vién ¢ cung gia dinh thuong c6 hoc luc nén khong cao vi
da phan ho 13 nguoi trong thanh phd Thai Nguyén, day 1a mot xu huéng chon trudng gin véi hoc
luc; b) Nhitng sinh vién ndy & cung gia dinh, c6 nhiéu mdi quan hé tir trude, diéu nay chi phéi
nhiéu dén su nd luc vuon 1én trong hoc tap cua cac sinh vién nay. Xu hudng nay ciing cho thay
Ky tc xa chinh 1a méi trudng 1y tuong nhit gitp cac sinh vién dat thanh tich tét trong hoc tap
(hé sb cua tham sb Residence = R1 twong ¢ng la 0). Lam thém, bién PT_Job, ciing la mot nhan
td tac dong tiéu cuc dén két qua hoc tap.
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