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LOI CAM DOAN

T61 xin cam doan day la cong trinh nghién ctru cua riéng to61 va dugc sy hudng
dan khoa hoc cua Thay TS. Tran Pic Khanh. Cac ndi dung nghién ciru, két qua trong
dé tai nay 1a trung thuc va chua cong bd dudi bat ky hinh thirc nao trude day. Nhirng sb
ligu trong cac bang biéu phuc vu cho vi¢c phan tich, nhan xét, danh gia dugc chinh tac
gia thu thap tir cac ngudn khac nhau c6 ghi rd trong phan tai liéu tham khéo.

Ngoai ra, trong luin vin con sir dung mot sb nhan xét, danh gia ciing nhu sb liéu
clia cac tac gia khac, co quan to chirc khac déu c6 trich dan va chu thich nguén gdc.

Néu phat hién co bét ky su gian 1an nao t61i xin hoan toan chiu trach nhi¢m vé nodi
dung luan vin cta minh. Truong Pai Hoc Cong Nghé TP.HCM khong lién quan dén

nhitng vi pham tac quyén, ban quyén do toi gdy ra trong qua trinh thyc hién.

Hoc vién thuc hién luin van

PANG VAN LUC
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LOI CAM ON

Trén thue té khong c6 sy thanh cong nao ma khong gan lién véi nhimng su h tro,
gitip d& du it hay nhiéu, du tryc tiép hay gian tiép cta nguoi khac. Trong sudt thoi gian
tir khi bat dau hoc tap tai trudng dén nay, em di nhan duoc rat nhiéu su quan tim, giup
dd ctia quy Thay C9, gia dinh va ban bé. Vi 1ong biét on sau sic nhat, em xin giri dén
quy Thay C6 & Khoa Cong Nghé Théng Tin — Truong Pai Hoc Cong Nghé TP.HCM
d3 cung véi tri thirc va tim huyét ctia minh dé truyén dat von kién thirc quy bau cho céac
em trong sudt thoi gian hoc tap tai trudng. Va dic biét, trong hoc ky nay néu khong co
nhing 101 huéng dan, day bao cua cac thiy co thi em nghi bai luin vin ndy cia em rat
kho c6 thé hoan thién dugc. Bai luan van thyc hién trong khoang thoi gian 6 thang. Budc
dau ctia em con rat han ché va con nhiéu bd ngd. Do vay, em gip rat nhiéu khé khin
trong giai doan dau 1am luan vin. Nhung v6i su diu dit huéng dan tan tinh cta thay TS.
TRAN PUC KHANH em di dan 1am quen v6i viéc nghién ctru va hoan thién bai luan
van nay.

Em xin goi 161 cam on chan thanh va sy tri 4n sau sic ddi voi cac thay co cua
Truong Pai Hoc Cong Nghé TP.HCM, dic biét 1a cac thdy c6 Khoa Cong Nghé Thong
Tin cua truong da tao diéu kién cho em dé em c6 thé hoan thanh tot bai luan van nay.
Va em ciing xin chan thanh cam on cac ban hoc ciing khéa da nhiét tinh dong gop ¥ kién
dé em hoan thanh tot bai luin van cia em.

Trong qué trinh 1am bai luan vin, khé tranh khoi nhimng sai sot, rait mong quy
Thay, C6 bo qua. Pong thoi do trinh d6 1y luan ciing nhu kinh nghiém thyc tién con han
ché nén bai luan van khong thé tranh khoi nhimg thiéu s6t, em rit mong nhan duoc y
kién déng gop cua Thay, C6 dé em hoc thém duoc nhiéu kinh nghiém dé tiép tuc hoan
thanh tot nhimg nghién ciru sip toi.

Em xin chan thanh cam on!

PANG VAN LUC
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TOM TAT

Khoa hoc thdng ké 1 khoa hoc vé viéc thu thap, phan tich, dién giai va trinh bay
céc s0 liéu dé tim ra ban chat va tinh chét ciia cac hién twong kinh té, ty nhién va xa hoi.
Théng ké cho phép tém tit va trinh bay mot cach dé hiéu cac thong tin bang sd, kiém
dinh mot gia thuyét hodc du bao vé kha nang xay ra cua mot bién cb nao d6. Tt ca
nhing vai tro d6 duoc géi trong bai toan hdi quy. Bai toan hoi quy 14 bai toan thiét 1ap
mdi quan hé gitra mot d6i twong dang dugc quan tim va cac ddi twong lién quan dé dua
ra nhitng két luan c6 ¥ nghia thong ké. Khi bién dap g 1a bién nhi phan hay roi rac thi
mo hinh hdi quy tuyén tinh khong thé 4p dung duoc vi bién dap tng khong lién tuc, mot
mod hinh héi quy méi duge xay dung dé giai quyét van dé trén, d6 1a mo hinh hoi quy
Logistic. M6 hinh hoi quy Logistic dugc phat trién boi nha thong ké hoc David R. Cox
vao nhirng nam 1970 va ngay cang ing dung rong rai.

Trong pham vi dé tai nay, ludn vin tng dung phuong phap hdi quy Logistic dé
du doan két qua hoc tap ciia hoc sinh TCCN hé THCS. Muc tiéu chinh ctia nghién ctru
1a phan tich mdi twong quan gitta yéu t6 dau va rét dua trén cac yéu t6 anh huong dén
két qua hoc tap nhu: tudi hoc sinh, tinh trang song véi gia dinh, sitc khoe hoc sinh, 1am
thém ngoai gio, str dung chét kich thich, tinh than hoc tap, chuyén can, vi pham néi quy,
nganh hoc, két qua hoc tap trudc, s don vi hoc trinh ng . Nghién ctru giéi thiéu vé mo
hinh hdi quy Logistic, phuong phap wéc lugng tham sé va kiém dinh két qua thong ké
d6i voi moé hinh hoi quy Logistic tir @6 dua ra mo hinh dy doan tdi wu nhét dya trén dir
liéu thu thap tir hoc sinh TCCN hé THCS tai truong Trung cip K§ thuat va Nghiép vu

Nam Sai Gon.
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ABSTRACT

Statistics is a science of collecting, analyzing, explaining and presenting data to
discover the nature and characteristics of socio-economic issues. Statistics gives brief
introduction with numbers and predictive theory of potential happening. This function
is wrapped in a regression process. Regression process is a process that estimating the
relationships among an issue and others concerned to deduct a statistic conclusion.
When dependent variable is binary or discrete linear regression is inapplicable because
dependent variable is not continuous. A new regression, logistic regression, is developed
to solve the problem. Logistic regression was developed by David R. Cox in 1970s and
has been widely applied since then.

In this essay, | apply logistic regression to predict study result of vocational
students. The main issue of this research is relationship between study result (pass-fail)
and independent variables including: age, family relationship, health, part-time job,
stimulant usage, eagerness of learning, attendant, regulation conduction, major, previous
semester’s result, and number of previous fail modules. This research introduce logistic
regression process, method of estimating variables and examining results, therefore, it
Is able to introduce an optimal prediction modal based on data from vocational students

in Nam Sai Gon Vocational and Technical College.
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CHUONG 1: GIOI THIEU NGHIEN CcUU
Trinh bay tong quan vé Iy do nghién cizu dé tai, muc tiéu nghién citu, doi tiwong

nghién cizu, pham vi nghién cuzu, phuwong phdp va y nghia nghién cuu.
1.1. Ly do chon dé tai

Trong nhirg nim gan day sd lwong hoc sinh (HS) trung cap chuyén nghiép
(TCCN) hé trung hoc co s& (THCS) trong cac trudng trung cap bi canh bao hoc vu va
budc théi hoc ngay cang gia ting. Do d6 viéc du bao két qua hoc tap cua hoc sinh TCCN
hé THCS 1a diéu can thiét dé cac em Iap ké hoach véi phwong phap hoc tap hiéu qua

nham nang cao két qua hoc tap.

Truong Trung cap K¥ thuat va Nghiép vu Nam Sai Gon, la mot trong nhiing
truong dao tao hé nghé cho hoc sinh 16n caa khu vuc phia nam, véi quy mé gan 3000
HS trong d6 khoang 1200 HS TCCN hé THCS. Véi thuc trang két qua hién nay cua hoc
sinh TCCN hé THCS chi muc trung binh, yéu chwa dap tng yéu cau phat trién kinh té
x& hoi hién nay. Vi vay, dé gop phan nang cao vi thé cua truong dao tao chat lwong cung
rng cho nha tuyén dung ngudn nhan lyc c¢é chat luong thi viéc nang cao chét luong dao
tao ma cu thé 1a két qua hoc tap caa hoc sinh 1a yéu cau cap bach hién nay. Chinh vi thé
viéc nghién ciu cac yéu to anh hudng dén két qua hoc tap caa hoc sinh s& gop phan

nang cao két qua hoc tap cua hoc sinh tir d6 nang cao chat lvgng ddo tao cia nha truong.

Nhitng ndam gan day, khi nén khoa hoc cdng nghé thong tin dang ngay cang phat
trién nhu vii bio thi van dé khai pha di liéu da tro thanh mot trong nhitng huéng nghién
ctru chinh trong linh vuc khoa hoc may tinh va cong ngh¢ tri thirc. Khai pha dir liéu da
va dang tng dung thanh cdng vao rat nhiéu céc linh vuc khac nhau nhu: thuong mai, tai
chinh, thi trudng chitng khoan, y hoc, thién vin hoc, sinh hoc, gido duc va vién théng

V.V...

Vi nhitng 1y do nhu vay tac gia chon dé tai “PHAN TICH DU LIEU TAO
CANH BAO HQC TAP BANG MO HINH HOI QUY LOGISTIC” lam dé tai luan
van tét nghiép.

1.2.  Muc tiéu nghién ctu
Muc dich ctia nghién ciru cua dé tai 1a du doan két qua hoc tap cua hoc sinh

TCCN hé THCS truong Trung cap Ky thuat va Nghiép vu Nam Sai Gon tir d6 ¢6 bién
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phap can thiép cai thién két qua hoc tap cua hoc sinh TCCN hé THCS. Dé tai nghién
ctru can xé4c dinh cac muc tiéu sau:
- Xac dinh céc yéu té quyét dinh va anh huéng dén két qua hoc tap hoc sinh
TCCN hé THCS truong Trung cap K¥ thuat va Nghiép vu Nam Sai Gon.
- Ap dung md hinh hdi quy Logistic du béo két qua hoc sinh TCCN hé
THCS trudng Trung cap K§ thuat va Nghiép vu Nam Sai Gon.
1.3.  Ddi twong nghién cau
Trong nghién ciru nay, ddi twong dugc chon dé 1ay mau phuc vu cho dé tai nghién
ctru 1a cac em hoc sinh TCCN hé THCS da hoc nam 2, ndm 3 tai trudng Trung cap Ky
thuat va Nghiép vu Nam Sai Gon. Véi déi tuong nay, cac em da dugc hoc tai truong tir
2 nam trd 18n, nén két qua hoc tap va cac yéu té khac 1a co so dé du doan két qua hoc
tap caa hoc sinh TCCN hé THCS.
1.4.  Phuong phap nghién cuu
Phuong phap luan: Nghién ciru cac yéu té anh huong dén két qua hoc tap cia hoc
sinh va xac dinh mau dit liéu. Nghién ctu tai liéu vé hoc may va mé hinh du bao.
Phuong phap thuc nghiém: Phan tich dir liéu mau va mé hinh hdi quy Logistic
dé du bao két qua hoc tap caa hoc sinh.
1.5. Y nghia d¢ tai
Nghién ctu gitp phan tich cac yéu té anh hudng dén két qua hoc tap cua hoc sinh
TCCN hé THCS tai truong Trung cap K¥ thuat & Nghiép vu Nam Sai Gon.
Két qua nghién cau cung cip thong tin du doan két qua hoc tap tir d6 hoc sinh
diéu chinh va Iap ké hoach dé hoc tap dat két qua cao hon.
Két qua nghién ciru sé 1 co s cho viéc nha quan Iy, gido vién chu nhiém nam
bat tinh hinh két qua hoc tap caa hoc sinh tir d6 ¢6 nhitng ké hoach kich thich can thiét

dé lam tang hiéu qua hoc tap cua hoc sinh.



1.6.

Pham vi nghién cuu

Dé tai chi nghién ciru cac yéu té anh huong két qua hoc tap cua hoc sinh TCCN

hé THCS tai truong Trung cap K¥ thuat va Nghiép vu Nam Sai Gon cht chwa khao sat

trén dbi twong dang theo hoc & nhirng trurong khac.

Déi twong khao sat: hoc sinh TCCN hé THCS di hoc nim 2, ndm 3 cua 5 khoa:

Cong ngh¢ thong tin, Du lich, Bién tir, Co khi dong luc, Co khi xay dung tai truong

Trung cap K5 thuat & Nghiép vu Nam Sai Gon.

1.7.

Bb cuc luan van nghién ciu

Luan vin duoc trinh bay géom 5 chuong nhu sau:

Chuong 1 (Giéi thidu nghién ciru): Trinh bay khai quat vé co sé hinh thanh
dé tai, xac dinh van dé nghién ciru, muc tiéu nghién ctru, pham vi nghién cau,
dbi tugng nghién ctru, phuong phap nghién ciru va y nghia thyc tién cia dé
tai.

Chuong 2 (Co s ly thuyét ): Trinh bay ly thuyét vé hoc may, tng dung hoc
may, hoi quy Logistic va cong cu R. Trinh bay tong quan vé dao dao TCCN
va cac nghién ctru trudce day lién quan trén d6 1a co so hinh thanh hinh thanh
md hinh nghién ciru so bo va gia thuyét nghién ciru cho tao canh bao hoc tap.
Chuong 3 (Trién khai giai phap tao canh béo hoc tap): Thuc hién quéa trinh
nghién ctru bai toan theo tiép can CRISP-DM: tim hiéu nghién ciu, tim hiéu
dir liéu, chuan bj dir liéu, 4p dung hdi quy Logistic st Iy bai toan va danh gia
mo hinh.

Chuong 4 (Panh gia): Panh gia bai toan tao canh b&o hoc tap

Chuong 5(Két luan va huéng phét trién): Pua ra nhiing két luan tir viéc

nghién ctru d¢é tai rat ra, dong thoi dua ra huéng phat trién trong tuong lai.
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CHUONG 2: COSO LY THUYET
Chirong 2 gidi thiéu co sé 1y thuyét vé hoc may, md hinh hai quy Logistic, cong
cu R va phwong phdp déanh gié mé hinh, hé thong cac mod hinh nghién citu trude day la
co s nghién citu CAc yéu té dnh hirong dén duw bao két qud cua hoc sinh cho phan tiép

theo.

2.1. MO0 hinh khai thac dir lieu CRISP-DM

Qua trinh khai thac dit liéu c6 thé tra nén phic tap dé theo dbi cac van dé nhu ngudn
dir liéu, chat lwong dir liéu, ki thuat khai thac dir liéu do d6 tac gia dé xuat md hinh khai
théc di liéu theo mé hinh CRISP - DM (Cross - Industry Standard Process for Data Mining).
M® hinh quy trinh caa CRISP - DM bao gom 6 giai doan giai quyét cac van dé chinh trong

Datamining. Sau giai doan két hop véi nhau nhu mét qua trinh mang tinh chu ky. [14]

Hinh 1. M6 hinh CRISP-DM

< Hiéu nghiép vu (Business understanding)

v/ Tap trung vao hiéu biét muc tiéu, yéu cau tir goc do bai toan

v' Chuyén ddi tri thirc nay thanh mot dinh nghia bai toan khai thac dir liéu

va mot ké hoach so bd dugce thiét ké dé dat duoc cac muc tiéu.

% Hiéu dir liéu (Data understanding)
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Nguon di liéu cung cap nguyén liéu cho viéc khai thac dit liéu. Su can thiét &
giai doan nay phai hiéu biét cac ngudn dit liéu cia mot doanh nghiép dang c6 va dic
diém cua dir liéu. Bao gom viéc thu thap dit liéu ban dau, mé ta di liéu, khai thac dit
licu va kiém tra chit luong dit liéu.

< Chuan bi dir liéu (Data preparation)

Sau khi chia ra tirng loai dix liéu, dén giai doan can chuan bj dir liéu dé khai thac.
Viéc chuan bi bao gom viéc lya chon, 1am sach, xay dung, tich hop va dinh dang di
licu. Nhirng nhiém vu nay sé duogc thuc hién nhiéu 1an va khdng c6 bat ky tha tu quy
dinh ndo. Nhitng nhiém vu nay c6 thé s& tén nhiéu thdi gian nhung 13 budc quan trong
cho sy thanh cong cua viéc khai thac dit liéu. Chuan bj dix liéu bao gom:

% M6 hinh hoa (Modeling)

Giai doan nay lién quan dén viéc lya chon k¥ thuat tao ra c4c thiét ké thi nghiém,
xay dung va danh gid mé hinh. Xay dung mé hinh Ia mét qua trinh 1ap di 1ap lai, nhu
thé méi co dugc mot mé hinh thong ké chuan. Str dung nhiéu mé hinh dé dua ra cac du
doan.

% DPanh gia mé hinh (Evaluation)

Mot khi d3 chon duoc mot md hinh chuan, chuan bj budc qua giai doan danh gia
két qua khai théac dit liéu c6 thé gitip dat duoc muc tiéu. Trudc khi viét bao céo tong két
va trién khai mé hinh, déu quan trong 1a danh gia sau hon vé mé hinh va xem xét cac
budc thuc hién xay dung cac mo hinh dé chic chan né dat duoc muc tiéu tot.

< Trién khai wng dung (Deployment)

Giai doan trién khai cac (g dung cho mé hinh.

2.2. Tong quan vé hoc may

Hoc may (Machine Learning) 1a mét nganh khoa hoc nghién ctu cac thuat toan

cho phép may tinh c6 thé hoc duoc cac khai niém.

2.2.1. Phéan loai hoc may:

C6 hai loai phuong phap hoc may chinh:
— Phuong phap quy nap: Hoc may phén biét cac khai niém dua trén dir liéu
da thu thap duoc trude d6. Phuong phap nay cho phép tan dung dugc ngudn

dix liéu rat nhiéu va san cé.
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— Phuong phap suy dién: Hoc may phan biét cac khai niém dwa vao cac luat.
Phuong phéap nay cho phép tan dung dugc céc kién thirc chuyén nganh dé
hd tro may tinh.

Hién nay, cac thuét toan déu cd ging tan dung dugc vu diém cua hai phuong

phap nay.
2.2.2. Céac nganh khoa hoc lién quan:

— Ly thuyét thdng ké: Céc két qua trong xac suit thong ké 1a tién dé cho rat
nhiéu phwong phap hoc may. Dic biét, ly thuyét thong ké cho phép uéc
lwong sai sé caa cac phuong phap hoc may.

— Céac phuong phap tinh: Cac thuat toan hoc may thuong sir dung céc tinh
toan sé thuc/sé nguyén trén dit liéu rat Ion. Trong do, cac bai toan nhu: tii
uu c6/khong rang budc, giai phwong trinh tuyén tinh v.v... dugc sir dung
rat pho bién.

— Khoa hoc may tinh: La co so dé thiét ké cac thuat toan, dong thoi danh gia
thoi gian chay, bd nhd caa cac thuat toan hoc may.

Céac nhdm giai thuat hoc may:

— Hoc c6 giam sat: May tinh duoc xem mot sé mau gém dau vao (input) va
dau ra (output) twong tng trudc. Sau khi hoc xong cac mau nay, may tinh

quan sat mot dau vao méi va cho ra két qua.

— Hoc khéng giam sat: May tinh chi dugc xem cac mau khong c¢é dau ra, sau

d6 may tinh phai tu tim cach phan loai cac mau nay va cac mau mdéi.
— Hoc nura gidm sat: Mot dang lai gitra hai nhdm giai thuat trén.

— Hoc ting cudng: May tinh dua ra quyét dinh hanh dong (action) va nhan
két qua phan hoi (response/reward) tir mdi truong (environment). Sau dé

may tinh tim cach chinh sira cach ra quyét dinh hanh dong cua minh.
2.2.3. Cac ung dung caa hoc may

Ung dung: Hoc may c6 ung dung rong khip trong cac nganh khoa hoc/san
Xuat, dac biét nhitng nganh can phan tich khdi luong dit liéu khong 16. Mot sé ung

dung thuong thay:
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— Xu ly ngon ngir tu nhién (Natural Language Processing): Xt Iy van ban, giao

tiép ngudi — may, ...

— Nhan dang (Pattern Recognition): Nhan dang tiéng noi, chir viét tay, van tay,

thi gidc may (Computer Vision) ...
— Tim kiém (Search Engine)

— Chén doan trong y t&: Phan tich anh X-quang, céc hé chuyén gia chan doéan ty

dong.
— Tin sinh hoc: Phan loai chudi gene, qua trinh hinh thanh gene/protein
— Vat ly: Phan tich anh thién van, tac dong gitra cac hat ...

— Phat hién gian lan tai chinh (financial fraud): Gian lan thé tin dung phan

tich thi truong chirng khoan (stock market analysis)
— Choi tro choi: tu dong choi co, hanh dong caa cac nhan vat ao

— RODb6t: 13 tong hop cua rat nhiéu nganh khoa hoc, trong d6 hoc may tao nén

hé than kinh/b ndo cua nguoi may.
2.3. M6 hinh hoi quy Logistic

Khoa hoc théng ké 14 khoa hoc vé viéc thu thap, phan tich, dién giai va trinh bay
cac 6 liéu dé tim ra ban chét va tinh chat cua cac hién tuong kinh té, tu nhién va x4 hoi.
Théng ké cho phép tom tit va trinh bay mot cach dé hiéu cac thong tin bang sd, kiém
dinh mdt gia thuyét hodc du bao vé kha nang xay ra cua mot bién ¢d nao do... Tit ca
nhitng vai tro d6 duoc géi trong bai toan hoi quy. Bai toan hoi quy 14 bai toan thiét 1ap
mdi quan hé gitta mot d6i twong dang dugce quan tam (bién dap Gng) va cac dbi tuong
lién quan (cac bién du bao) dé dua ra nhimng két luan c6 ¥ nghia thong ké. Khi bién dap
{rmg 12 bién nhi phan hay roi rac thi mo hinh hi quy tuyén tinh khong thé ap dung duoc
vi bién d4p ung khong lién tuc, mét mo hinh hoi quy méi duge xay dung dé giai quyét
van dé trén, d6 1a mo hinh hdi quy Logistic. M6 hinh hdi quy Logistic dugc phat trién
bdi nha thdng ké hoc David R. Cox vao nhitng nam 1970 va ngdy cang tng dung rong
rdi. Chang han trong cc nghién ciru y khoa, muc tiéu chinh 14 phan tich mdi twong quan

gifra y€u t0 nguy co va nguy co mac bénh.
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Trong nghién ctru nay d6i tugng phan tich thudng duoc thé hién qua cac bién nhi
phan: dau/r6t nén luan vin gidi thiéu vé mo hinh hdi quy Logistic, phwong phap uéc
luong tham sb va kiém dinh két qua thong ké dbi voi mé hinh hoi quy nay.

C4u trdc dit liéu trong mé hinh nhu sau:

Bdng 1. Danh muc bién trong md hinh héi quy Logistic

Bién Loai
Phu thudc Nhi phan
boc lap Nhi phan, lién tuc va roi rac

Gia sir bién gia Y phu thudc vao chi s6 kha dung Y*. Trong do:
Y*=Ry + Ry Xy, + - + B Xy + Ei
Vi Y(x) 1a bién nhi phan c6 thé duoc giai thich nhu sau:
Vi :{0 né,'u ké:t qua hoc tap roét
1 néu két qua hoc tap dau
Trong d6 Pi=P(Yi=1/Xi), khi d6 Yi 1a bién ngau nhién phan phdi theo qui luat
Bernoulli, ¢6 nghia la: fi(Yi)=Pi" i(1-P;)*"Yi, trong d6 Yi=0,1,...,n. Khi d6, ki vong toan
va phuong sai dugc tinh nhu sau: E(Yi)=niPi, Var (Yi)=niPi(1-Pi). Vi Yi la bién ngiu
nhién phan phéi theo qui luat Bernoulli nén ¢ thé viét lai nhu sau:

Pi
1-Pi

PYi (1 -Pj)>Yi = (1 - Pi).Exp(Yi. Log(

)
Ty 1€ chénh léch: odds=Pi/(1-Pi)

Pi=P(Yi=1)

Pi=P(Yi*>0)

Pi=P(13¢ + 3, Xy; + -+ + 3, X+ €>0)
MG rong hon nita ¢6 thé viét nhu sau:

Log[Pi/(1-Pi)]= 8¢ + 13, X1; + -+ + B X}
Exp(Bo+R1 X1+ +8; X )

1+Exp(Ro+R X1+ +B1 Xy )

P(Yi=l)=Pi=

1
1+Exp (KO+81X1i+"'+gkai )

P(Yi=0)=1-Pi =

Trong md hinh trén Pi khéng phai 12 ham tuyén tinh cua cac bién doc lap. Phuong
trinh duoc goi 13 ham phan b Logistic. Trong ham nay khi Xi nhan céc gia trj tir - oo dén
+ oo thi Pi nhan gia tri tur 0-1.

Néu ki hiéu:



fgl Xl
5o ke o )Xo
R, X,
Khido Z=Ry + B, Xy; + -+ + Ry Xy; VA
exp( Z
E(Y=D) = 1+eI:((p()Z)

2.4. Phuong phap danh gia d6 chinh x&c caa mo hinh

Danh gia d6 chinh xac cta bo phan 16p rat quan trong, béi vi nd cho phép du
doan dugc do chinh xac cta cac két qua phan 16p nhing di liéu tuong lai. PO chinh xéac
con gitp so sanh cac mo hinh phan 16p khac nhau. Mot sé phuong phap danh gia phd
bién bao gom:

2.4.1. Phuong phép phan chia ngau nhién (Holdout Splitting)

Trong phuong phap holdout, dit liéu dua ra duoc phan chia ngau nhién thanh 2
phan 1a: tap dir lidu dao tao va tap dir liéu kiém tra. Thong thudng 2/3 dir liéu cap cho
tap dir liéu dao tao, phan con lai cho tap dir liéu kiém tra.

Toan bd tap vi du D dugce chia thanh 2 tdp con khéng giao nhau

Tap huan luyén D_train — dé huan luyén hé thong

Tap kiém thtr D_test — dé danh gia hiéu ning cua hé thong di hoc

— D =D_train U D_test, va thuong la |D_train| >> |D_test|

Céc yéu cau:

— Batky vi du nao thudc vao tap kiém thir D_test déu khong duoc st dung
trong qua trinh huan luyén hé théng

— Bét ky vi du ndo duogc st dung trong giai doan hudn luyén hé thong (i.e.,
thudc vao D_train) déu khong duoc sir dung trong giai doan danh gia hé
thong

— Céc vi dy kiém thir trong D_test cho phép mot danh gia khong thién vi doi
v6i hiéu nang cta hé thong

Cac lya chon thuong gap: |D_train|=(2/3).|D|, |D_test|=(1/3).|D|

Phu hop khi ta c6 tap vi du D ¢6 kich thude lon
2.4.2. Phuong phép kiém tra chéo k-fold (K-Fold cross validation)
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Pé tranh viéc tring lap gitta cac tap kiém thir (mot sd vi du ciing xuat hién trong
cac tap kiém thtr khac nhau)
k-fold cross-validation
— Tap toan bd cac vi du D dugc chia ngau nhién thanh k tip con khong giao
nhau (goi 1a “fold”) ¢6 kich thudc xap xi nhau
— Mailan (trong s6 k lﬁn) 1ap, mot tap con dugc s dung lam tap kiém thir, va
(k-1) tap con con lai dugc dung 1am tip huin luyén
— K gi4 tri 16i (mdi gia tri twong tng véi mot fold) duge tinh trung binh cong
dé thu dugc gia tri 18i tong thé
Céc lva chon thong thuong cua k: 10, hoac 5
Thong thuong, mdi tap con (fold) duoc 1ay mau phéan ting (xap xi phan bd 16p)
trude khi ap dung qua trinh danh gia Cross-validation

Phu hop khi ta ¢6 tap vi du D vira va nho

| I

1 2 ‘ 3 4 5 test 00 151
‘ [ v
1 2 J 3 4 test 5 D6 161 1
4 v =
s 4R D !
1 | 2 i 3 test 4 5 Po loi —b trung binh
=) B . AP
1 ‘2test | 3 4 5 D5 13i
4| |
- L 4
1 test 2 ’ 3 4 5 Do 161 |

Hinh 2. M0 td@ phwong phdp thir nghiégm K-Fold véi k=5
2.4.3. Phuong phép kiém tra ting phan (Leave-one-out cross validation)
C6 thé coi 1a thir nghi¢m trén tung ca nhan, 1a vi¢c tién hanh thu nghiém voi div
liéu hudn luyén (training) va dit liéu kiém thtr (test) trén cling mot nguoi, tirc 13 st dung

dir liéu thu dugc tr mét ngudi dé huan luyén, sau d6 dung dir liéu cling ctia ngudi do
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nhung chua dugce dung trong huan luyén dé kiém tra do chinh xac theo phuong phap
kiém tra chéo (cross-validation).
Mot truong hop (kiéu) ctua phuong phap Cross-validation
— S6 luong nhém cac (folds) bang kich thude cua tap dit lidu (k=|DJ)
— MBJi nhém (fold) chi bao gdm mét vi du
Khai thac t6i da (triét dé) tap vi du ban dau
Khéng hé c6 budce 14y mau ngiu nhién (no random subsampling)
Ap dung 1dy mau phan tang (stratification) khong phu hop
— Vi 6 mdi budc lip, tap thir nghiém chi gém c6 mot vi du
Chi phi tinh toan (rat) cao
Phu hop khi ta c6 mét tap vi du D (rt) nhod

2.5. Téng quan vé R

R 1a mot ngdn ngi 1ap trinh va mdi truong phan mém danh cho tinh toan va do
hoa théng ké. Pay 1a mot ban hién thyc ngdn ngir 1ap trinh S v&i ngit nghia khdi tir vung
léy cam hung tir Scheme. R do Ross Thaka va Robert Gentleman tao ra tai Pai hoc
Auckland, New Zealand, dén nay do R Development Core Team chiu trach nhiém phat
trién. Tén ctia ngdn ngit mot phan 13y tir chit cai dau cua hai tac gia (Robert Gentleman
va Ross Thaka), mot phan ciing 13 cach choi chir tir tén S.

Ngon ngit R di tré thanh mot tiéu chuan trén thuc té giita cac nha thong ké cho
thdy su phat trién ctia phin mém thong ké, va duoc sir dung rong rdi dé phat trién phan
mém thdng ké va phan tich dir liéu.

R 1a mot bo phan caa dy an GNU. M3 ngudn cua nd duge cong bd tu do theo
gidy phép ban quyén cong cong GNU, va co cac phién ban dich sin cho nhiéu hé diéu
hanh khac nhau. R stt dung giao dién dong Iénh, tuy cling c6 mot vai giao dién dd hoa
nguoi dung danh cho no.

Str dung R dé don gian hoa hoc may. Tat ca nhimng gi ban can phai biét 1a lam thé
nao mdi thuat toan cé thé giai quyét van dé cua ban, va sau d6 ban chi st dung mot goi
phan mém duoc viét ra dé nhanh chong tao ra md hinh du doan trén dit liéu v6i mot vai
dong 1énh. Vi duy, ban c6 thé thyc hién Naive Bayes cho loc thu rac, str dung gom cym

k-means cho phan khic khach hang, sir dung hdi quy tuyén tinh dé du bao gia nha, hoic
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thuc hién mot md hinh Markov dé dy doan thi trudng ching khoan, nhu thé hién trong

hinh bén dudi:

[2012-01-03/2015-01-16]

g 12
Fat LN F UL

IXIC_PredictIXIC_Predict], 2] == 3, 1] :4726.81C
IXIC_Predict[IXIC_Predict], 2] == 4, 1] :463

Biéu dé 1. Du dodn chirng khoan si dung R

2.6. Céac nghién curu ¢o lién quan

2.6.1. Nghién ctiu quéc té

[1] P. Baepler and C.J. Murdoch (2010) “Academic Analytics and Data Mining
in Higher Education”: Phan tich dwa ra mdi lién két gitra thuat toan, khai thac dir lidu
hé thong quan ly khoa hoc va gigi thiéu nhitng ki thuat va dir liéu ¢6 ich cho ngudi hoc
va nguoi day.

[2] E.J.M. Lauria, J.D. Baron, M. Devireddy, V. Sundararaju and S.M.
Jayaprakash “Mining academic data to improve college student retention: An open
source perspective”: B&o céo vé nghién ciru dang thyuc hién & OAAIL, mot du 4n nham
ting sy ¢d gang cua sinh vién bang cach phét hién nhimg nguy co trong dao tao ding
phuong phap khai thac dir liéu. Bai luan nay mo ta muc tiéu caa OAAI va hé¢ phuong
phap luan dé phét trién mot mé hinh c6 thé dua ra nhirng suy luan vé két qua hoc tap
cua sinh vién, str dung nhitng ngudn dit liéu mé cua hé théng quan 1y ciing nhu cac két

qua hoc tap da duoc Iuu trir caa sinh vién.
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[3] B.K. Baradwaj and S. Pal “Mining Educational Data to Analyze Students
Performance”: Muc tiéu chinh cua cac co s gi4o duc bac cao 1a cung cap cho sinh vién
mét nén gi4o duc chat lugng cao. Mot phuong phap dé cd thé dat téi chat lugng cao nhat
trong gido duc bac cao 1a phét hién nhitng phuong thirc du doan cin cr vao viéc tuyén
sinh nhitng khéa nhét dinh, sy cach biét cuia md hinh day hoc truyén théng, phat hién
nhitng phuong tién khéng phi hop trong kiém tra truc tuyén, phat hién nhiing bat thuong
trong bai thi caa sinh vién, du doan vé két qua cuaa sinh vién. Bai nghién ciru nay duoc
thiét ké dé danh gia kha nang cua Ky thuat khai thac dir liéu trong méi trudng gido duc
bac cao & truong dai hoc. Trong nghién ciru ndy, tc vu phan loai duoc sir dung dé danh
gia két qua cua sinh vién va c6 rat nhiéu hudng tiép can duoc st dung trong phan loai
dir liéu, phuong phap cay nhi phan cling dugc st dung ¢ day. Vi tac vu nay, nghién
ctru c6 duoc thdng tin md ta két qua caa sinh vién trong ki thi cudi ki. N6 gidp som phat
hién nhitng trudng hop phai bo hoc hoidc nhirng sinh vién can su cham soc dic biét va
cho phép gido vién cung cap nhirng loi khuyén phi hop.

[4] J. Bainbridge, J. Melitski, A. Zahradnik, E.J. M. Lauria, S. Jayaprakash, and
J. Baron “Using Learning Analytics to Predict At-Risk Students in Online Graduate
Public Affairs and Administration Education”: Phan tich tinh cach va hanh vi c6 nhirng
chi dinh chuan nhat vé nguy co trong hoc tap, chli ¥ cu thé téi viéc sir dung cac cong cu
hoc tap online. M hinh phan tich hoc tap dat duoc két qua chinh xac kha cao (80%) hoc
sinh gdp nguy co da duoc phat hién. Két qua duoc sir dung dé kiém tra qué trinh tién bo
nham cai thién két qua hoc tap cua sinh vién trong thuc té.

[5] P. Cortez and A. Silva. “Using Data Mining to Predict Secondary School
Student Performance”: Nghién ctru ndy nham huéng toi két qua caa hoc sinh THCS sir
dung phuong phap tri tué kinh doanh va khai thac dix liéu. Nhitng di liéu thuc té (diém
hoc tap, hoan canh, dic diém truong hoc va xa hoi) duoc thu thap qua bang diém va cau
hoi phong van. Hai mén hoc (toan va ngit van) dugc mé ta thong qua phan loai 2 muc
d6/5 mirc do va tac vu lap. Thém vao d6, 4 mo hinh (ciy quyét dinh, ngiu nhién....
Mang no-ron va vector hd tro) va 3 kiéu chon di liéu vao (c6 hoic khong cé diém hoc
ki trudce) da duoc kiém tra. Két qua chi ra rang, tinh chinh xéac cua du doan c6 thé dat

duoc, véi diéu kién 1a c6 diém caa hoc ki 1 va hoc ki 2.
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2.6.2. Nghién cuu Viét Nam

[6] Pham Hitu Tin va Nguy@n Thay Huynh Loan “C&c yéu té dnh huéng dén thai
dé hoc tdp cia sinh vién truong Pai hoc Pa Lat”: Nghién ctru xac dinh cac yéu tb tac
dong dén thai d6 hoc tap cua sinh vién tir d6 dua ra nhitng ham y cho nha trudng trong
viéc thuc day thai do hoc tap cua sinh vién, timg budc nang cao chét luong dao tao. Thong
qua nghién ciru dinh tinh dua trén 7 yéu t6 tac dong dén thai d6 cua sinh vién gdm: Giang
vién; Phuong phap giang day; Hé thong co sé vat vét; Gido trinh, noi dung mén hoc; Thuc
hanh, thuc tap thuc té; Pong luc hoc tap; Piéu Kién an &, sinh hoat. Két qua phan tich cho
thy 7 yéu t6 diéu cd anh hudng tich cuc toi thai do hoc tap cua sinh vién, trong d6 yéu td

DPong luc hoc tap va Gido trinh, ndi dung mén hoc c6 tac dong tich cuc nhat.

Hl+
4 ™
Giang vién >
. H2+
Phuong phép giang day EEE—
H3+
'S N
He théng co' SO vt chét >
|- >y
H4+ Thai d6 hoc tip
Gido trinh, ndi dung MH >
H5+
Thue hanh, Thue tip thyre té >
H8
Ho6+
|-
Dong luc hoc tip v
H7+ [ Nhén khau hoc ]
Diéu kién An o/sinh hoat >

\ J

Hinh 3. M6 hinh cac yéu té dnh hwéng dén thdi dé hoc tdp Ciia sinh vién trwong
Dai hoc Da Lat
[7] V6 Thi Tam “ CAc yéu to tdc déng dén két qud hoc tap cua sinh vién chinh
quy truong Pai hoc Kinh Té Thanh Phé Ho Chi Minh”: Nghién ctru xac dinh céc yéu
t6 anh huong dén két qua cua sinh vién gdm 5 yéu t: Kién dinh trong hoc tap, Pong co
hoc tap, Canh tranh hoc tap, An tuwong trudng hoc va phuong phap hoc tap. Trong do

yéu t6 Kién dinh trong hoc tap va Phuong phap hoc tap c6 anh huong rat tich cuc
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Gi=G(d,k,c9asp)

Canh tranh
Kién dinh hoc tip

hoc tip

Hinh 4. Mé hinh cac yéu té tic déng dén két qud hec tap cia sinh vién chinh quy
trwong Pai hoc Kinh Té Thanh Phé Hé Chi Minh

[8] Nguyén Cong Toan, Trinh Minh Tri, Huynh Van Hau Nguyén Thi Cam Hong
va Nguyén Van Quan “CAac yéu 16 anh hudng dén két qua hoc tdp ciia sinh vién dai hoc
nganh phdt trién néng thén cia truong Bai hoc Can Tho”: Nghién clru ctia dé tai 1a phan
tich cac yéu t6 anh huong dén két qua hoc tap cuia sinh vién dai hoc nganh Phat trién Nong
thon, Trudng Pai hoc Can Tho. Két qua phén tich hdi qui cho thay, c6 4 bién anh hudng
dén két qua hoc tap ctia sinh vién nganh phat trién nong thon d6 1a gii tinh, sb gio tu hoc,
sO budi nghi hoc va tai liéu giang vién cung cép, trong d6 2 bién sb gid tu hoc va tai lidu
giang vién cung cip c6 twong quan thuan véi bién phu thudc két qua hoc cua sinh vién,
con 2 bién gidi tinh va s6 budi nghi hoc ¢6 twong quan nghich véi bién phy thudéc KQHT.

[9] Du Théng Nhat va Nguyén Thi Nu “Cac yéu to dnh hudng dén két qud hoc
tdgp mdn tam |y hoc ciia sinh vién triecong cao ddng Sw pham Kién Giang”: Muc dich cua
nghién ciru nay 1a xac dinh con dudng tac dong cua cac yéu té anh huong dén két qua
hoc tap mdn Tam ly hoc (TLH) cta sinh vién. Ca hai phuong phap nghién ctru dinh tinh
va dinh luong déu duoc sir dung dé do luong két qua nghién ciu. Két qua nghién ctu
cho thiy c6 nam yéu té tac dong dén két qua hoc tap mdn tam Iy hoc bao gom: phuong

phép hoc tap cua sinh vién, phuong phap giang day cua giao vién, phuong tién day hoc,
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nhan thirc vé mon hoc cua sinh vién, va thai do cua giang vién dbi véi sinh vién. Mo

hinh nghién ciru giai thich duoc 81% s bién thién két qua hoc tap cua sinh vién.

Phuong phap
giang day [\
w
\\‘l:]\']s’tﬁ D'EQttt
Voo 0.25 Ngl
0. 41%%4 \ “\‘ ?
\ ~a Phuong tién
\ day hoc
0,31%% S
Nhdn thire vé Vo 01599
mén hoe v:':_“‘—'—-—f{:_.;{_&lgf, ;_________-_‘_-_‘_-3 RL[
0,71%++ N Yo pa0ees qua
% ves .-’; \ I hoc
0,13 o W | /ll' lﬁP
030%** % ¥ 051 ggeee
0,39%++ T : A6
ff w| Phuomg phap
7 hoc tap
]

’ - —
=],/ 018%=* 0,05
Thaido dbi |[Jom—

v sinh vién

Hinh 5. Cac yéu té anh hwéng dén két qud hoc tdp mdn tam ly hec cia sinh vién

trwong Cao ding Sw pham Kién Giang

2.7. Tom tit chuong

Chuong 2 nay, tac gia trinh bay nghién ctu cac ly thuyét thuc tién tinh trang dao
tao tai thanh phé H6 Chi Minh n6i chung va tai truong Trung cap Ky thuat va Nghiép
vu Nam Sai Gon néi riéng dong thoi tham khao thém mot sé nghién ciru trong va ngoai
nude trude day trong linh vuc nghién cau, d6 1a tién dé cho viéc dé xuat mo hinh nghién
ctru ban dau va xay dung céc gia thuyét cho nghién ctru sau nay. Bén canh do, tac gia
da hé thong co s& ly thuyét gom quy trinh CRISP-DM, md hinh hdi quy Logistic,
phuong phép danh gia va cong cu R, d6 1a cach thie dé giai bai toan tao canh bao két

qua hoc tap hoc sinh .



17

CHUONG 3: TRIEN KHAI GIAI PHAP TAO CANH BAO KET QUA HOQC
TAP HQC SINH TCCN HE THCS

Dua vao co sé Iy thuyét chwong 2, tdc gia thuce hién trién khai gidi phdp tao canh
béo két qua hoc tdp ciia hoc sinh TCCN hé THCS theo tiép cdn cua quy trinh CRISP-
DM véi viée dp dung mé hinh hoi quy Logistic.

3.1. Tim hiéu canh béo két qua hoc sinh
3.1.1. Thuec trang nghién cuu
3.1.1.1. Khai quét vé cac co sd dao tao TCCN tai Thanh phd Ho chi Minh

% Thuc trang chdt lwong ddo tao tai cdc trwong trung cdp chuyén nghiép Thanh

phé Hé Chi Minh
Trong giai doan 2005-2010, nhin chung, ty 1é HS dat kha gioi c6 chiéu huéng

gia tang, ty 1& yéu kém giam dan.

Bdng 2. Két quda xép logi hec tdp ciia hec sinh

. . Xép loai
< Tong so
Nam hoc HS - Kha TB ,
Xuat sac Gioéi kha Tr.binh | Yéu, kém
265 1.926 7.533 14.786 3.672
2005-2006 28.182 0.94% 6,83% 26,73% 52,47% 13,03%
219 1.814 6.738 13.301 3.128
2006-2007 | 25200 | g0, 720% | 2673% | 5279% | 12.41%
105 1.696 14.065 11.651 6.531
2007-2008 34.048 0,31% 4.98% 41,31% 34,22% 19,18%
532 2.986 25.893 12.157 5.915
2008-2009 | 47.483 1,12% 6,29% 54,53% 25,60% 12,46%
140 2.620 27.273 10.111 4.774
2009-2010 | 44.918 0,31% 5,83% 60,72% 22.51% 10,63%
206 4480 34.574 11.584 4535
2010-2011 55.379 0,37% 8,09% 62,43% 20,92% 8,18%
337 3.791 36.571 13.717 4.246
2011-2012 58.662 0,57% 6,46% 62,34% 23,38% 7.24%

(Nguon: S¢ GD&DPT TP. HCM)

Vé xép loai rén luyén cua HS cac truong TCCN dugc thé hién o bang 3
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Bdng 3. Két qud xép loai rén luyén cia hec sinh

Xép loai
(Nim hoc | 107850
' HS Kha, TB
Xuit siic Tot kr’]é Tr.binh | Yéu,kém

2.001 7.767 14.822 2.353 1.011

20052006 | 27954 1 71696 | 27.78% | 5302% | 842% | 3,62%

2.575 8.246 13.931 2.820 1.911

2006-2007 | 29.483 873% | 27,97% | 47,26% | 9,56% 6,48%

2.560 9.825 14.474 4511 2.284

2007-2008 | 33.654 | ;o100 | 2910% | 43.01% | 1340% | 6,79%

3.501 12.199 20.978 4.844 2.179

2008-2009 | 43.701 8.01% 27,91% | 48,01% | 11,08% | 4,99%

4.543 15.076 19.979 5.498 2.648

2009-2010 | 47.744 9.52% 31,58% | 41,84% | 11,52% 5,54%

7.317 21.652 24.744 5.493 839

20102011 1 59962 1 152006 | 36,11% | 41,26% | 759% | 1.40%

6.509 21.812 27.251 5.151 2.436
10,31% 34,54% 43,15% 8,16% 3,86%

(Nguon: S¢ GD&PT TP. HCM)

2011-2012 | 63.159

Quan ly chat luong HS tir dau vao dén qua trinh va dau ra 1a mot viéc kha phuc
tap vi lién quan dén nhiéu linh vuc ngoai pham vi va ning luc hoat dong cua trudng
TCCN nhu huéng nghiép, chat luong dau vao (cha yéu 13 y thac tu giac va trinh do
hoc van thap do chi xét tuyén), méi quan hé gitra truong véi cac co sé ¢o nhu cau sir
dung lao dong qua dao tao... Hiéu suat dao tao (ngay trong mot nim hoc dau tién cua
mét s6 truong 16n, ¢6 uy tin) cho thiy ty I& giam HS 12 vin dé dang quan tAm. Dic biét
dbi véi dau vao la HS tét nghiép THCS, do cac em chua xac dinh ding dan muc tiéu,
thai d6 va dong co hoc tap, trinh dd hoc van va kha ning tiép thu bai giang kém. Ty 18
bo, nghi hoc ¢o trudng dén khoang 30 —40%. Nguoc lai, HS tot nghiép THPT hoic chua
t6t nghiép THPT lai c6 nhan thirc hoc tap tét (co I8 do khong con sy lwa chon), chi vai
trudong hop ca biét bo hoc do tring tuyén CP hoidc PH. Do viy, hiéu suat dat tir 80 —
90%. Dé bao dam hiéu suat da sb cac truong TCCN c6 xu huéng tuyén sinh HS tét

nghiép THPT. Diéu ndy anh hudng tiéu cuc dén chi truong phan ludng cia Nha nudc.
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Bdng 4. Higu sudt dao tao va két qud xép loai tot nghiép ciza HS

Z £ Téng s0 Xép loai
Tong so HS d Hi¢u -
Namhoe | HSddu | > % | sutdao X Kha, Yéu, kém
* R thi cuoi Xuat - Trung A P
vao Kkho tao sie Gioi Trung binh khong tot
0a binh kha nghiép
322 1.994 3.662 177
- 0, 0
2005- 2006 | 7.998 6.159 77,13% | 4 0,06% 5.23% 32.38% 59 46% 2.87%
239 1.436 3.147 963
- 0, 0,
2006- 2007 | 7.143 5.786 80,78% | 10,02% 4,13% 24.82% 54.39% 16.64%
12 788 4.436 3.484 1.893
- 0,
2007-2008 15.607 10.613 68,06% 0,01% 7.42% 41.80% 32.83% 17.84%
73 677 5.627 2.495 1.420

- 0
2008-2009 | 14.915 10.292 | 68,98% 0,71% 6.58% 54.67% 24.24% 13.80%

36 418 4.764 1.280 1.063

. 9
2009-2010 | 12.395 7.561 60,98% 0,47% 5,53% 63.01% 16.93% 14.06%

23 970 11.307 3.078 2.269

- 0
2010-2011 27.447 | 17.643 64,28% 0,15% 6.31% 41,20% 20,02% 12.83%

36 1.621 14.834 2.683 4.702

- 0
2011- 2012 32.909 | 23.875 72,55% 0,19% 8,45% 62.13% 13.99% 19.69%

(Nguon: S GD&PT TP. HCM)
M6t s6 truong da nd luc duy tri si sé HS thdng qua nhiéu hoat dong nhu cai thién
mdi trudng hoc; to chirc cac loai hinh hoat dong nhu tuyén truyén hudng nghiép, to chuc
ngay hoi thanh nién véi nghé nghiép va viéc 1am, cau lac bo, déi nhém dé thu hat hoc
sinh; d6i méi gi4o trinh, PP day hoc... Nhung két qua dat dwgc van chua cao, tuy nhién

S0 Vi nhidu nam trude day, ti 1é giam HS trong cac trudong di bat dau ¢ dau hiéu kha

quan.
Bdng 5. Higu sudt dao tao toan khoa ¢ mét sé truwong TCCN
2007 2009 2010
Trudng I-!AS Tét Hi_e;u H;S Tét Hi,eA,Lt I-lS Tét Hiiu
dau nghiép suat | dau nghiép suat | dau nghiép suat
vao | MMP 06y | vao P | (%) | vao P (%)

Ly Tu Trong 977 560 57.3 | 955 351 36.8 | 1063 395 42.1

Thu buc 791 599 75.7 | 2035 | 1210 | 59.5 | 2032 | 1230 | 60.5

Kinh té 1231 765 62.1 | 1531 678 443 | 1174 | 1003 | 85.4

Nam Sai Gon 361 322 78.9 | 408 291 71.3 | 599 416 69.4

Ng. Hotu Canh | 275 169 61.5 270 57 21.1 | 941 443 48.0

(Nguon: S¢ GD&DT TP. HCM)
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3.1.1.2.  So luoc vai nét vé dao tao nghé hé co so tai don vi khao sat

C4c phong chire niing va khoa, té6 bé mon:

— G6m 8 phong (Pao tao — Khao thi, T6 chic — Hanh chinh, Quan trj —
Thiét bi & Co s& vat chat, K& hoach — Tai chinh, Céng tac chinh tri — hoc
sinh, sinh vién, Quang ba — Hop tac, Nghién ctu — Phat trién, Thanh tra
— Phép ché — Dam bao chat luong ) va 13 khoa — té bo mén (Khoa hoc
X& hoi, Khoa hoc Tu nhién, Céng nghé Thong tin, Su pham mam non —
Nit cong, Co khi Pong luc, Co khi — Xay dung, Dién — bién tir, Kinh té,
Du lich, Y — duoc, Ly luan chinh tri, Phap luat — Cong tac xa hoi, T6 bo
mon Thé chat & Qudc phong).

Nhan sw (tinh dén ngay 15/3/2015)

— Tong s6 can b, gido vién, nhan vién: 262 trong d6 c6 128 nit.
— S6 gido vién co hitu tryuc tiép giang day: 147 trong d6 c6 78 ni
— S6 gido vién hop dong thinh giang: 66 trong d6 c¢6 31 nir

% Quy mé dao tao cac nghé ¢ Truong TC KT & NV Nam Sai Gon TP Hé Chi
Minh

Bdng 6. Quy mé dao tao nganh nghé

H¢ Trung cdp chuyén nghiép
Nam S6 nganh | S6 nganh ting
2000 2
2005 4 2
2006 6 4
2007 13 7
2009 21 8
2013 — 2015 27 6

(Nguon: Phong Quan 1y dao tao
triwong Trung cap Ky thugt & Nghiép v Nam Sai Gon, 2015)
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Bdng 7. Sé lwong dio tao hing nam

TCCN
Nam hoe SO HS Hé THPT Hé THCS
2005 — 2006 535 - -
2006 — 2007 604 - -
2007 — 2008 921 - -
2008 — 2009 1285 565 720
2009 — 2010 1999 926 1073
2010 — 2011 2198 982 1216
2011 — 2012 2771 1463 1308
2012 — 2013 3202 1952 1250
2013-2014 2670 1594 1076
2014 - 2015 2596 1410 1186

(Ngudn: Phong Quan Iy dao tao trudng Trung cap

Ky thuat & Nghiép vu Nam Sai Gon, 2015)

% Thuec trang phat trién qui md va hiéu sudt dao tao hé TCCN

Bdang 8. Hiéu sudt dao tao theo hang nim

S6 ligu két qua tot nghiép tirng nim
Chi tiét SO
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Nhap hoc 301 | 408 | 368 | 599 | 411 | 519 | 1000 | 1347 | 1679 | 1963
D!f’ 234 | 362 | 372 | 426 | 400 | 742 | 742 | 783 | 1331 | 1437
Té thi
ot
GNiEP | pyt
™ 225 | 323 | 291 | 416 | 391 | 736 | 736 | 750 | 1310|1387
Hiéu suat
dao tao (%) 748 | 89,2 | 79,1 |1 69,4 | 951 | 93,1 | 736|581 | 78 | 732

(Nguon: Phong Quan ly dao tao truong
Trung cap Ky thuat & Nghiép vu Nam Sai Gon, 2015)
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3.1.2. Xac dinh muc tiéu nghién cuu

Dua vao bao cao tinh trang hoc tap trén va cac nghién ctru trude day da trinh bay
& chuong 2 va nghién ctru dinh tinh, tic gia nhan thay cac yéu té anh huong dén két qua

cta hoc sinh TCCN hé THCS duoc tong hop tir cac yéu té khac nhau.

Bdng 9. Téng hep c&c nghién ciru truwéc

Thir tw Nghién ciu Nhan té anh hwéng
J. Bainbridge, J. Melitski, A.
Zahradnik, E.J. M. Lauria, S.
Jayaprakash, and J. Baron Tinh cach
1 “Using Learning Analytics to . _
) ) ) Hanh vi
Predict At-Risk Students in
Online Graduate Public Affairs
and Administration Education”:
P. Cortez and A. Silva. “Using biém hoc tap
) Data Mining to Predict Hoan canh
Secondary  School  Student
». Gia dinh & Xa hol
Performance”:
Giang vién
Phuong phap giang day
Pham Hitu Tin va Nguyén Thiy . .
o H¢é thong co s¢ vat chat
Huynh Loan “Cac yéu to anh
3 huéng dén thai do hoc tap cua Giao trinh, noi dung mén hoc
sinh vién truong Dai hoc Da Thuc hanh, thuc tap thuc té
Lat”
Dong co hoc tap
Diéu kién an &, sinh hoat
o Kién dinh trong hoc tap
VO Thi Tam “ Cac yeu to tac
4 dong dén két qua hoc tap cua Canh tranh hoc tap
sinh vién chinh quy truong Dal An tugng trudng hoc
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hoc Kinh Té Thanh Pho Ho Chi Phuong phép hoc tap
Minh”: Dong co hoc tap
Nguyén Cong Toan, Trinh Minh

Tri, Huynh Vin Hau Nguyén Gisi tinh

Thi Cam Hong va Nguyén Vin
Quan “Cac yéu td anh hudng
dén két qua hoc tap cua sinh
vién dai hoc nganh phat trién
nong thon cua truong Pai hoc

Can Tho™:

Tai liéu giang vién
S6 budi nghi

S6 gio tu hoc

Du Théng Nhat va Nguyén Thi
Nu “Cac yéu té anh huong dén
két qua hoc tap mon tam 1y hoc
cta sinh vién trudong cao dang

Su pham Kién Giang”:

Phuong phap hoc tap
Nhan thac vé mon hoc
Phuong tién day hoc
Théi d6 dbi véi sinh vién

Phuong phap hoc tap

(Nguon: Téng hop tir cac nghién ciru trueéc)
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Tur bang 9 d4 tdng hop nghién cru trude 1lam co s¢ dau tién, tac gia thay rang cac
yéu t6 thong tin hoc sinh, sinh vién duoc khai thac tir nghién ctru trude chua thé rd hét
cac yéu td tac dong truc tiép dén hoc sinh, sinh vién ma chi nghién ciru mot mot vai yéu

t6 nén tac gia dugc dé xuat mé hinh nghién ctru nhu Hinh 6.

[ Tinh than HT TT séng GD ]

{ Stre khoe ]

[ViphamNQ \[ Lam thém ]

[ Nganh hoc ]//( \ Swr dung CKT ]

[ Két qua hoc tap truéc ] [ S6 don vi hoc trinh n¢ ]

[ Chuyén cin ]\

Hinh 6. M6 hinh cac yéu té dnh hwéng két qud hec tdp ban dau
Theo hinh 6 tac gia da xac dinh cac yéu té anh huong dén két qua hoc tap bao
gom: tudi hoc sinh, tinh trang sdng véi gia dinh, sirc khoe hoc sinh, 1am thém ngoai gio,
st dung chat kich thich, tinh than hoc tap, chuy@n can, vi pham ndi quy, nganh hoc, két
qua hoc tap trudc, S& don vi hoc trinh ng . Trén co sé d6 hinh thanh cac gia thuyét cho

viéc nghién ctru dé tai nhu sau:
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Bdng 10.Cé4c gid thuyét nghién ciru

STT | Gia thuyét Néi dung

1 H1 Tuéi hec sinh cang lén thi két qua hec t@p cang tich cuc

, o Tinh than hoec tdp cang tét thi két qud hec tdp cang tich
cuec.

3 H3 Sirc khée HS cang tét thi két qud hec tdp cang tich cuc.

. " Két qud hoc tdp triwdc ciia HS cang gidi thi két qud hec tap
cang tich cuc.

; e Sé don vi hec trinh ng' cang nhiéu thi két qud hec tdp cang
tiéu cuec.

6 e Chuyén cdn ciia HS cang chim chi thi két qud hec tdp
cang tich cuc.

. Ho Nganh hec khac nhau thi anh hwéng két qua hec tap khac
nhau.

8 H8 Vi pham ngi quy dnh hwéng tiéu cuee dén két qud hec tap.

5 o Séng véi gia dinh dnh hwéng tich cuc dén két qua hoc tap
hon séng ¢ ngoai.
Sir dung chadt kich thich dnh hweng tiéu cuwe dén két qud

10 H10
hoc tap.

11 H11 Lam thém dnh hweng tiéu cue dén két qud hoc tap.

3.2.  Tim hiéu di liéu
3.2.1 Ngudn thdng tin

Dit liéu thtr cap: thdng tin vé gido duc TCCN tai TPHCM, dao tao tai truong
Trung cap K thuat & Nghiép vu Nam Sai Gon duogc thu thap tir bdo chi, Internet, s6
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licu thong ké, cac bdo céo nghién ciru trude, gido trinh, bao cdo luan vin lién quan dén
véan dé nghién cau.

Dit liéu so cap: thu thap thu thap dit liéu tir phong dao tao, cong tac hoc sinh —
sinh vién véi déi tuong can lay thong tin 12 nhitng hoc sinh TCCN nim 2, nim 3 trong
truong Trung cip Ky thuat & Nghiép vu Nam Sai Gon vé céac yéu td lién quan dén két
qua hoc tap, dic trung nhan khau, dic diém tam ly, yéu té gia dinh - xa hoi va yéu t6

trrong hoc.

3.2.2. Nghién ctru dinh tinh
3.2.2.1. Muyc dich nghién cuu

Nghién ctru dinh tinh la nghién ctru trong d6 thong tin thu thap dang dinh tinh.

Thong tin dinh tinh 14 théng tin chinh n6 khong do ludng bang sé lwong.

Muc tiéu ciia nghién ctru dinh tinh trong dé tai nay nham:

(1) Xac dinh cac yéu té anh huong dén két qua caa hoc sinh TCCN hé THCS va
dé xuat mé hinh nghién cuu.

(2) Tim hiéu xem ngudi duoc lay thong tin, ndi dung théng tin can lay va vi tri
can lay thong tin.

(3) Dua vao két qua nghién ciu dinh tinh dé thiét ké bang cau hoi dung trong

nghién cuu tiép theo.
3.2.2.2.  Céch thyc hién nghién cuu

Trong luan vén, tac gia chon phuong phap thao luan nhém, dya vao bang thao
luan duoc thiét ké sin. Phuong phap thao luan nhém dugc xem la thuan tién gitp cho
ngudi phong van co thé trinh bay y kién ciia minh mot cach rd rang va cy thé. S6 nguoi
duoc phong van 1a 10 ngudi, d3 1a gido vién chu nhiém cac 16p TCCN hé THCS nam 2,
nim 3 cua trudng Trung cap Ky thuat & Nghiép vu Nam Sai Gon bao gom 02 GVCN
khoa Céng Nghé Thong Tin, 02 GVCN bién — bién tir, 02 GVCN khoa Du Lich, 02
GVCN khoa Co Khi bong Luc, 02 GVCN khoa Co Khi Xay Dyng va dugc Iéy mau
theo phwong phap dinh muc. Noi dung lay thong tin nham nhan dién céc yéu té dac
trung cAu tao nén cac yéu td anh huong dén két qua cua hoc sinh.

Thong tin can lay bat I&n nhiing yéu té anh hudng dén két qua hoc tap cia hoc
sinh TCCN hé THCS truong Trung cip Ky thuat & Nghiép Vu Nam Sai Gon. Nhiing
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thong tin nay duoc phan loai dé xac dinh cac yéu té anh huong dén két qua cua hoc sinh
TCCN hé THCS truong Trung cip K¥ thuat & Nghiép Vu Nam Sai Gon.

Tir nghién ciru dinh tinh, s& tién hanh xac dinh mé hinh nghién cau. Pong thoi,
nghién ctru dinh tinh nay ciing nham kiém tra cac mac do rd rang cua tir ngit va kha
ning hiéu cac phat biéu ciing nhu tinh tring 1p cac phat biéu thang do. Két qua cua
nghién ctru dinh tinh 12 thiét 1ap thang do danh cho nghién ciu.

3.2.2.3. Thang do trong nghién ctru dinh tinh

Céc yéu to tac dong dén két qua hoc tap cua hoc sinh da dang, phong pha. Do do,
dé tai chi chon céac bién tuong tng véi pham vi, linh vuc va muc dich phu hop véi tinh
trang hoc sinh TCCN hé THCS tai trudng Trung cap K5 thuat va Nghiép vu Nam Sai
Gon nhu sau: tudi hoc sinh, tinh trang séng vai gia dinh, sic khoe hoc sinh, 1am thém
ngoai gio, s dung chat kich thich, tinh than hoc tap, chuyén can, vi pham noi quy,
nganh hoc, két qua hoc tap trudc, sé don vi hoc trinh ng

Dua Va0 cac nghién ctru trude day va mé hinh nghién ciru trén, tac gia dé xuat

thang do trong nghién ctru dinh tinh nhu bang 11

Bdng 11. Thang do trong nghién ciru dinh tinh

STT | Thang do Ky hi¢u
1 | P§ tudi caa hoc sinh TSV
2 | Tinh than hoc tap TTHT
3 Suc khoe SK
4 Két qua hoc tap truéc caa hoc sinh KQHT
5 S6 don vi hoc trinh ne STCN
6 | Chuyén can cia hoc sinh THLL
7 Nganh hoc NGH
8 Vi pham ngi quy VPNQ
9 | Tinh trang séng véi gia dinh TTSGD
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10 | Sir dung chat kich thich SDCKT
11 Lam thém LNG
12 | Kétqua KQ

3.2.2.4. Két qua nghién ciru dinh tinh

Nghién ctru dd khao séat y kién cua 10 GVCN da chi nhiém niam 2, ndm 3 tai
truong Trung cap K¥ thuat & Nghiép vu Nam Sai Gon. Dua vao thang do trong mé hinh
nghién ctru dé xuét dé 1ay bang thdng tin cua cac déi twong phong van kiém tra su chinh
Xé&c tir ngir md hinh, ndi dung chuyén tai va su phd hop véi pham vi nghién cuu.

Két qua khao sat dinh tinh cho thay cac yéu to dy kién dugc dua vao nghién ciu
la pht hop. Tuy nhién c6 mot sé yéu té can dugc diéu chinh stra cach thé hién ngdn ngix
trinh bay cho d& hiéu hon trudc khi dwa vao khai thac chinh thtc. Két qua thao luan s&
tong hop 1a co s¢ diéu chinh va bd sung vao mé hinh.

3.2.3. Nghién ctru dinh lugng

Nghién ctru dinh lugng la nghién ciru trong d6 thu thap thong tin dudi dang dinh

lugng nham giup ta c6 thé do luong bang sé lwong. Muc tiéu nham do luong cac yéu to

da nhan dién trong nghién ctru dinh tinh.

3.2.3.1.  Ddi twong khao séat nghién cuiu
Dbi twong nghién cau tap trung vao nhitng hoc sinh TCCN hé THCS hién dang

theo hoc nam 2, nam 3 tai truong Trung cap K§ thuat va Nghiép vu Nam Sai Gon. Mau
duoc chon nghién ciru theo phuong phap dinh muc, ta dua vao cac dic tinh kiém soat

dé chon phan tir cho mAu theo céc thudc tinh kiém soat nay.

Khai thac dir liéu duoc tién hanh tai truong Trung cap Ky thuat & Nghiép vu
Nam Sai Gon, tac gia lay théng tin mau truc tiép tir phong Pao tao va cong tac hoc sinh
sinh vién cua truong va s6 chu nhiém cua gido vién. Cac mau dat yéu cau phai day du

thong tin khai thac va khong b sét théng tin nao trong mau dir ligu.

3.2.3.2. Xac dinh ¢& mau nghién ctu
M® hinh nghién ctiu cat ngang 1a mé hinh thuong ¢d muc tiéu wdc tinh mot ti 1¢
hién hanh cua két qua ngay tai thoi diém hién hanh. Tac gia muén wdc tinh mau cho mot

nghién ctru muc tiéu chinh xac la ti 1€ rot caa hoc sinh TCCN hé THCS. Ti 1€ rét caa
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hoc sinh TCCN hé THCS tai truong Trung cap K thuat & Nghiép vu Nam Sai Gon la

15% tuc 1a P = 0.15. Tac gia nghién ciru mudn wéc tinh s ddi tuong can thiét dé wéc

tinh ti 18, va chap nhan xac suat 1a 95% véi sai s6 e = (89%-81%)/4 = 0.02 hay sai s6

2%.

S6 mau co thé tinh cho khao sat nhu sau:

N=(Zi4)2 p (1-p)

Véi alpha = 0.05; Z=1.96; P =0.15; e = 0.02 = N = 606

M® hinh nghién cau du kién c6 khoang 11 bién, nhu vay kich thudc mau téi thiéu

trong nghién ciru 12 606 mau. Bé thuan tién cho phan tich dé tai tc gia chon s mau la

640 mau.

Theo s6 liéu hiéu suat dao tao ctia 05 khoa tir Phong Quan 1y ddo tao cia truong Trung

cap Ky thuat & Nghiép vu Nam Sai Gon thi hiéu suét timg nganh dao tao nhu bang 12.

Bdang 12.Higu sudt dao tao theo tirng nganh cia truwong

Hiéu suét dao tao

Hiéu suat trung

Nganh 2013 2014 2015 binh
Ném 2 | Nam 3 | Nam 2 | Nam 3 | Nam 2 | Nam 3 | Nam2 | Vam 3
Congnghé thong tin | 78% | 85% | 85% | 92% | 89% | 96% | 84% | 91%
Dién — Dién tir 80% | 82% | 85% | 87% | 90% | 92% | 85% | O/
Cokhixaydung | 82% | 88% | 83% | 88% | 84% | 94% | 83% | °O%
Cokhidonglyc | 85% | 82% | 89% | 84% | 93% | 89% | 89% | O°%
Du lich 72% | 75% | 76% | 80% | 80% | 85% | 76% | O0%
g1 | B89%
Hiéu suat dao tao
85%

(Nguén: Phong Qudn Iy dao tao triong trung cap Ky thudt & Nghiép v Nam Sai

Gon, 2015)




30

Bdng 13. Ti 1¢ tuyén sinh theo tirng nganh

Ti |1€ dao tao cia cac khoa

Nganh
Nam 2 Nam 3
Cong nghé thong tin 23% 23%
bién — bién ta 18% 18%
Co khi xay dung 23% 23%
Co khi dong luc 19% 20%
Du lich 17% 16%

(Nguon: Phong Qudn Iy dao tao truong Trung cdp Ky thudt & Nghiép vu Nam Sai
Gon, 2015)

Dua trén s liéu trén két hop phuong phap dinh mirc véi 3 thugc tinh kiém soéat

gom két qua, nganh, nam va kich thuét mau n = 640. Phan bé cua ddi twong nghién ciu

nhu sau: theo nganh va nam, 54,5% nam 2 trong d6 c6 23% khoa Cong nghé thdng tin,
18% Khoa bién — bién Tu, 23% Khoa Co Xay Dung, 19% Khoa Co Khi Bong,17%
Khoa Du Lich va 45,5% nam 3 trong d6 c6 23% khoa Cong ngh¢ théng tin, 18% Khoa
bi¢n—bién T, 23% Khoa Co Xay Dyng, 20% Khoa Co Khi B9ong,16% Khoa Du Lich.

Theo két qua, co 85% dau va 15% rat. Tac gia chon cac phan tir cho mau theo 20 két

hop ( Snganh X 2nam X 2két qua)-

Bdng 14. Chon mdu dinh mikc: nganh, nim va két qud

Két ] Két , S6 phan
Nganh Nam Ti 1€ két hop Tilé
hop qua tu
Cong nghé thong
1| 2 | Dau | 23%*54.5%*84% | 10.53% 67
tin
2 | bién — Dién tir 2 | Pau | 1804*54.5%*85% | 8.34% 53
3 | Co khi xay dung 2 | Pau | 9304%54 506*83% | 10.40% 67
4 | Co khi dong luc 2 | Pau | 1904*54.506*89% | 9.22% 59
5 | Du lich 2 | Pau | 1700*54 50*76% | 7.04% 45
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Két ; Két ) S6 phan
Nganh Nam Ti 1€ két hop Tilé
hop qua tur
Cong nghé thong
6 | 2 | ROt | 23%*54.5%*16% | 2.01% 13
tin
7 | bién — Dién tir 2 | ROt | 1806%54506*15% | 1.47% 9
8 | Co khi xay dung 2 | ROt | 2304%54506%17% | 2.13% 14
9 | Co khi dong luc 2 | ROt | 1906%5459%*11% | 1.14% 7
10 | Du lich 2 | ROt | 1706%54506%24% | 2.22% 14
Cong nghé thdng 3
11 ) Pau | 23%*455%*91% | 9.52% 61
In
12 | Pién — Pién tir 3 | Pau | 1806*455%*87% | 7.13% 46
13 | Co khi xay dung 3 | Pau | 2306%4550*90% | 9.42% 60
14 | Co khi dong luc 3 | Pau | 20u9%4550*85% | 7.74% 50
15 | Du lich 3 | Bau | 1606*455%*80% | 5.82% 37
Cong nghé thong
16 | 3 | ROt | 23%*455%*9% | 0.94% 6
tin
17 | Pién — Pién tir 3 | ROt | 1806*455%*13% | 1.06% 7
18 | Co khi xay dung 3 | ROt | 230*4550%*10% | 1.05% 7
19 | Co khi dong luc 3 | ROt | 209*455%*15% | 1.37% 9
20 | Du lich 3 | ROt | 1606%455%*20% | 1.46% 9
Tong mau 100% 640

Trong nghién ctu nay, tac gia chon mau nghién ctu la 640 mau. Mau duoc chon
dai dién 5 nganh dao tao gom: Cong nghé thong tin 1a 147 miu; bién — Dién tur 1a 115
mau; Co khi xay dung la 148 mau; Co khi dong luc la 125 mau; Du lich 1a 105 mau,
Mau dugc chon dai dién theo ndm: Nam 2 1a 348 mau; Nam 3 1a 292 mau va mau chon

dai dién theo két qua: Pau 1a 545 mau; Rt 1a 95 mau.
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3.2.3.3. Bang lay thong tin va thang do chinh thirc

Céc thong tin duoc duoc lay 1a thong tin dong. Dya trén co so ly thuyét tir nhitng
nghién ctru truéc két hop vai nghién ctru dinh tinh bang phuong phap thao luan nhom,
tac gia da xay dung thang do chinh thic.

C6 12 khai niém duoc sir dung trong nghién ctru nay gom tudi hoc sinh, tinh trang
sbng véi gia dinh, strc khoe hoc sinh, 1am thém ngoai gio, st dung chat kich thich, tinh
than hoc tap, chuyén can, vi pham noi quy, két qua hoc tap trudc, S6 don vi hoc trinh
no, nganh, két qua. Cac thang do nay duoc sir dung rong rii & cac truong hoc vi thé,
nghién ctiru ndy chi &p dung cho khéi trudong hoc & Viét Nam.

% Thang do tudi hoc sinh dugc do luong dya vao tudi caa hoc sinh c6 gia tri tir 16
-21

< Thang do tinh than hoc tap cua hoc sinh dugce do luong dua trén danh gia tinh
than, thai d6 hoc tap caa hoc sinh trong qua trinh tham gia hoc. Thang do tinh than hoc

tap bao gom 4 bién quan sét:

1. Tinh than hoc tap tét

2. Tinh than hoc tap kha

3. Tinh than hoc tap trung binh
4. Tinh than hoc tap yéu

% Thang do stc khoe cua hoc sinh dugc do luong dua trén thong tin théng tin va

quan sat sic khoe cua hoc sinh. Thang do sirc khoe bao gom 2 bién quan sat:

1. Suc khoe tot
2. Strc khoe khong tot

% Thang do két qua hoc tap trudc cua hoc sinh dugc do ludng dua trén danh gia két
qua hoc tap caa hoc sinh trong qué trinh hoc tap trudc d6. Thang do két qua hoc tap

truéc cua hoc sinh bao gdém 4 bién quan sat:

1. Hoc sinh gidi

2. Hoc sinh kha

3. Hoc sinh trung binh kha
4

. Hoc sinh trung binh

% Thang do Sb don vi hoc trinh no cta hoc sinh dugc do lwdng dua vao sé don vi

hoc trinh hoc sinh ng trong nhitng hoc ky trudc d6 va c6 gia tri tur 0 dén 19.
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< Thang do tinh hinh 1én 16p cua hoc sinh dugc do luong dua trén két qua 1én 16p
ting ngay cua hoc sinh hoc tap cua hoc sinh. Thang do tinh hinh 1én 16p cta hoc sinh
bao gom 4 bién quan sét:
1. Cham chi
2. Thinh thoang nghi

3. Nghi nhiéu ngay
4. Nghi thuong xuyén

% Thang do nganh hoc dugc do luong duwa trén quan sat khdi nganh céc em theo

hoc. Thang do nganh hoc bao gom 5 bién quan sat:

1. COng nghé thong tin
2. bién —Dién tr

3. Co Khi xay dung

4. Co khi dong luc

5. Dulich

< Thang do vi pham noi quy duoc do ludng dya trén két qua vi pham nhitng quy

dinh cua nha truong. Thang do vi pham noi quy bao gom 2 bién quan sat:

1. Khong vi pham nédi quy
2. Vi pham néi quy

% Thang do tinh trang séng véi gia dinh duoc do luong dya trén viéc séng chung

Vi gia dinh hay khong. Thang do tinh trang séng voi gia dinh bao gdm 2 bién quan sét:

1. Song véi gia dinh

2. O ngoai (¢ riéng hoic o tro)

% Thang do sir dung chat kich thich dugc do luong dya trén viéc sir dung ruou, bia,
thudc 14 hodc cac chat kich thich khac. Thang do str dung chat kich thich bao gom 2 bién

guan sat:

1. Khoéng str dung chat kich thich
2. CO str dung chat kich thich

¢+ Thang do lam ngoai gio dugc do luwong dua trén viéc lam thém caa hoc sinh ngoai

thoi gian I&n I6p. Thang do 1am ngoai gid bao gdom 2 bién quan sat:

1. Khong lam thém

2. CO lam thém
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Bdng 15.Thang do trong bdang thong tin nghién ciru dinh lwong

STT

Tén bién

Ky hiéu

bién

Do tudi hoc sinh: .............

TSV

Tinh than hoc tap:
O Tét
J Kha
OTB
O Yéu

TTHT

Suc khoe:
O Tét
0 Khong tbt

SK

Két qua hoc tap truéc caa hoc sinh truéc:

O Tét

O Kha

[ Trung binh kha
[ Trung binh

KQHT

SOChiNG: v,

STCN

Tinh hinh [&n 16p cua hoc sinh
[J Cham chi
0] Thinh thoang nghi
[0 Nghi nhiéu ngay
L] Nghi thuong xuyén

THLL

Nganh hoc:
L1 Cong nghé thong tin
LI bién — bién tir
O Co khi xay dung
1 Co khi dong luc
O Du lich

NGH

Vi pham néi quy nha truong:

[J Khong vi pham

VPNQ
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. Ky hiéu
STT Tén bien .
bien

I Vi pham

Tinh trang song véi gia dinh:
9 [ Séng véi gia dinh TTGD

O O ngoai (¢ riéng hoic tro)
Str dung chat kich thich:

10 SDCKT
OCo 0 Khéng
Lam ngoai gio:
11 90419 LNG
O Co [0 Khéng
Két qua:
12 KQ
O bau O Rét

3.2.4. Phuong phap xt ly va phén tich dir li¢u

Sau khi thu thap théng tin thdng qua bang mau, cac bang mau duoc xem xét va
loai di nhitng bang khdng phl hop voi yéu cau. Sau dé dir lidu s& dugc ma hoa va su ly
bang R. Dix liéu trong nghién ctiru ndy sé& dugc dua vao phén tich chinh thic thong qua
viéc &p dung cac cong cu trong phan mém R.
3.2.4.1. Kiém dinh do phi hop cua md hinh

Hoi quy Logistic ciing doi hoi ta phai danh gia d6 phu hop ciia mé hinh. Po luong
d6 phu hop. Po luong d6 pht hop tong quat caa md hinh hdi quy Logistic duoc dua trén
chi tiéu “Pg sai léch” (Deviance hay c6 cach goi khac la Residual deviance), chi tiéu
“P sai léch” nay con nho cang thé hién d6 phu hop cao. Gia tri nho nhit caa “Po sai
[é&ch” 1a 0 khi d6 mo6 hinh c6 d6 phu hop la hoan hao.
Vi G? (-2LL) 1a do sai léch ta co:

G2=-2)" [¥log(p)]+ (1 - p)log(l —p;)
Trong do:
Y; 1a bién quan sét (0,1)

p; 1a X&c suat tién luong
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Luén vin ciing con c6 thé Xac dinh duoc md hinh du doan tbt trén co so chi s6
AIC (Aikake Information Criterion). Gia tri AIC cang nhé thi cang thé hién d6 phu

hop cua mo hinh.,
AIC = -2LL + 2[(k-1)+p]
Trong do:
K 1a s6 bac/ gia tri cua Y (thuong 12 2)
P 14 56 bién tién lwong trong mé hinh
-2LL 1a Do sai léch (G?)
3.2.4.2. Kiém dinh ¥ nghia cua cac hé s6

Hoi quy Logistic ciing doi hoi kiém dinh gia thuyét hé sé hoi quy khéac khéng.
Néu hé sb hdi quy Bova Bidéu bang 0 thi ty I¢ chénh léch giita cac xac xuat sé bang 1,
tirc 14 X4c Xuat dé su kién xay ra nhu nhau, luc d6 mé hinh v6 dung trong du doan. Do
do6, trong hoi quy Logistic luan van s& can cu trén s6 thong ké likelihood-radio hay s6
thdng ké Wald dé kiém dinh gia thuyét Ho: Bx=0. Cach thtrc sir dung véi mirc y nghia p
< 0.05.

- Likelihood-radio (LR) la phuong phap loai trir dan kiém tra loai bién can cu trén
xé&c xuat cua thong ké, Likelihood-radio dua trén nhitng uwéc lwong kha ning xay
ra toi da.

- Wald 1a phuong phéap loai trir dan kiém tra loai bién can ctr trén xac xuat cua
théng ké Wald.

3.2.4.3. Kiém dinh do6 phd hop téng quét.

O héi quy Logistic, to hop lién hé tuyén tinh caa toan b cac hé sé trong md hinh
ngoai trir hang s duoc kiém dinh xem c6 thirc sy c6 y nghia hay khong. Vi hoi quy
Logistic ta ding kiém dinh Chi — binh phuong dé kiém dinh gia thuyét Ho: pi= 2=
Ba=..... Pk=0. Luan vén s€ can cir vao mic y nghia quan sat ma R dua ra trong bang

“Model Likelihood Radio Test* dé bac bo hay chap nhan Ho.
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3.3.  Chuan bj dit liéu

3.3.1. Thdng k& md ta mau nghién ciu

Két qua nghién ctru d thu vé 800 mau. Sau qué trinh kiém tra két qua thu duoc
800 bang cau hoi hop 1¢, trong do: dir lieu nghién ciru 1a 640 mau; dir liéu test 1a 160
mau.

Déi twgng ldy thong tin 1a hoc sinh TCCN hé THCS d3 hoc nim 2, nim 3 tai
truong Trung cap Ky thuat Va Nghiép vu Nam Sai Gon. T4c gia chon mau theo phuong

phap dinh mic, dai dién véi 3 thudc tinh kiém soat gom két qua, nganh hoc va nim hoc.

3.3.1.1. Thdng ké mé ta dinh tinh
3.3.1.1.1. Nganh hoc

A Y
160
140
120
100
Cong Ngh¢ Thong Tin
: 147 148 Dién - Dién T
60 115 | 125 105 Co Khi Xay Dung
40 Co Khi Bong Luc
Du Lich
20 — — =
0 : : : ' .
CONG PIEN-  COKHI co KHI DULICH
NGHE BIENTU  XAY DONGLUC
THONG DUNG

TIN

Biéu do 2. Nganh hec ciia mdu

Céc dbi tugng khao sat duoc chia thanh 05 nhém nganh: Cong nghé thang tin,
Pién — Pién tir, Co khi xay dung, Co khi dong luc va Du lich. Theo biéu db 3, Hoc sinh
thudc nhdm nganh Cong nghé thong tin va Co khi xay dung chiém ty 1é cao nhat ~ 23%,
hoc sinh thugc nhém nganh Co khi dong luc chiém 19.5%, hoc sinh thuéc nhém nganh
Pién — Pién tir chiém 18% va hoc sinh thudc nhém nganh Du lich chiém ty 1¢ thap nhat
chi c6 16.4%.
3.3.1.1.2. Nam hoc
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V¢ dic diém theo nam hoc, d6i twong ldy thong tin 1a hoc sinh TCCN hé THCS
d3 hoc ndm 2, ndm 3. Theo két qua lay thdng tin, s6 mau duoc lay theo nam ti 16: 54.4%

sb mau da hoc nam 2, 45.6% sd mau da hoc nam 3.

SO LUONG BDAO TAO
Ti 1€ hoc sinh
Nam 3 292
Nam 2 348

260 280 300 320 340 360

Biéu do 3. Niam theo mau

3.3.1.1.3. Kétqua

Theo biéu d6 4, két qua lay thong tin : hoc sinh dau chiém 85% (545 mau) va rét
chiém 15% (95 mau).

=L KET QUA

85%

Biéu dé 4. Két qud ciia mdu

3.3.1.2. Thong ké md ta dinh luong
3.3.1.2.1. Théng ké theo tudi

Trong 640 mau lay thdng tin, tudi cua mau bao gém tir 16 dén 21 tudi véi trung
binh d¢ tudi 1a 17.63. Trong dé, sd luong hoc sinh duoc khao sat & do tudi 16 1a 144
mau chiém ti 1& 22.5%, & do tudi 17 12 189 mau chiém ti 16 29.5%, & do tudi 18 1a 145
mau chiém ti 18 22.7%, & do tudi 19 tudi 1a 87 mau chiém ti I¢ 13.6%, & do tudi 20 12 68

mau chiém ti 1& 10.6% va & do tuoi 21 tudi 1a 7 mau chiém ti 1 1.1%.
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Biéu dé phéan bé tudi hoc sinh
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Biéu do 5. Thong ké theo tusi cia hoc sinh
3.3.1.2.2. Théng ke theo tinh than hoc tap

Biéu do thé hién tinh than hoc tap hoc sinh

| ‘ |

o -
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S6 lugng HS
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50
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Biéu dé 6.Thong ké tinh than hoc tdp ciia hec sinh
Danh gia thang do tinh than hoc tap thdng qua 4 mic d6 gom: tét, khé, trung
binh, yéu. Trong 640 mau lay thdng tin, két qua cho thay tin than hoc tap caa hoc sinh
TCCN hé THCS & mire twong dbi kha. Trong d6, 237 hoc sinh ¢6 tinh than hoc tap tét



40

(37%), 291 hoc sinh ¢6 tinh than hoc tap khé (45.5%), 71 hoc sinh c6 tinh than hoc tap
trung binh (11.1%) va 41 hoc sinh ¢ tinh than hoc tap yéu chiém sé luong nhé véi
6.4%.

3.3.1.2.3. Thdng keé theo sic khoe cua hoc sinh

Stre khoe

= Khong Tot = Tét

Biéu do 7 .Théng ké theo sirc khée hoc sinh
Panh gia thang do sizc khoe gdm 2 mirc d6 gom: tét va khong tét. Theo két qua lay
thdng tin hoc sinh TCCN hé THCS tai truong Trung cip K¥ thuat & Nghiép vu Nam
Sai Gon ¢6 sic khoe chua cao. Trong d6, suc khoe khdng tét chiém ti 1é cao 9.7% véi
62 mau va 90.3% sic khoe tot véi 578 mAu.

3.3.1.2.4. Théng ké cac két qua hoc tap trude ciia mau khao sat

Biéu do phan bé két qua hoc tap hoc sinh
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Biéu dé 8. Thong ké két qud hoc tap truéc
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Thang do két qua hoc tap trude dugce danh gia qua 4 cap do gom: trung binh. trung
binh kha, kha va gioi. Két qua lay thong tin tir 640 mau gém 168 mau trung binh
(26.3%), 135 mau trung binh kha (21.1%), 281 mau kha (43.9%) va 56 mau Gioi
(8.7%).

3.3.1.2.5. Théng ké s don vi hoc trinh hoc sinh no

Trong 640 mau lay thdng tin, S6 don vi hoc trinh ng ¢6 ¢6 gié tri tir 0 dén 19. Trong d6 sb hoc
sinh khéng no don vi hoc trinh chiém ti 18 cao 456 mau chiém 71.3 %, s6 hoc sinh no tir 2 dén
10 don vi hoc phan 1a 131 mau chiém 20.3% va hoc sinh no trén 10 don vi hoc phan chiém
8.7% véi 53 mau.

Biéu do phan bo s6 don vi hoc trinh no

S6 lugng HS
300 400 500
I I |

200
I

100
I

| | T | |
0 5 10 15 20

Sé tin chi

Biéu dé 9. Thong ké Sé don vi hoc trinh ng
3.3.1.2.6. Thong ke theo tinh hinh Ién 16p cua hoc sinh

Thang do tinh hinh 1&n 16p ciia hoc sinh dugc danh gia qua 4 mac d6 géom: nghi
thudng xuyén, nghi nhiéu ngay, thinh thoang nghi va cham chi hoc. Trong bang lay
thdng tin c6 6.7% hoc sinh nghi thuong xuyén, 2.7% hoc sinh nghi nhiéu ngay, 41.4 hoc
sinh thinh thoang nghi hoc va 49.2% hoc sinh tham gia hoc tap day du.
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Biéu dd phan bd chuyén can cua hoc sinh
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I I J

S6 lugng HS
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Tinh hinh 1&n lo'p

Biéu do 10.Théng ké tinh hinh 1&n lép
3.3.1.2.7. Thong keé theo nganh hoc ciia hoc sinh

Biéu db phan bb nganh hoc cla hoc sinh
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Biéu dé 11.Théng ké theo nganh hec
Cac ddi twong khao sat dugc chia thanh 05 nhém nganh: Cong nghé théng tin,
bién — bién tir, Co khi xay dung, Co khi dong luc va Du lich. Trong d6 Hoc sinh thuc
nhom nganh Cong nghé thong tin 6 147 mau (23%), Dién — bién tir c6 115 mau (18%),
Co khi xay dung ¢6 148 mau (23.1%), Co khi dong luc c6 125 mau (19.5%) va Du lich
c6 it nhat 105 mau (10.5%).
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3.3.1.2.8. Théng ké sé lwong hoc sinh vi pham noi quy

Thang do vi pham ndi quy cua hoc sinh dugc dénh gia théng qua 2 mic do gdom: vi
pham (theo quy dinh ndi quy cta nha truong) va khdng vi pham. Hoc sinh vi pham

chiém ti 16 thap 9.4% va&i 60 mau va hoc sinh khéng vi pham 90.6% véi 580 mau.

Biéu dé phan bd vi pham ndi quy cda hoc sinh

S6 lugng HS
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Vi pham ndi quy

Biéu do 12. Théng ké tinh trgng vi phgm ngi quy cia hec sinh
3.3.1.2.9. Thong ké theo tinh trang song véi gia dinh

Thang do tinh trang séng voi gia dinh bao gdm 2 gia mic do: séng voi gia dinh,
& ngoai (& tro va khong séng cuing b me). Két qua lay théng tin c6 177 mau hoc sinh

séng ngoai chiém ti 1& 27.7% va 463 mau hoc sinh sdng véi bé me chiém 46.3%.
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Biéu do phan bb tinh trang séng v&i gia dinh cua hoc sinh
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Biéu dé 13 .Théng ké tinh trang séng véi gia dinh ciia hoc sinh
3.3.1.2.10.  Théng ké s6 lugng hoc sinh st dung chét kich thich

Biéu do phan bé tinh trang st dung cla hoc sinh
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Tinh trang st dung chat kich thich
Biéu dé 14. Théng ké tinh trang sz dung chat kich thich cia hec sinh
Hoc sinh st dung chat kich thich bao gém: ruou, bia, .... . Thang do tinh trang sir dung
chat kich thich danh gia voi 2 mic d6 gom: sir dung va khong st dung. Theo két qua

lay théng tin c6 85 mau str dung chét kich thich (13.3%) va 555 mau khéng sir dung
chat kich thich (86.7%).

3.3.1.2.11.  Théng ké s6 luong hoc sinh 1am thém
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Biéu db phan bé tinh hinh 1am thém cia hoc sinh

S6 lugng HS

T T T T T 1
00 02 04 06 08 10

Tinh hinh [am thém

Biéu do 15.Théng ké sé lwong hoc sinh 1am thém
Theo két qua lay théng tin vé viéc 1am thém cua hoc sinh, s6 luong hoc sinh 1am thém
chiém ti 1& khé cao 32.7% véi 209 mau, hoc sinh khong lam thém chiém ti 18 67.3%
véi 431 mau.
3.3.1.2.12. Théng ké két qua hoc sinh

Thang do két qua cta hoc sinh danh gia qua 2 mirc d6 gom dau va rét. Két qua
lay thong tin, s6 hoc sinh rét chiém ti 1& cao 15% véi 95 mau va sé hoc sinh dau chiém

ti 16 85% vai 545 mau.

Biéu do két qua caa hoc sinh
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Biéu d6 16. Thong ké két qua hoc sinh
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3.3.2. Phan tich théng ké

3.3.2.1. Do luong muc do tap trung
Céc bién tién luong bao gdm 11 bién doc lap. Két qua md ta thong ké duogc trinh

bay trong bang 16 va bang 17.

Bdng 16. Két qud do lwong mie dé td@p trung bién déc lap

Bién dac lap M4 bién M Trung vi
trung binh
D¢ tudi cua hoc sinh TSV 17.64 17
Tinh than hoc tap TTHT 3.24 Khé
Strc khoe SK 0.85 Tot
Két qua hoc tap cia HS KQHT 2.35 Kha
S6 don vi hoc trinh ng STCN 2.03 0
Tinh hinh 1én 16p THLL 3.33 Thinh thoang nghi
Nganh hoc NGH - -
Vi pham ndi quy VPNQ 0.09 Khéng vi pham
Tinh trang song véi gia dinh | TTSGD 0.72 & Vo1 gia dinh
Str dung chat kich thich SDCKT 0.13 Khong st dung
Lam thém LNG 0.33 Khoéng lam thém
Bdng 17. Két qua do Iwong mike dé td@p trung bién phu thuge
Bién phu thugc M4 bién M trung Trung vi
binh
Két qua KQ 0.85 Pau

3.3.2.2. Do luong mae do phén tan
Bdng 18. Két qud do lwong mire dé phan tan bién déc lap

B B Pé léch Sai so Khoang
Bien doc lap Ma bien X , L
chuan chuan bien thién
Do tudi cua hoc sinh TSV 1.31 0.05 16..21
Tinh than hoc tap TTHT 0.85 0.03 1.4
Stic khoe SK 0.36 0.01 0.1
Két qua hoc tap cua HS KQHT 0.96 0.04 1.4
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S6 don vi hoc trinh ng STCN 4.14 0.16 0..19
Tinh hinh I&n 16p THLL 0.82 0.03 1.4
Nganh hoc NGH - - 1.5
Vi pham noi quy VPNQ 0.29 0.01 0.1
Tinh trang séng voi gia dinh | TTSGD 0.45 0.02 0.1
Str dung chat kich thich SDCKT 0.34 0.01 0.1
Lam thém LNG 0.47 0.02 0.1

A

Bdng 19. Két qud do lwong miee dé phan tan bién phu thuge

B B Do léch Sai sb Khoing
Bien dgc lap Ma bien X i L
chuan chuan bién thién
D0 tuoi cta hoc sinh TSV 0.36 0.01 0.1

3.3.2.3. Kyvong
Bdang 20. Ky veng cia bién danh hwéng két qud hoc tap

Bién doc lap M3 bién Phuong sai Ky vong

Do tudi cua hoc sinh TSV 1.72 +
Tinh than hoc tap TTHT 0.72 +
Suc khoe SK 0.13 +
Két qua hoc tap cua HS KQHT 0.92 +
S6 don vi hoc trinh no STCN 17.11 -
Tinh hinh I&n lop THLL 0.67 +
Nganh hoc NGH

Vi pham ndi quy VPNQ 0.085 -
Tinh trang song véi gia dinh TTSGD 0.20 +
Str dung chat kich thich SDCKT 0.11 -
Lam thém LNG 0.22 -

— Giatri ky vong thang do tudi hoc sinh mang gia tri dwong déu dé cho thay tudi
cang 16n thi két qua cang tich cuc.

— Giatri ky vong thang do tinh than hoc tap mang gia tri duong déu d6 cho thay
tinh than hoc tap cang tét thi két qua cang tich cuc.

— Gié tri ky vong thang do suc khoe mang gié tri duong déu d6 cho thay stc

khoe cang tét thi két qua cang tich cuc.
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Gia tri ky vong thang do két qua hoc tap cua hoc sinh mang gia tri duong déu
d6 cho thay két qua hoc tap cua hoc sinh cang tét thi két qua dat cang cao.
Gia tri ky vong thang do s6 don vi hoc trinh ng mang gia tri am déu d6 cho
thay S6 don vi hoc trinh ng cang Ién thi nguy co rét cang cao.

Gia tri ky vong thang do thoi gian 1én 16p mang gié tri dwong déu dé cho thay
chuyén can caa hoc sinh cang 1én 16p chiam chi thi két qua dat cang cao.

Gia tri ky vong thang do vi pham noi quy mang gia tri am déu d6 cho thay vi
pham ndi quy cang nhiéu thi nguy co rét cang cao.

Gia tri ky vong thang do tinh trang song véi gia dinh mang gia tri duong déu
d6 cho thay ¢ véi gia dinh thi két qua cang tich cyc hon.

Gia tri ky vong thang do sir dung chat kich thich mang gia tri &m déu d6 cho
thdy sir dung chat kich thich cang nhiéu thi nguy co rét cang cao.

Gia tri ky vong thang do 1am thém mang gia tri am déu d6 cho ta thay viéc lam

thém anh huong tiéu cuc dén két qua hoc sinh.

3.3.3. Kiém dinh mé hinh va y nghia hé s6

Viéc xac dinh céc yéu té anh huang dén qua hoc tap 1a cin cir quan trong dé nang

cao chat luong ddo tao tai truong trung cap K¥ thuat & Nghiép Vu Nam Sai Gon. Sau

khi tién hanh phan tich thdng ké cua céac bién, tac gia tién hanh phan tich hoi quy Logistic
v6i 11 bién doc 1ap va 1 bién phu thudc. Phan tich 11 bién doc 1ap gom TSV, TTHT,
KQHT, SK, STCN, THLL, NGH, VPNQ, TTSGD, SDCKT, LNG va 1 bién phu thuc

KQ bang viéc 4p dung phuong phap hdi quy Logistic dwa vao mot luot ta thu duoc két

qua hoéi quy nhu sau:

Bdng 21. Két qud kiém dinh mé hinh va y nghia hé s6

Bién | crude OR adj. OR | P(Wald's | P(LR-
doc lap | (95%CI) (95%CiI) test) test)
TV | (oasan | (essasesy| %% 00
TTHT (3.45, 62%? 13 4%557‘; 0.007 | 0.004
K (4.97,185'.7:’3 (1.31,8?5%? 0.027 0.021
KQHT (5.02,11?5%? (1.187,5947) 0033 0.005




49

Bién | crude OR adj. OR | P(Wald's | P(LR-
doc lap | (95%CI) (95%CI) test) test)
0.55 0.63
TCN : :
STC (0.49,0.61) (0.53,0.76) 0.000 0.000
4.7 9.23
THLL (3.48,6.36) | (2.77,30.78) 0.000 0.000
0.05
VPNQ (0.03,0.1) 0 (0,0.09) 0.001 | 0.000
SDCKT 0.13 0.02 (0,0.36) 0.007 | 0.000
(0.08,0.22) | a ' '
1.34 0.05
LNG (0.83,2.18) (0.0.47) 0.009 | 0.003
0.89 1.56
NGH 1571 0.1
G (0.76,1.04) (0.84,2.91) 01571 0.155
1.11 0.03
TTSGD (0.69,1.79) (0.6.01) 0.196 | 0.11
Log-likelihood =-41.1816
No. of observations = 640
AIC value = 106.3633
Null deviance: 537.586 on 639 degrees of freedom
Residual deviance: 82.363 on 628 degrees of freedom

3.3.3.1.

Hoi quy Logistic ciing doi hoi ta phai danh gia do ph hop ciia mé hinh. Po luong
d6 phu hop tong quat caa md hinh hdi quy Logistic duoc dwa trén chi tiéu “Do sai léch”,
chi tiéu “Do sai léch” G?~82.363 nho hon rat nhiéu so véi ban dau khi chua cé sy anh

huong cua cac yéu té . Gia tri cua “Do sai léch” G2=82.363 cho thay mé hinh 1a phu

hop.

Ngoai ra, Luin vin ciing con c6 thé xac dinh duoc md hinh du doan tdt trén co

Kiém dinh d6 phd hop cia mé hinh

s& chi s AIC, Gia tri AIC = 106.363 rat nho.

Véi 2 chi s6 G2 = 82.363, AIC = 106.363 déu d6 chirng to md hinh hoi quy
Logistic véi 11 bién doc 1ap gdom TSV, TTHT, KQHT, SK, STCN, THLL, NGH, VPNQ,

TTSGD, SDCKT, LNG va 1 bién phu thuoc KQ Ia hoan toan phu hop.
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3.3.3.2. Kiém dinh y nghia ctia cac hé s6

Theo bang 21, két qua phan tich hoi quy Logistic thdng sé thong ké likelihood-
radio hay s6 théng ké Wald cho thay c6 9 bién c6 tinh théng k& gom: Tudi, tinh than
hoc tap, stc khoe, két qua hoc tap truéc, S6 don vi hoc trinh no, tinh hinh 18n 16p, vi
pham ndi quy, sir dung chat kich thich, 1am ngoai gio déu c6 P(Wald's test) < 0.05 va
P(LR-test) < 0.05 va 2 bién khdng c6 tinh théng k& gom: nganh hoc P(Wald's test) =
0.157 va P(LR-test) = 0.155 , tinh trang séng véi gia dinh P(Wald's test) = 0.196 va
P(LR-test) = 0.11 . Do d6 ta s& loai bo 2 bién ra khdi md hinh phan tich hdi quy Logistic
cac yéu té anh huong dén két qua hoc tap cua hoc sinh TCCN hé THCS..

3.3.3.3.  Kiém dinh d6 phi hop tong quat.
Bdng 22. Kiém dinh md hinh téng quéat

Mo hinhleeIlhOOd Chi Sé phﬁn dlnh Chi so p,han dlnh co
Radio Test thar hang

LR chi2 450.32

d.f. 11 R2  0.889 C 0993

Pr(> chi2) <0.0001

Téc gia tién hanh phan tich véi 11 bién doc lap va 1 bién phu thuoc bao gém
TSV, TTHT, KQHT, SK, STCN, THLL, NGH, VPNQ, TTSGD, SDCKT, LNG va 1
bién phu thuoc KQ. Bang viéc ap dung phuong phap hdi quy dua vao mot luot ta thu
duoc két qua hdi quy. Két qua phan tich hdi quy c6 hé s6 R? 1 0.889. Piéu nay ¢ nghia
la m6 hinh nghién ctru c6 do thich hop 13 88.9% hay 88.9% d6 bién thién vé két qua
hoc tap cua hoc sinh c6 thé duoc giai thich bai cac bién doc 1ap trong mé hinh.

Bang 22 ciing cho ta thdy LR chi2 = 450.32 va mé hinh c6 gia tri P rat nho l1a
0.000 thap hon 0.05 nén mo hinh héi quy Logistic phii hop véi tap dir liéu nghién cuu.
3.3.4. Phan tich twong quan

Theo Hoang Trong va Chu Nguyén Mang Ngoc (2008), truéc khi phan tich hdi
quy can phai xem xét mbi quan hé twong quan tuyén tinh giita cac bién doc lap vai céc
bién phu thudc va gitra cac bién doc 1ap véi nhau.

Hai bién c6 thé c6 lién hé chat ché véi nhau nhung hé sb twong quan van nho gan

bang 0 néu nhu dang caa mdi lién hé nay khong phai l1a tuyén tinh. Hé sé twong quan
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tuyén tinh chi nén duoc st dung duoc dé biéu thi mac do chat ché cua lién hé tuong
quan tuyén tinh.

Xem xét cac mdi quan hé twong quan tuyén tinh giira bién phu thudc va ting bién
doc lap, cling nhu cac bién doc lap thong qua phan tich trong quan Kendall. Néu hé s6
trong quan gitra cac bién phu thudc va bién doc 1ap 16n ching to gitra ching ¢d méi
quan hé véi nhau va phan tich hdi quy 12 pht hop. Con céac bién doc 1ap néu ciing c6 hé

s6 twong quan vai nhau 16n thi ¢d thé xay ra hién twong tuong tac trong mo hinh hoi quy

dang xét.
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Hinh 7. Mé hinh twong tic

T hinh 7, két qua phan tich twong quan Kendall cho thay c6 su twong quan giita
cac bién doc 1ap khong cao, do d6 khong say ra mo hinh tuong tac giita cac bién doc
lap.

3.3.5. Kiém dinh gia thuyét
Sau qué trinh phan tich hoi quy Logistic véi 11 bién doc lap bang phuong phap
dua vao mét 1an, tac gia thay duoc cd 9 gia thuyét dua ra 1a H1, H2, H3, H4, H5, H6,
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H8, H10, H11 duoc chap nhan do cac yéu td co tac dong dén két qua hoc tap cua hoc

sinh véi mirc ¥ nghia théng ké p < 0.05 va c6 2 gia thuyét dua ra 1a H7, H9 khéng duoc

chap nhan do céc yéu td co tac dong dén két qua hoc tap cua hoc sinh véi mic ¥ nghia
théng ké p > 0.05

Bdng 23. Két qud kiém dinh gid thuyét

Gi : Mic y :
thuvét Noi dung gia thuyet nghia thong | Ket qua
y ké Wald
H1 T\uéi hoc sinh cang Ién thi két qua hoc tap 0.000%*+ C_hép nhan
cang tich cuc. ' gia thuyet
o | Tinh than hoc tap cang tét thi két qua hoc tap 0,007+ C_hép nhan
cang tich cuc. ' gia thuyet
b3 | Stc khoe hoc sinh cang t6t thi két qua hoc tap 0.027* C_hép nhan
cang tich cuc. ' gia thuyet
Ha Két qua hoc tap truéc cia HS cang gioi thi két 0.033* C_hép nhan
qua hoc tap cang tich cuc. ' gia thuyet
HE S6 don vi hoc trinh ng cang nhieu thi két qua 0,000+ Chap nhan
hoc tap cang tiéu cuc. ' gia thuyet
H6 Chuyén can cua hoc sinh cang chiam chi thi 0.000%** C_hép nhan
két qua hoc tap cang tich cuc. ' gia thuyet
X . s . £+ i1 Khéng

H7 NganAh hoc, khac nhau thi anh huéng ket qua 0.157 chép nhan

hoc tap khac nhau. - "

gia thuyet
g | Vipham noi quy anh huéng tiéu cuc dén két 0.001%* Chap nhan
qua hoc tap. ' gia thuyet

4 i s 4y 1 , . Lo LA Khong

o | Sing st g (e s ko105 i
g L 1ap g ohgoal. gia thuyet
1o | Strdung chat kich thich anh huéng tiéu cuc 0,007+ Chép nhan
den ket qua hoc tap. ' gia thuyet
H1y | Lam thém anh huong tiéu cyc dén két qua hoc 0.000%* Chép nhan
tap. ' gia thuyet

Tuoi hoc sinh

Gia thuyét H1 phat biéu tudi hoc sinh cang 16n thi két qua hoc tap cang tich cuc.

Tur két qua phan tich héi quy Logistic & bang 23 cho thay bién tudi hoc sinh ¢6 anh

huéng cling chiéu dén két qua hoc tap véi gia tri p = 0.000 nho hon 0.05 nén gia thuyét

nay duoc chap nhan.
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Tinh than hoc tap

Gia thuyét H2 phat biéu tinh than hoc tap cang tét thi két qua hoc tap cang tich
cuc. Tur két qua phan tich hdi quy Logistic & bang 23 cho thay bién tinh than hoc tap c6
anh huong cung chidu dén két qua hoc tap vai gia tri p = 0.007 nhé hon 0.05 nén gia

thuyét nay dwoc chap nhan.

Swc khée caa hec sinh

Gia thuyét H3 phét biéu stc khoe hoc sinh cang tét thi két qua hoc tap cang tich
cuc. Tur két qua phan tich hoi quy Logistic & bang 23 cho thay bién sic khoe c6 anh

huong dén két qua hoc tap vi gié tri p < 0.05 nén gia thuyét nay duoc chap nhan.

Két qua hoc tap truéc

Gia thuyét H4 phat biéu két qua hoc tap trudc ciia HS cang gioi thi két qua hoc
tap cang tich cuc. Tir két qua phan tich hoi quy Logistic ¢ bang 23 cho thay bién két qua
hoc tap trudc c6 anh huong cuing chiéu dén két qua hoc tap véi gia tri p = 0.033 nho hon

0.05 nén gia thuyét nay dugc chap nhan.

S6 dom vi hoc trinh ng

Gia thuyét H5 phat biéu S6 don vi hoc trinh ng cang nhiéu thi két qua hoc tap
cang tiéu cuc. Tur két qua phan tich hdi quy Logistic ¢ bang 23 cho thay bién Sb don vi
hoc trinh ng ¢6 anh hudng nguoc chiéu dén két qua hoc tap voi gia tri p = 0.000 nho

hon 0.05 nén gia thuyét nay dugc chap nhan.

Tinh hinh 1én lép

Gia thuyét H6 phat biéu chuyén can cua hoc sinh cang chiam chi thi két qua hoc
tap cang tich cuc. Tir két qua phan tich hdi quy Logistic & bang 23 cho thay bién tinh
hinh 1én 16p ¢6 anh hwong ciing chiéu dén két qua hoc tap véi gia tri p = 0.000 nho hon

0.05 nén gia thuyét nay duoc chap nhan.

Nganh hec

Gia thuyét H7 phét biéu nganh hoc khac nhau thi anh huong két qua hoc tap khac
nhau. Tt két qua phan tich hdi quy Logistic & bang 23 cho thay bién nganh hoc khong
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c6 anh hudong dén két qua hoc tap vi gia tri p > 0.05 nén gia thuyét nay khong duoc chap

nhan.

Vi pham ngi quy

Gia thuyét H8 phét biéu vi pham noi quy anh huong tidu cuce dén két qua hoc tap.
Tur két qua phan tich hdi quy Logistic & bang 23 cho thay bién vi pham noi quy ¢6 anh
hudng nguoc chiéu dén két qua hoc tap véi gia tri p = 0.001 nho hon 0.05 nén gia thuyét

nay duoc Chép nhan.

Tinh trang séng véi gia dinh

Gia thuyét H9 phét biéu Song véi gia dinh anh huong tich cuc dén két qua hoc
tap hon séng & ngoai. Tir két qua phan tich hdi quy Logistic ¢ bang 23 cho thay bién
tinh trang song véi gia dinh khong c6 anh huong dén két qua hoc tap vi gia tri p > 0.05

nén gia thuyét nay khong dugc chap nhan.

Sir dung chat kich thich

Gia thuyét H10 phét biéu sir dung chét kich thich anh huong tiéu cuc dén két qua
hoc tap. Tir két qua phan tich hoi quy Logistic & bang 23 cho thay bién vi pham néi quy
c6 anh huéng nguoc chiéu dén két qua hoc tap vai gia tri p = 0.007 nhé hon 0.05 nén

gia thuyét nay duoc chap nhan.

Lam thém

Gia thuyét H8 phat biéu Iam thém anh huong tiéu cuc dén két qua hoc tap. T
két qua phan tich hdi quy Logistic ¢ bang 23 cho thay bién 1am thém c6 anh huong
nguoc chidu dén két qua hoc tap véi gia tri p = 0.009 nhé hon 0.05 nén gia thuyét nay
duoc chap nhan.
3.4. M6 hinh héi quy Logistic anh hudng dén két qua hoc tap
3.4.1. Phan tich hdi quy Logistic

Trén co sé kiém dinh gia thuyét cac yéu té anh hudng dén két qua hoc sinh, tac
gia tién hanh phan tich hoi quy Logistic véi 9 bién doc 1ap va 1 bién phy thudc. Phan
tich 9 bién doc lap gém TSV, TTHT, SK, KQHT, STCN, THLL, VPNQ, SDCKT, LNG
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va 1 bién phu thuoc KQ bang viéc ap dung phuong phap hdi quy Logistic dwa vao mot

lwot ta thu duoc két qua hdi quy nhu sau:

Bdng 24. Phan tich bién dgc Idp trong hai quy Logistic

> . o, , Y nghia thong ké
Bién doc lap Hé so Beta Sai so6 chuan .
TSV 3.36 0.91 | 0.0002***
TTHT 0.88 0.36 | 0.015*
SK 2.11 0.93 | 0.024*
KQHT 1.68 0.57 | 0.0036**
STCN -0.40 0.08 | 0.000***
THLL 2.08 0.59 | 0.0004***
VPNQ -3.69 1.34 | 0.006**
SDCKT -2.44 0.82 | 0.002**
LNG -2.31 0.86 | 0.007**
o=-64.81; S.E=17.62; Wald Z =-3.68,; P = 0.002***
Model Likelihood Discrimination Rank Discrim.
Ratio Test Indexes Indexes
Obs 640 LR chi2 449.66 R2 0.888 C 0.993
0 95 d.f. 9 g 7.813 Dxy 0.987
1 545 Pr(> chi2) <0.0001 gr 2472.970 gamma 0.988
max |deriv| 3e-07 ap 0.250 tau-a 0.250
Brier 0.018
Null Deviance: 537.6
Residual Deviance: 87.93 AIC: 107.9

Theo bang 24 cho thay 9 bién déu c6 tinh thong ké gom: Tudi, tinh than hoc tap,
stc khoe, két qua hoc tap trude, S6 don vi hoc trinh ng, tinh hinh 1én 16p, vi pham noi

quy, sir dung chat kich thich, 1am ngoai gio.
3.4.2. M0 hinh hdi quy Logistic

Sau qué trinh phan tich bang hoi quy Logistic ¢6 9 yéu t: Tudi, tinh than hoc
tap, sic khoe, két qua hoc tap truéce, S6 don vi hoc trinh no, tinh hinh I&n 16p, vi pham
noi quy, sir dung chat kich thich, 1am ngoai gio c6 anh huong dén két qua hoc tap. Két
qua md hinh cho thay P=0.000*** thip hon 0.05 va R? hiéu chinh la 0.888. Diéu nay c6
nghia 1a md hinh nghién ctru c6 do thich hop 1 88.8% hay 88.8% do bién thién vé két
qua hoc tap caa hoc sinh c6 thé duoc giai thich bai cac bién doc 1ap trong mé hinh nén

mo hinh hdi quy Logistic pht hop véi tap dir liéu nghién cuu.
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Phuong trinh hdi quy Logistic theo cé&c bién doc 1ap nhu sau:

Y(KQ=1)
Y(KQ=0

0.40*STCN + 2.08*THLL — 3.69 *VPNQ — 2.44 *SDCKT - 2.31 *LNG

LOGe[—— ] =-64.81 + 3.36*TSV + 0.88 *TTHT + 2.11*SK + 1.68*KQHT -

Tudi ]
[ Tinh thin HT \ Stwre khée ]
[ Chuyén can R i /[ Lam thém ]
[ Vi pham NQ ] / [ Sir dung CKT ]

Ket qua hoc tap truéc ] [ So don vi hgc trinh ]

Hinh 8. M6 hinh cac yéu té dnh hwéng két qud hec tdp hec sinh TCCN hé THCS
3.4.3. Van dung mé hinh hdi quy Logistic cho md hinh dw béo két qua hoc tap
M6 hinh du bao két qua hoc tap

Exp(Z)
1+Exp(Z)

E(KQ) =
Voi:
Z=-64.81+3.36*TSV +0.88 *TTHT + 2.11*SK + 1.68*KQHT - 0.40*STCN
+2.08*THLL - 3.69 *VPNQ - 2.44 *SDCKT - 2.31 *LNG

E(KQ) la két qua dy bao hoc tap, E(KQ) c6 gia tri nam trong khoang tir 0 — 1.
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Néu E (KQ) < 0.5 thi hoc sinh ¢6 kha niang rét va E (KQ) > =0.5 ¢6 kha ning
dau. Bang xép hang két qua hoc tap theo kha ning hoc tap E (KQ) nhu sau :

Bding 25. Bing phdn dinh mirc két qua

E(KQ) SO

STT Ti sb dy doan Ket qua
1 0-5 Rét
2 05-1 bau

% Giasu du doan két qua ciia mot hoc sinh A ¢6 thong tin nhu sau:

TSV TTHT | SK KQHT | STCN | THLL | VPNQ SDCKT | LNG KQ

16 Tot | Tot | Kha 0 | CMM | Khongvi

chi pham

Khong | Co Dau

Khi d6 xac xuit dau caa hoc sinh A 13

Exp(Z)

E(KQ) = 1+Exp(Z)

Z=-64.81+3.36*TSV +0.88*TTHT + 2.11*SK + 1.68*KQHT - 0.40*STCN
+2.08*THLL - 3.69 *VPNQ - 2.44 *SDCKT - 2.31 *LNG

= E(KQ) =0.996
M6 hinh hdi quy Logistic cho biét kha nang dau cua hoc sinh nay toi 99.6 %.
Nhung can luu ¥, day chi l1a kha niang dau dugc du doan, va du doan nay c6 kha ning
ding chi 88.8%.

% Gia st dy doan két qua cua mot hoc sinh B c6 thong tin nhu sau:

TSV TTHT SK KQHT | STCN THLL VPNQ | SDCKT | LNG KQ

Nghi nhieu

18 Yeu Tot B 9 Co Co Khong Rot
ngay
Khi d6 xac xuit dau caa hoc sinh B Ia:
Exp(Z)
E(KQ)=——7
1+Exp(Z)

Z =-64.81 + 3.36*TSV + 0.88 *TTHT + 2.11*SK + 1.68*KQHT - 0.40*STCN +
2.08*THLL - 3.69 *VPNQ — 2.44 *SDCKT - 2.31 *LNG

= E(KQ)=0.043



M6 hinh hdi quy Logistic cho biét kha nang dau caa hoc sinh nay téi 4.3%, nhu
vay luan vin c6 thé dua ra phuong an tac dong dén qua trinh hoc tap va nhic nhé cac

em dé dat két qua cao hon. Nhung can luu ¥, day chi 12 kha ning dau duoc du doan, va
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du doan nay c6 kha nang dung chi 88.8%.

Tuong tu nhu trén ta c6 xac xuat dau cua hoc sinh trong b mau nhu sau:

Bdng 26. Két qud de bao hoc tdp ciia mdu

STT E (KQ) STT E (KQ) KO STT E (KQ) KO
KQ
11 9.96333%e-01 1 21 .000000e+00 1
1 2.191882e-04
12 9.863752e-01 1 22 .991111e-01 1
2 9.967909e-01
13 3.376572e-02 0 23 .999995e-01 1
3 8.989972e-01
14 9.999428e-01 1 24 .016644e-02 0
4 9.341173e-01
15 7.510085e-02 O 25 .999890e-01 1
5 9.999907e-01
16 9.997837e-01 1 26 .997837e-01 1
9 9.997837e-01
17 4.338301e-02 O 27 .999888e-01 1
7 9.936755e-01
18 9.992270e-01 1 28 .999890e-01 1
8 1.000000e+00
19 3.949348e-03 0 29 .911687e-01 1
9 9.988448e-01
20 9.996142e-01 1 30 .000000e+00 1
10 2.191882e-04
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Biéu dé 17. Biéu do phan bé két qud hoc tap dw dodn ciia mdu
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3.5. Panh gia mo hinh hoi quy Logistic
3.5.1. Panh gia mé hinh bang ROC Curve

Tir ROC (Receiver Operating Characteristic) bat nguon tir mét phan cuaa linh virc
duoc goi 1a thuyét phat hién tin hiéu (Signal Detection Theory). Tir cac tin hiéu nhan
duoc, may s& phan tich va v& duong cong ROC, dé phan biét tin hiéu cua may bay dich
va tin hiéu nhiéu (noise) trong thé chién thir hai. Tir sau nhitng nim 1970, thuyét phat
hién tin hiéu nay duoc dung dé dién dich két qua céc test trong chan doan y hoc. MJi
diém trén duong cong ROC 4 toa do twong &ng V4i tan suat duong tinh that (46 nhay)
trén truc tung va tan suat duong tinh gia (1-d6 dic hiéu) trén truc hoanh. Pudng biéu
dién cang léch vé phia bén trén va bén trai thi su phan biét gitra 2 trang thai (dau hay
rét) cang rd. Biéu db trén gdm co6 3 dudng cong ROC twong tng véi 3 kha nang: rat tét,
t6t va khong gia tri. o chinh xac (accuracy) duge do ludong bang dién tich dudi duong
cong ROC. Néu dién tich bang 1 1a test rat tot va néu bang 0,5 thi test khdng c6 gia tri.
Xéc dinh don gian muac do chinh xac cua test chan doan dwa vao hé thong diém sau day:
[10]

Bdng 27. Dién gidi y nghia ciia dién tich dwdi dwong biéu dién ROC (AUC)

AUC Y nghia
>0.90 Rét tot (Excellent)
0.80 dén 0.90 Tt (Good)
0.70 dén 0.80 Trung binh (Fair)
0.60 dén 0.70 Khéng tét (Poor)
0.50 dén 0.60 V6 dung (Fail)

Sau khi tac gia phan tich danh gia thuc nghiém mé hinh hoi quy cac yéu té anh
huong dén két qua hoc tap cia hoc sinh TCCN hé THCS bang ROC Curve, ta thay dién
tich duong biéu dién AUC = 0.9932 va khoang tin cdy cua két qua du doan 1a 0.9882-
0.9981, déu d6 cho thidy mé hinh rat c6 y nghia thuc nghiém.
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Bdng 28. Bing két qud ddnh gid mé hinh bang ROC

AUC Ci
Dién tich duong biéu dien Khoang tin cay 95%

0.9932 0.9882-0.9981

10

o

Sensitivity

04

0.2
|

0.0
|

T T T T T T
1.0 08 06 04 02 00

Specificity

Data: pred in 95 controls (KQ 0) < 545 cases (KQ 1).
Area under the curve: 0.9932

Do thi 1. Dign tich dwéi dwong biéu dién ROC (AUC)

Ngoai ra trong md hinh du bao két qua hoc tap, duong cong ROC duoc dung dé

tim gia tri chi dinh dy bao hay con goi diém cat téi wu (cut off) cua cac bién dinh luong

c6 gia tri phan biét 2 trang thai (dau / rot) 12 0.742 va céc gia tri khac gom:

Do nhay (Sens) = 97.8%

Do dac hiéu (Spec)= 95.8%

Gia tri tién doan duong (PV+) = 11.7%

Gia tri tién doan am (PV-) = 0.7%

Ti 1€ duong tinh gia o (False positive rate): 1- Spec= 4.2%

Ti Ié &m tinh gia B (False negative rate): 1- Sens=2.2%

Ti s6 kha di duong (Likelihood ratio +) = Sens/1-Spec = 0.978/(1-0.958) =
23.3

Ti s6 kha di am (Likelihood ratio -)= 1-Sens/Spec = 1-0.978/0.958 = 0.023

Ti s6 kha di cao vi vay gia tri chuan doan két qua hoc tap phan biét cang cao.



Sensitivity
04 0.6 0.8 1.0

0.2

0.0

Tir két qua trén voi diém cat t6i wu 14 0.742, do d6 ta c6 c6 thé phan dinh mirc
két qua nhu sau: Néu E (KQ) < 0.742 thi hoc sinh ¢6 kha nang rét va E (KQ) >= 0.742
c6 kha nang dau. Bang xép hang dinh mac két qua hoc tap theo kha ning hoc tap E (KQ)
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—|0.74,

Sens: 57 8%
Spec: 95.8%
P+ 11.7%
= P 0.7%

Variable

I TSV
TTHT
SK
KQHT
STCN
THLL
— VPNQ
SDCKT
LHG

est.

(intercept) 64.310 (17.617)

3.365
0.884
2110
1.688
-0.404
2078
-3.636
-2.444
-2.310

WModel: KQ ~TSW + TTHT + SK + KQHT + STCN + THLL + WPNQ + SDCKT + LNG

Area under the curve: 0.993

(z.e)

(0.913)
(0.365)
(0.838)
(0.580})
(0.084)
(0.580)
(1.347)
(0.816)
(0.860)

0.0 0.2 04 06 0.8

1-Specificity

|
1.0

Dé thi 2. Diém cit téi wu ciia md hinh ROC

duoc thay d6i nhu sau :

Bdng 29. Bang phdn dinh mirc két qud chinh thic

E(KQ) A I
1T . Ph nh my K
S Ti s du dodn an di uc et qua
Két qua hoc tap
1 0-0.742 khong dat yéu Rot
cau
2 0.742 -1 Ket q”;,)['oc tap Pau
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3.5.2. Pénh gia mo hinh bang phuong phap k-fold

Danh gia d6 chinh xac cua bo phan 16p rat quan trong, bai vi né cho phép du
doan dugc do chinh xac cua cac két qua phan 16p nhitng di liéu tuong lai. Po chinh xéac
con giup so sanh cac moé hinh phén I6p khac nhau. Trong nghién curu nay tac gia dung
phuong phap danh gia chéo k-fold dé danh gida mé hinh hoi quy Logistics anh huéng
cac yéu td dén két qua hoc tap cua hoc sinh TCCN hé THCS. Cac budc thuc hién nhu

sau: [9]

> Tap bo dit liéu gdbm mau 640 mau trong d6: dit liéu huin luyén 13 640 miu
(theo phuong phap dinh muc), dit liéu test 1a 128 mau (theo phuong phap

ngau nhién) duoc chia 5 tip con khdng giao nhau (goi 1a “fold”) c6 kich

thudc 140 mau.

> Mai lan (trong s6 5 lﬁn) 1ap, mdt tap con dugc sir dung lam tap kiém thtr, va

4 tap con con lai dugc dung lam tap huin luyén.

> K gia tri 16i (mdi gia tri twong ing véi mot fold) dugce tinh trung binh cong dé

thu duoc gia tri 16i tong thé.

1 2 3 4 5 test 0o 151
| v
1 2 3 4 test 5 D6 161 —
[ v —>
1 2 3 test 4 5 DO 16i P
R
ol ——— . AP
1 1 ZtestJ 3 P 5 DO 1561 —
- L 4
1 test 2 3 4 5 Do 151 |

Hinh 9. M6 td phwong phdp thir nghigm K-Fold Kiém thi dng phwong phdp kiém

tra chéo k-fold végi k=5

Do 16i
trung binh
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Sau qua trinh kiém dinh phan tich héi quy Logistic bang phwong phap kiém tra
chéo k-fold vai s6 1an k = 5 ta thay do 16i trung binh cua di liéu 1a 0.044 tic 12 4.4%,
X4c suat cia mé hinh trong du béo két qua hoc sinh TCCN hé THCS 1a 80.5% va trong
qua dinh kiém tht mic d6 giao dong cua 15i va ti 18 du béo két qua hoc tap duoc thé

hién trong hinh sau:

o
@» 2
C]_ —
o
©
_ @
I~
o
: 9
o 8 o |
go
. 5
o — £
£ g
L W 2 =
o A g o
[ ]
. o 0% o0
o foo o
S w
o o o &% o .
o | o I TR © 000000@000 el
! @ 0. @ % 00 0O
o 026500 B8%° %4000, 0 o SE @ oo
= P e
o | s P
T

I I I I I I I T T T T T T
0 100 200 300 400 500 800

0 20 40 60 80 100 120

Index

frees

Biéu do 18. Biéu do 16i trong thuc nghiém biang PP K-Fold cross validation
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Biéu dé 19 .Biéu db ti 1¢ duw béo trong thuc nghiém bang PP K-Fold cross validation
Véi k = 10: Sau qua trinh kiém dinh phan tich hoi quy Logistic bang phwong
phap kiém tra chéo k-fold vai s6 1an k = 10 ta thay d6 13i trung binh cua dir liéu 1 0.0449
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tac 1a 4.49%, xac suat cua mo hinh trong du bdo két qua hoc sinh TCCN hé THCS

khoang 83%. vy chon k = 10 cho viéc kiém tra chéo.
3.6.  TOm tit chuong

Trong chwong 3, tac gia trinh bay céch giai quyét bai toan theo quy trinh CRISP.
Qua trinh phan tich thdng ké cho thay di lidu 1ay pht hop vai nghién ctu. Phan tich mo
hinh hdi quy Logistic 11 nhan té vai 9 nhan té théa méan diéu kién va 2 nhan té khong
thoa mén, phuong trinh hdi quy Logistic duoc xac dinh ¢ 9 bién: TSV, TTHT, SK,
KQHT, STCN, THLL, VPNQ, SDCKT, LNG. Va cudi cung la kiém dinh c4c gia thuyét
H1, H2, H3, H4, H5, H6, H7, H8, H9, H10, H11. Sau khi kiém dinh, cac gia thuyét H1,
H2, H3, H4, H5, H6, H8, H10, H11 dugc chap nhan va cac gia thuyét H7, H9 khong
duoc chap nhan.

Két qua danh gia moé hinh cho thay, mé hinh c6 xac suat khoang 83%, do chinh

cac thuc nghiém AUC = 0.9932 va diém cit tdi uu phan dinh gié tri dau hay rot 12 0.742.
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CHUONG 4: PANH GIA BAI TOAN DU BAO KET QUA HOQC SINH
Sau khi dd phan tich két qua nghién citu ¢ chwong 3, tac gia dwa ra nhimng danh
gia tong hop tir nghién cizu bao gom: quy trinh Crisp-DM, md hinh dir bdo hai quy

Logistic, nguén co sé dir ligu va cong cu R.
4.1. Danh gid quy trinh Crisp-DM

Quy trinh Crisp-DM la mét quy trinh chuan cdng nghiép theo huéng mé, hd tro
trong cdng nghiép, ang dung va cong cu khai pha dix liéu. Quy trinh cu thé hda cac van
dé trong khai thac dir liéu tir van dé nghiép vy, tim hiéu dit liéu dén phan tich k¥ thuat.

Quy trinh Crisp-DM c¢6 quy trinh khai pha dit liéu & rang va huéng dan chi tiét
qua trinh khai pha di liéu.

Quy trinh dugc xay dung trén nhiéu nén tang ung dung khac nhau nén kha dé

hiéu khi tim hiéu va str dung quy trinh Crisp-DM.

4.2.  Panh gia hoi quy Logistic

% Phwong trinh héi quy Logistic c6 dang:

LOGely o] = -64.81 + 3.36*TSV + 0.88 *TTHT +2.11*SK +
1.68*KQHT - 0.40*STCN + 2.08*THLL — 3.69 *VPNQ — 2.44 *SDCKT - 2.31

*LNG

= Két qua tao canh bao hoc tap cho hoc sinh xac dinh ¢6 9 yéu té tac dong dén
du bado két qua hoc tap gdm tudi hoc sinh, tinh than hoc tap, stc khoe, két qua hoc tap,
S6 don vi hoc trinh ng, tinh than 1én 16p, vi pham ndi quy, sir dung chét kich thich, 1am
ngoai gio va mo hinh nay c6 y nghia thyc té théng ké khi 4p dung mé hinh hoi quy
Logistic c6 xac suat khoang 83%, d6 chinh céc thuc nghiém AUC = 0.9932.

% Anh hirong c&c yéu té @én md hinh canh béo hoc tdp

Pé danh gia tim quan trong twong d6i cua cac yéu té du bdo anh huong dén két
qua hoc tap ciia hoc sinh TCCN hé THCS trong md hinh hdi quy Logistic, tac gia dya
VAo gié tri tuyét ddi cua t-statistic cho mdi théng s mé hinh hoi quy Logistic. Két qua

anh huong cua céc yéu tb duoc thé hién ¢ bang sau:

Bdang 30. Gia tri tuyér déi cia t-statistic dnh hwéng bién dén mé hinh héi quy

Logistic



66

’ , Gié} tri tuyét
Bién doc lap Bien doi qﬁq t-
statistic

Do tudi caa hoc sinh TSV 3.684565
Tinh than hoc tap TTHT 2.424368
Suc khoe SK 2.247872
Két qua hoc tap ciia HS KQHT 2.912654
S6 don vi hoc trinh ng STCN 4.785401
Chuyén can cuaa hoc sinh THLL 3.519961
Vi pham néi quy VPNQ 2.737194
St dung chét kich thich SDCKT 2.996731
Lam ngoai gio LNG 2.685262

Ngoai ra, su anh hudng cua cac yéu td con duoc thé hién qua gia tri G2 (Deviance)
hay gié tri AIC cua tirng yéu t6, hai gia tri nay con Ién thi anh huong cua yéu to nay dén

mo hinh con cao

.Bang 31. Gia trj Diviance va AIC csia bién dén md hinh héi quy Logistic

Df Deviance AIC
M& hinh 87.927 107.93
- SK 92.903 110.90
- TTHT 94.626 112.63

1

1

- LNG 1 95.714 113.71
- VPNQ 1 96.759 114.76
- SDCKT 1 96.949 114.95
- KQHT 1 99.397 117.40
- THLL 1 107.049 125.05
- TSV 1 117.429 135.43
- STCN 1 131.010 149.01

Dua vao két qua bang 30 va bang 31, ta thay céac bién c6 su anh huong dén két
qua hoc tap 1a nhu nhau. Trong d6, cic yéu té anh huong 16n dén mo hinh nhat 1a S6
don vi hoc trinh ng, tudi hoc sinh va tinh hinh I&n 16p bén canh d6 yéu té anh hudng it
dén du doan két 1a stic khoe.

4.3. Danh gia dix licu
< Nguon da lidu
Dir liéu thu thap thu thap dir liéu tir phong dao tao, cong tac hoc sinh — sinh vién

véi dbi tugng can lay thdng tin 1a nhitng hoc sinh TCCN nim 2, nam 3 cua 5 khoa tai
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truong Trung cap Ky thuat & Nghiép vu Nam Sai Gon vé cac yéu té lién quan truc tiép
dén két qua hoc tap c6 tinh chinh xac cao. Tuy nhién, Két qua nghién ctru s& dugc tong

quat hoa cao hon néu dugc nghién ctu trén pham vi rong 16n.

Théng tin mau dit liéu duoc khai thac tir cac yéu td tac dong truc tiép dén hoc
sinh chir chua khai thac cac yéu té gian tiép nhu: tac dong nha truong, giang vién, ban
bé va dic diém gia dinh.

7

s Phwong phap thu thap dir ligu

Mau khao sat duoc thu thap bing phwong phap chon mau phi xac suat va lay mau
theo phuong phap dinh mac véi 3 bién giam sat 1a nam hoc, nganh hoc va ti Ié dau rét,
phuong phap han ché thiéu sot trong qué trinh thu thap mau. Tuy nhién, mau chua cé y

nghia nghién cttu khoa hoc cao.
4.4, Panh gia cong cu R

Cong cu R c6 chira nhiéu loai k¥ thuat théng ké nhu mé hinh héa tuyén tinh va md
hinh hoi quy Logistic, .. ddc biét R hd tro kiém thir, phéan tich va xir 1y dir lidu.

Cong cu R cho phép ngudi dung thém céc tinh ning bo sung bang cach dinh nghia
cac ham méi va co thé lién két duoc véi cac ngdn ngir khac nhu C,C++ va Fortran dé
c6 thé dugc goi trong khi chay. Ngudi dung thong thao cé thé viét md C dé xu 1y truc
tiép cac d6i twong cua R.

Cong cu R ciing c¢6 tinh mé rong cao bang cach st dung cac goi cho ngudi ding
dua 1én cho mét sb chirc nang va linh vyc nghién ctru cu thé.

Congcu Rla nén tang dd hoa cua no, co thé tao ra nhiing do thi chat lwong cao
cung cac biéu tuong toan hoc, giao dién dé sir dung. Ngoai ra, R con 1a mot cong cu tinh

toan.
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CHUONG 5: KET LUAN VA HUONG PHAT TRIEN
Sau khi da phan tich va danh gia bai todn tao canh bao hoc tdp, tac gid da tom
tit nhang két qua nghién cizu chinh duwa ra nhiing y nghia thuc tién cua nghién ciu. T
do, tac gia dwa ra nhiing kién ngh; tong hop tir két qud nghién cizu. Cugi cuing tac gid

ciing trinh bay nhitng han ché va hwéng nghién cizu tiép theo.
51.  Kétluan

Sau khi nghién ctru céc yéu té anh huong dén két qua hoc tap caa hoc sinh TCCN
hé THCS trén co sé thuc tién va cac nghién ctru lién quan trudc, tac gia da dé xuat mod
hinh chinh thirc tao canh béo hoc tap dua trén quy trinh CRISP-DM va héi quy Logistic.

Cac yéu té dugc lya chon tao canh bao hoc tap phi hop véi thuc tién.

Nghién ctru da xay dung va kiém chiing mé hinh cac yéu té anh huong dén két
qua hoc tap cua hoc sinh TCCN hé THCS véi 9 nhan td: Tudi hoc sinh, tinh than hoc
tap, sac khoe, két qua hoc tap truéc , tinh hinh Ién 16p, vi pham noi quy, st dung chat
kich thich, S6 don vi hoc trinh no, 1am ngoai gid. Trong d6, cac yéu tbt tinh than hoc
tap, tinh hinh 1&n 16p, s6 ng don vi hoc trinh anh huong rat 16n dén két qua du doan két
qua hoc tap cua hoc sinh TCCN hé THCS. Két qua du doan cé xac suat khoang 83%,
d6 chinh cac thuyc nghiém AUC = 0.9932 va diém cit toi wu phan dinh gié tri dau hay
rot la 0.742.

5.2. DPong gop cua nghién ctru

Trong nhitng nam gan day s6 luong hoc sinh trung cap chuyén nghiép hé trung
hoc co sé trong cac trudng trung cap bi canh bao hoc vu va budc thdi hoc ngay cang
gia tang. Do d6 viéc du bao két qua hoc tap cua hoc sinh TCCN hé THCS 1a diéu can
thiét dé cac em lap ké hoach véi phuong phap hoc tap hiéu qua nham nang cao két qua
hoc tap.

Chung ta ciing phai nhin nhan rang hau hét cac cac em hoc sinh TCCN dic biét
la c4&c em TCCN hé THCS chua quan tim nhiéu dén viéc hoc tap dan dén tinh trang luu
ban hay dinh chi hoc cang cao. Chinh vi vay, két qua nghién ciu nay 1a mot dong gop
méi dé ban lanh dao, gi4o vién chii nhiém cuaa truong Trung cap ki thuat va Nghiép vu

Nam Sai Gon c6 nhitng dinh hudng hoc tap cho cac em dé dat két qua cao tét. Két qua
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nghién ctu 1a co sd dé hoc sinh xay dung cho minh mot ké hoach hop Iy nham dat hiéu
qua cao hon.

Nghién ctru da chi ra 9 yéu té tac dong dén két qua hoc tap cua hoc sinh bao gém
tudi hoc sinh, tinh than hoc tap, két qua hoc tap, sic khoe, S6 don vi hoc trinh ng, tinh
hinh I&n 16p, vi pham noi quy, st dung chat kich thich, 1am ngoai gio (1am thém). Trong
d6, c6 3 yéu td anh huong Ion dén két qua hoc tap 1a tudi hoc sinh, s don vi hoc trinh
no va tinh hinh Ién 16p. Két qua nay c6 y nghia quan trong d6i véi gido vién cha nhiém,
ban ldnh dao nha tredng Trung cap Ky thuat va Nghiép vu Nam Sai Gon trong viéc tac

dong dén céc yéu té nham cai thién két qua hoc tap cua hoc sinh TCCN hé THCS.
5.3. Kién nghi

Trong nhitng nim gan day sé lwong hoc sinh trung cip chuyén nghiép hé trung
hoc co s& trong cac truong trung cap bi canh béo hoc vu va bugc théi hoc ngay cang
gia tang. Vi vay két qua nghién ctu cua dé tai s& gop phan dong gop vao thyc tién dé
gido vién cha nhiém va ban lanh dao nha trudng c6 nhimg tac dong cai thién két qua
hoc tap cua hoc sinh dic biét chl trong 2 yéu té s6 don vi hoc trinh ng va tinh hinh Ién
l6p:

— Ban lanh dao: T6 chtc sin choi lanh manh trong trudng hoc kich thich tinh
than hoc tap caia cac em, c6 ké hoach té chuc hoc cai thién nham tao diéu kién
cho cac em hoc sinh cai thién sb don vi hoc trinh no.

—  Gi4o vién bo mdn: Thay doi phuong phap day kich thich tinh ham hoc hoi
trong hoc sinh.

— Gi4o vién chii nhiém: Quan tam, nhiac nhg va dinh hudng cho hoc sinh ddng
thoi phéi hop vai gia dinh giam bét cac anh huéng tinh hinh I1én 16p, vi pham
noi quy, st dung chat kich thich, 1am ngoai gio. Giao vién chii nhiém thuong
xuyén cap nhap két qua hoc tap caa hoc sinh va tinh hinh Ién 16p dé kip thoi
nhic nho cac em.

— Hoc sinh: C6 ké hoach va phuong phap hoc tap hiéu qua nham cai thién két
qua. Déng thoi, hoc sinh cha trong cai thién hoc tap ciaa minh tap trung vao 2

yéu té quan trong Ia cai thién sé tin chi ng va cai thién tinh hinh 1én 16p.
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5.4. Gidi han caa nghién ctru va huéng phat trién tiép theo

Han ché cua dé tai thuoc vé mau nghién ciru duogc lay theo phuong phap dinh
muc, mau chua cd ¥ nghia nghién citu cao khi chi thyc hién ldy mau tai trudng Trung

cap Ky thuat & Nghiép vu Nam Sai Gon.

M6 hinh chi giai quyét duoc mot sé cac yéu td tac dong truc tiép dén hoc sinh

chtr chwa khai thac cac yéu té gian tiép nhu: tac dong nha truong, giang vién, ban be...

Két qua nghién ctu s& duoc tong quat hoa cao hon néu duoc nghién ciu trén
pham vi rong 16n. Bén canh dé, néu mau khao sat duoc thu thap bang phuwong phap chon
MAu X4c suat thi c6 thé mau sé c6 tinh dai dién cao hon.

Hudng nghién cieu tiép theo cua dé tai 1 nghién ciru hoc sinh TCCN hé phé théng
va cac co s& dao tao trung cap chuyén nghiép khac. Bong thoi, tién hanh nghién cau

khai thac cac yéu té gian tiép nhu: tac dong nha trudng, giang vién, ban be, xa hoi.. .
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PHU LUC 1

PINH NGHIA BIEN
’ Gia tri
STT | Ma bién Bién doc lap Loai Gia tri thue Gia tri
DN
1| Tsv | PO WOtenahoc | pig e | 1621 16-21
Tot 4
2 | TTHT | Tinhthinhoc tip| Réirac | D@ 3
B 2
Yéu 1
i . Tot 1
3 SK Strc khoe Roi Khong tét 0
Gioi 4
£ , A . Khéa 3
4 KQHT | Két qua hoc tap Ro1i rac TBK 5
TB 1
5 | ston |50 dom vihoo |y e |0-19 0- 19
trinh no
Cham chi 4
e A 12 . Thinh thoang nghi 3
6 THLL | Thoi gian 1én l6p | Roirac Nghi nhidu ngay 5
Nghi thuong xuyén 1
7 NH Nam hoc Lién tuc | 2-3 2/3
Cong ngh¢ thong tin 1
bién tir 2
8 NGH | Nganh hoc Roirac | Co khi xay dung 3
Co khi dong luc 4
Du lich 5
9 VPNQ | Vipham ndi quy | Nhiphan | C6/khéng 1/0
10 | TTsGD | Tinh trang song | po; .. | SOng v4i giadinh 1/0
v6i gia dinh O ngoai
St dung chat N . n
11 | SDCKT kich thich Nhi phan | C6/khéng 1/0
12 LNG | Lam ngoai gio Nhi phan | C6/ khong 1/0
13 KQ |Kétqua Nhi phan | Dau/Rét 1/0




Total Observations in Table:

PHU LUC 2

MO TA THONG KE PINH LUQNG & PINH TiNH
Théng ké mé ta bién dinh tinh
a) Nganh hoc theo mau

b) Nam hoc cua mau

Total Observations in Table:

c) K&t qua cua mau

Total Observations in Table:

Théng ké mé té& bién dinh luong

a) Théng k& theo tudi cua miu

Total Observations in Table:

640

Tudi trung binh:17.63594

b) Théng ké& theo

Total Observations

gidi tinh

in Table:

640



c) Théng ké theo khu vuc

Total Observations in Table: 640

| 0 | 1

R R

\ 251 | 389

\ 0.392 | 0.608
|

d) Théng ké theo tinh than hoc téap

Total Observations in Table: 640

| 1| 2

| == | =

\ 41 | 71

\ 0.064 | 0.111
|

e) Théng ké theo stc khoe

Total Observations in Table: 640

| 0 | 1

| === | ===

\ 62 | 578

\ 0.097 | 0.903
|

f) Théng ké theo két qud hoc téap

Total Observations in Table: 640

g) Théng ké theo sé don vi hoc trinh no

Total Observations in Table: 640

\ 0 | 2
R R
\ 456 | 25
\ 0.713 | 0.039



\ 9 | 10 | 11 | 12 | 14 |

|- |- |——————————= |——————————= |————————— |

\ 12 | 11 8 | 18 | 7

| 0.019 | 0.017 | 0.012 | 0.028 | 0.011 |

|-——————————- |-——————————- |-——————————- |-——————————- |-————————- |

\ 15 | 16 | 18 |

|-——————————- |-——————————- |-——————————- |

\ 10 | 4 | 6 |

| 0.016 | 0.006 | 0.009

|- |- |——————————= |

h) Théng ké theo tinh hinh 1lén 16p
Total Observations in Table: 640

\ 1 | 2 3 4

|——————————- |-——————————- |-——————————- |-——————————- |

| 43 | 17 | 265 | 315 |

| 0.067 | 0.027 | 0.414 | 0.492 |

|——————————- |-——————————- |-——————————- |-——————————- |

i) Théng k& theo nganh hoc
Total Observations in Table: 640

\ 1 | 2 | 3 4 | 5

|-————————- |-—————————- |-——————————- |-——————————- |-——————————- |

\ 147 | 115 | 148 | 125 | 105 |

\ 0.230 | 0.180 | 0.231 | 0.195 | 0.164 |
| | | |

j) Théng k& hoc sinh vi pham ndéi quy

Total Observations in Table: 640

| 0 | 1

| === | == |

\ 580 | 60 |

\ 0.906 | 0.094 |
|

k) Théng k& theo thanh phédn gia dinh

Total Observations in Table: 640



1) Théng k& theo tinh trang sbéng véi gia dinh

Total Observations in Table: 640

| 0 | 1|

| === | == |

\ 177 | 463 |

\ 0.277 | 0.723 |
|

m) Théng ké hoc sinh s& dung chédt kich thich

Total Observations in Table: 640

\ 0 | 1 |

| === | === |

\ 555 | 85 |

\ 0.867 | 0.133 |
|

n) Théng k& hoc sinh lam ngoai gio

Total Observations in Table: 640



’ ~PHULUC3
PHAN TiICH THONG Kk MO TA BIEN POC LAP
VA PHU THUQC

Phan tich théng ké md ta

vars n mean sd median trimmed mad min max range skew kurtosis se
TSV 1 640 17.64 1.31 17 17.53 1.48 16 21 5 0.49 -0.70 0.05
TTHT 4 640 3.13 0.85 3 3.24 1.48 1 4 3 -0.88 0.29 0.03
SK 5 640 0.85 0.36 1 0.93 0.00 0 1 1 -1.91 1.63 0.01
KQHT 6 640 2.35 0.96 3 2.33 1.48 1 4 3 -0.16 -1.14 0.04
STCN 7 640 2.03 4.14 0 0.91 0.00 0 18 18 2.20 3.84 0.16
THLL 8 640 3.33 0.82 3 3.49 1.48 1 4 3 -1.40 1.71 0.03
NGH 10 640 2.88 1.39 3 2.86 1.48 1 5 4 0.06 -1.25 0.06
VPNQ 11 640 0.09 0.29 0 0.00 0.00 0 1 1 2.78 5.74 0.01
TTSGD 13 640 0.72 0.45 1 0.78 0.00 0 1 1 -1.00 -1.01 0.02
SDCKT 14 640 0.13 0.34 0 0.04 0.00 0 1 1 2.16 2.66 0.01
LNG 15 640 0.33 0.47 0 0.28 0.00 0 1 1 0.74 -1.46 0.02
KQ 16 640 0.85 0.36 1 0.94 0.00 0 1 1 -1.97 1.90 0.01
Phuong sai dam déng

TSV TTHT SK KQHT

1.72484106 0.72140063 0.13096391 0.92941853

STCN THLL NGH VPNQ

17.11805311 0.67883412 1.93966158 0.08509390

TTSGD SDCKT LNG KQ

0.20038879 0.11535358 0.22026360 0.12660162




) PHU LUC 4 3 )
KIEM DINH MO HINH VA Y NGHIA HE SO
Kiém dinh mdé hinh
% Pa4nh gia mé hinh su dung AIC

Log-likelihood = -41.1816

No. of observations = 640

AIC value = 106.3633

7

% Padnh gid mdé hinh s dung Deviance (G?)

>glm (formula = KQ ~ TSV + TTHT + KQHT + SK + STCN + THLL +
VPNQ + SDCKT + LNG + NGH + TTSGD, family = "binomial",
data = db)

Deviance Residuals:

Min 10 Median 30 Max
-2.4209 0.0001 0.0022 0.0273 3.2195
Coefficients:

Estimate Std. Error z value Pr(>]|z])

(Intercept) -61.31258 16.56009 -3.702 0.000214 ***
TSV 3.27545 0.86494 3.787 0.000153 **x*
TTHT 0.93191 0.34300 2.717 0.006589 **
KQHT 2.07562 0.97620 2.126 0.033484 ~*
SK 2.35969 1.06554 2.215 0.026790 *
STCN -0.45443 0.09336 -4.867 1.13e-06 ***
THLL 2.22206 0.61475 3.615 0.000301 **x*
VPNQ -5.95309 1.81612 -3.278 0.001046 **
SDCKT -3.81078 1.42513 -2.674 0.007495 *~*
LNG -3.03168 1.15781 -2.618 0.008833 **
NGH 0.44724 0.31629 1.414 0.157349
TTSGD -3.46628 2.68344 -1.292 0.196450

Signif. codes: 0 ‘***/ 0.001 ‘**/ 0.01 ‘*’ 0.05 '.” 0.1 ‘
’ 1(Dispersion parameter for binomial family taken to be
1)
Null deviance: 537.586 on 639 degrees of freedom
Residual deviance: 82.363 on 628 degrees of freedom

AIC: 106.36




On

Y nghia hé sb va kiém dinh gid thuyét

crude OR(95%CI) adj. OR(95%CI) P(Wald's test) P(LR-test)
TSV (cont. var.) 1.22 (1.02,1.46) 26.46 (4.86,144.13) < 0.001 < 0.001
TTHT (cont. var.) 4.66 (3.45,6.28) 2.54 (1.3,4.97) 0.007 0.004
SK: 1 vs 0 8.72 (4.97,15.3) 10.59 (1.31,85.47) 0.027 0.021
KQHT (cont. var.) 7.62 (5.02,11.59) 7.97 (1.18,54) 0.033 0.005
STCN (cont. var.) 0.55 (0.49,0.61) 0.63 (0.53,0.76) < 0.001 < 0.001
THLL (cont. var.) 4.7 (3.48,6.36) 9.23 (2.77,30.78) < 0.001 < 0.001
VPNQ: 1 vs O 0.05 (0.03,0.1) 0 (0,0.09) 0.001 < 0.001
SDCKT: 1 vs 0 0.13 (0.08,0.22) 0.02 (0,0.36) 0.007 < 0.001
LNG: 1 vs O 1.34 (0.83,2.18) 0.05 (0,0.47) 0.009 0.003
NGH (cont. var.) 0.89 (0.76,1.04) 1.56 (0.84,2.91) 0.157 0.155
TTSGD: 1 vs 0O 1.11 (0.69,1.79) 0.03 (0,6.01) 0.196 0.11
Kiém dinh &6 phu hop cia mé hinh
>pR2(logistic)
11lh 11hNull G2 McFadden r2ML r2CU
-43.9635239 -268.7930701 449.6590923 0.8364410 0.5047003 0.8881189

lrm(formula = KQ ~ TSV + TTHT + KQHT + STCN + THLL + VPNQ + SDCKT +

LNG + NGH + TTSGD + SK)

Model Likelihood Discrimination Rank Discrim.
Ratio Test Indexes Indexes
Obs 640 LR chi2 450.32 R2 0.889 (o] 0.993
0 95 d.f. 11 g 8.714 Dxy 0.986
1 545 Pr(> chi2) <0.0001 gr 6085.497 gamma 0.987
max |deriv| 2e-08 gp 0.250 tau-a 0.250
Brier 0.019
Hé sb tuong quan
R/

% Gid tri hé sb tuong quan
> fix (dab)
> var = cbind (TSV, TTHT, SK, KQHT, STCN, THLL, VPNQ, SDCKT, LNG)
> pairs.panels(var method = "kendall")

> library (psych)




> corr.test (var,method = "kendall")

Call:corr.test(x = var, method = "kendall")
Correlation matrix
TSV TTHT SK KQHT STCN THLL
TSV 1.00 -0.08 -0.03 -0.03 -0.01 -0.03
TTHT -0.08 1.00 0.09 0.49 -0.40 0.43
SK -0.03 0.09 1.00 0.17 -0.38 0.15
KQHT -0.03 0.49 0.17 1.00 -0.59 10.43
STCN -0.01 -0.40 -0.38 -0.59 1.00 -0.30
THLL -0.03 0.43 0.15 0.43 -0.30 1.00
VPNQ 0.09 -0.12 -0.09 -0.24 0.26 -0.19
SDCKT 0.02 -0.02 -0.06 -0.06 0.13 -0.14
LNG 0.11 0.09 0.00 0.15 -0.15 -0.01

VPNQ SDCKT LNG
0.09 0.02 0.11
-0.12 -0.02 0.09
-0.09 -0.06 0.00
-0.24 -0.06 0.15
0.26 0.13 -0.15
-0.19 -0.14 -0.01
1.00 0.36 -0.08
0.36 1.00 -0.14
-0.08 -0.14 1.00

Sample Size

[1] 640

Probability values (Entries above the diagonal are
adjusted for multiple tests.)

% Y nghia théng k& hé sb tuong quan

Sample Size
[1] 640

Probability values (Entries above the diagonal are adjusted

for multiple tests.)

TSV TTHT SK KQHT STCN THLL
TSV 0.00 0.66 1.00 1.00 1 1.00
TTHT 0.05 0.00 0.31 0.00 0 0.00
SK 0.46 0.02 0.00 0.00 0 0.00
KOHT 0.48 0.00 0.00 0.00 0 0.00
STCN 0.84 0.00 0.00 0.00 0 0.00
THLL 0.40 0.00 0.00 0.00 0 0.00
VPNQ 0.02 0.00 0.02 0.00 0 0.00
SDCKT 0.67 0.65 0.14 0.13 0 0.00
LNG 0.00 0.03 0.94 0.00 0 0.82

VPNQ SDCKT
0.28 1.00
0.03 1.00
0.28 1.00
0.00 1.00
0.00 0.02
0.00 0.01
0.00 0.00
0.00 0.00
0.06 0.00

OO OH OORFr oo

LNG
.07
.35
.00
.00
.00
.00
.66
.01
.00

Phan tich hdéi quy Logistic

>logistic=glm (KQ~TSV+TTHT+SK+KQHT+STCN+THLL+VPNQ+SDCKT+LNG

,family = "binomial",data =db)

> logistic.display(logistic)

Logistic regression predicting KQ

crude OR(95%CI)
TSV (cont. wvar.) 1.22 (1.02,1.46)

TTHT (cont. var.) 4.66 (3.45,6.28)

SK: 1 vs O 8.72 (4.97,15.3)

KQHT (cont. var.) 7.62 (5.02,11.59)

adj.
28.92

2.42

8.25

5.41

OR (95%CTI)
(4.83,173.17)

(1.18,4.95)

(1.31,51.93)

(1.74,16.85)

P(Wald's test) P(LR-
< 0.001

0.015

0.025

0.004

< 0.0

0.01

0.026

< 0.0

test)

01

01




STCN (cont. var.) 0.55 (0.49,0.61) 0.67 (0.57,0.79) < 0.001 < 0.001
THLL (cont. var.) 4.7 (3.48,6.36) 7.99 (2.51,25.43) < 0.001 < 0.001
VPNQ: 1 vs O 0.05 (0.03,0.1) 0.03 (0,0.35) 0.006 0.003
SDCKT: 1 vs O 0.13 (0.08,0.22) 0.09 (0.02,0.43) 0.003 0.003
ING: 1 vs O 1.34 (0.83,2.18) 0.1 (0.02,0.54) 0.007 0.005
Log-likelihood = -43.9635
No. of observations = 640
AIC value = 107.927
> logistic
Call: glm(formula = KQ ~ TSV + TTHT + SK + KQHT + STCN + THLL + VPNQ +
SDCKT + LNG, family = binomial, data = db)
Coefficients:
(Intercept) TSV TTHT SK KQHT STCN
-64.8099 3.3645 0.8844 2.1101 1.6883 -0.4037
THLL VPNQ SDCKT LNG
2.0785 -3.6858 -2.4439 -2.3103
Degrees of Freedom: 639 Total (i.e. Null); 630 Residual
Null Deviance: 537.6
Residual Deviance: 87.93 AIC: 107.9

> data= datadist (db)

> options(datalist = "data")

>logistic=lrm (KQ~TSV+TTHT+SK+KQHT+STCN+THLL+VPNQ+SDCKT+LNG

)

logistic

lrm(formula

SDCKT + LNG)

Obs 640
0 95
1 545

max |deriv| 3e-07

Logistic Regression Model

Model Likelihood
Ratio Test

LR chi2 449.66

d.£f. 9

Pr (> chi2) <0.0001

Discrimination
Indexes
R2 0.888
g 7.813
gr 2472.970
gp 0.250
Brier 0.018

KQ ~ TSV + TTHT + SK + KQHT + STCN + THLL + VPNQ +

Rank Discrim.

Indexes
(of 0.993
Dxy 0.987
gamma 0.988
tau-a 0.250




Coef S.E. Wald Z Pr(>|2])
Intercept -64.8099 17.6170 -3.68 0.0002
TSV 3.3645 0.9131 3.68 0.0002
TTHT 0.8844 0.3648 2.42 0.0153
SK 2.1101 0.9387 2.25 0.0246
KQHT 1.6883 0.5796 2.91 0.0036
STCN -0.4037 0.0844 -4.79 <0.0001
THLL 2.0785 0.5905 3.52 0.0004
VPNQ -3.6858 1.3466 -2.74 0.0062
SDCKT -2.4439 0.8155 -3.00 0.0027
LNG -2.3103 0.8604 -2.69 0.0072
Du bdo két qua: cbind (p,KQ)
p KO 43 4.405302e-02 O 86 9.995597e-01 1
1 2.191882e-04 0 44 8.989972e-01 1 87 9.999890e-01 1
2 9.967909e-01 1 45 9.999794e-01 1 88 9.911687e-01 1
3 8.989972e-01 1 46 9.999103e-01 1 89 1.000000e+00 1
4 9.341173e-01 1 47 9.993981e-01 1 90 1.000000e+00 1
5 9.999907e-01 1 48 9.863752e-01 1 91 9.999980e-01 1
6 9.997837e-01 1 49 1.000000e+00 1 92 9.988448e-01 1
7 9.936755e-01 1 50 9.886146e-01 1 93 9.863752e-01 1
8 1.000000e+00 1 51 1.000000e+00 1 94 9.999890e-01 1
9 9.988448e-01 1 52 9.999410e-01 1 95 9.999648e-01 1
10 2.191882e-04 0 53 9.996806e-01 1 96 9.999428e-01 1
11 9.963339e-01 1 54 9.999980e-01 1 97 2.291386e-03 O
12 9.863752e-01 1 55 9.999962e-01 1 98 9.999888e-01 1
13 3.376572e-02 0 56 2.191882e-04 O 99 2.191882e-04 O
14 9.999428e-01 1 57 1.000000e+00 1 100 9.967909%e-01 1
15 7.510085e-02 0 58 8.675393e-01 1 101 9.938555e-01 1
16 9.997837e-01 1 59 9.999995e-01 1 102 1.000000e+00 1
17 4.338301e-02 0 60 2.191882e-04 O 103 9.999557e-01 1
18 9.992270e-01 1 61 9.999980e-01 1 104 9.988448e-01 1
19 3.949348e-03 0 62 9.999733e-01 1 105 9.999974e-01 1
20 9.996142e-01 1 63 9.938555e-01 1 106 9.676350e-01 1
21 1.000000e+00 1 64 4.338301e-02 O 107 1.000000e+00 1
22 9.991111e-01 1 65 9.999974e-01 1 108 9.993981e-01 1
23  9.999995e-01 1 66 9.999969%9e-01 1 109 9.999890e-01 1
24 2.616644e-02 0O 67 1.000000e+00 1 110 9.886146e-01 1
25 9.999890e-01 1 68 9.999937e-01 1 111 9.99996%9e-01 1
26 9.997837e-01 1 69 9.999962e-01 1 112 9.999600e-01 1
27 9.999888e-01 1 70 9.765477e-01 1 113 9.999648e-01 1
28 9.999890e-01 1 71 9.996806e-01 1 114 9.341173e-01 1
29 9.911687e-01 1 72 1.629632e-01 O 115 5.427849%9e-01 1
30 1.000000e+00 1 73 9.886146e-01 1 116 9.996806e-01 1
31 8.989972e-01 1 74 1.000000e+00 1 117 9.999410e-01 1
32 9.999968e-01 1 75 1.000000e+00 1 118 9.999991e-01 1
33 2.616644e-02 0 76 1.323060e-01 O 119 9.997305e-01 1
34 4.352627e-02 0 77 9.999733e-01 1 120 1.000000e+00 1
35 9.293548e-01 1 78 9.994053e-01 1 121 9.999937e-01 1
36 9.995581e-01 1 79 9.999794e-01 1 122 9.988448e-01 1
37 9.999733e-01 1 80 2.616644e-02 O 123 9.852502e-01 1
38 1.000000e+00 1 81 2.776191e-02 O 124 2.291386e-03 O
39 9.996806e-01 1 82 9.938555e-01 1 125 9.999890e-01 1
40 5.497919e-06 0 83 9.999980e-01 1 126 9.997863e-01 1
41 9.993981le-01 1 84 9.999103e-01 1 127 9.997863e-01 1
42 9.676350e-01 1 85 4.011349%9e-01 1 128 9.999890e-01 1




129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
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151
152
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154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
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.997837e-01
.191882e-04
.992270e-01
.376572e-02
.999410e-01
.999974e-01
.997863e-01
.291386e-03
.765477e-01
.226549%e-01
.96333%e-01
.886146e-01
.629632e-01
.376572e-02
.999733e-01
.991111e-01
.999907e-01
.999890e-01
.999890e-01
.999557e-01
.937819%e-01
.241927e-01
.000000e+00
.765477e-01
.988448e-01
.616644e-02
.000000e+00
.629632e-01
.996142e-01
.213706e-02
.997837e-01
.999991e-01
.936755e-01
.949348e-03
.999890e-01
.000000e+00
.000000e+00
.997837e-01
.999410e-01
.999989%e-01
.997837e-01
.999980e-01
.999794e-01
.996142e-01
.989972e-01
.000000e+00
.000000e+00
.936755e-01
.293548e-01
.967909%e-01
.997863e-01
.988448e-01
.996142e-01
.323060e-01
.999999%e-01
.988448e-01
.997305e-01
.497919e-06
.360317e-01
.936755e-01
.96333%e-01
.936755e-01
.911687e-01
.405302e-02

O PP RPOORRPRRPORRPREPREPREPRPRPEPEPREPRERPEPPPLPERERERPPPORRPRPRPORPRORORRPRPOREREPPPPL,EPOORRPRL,EPORREROROR

193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256

O OWwowOURrRrOVOURFRFOOd OFOVWOWJJ0WOWRRF OO OOWOUIRFR,ONREFE ORF OO0 WWOWWOWOWOWOOUoUuEFEWOWWOUOUERE YW oOooF WWWWWORF>

.338301e-02
.000000e+00
.999692e-01
.997863e-01
.999968e-01
.629632e-01
.226549%e-01
.996142e-01
.988448e-01
.999968e-01
.999997e-01
.994053e-01
.000000e+00
.988448e-01
.982747e-01
.991111e-01
.000000e+00
.331770e-01
.999890e-01
.999837e-01
.938555e-01
.991111e-01
.967909%e-01
.938555e-01
.999890e-01
.989972e-01
.999995e-01
.852502e-01
.000000e+00
.881129e-01
.000000e+00
.616644e-02
.999888e-01
.000000e+00
.510085e-02
.999648e-01
.999969%e-01
.999974e-01
.352627e-02
.937819e-01
.995971e-01
.629632e-01
.000000e+00
.988448e-01
.675393e-01
.510085e-02
.422942e-01
.999962e-01
.999692e-01
.000000e+00
.999103e-01
.405302e-02
.732372e-01
.872147e-02
.999692e-01
.999890e-01
.000000e+00
.938555e-01
.999648e-01
.376572e-02
.999968e-01
.000000e+00
.937819%e-01
.96333%e-01
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.094846e-04
.963339%e-01
.999962e-01
.988448e-01
.999962e-01
.999962e-01
.999989%e-01
.676350e-01
.872147e-02
.967909e-01
.988448e-01
.000000e+00
.967909e-01
.293548e-01
.996806e-01
.999890e-01
.405302e-02
.911687e-01
.000000e+00
.988448e-01
.992270e-01
.852502e-01
.999837e-01
.629632e-01
.994053e-01
.997305e-01
.995581e-01
.989972e-01
.997863e-01
.341173e-01
.999999e-01
.911687e-01
.995597e-01
.999103e-01
.999997e-01
.863752e-01
.999997e-01
.999968e-01
.999890e-01
.999600e-01
.999794e-01
.000000e+00
.999937e-01
.000000e+00
.852502e-01
.323060e-01
.999600e-01
.999600e-01
.352627e-02
.999937e-01
.995581e-01
.000000e+00
.994053e-01
.995971e-01
.323060e-01
.999995e-01
.997837e-01
.999794e-01
.000000e+00
.863752e-01
.323060e-01
.989972e-01
.338301e-02
.999648e-01
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.949348e-03
.999937e-01
.911687e-01
.999692e-01
.999968e-01
.997837e-01
.341173e-01
.999890e-01
.988448e-01
.999890e-01
.991111e-01
.000000e+00
.938555e-01
.999999%e-01
.999600e-01
.997837e-01
.999991e-01
.000000e+00
.995971e-01
.995971e-01
.999733e-01
.96333%e-01
.999989%e-01
.999968e-01
.999995e-01
.765477e-01
.000000e+00
.765477e-01
.995581e-01
.881129e-01
.999962e-01
.000000e+00
.999937e-01
.999995e-01
.510085e-02
.999428e-01
.999888e-01
.938555e-01
.886146e-01
.999648e-01
.886146e-01
.616644e-02
.497919e-06
.937819%e-01
.999890e-01
.999962e-01
.999962e-01
.988448e-01
.999937e-01
.999969%e-01
.852502e-01
.000000e+00
.341173e-01
.000000e+00
.000000e+00
.995581e-01
.999890e-01
.000000e+00
.999428e-01
.629632e-01
.911687e-01
.000000e+00
.999103e-01
.852502e-01
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.999890e-01
.338301e-02
.999837e-01
.323060e-01
.881129%9e-01
.992270e-01
.376572e-02
.427849%9e-01
.999837e-01
.999557e-01
.967909%e-01
.676350e-01
.863752e-01
.999890e-01
.995581e-01
.999428e-01
.011349%e-01
.765477e-01
.999557e-01
.000000e+00
.999692e-01
.405302e-02
.999907e-01
.427849%e-01
.376572e-02
.937819e-01
.911687e-01
.911687e-01
.911687e-01
.000000e+00
.000000e+00
.999428e-01
.911687e-01
.988448e-01
.999794e-01
.996142e-01
.991111e-01
.989972e-01
.629632e-01
.997863e-01
.999890e-01
.999969%e-01
.000000e+00
.967909%e-01
.872147e-02
.427849e-01
.000000e+00
.000000e+00
.999907e-01
.000000e+00
.997863e-01
.994053e-01
.884790e-01
.995971e-01
.352627e-02
.992270e-01
.427849%9e-01
.999890e-01
.000000e+00
.911687e-01
.995597e-01
.991111e-01
.999999%e-01
.999969%e-01
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.999557e-01
.765477e-01
.999991e-01
.937819e-01
.999974e-01
.000000e+00
.293548e-01
.999692e-01
.988448e-01
.376572e-02
.999890e-01
.996142e-01
.852502e-01
.967909e-01
.000000e+00
.988448e-01
.000000e+00
.999962e-01
.293548e-01
.999997e-01
.676350e-01
.999974e-01
.995971e-01
.967909e-01
.997863e-01
.999648e-01
.331770e-01
.000000e+00
.999962e-01
.995597e-01
.629632e-01
.938555e-01
.226549e-01
.675393e-01
.996806e-01
.886146e-01
.936755e-01
.982747e-01
.999980e-01
.997837e-01
.000000e+00
.999103e-01
.000000e+00
.000000e+00
.997863e-01
.999888e-01
.996806e-01
.993981e-01
.765477e-01
.997837e-01
.997305e-01
.999103e-01
.967909e-01
.995581e-01
.999997e-01
.000000e+00
.999888e-01
.936755e-01
.989972e-01
.000000e+00
.999890e-01
.999999%e-01
.999733e-01
.376572e-02
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513 9.293548e-01 1 556 9.999890e-01
514 9.999969%e-01 1 557 9.967909%e-01
515 9.938555e-01 1 558 9.999962e-01
516 1.000000e+00 1 559 9.999907e-01
517 9.999557e-01 1 560 9.982747e-01
518 9.999907e-01 1 561 7.094846e-04
519 9.881129%-01 1 562 9.999410e-01
520 9.999888e-01 1 563 1.872147e-02
521 2.776191e-02 O 564 9.982747e-01
522 1.000000e+00 1 565 7.510085e-02
523 9.982747e-01 1 566 1.000000e+00
524 9.863752e-01 1 567 9.982747e-01
525 4.338301e-02 1 568 9.999410e-01
526 9.938555e-01 1 569 9.341173e-01
527 9.982747e-01 1 570 9.999999%e-01
528 1.000000e+00 1 571 9.999907e-01
529 9.999989%e-01 1 572 9.999557e-01
530 1.000000e+00 1 573 9.999890e-01
531 1.000000e+00 1 574 1.000000e+00
532 9.911687e-01 1 575 4.352627e-02
533 9.293548e-01 1 576 9.938555e-01
534 9.999997e-01 1 577 5.427849e-01
535 1.000000e+00 1 578 9.676350e-01
536 4.338301e-02 O 579 1.000000e+00
537 9.999890e-01 1 580 9.963339%e-01
538 1.629632e-01 O 581 4.352627e-02
539 1.000000e+00 1 582 3.949348e-03
540 2.616644e-02 O 583 9.988448e-01
541 9.999974e-01 1 584 1.000000e+00
542 1.000000e+00 1 585 9.999837e-01
543 8.226549%9e-01 1 586 5.497919e-06
544 9.999794e-01 1 587 9.999995e-01
545 9.999962e-01 1 588 9.997863e-01
546 8.989972e-01 1 589 1.323060e-01
547 1.000000e+00 1 590 9.999837e-01
548 9.999991e-01 1 591 9.994053e-01
549 9.999962e-01 1 592 9.293548e-01
550 9.997863e-01 1 593 9.999999%e-01
551 1.000000e+00 1 594 9.967909%e-01
552 9.997305e-01 1 595 2.776191e-02
553 4.352627e-02 0 596 9.999890e-01
554 9.967909%e-01 1 597 9.293548e-01
555 9.997837e-01 1 598 9.999692e-01

599 9.988448e-01

600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
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.992270e-01
.997837e-01
.997863e-01
.999410e-01
.776191e-02
.999837e-01
.992270e-01
.989972e-01
.999428e-01
.872147e-02
.000000e+00
.989972e-01
.999980e-01
.999600e-01
.989972e-01
.293548e-01
.872147e-02
.662348e-01
.427849%9e-01
.000000e+00
.938555e-01
.997863e-01
.999890e-01
.872147e-02
.341173e-01
.405302e-02
.999733e-01
.999989%e-01
.000000e+00
.000000e+00
.000000e+00
.999600e-01
.988448e-01
.994053e-01
.999997e-01
.765477e-01
.938555e-01
.937819e-01
.999991e-01
.999991e-01
.999989%e-01
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> accuracy <- table (p,

[1] 0.99375

>p=predict (model, type ="response")

db [, "KQ"])

> 1l-sum(diag (accuracy))/sum(accuracy)

Anh hudng cua bién dén tdng thé

>library (caret)
>varImp (logistic)

Overall Overall

TSV 3.684565 STCN 4.785401
TTHT 2.424368 THLL 3.519961
SK 2.247872 VPNQ 2.737194
KQHT 2.912654 SDCKT 2.996731
LNG 2.685262




Start: AIC=107.93
KQ ~ TSV + TTHT 4+ SK + KQHT + STCN + THLL + VPNQ + SDCKT + LNG
Df Deviance AIC - SDCKT 1 96.949 114.95
<none> 87.927 107.93 - KOHT 1 99.397 117.40
- SK 1 92.903 110.90 - THLL 1 107.049 125.05
- TTHT 1 94.626 112.63 - TSV 1 117.429 135.43
- LNG 1 95.714 113.71 - STCN 1 131.010 149.01
- VPNQ 1 96.759 114.76
Kiém tra d6 chinh xac cua di#t liéu test
> pred = predict(logistic, newdata=test)
> accuracy= table (pred, test[,"KQ"])
> 1l-sum(diag (accuracy) /sum(accuracy)
##1110.96
pred 01 0.998274669544215 0 2
0.00144257866202232 0 1 0.998844784857418 0 9
0.00229138571754799 1 0 0.999111086464907 0 3
0.0187214728739465 3 0 0.999227029138496 0 2
0.0277619072480633 2 0 0.999274139567032 0 1
0.0337657155853704 1 0 0.999405267792515 0 2
0.0433830092862312 4 0 0.999558140223746 0 3
0.0435262734954131 1 0 0.999559704688232 0 1
0.0751008455157291 3 1 0.999614192819766 0 2
0.132305986237618 3 0 0.999634393748106 0 1
0.235339362295476 0 1 0.99968063756181 0 2
0.533176969515487 1 0 0.999730511704825 0 1
0.542784887402001 0 5 0.999783692460819 0 4
0.724192687916881 1 0 0.999786266621402 0 2
0.898997169295231 0 6 0.999910340654711 0 1
0.929354789565158 1 3 0.999942771355892 0 2
0.934117256124969 0 1 0.999964839561068 0 1
0.967635016942544 0 1 0.999968266027126 0 1
0.976547701280776 0 1 0.999969236663264 0 1
0.985250169210465 0 1 0.999978751605815 0 1
0.98637521790272 03 0.99998368143297 0 2
0.988614596860825 0 2 0.999988953649577 0 5
0.991168667738982 0 5 0.999990679183224 0 1
0.993855488440075 0 5 0.999996150716018 0 3
0.996790897639876 0 1 0.999996857299509 0 2




PHU LUC 5
DANH GIA MO HINH
banh gid bang ROC Curve
>pred= predict(logistic, type="response")
> r = roc (KQ,pred)
> auc (r)
Area under the curve: 0.9932
> ci(r)
95% CI: 0.9882-0.9981 (DeLonq)
> library (Epi)
>ROC (form=KQ~TSV+TTHT+SK+KQHT+STCN+THLL+VPNQ+SDCKT+LNG,
data =db)

Diem cat: 0.742
Sens: 97.8%
Spec: 95.8%

PVv+: 11.7%
PV-: 0.7%

Panh gid mé hinh bdng phuong phap K-Fold
voi k = 5
library(plyr)
library (randomForest)
library (ROSE)
k=5 #Folds
data <- db
id <- sample(l:k,nrow(data),replace=TRUE)
list <- 1:k
prediction <- data.frame ()
testsetCopy <- data.frame ()
progress.bar <- create progress bar ("text")
progress.bar$init (k)
for (i in 1:k){
trainingset <- subset (data, id %in% list[-1])
trainingset <- ROSE (KQ ~ TSV + TTHT + SK + KQHT + STCN +
THLL + VPNQ + SDCKT + LNG, data=trainingset, seed=3,
p=0.15, N=length(trainingset$KQ)) S$Sdata
+ testset <- subset (data, id %$in% c(i))
+ mymodel <- randomForest (trainingset$KQ ~TSV + TTHT + SK
+ KQHT + STCN + THLL + VPNQ + SDCKT + LNG,
data=trainingset, ntree=100)
temp <- as.data.frame (predict (mymodel, testset[,-1]))
prediction <- rbind(prediction, temp)
testsetCopy <- rbind(testsetCopy,
as.data.frame (testset[,13]))
progress.bar$Sstep ()

+ + + VvV VVVVYVYVYVYVYVYVYV

+ +

}

result <- cbind(prediction, testsetCopy)
names (result) <- c("Predicted", "Actual")
table (result)

vV V V + +



Predicted

-2.0650148258027%e-16
.01
.0149999999999998
.0273333333333331
.0279999999999997
.0299999999999998
.0324999999999998
.0386666666666667
.0416666666666665
.042
.0489999999999998
.0499999999999999
.05
.0559999999999999
.0566666666666667
.057

.065
.0668333333333331
.0689999999999998
.0699999999999999
.0728333333333332
.0733333333333333
.0759999999999999
.0801666666666666
.0841666666666664
.0849999999999998
.0999999999999998
.1

.108

11
.114166666666666
.114666666666667
.118
.129666666666667
.13

.134

.136
.140833333333333
.147166666666667
.148
.154166666666667
.1545

.1585
.161666666666666
.177166666666667
.179166666666667
.2075

.236
.237833333333333
.253333333333333
.264333333333333
.346333333333333
.354666666666667
.401

.47
.493666666666667
.599666666666667
.694

oNoNoNoloRolNolNoNoNoNoNoNolololNoNoNoNoNoNolololNolNolNoNoNoNoNoBolNoloNoNoNoNoNoBoBolBoloNoNoNoNoNolNololololNoNolNolNolNoNo]

Actual

(@]
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.752166666666667
.778333333333333

.7835
.803166666666667
.852
.857166666666667
.858833333333333
.867166666666667
.873
.879666666666667
.887666666666667
.902166666666667
.904666666666667
.919
.926833333333333
.932
.932166666666667
.937166666666667
.944666666666667
.95
.951833333333333
.953333333333333
.958333333333333
.962333333333333
.964833333333333
.966

.968

.97

.972
.973333333333334
.978333333333333
.98

.985

.986
.986666666666667
.988

.99

.9925
.994166666666667
.996
.996666666666667
.998
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> result$Difference <- abs(resultS$SActual - result$Predicted)

> summary (result$Difference)

Min. 1st Qu. Median Mean 3rd Qu. Max .
0.00000 0.00000 0.00000 0.04806 0.02167 1.00000

> mean (result$Difference)
[1] 0.04442037
Call:

randomForest (formula = trainingset$KQ ~ TSV + TTHT + SK + KQHT +
= 128)

STCN + THLL + VPNQ + SDCKT + LNG, data = trainingset, ntree

Type of random forest: regression
Number of trees: 128
No. of wvariables tried at each split: 3

Mean of squared residuals: 0.0242581
% Var explained: 80.48
> trellis.par.set (caretTheme ())

> plot(logistic)

Véi k = 10
> summary (result$Difference)

Min. 1lst Qu. Median Mean 3rd Qu. Max.
0.00000 0.00000 0.00000 0.04496 0.01562 1.00000

Call:

randomForest (formula = trainingset$KQ ~ TSV + TTHT + SK + KQHT +

STCN + THLL + VPNQ + SDCKT + LNG, data = trainingset, ntree

Type of random forest: regression
Number of trees: 64
No. of variables tried at each split: 3

Mean of squared residuals: 0.02127539

)

% Var explained: 83.42

= 64)

result$Difference
o




