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TOM TAT

Bootstrap la mot phwong phap T hong ké hlen dai da va dang dwoc Stk dung phé bién vi

phuwong phap nay khong doi hoi phan phoz xdc sudt ciia cdc tham sé thong ké can nghién ciru

nhir phwong phép thong ké truyén thong. Bai bdo tdp trung trmh bay noi dung phwong phap

bootstrap va sir dung phwong phdp nay phdn tich cac yéu té anh hwéng dén két qua hoc tdp

cua sinh vién Truong Pai hoc Suw Pham Ky thudt Tp. HCM. Twr do dwa ra cac két ludn sau qua

trinh phan tich so liéu.
Tir khéa: Phirong phdp bootstrap; khodng wéc hrong bootstrap-t; kiém dinh bootstrap.
ABSTRACT

Bootstrap is a modern statistical method and has been used widely because it doesn't
require emperical distribution function as classcical methods do. This article will focus on
demonstration of bootstrap method and the use of this approach to analyze the factors which af-
fected on the study results of students of HCMC University of Technology and Education. Then
conclusion shall be stated basing on data analysis process.

Key words: bootstrap method; the bootstrap-t interval; hypothesis testing with the boot-
strap.

1. GIOI THIEU

Trong cac bai toan Théng ké truyén pham Ky thuat Tp.HCM. S6 liéu dugc thu
thdng, ta cAn c6 thong tin ban diu vé phan thap ngau nhién tir 888 sinh vién Truong Dai
phdi F ctia bién ngau nhién X dic trung cho hoc Su pHam K¥ thuat Tp.HCM dudi hinh
tinh cht cAn nghién ctru. Tuy nhién trong thyc ~ thire phicu khao sat hodc tra 161 bang hoi trén
t& khong phai ltc nao ching ta ciing c6 duge Link: https://goo. gl/F kFJPh trong khoang thoi
nhitng thong tin nay. Trong théng ké hién dai, ~&ian tr thang 5 deén thang 6 nam 2015.
bootstrap 1a phuong phéap giai quyét dugc caic 2. PHUONG PHAP BOOTSTRAP
bét dinh ctia bai toan thong ké khi ¢ mau nho
ma khong can gia thuyét vé phan phéi xac suit
ctia tham sb thong ké can nghién ctru. Vi vy,
phuong phap bootstrap phu hop cho viéc phan
tich s6 liéu trong nhiéu nganh khoa hoc trong
d6 co khoa hoc giao duc.

2.1 Noi dung phuwong phap

Phuong phap bootstrap la phuong phap
coi mau gbc ban dau dong va1 tro tong thé ma
tir ¢6 n6 duge rat ra. Tir mau ban dau 1y lai
c4c mau ngau nhién ciing ¢& véi mau gdc bang
phuong phap ldy mau c6 hoan lai. Mau lay lai
g01 la mau bootstrap. Thong ké cua tham sb
can quan tam tng v6i mbi mau bootstrap dugc
goi 12 thong ké bootstrap. Phan phdi cua thong
ké bootstrap duoc goi la phan phdi bootstrap.

Bai b4o nay trinh bay cac két qua thu duoc
tor qua trinh sir dung phuong phap bootstrap
phan tich cac yéu t6 anh huong dén két qua
hoc tap cua sinh vién Truong Pai hoc Su
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2.2 Khoing wéc lwgng Bootstrap-t
Muc dich cua théng ké hoc la dua ra
thong tin vé cac tham sb cua tong thé nghién
ctru. Trong thuc té ta khong biét chinh xac
cac tham sd nay ma chi udc tinh dua vao mot
hay nhiéu mau it ra tir tong thé. Chon m mau
thuc nghiém (X, X ,...X ) co m gid tri 8
=X, XX, (k=1, 2, 3 -, m). DY 1&ch
tiéu chuan cia m gia trié goi la sai s tiéu
chuén cua 8, ky hiéu

m
L
m-—1 k
k=1

Khi khong thé lay nhiéu mau tir tong thé
dé xac dinh sai sb tiéu chuan cua , ta dl‘mg
phu:ong phép bootstrap uoc luong sai sO tiéu
chuén cta tir mot mau gde ban dau. Cac budc
thuc hién nhu sau:

se(8) = _ %i ék>2

k=1

Bugre 1: Lay theo phuong phap c6 hoan
lai tir mau gdc ban dau duoc b mau bootstrap
doc lap cung & v6i mau goc la
X, = (X, Xy, X ) L k=1,2, ..., b,

Buéc 2: Véi mdi mau bootstrap ¢ dugc
o budce 1, ta tinh gid tri thong ké
éf{ = T(Xli) = T(Xl*ql!quw ""Xfm)' kzl’z"“’ b.

Buée 3: Tinh d¢ léch tidu chuan sei(6)
cua b gia tri tinh dugc & budc 2. BJ Iéch tiéu
chuén 5€5(8°) 13 w6 luong bootstrap cua sai s6
tidu chuan 5¢(8) .

V6i mdi mau bootstrap X1 X2+ % ta
tinh dugc mot gid tri

. 0, —06

Zk -

Sebk( )

Trong d6 Seb, (A 13 sai s6 tiéu chuin

cho gia tri trung binh cia mau bootstrap thur
k; k=1,2,...,b.

Ky hiéu gia tri phan vi mtrc cua cac gia
tri bootstrap 7y la t(«) thoa man.
#{Zi=t(} _

b

# A la sO phan tur cua tap hop.

;vik=1,2,...,b.

Khi do ta c6 khoang udc lugng boot-
strap-t voi do tin cdy 1-2a cta tham s q ¢6

dang:
(é —t(1 = a)se;, (6°); 6 — t(w)se;, (é*)). [2].

C6 nhiéu phan mém c6 thé hd trg cho
vi€c tinh toan khi st dung phuong phép phan
tich Bootstrap nhu Matlab, R, Excel. [3], [4],
[5].

Trong bai béo nay tac gia sir dung phan
mém Matlab dé phan tich s liéu. Sau day la
thuat toan tim khoang udc lugng bootstrap-t
v6i 6 tin cay 95% cho tham sb ty 16 p.

>> n = length(data); % c& mau gdc.

>>b = 1000; % s6 1an 1ay mau bootstrap.

>> f = mean(data) % ty 1é mau goc
>> [bootreps, bootsam]
bootstrp(b,’mean’, data);

>> sebk=zeros(size(bootreps));

>>fori=1:b

xstark= data (bootsam(:,1));

sebk(i) = std(bootstrp(1000, ‘mean’,

xstark));

zvals(1) = (bootreps(i) - f)/sebk(i); end

>> szval = sort(zvals);

>> gamma=0.95; % dJ tin cdy

>> k=b*(1-gamma)/2;

>> tlo=szval(round(k));

>> thi=szval(round(b-k));

>> seb=std(bootreps);

>> blo = f - thi*seb % can dudi cua

khoang udc lugng

>> bhi=f - tlo*seb % can trén cua

khoang ude lugng.

2.3 Kiém dinh Bootstrap

Mot kiém dinh thdng ké dua trén kiém
dinh T dé do su khéc biét giita sb liéu va gia
thuyét H,. Gia su gia thuyét H la ding. Ky
hiu gia tri quan sat dugc cua kiém dinh T 1a t.
Ta c6 P gid tri dugc xéc dinh theo cong thure:

p=P(T>=t/H,) (1)

Tuong tng v6i mace y nghia cho trudce
ta c6 gid tri t 14 gia tri xac dinh boi phuong
trinh P(T>=t |H )=a. Khi do ta s& bac bo gia
thuyét H, v61 mic y nghia néu t>= t.

Gia st gia thuyét H, 1a dung ta xap xi
phan phéi F boi Fo, ta tinh du’oc

p=P(T=t|F) )
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Néu ta khong tinh dugc chinh xéac (2)
thi str dung phuong phap bootstrap ta xac dinh
dugc gia trip, xap xi cho p gia tri.

Lay theo phuong phap c6 hoan lai tur
mau géc ban dau dugc b miu bootstrap doc
1ap cung ¢& v6i mau goc , k=1, 2, ..., b. Véi
mdi mau bootstrap ta tinh dugc mdt gia tri
quan sat dugc cua kiém dinh T 1a . Khi d6 ta
c6 p gia tri duoc xap xi boi:

>
Phoot = —iitet ©
[1]

Sau qéy la thuat toan }:im giatrip, . cho
bai toan kieém E‘Iinh gié thuyét so sanh hai trung
binh cuta hai tong thé, H: .

>> xbarl=mean(datal);

>> xbar2=mean(data2);

>> nl=length(datal);% c& mau 1

>> n2=length(data2);% c& mau 2

>>zbar=(1/(n1+n2))*(sum(datal)+

sum(data2));

>> nsaml=datal-xbarl+zbar; 3.

>> nsam2=data2-xbar2+zbar;
>>b=1000; % s6 lwong mau bootstrap

>> inds1= unidrnd(nl,n1,b);

95

>> xboot] = nsam1(indsl);

>> inds2= unidrnd(n2,n2,b);

>> xboot2 = nsam2(inds2);

>> Tstar=zeros(b, 1);

>> fori=1:b
xstarl=mean(xboot1(:,1));
xstar2=mean(xboot2(:,1));
sigmastar1=std(xboot1(:,i));
sigmastar2=std(xboot2(:,1));
Tstar(i)= abs( (xstarl - xstar2)/

sqrt(sigmastar1”2/nl+sigmastar2°2/

n2));

end
>>tval=abs((xbarl-xbar2)/
sqrt(std(datal)"2/nl+std(data2)"2/n2));
>>d=0;

>> for i=1:b

if Tstar(i)>= tval,d=d+1;end
end
>> Pval=(d+1)/(b+1) % P gia tri

KET QUA PHAN TiCH
Str dung cac thudt toan trén phan tich s6

liéu thu duoc, ta c6 két qua trinh bay trong céc
bang tir bang 1 dén bang 4 nhu sau.

Bing 1. Khodng wéc lwong bootstrap-t véi dé tin cdy 95% cho 1y 1é cdc yéu to anh hirdng
dén chat heong hoc tdp cia sinh vién.

X C& miu va ty1é miu Khoing uge lugng
Tinh chat A be yie bootstrap-t cho ty 1¢
g xuit hién tinh chit A.
Sinh vién chon nganh hoc do dinh hudéng nghe nghi¢p, _ 671 .
lSlgilh vién cho rang chuong trinh hoc dap tmg yéu cau xa n=697:f= % (0.7966; 0.8598)
- EN ~ B A X I ; 192
Sinh vién cho rang chuong trinh hoc hap dan, Iy tht _f= " (0.5606; 0.6698)
. <A ~ _t 7 . A \ ' A \ 64’5
Sinh vién s€ gidi thi¢u truong cho ngudi than, ban be =888 f= o (0.6943; 0.7538)
inh vié ang si s6 16p d6 233
Sinh vién cho rang siso 16p dong n =888 f= i (0.2336; 0.2922)
Sinh vién cho rang tai liéu hoc tép trén thu vién day du, _ 632 .
phong phu n=888;f= T (0.6794; 0.7410)
Sinh vién cho rang dicéu kién hoc tép tai cac phong thi _ 779 .
Sinh vién cho rang dung cy, san tap thé duc thé thao tot n=887:f= ;?53 (0.8250: 0.8760)
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. ‘A Py A X 1 ~ f T v 4 B 649
Sinh vién cam thay d¢ dang, thuan loi khi sap xép lich hoc n =887 f= o (0.7021: 0.7593)
Sinh vién danh gia gido vién day tot, dé hiéu, quan tAm _ 791 _
dén sy tién b ciia sinh vién n=_867f=2~ (0.8925;0.9300)
——— - ~ ——— 9
Sinh vién thuong xuyén hoc tai cac diém tu hoc n= 888 f= 8_887 (0.0913: 0.1323)
Sinh vién thuong xuyén lén thw vién tim tai liéu tham _ L _
khao n=886;f = 86 (0.0464; 0.0789)
—————— ——— 804
Sinh vién di hoc day du, it khi vang n= 861 f= s (0.9413: 0.9704)
———— ———— % 513
Sinh vién di hoc vi gido vién diém danh n= 888 f= s (0.2112: 0.2706)
Sinh vién thuong xuyén tham gia hoat dong ngoai khoa, _ 118 _
cau lac bg, thién nguyén, tinh nguyén,. .. n = 888;f= 387 (0.1118; 0.1546)
Sinh vién thuong xuyén tham dy cac hdi thao vé hoc tép, B 101 .
nghién ctru khoa hoc, nghé nghiép,... n=887f= 387 (0.0950; 0.1359)
e —— 137
Sinh vién & cung gia dinh = 888;f=@ (0.1236: 0.1721)
. A 3 Py <1 1
Sinh vién thuong xuyén di lam n= 888 f= % (0.0958: 0.1422)
— — — - 810
Sinh vién c¢6 may tinh, dién thoai thong minh n=888;f= - (0.8877: 0.9348)
. A \ A A Y\ N A 2 432
Sinh vién thuong xuyén 1én mang tim tai liéu tham khao n= 888 f= o (0.4508: 0.5238)
P A T = T T B n 640
Sinh vién khi ranh roi choi game, nhan tin, 1én face n =888 f= o (0.6985; 0.7434)
T S S S A SRy DRI 310
Sinh vién cdm thay kho khan vi thiéu thoi gian hoc n=888:f= " (03276: 0.3723)
Sinh vién cam thay kho khan vi hoc khong hiéu 533
= = 0.5774; 0.6224
n = 888; f 887 ( )
Sinh vién cam thay khong thich hoc 166
n=888;f= 368 (0.1652; 0.2097)

Phan 16n sinh vién cam thdy hai long
v6i diéu kién hoc tap tai nha truong thé hién
boi ty 1€ sinh vién cho réng tai li€u thu vién
phong phu, day di; ty 1¢ sinh vién cam thay dé
dang, thuén loi khi sép xép lich hoc kha cao
khoang 70%. Ty 1& sinh vién cho rang diéu
kién hoc tap tai cac phong thi nghi¢ém, thuc
hanh tdt; gido vién day tdt, day hay dé hiéu,
quan tam dén sy tién bo cua sinh vién 1a cao,
trén 80% vai do tin cay 95%.

S liéu cho thiy, ty 1¢ sinh vién thuong
xuyén 1én thu vién tim tai liéu tham khao thip
chi tir 4.64% dén 7.89%. Mit khac, ty 18 sinh

vién thuong xuyén 1én mang tim tai li¢u tham
khao lai tir 45.69% t6i 50.31%. Qua dé thé
hién xu thé méi trong vi¢c tim tai liéu tham
khao cuta sinh vién. Khoang tin cdy 95% cho
ty 1€ sinh vién c6 may tinh va dién thoai thong
minh 13 (88.77%; 93.48%). Pay la diéu kién
thuén lgi cho sinh vién tiép can voi ngudn tai
liéu s6 v cung phong phu trén mang. Tuy
nhién, may tinh va dién thoai thong minh ciing
la cOng cu gidi tri cua sinh vién voi ty 1€ sinh
vién khi ranh rdi choi game, nhén tin, 1én face
thudc khoang (69.85%; 74.34%).
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Bing 2. Kiém dinh gid thuyét H: p,=p, Vi mike Y nghia 5%, kiém dinh yeu 16 tac dong dén
khé khan trong hoc tdp cia sinh vién: thiéu thoi gian hoc, hoc khéng hiéu, khéng thich hoc.

C& miu va ty 1¢ hai miu

Két luan

P1 P2 gbe Proot

Ty 1& sinh vién nit | Ty 1€ sinh vién nam 29

cam thdy khong | cam thidy khong n, =178; f, = 178’ P=p

thich hoc thich hoc n, = 710; f, = E 0.3356 i

’ 710

Ty 1& sinh vién nit | Ty 1€ sinh vién nam 106

cam thiy khé khin | cam thiy kho khan | D1 =178 fi =175 0.8861 _

vi hoc khong hidu | vi hoc khong hiéu 427 ' PP
n, = 710 fz 710

Ty 1& sinh vién nit | Ty 1€ sinh vién nam 74

cim thay kho khan | cam thiy kho khan | M1 = 178 fi = g7e wosro | PP

vi thiéu thoi gian | vi thieu thoi gian 236 '

hoc hoc n, = 710;f, = 10

Ty 1€ sinh vién ndm | Ty 1& sinh vién ndm 102

1, 2 cam thiy |3 tr& 1én cam thiy ny =548; f; = 192° 0.9361 _

khong thich hoc khong thich hoc ' PP
n, = 340 fz 340

Ty 1€ sinh vién ndm | Ty 1€ sinh vién ndm 350

1,2 cam thdy kho | 3 tr6 lén cam thdy | D1 =248 fi=—75s

khin vi hoc khong | kho khan vi hoc 183 0.0070 P1=p2

hiéu khéng hidu np = 340; f; =775

Ty 1€ sinh vién nam | Ty 1€ sinh vién ndm

1, 2 cam th;?iy khé | 3 tré lén cam thé}y n, = 548; f, = ﬁ;

khin vi thibu thoi | kho khan vi thiéu 548 0.7123 -

gian hoc thoi gian hoc n, = 340;f, = ;ig

Ty 1¢ sinh vién | Ty 1€ sinh vién

khong thich hoc | khong thich  hoc 59

trong sO cac sinh | trong sO cac sinh n, = 216;f; = 16’

vién bit budc phai | vién hoc nganh hoc 107 9.99x107* pi=p2

theo hoc nganh [ do dam mé, dinh n, = 671;f, = 71

minh dang hoc. hudéng nghé nghiép.

Nhu vy, sinh vién nlt cam thay thiéu
thoi gian hoc hon sinh vién nam; sinh vién
nam 1, 2 cam thay kho khan vi hoc khong hieu

nhiéu hon so véi sinh vién nam 3 trg 1én. Ly
do chon nganh hoc 1a yéu t6 dnh hudng dén
himg tht hoc tap cua sinh vién.

Bing 3. Kiém dinh gia thuyet H: véi mike ¥ nghia 5%, kiém dinh cdc yéu t6 anh huong dén
diém hoc tdp trung binh cia sinh vién.

Co mau va trung blnh sai

Két luan

se(x,) = 0.8329

Ha M2 s6 chuin hai miu goc Pooot

. . n; = 178; X, = 7.0370;
Piém trung binh | Diém trung binh cua se(x;) = 0.7498; _
cua sinh vién nir sinh vién nam n, = 7110; X, = 6.5106; 9.99x107* My > Hy

se(x,) = 0.8325
Piém trung binh | Piém trung binh cia _
cua sinh vién khoa | sinh vién khong ny = 205; X, = 6.6217;
chét lwgng cao thugc khoa chat se(x1) = 0.8779 0.9301 Ho=H,
luong cao n, = 683; X, = 6.6145;
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biém trung binh | Diém trung binh ciia | n; = 105; X; = 6.5823;

cua sinh vién di lam | sinh vién khong di se(x4) = 0.7887; 0.6424 _

thuong xuyén lam thuong xuyén n, = 783; X, = 6.6207; ' M =Ky
se(x,) = 0.8504

biém trung binh | Diém trung binh ciia | n; = 525; X; = 6.7846;

cia sinh vién c¢o | sinh vién khong cé se(x;) = 0.8313; _

phuong phap hoc | phuong phap hoc | n, =363; X, = 6.3726; 9.99x107* | Ky > 1,

chu yéu la ty hoc chu yéu Ia tu hoc se(x,) = 0.8001

Qiém . trungw binl} Diém t.rAung b{nh 01’1;’1 n, = 637; %, = 6.6708;

cua sinh vién c6 | sinh vién khong co = )

phuong phap hoc | phuong phap hoc se(x1) _ 0.8183; 0.0070 B, > u,

chi yéu 1a tham |chu yéu 1a tham | ™27 251;%; = 64773;

khio tai ligu khio tai ligu se(xz) = 0.8893

biém trung binh | Diém trung binh cia

cua sinh V’ién co | sinh vién kl}(”)ng co n, = 616; %, = 6.6720;

phlﬂmng; phé‘ip hoc phlﬂmngk phé‘ip hoc se(x,) = 0.8481

chu yéu la nghe chu yéu la nghe n, = 272; X, = 6.4896; 0.0030 B >u,

glang glang se(x,) = 0.8187

Ta thiy diém trung binh cta sinh vién
nit cao hon sinh vién nam. Cac sinh vién c6
phuong phéap hoc tap chil yéu 1a ty hoc, tham
khao tai liéu va nghe giang c6 diém trung

binh hoc tap cao hon cac sinh vién khéc. Sinh
vién thudc khoa chét luong cao hay khong thi
khong anh huéng dén diém trung binh hoc tap
ctia ho. Yéu t6 di lam thuong xuyén khong tac
dong dén két qua hoc tap cta sinh vién.

Bing 4. Kiém dinh gia thuyét H: P, =D, vOi mirc ¥ nghia 5%, kiém dinh cdc yéu t6 anh hieong

den viéc hoc lai nhiéu cua sinh vién.

C& miu va ty 18 hai Két
P1 P2 mau goc Phoot luin
Ty 1¢ sinh vién ntr | Ty 1¢ sinh vién nam — 178 f — .
hoc lai nhidu hoc lai nhiéu MTEERTI8 g goxt0- <
2 99x P1=p2
Ty 1&é sinh vién di [ Ty 1é sinh vién — 105 f. = 16
lam thudng xuyén | khéng di lam thuong | ™1 = *°° 11 = 7oe7 02488 _
hoc lai nhiéu xuyén hoc lai nhiéu 84 ' PP
Ty 1€ sinh vién chat | Ty 1€ sinh vién — 205 f, = 19
lugng cao hoc lai | khong thudc khoa N1 = * 17 205”7 -
T , 0.2817 P1=p2
nhiéu chat luong cao hoc — 683 f, — 81 '
lai nhidu M2 =089 2 = 683
Ty 1€ sinh vién lac | Ty 1€ sinh vién lic — 206 f. — 35
ranh di choi v6i ban | ranh khong di choi Ny = * 17206’
1 ey X s 0.0060 p1>p:2
hoc lai nhiéu vGi ban hoc lai nhiéu 65

C6 thé thay rang ty 1é sinh vién nit phai
hoc lai nhiéu it hon sinh vién nam. Cac yéu t6
vé viéc sinh vién di lam thudng xuyén, sinh
vién thudc khoa chit luong cao khong tac
dong dén viéc hoc lai nhiéu cua sinh vién. Ty

1¢ sinh vién thoi gian ranh di choi véi ban thi
hoc lai nhiéu cao hon cac sinh vién khac.
4. KET LUAN

Tac gia da thuc hién dugc cong viéce
thu thap so liéu mau va su dung phuong phap
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bootstrap viét thuat toan phan tich sb liéu thu
dugc. Cac két luan thu duge tir qué trinh phan
tich 1a nhitng thong tin tham khao hiru ich
gilip cac thay cd giao ciing nhu cac phong
ban trong Truong Pai hoc Su pham Ky thuat

Tp.HCM c¢6 duge nhitng nhan dinh vé cac yéu
td anh huong dén két qua hoc tip cua sinh
vién. Tir d6 c6 thé dua ra nhiing giai phap
nhiam nang cao hon nita chat luong hoc tip
cua sinh vién trong truong.
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