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1.1.2.Trung vi

Trung vi la so n3m giii'a (neu soluqng cac chii' so trong day la le) hay
trung binh cua c~p so n3m gifra (neu soluqng cac chfr so trong day Iii

1.1.1.Trung binh

Trung blnh cua day so xi(i = 1, 2, ..., n) cua mau co kich thu6c

(sample size) n duoc tinh bAng cong thirc sau:

1.1. Do luong m(re eli} t~p trung

Ba dai lu·qng thuong Sll' dung trong do luong muc dQ t~p trung cua
cac bien 111(1) trung blnh, (2) trung vi, va (3) mode.

1. Tom tAt thong ke cho m~u

Tom tiit tI,(j;,g ki! (statistical summarization) thong qua cac do luong
mlrc dQ t~p trung (measure of centrality) nhir trung binh (mean),
trung vi (median), mode, va mire di} phan tan (measure of
dispersion) nhtr phuong sai (variance), do l~ch chum (standard
deviation), khoang bien thien (range) cua cac dir li~u. Chu Y III cac
cOng thrrc sau day str dung cho m5u (t6m tilt Iii t6m tit cac thong tin
ella m5u).

Chuong njy c6 m~ICarch on lai nhfrng kien tlurc ve thong ke
can ban can thiet rrong danh gia thang do va kiern dinh cac ly thuyet
khoa hoc. De d~ theo doi, trong dam dong, cac bien duoc ky hi~u
bAng chii' in hoa (vd, X, Y, vv) va h.rc:mgirng cua chUng trong m~u,
duoc ky hi~u bAng chii' tbuong (vd, x, y, vv).

Phuong phap nghlen ciru khoa hoc trong kinh doanh318



1.2.2.Khoang bie'n thH!n

Khoang bien thien la khoiing each giiia gia tri l<.'m nhat va gia trj nh6
nhat cua mot t~p so do.

. I II _ "

-::)s= -I(xi-x)-
II-I ,.1

1.2.1.Phu'O'ngsai va dQJ~dl chuan

Phuong sai do luong mLI'Cdo phan tiln cua mot ~~lPso do xung
quanh trung blnh cua no. Can so b~c hai ella phuong sai d uoc goi lil
ric) I~c"c/m'n S, Phuong sai Sl va dQ I~chchuan S cua mall duoc tlnh
theo dc cong tlurc sau:

1.2. Do luang mti'cdo phan tan

Hai d~i luong thtrOng su dung de do luang rmrc do philn tan trong
nghien cuu kie'm dinh Iy thuyet khoa hoc la (1) phuong sai va (2)
khoang bien Ihien.

l.l.3.Mode

Mod« Iii giii tr] co tan so xuilt hi~n 16n nhat ala mot t~p hop cae sodo.

eh3n) cua mot day so do duoc xep theo thir tv nr nho den lon ho~c
nguc;Tcl<)i.
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L,P(X)=l

Trong d6, N Iii kich thuoc dam dong vii P(X) Iii ham phan b5
(probability function) cua X:

E(X) = !Ix

__ 1 "N X
- N L./., /

= L,rXP(X)

Nell x III bien gian doan (discrete variable; chu y Iii trong tlurc
ti@nnghien cuu, cac bien nghien cuu thU'Ong 113bien gian doan), ky
V~l11g E(X) ella 116du'qc tfnh nhusau:

r:Xf(X)dX = 1

Trong do, f(X) la ham phan b5 (probability density function)
cua X:

2. Ky vong
2.1. Trung blnh dam dong

Ky vQng (Expectation) cia bien X, ky hi~u Iii E(X), Iii trung blnh cia
dam dong, thuUng duoc ky hi~u IiiJ.ix· Neu X Iii bien lien tuc
(continuous variable), ky vQng E(X)cua no diroc tinh nlur sau:

E(X) = Jlr = Ix Xf(X)dX

l'hU'Clngphap nghien Cll'U khoa hoc trong kinh doanh320



3. Bien chuin Irung blnh va chuan h6a

3.1. Bien chuan trong binh

Bien c1lUalt lrung blnh (mean-deviated variable) la bien co trung
binh b~ng 0 nhung phuong sai khac vo; 1.De chuyen mQt bien ng~u
nhien thanh bien chuan trung binh, chUng ta lay bien do trtf cho

li(e) = c
E(X+c)=E(X)+c

E(cX) = cE(X)
£[(X + Y)'I = E(X~ + y2 + 2XY)

= E(X') +E(Y')+ 2£(XY)

GQic III ml;lth~ng so chung ta co:

£(X +Y+Z) = £(X)+ E(Y) + E(Z)

2.3. MQI so qui I~c ve tinh toan ky vong

Var(X) = (J'~

=_!_ ,," x - )'N LJ,., ( i J.lx

= £l(X - J.lxfl

=CCX') - JI~

2.2. Phuong sai dam dong

Phuong sai ella dam dong eo klch thuoc N, thuong ky hieu la (J'x' va
dlrqe tinh nhir sau:
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3.2, lJien chuan h6a

Bien chua'n h6a (standardized variable) la bien co trung binh b5ng 0
va phuong sai b~ng 1. Nell muon chuyen m{it bien Y thanh bien
chufin hoa Z, chung ta lay bien do tTlr cho tTung brnh va chia cho d(>
I~ch chlliln (standard deviation) ella no. Chung ta se co bien ehua'n
hoa c6 trung binh b~ng khong va phuong sai bAng 1:

Cov(X, y)., f[(X - f.lx)(Y - ,Lly») = £(XY)

Cor(X,Y) = Cov(X,Y) _ E(XY)
(J'.• a, (J'x(J' y

Tll' d6 chung ta co:

Var(X) = £[(X - P.I')']
= E(X') '" J

Nhir v~y bien chuii'n trung binh X c6 trung blnh E(X) = O. Tuy
nhien din chu y la phuong sai Var(X) eua n6 van khac 1:

x = y - u,
::;. E(X) =E(Y - II,)

=E(y}-E(Pr)

=Pr -}I, = 0

trung blnh cua n6. Gia SLY chung ta chuyen bien Y thanh bien chua'n
trung blnh X nhu sau:

Phtrong phrip nghien ciru khoa hoc trong kinh doanh322



4.1. Trung binh m5u x va trung binh dam dong p,

GQi x 111trung binh cua mi;>tmilu c6 kich thiroc n, diroc chon ngiiu
nhien ru mi;>tdam dong c6 trung binh 111P.r va phuong sai I11CT~.

4. Quan h~ giii'a tham 55m~u va dam dong

Trong nghicn cuu khoa h9C,nhu' ali trlnh bay trong phan chon milu
(Chuong 6), chung ta khong the' thu th~p dCt·lieu ella dam dong do
ton kern thOi gian va chi phi. Vi v~y, chung ta phai thu th~p drr li~u
cua m5u va dung drr li~u cua m~ll de' uoc IUQ'Ilghoac kiem dinh cac
tham so dln thiC't trong dam dong. Chung ta lam OLfqC dieu nay vi co
moi quan h~ gifra tham so m~u va tharn so dam dong. Chung ta gioi
thi~u mi)t so m8'i quan he co ban gilta tham so milu va tharn so dam
dong.

COI'(X, I')= E[(X -11,,)(Y - ,lit)] = e(XY)

Co/'(X, I') = Cov(X. Y) = E(XY) = Cov(XY)
a i a,

Tu do, chlmg ta c6:

E( Y -II )1) CT'=Var(Z) = 1 t = ~= 1
CT, CT,

z = Y -Py
CT)

=:> E(2) = E( Y- JI) ) = _I [E(Y) - Pr 1= 0
CT, CT)

1 Y-p,=Va/'(Z) = E(Z - Pz)'] = £(l ) = E[( ) t]
CT)
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4.2. Plurong sai m~u S; va phU'O'I1gsai dam dong O"~

GOi S; va Var(S:) theo thu tv la phuong sai cua m~u va phirong sai
ella phuong sai m511 ella mot m511 ng~u nhien kich thuoc la n, duoc
chon Iir dam dong co plurong sai la O"~, chung ta c6:

x - 11.1,= ,r,;.- S,/~

Neu kfch H1U-aCm§ll n nho (n < 30) nhung dam dong co phan
bo d1uan N(Jl,v, 0";.) thl bien ng~u nhien t sau day co phan bo Cosset
(Student's t) v6i b~c tv do (degree or freedom) Iiin -Ii trong do Sx III
dQl~d1chll~"n ella m~ll:

2 = x - Ii" = X - '!t,- NCO,I)
0", O"xI /I

Neu dam dong c6 phan bo chuan N(Jlx'O"~) hay neu klch
thuoc m~u n nrong doi IOn (n <! 30), thea ket qua ella dinh Iy gi6i han
trung tam (central limit theorem), bien ng~u nhien z sau day cO
philn bo chuffn don vj (phan bo c6 trung blnh b~ng 0 va phuong sai
b5ng 1):

Trung blnh E(x) va sai I~chchuan (standard error) O"rcua phan bo
m~u (sampling distribution) duoc tinh nhir sau (vd, Newbold 1991):

Phuong phap nghien ciru khoa hoc trong kinh doanh324



5.1. u'6c lU'Q'ngkheng ch~ch va hlcli qua cua ehlang

Cho mot uoe luong (J, voc luong nay duoc goi la u'ae hrong khong
chech (unbiased estimators) cua f) nell chung ta co ky vQng euaO
chinh 1110: r:(0) = o. Cia SLI' CO hai ltae 11.1'(,7ngella () la 0, va 0,. Neu
phoong SOlicua 0, nh6 hon phuong sai cia B, thl uoc Iuong 0, c6
hiell qua hon troe lu'gng iJ, .

Uae ILfQ'ngnao co phuong sai nh6 nhat trong cac uoc IUQ'ngella
0, thi voc lugng d6 duoc goi la uae IUQ'l1ghiell qua nha't (the most
efficient estimator; vd, Newbold 1991). Bang 9.1 eho ta cac uoc hrong
hieu qua nhat ella cac tharn so dam dong.

5. Uac hrQ'l1glhong ke

Nhu aa gi6i thi~u, trong nghien clru, de' tiet kiem thai gian va chi phi
chung ta khong thu th~p dft lieu cia toan bQ dam dong din nghien
elnl rna chi thu lh~p dil lieu ella m~u. Tu nhirng du lieu dii duoc thu
th~p nay, chung ta c6 thesuy ra cac tharn so cia dam dong. Nguyen
t~e cia \toe luong Iii thu th~p dli' lieu til' m~u va dung chung de' lI'(}C
lUQ'ngcac tham so ella dam dong. Chung ta thirc hien duoc dieu nay
vi e6 moi quan h~gilra cac tham so cia mau va tham so cia dam
dong.

Nell dam dong c6 phan bo chuM N(J.l.r,(J~) thl bien ngau
nhien sau day c6 phan bo Chi-binh phuang voi b~eh,rdo IIIn -1:

, (1I-I)S;
X.-, = I

O'r
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Nhu v~y,

Z = x - f.l. _ N(O,I)
u,

5.3. Vi du VI? troe IU'Q'ngqujing

5.3.1. u'ac IU'Q'ngtrung binh dam dong f.l,

Trong truong hop m~u nho, (tam dong co phan bo chuan N(fJ,y.u;),

biet duoc phuong sai C1~ ella dam dong: bien ng~u nhien Z sau day
c6 phan bOchua'n dan vi N(O,l):

Trong do, (1-0.) dLfQ'C goi La mire tin c~y (confidence level/
probability content), (a, b) du'Q'cgoi Iii khoang tin e~y (confidence
interval) cua e, va CJ. lamire y nghia (significance level).

Pea < a < b) = I-a

5.2. liae hrqng quang
Nguyen tlleella uce luong quang 13dua vao dfr li~u thu th~p tir m~u
dc' lice IUQ11geho cac tharn so dam dong. Ket qua cua uae IUQ11g Iii
m9t quang (a, b) chua tham so dam dong voi xac suat (l--a.), nghia la:

Trung binh dam dong J.Ix N(J.I .•• u.~)

N(J.I ... u! )Phl1Ul1gsa; darn dong U.~Phmmg 5<11 rnlu S;
Trung binh rnSu X

Ly ghli eho trITe
ltrQ11ghj~u qua "h;\'I

Tharn 50 dam dong 116'e
luvng

Bang 9.1.Cac LI'aelueng tham 56 dam dong

Plurong phap nghien cU'Ukhoa hoe trong kinh doanh326



1. Khi kicl! 1"1I'(7Cmfiu /I vtll11trc y I1ghTII a Iii han.g 56; nell dQ I~ch
chufin cua dam dong a x cang lon thl khoang till c~y tho
uoc luong trung binh dam dong cang Ion. Di'eu nay co nghia
IIIkhi mire dO philn tan cua bien ng~u nhien X xLlng quanh
trung blnh dam dong ,ux dmg cao thi ket qua cua vcrc
IVQ'ngnay cimg kern tin c~y.

2. Khi d9 IQehChldill clin (1611/dang a.r va IIIlfC y nghin a /(r hall8
sO; neu kich thuoc m~ll n cang 16n thl khoang tin c~y cho
u6c luong trung binh dam dong cang nho, Oi'eu nay co
nghia la khi chung ta co nhi'eu thong tin hem ve dam dong
till vi~c uoc lucng nay cang chinh xac han.

3. Khi ct9 Ifell cillilii, cun dam dong ax va kich I/ntOe 1I/6u n lit flfillg
s6; neu mire tin c~y 1-(( cang 16n (rnuc y nghia a cang nho)
thi khoang tin c~y cho lroc luc,mg trung binh dam dong cang
16n. Dieu nay co nghia la khi chung ta muon tang mire do

X-~<Px <.,,+Z"£ .•
.J /I II

Do 1.16chung ta co khoang tin c~y cho uoc luong trung binh
dam dong }J \ voi muc tin qiy 1 -a la:

Trong do, sai I~ch chujin a, = ax ,j;; (chUng ta biet duoc
phuong sa ia~),cho nen:

x - J.I
P(-z." < z = ' < z.,,) = I-a

a,
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Trong rruong hQP m5u Jan: Cht'mg ta aii biet, nr ket qua ella
dinh 1'1gi6i han trung tam, trong rnrong hop kich th110C m~lI Urn,

Do do. khoang tin c~y cho Lroc luong trung binh dam dong ~l,
voi rnuc tin c~y l--a, trong truong hop m~u nh6, dam dong c6 phan
bc5chufin N(p\ ,(T~), nhung khong biet diroc phuong sai (T~ Iii:

Tlr d6,

x-p
P(-I.-,,"'I <I ••, = SKI/;; <1._l.uI2)= I-a

Nhu v~y,

r-pI - ~ I

--'-SIr
1 vII

Trang tru'ang hop rnau nho, (tam dong c6 phan bo chuil'n,
khong biel phuong sai: Nhir chung ta <iii biet khi kich thuoc m~unh6
nhung dam dong c6 phfin bc5chuan N(P.f,(T.~) thl bien ng~u nhien t

sau day co philn bO t verib~ctl!do Iiin-1:

tin c~y d10 uoc luong thl phai chap nhan viec giam 'I nghia
cua n6.

Phuong phap nghit~" cU'ukhoa hoc trong kinh doanh328



1. Thiel I~p giit lhuyet can kie'm dinh

2. Chon muc y nghia ex

3. Chon phep kiern djnh thich hop va tinh giit tr] Ihong ke
kic'm dinh cua no

4. Xac dinh Si3 Irj 16ihan cua phep kiem dinh

6.1. Cac bu'oc kiern dinh sia Ihuye'l nghien cuu

Qui trinh kiem djnh cac gi3 thuyel nghien CtTl1 eo the duoc chia thanh
nam buoc nhu sau:

6. Klem dinh thong ki!

Nguyen I~c cua kiem dinh thong ke trong nghien cuu 111duo ra
cac gii;\ lhuyel v~ moi quan h~ siu'a cac khai niem trong th] lrucmg
(dam dong), lhu lh~p thong tin til' m~lIde kiem dinh cac gia thuyet
d5 doa ra.

Chung ta dung dO I~ch chuii'n S, ella m~u de lYoeluc;mg cho do

I~ch chua'n dam dongO'\ . Trong truong hop nay khoang tin c~y eho
uoc hrong trung binh dam dong Jir voi mire tin e~y 1-0. Iii:

cho du dam dong co phan be chuan hay khong thi bien ng~u nhien z
duoi day c6 phfin bo chufin dan vi (0, 1).
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Bu'oc 2, Chon mu'c y nghla (l

Nhrr chung Ladii bie't, mire oj nghia (;(Ii! rmrc dQ chap nh~n sai ram
cua nha nghien cuu. Trong nghien cuu kiem djnh lojthuyet khoa hoc
trong nganh kinh doanh, rmrc y nghia thuong duoc chon Ii! 5%. Ba
rmrc u pho bien thuang duoc bao cao trong cac ket qua Iii 5% (0.05),
1% (0.01) va 0,1% (0.001). Vi v~y, khi kiem dinh gi<i thllyet nghien
eLN, cac bao cao thuong viet a dang: p < 0.05, p < 0.01, hay p < 0.001.
Vi du, chung ta thuong viet Iii: Ket qua kiem dinh cho thay gia
thuyet tt , nay dU'Q'Cchap nh~ ([}= 0,45; p <0.001).

Bmyc1.Thiel I~pgia lhuyel kiem dinh

Trong theng kll, chung ta co hai dang gi<i thuyet: gi<i thuyet khong
(null hypothesis), ky hi~u Iii flo' va gia thuyet thay the (alternative

hypothesis). Cia thuyet khong la vI phat bieu ella n6 thuang b3ng
khong (b3ng 0, khong khac bi~t, vv). Vi du, khong co mei quan h~
giCrachi phi quang cao va doanh thu (mei quan h~ gifra gifra chung
b~ng khong), ket qua kinh doanh gifra doanh nghiep trong va ngoai
quec doanh khang khac nhau, vv.

Trong nghien ceu (kie'm djnh Iy thuyet khoa hoc), gia thuyet
chung ta muon kie'm dinh Iii gia thuyet thay the chtf khong phai flo'
Cia thuyet thay the lit gia thllyet nghien cuu ky hieu lit.HR (research
hypothesis), va no duoc thiet I~pdua vao Iy thuyet. Vi v~y khi kiern
dinh Iy thuyet khoa hoc, chung ta luon mong muon gia thuyet nay
duoc chap nh~n, Lay vi du nha nghien CLI'U dua ra gia thuyet La "co
moi quan h~ giu-a chat luong nguoi tieu dung nh~n thirc duoc cua
rhuong hi~u vai xu huong neu dung thuong hi&u" (gia thllyet 11R)'
Cia thuyct He, ID khong co mei quan h~ nay,

5. So sanh giii rri kill'm dinh voi gia tri tm han de ra quyet dinh

1'l1U'ongphap nghien cU'U khoa hoc rrong kinh doanh330



C6 nhiing t~p chi quail tam vao sai ram loai I nhung rung cO tap chi quan
tam vao sai l'iim I~i II. Nhiing tap chi quan tam vao sai l'iim loai I thuOng doi hoi
muc chap nhon giD thuyet H. vai a nhi> (vd, 0.01), vi v3y gia thuyel Ilghien ruu
H. cUa chung ta chi duoc ung hQvo; P < 0,0), va dieu nay IlguO'c I~i vo; nhimg IQP
chI quan t5m sal Fam looi II (xem, vd, Kline 2004).

r
1,=...,====='-. J(I- r' )/(II - 2)

UU'oc3. Chon phep kil!'mdinh va tinh gia tri thong ke

BlI'6c tiep theo la chung ta phai chon I~raphep kiem dinh thlch hoop.
010n phep kie'm djnh phu thuoc ban ellat moi quan h~ trong gia
thuyet va ban ch5't phfin bo cua cac bien ngilu nhien. Sau do chung ta
se tinh gia tr] thong ke kiem djnh (test statistic) thee cong thtrc phu
hop, Vi du khi chung ta can kiem dinh gia thuyet lit c6 moi quan h~
giC'raX va Y, Nell phan bClclip (X, Y) la phan b6 chuan (joint normal
distribution), chung ta dung phep kiem dinh t va gia trj tr] thong ke
kiem djnh t voi n-2 b$c tl,l'do OlfQC tinh nhir sau (vd, Newbold 1991):

Chung ta dan chu y them mot so diem, Mot la, rmrc 5% la rnuc
thong thuong rrong nganh kinh doanh (va nhieu nganh khoa hoc xii
hQi khac). Tuy nhien d6 khong phai la mire b~itbuoc. Chung ta c6 the
chon muc 10%. Khi chon rrurcy ngh'ia a" rrurc10% nay, chong la da
tang rmrc chap nh~n giit thuyet nghien ciru HR' Neu lam elieu nay,
chung ta se lam tang xac suat m~c phai sai ram loai I {tang xac sual tir
chOi II" nhung n6 ){lidlmg, nhung lai giam dtroc sai ram loai 11;xem
phan ke hep). Chung ta ciing co the' chon rrurc y nghia a = 1% (0.01).
Neu chon IX (, rrurc nay, chung ta giam xac suat chap nh~ gia thuyet
nghien cuu H. (nghia la chung ta ghim sai lam loai ) nhimg l~i tang
sai ram loai IP).
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6.2, C iii tr] p

Cia tr] p (p-value) Iii muc y nghia quan sat (observed sLgnificance
level), nrong lmg voi gia tr] thong ke kiem dinh. Vi du khi dung ham
kiem dinh z, gia tr] p la di~n tich (xac suat) cia duong phfrn bo tif gia
tr] thong ke kiE!'mdinh z (cluing ta tinh) den vo cue, Hay n6i each
khac, gia tr] p la gia t'rj nho nhat ella rmrc y nghia (X rna chung ta ill
choi giil thuyel khong Ho' Neu a nho hemnira th] chung ta chap nh~n
II" vi luc nay 1. se nIlo z" (va p se Jan hon a). Cia tr] p ciing la gici trj
Ian nhat ella a cho phep chung ta dlap nhan Ho. Neu a Ian hon gi1i
tr] nay, chung ta tll' choi H.•.

Cia trj p dong vai tro qUail trong trong kie'm dinh thong ke VI
cae phan mem Xlr Iy Ih5ng kll deu dlo dl(mg ta gia tri nay. Hem nlra
n6 rat d~ dang nh~n biet va Slr dl,lllg. Khi ra quyet djnh tir dloi hay

B\1ac 5. So sanh gia tr] kiem dinh v6i gia tri tai han
Sau khi cia c6 gia tr] thong ke kiern dinh va gia tri t6i han cua no,
chung til se so sanh chung voi nhau. Tuy theo ket qua ella so sanh
nay chung ta se ra quyC't djnh Iii chap nh~nhay ill dlol gia thuye! cia
dua ra, Vi du trong kiern djnh moi nrong quan giCraX va Y tren day,
ne'u Chllllg ta tinh duoc gia tri thong ke kiem djnh t 2! 1.968, chllng ta
ket ILI~nla chap nh~n g;a thuyet Ilk (ill choi giil thuyet "0)' nghla III
co moi quan h~ giem x va y,

nU'IYe4, Xac dinh gia tri t&i han ella phep kilm dinh

Sau khi xac dinh duoc phep kie'm djnh thich hQP va tinh gia trj ella
no, chung ta se rra bang de tim gia trj tai han (critical value) tuang
lmg vci rnuc y nghla da chon, Thi du khi chung ta dung phep kiem
dinh Ivo; mllu co kich thuoc Iii n = 300 va rrurc y nghIa a = 5% thl gia
tr] loi 11(Introng truong hop kie'mdinh hai phia (/.q-_290.".05) Iii 1.968.
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(xac suat n: mac y nghi.l) (xac suat 1-1):dQ rnanh kie'",
djnh]

Sai I'1ionlo~i U

(xac suat ~ )

Quyct djnh dimg

Quyet dinh dimg

(xac sua! I - a)

Sai ram I~j IT:ichOi

SaiO,mg

Gi.l thuy;:'t 1-10QuY;:'1djnh

Bang 9.1. Sai lam trong kie'm djnh thong ke

6.3. Sai tam trong quye't dinh khi kil1m dinh thong ke

Trong kie'm djnh gia thuyet chung ta g~p hai tn/img hQP sai ram: sai
lam loai I (type I error) va sai lam lo~i II (type Jl error). Sai ram 10<),i[
xay fa khi cluing ta tU choi mot gili Ihuyet 1-10 nhung gicl thuye't nay
dung. Sai Jam lo<)inay xuat hi~n vo; xac suat IiiCI.. Sal ram 10~1ll xuat
hi~n khi chung ta chap nhan mQt gIn thuyet I~,nhung gia thuyet nay
sai. Xac sual xua! hi~n ella sal lam loai n la p (Bang 9.1).

Khi gicl Ihuyet II. dung va chung ta quyet djnh chap nh~n no
thi chung ta dii ra quyet dinh dung. Xac suat ra quyet djnh dung
trong kiern djnh thong ke Iii 1-u. Khi gia thuyet 1-1" sai va chung ra
quyet djnh [u' choi gia thuyet nay thl chung ta cung dii ra mQt quyet
djnh dung, vb! xac suat 181-~. Gift trj 1-r3 duoc got lit dt) 111""h kie'm
dinh (power of the test). De at sEILlvao vffn d'e nay, xern Cohen ('1977)
va Kraemer & Thiemann (1987).

chap nh~n mol gia thuyet, chung ta chi can xem xet gia trj p: neu p>
CI. chung ta Ill' choi II. (chap nh~n II,,) va neu p < Cl chung chap nh~n

1-1. (tu' choi !-I,,),

Chuong 9. n,ong ke trong kiem djnh Iy thu)'et khoa hOC



l DuOng phSn bO A dllQc got Iii dUOngphiin bO khong (null distribution) vi
n6 li'ng vOi gin thuyet khong flo. Trong truOng hop gia thuyet H. dung thi A chinh
Iii dllOng phSn bO Ihl,l'crua x . OJ nhil'n chung la kh5ng biet dltQc die" nay.6 day
chi gia sUode philn tkh,

6,4, Moi quail h~ giu'a IX va p
Cia sit chung ta muon kiern dinh trung binh cua mot bien x c6 phan
be chua'n: Ho: IJ = J.I" va H.: IJ > IJ. (kie'm dinh mot phial, Gia sit gia
Ihuyet nily dung, Nghla ill dU'Cmgphan bO A 111phan bO m~u x
(sampling distribution) cia bien x (A 111duong phan be thirc cua x),
Khi thvc hien phep kie'm djnh z thi xac suat chung ta til ehoi Ho Iii

a%, Nell gioi tr] thong ke kie'm djnh z roi vao vung til (zft'oo), chung
ta da tlr choi mot gia thuyet dung, Chung ta mllc phai sai ram loai I.

TU'O'Tlgtv nhv v~y, nhimg bay gib gici thuyet Ho sai (A2 khong
phai III duong phftn be thuc cia x). Gia Stf duong ph an bo thuc cia
x III B (Hinh 9,1),Gia Slr chung ta biet duoc phan bo th ....c cua x Iii B
chu' thuc s~rchung ta khong biet (nell biet duoc th] chung ta khang
can kiem dinh nCra), VI v~y, khi kiem dinh No chung ta dua vito

dLl'cmg phan bo A. VI v~y khi ghi tr] kiem dinh n~m trong khoang
(P\l'Z"J, chung ta chap nh~n gia thuyet flo'

Khi quyet dinh nhu v~y, chung ta da m~c phai sai ram loai II
(chap I1h~n mot gia thuyet sail, Xac suat chung ta guye! dinh sal
(chap nh~n 110) III f3,O,U Y III duong phan bi) thuc cua x la B chu'

khong phai 111A, Khi z n~m trong khoang (zo ,co), chung ta ILr chei
Ho (tll' chei mot gia thuyet sail, nghia la chung ta cia ra mot quyel
djnh dung, Xac suat ra quyet dinh dung nay la I-P, Nhir v~y, khi
chung ta giam a, lay vi du thay VIchon a = 5%, chung ta chon, lay vi
dl,l 1%, de' giam sai Jam loai 1, chung ta da lam tang P (lang sai Jam
loai II), va giarn do manh kiem djnh (Hinh 9.1; vd, McClave &
Benson 1990),
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_ x - Jix
~- at ,.[,;

6,5, Vi du kieOl djnh tnmg binh

Truong hop dam dong co phfin bo chufin, m5u nho, va biet phuong
sai:Trong mrong hop kich thtroc n m~u nh6 (n < 30), Mung dam
dong c6 phan bo chufin N(,u_ .. a.~)va neu biet ducc phuong
saiq.~cuadam dong thi dung phep kiem djnh 2 vi bienng~u nhien 2

sauday c6 phfin bo chua'n don vi N(O,1):

______+__--II-_Il_X_>_llo • __ 1_-,_1.:._
2,=0 2. _- (1xl.J"

VLlIlg chap nht-F~:J-I-----[-~~~1:~~~~:1~nHR

l-P

~------+---~~I------x

I(x)

I(Xl

Hlnh 9.1,Moi quan he giua 0. va ~

335Chuong 9. Thong ke trong kiem djnh Iy thuyel khoa hoc



}Trong Ihye lii!n, kicrn djnh I (t-tesr) dlrQC dimg thay cho phep kiem dinh z
vi chung ta thlrbng khong biel phtremg sai darn dong. Khi kich Ihtr6e m~u 16n, Ihi
hai phep kie'm drnh nay nhu nhau.

.r - ,LI,z-- S,I:r;;

Trong truong hop chung ta khong biet phuong sai dam dong
O",~, nhong neu kich thuoc m§u 16n (n ~ 30), cho du dam dong co
phdn bo dlU511 hay khong, mung ta dung phep kiem dinh z va thay
a, bfing S" vi bien ngSu nhien z sau day co phan bo dluan dan vi
N(O, 1):

x - ,LIo
1 -,,-I - Sir

r vfl

Cia II'! thong k{l kiem djnh cua phep kiem dinh t dLf(,7C tinh nhu

Trong truong hop kich thuoc n clla milu nh6 va clam clang c6
phlln bo chua'n N(p".a: ), nhlYllg neu chung ta kheng biet dU'O'c
phucmg sai cua dam dong a.~thi phai dung phep kiem dinh t c6 b~c
tv do df ~ n-1, vi bien ngilu nhien sau clay co phan bo t vai b!}c t~rdo
Iii n-1 (trong d6 S, 111dQ I~m chuan cua m5u):

x-p
1- t- S,/,,;'

x - P.,z-
- a., ,..[;;

Phep kie'mdjnh nay co gia tr] thong kekiern dinh la:
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Cac vi du ve tr6e luong va kie'm dinh thong ke trong chuong
nay co m\IC dieh giup chung ta n~m b~t nhfrng nguyen tlie co ban
trong U'oc Iu·qng va kie'm dinh thong ke. Tu do, chung ta se d~ dimg

Buck 4: Tra bimg cua ham z (trong EXCEL) chung ta co gia tr]
toi han Za cua phcp kiern djnh la 1.645.

81(0c5: Vi z > z., cho nen chung ta Ill' choi gia thuyet Ho va

chap nh~n gia Ihuyet H.: )1.\ ~ Po = 4 .

4.2-4 =8.66
.4/ ../300

:i'-p"
Z=

S, / r;;

Butrc l: H,,: P.~<Ill) 4va H;I: fl, ~fln=4

BlrO'c2: Chon rmrc y nghin (1, gia sir 5°Ic,

RII'o'c 3: VI kich thurrc milL!16n nen chung ta dung phep kic'm
djnh z, gia tr] thong ke kiem djnh la:

Vi du C\J the nhu sau: Cia su chung ta muon kiem dinh gia
thuyel nghien ciru cua chung ta (II.) la trung binh dam dong J.1, ~ 4
thong qua dli li~u ella mSu c6 kich thuoc n =300 voi trung blnh mSu
x = 4.2 va phuong sai mSu S. = .4. Qua trinh kiem dinh gia thuyet
nhusau:

Gia tr] lhong kc cua phep kie'm dinh nay la:
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E[(X - Px )(Y - Pr )]
= J£[(X - py )2(y - Pr )2]

r.I'Y=Cor(X, Y)

Cov(X,y)=

H~ so nrong quan tuyen tinh Cor (linear Correlation coefficient)
ella hai bien ng§u nhien djnh luong, X va Y trong dam dong, thuong
dircc ky hieu la Cor(X,Y) hay r"" va duoc tinh nhu sau:

Cov(X, Y)= E[(X -Px)(Y -Pr)]

sau:

7.1.Hi~p phirong sai va h~ so luang quan
Hiep phuong sai Cov (Covariance) cua hai bien ng~u nhien djnh
luong, X va Y, ky hi~LlIII Cov(X,Y). trong dam dong duoc tinh nhir

7, Moi quan h~ giita hai bien ng~u nhien

GQi x va Y la mot c~pbien ng~u nhien e6 trung binh theo thlr hIla
PI va 1', va phirong sai theo thlf tv lit 0".; va 0":.

lI'ng dung trong uoc luqng va kiem dinh cac tham so thong ke cu the'
Irong cac mo hlnh sau nay, vi du nhu iroc luong va kiem dinh trong
sO hoi qui rrong cac mo hlnh hoi qui (trinh bay trong cac chuang
sau).
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7.2.1. Tuong quan Ilmg phan

H~ so nrong quan timg phan gilfa hai bien x va Y trong do c6 51!

tham gia ella bien Z. Neu khong e6 Sl! tham gia ella bien x, h~ so
luang quan Pearson ella X va Y la di~n tach a+c trong Hinh 9.2.
Khi c6 5\1 tharn gia cia Z, phan e la phan rna ca X va Z cUng giai
thich cho Y.

7.2. Cac dang h~ SOhl'(Yngquan

II~ so tuong quan gilra hai bien djnh luong X va Y dU'Q'C the' hi~n (]
badang, (1) h~so tuong quan tuycn tinh, con goi Iii tuong quan dl'p 0
(zero-order) hay urong quan Pearson: Cor(X,Y), (2) tuong quan tung
ph'iin PCor (Partial Correlation), va (3) nrong quan ban ph'iin SCar
(Scmipartinl correlation hay part correlation). Hail' & ctg (2006)
bieu d i~n cac dang tuong quan nay thong quan gian do Venn trong
Hlnh 9.2.

= I,:.,(.Y, - x)(y, - Yl
J[I,;.,(XI-X)'J[I,~"(YI-ji)']

_1-1 I,:.,(x, - x)(y, - Y>
=~ ~n~-~~~==============

[ !_I I,;.,(x, - X),][_I-I I,:.,(Yi - ji)'J
/1- n-

"« =cor(x,y)

H~ so nrong quan tuyen tinh cua hai bien ng~u nhien dinh
hrong, x vii y trong m~u, thuong dvoc ky hieu Iii cor(x,y) hay I~" va
duoc tinh nhu sau:
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• J'YYl1. lilh~so tlY<JI1gquan tUng ph'§n (tach Z ra kh6i X va Y)

• YIZ va X IZ Iii ph'an phuong sai cua Y va X sau khi tach Z ra
kh6i chung

Trong do:

_ I'yr - ',., ':yz

- ~(I-r:L)(l-r,~)

PCor =rn,L

=Cor(Y IZ,X IZ)

Dc tlnh h~ so nrong quan tlrng phan cua X va Y, chung ta phai
loai phan giai thich cua Z. Chu y 111khi chung ta loai phan giai thich
ella Z tl)i philn phuong sai cua Y bay gi()' chi con la a+d chu kh6ng
phai III nhir ban dal! (a+b+c+d)nira. Saukhi loai phan giai thich ella Z
(phan a+b), he so nrong quan tung phan: PCor(X, Y) = a I(a+d): trong
do (a+d) Iii phan phirong sai cia Y chua duoc giai thich sau khi loai
phan giai thich b6i Z. H~ so nrong qllan timg phan (PCor) dl1'QCtinh
nhir sau (vd, Myers &Well 2003):
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7.2.2. Tuong quan ban phlln

H~ so tuong quan ban phan giila hai bien X va Y trong do eo su' rharn
gia ella bien Z. 13ay gio chung ta khong loai pllan cua Z ra nhir trong
tnrong hop tinh he so ruong quan nrng phan rna chi co I~p Z ra khoi
X. VI v~y, can chu y 111trong rnrong hQ'P nay (khac voi tuong quan
tlmg phan), phan phuong sai cua Y trong tinh toan v5n nhu ban oall,
nghia la no v~n b3ng a+b+c+d. De tinh he so tuong quan ban phan
cua X va Y, chung ta phai kie'm soat ghii thieh cua Z. Salt khi co I~p
phan giai thich cua Z cho tuong qltan gifra X va Y (phan c), he so
tuong quan ban phan: SCor(X,Y) - a (a-b-c-d): trong do (a+b+c+d) Iii
phuong sai cua Y. II¢ so tuong quan ban philn (Seor) duoc tinh nhu
sau [vd, Myers & Well 2003):

Ngulln: Hnil' ,0:. (Ig (2006, 231)

a: Phuong sai Ygiai thieh bCrimot minh X
b: Phuong sai Y giai thlch boi mQt minh Z
e: Phuong sai Ycung gitli thich boi X va Z
d: Phuong sai Ykhong giiii thieh boi x va Z
a+b+e+d: PhU'011g sai cua Y

Hlnh 9.2. Cac di,lng tuong quan
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Cov(X,Y) = Cov(Y,X)
Cov(X,c) = 0
Cov(X, X) = Val'(X)

Cov(c,X ,C,Y) = c,c,Cov(X, Y)

Cov(eX ,cX) = Var(cX) = e1Cov(X.X) = c'Var(X)

Cov(c,X ,c,Y + CIZ) = c,c,Cov(X, Y)+ c,c,Cov(X,Z)

7.3. MQI 55 qui tile v(l hiep phuong sai

Co hai bien ng~LInhien, X va Y va c,c"c2,cjlil cac hiing so, chung ta
e6 mQtso qui t~e cho hiep plurong sai duoi day:

Thong qua each tinh cac h~ so tuong quan giita hai bien, chung
ta thay gi<l tr] t1.cy~tdoi cua h~ so mong quan ban phru) pha!) SCor
nho hon h~ so tuong quan tung phfin PCor (vl chung co tir so nhau
nhung m§u so ella SCor Ion han m~LIso cua PCor). Khi Z khong c6
qual) he voi X va Y th\ hai h~ so luang quan ban phan va tung phftn
sc b~ng nhau va b~ng h~ so tuong quan Pearson,

• 'Yc.flz,lahe so tuong quan ban phan (co I~p Z ra khoi X)

• XIZ III phan phuong sai cua X khi co I~p Z ra n6

Trong d6:

_ rr.f - r)ZI"xz

- ~(1-r_~)

SCor = r"(.r z,
=Cor(Y,X IZ)
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Neu muon tinh mot so thong ke ma ta, thuc hi~n nhu
trong truong hop nrong quan Pearson,

Allalyze -+ Correlate -+ Partial: dun hili bien clill tinh hf so'
tuong qllatl wi nhau viio 0 Variables -+ dun biell muon kielll
soa! viio 0 Controlling for -+ OK: Chl/llg 10nhiin dlr(Tcket qua
Iiigia tri clill /if so'ttrang qU1I1I IUllg phall Wi mrrc g 118h;a(sig)
Clill 110.

Neu muon tinh tucmg quan timg phan (Peor), chung ta thuc
hi~n nlur sau:

Options -+ Statistics -+ n/u'ill chU9/ vilo Means and
Standard Deuiations -+ Continue -+ OK: chung fa se c6
thelll tntllg birth vii (191~chciltlfih ctin cae bien.

Chu y m~c djnh Irong SPSS la tlfO'ng quan Pearson. Neu muon
tinh cac h~ so nrong quan khac chi din nhan chudt vim a nrong .mg,
vd, Spearman cho h~ so nrong quan cua hai bien dinh tinh, vv. Neu
muon tlnh thong ke ma tii ella cac bien, vd, trung binh, d(>l~chehuirn
thi vao:

Allalyze -+ Correlate -+ Bivariate: duo hoi (hay nhiiu) biell
elin tlnh hf sO Iuo'llg quan wi II/IOU viio 0 Variables -+ OK:
ellI/llg la "h~1I du9'c k€1 qua /ii gid tri cua "f sO tmmg quail
Pearsonwi lIIirc!i IIghill (sig) CUll110.

8. Sir dung S])SS de tinh h~ so urong quan

De' tlnh h~ so nrong quan gilfa hal bien dinh Iuong (nrong quan
Pearson) chung ta th~fChi~n nhir sau:
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Chuong nay co muc dich nh~c I~imot so kien thuc thong ke din
ban va can Sll' dung trong danh gici thang do va kiem dinh cac Iy
Ihuyet khoa hoc, Truce tien lit 10m t~t Ihong ke, Tom 131Ihong ke
duoc thvc hien thong qua cac do luong mire do ~p tnmg bao gcm,
(I) trung binh, (2) Irung vi, (3) mode, va rmrc do phiin tan bao gcm
(1) phuong sai, (2) do I~chchuan, (3) khoang bien thien ella duHeu,

Hai la, gi6i thieu ve bien dluan trung binh va bien chua'n hoa.
Bien ehua'n trung binh 111bien co trung binh b~ng 0 nhung phuong
sai khac voi I, De' chuyen mot bien ng~u nhien thanh bien dluan
trung blnh chung ta lay bien do tru' cho trung binh ella no. Bien
dlua'n hoa Iii bien co trung bmh b~ng 0 va phU011gsai b~llg 1. De'
chuyen mot biel' thanh bien chua'n hoa chung ta lily bien do tt'll'cho
Irung blnh vi, chia eho dQ l~ch chuan.

Ba h\ gi6i IhiOuve moi quan he gii:ratham so milu va tham so
dam dong: ky vong ella trung blnh m~lIchinh lit trung bmh cua dam
dang va ky vong ella phLfangsai m~u lit phuong sai ella dam dong,

Nguyen t~e uoc Ill'c;mgthong ke Iii thu th~p du li~u tll' m§u va
dung ehllng de u'6e luong cac tham so ella dam dong, Chung ta thuc
hiOnduoc dieu nay VI co mot moi quan he gilra thong tin ella m~lIva
thong tin cua dam dang,

Nguyen llieella kiem djnh thong ke trong nghien cuu Iiidua ra
cac gia thuyet ve moi quan he gilra cac khai niem trong dam dong,
thu th~p thong tin Ill'm~u de kiem djnh cacgill thuyet ali dua ra. Qui
trinh kiem djnh cac gia thuyet nghien aru bao gcm (1) thiet I~p gill
Lhuyet din kiem dinh, (2) chon rmrc y nghia a, (3) chon phep kie'm
djnh thich hop va tinh gia tr] thong ke kiem djnh cua no, (4) xac djnh

TOM TAT CHUONG 9
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gia tr] loi han cua phep kicm dinh, va (5) 5'0 sanh gia tri kiem djnh
v6i gia tr] loi han de ra quyel dinh,

Trong kiem djnh gia thuyet chung ta g~p hai trucng hop sai
ram: sai ram IO(li I va sai ram loai II. Sai lam loai [ xay ra khi chung ta
til choi mOl gia thuyct II. dung. Sai ram loai nay XlIat hien v6i xac

suat Iii a, Sai fam loal 1I xuat hi~n khi chung ta chap nh~ mOl gla
Ihuyet II" sai, Xac suat xuat hi~n cua sai ram 1'O<)iilia ~. Khi giarn a,
de giam sai ram loai I, chung ta <iii Hun tang ~, va giam do rnanh cua
phep kic'm dinh,

Cuoi cung, chuong nay gi6i thi~u moi quan h~ giira hai bien
ng§u nhien: hier phuong sai vii h~ so nrong quan cung voi mQt so
qui t~c linh roan chung, II~ so tuong quan giL"l'ahai bien dinh lu·qng
X va Y duoc the' hien (.1ba dnng, (1) h~so luang quan tuyen tinh, con
goi Iii urong quan dip 0 hay nrong quan Pearson r, (2) nrong quan
tl111gph'iin PCor, va (3) tuong quan ban pharr SCor.
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9. Cho biet s~r giong nhau vii khac nhau gifra cac loai he sO hrong quan
(Pearson, llmg philn va ban ph'lln)? Cho vi du minh hoa ve m~t kiem
dinh ly thuyet khoa hoc?

8. Cho biet 5\1' giong nhau va khac nhau gifra hi~p phuong sai va h~ sO
luang quan? Cho vi du minh 11I;laVI? m~t kiem dinh ly thuyet khoa hoc?

7. Vi sao gia thLlyet nghien cuu la gia thuyet thay the? Cho vi du minh
hoa?

6. Cho biet qui trlnh kicm djnh thong ke vit lay vi du minh hoa eho mot
phep kiem djnh cu the nao do?

5. Cho biet the' nao lil LI'OC IU\1I1g va the n1lOla kiern djnh thong ke? Uoc
hrong va kie'm djnh thong ke de lam gl trong nghien ctru? Cho vi du
minh l19a7

4. Hiiy cho bie't moi quan h~ giva tham so m~u va tham so dam dong?
Moi quan he nay giup Ich gi eho nha nghien cuu trong kiem djnh Iy
thuyet khoa hoc? Cho vi du minh hoa?

3, Bien chuan trung binh va chuan hca giong nhau va khac nhau nhir the
nao? Cho biet each bien doi mot bien thanh bien chuan trung blnh va
chua'n hoa?

2. Cho biet cac tinh ky vong cho bil?n lien tuc va bien gian doan? Lily vi
du minh hoa?

1. Tom t~t thong ke bao gom nhung tom ~t gl? Cho vi du minh 11Oa?

CAUH6rON T~PvA THAoLU~ CHUaNG 9

Phuong phap nghien cU'u khoa hoc trong kinh doanh346



Jaynes ET (2003), Provllbility Theory: The Logic of Science, Cambridge:
Cambridge Uni Press: Me.t quye'n sach chuyen khao va rat hay nhlrng
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349Chuong '10. CronbJch JJphn: D:\nh gi;\ <1\) lin c~y (hang <10



1.2. Gia tri va dQ tin c~y cua do luemg

MQt do luang duoc goi la c6 gia tr] (validity) neu no do leong dung
duoc ccli din do luang (Campbell & Fiske 1959). Hay noi each khac,

Sai so h~ thong 111cac sai so tao nen mQt chech co dinh (constant
bias) rrong do ILrang. Vi du, khi Slr dung thang do khong din b~ng,
ky thLl~1ph6ng van kern, vv. Trong khi do, sai so ng~u nhien lit cac
sai so xay ra mang tinh ng~u nhien. VI du nhu ph6ng van vien ghi
nh'am so do caa Ira lai; nguoi tra lai thay doi tinh each nhat thoi
(short-term characteristics) nhu do m~t rnoi, dau yeu, n6ng gi~n, vv,
lam anh huong den tra loi ella ho. Cac sai so thuong xay ra trong do
luang duoc trinh bay trong Bang 10.1.

1.1. Sai so trong do htOng

l\lhu da gi6i thj~u trong Chuang 8, sai so trong do IUOng
(measurement error) ducc chia thanh hai nh6m, d6 la (1) sai so h~
thong (systematic error) va (2) sai so ng~u nhien (random error).
Nell goi cM 111 sai so do ILrong,Gs lit sai so h~ thong va cR la sai so ngill!
nhien, chung ta e6:

1. Gill tr] vii sai so do lU'ang

Trong Chuong 8, chung ta da gi&i lhi~u cac tinh chat cua do IU'Ong
bao gam dQ lin c~y va gia tr] cua thang do IUOng nhir rinh don
huang, gia tr] phan bi~t, gia tri hQi tv, vv . Trong phan nay, chung ta
mo hinh h6a cac sai so cua do IUOng de lam co sfJ cho cac cOng cu
danh gicl thang do.
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Gia sir chung ta c6 the do luang dung duoc cai can do luang thl
X = Xo' nghia la c.It phai luon luon b~ng khong. Do v~y,
des vaenphai b~ng khong, Neu cluing ta co the do luong dung duoc
cclichung fa din do luang th\ 51,1' khac bi~t ve so do se phan anh SY'

khac nhau ve van de can do luong cua tung doi tuong nghien ct'1'lI
(Nunnally & Burnstein 1994).

Khi mot do luong v~ng m~t cac sal so ngilu nhien thl do luang
d6 c6 do tin c~y (reliability). VI v~y, mot do hrong co gia tr] cao thl
phai co di? tin c~y cao. Hay noi each khae, do tin c~y IIIdi'eu ki~n can
(nhlmg chua du) de' cho mot do luang co gia trio Chung ta se phan
rich chi tiet van de nay Irong cac philn tiep thea.

Nh~p, ma, 16m t~tsai, vv.Y(fll 10'philn tich

S" hi;)ndi~n ella ngrroi khac, 'an 00, VV.
Ciu hoi toi nghia, phong van vien thieu kinh
nghi~m, bang cau hoi in khong rii rang, each
ph6ng y5"11kMc nhau (tnrc diiin, dien thoai,
tlnr), VY.

Yell to tlnh hllong

Cung cy do luong va each
Ihue phong van

M~trnoi, (tau yeu. nang gi~nl vui vc, vv.SI,J"lhay doi ca tinh dQI xlIiI'l
cue d{)i ruong nghi"n cuu

VidyN&u~n sai so
Bang 10.1.Cac dang sai so thuang g~p Irong do luang

do IU'ang do v~ng m~t ca hai loai sai so, h~ thong va ngiiu nhien.
Th~t v~y, net! goi X 111so do duoc cua mot thuQe tinh nao do (so do
rna chung ta do loong) va Xo 111so do th~t (nhung chung ta khong
biet dlrqc) ella no thl:
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Nhv v~y, thee ly lhuyet do luong co die'n, rna hinh do luong co
die'n chi c6 sai so ng~lI nhien (random error) xuat hi~n khi do luang,
nghia la v1ing m~l sai so h~ thong (systematic error).

Cac gia dinh tren day dua vao gia dinh co 56 cua rno hlnh do
luong co die'n: sal so h~ thong khong xuat hi~n trong do hrong. Mot

1. ~(L'/)=O

2. Co,·(t',.&,) = 0

3. Cov(c,.ci) =0

4. COI'(r,.IiJ) = 0

Vol cac gi;:i djnh (assumptions) sau:

• X, : so do bien quan sat th11i (observed score)

• r.: sodo thuc cua bien quan sat i(true score)

• c.. sal so bien i (error) = sal so ng~u nhien

Trong do:

x = T +e., I ,

2. Ly lhuyel do )u'<'Yngco dien

Theo ly thuyct do luang co dien (Lord & Norvick 1968), mot bien do
luong cua mOLIhang do (cua mot khai niern nghien CUu) diroc bieu
di~n nhu sau:
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Nlur vi}Y, trong ba dang do luong neu tren, do luang tong quat
III dang tong quat nhalt rong ba dang do luong.

I. Ni:{u: (v, = (I), = I va Var(L-,)= Var(c,), hai bien quan sal X,

va X, duoc goi la hai do Ilr(mg song hanh.

2. Nell: (,l, = M,= I nhung VlIr(ct).,. Var(cj), hai bien quan sat

X, va .Y, OlfOCgoi Iii hai do ILYOng1: hrong dirong.

3. Nell: (I), * (AI)va Var(c.).,. "ar(c,), hai bien quan sat X, va

X, duoc gOi Iii hai do luimg tong qual.

Truce tien, ChLlI1gtil gia djnh: [I =', = t chung ta co ba dang

do 11I'ons S<lU:

Mo hinh do luong bie'" quansat i: XI = OJ,f, +1;,

Mi:\hlnh do luong bien quan sat j: X, =w,', +ci

Iii, VI i:i III sal so ng~u nhien cho nen ky vong ella no b~ng khong (gia
dinh I); sai $0 ella mc}tbien quan sat khong co tuong quan vai so 00
thuc ella n6 (gia djnh 2); cac sai so nay khong co nrong quan nhau
(gia djnh 3); vii, sat so ella mQt bien quan sat nao d6 se khong c6
tuong quan voi so do th~rc cua bien quan sat khac trong thang do
(gia djnh 4).

Trong ma hinh do luimg cO dien, c6 ba dang do hrong, d6 III (1)
do luang song hanh (parallel measures), (2)do luimg 1: nrong duong
(r-equivalent measures), va (3) do luimg t~ng quat (congeneric
measures; Bollen 1989; joreskog 1971). Cia sir chung ta co hai bien
quan sat i va j, ma hinh do Iuong ella hai bien nay nlur sau:
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txeu tinh h~ so tuong quan giita X, va T, chung ta thay r3ng dO

tin c~y aI, eho bien quan 5<1t X. Iii binh phuong ella he so luang
quan giU3 X, va (,.

= Var(T1)

Var(X,)

(1),!Var( r,)
Vur(X.)

Khi bien qWlI1 sat x, trong thang do song hanh hay thang do 1

urong duong thl (1), = 1. Vi v~y, dQ tin c~y UK,cho bien quan sat X,

trong hai thang do nay nhu sau:

(U,lVar(Tj)

Var(X,)

(VI [V(lr(X, ) - Var(&J]
Var(X,)

2.1. Dc) tin c~y ella do IU'Ong

DO tin c~y ar. cho bien quail sat X/ co the' duoc dinh nghia la phan

phuong sai ella so do chung ta do duor X. duoc giai thich bai phan

phirong sai ella so do thuc Tt : Hay noi each khac, dO tin ~y cua

Ihang do phan .mh rmrc dO hi~n di~n (v~ng m~t) ella sai so ng~u
nhien. MLrcdO hi~n di~n ella sai so ng~u nhien cang thap (rmrc dO
v3ng m~1 cang cao) thl do IUOngco dO tin ~y cang cao. C\I the. dO
tin c~y air. cho bien quan sal X/ trong thang do luong tong quat

diroc tinh theo cong thirc sau (Lord & Novick 1968):
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2.2, Do hfc7ng dQ tin c3y b3ng h~ so Cronbach alpha

Cronbach (1951) dua ra h~ so tin ~y cho thang do song hanh va T

nrong ducng. can chu y a day Iii h~ sOCronbach alpha chi do IUOng
dQ tin e~y eua thang do (bao gcm tt'r bit bien quan sat tra len) chll
khong tinh dvoc dQ tin c~y eho timg bien quan sat. Chung ta co the'
tinh h~so nay nhir sau:

= a,r,

I:COV(W;T;.T/»)'
Var(X;)Var( l';)

= [w,Var('r,)l'
Var(X;)Var( Til

= w,l[Var(,,)l'
V(/r(X, )Va,.(,;)

w.2Va}'( r.)= ( I

V(/}'(X;)

[COI'{(O,T,. T/) + Cov(l'., r;)]'
Var(X,)Var(T,)

(Corr(X" T,»)'

Nhc l(li Iii Cov(X+Y, Z) = Cov(X,Z) + Cov(Y,Z), Cov(X,X) =

VariX); Var(aX) = a2Var(X); vii, Cov(aX+bY) = abCov(X, Y); voi a.b,c Iii
cac h3ng SO, va theo Cia dinh 2 cua Iy thuyet do hrong co die'n thi
COI'(r"c,) = 0, chung ta co:

(C .( v »)' = [COI'(X.,T,)]lorr _'l.., i,
Var(X.lVar(T,)

= [COI'(W,T, +c"r)f
Var(X,)Var( Til
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[Co,.r(1',I-1)]2 = lCo\'(r,kr+ I:=,c,))'
Var(r)Var(H)

= [kCov(r,r)+kColI(r,L;.,&;)]'
Var(r)Var(H)

[kVar(r)]l
=

Var(r)Var(H)

k'Var(r)
=

Var(H)

Tu'do:

z=' I' I'= r+ c· =kr:+ . 61
1::1 /_1 f 1-'

x, + X! + ...+X, = r +c,+ r -l- 1;;1 + .,.+ r + l',

Thay the XI = r + s., chung ta co:

[Cor,.(r,lI)I' = [Cov(r,H)f
Var(.)Var( 1-1)

= [Cov(r.X, +Xl +...+X,)l'
Var(r)Var(H)

Chung ta tinh binh phuong cua h~ sO ttrong quan giira H va t,

va chu y Iii vi h~ so Cronbach alpha dung de' danh gia elf) tin e~y eho
dang do Ilr&ng song hanh va 1tuong duong nen cac gia tri th~t rl
nhu sau, goi chung 111r, chung ta co:

~,

GQi H Ii!! tong cua cac bien quan sat trong thang do baa gam k
bien quan sat. Vi v~y, H lit mQt bien ng~u nhien:
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k'Val'(r)
all =

VIII'( /I)

= k(k IlkVIII'(r)
(k -I)VlIr( II)

= (_k_)[k'Vllr(T)-kVal'(r»)
k -I Val'(II)

k k'Var(r)+ ",' Var(c)-kVar(r.)- "" Var(c,)= (_)( L.••,. , L.••, )
k-I Var(lI)

Tuy nhicn, den day chung ta chua co the tinh duoc ClII vi kh6ng
biet diroc Var('\:), V1v~y, dir tinh duoc all chung ta can mQt VJi bien
dO'idon giDn sau:

= au

Ie II» ) ' _-'-[k_·J!._(lI....!.·(r...:.)"-f_orrtr, =
Var(T)Var(H)

eVar(r)= Var(H)

VI v~y:

COI,(r,:L: ,c,) = COv(T.C,-c, + ..,+e.)
= Cmir,c,) +COI'(r,c,) + ..,+('ol'(r,c,)
=0

Ch(1 Y 111 Var(X+Y) ~ Var(X) + Var(y) neu Cov(X, Y) = 0 va VI
COV(T,C,) 0 (Cia dinh 2), chung ta co:
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3. Bo sung I)' Ihuyel do lu'emgco dien

3.1.Mo hlnh do Illong vai sai so h~ !hang

Nhu da gi6i thi~u, trong Iy thuyel do luang co dil?'n,chung ta gia Slr
litdo luang chi xuat hi~n mot loai sai sO, do Iii sai so ng~u nhien. Tuy
nhien, Irong thuc li~n, dlung ta luon luon g~p phai hai Ioai sai so
trong do luong: sai so ng~u nhien va sai so h~ thong. Vi v~y, phan
nay se bo sung sai so hq thong vao Iy thuyet do hrong co dien.

Trong nghien ciru, chung ta tinh duoc phuong sai cac bien do
Iuong X, va phirong sai long H cua cac bien nay. Tlr do, chung ta co
the tinh dllqc h~ so tin c~yCronbach alpha all cua thang do.

Do v~y:

k Var(/-I)-[kVar(T)+ I' Var(cl}]
all =(k-I){ Var(H) 1=, J

k "'. IVar(X1}=(-)[l L.,. 1
k -I Var(H)

Vi COV(T"C,) =0, cho nen:

Var(kT+" C)=eVaJ'(r)+Var(" c,.)L..."al ' L...i.,

=Varlkt +I:" c.)

Var(H} = Var(" X,.)6._1

= Var["'~ (r +c,})LJ,:I

Chu y Iii:
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Chu Y Iii £(R,) =0 (thea gia dinh cua mo hinh do hrong co
die'n), Tuy nhien £(S,>" 0, Vi v~y:

X,=r,+S,+R,
~ E(X,) =E(r,) +E(S,)+ £(R,)

Trung binh E(Xj) ella X,:

3,2, OQ ti 11 c~yva gia tri: do Itrcmg hi~1l di~n sai so h~ thong

Tuong tv nhu trong tnl'ong hop v~ng m~t ella sal so h~ thol1g, chung
ta co the'tfnh loan gia trj va dQtin c~y ella do luong co hi~ndi~nella
sai so h~ thong nhrr sau (Zeller & Carmines 1980):

• X, : so do bien quan sat thtr i
• rl: sO'do rhuc cua bien quan sat i

• G, : sai sobien i baa gom S, va R,

• S, : sal so h~ thong

• R,: sai so ngilu nhien

Trang d6:

voi t:, =S, + RI

Nell do IlYongxuat hi~n sai so h~ thO'ngthl mo hinh cua bien do
IU'eng X, d Ll'c;1C bie'L1d i~n nlursau:
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Nho lai, dQ tin c~y cia rnQt do luang noi len rmrc dQv~ng rn~t
cua sai so ng~u nhien va trong rno hinh do luong eo die'n khong hi~n
dien sai sO h~ thong (&, =R,), dO tin c~y Iii:

Var(X,) = Var(r,) +Var(S,) + Var(R;)+ 2Cov(r,Si)

Do v~y:

Cov( r,Ro)= Cov( S,R,) = 0

Theo giil dinh ella do luong co dien thl thimh phan sai so ng§u
nhlen khong co tuong quan voi so do thuc cUngnhir voi thanh phan
iai s5 h¢ thong:

Var(X,) = Var(r, ...S,+ R,)
= Var(r.) +Var(S,)+ Var(R,)

+2Cov(rIS,) + 2Cov(riR;) + 2COV(SiR,)

1\1h6I~i Iii Var(X+Y+Z) = Var(X) + Var(Y) + Var(Z) + 2Cov(X,Y) +
2Cov(X,Z) + 2Cov(Y,Z). Do do, phucng sai Var(X,) cua X, duoc tinh
nhu sau:

E(X,) = £(r;) + £(8;)
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I Chl. Y 6 day Ii)cOng thue tinh gia tri cling nrong II!nhu cOng!h{rc tinh de>
lin e~ytrong truilllS ho-p"lInSm~t sai sOhf thong. Khi viingm~t sai sOh~ thong thi
gi~ tn cua Ihang do trong trltOnghO'Pnay chinh la de>tin e~y cua n6. Ly do la mQt
thang do c6 gia trj hoan loan (- 1) khi n6 do lU'Cmgdung chinh x~c cai n6 clin do;
nghia I~e...- 0 ~ es • c. - 0 ~ c>= 0 va £.= O.Neu v3ng m~t sai sO h~ thong (~. 0)
thi eM - c.; vi v~v luc n~y Si1\tr] Ihangdo chinh Iii dil tin c~ycua n6.

Cia Irj Val(Xi) cua mot do luang Xi noi len rrurc do v~ng m~t
ella aI sai so ng~lI nhien va h~ thong, va gia tr] nay duoc tinh nhir
sau':

_ Val'(X()-Var(R)
Cl'r -, VariX)

= 1_ V(/r(R,)
VariX;)

Khi e6 Sl! hi~n di~n cua sai so h~ thong (e, =S; + R,), dO tin c~y
ella bitl'ndo IlI'cmg X, duoc tinh nhir sau:

Var(X.)~a, =
Var(X()

Vi v~y, mot do luong dar dQ tin e~y hoan roan khi khong c6 S1.)'

hi~n dien ella sai sO ng~u nhien trong do luong:

Vorl!)=
VariX,)

Var(X)
Var(X,) - Var(e,)a ="
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Tu d6 chung ta nh$n thay Iii khi v1ingm~t sai SOng~u nhien th)
dO tin c~y cua mOl do luong b5ng 1 (tin c~yhoan roan) nlumggia rri
cua no c6 the' b~ng 0 (khong co boia tr] gi cal neu Var(S;),. Var(X,),

nghia In toan bl;>bien thien cua Xi chinh la do bien thien cua sai so h~
I·hong.Tuy nhien khi do luong c6 gia tr] b~ng 1 (hoan toan c6 gia rri,
do ILI'emgduoc chinh xac colican do) thl do tin c~y cua n6 b~1buoc
phili bAng1, nghta la Var(R,) phai bing O.Vi v~y, do tin c~y la di'eu
can nhung chua du de'rho mol do luong co gia tri.

De'minh hoa cho van de ve gia tr] va do tin c~y, chung ta xem
xet vi du sau day (Hlnh 10.1). Chung ta b~n ten vao mot muc tieu
(b~n nhfeu ran). Trong Hinh 10.la, cac mui ten chung ta b~ rai rae
kh3p moi noi va ciing khong trung vao dich can bfu. Nhir vay cluing
khong d(_ltduoc gill tr] (giong nhir trong do luong, chung khong do
duC)'c cai din do). Hon nira, cac mui len nay rbi rae kh3p moi noi.
Nhu v~y, chung ciing khang dat duvc do tin c~y. Trong Hmh 10.1b,
cac mu. ten chUng ta b~ (b~ nhieu Ian) deu I~p trung vao m{>1chit
nhtmg I~chvai dich din b~. Nhu v~y, chung ta dat dircc d{>tin c~y
(Ian nao cung gan nhu nhau, nghia la cac diem den cua miii ten

Var(R,) = Var(S,) = 0
=> 2Cov( TIS;) = 0

=> Va/(X,) = I Vor(R,) + Var(S,)+ 2COV(T!S,) ,. I
Var(X,)

Va/(X.) = Vor(',,)
, Vor(X;)

= I VareR,)+ VarCS,)+ 2COV('iS,)
Var(X/)

Vi v~y, mol do luang dat gia tri holm toan khi khong co S\f hi~n
di~n ea sai sOng~u nhien va sai so h~ thong trong do hrong:
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Trong do luong khai ni~m nghien ciru, lay VI du, chung ta co
hai thang do hrong XA va Xu cho hai khai ni~m nghien ctru A va B.
Cia SLYXA duoc do IU'Ongb~ng 5 bien quan sat (ky hieu tir V'l den VS)
va XB duoc do ILrong b3ng 4 bien quan sat (ky hi~u tit V6 den V9).
Cia SLr neu cac bien trong thang do XA c6 tlrang quan vai nhau ral
manh thi khi tinh do tin e~y bAng h~ so Cronbach apha, thi h~ so nay
r5t 16n. DiCu nay c6 nghia la thang do XA dung de do khai niem A c6
di;l tin c~y (6 diiy Iii rinh nhal quan ni;li t~i) rat cao. Tuy nhien, dieu
nay chua kh~ng dinh dU'Qegia tri ella n6 (lay vi du, gia tri phan bi~t;
xem Cheong 11). Cac bien do luong ella A c6 the vira co nrong quan
cao voi cac bien khac cung do llIOng A nhung no cling c6 the' co

Ngu'on: Sable (1986, 113)

c. Tin ct/y
va ccl gin Irj

", Tin c~yIIhll1t8
khOng ccl gil; tTl

•. KMn.~tin c~y
v.l klrOngc6gld Irj

Hinh 10.1. Ghl ITjva lin ciJy

chung ta b~n nrong quan voi nhau rat manh nhu cac bien quan sat
cung do ILrong mOl khai ni~m nghien ciru]. Nhung chung ta khong
d~t duoc gia trj (vi khong trung dich), Trong Hinh 10.1c, cac mui ten
chung ta b~n hi;li tu xung quanh diem dich (cac mill ten q1.lanh~ voi
nhau r~1'trnanh nhu Irong mrong hop Hinh 10.1b, va lai trung vao
dich din b~n). Nhir v~y, trong truong hop nay, chung dat ca di;l tin
e~yIan gia trj,

do



Trang do ,;, Iii h~ sO nrong quan bien-tong (ella bien do luong i
nao do) voi tong k bien do luang cua thang do, Chu y Iii tong k bien
do Ilrang trong do co bien i. Chu y IiiSPSSsu dung h~ so nrong quan
bien-tong hi~l1chinh (corrected item-total correlation). H~ so nay lay

4.Tinh h~ so tin c~y Cronbach alpha bing SPSS

De' tinh Cronbach (X cho mOt thang do thi thang do phai co toi thieLl
lil ba bien do hl'ang. H~ so Cronbach u co gia tri bien thien trong
khoang [0,11. ve Iy thuyet, Cronbach a cang cao ding tot (thang do
ding co dO tin c~y cao). Tuy nhien dieu nay khong thuc Sl,f nhir v~y.
H~ so Cronbach u qua lon «(1. > 0.95) eho tha'y eo nhieu bien trong
rhang do khong co khac biQt gi nhau (nghla lit chung cong do lu'ong
mOl n(>i d Ling nao do cua khai niem nghien ciru. Hien tl1'9'ng nay
dll'qCgoi IIIhi~n hrQ'ngtrl1J1Sl~p trong do llrang (redundancy).

CUllS dIn Chll y them III 1110hinh do luong ket qua dua !Ten

nguyen t~c trung I~p (redundancy principle; OeVelJis 2003). Cac bien
do hrong dung dll' do luang cung mot khai niem nghien ciru !len
chung phai c6 tuong quan eh~t che voi nhau. Vi vay, khi kie'm tra
tlrllg bien do luong chung ta Sll' dung h~ so nrong quail bien tong
(item-total correlation). H~ so luang quan nay duoc tinh nlur sau:

-ao vol cac bien trong thang do Xudung de do luong B, UlY vi
du, bien XI co urong quan cao voi X2,>G, X" va Xs (cung do hrong A),
nhirng bien do luong XI nay cung co the' co luang cao voi Xs ho~c X7,
vv, lrong thang do Xu,Nhu v~y, no se khong dar duoc gia tri phan
bier v6i thang do luang Xu.Neu truang hop nay xay ra, thl thang do
XA dat dLTQcdo tin c~ycao, nhung gia tr] ella no khong dat,

Phll'cmg phap nghien cuu khoa hoc rrong kinh doanh
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, Cong ehu y them Iii nh.mg ron sO neu ra eho tuung quan bien-tong hay
Cronbaeh alphe m~ng tinh chat kinh nghi~m va khuyen dung. chung khang cO
nghia b~tbu<}cdung nhu v~y.

Analyze _, Scale _, neliability Alla.lysis: dira eac hieil do

lucmg vito 0 items -+ Statistics -+ I1hfi"r1chuqt ITili viw Means,
Variallces, VV, lIeLI c1l1ing ta muolr bin thong k€ 1/10 la. NIUlil
cJru§/ Irai vito Sea Ie if item Deleted de'hiet cae tham so ala
tllallg do k/ri bOdi 11191 bii!lr llilO d6 trong thong do, v-...., ~ OK.

Nell chung ta muon oiet mot so tham so thong ke cua thong do,
din thvc hi¢n ~icpnhusau:

Anlllyze -+ Scale -+ Reliabilil'y Analysis: (11meric bie;1 do
II"cmg vito I) items -+ OK: c1l1ing In nhfjll dU'IlCkel qlui LiJgin tri
Cliff a.

tuong quan cua bien do lU'tmg xem xet voi tong cac bien con lai cua
thang do (khong tinh bien dang xem xet). Neu mot bien do luong co
h~ so tuong quan bien long (hi~u chinh) ::<: 0.30 thi biet'l do dar yell
cau (Nunnally & Bernstein 1994).

Tuy nhien, neu chung trung I~p hoan toim (r = 1) thi hai bien do
luong nay th~t 5\r chi lam mot viec, va chung ta chi din mot trong hai
bien la duo VI v~y,mot thang do cO do tin ~y tot khi n6 bien Ihien
trong khoang 10.75-0.95)2.Neu Cronbach (.(2: 0.60 Iii thang do c6 the'
chap nh~n dUQCvc m~t do tin ~y (Nunnally & Bernstein ]994).

Dc' tinl; h~ so Cronbach (l b3ng SPSS chung ta thuc hi~n
nhir sau:

Cheong 10.Cronbnch alpha: Danh gin dl) tin c~ythang do



V(J(, Chung ta chi nen mu hang nh~p ngo~i khi n6 khong the san xuat
duoc trong mroc

V., Mua hang nhSp ngoai chi giup cho nuoc khac lam giilU

V,. Mua hang nh~p ngo~i gay ra tO'nh\li kinh doanh cua nguoi trong
nUCle

V.. NgU'oi ViCt Nom chan chinh luon mua hang san xuS't I~i Vi~1Nom

VOl ChuOng rnua Mng nh~p ngo~i khong Iii hanh vi d(mg d~n cua
"guoi ViQINom

Vo> UnS hi>rnua hlmg nh(\p ngoai 111gop phan lam mQI so nguOi Vi~t b]
1T1at vi~,c

Ky hi~u Ph;\1 bi"u (bi"n do luong)

Bang 10.2.Thang do khai ni~m TI1I1,vi cluing tieu dung»

Vi du 10.1. H~sl) Cronbach alpha eho thang do dan hU'Ong

Trong nghien ciru ve tinh vi chung tieu dung (consumer
ethnocentrism), Nguyen & ctg (2008) do luang Tinh vi chung tieu
dung bing 6 bien do luong voi thang do Likert 5 die'm, voi 1: hoan
roan phan doi, va 5: hoan loan dong y (Bang 10.1).

De' danh gia 5(}bQthang do, cac tac gia nay Slr dung mot nghien
ciru 50 bQ v6i milu 120 ngum tieu dung tai TPHCM, va ket qua
Cronbach exdo SPSS xu Iy dircc trlnh bay trong Bang 10.2.
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Chu oj den kel qua chung ta thay: Cot thtr hai biell di~n trung
blnh tbang do, d6 til trung binh cua tat ca cac bien do Iuong con h)i
(scale mean if item deleted), nell bo di bien dang xem xet, Vi du, neu
loai bien VOl thl trung binh thang do ti! 13.99. Cot thLr ba lit phirong
sai ella thang do nell loai bo bien dang xem xer, Neu chung ta loai bo
bien VIII thl phuong sai ella thang do Iii 1.8.36. Cot thu' tU' ta h~ so
nrong quan bien-tong hi~u chinh. Vi du he so wong quan bien-tong
(tuong quan giua VOl v6i tong phan con lai (VU2-) V06) la 0.436. Cot
euoi cung 111 h~ so Cronbach alpha neu loai bien dang xem xet. Vi du
neu loai bien VOl thi Cronbach alpha cua thang do Iii 0.6853, nghia III
Cronbach alpha ella thang do ban etau (eo VOL) III0.7189. Bay gio, neu
loai VOl thl Cronbach alpha giam xuong eon 0.6853.

M{>I diem din chu y " ket qua nay la bien V.,..Bien nay co h~ so
luang quan bien-tong (hi~u chinh) Ii! 0.1997. H~ so nay nh6 han
nhi'eu voi yeu cau (~ 0.30). Vi v~y, ve m~t sO li~lI thong ke, chung ta
din loai bien nay. M{>t van de d~t ra la eo nen loa] bien nay khong.
Loai hay khong khong chi don thuan nhin vao con so thong ke rna

Reliability coefficients: 6 items; Alpha - 0.7189

RELIABILITY ANALYSIS - SCALE (ALPHA) N oi cases = 120

l3it!n Scale mean if Scale variance Corrected item- Alpha if
item deleted if item deleted total correlation item deleted

V., 13.9917 18.3613 .4363 .6853

Vf1J 13.7083 15.8386 .5929 .6332

Va> 14.0000 17..1454 .4867 .6699

Vo. 1).6250 16.3204 .5766 .6403

V", 13.6917 17.9125 .4384 .6844

V,. 12.6500 20.2126 .1997 .7521

Bang 10.2. Ket qua phfin philn rich Cronbach alpha cho thang do
khal ni~m tinh vi chung tieu dung
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Vi dt,tl0.2. Cronbach alpha eho thang do da hurmg

Nguyen (2007) do luong khai lu~m Dinh hrwllg h9C hoi (learning
orientation) dua theo thang do cU3 Sinkula & etg (1997). Khai niem
djnh hvong hoc h6i la mOt khai ni~m da hll'6ng bao g'Omba thanh
ph'lln: Cnm kit lr{Jc Iroi (commitment to learning), Chin Sf flilll nhin
(shared vision), va Xu Iruilllg 'horing (open mindedness). Thang do
Dinh hirong hoc h6i bao g'Om11 bien do lll'(mg. Thanh phan Cam ket
hoc h6i du(,Ycdo Itrang b~ng bon bien, th~lnh phan Chia SI! tam nh\n

con phai xern xet gia trj nQi dung cua khai niem. Hay noi each khac,
neu loai bien nay, ve m~1 thong ke thi Cronbaeh alpha tang IiI' 0,72
len 0.75 (tOI hem). Tuy nhien neu loai bien nay ma khong' vi pharn gia
tr] nOi dung cua thang do, nghia la nhiing bien con lai v~n do III'Ong
oay Oll nOi dung cua khai ni~m nghien cU'U thi chung ta nen loai,

Nguyen & ctg (2008) dil lam dieu nay vi loai no khong vi pharn
nQidung cua khai ni~m. Khi loai bien VfJ("neu muon biet them cac chi
so thong ke cua thang do, chung ta can phai thuc hi~n phftn tich
Cronbach ex Ian nfra cho cac bien do luong con lai. Neu khong can
xem xct cac chi so thong ke do, chung ta khong can phan tlch
Cronbach exvi phfin rich fan dau chung ta ail c6 h~ so Cronbach exkhi
lo~i bien VII. r'Oi,Tuy nhien, gia slr chung ta loai nhieu bien hem (vi du
hai bien), chung ra b~l buoc phai phfin rich Cronbach CJ. Ira lai vi luc
nay ket qua SPSS cho Jan phan tich Cronbach ex cnlu khong cho
chung ta ket qua Cronbach CJ. khi loai tLrhai bien tra len.

Trong truong hop loal bien bi vi pharn nOi dung thi chung ta
khong nen lo~i vi Cronbach alpha 0,72 Iii dat yeu dill roi. Khang nhat
Ihiet phai lam t!lng no len ma hy sinh mOt gia rr] quan trong hon, do
la gia tr] nOi dung, Day Iii van de ma cac nha nghien cuu chua kinh
nghi~m (vd, nghien cuu sinh) din chu y. Nhirng con so thong ke la
nhu'ng con so thong ke, chung khong co y nghia neu nhir khang ggn
vao Iy thuyct nao do,

l'hU'ang phap nghien ciru khoa hoc rrong kinh doanh368



duoc do luong b~ng bon bien va thanh phan Xu huong thoang dLf<;7C

do hrong b~ng ba bien do luang (Bang 10.3).

Dua vao nghien ciru voi m~u 306 doanh nghi~p tren dia ban
TPHCM, Nguyen (2007) tinh duoc dO tin c~y rna ba thang do dung
dc' do luang cac thanh philn ella khai ni~m Dinh huong h9C hoi, Cam
kct hoe hol, Chia se fam nhin va Xu huong thoang, theo thIT [l,I' 13
0.84, 0.82 va 0.81.

Nhu v~y, chung ta din rou y Iii do tin e~y, () day duoc drum giii
thong qua tinh nhat quan nISit{licua cac bien do luang, va cong Cv Slr
dung Ii! h~ sO Cronbach a. H~ so nay duoc tinh eho cac khai ni~m
dan huong, MQt khai ni~mda hlICmg la mot t~p gom nhi'eu khai
ni~111dun hU'ong va cac khai ni~m don huong nay phan bi~t nhau
(dat duoc gill tr] ph un biOt, trinh bay trong chuong saul. Vi. vSy, voi
cac khai 11i~mda huong, khi tinh h~ so Cronbach n, ChLlI1gta ph,;i
tinh cho tll'l1g thanh phan. H~ so nay se khr)llg co y nghin nelr c/llJng ta
iinh cflllng /IIpl gil; tri Cnmhaclr a cho tii't ca cac thanh phan ella khai
ni91'11da hU'&ng hoy cho nhi'eu khai niem don huong,

Voi thang do djnh hU'cYnghoc hoi tren day, chung ta phai tlnh
Cronbach (l cho tirng thanh phan rjeng le, vi du thanh phan cam kel
hoe hoi chung ta xcrn xet tinh nhat quan n9i tai cho bon bien (VOl ~
V.)!) do Iu'ong thanh phan nay. Tuong tv nhu v~y roo hai thanh ph'iin
con lai. Chung ta khang the' tinh Cronbach a eho ca thang do nay
(bao gom J I bien do luong), Ttrong tv nhir v~y khi tinh Cronbach Cl

cho nhieu khai ni~mkhac nhau trong mot mo hlnh nghien cuu:
Cronbaeh a. chi eo nghia cho tlmg khai ni~m don hu6ng trong mot
rno hlnh nghien roll.
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\I",: Chung toi luOn mong I11U511 I1h~nduoc phe binh ve each nhin ve thj tn,cmg
cua rnlnh

\110: Thanh vicn Irong dlng Iy I1h~n r6 riing each nhln v€ thi tmb-ng cuo h() can ph.i
duoc li~n tuc xem xct, d;\l1h gia I~i

VII: ChilllB toi luon danh gi" lai IlhL'mgI~ch lac cuaminh khi di~n gi<iithong tin thi
Imang

Thanh phlin: Xu)mang tho.lng: a· .81

V..: C6 sIr thong nhSt vt' muc tieu trong cong ty

\1, .. : C6 51,! nh5t tei cao gll.a ~acphang ban ve huong di cua cling ty

\1111: Tilt c5 thanh vien trong cong ty chung toi elmg theo duoi rnuc tieu cua cling ty

V,~:Tat c.i cac thllnh vien trong cong ty deu xern ho Iii nhimg c9ng SIr dlin dllt cong
ty eI~t dvoc muc tieu

Thanh phan: Chia se tlim nhln: a = .82

v"" i..anh d~o cOng ty C'O ban dung y Iii kha nanghoc hoi lil diem theo ch51 de lao ra
IQi Ihe' canh tranh eho cOng Iy

V.., Hoc hoi III m91trong nhung diem then (hOt t~o ncn gia Irj cho cong ty

Vm: Cong ty cho rAng hoc hoi Iii dliu N, khllng phai Iii chi phi

V.. : Hoc hoi iii mOt yeu to de cling ty ton tai

Thanh ph1i,,: Cam kl!l hqc h6i: a a .84

Bang 10.3.Thang do khai ni~mDinh hinrng hoc hoi
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Theo Iy thuyet do luong cO dien, 56 do cua mot bien do
hrong X, bao gom so do rhuc T, (khong biet du'oc) va sai so
ng5u nhidn e, (v~ng m~t sai 56 h~ thong). Do luong eo dien tuan
thea cac gin djnh: (1) £(&,)=0, (2) Cov(ri,b',) =0, (3) Cov(&nc/)=O,

va (4) COV(T/.ell = O.

Trong mo hlnh do Itrang co dien, co ba dang do luang, (1) song
hanh, (2) 't ruong duong, va (3) tong quat. Do hrong tong quat 111
dang tong quat nhat trong ba dang do luong ella mot bien quan sat.

Do tin e~y a.l. ella bien quan $~t X, duoc dinh nghia la phan
phuong sai ella so do chung ta de ducc Xi (so do chung ta co) duoc
gilli rhlch boi phan phuong sai ella so do thuc T, (chung ta khong
biet) cua n6.

H~ so Cronbach alpha 111 h~so Slr dung pho bien de danh gi<idQ
tin e~y (tinh nhat quan noi t~i)ella thang do song hanh va t nrong
duong. Chu y Cronbach alpha la h~so do luang do tin e~ycua thang
do tong chu khong phai la h~ sO tin e~yeho rung bien quan sat.

Ly thuyet do luang co d_ie'nco the'dugc bo sung sai so h~ thong
va luc nay, mol do hrong d<,ltdO tin c~y hoan toan khi khong c6 51,1'

Chuong 10 nay gi6i thi~u ve phuong phap danh gia do tin c~y
cua do luong.

Sai so do IlYOngbao gom (1) sai sO h~ thong va (2) sai so ngilu
nhien. Sai so h~ thong lit cac sai sO tao nen mot chech eo dinh trong
do luong. Sai so ngllu nhien la cac sai so xay ra mang will ngil.u
nhien. Mot do h.l'angco gia tr] neu no do luong dung duoc cai din do
luang, nghia lit do luang do vling m~t ca sai so h~ th6ng va ngilu
nhien.

TOM TAT CmJONG 10
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hien di¢n cua sai so ng~u nhien trong do hrong. Mot do hrong eo gia
lrj khi v~ng m~t cua eolsai so ng~u nhien va h~ thong.

Khi vilng m~t sai so ng~u nhien thi dO tin c~y cua mi;lt do luang
b3ng d~t cue d~i (b3ng 1) nhung gia tr] cua no co the b3ng O.Tuy
nhien khi do IU'ongc6 ghi trj b3ng 1 thi b3t buoc do tin ~y bilt buoc
phal b3ng 1. VI v~y, do lin ~y IiIctieucan nhung chua du de chomot
do lueng c6 gia trio

I'hul1ng pMp nghi1!ncuu khoa hoc lI'ong kinh doanh372



9. Nhll nghien clm A, trong mot nghien clru ella minh tai Vi{!t!"am, danh
gia thang do do luang ba khai niem nghien clfUsau day:

a. Tinh I\lc quan cua nhan vii'n (ky hi~u IiiLQ)
b. Tlnh kien dinh cia nhan vien (ky hi{!u Iii KD)

c. Kel qua cong vi~c cia nhan vien (ky hi~u IIIKQ)

8. H~ so Cronbach alpha do luong cai gl cua thang do? Nci duoc str dung
cho 10(lithang do nao?

7. Cia trj phan anh d{le diem gl cua thang do? Cho vi du minh hoa?

6. Cho biet S\I' khnc nhau giCragia I'rj va do tin c~y cua do luang khi v~ng
mM (1Ile, hinh do IU'ong co dien) va co mi'it (ma hlnh bo sung) cua sai so
h~ thong?

4. Cia trj va do tin c~y cua do luang co moi quan h~ v6i nhau nhuthe'
nao? Cho vi du minh hoa?

5. I J~so tin cQYnoi len d~c diem gl cua thang do? Cho vi du minh hoa?

3. C6 bao nhieu dang do luang? Cho biet nhung rang bUQc(gi<idinh) cua
tung dang va y nghia cua cac rang buQc nay trong thuc ti~n do Itrbng
khai ni~m nghien Clru?

2. Ly thuyet do luang co dien doi hoi nhl'mg gift djnh gi? Nhi"mg gia djnh
d6 co Y nghia gl trong thuc ti~n do luong cac kh3i ni{!m nghien ciru?

1. Cho biet cac d\lng sai so trong do luang va cho vi du minh hoa?

CAU HOI ON TAP v); THAo LUA,N CHl10NG 10
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Tnt ca cdc bien do luong DCHT c6 h~ so tuong quan bien tong
dat yeu c'i,u (> a.3) va h~ so Cronbach alpha cling dat yell diu (a 0.7).
Tuy nhi~n, nell b6 bie" D5 thi he so Cronbaeh alpha ella thang do nay
tang Ilr a.7 den a.S.115y cho biet nha nghien ciru c6 nemloai bien D5 de'
tang h~ so Crcnbach alpha cho thang do nay khong? Nell loai, vi sao?
Ncu khong, vi sao?

2, Nhll nghien ClI'U B, trong m{)tnghien ceu ella minh tai Viet Nam, danh
gia thang do dung de do luang dong co hoc t~p cua sinh vien (ky hi~u
Iii OClIT). Thang do nay bao gom 5 bien quan sat (ky hi~u hI 01 den
05). Khi danh gia do tin e~y bfulg Cronbach alpha, nha nghien ctru B
thay ket qua Cronbach alpha cua DCHTnhu sau:

Tinh lac quan ella nhsn vien (LQ) diroc do luang b~ng 4 bien
quan sat; tinh kien djnh ella nhan vien (KD) duoc do luang b~ng 5 bien
quan sat, va ket qua cOngvi~cella nhan vien (KQ) duoc do luang b3ng
6 bien quan sat, Slr dung Cronbach alpha de danh gia do tin c~y cac
thang do tren, nhll nghien cuu A quyet dinh loai 1 bien quan sat trong
thang do LQ va loai 2 bien quan sat trong thang do KQ. Hay cho biet
nhung Iy do nao c6 the'dan den vier loai b6 cac bien do luang d6?

Phuong philp nghHin cuu khoa hoc trong kinh doanh374



Michell 1 (1999). Mensurement ill PsycllOlagy: Critical His/ory of n
Met/rodological Concept, New York: Cambridge Uni Press: E>aylil quyel1
sach chuyen khao vc do luong, gi6i thi~u qua trinh ra doi va phat triel1va
nhirng quan diem ve do luang trong nganh tam Iy hoc. Sach duoc viet &
dang ljch sir, van de duoc trlnh bay rat don gian va d~ hieu. La quyen sach
nen doc cho bat ky ai muon tim hieu ve van de do luang trong tam Iy hoc
noi rieng va trong khoa hoc xii hoi noi chung.

Nunnally [C & Burnstein IH (1994),Psydlometric Tlleory. 3'"ed. NewYork:
McGraw-Hili: Day Iii quyen sach kinh dien ve Iy thuyet do IUOngdinh
luong. Sach trinh bay day du hau nhu tat ca cac van de ve do Itrong ke'cis
Iy lhuyet IRT(Item Response Theory) va danh gia do luang. Trong all ban
tan thu' 3 nay, pbuong phap danh gia do luang bltng ph5n tich nhan to
kh~ng dinh CFA (Confirmatory Factor Analysis) cung duoc dira vao.

Zeller AR& Carmines EG (1980).Measurement ill/lie Social Science: Tile Link
behveell Theory alld Data, New York: Cambridge University Press: Day la
quyen sach rat hay va rat co ban ve do luong trong khoa hQCxii hQi.Cac
tac gia trlnh bay ro rlmg va d~ hieu ve do luOng. each danh ghi gia trj va dQ
lin c~ycua do hrong, Sach nay rat can thiet eho bat ky ai muon biet ve do
hrOngtrong nghien ctru dinh luong.
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1. EFA vn 111117" 8it! 111Imgdo

2, M6 hiuh EFA

3. Vi d(l drilll! girl thong do biing EFA

4. Ole d(l/Ig phlinlic/I EFA vn {mg dung

5. Dietl kifll de'plllill tlch EFA

6. Dall" gin gin tr] CrIll thang do bling EFA

7. Phlill tielr EFA vui SPSS

Chuang nay gi&i thieu cac n(ii dung:

Md hinh EFA: Kiem dinh gia tri thang do

CIII(ClIIg 11
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2. M6 hlnh EPA

De' hie'u ro EFA chung ta can hieu ro hanh vi ella cac thanh phan
trong ma hinh cua no, bao gom nhan to (F,), bien do luang (Xi) va

moi quan he giua chung VOl nhau. Dua tren co sa phan rich cua Kim
& Mueller (1978a), chung ta kham pha ba diP hrong quan trong trong
mo hlnh, do Is (1) phuong sai ella bien do luOng X,: Var(X,), (2)

hiep phvong sai giua nhan to F, va bien do hrong Xi: Cov(F"X,)'

va (3) hiep phirong sai giua hai bien do luang Xi va X):

Cov(X.,X,) .

1. EFA va danh gioi Ihang do

NhU' dil trlnh bay a Chuong 8, chung ta can danh gia dl) tin c~y va
gia Irj cia thang do truoc khi kiem dinh Iy thuyet khoa hoc, Chuang
10da giai thi~u phuong phap Cronbach alpha de danh gia dQ tin c~y
thang do. Van de tiep theo 111thang do phai duoc danh ghl gia tr] cia
no. Hai gia trj quan trong cua thang do Iiigia hi hQi tu va gia tri phan
bi~t. Phuong phap phan tieh nhsn to kham pha EFA (Exploratory
Factor Analysis, goi t3t IIIphuong phap EFA) giup chung ta danh gia
hal loai gia trj nay.

Phuong phap phan rich EFA thuQc nhorn phan tich da bie'n
phu thuQc 15n nhau (interdependence techniques), nghia Iii khong co
bien phu thuQC va bit!n dQC l~p rna no dira vito moi nrong quan giua
cac bien voi nhau (interrelationships). EFA dung de rut gon mi)t t~p
k bien quan sat thanh mQt t~p F (F < k) cac nhdn to co y nghra hon.
Co so cua vi~c rllt gQn nay dua vao moi qUem he tuyen tinh cua cac
nhan to voi cac bien nguyen thuy (bien quan sat). Phuong phap EFA
duoc suodung t'Qng rai trong nghien ciru de danh gi<lsa bi) cac thang
do hrong.
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Nhu dii gi6i thi~u, dehie'u ro hanh vi ella Xi' F, va V, trong mo
hinh EFA chung ta can hie'u ro Var(X;) , Cov(F,Xi) va Cov(X"X,),

X, = },F +o,V,
X, = ).,F + o,V,

Hlnh LI.l minh 1103mo hinh EFA mot nhan t6, Quart h~ cua cac
bien do ILr~mgX" Xl'"'' X K voi nhan to F va ph'an rieng U"U" .."V X'

duoc tinh nhu sau:

Cia djnh tiep theo ella mo hinh III philn chung F va phan rieng
U di,\c I~p vai nhau va cac ph'lln rleng cua cac bien do luong khac
nhau cling d(lC I~p vCrinhau vi n6 III phan d~c rrung rieng cua tti1'g
bien do luong:

2.1. Mo hlnh EFA m9t nhfin to

Chung ta xem xet ma hlnh EFA cho mrong hop mot nhan to, day Iii
tnrong hop ella thang do dan huang, nghia Iiinhan to trong rna hlnh
Iii bien tiem a'n dlrC;1Cdo Il10ng b3ng cac bien X"X2" .. ,X 1(' Cia dinh
cua ma hlnh Iii bien do 11I'ong XI bao gom hai thanh ph'lin: philn

chung F (common Factor) cho nhi'eu bien do luang va philn rieng V,
(Unique factor) cho bien do luang do:

X, = J..,F +op,
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Ngulln: 0\13 Ihco Kim & Mueller (J978a)

A'I~81-®
A2--lli-82-@

Hlnh 11.1.Mo hlnh EFAmot nhan t6

De' don gian nhung khong lam mat rinh tong quat chung ta dung
bien chuan trung blnh (mean-deviated variable), nghla III bien c6
trung blnh bfing 0 nhung phuong sai khac 1.

Nh6 I~i bien chuan hoa (standardized variable) Iii bien co trung
binh b~ng 0 va phuong sai bAng 1. 6 day chung ta sir dung bien
chuan trung blnh (trung blnh = 0 nhirng phuong sai oF 1). De chuyen
mQt bien thanh bien chuan trung binh chUng ta lay bien do trt! cho
trung blnh cia no. Neu chung ta chuyen mot bien Y thanh bien
chua'n hoa Z chung ta lay bien do tru cho trung binh va chia cho
dQ I~ch chuan (standard deviation) cua no, chung ta se c6 bien
chua'n hoa co trung blnh bling khong va phuong sai b3ng 1 (xem
Chuang 9),
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V(lI'(X;) = ),~Var(F) +5,'Var(U;)

VICov(F.U,) = 0, cho nen:

Val'{X1) =).;£(pl) + 0/ £(U,') +2A,t5;E(FU,)

= ).;V(lI'(F) +8,'Var(U,) +2A,OiCOV(F.U,)

Nho I~imot so congtlurc tanh ky V!;ll1g E:

E(X+Y+Z) - E(X)+E(Y)+E(Z);

Cov(X, Y) - E (X - P .•• Y -J./t) = E(X,Y), vi fix = Jlt = 0;

va, E(cX) = cE(X), trong d6 c 111h~ngso, cluing ta e6:

Var(X,) = E[(X( - P.r.)'] = E{Xi')

= E[(A;F +b~u,il
= £(A; p' + o;'u;, +2A;r5,FU,)

VI X, IIIbien chu1fn trung binh nen P.r, = 0, do do:

V(lI'(X,) = Ef{X, - PoT)']

2.1.1.Phuong sai cua bien do luemg X,: Var(X,)

Nh6 I~i ding thue tinh Var(X,). trong do fix, la trung binh cuabien

X" nhu sau:
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Cov(F,X,) = £[(F - PF)(X, - Px,)l = E(FX/)

2.1.2.Hi~p phirong sal gifra F va X,: Cov(F,X,)

Nh6 l\li Iii chung ta Slr dung bien chuan trung binh (trung binh = 0),
hiep phirong sai Cov (F,X,) duoc tinh nhir sau:

Phan ;.: IIIphan chung (communality) va duoc ky hieu Iii Hi.
H/ n6i len phan phuong sai ella X, duoc giai thich boi F. 1/,2 dmg
Ian thl ph'an rieng 0,2 cang nho, Dieu nay co nghla Iiibien X, do dmg
d6ng g6p nhieu cho do luang khai niem tiem an F.

Var(X,) =~ +8,1= I
Var(X,) = A; +0; = I

Nhir v~y, phuong sai cia bien do hrong X, cua thang do bao
gcm hai thanh ph'an, ph'an nrong quan voi F: J..;, vii ph''an tuong
quan voi V,:0.2• Chung ta c6 phuong sai cac bien do luang
X"X2, ... ,X. nhir sau:

Var(X,) = AJVar(F) +o/Var(Vi)

:)';+15/=1

N~u chung ta chuan hoa cac bien Xi' F vii Vi (bien co trung
blnh b~ng 0 va phuong sai b~ng 1), luc nay Var(X;): Var(F):
Var(V,) -1, chung ta c6:
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Nhu v~y, trong ma hinh EFA chi co mot nhan to, trong so nhdn
to chinh Iii h~ so nrong quan ghia nhan to do voi bien do IliOng Xi'

Cov(X, ,U,) = CorriX, ,U,) = A.,.

Cov(F,X,) = Corr(F, X,) = A,
Cov(F,Xa) = Corr(F,Xa) = 2a

Tu do chung ta co:

Neu chung ta chwln hoa F va Xi: Var(F) = 1,

Cov(F,X,} = Cor(F,X,), va nho lai F va U, doc l~p nhau:
Cov(F,U,)= 0, chung ta co:

CovCF,X,) = ?.;Var(F) +oiCo\l(F,U;)
= ).;VarCF)= A; = Corr(F,X,)

Cov(F, XI) = E{(F)(J~F +bP,»)

= £().,F' + bIFU,)

= J.,E(F2) +bjE(FU.)

=A,Var(F) +b,Cov(F,U,)

Cling nh~c l{li Iii ma hlnh do hrong cua bien Xi lit

X, =A.IF+o.u" va E(F') = Var(F), chung ta c6:
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COI'(X" X,) = }.,A, =Corr(X"X,)
Cov(X,.X,) = ;,..1, = Corr(X"X)

Nhu v~y:

Cov(X" X I) = J.,}.jVaJ'F+AI01Cov(F,UI)

+ O,AjCOV(U"F) +o/5;Cov(U"U)
=}.}•.VarF, ,
= }.,).j =Corr(X"X,)

Nh& l~i F va UI doc l~p nhau va cac UI rung doc l~p nhau:

Cov(F,UI) = Cov(UI,F)= Cov(U"U,)= 0, va neu cac bien duoc

chuS'nhoa: Var(F) =1 va COy (X"Xj) = Cor(X"XI), chung til c6:

COI'(X"X,) = E[(X, - f.1t)(X; - f.1x')]

=E(X,Xj}

= E[(}.,F +o,U,)(?,F +o,U,)]

= E(J.,J.IF' + J..oIFU1+ o,AjU,F + o,o,U,U I)

= J.A E(F')+J.o.E(FU )+o.}..E(U F)
r ) 1 I J ' J '

+0/5;£(U,U;)

= J.,A,V(lrF+ J.,oICol'(F,U I) +o.}.,Cov(U" F)

+ o,o,Cov(UI'U,)

2.1.3.Hi~p phuong sai gili'a X, va XI: Cov(X" Xj}

Nh& lai chung ta suo dung bien chuan trung blnh:,tIx,= f.1x,= 0, chung

ta tinh hi~p phuong sai Cov (X"X,) nhu sau:
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Tuong t~rnhu truang hQP me hinh EFA mot nhan to, chung ta
din biet: Var(X,), Cov (P. X,> va Cov(X"X,). Chung ta vfm Slr dung
bien chuan trung blnh trong tinh toano

Gi<idinh ella InOhlnh 111cac "han to F, va P, doc laP nhau va
chung cling doc laP v6i cac phan rieng cua cac bien do luong. Cac
phan ri&ngella hai bien do ILrongkhac nhau cung dQC laP v6i nJ13L1:

2.2. Mti hinh EPA hai nhan 10doc I~p

Bay gio chung ta xem xel me hinh hai nhan to I', va Fl trong trtrOng
hQP F va Fl dQC I~p nhau: Cov (1'" F,) = 0 (Hinh 11.2).

Trong rruong hop hai nhan to doc I~p, day Iiime hinh do lueng
hai khai niem don hircng doc laP nhau, F, va P,. Hai khai niern nay
duoc do lvong boi k bien do hrong: X,.X, .....X;, Tuong tv nhtr me
hlnh EPA cho mot nh5n t6, bien do luang X, bao gom hai thanh

p115n:phlln chung cho F, va P, va phan rieng U, ella X,:

Tir d6 chtlng ta nh~n thay, nell h~ so wong quan gil"rahai bien
do hrong X, va XI cang Ion thl trong so nhan to cua hai bien do

leong X, va X, ding lon. Di'eu nay co nghia la X, va XJ la hai bien

do luong tot cho khai ni~m ti'em a'n F.
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VlIr(X,) = E(X/) = E[()..,F, + J..,Ft+OtJl)t]

= E(J."F,)I] + E[()."F,)1 J+E[(OiUi)lj
...2AIIA.2E(F,F,) +2J..,o.E(F,U,)+ 2i."o;E(F,U,)

= A~,V(/,.(F,)+ ).~,V(/r(F,)+~IV(/r(Uf)
+ 2A;,J.i,Cov(F" F,) + 2J..,";Cov(F"U;) + 2)~,o.Cov(F2'U,)

Thay the cac thanh ph'iin cua X, va cong thuc tinh phuong sai
cua n6 chung to) co:

XI = A.,F.,+ A.,F, + oU.I I.. l J

Trong d6:

Var(X,) = E[(X, - fix,i] = E(X?)

2.2.1.Phuong sal cua XI: Var(X,)

Phuong sal cua X; duoc tinh nhir salt:

\,

Ngulln: Dua theo Kim & Mueller (1978a)

------- All ----...I '____;:__.J

Hinh 11.2. M6 hlnh EFA vui hal nh3J116 dQc l~p
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Nh6 I~i ding thuc tinh hi~p phirong sai cua tong: Cov(aX,
bY+cZ) - abCov(X,Y)+acCov(X,Z), va Cov(F"F)= Cov(F"Vj),

chung ta e6:

2,2.2.Hi~p phuong sai gifra F;va X,: Cov(F;,X)

Tiep theo, chung ta tinh hi~p phuong sai gifra nhan to F" lay vi du
F" va biendo Ilrang X,:

Nhu v~y, ruong tl,l' trong m6 hlnh mot nhan to, phuong sai XI

bao gom hai ph'iln: phan chung cho ca F, (2i,)va Fl V:1) va phan
rieng V, (0/) ClHI no, Vi va.y chi so phan chung H;' diroc tinh nhu' sau:

Ii' = ,.t', + 21,I , J.

Neu cac bien deu a dang chuan hoa: Var(F;) = Var(V,) = 1,

chung ta e6:

Var(X,) = 2:,Var(F,) +2:,Var(F1) +o}Val'(U,)

DO' v~y:

Cov(F;, F,) = CO\l(F;,Vi) = Cov(F"V,) = 0

Nh6 lai gia djnh cua mo hlnh:

387Chuong 11.M6 hlnh EPA: Kiem djnh gi~ tr] thang do



2.2.3. Hi~p phirong sal gifta XI va X,: Cov(X"X,)

Chung ta c6 the tinh hi~p phirong sai gilta hIDbien do luang Xi va
XI nhu sau:

Chung ta nh{ln thay trong trirong hop mo hinh EFA voi hai
nhan to doc I~p thi rrong so nhan to glUa nhan to F, va bien do
hrong X, v~n la h~ so tuong quan giira nhan to r; va bien do luang
XI d6.

Cov(F2,X,) = Corr(F1,X,) =A,l
Cov(f~,Xl) = Corr(F"X1) = 2,2

Cov(F;.X,) =Corr(p;,X,) = )'1'

Cov(F"X,) = Corr(F"X,) = 2"

Ttr d6, chung ta c6:

Cov(F,.X.) = Corr(F;.X,) = A"

Neu F, va X, Iii cac bien chuan hoa: Cov(F;.X,)= Cor(F;,X/)

vii Var(F,) = 1, chung ta co:

Cov( F" XI) =A"COV(F"F,) +A,2COV(F,,F2) +GiCov(F,,VI)
= A,.Var(F,)
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('ov(X" X,) = Corr(X"X,) = )")"2' + .:1,')"22

COI'(X"XJ) =Corr(X" X,) = A"J", +}")"l2

Cov(X "X,) =Corr(X"X.) = )."A" + 2"2,,

I'll' do:

Neu nh5n to F, va P, Iii cac bien chuan hoa: Yar(F,) = Val' (F,) c
1va Cov(X"X,) - Cor(X"Xj). chung ta co:

Cov(X" Xi) =COI'(A"F,+ )."F, +O,U,.)./,F,+ )."F, +o,U;)
= ).")."COI'(F,, F,) +A").,,Cov(F,.F;) + )~'OJCov(F"UI)
+A;,..l.I,COI'(F,.F,)+ 2"AJ,Cov(F"F,) + )~/jjCov(F"U,)
+ O,AT'COV(U"F,) +O,J"I1COV(U,,F;) + o,o,Cov(UI'U i)

Chung ta e6:

XI = A"F, +A'1lF,+OPT
XI = A"F, +ApF, +O,U,

V6i:
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Trong trtrOng hQPhai nhan 10c6 rnoi quan h~ voi nhau, va day
la rna hinh do hrong hai khAi niern dan hU'angco quan he nhau, F,
va Fl' Hai khai ni~rn nay duoc do Iuong boi k bien do luong:
Xl'Xl' ....Xk• Tuong tv nhu rna hinh EFA cho hai nhan to khong

Nguon: Dua theo Kim & Mueller (J978a)

Hinh 11.3. Mo hlnh hai nhfin 10c6 tuong quan

2.3. Mo hlnh EFAhai nhan 10 tuong quan

Baygio chung ta xern xet rna hinh hai nhan to F, va Fl trong tnrong
hop F, va FI c6 rnoi quan h~ vo; nhau: Cov(F" FI)* 0 (Hlnh 11.3).

Chung ta nh~n thay, tuong tv voi me hinh EFA mot nhan to,
rrong me hlnh EFA hai nhan to doc I~p, h~ so wang quan gifra hai
bien do luong X, va Xi la tong cia tich hai trong so: Ail va Ajl cia
X, va X, tren rung nhan to.
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2.3.1. Phuong sai cua Xi: Var(Xi)

De d~ theo dai, chung ta xem xet ma hlnh hai nhan to c6 tU'011g
quan nhau F, va Fl voi mot bien do luong X, nao do, bieu di~n a
Hinh 11.3a.

Tuong h,r nhu trong truong hop rno hlnh hai nhan to doc I~p,
rna hinh do luong bien Xi dUQC bieu di~n nhu sau:

Tuong t1,l' nlur truong hop mf hinh EFA hai nhan to doc J~p,
chung to din biet: Var(X;), Cov(F.X,) va Cov(Xi,Xi}. Chung ta

v5n str dung bien chuan trung binh trong tinh toano

Cov(F"U,.) = Cov(F,.U,) = Cov(U,.,Uj) = 0

Cia djnh ella ma hinh Iii cac nhan to F, va F, phu thuoc nhau:
Cov(F" F1) .. 0, nhung chung doc l~p vai cac phan rieng cua cac bien
do luong. Cac phan rieng ella hai bien do hrong khac nhau cling dQc
J~p voi nhau:

quan he nhau, bien do lu'emg X, bao gom hai thanh phan: phfin

chung cho F, VII PI va phfin rieng U,. ella X,.:
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Neu F, va PI va U, la cac bien chuan hoa: Cov(F"F,)=

Cor(F"P,) va Var(F,)= Var(P)= Var(UI) =1, chung ta c6:

Tuy nhien, bay gio Cov (J~,F2)'" 0, nhung Cov (F"Ui) ~

Cov (FI,VI)= 0, chung ta co:

Vur(X,) = E[(X/] = £,[(,1/1 F, +A'lFz +o;UI )1]

= £[(,1" F,)1J + £[(A;, F,»)2 + £[(O;VI)1)
+2A;,A;I£(F;F2) -I- 2A"o;E(F,U;) + 2A;,O;E(F2UI)
= A;,Var(F,H A~IVar(F,) + o,LVar(U,)
+ 2A11A11Cov(l~~) + 2,1"0ICOV(F,V,) + 2?;lO,COV( F,U,)

Vlvfiy chung ta se thay cong thirc tinh pheong sai ella X, trong

rnrong hop nay tuong tv nhu trong truimg hop hai nhfin to dQcI~p:

Nguon: Dun thco Kim & Mueller (1978a)

Hlnh 11.3a. MD hlnh EFA: F. va FI vai bie'n do lUCmgXi
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Nell F, Iii bien chua'nh6a: COI'( F" FI) = Cor( F" F,) = rF,f va

Var(F,) -1, chung ta c6:

C'OI'(F" XI) = A"COV( F" F,)+A"COV(F" F2) + OiCOV(F"U,)
= A"VIII'(F,) t- A"COV( ~, F;)

ChLI Y trong [I'u'ang hop nay Cov (F" FI) '" 0,

nhung Cov (1'; ,U,) - 0, chung ta co:

2.3.2. Hi~p phurmg sOlicua F, va X,: Cov(F"X,)

Tiep thco, chung ta tinh hi~p phuong sai giu'a nhan to. "i du ~, va
bien do Juong X, nhusau:

sau:
Va h~ 55 phan chung 1-1,' cua bien do luang X, duoc tinh nhu
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Cov(X" X,) = A"A"Var(F;) + A,,J"l,Var(F;)
+ (A,')"l2 + A"A.")Cov(F,,F,)

Chu oj III bay gioCov(F"Fj) .,0.

Tuy nhien, Cov(F"U,)= Cov(U"U,) = 0, chung ta co:

COI/(Xt' XJ) = Cov(,1,ilF;+ )."F, +O,U,.A"F; + ,1.,,1'; + o,U I)

= AIIA"Cov(F;, F,) + AilAilCov(F, ,F,) +AilOjCOV(F"U ,)

+A'lA"Cov(F2> I~)+A'IlA;,COIl(F"F,) +A"ojCov(F"U,)
+o,2J,Co)/(U"F,) + 0i,1,ilCOV(U"FJ + °iOjCOV(UpU,)

Chung ta c6:

X, =AIIF,+ ,1,'lF; +O,U,
X; =A/lF, +A,zF, + su,

2,3.3.Hi~p phoong sai giiia X, va X,: Cov(X"X)

Dc tinh loan hiep phuong sai cua hai bien do hrong X, va X I mung

ta bO SLIngmot biC'n (X,) vao mo hinh (Hinh 11.3b):

Voi:

Ket qua nay cho thay trong truong hop mo hlnh EFA voi hai
nhan to phu thLlOcnhau thi h~ so tuong quan giira bien XI voi nhan
t5 F, bay gio khong phai chi Iii trong 55 nhan t5 giiTa XI va F, nhu
rrong truong hop hai nhan t5 doc I~p nira rna con them thanh philn
hrong quan ella hai Man t5 (AnrF,I,)'
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Nhu v~YI eung ruong t~rvoi rno hlnh EFAhai nhan t5 Goe I~PI
trong rno hinh EFi\ hai nhan to phu thuoc, h~ so tuong quan gili'a hai
bien do luong X, va x/ la tO'ngcua tich hai trong sO': )'/1 va A-/I ella
X, va X, tren timg nhan to cong them thanh phan tao ra tir luang

quan gili'a hai nhan to nay.

Tuong tv nhir v~y, chung ta eo the tinh hi~p phirong sai ella hai
bien do luang X" X I bat ky nao do trong mo hinh. Va, cung tuong

tt, nhir v~y, chung ta co the' tinh roan Var(X,), Cov(F"X,> va
Cov(X"X,> cho cac rno hinh EFA co nhieu nhan to (F > 2) c6 hay

khong co nrong quan voi nhau.

Cov(X"X,) = Corr(X"X,)
= ~,~, +~2~2 +(,t'J~2 + ?~2?"2,)IF,F,

Nell nhill1 t5 F, va F, la cac bien chuan hoa:

Var(F,) =Var(F1) =] vilCov(F"F;)=Cor(F"F),chimgtaco:

Ngu'On:Ova lh~()Kim &. Mueller (19780)

Hinh T1,3b. Mo hinh EFA: r~,F, va hai bien do luimgX, va x,
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X, =A"F, + ;"2~ +ciU,

x, = .:!"P, +.:!,2F2 +c,UI

x, = 4z,F, +AuP,+ c,U,

2.4. Ma tr~n EFA

Trang phan tich EFA, chung ta co hai rna tr~n quan trong de xem xet
khi danh gia cac thang do, do la rna tr~n cac trong so nhan to (factor
pattern matrix) va rna tr~n cac h~ 56 nrong quan (factor structure
matrix). Khi cac nhfin to khong co quan h~ voi nhau thl trcng so nhan
to giCram{>tnhan to va mot bien do luong Iii h~ so nrong quan gifra
hal bien do. Cung chu y them Iii trong so nhan to 13tac dong cua khai
ni~m nghien cuu vao bien do luong. Nho lai trong mo hinh do Ilrang
ket qua: khai niQm nghien cuu (bien trem an) lil bien nguyen nhan va
bich do luong 121bien ket qua.

Nh~c Ii)i 111mot bien do hrong X, duoc bieu di~n 6 dang to hop

tuyen tinh (linear combination) ella phfin chung (chung cho tat ca cac
bien do luong) va phan rieng (rieng cho bien do Iu'ong do). VI v~y,
gii:isir mo hlnh do hrcng EFA co hai rlhan to: F, va PI' va k bien do
luong: X"X1 ....,X.' l~p to hop tuyen tinh bieu di~n cac bien do
lu'ong X, nhu sau:

Trong thuc nan nghien cuu, de nhsn t6la cac khai ni~m nghien
cuu (bien tiCm an) trong mot rna hlnh nghien cuu. VI v~y, chung
thuong co nrong quan voi nhau. Cac mo hlnh EFA khong co tuong
quan vai nhau la cac rno hinh cia dUQ"C xoay vuong gee (gi6i thicu
trong cac phan tiep thea).

Phuong phap nghiCn ein" khoa hoe trong kinh doanh396
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X,.Cong Iy loi ho~l dQng c6 hi~u qua t<liTi'en Giang

X,. Doanh thu cio:l cong Iy loi 13ng Imang theo mong muon

Xl. Cong Iy loi <.'Iallqi nhuSn nhu y muon

x •.Chung 16i licp tvc dau tu kinh doanh diUh~n I~iTi'en Giang

X,_ Cong ty loi si' giai Ihi~u Tlen Giang cho cac cong ty khac

Xe, "Ihin chung, cOng ly chung loi ral hill long ve vi~ dau til"tai Tlen Giang

Bang 11.2. Thang do rmrc de}hai long cua doanh nghiep

3. Vi du danh gift thang do bfing EFA

3.1.Thang do dan hireng: Ill!)t nhan to
Nguyen (20093) uong mOl nghiell cuu ve marketing dia phirong do
luong S~l'th6a man ella doanh nghiep doi voi dia phuong (tinh Ticn
Ciang) v6i thang do bao gcm 6 bien do luong (Bang 11.2).

All

Dien do Trong so nhan 10 Phan chung Phon rieng
lullng F. F, HI U,

X, ~11 All HI U,

X, "" AU H, U,

Bang 11.1. Matr~nrrongso nhfinto

Va rna tr~n trc;mg so ella rno hlnh nay co dang nhu sau
(Bang 11.1):

Chuong 11. Mo lunh EPA: Kiem din" Si~ tr] lhang do



Bien Trong 55 Ai Hi'
XI .842 .709
X, .837 .701

Xl .763 .:1)'1

X. .n2 .522

Xl .695 .483
X. .832 .693

61,49261,4923.690
%VarianceTolal

01<. of Cumulative
E1t'lraction Sums of Squared LoadingsInitial Elgcnval"cg

%o( Cumulative
F Totnl Variance %
I 3.690 61.492 61.492
2 .930 15,506 76.998
3 .554 9,237 86,235
4 .349 5,S23 92.059
5 .296 4,933 96,991
6 .181 3.009 100,000

Bang 11.3b. Ma tr~ nhan to

Bang 11.3a. Nhfin t5 va phuong sai trich

De kie'm djnh gia rri hoi tv CLIo.. thang do nay, phan tich EFA
duoc Stf dung voi mot m5u gom 396 doanh nghiep t~jTi'en Giang v6i
ket qua do SPSS thuc hi~n duoc rrinh bay trong Bang 1l.3a va l l.Sb.
Kltt qua nay dua vao phep trich PCA (Principal Component
Analysis), mot dang cua phan tich EFA.

Bang 11.3a cho thay c6mot nhan to trich duoc voi tong phuong
sai trich TVE (Total Variance Explained) Iii 61.49%. Di'eu nay co nghia
la nhan to nay lay duoc 61.49% phttcmg sai cua 6 bien quan sat do
IttOng khai ni~m 51! hai long cua doanh nghi~p. Phan con lai la phan
rieng cua cac biltn do Ittang (Xl ~ X6). Bang 11.3b cho chUng ta
rrong so nhan to (..t,) va chi so phan chung (H,2). Nho Iai la khi chung

ta co mot nhfin to thl Hi = 2~ va trong so nhflll to chinh la h~ so
tuong quan giCranhan to va bien do luang.

I

PhU'ong phap nghien cll'U khoa hoc trong kinh doanh398



I Chu y day chu-a phiii 13each danh gi;i dung dAn gill tri hOi tI,I rnacan phai
tien h,nh do luimg nhleu ran, ho~c pMi dung CFA.

T6'clllfe IIlIill live

x...M\IC tieu va noi dung mon hoc nay duQC gtang vien gi6i thi~u ro rang

X... NQI dung mon hc;>cnily dm;" sip xep rat h~ thong

x...Tol n~m r6 duc;>cmuc dich va yeu cau rua men hoc nay

k.GV 111mro ngay tir d'aunhling ky vQngCV mong dQi tir SV khi hoc

mon hoe nay

Giallg d(ly

X.,.GV co kiC'11thl,e sf>uv~ mlln hoc nay
X.,.GV gtang gilli cae viin d~ trong men hoc nay rat d~ hieu

Xm.CV rnon hoc nay chu.anb] bai giang rat ky luong

Bang 11.4. Thang do nang l\fCglang vien

3.2. Thang do dan hurrng: hai hay nhi'eu nhan t6
Nguyen & Nguyen (2010a) trong mot nghien ciru ve giao due kinh
doanh xay dung khai lli~mmlllg IF'Cgiring vien, mot khai niern cia
huang baa gom ba thanh phan: gidng dIJY, 10'chi«: mon Jr9C, vii IIco'I18
lac lup hoc. Thang do khai niem nay baa gom 11 bien do lu>bng
(Bang 11.4),

Ket qua tren cho chung ta thay lit cac bien do hrong deu co ph'fm
chung vOi mi;1tva chi mot nhan to'. VI v~y, thang do nay la thang do
dan huong. Han nita, cac irong so l-ibm to Ai deu cao, hay noi each

khac, phan chung 11,1 Ian (ru 50% tra len, trU bien Xj hoi nho hon

50%) hon ph'an rieng VI' Nghia Iii phan phuong sai ella X, tham gia
vao F 16n. VI v~y thang do dat gi:i tr] hOi 11.1'. VI chi co mot nhiin to',
nen chung ta khong xem xer gia trj phiin bi~t. Cling chu y lit EFA
thuong dung de' danh gia so bQ lhang do. Chinh xac hon, chung la
phai Slr dung phan tich nhan to khling dinh CFA.

399CI1U'ong '11. Mo hlnh EFA: KWmdjnh gia trj thang do



3.2.1. Stl' dung PCA v(Yi Varimax

Khi chung ta Stl dung phU'c.mgphap PCA Irong phan rich EFA, phan
chung ban dall (initial) Ilion bAng ] va phan trich clIoi cung
(extraction) nh6 hon 1 (Bang l1.4a).

1. Slf dung phep trich nhan t5 Iii Principal Component
Analsyis (PCA) v6i phep quay vuong geeVarirnax,

2. Slr d~111gphep trlch nhfin 15 Iii Principal Axis Factoring
(PAr) voi phep quay khong vuong g6c Prornax.

Cac tac gia tren Slr dung phan tich EFA dedanh gia so be) thang
do nay v6i mot m~u 129 sinh vien clr nhan khoi nganh kinh teoKet
qua EFA nhir sau cho hai truong hop sau:

TlIfJ/l8 Me 16p"(lc
X,,,,GV mon hoc nily kich thich SV th1i(, lu~n trong lop

X...T6i thu-ang xuyen thao lu~n voi GV khi hocmon hoc nay

X,u.GV mon hoc nay luon 1~0'CCI hQi cho SV d~t cau h6i trong lap

xlI,ev mon hoc nay luon khuycn khlch SVdua ra cac y tuong, quan

diem m6'i

Phuong phap nll"ie" cuu khoa hoc trong kinh doanh400



Bang 11.4b. Total variance explained

F Initial Eigenvalues Extraction Sums of Squared loadings

%of Cumulative %of
Tolal Variance iyo Total Variance Cumulative oft)

'I 5.110 46.456 46.456 5.110 46.456 46.456

2 1.766 '16.055 62.511 1.766 16.055 62.511

3 1.082 9.837 72.348 1.082 9.837 72.348

4 .600 5.456 77.804

5 .540 4.906 82.710

6 .443 4.031 86.740

7 .442 4.021 90.761

8 .318 2.888 93.649

9 .305 2.776 96..l25

10 .2.>11 2.162 98.588
11 .155 1.412 100.000

Chuong n. Mohlnh ErA:Kie'm dinh gia hi thang do 401

Bang 11.4a.Communalities trong PCA

Inilial Extraction

X" 1.000 .797

XIIl 1.000 .776

X.. 1.000 .845

X.. 1.000 .764

x. 1.000 .70S

X... 1.000 .677

X... 1.000 1626

X." 1.000 .636
Xl. 1.000 .566

X.. 1.000 .798

XII 1.000 .769



Bang 11.4d. Rotated component matrix

Component
To clurc Ttrong tac Giang day

Xm .192 .208 .847
X", .324 .223 .788
Xro .167 .331 .841
Xoo .077 .782 .383
XJI5 .106 .793 .253
X"" .096 .804 .142
X'" .346 .702 .116
XIlI .769 .147 .150
X09 .692 .250 .155
XIO .861 .142 .189
Xu .857 .016 .187

Bang 11.4c. Componenlmatrix

Component
Cl C2 C3

XOI .713 -.147 -.517
XO! .766 -.038 -.434
Xro .767 -.236 -.448
x.. .719 -.473 .154
X", .668 -.430 .271
XC'6 .606 -.421 .363

Xo7 .677 -.158 .378
XOI! .618 .490 .123
X<l'/ .636 .368 .162
Xu. .690 .SS6 ,'108
XII .613 .626 ,038

Phuong phap nghlen Cl''Ukhoa h9Ctrong kinh doenh402



Bang 11.5a.Communalities

Initial Extraction

Xu, .623 ,634

X'" .630 ,673

X"" .719 ,850

XI)< ,613 ,73'1

XI)!) .523 ,610

X.. ,457 ,519

Xu, .483 .478

Xll3 ,452 .496

X09 .421 .431

X,. .694 ,792

XII .616 .702

3.2.2. SUodung PAF vai Prornax

Khi chung ta Slf dung phep trlch PAF voi phep quay khang vuong
g6c (prom ax) Irong phfin rich EFA, phan chung ban dall (initial)
khong bAng 1 nfra vi c6 phan rieng U trong rno hinh (Bang 11.5a).
Toong ~I nhu trong PCA, Bang ll.5b trinh bay phirong sai trich va
rnQt so chi liell khac nhtr eigenvalues. Bang II.Sc til rna Ir~ rrong so
khi dura quay nhan to.

403Chuong 1L. M6 hlnh ErA: Kigm dinh gia tr] thang do



ChLI Y 11.1v) chung la Slr dung phep quay khong vuong g6c nlln
rna trQn nhfln to sau khi quay co hai dang: Pattern matrix (Bang
11.5d) la rna lr~n cac trong so nhan to (2;), va Structure matrix (Bang

11.5e) 111rna tr~n h~ so tuang quan giu'a bien Xi va nhan to F,.
Chung ta cung Ulay 111PAF trich duoc ba nhan to ruong u"g v6i ba
thanh phan cua thang do nang luc giang vien (Bang ll.5d): giang
day, to chuc mon hoc, va tuong tac lap hoc,

Bang 11.Sb.Total variance explained

EXlracUon SUJJ'IS of squared Rotalion
lnltlal elgenvalues' loadings

~of Cunlulatlvl' ~of Cumulative Total .i. of

r TOI..I variant" % Tou' variance •• variance

5.110 46.456 46.<lS6 4.756 43.236 43.236 3.431 31.8'16

2 1.766 16.055 62.511 1.423 12.939 56.175 3.605 33.457

3 1.082 9.837 72.348 .737 6.698 62.873 3.738 34.697

4 .6()() 5.456 77.81).1

5 .540 4.906 82.7l0

6 .'143 4.031 86.740

7 .442 4.021 90.761

S .318 2.888 93.649

9 .305 2.776 96.425

10 .238 2.162 98.588

II .155 1.4'12 I ()O.()(~)

l'lul'ong phap nghien ecru khoa hoc trong kinh doanh404



Bang 11.Sd. P"ItCI'll matrix

ractor
Tuong tac To clurc Gio\ng day

XI,I .022 -.009 .79J

Xt:;l .151 -.016 .745

XI' -.082 .().16 .930

X,., -.090 .799 .135

X,, -.023 .779 .017

X". -.011 .761 -.060
x..r .230 .605 -.057

x... .677 .050 .010

X," .568 .140 .033

X.. .899 .012 -.1l27

XII .865 -.130 .037

Bang 11.Se. Factor matrix

Faclor
Fl F2 F3

XOI .690 ·.138 -.373

X" .745 -.045 .340

X., .ns -.254 -.430

x.. .705 -.437 .208
X.I\ .639 -.363 .263

X.. .568 -.333 .294
X. .629 -.114 .263

XI!! .576 .396 .084

X ... .585 .284 .093

XIO .685 .557 .111

XII .598 .587 .028

405Ch"OI1I; 11. M6 hlnh UPA: Kicrn djnh gl~tr] Ihang do



Bang 11.5f. Ma tr~n nrong quan: thang do nang lIfe giang uien

x.. x.. x" x.. x... x.. x" x.. x.. X'(1 Xu

XIII .639 .734 .341 .492 388 .359 .296 .274 .397 .309
XOI .639 .737 .3112 .41\5 .392 .336 oJ?7 .460 A3l .41 (I

X" .73'1 .737 .315 .541 485 .369 .461 .340 .317 .306
XIII .341 .342 .315 ,255 24ij .225 .no .475 .628 .576

X" .492 .41\5 .s'n .255 679 .617 .528 .276 .278 ,17(;

X.. .388 .392 .485 .248 .67'l .547 .514 .280 .272 .182
X.. .359 .331> .369 .225 ,617 547 .478 .291 .197 .168
X,. .296 .377 ,1.161 .32U .528 514 .478 .389 .430 .284
X.. .274 .400 .3·10 .475 .276 .2S0 .291 .389 1 .535 .518

X.. .397 .431 .317 .628 .278 272 .197 .430 .535 .751
Xu .309 .41(, .JOb .S7b .176 182 .168 .284 .518 .751

Bing 11.5g. KMO and Bartlett's Test

Kaiser-Meyer-Olkinmeasure of sampling adequacy .839

Bartlett's test of sphericity Approx. Chi-square 754.424

df 55
Sig. .000

Bang 11.Se. Structure matrix

Factor
'l'uong tac 1'6chirc Giangd~y

)(0. .412 .499 .796
Xm .516 .51.5 .810
x... .400 .600 .919
X .. .300 .848 .595
X'" .299 .781 .497
X.. .266 .719 .415
Xm .446 .662 .440
X", .702 .329 .379
X", .640 .389 .403
X'v .890 .357 .428
XII .831 .243 .386

I'huung phap nghien elm khoa hoc trong kinh doanh406
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Hlnh 11.4. So do diem gay va eigenvalue
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Bang n.Sh. Anti-image correlation matrix
Xc. x.. x.. x.. x. x. x., x.. x.. x.. x..

Xc. .812 -.144 -.511 -.OS5 119 ()15 -137 .234 .114 ·.251 101
X", - 1"'1 .816 -.451 .082 -.12'1 ()15 002 .071 -.230 ·076 ·.098
X., -.511 ~.451 .165 -.060 -.011 -,143 .112 -.280 .000 240 -.(196

x.. -.055 .082 -.060 .914 -.015 -.012 ·.039 .013 -.160 -.27d ·.170

X" -.IW -.124 ·.0·1-1 -.()lS .668 ·.396 ·.321 -.150 .l~19 ·.02A .087

X'" .045 .045 ·.143 -.012 -.396 .885 -.182 -.130 -.020 ·.047 .035
XU7 -.137 .002 .112 -.03~ -.321 -.182 .853 -.209 -.114 .162 -.072

X" .234 .071 ·.280 013 -.150 .130 -.20~ .8>7 -.11)4 -.299 .IIS

X" .114 -.230 .800 -.160 0>19 ·.020 -.114 -.104 .911 -.128 -139
x.. -,'l57 -.078 .240 - 218 -·026 -.047 .162 -.299 -.128 .158 - 562
x,. .101 -.098 -.096 - 1711 0,<7 .035 -.072 _1i8 -.139 -.562 .1102

Ghi eh"':Gia tri tTen dUOngchilo IiiMSA (measure of sampling adequacy) va ngoM
dttOng cheo IIIgia hi am cu. h~ so urong '1uan tUng ph'lin gifta cac bien.



4.1. Nhan to chung va thanh philn chinh

Trong phan tich EFA chung ta co nhieu phep trich nhfm to. Gorsuch
(1983) Ii~t ke mot m~u gom 19 phep trich, Mot so phep trich thong
dung co the ke' ten 111phep trich Principal Components, Maximum
Likelihood, Least-Squares, Alpha Factoring. Image Factoring.
Principal Axis Factoring. Chung ta the' chia chung thanh hai nhorn
chlnh: mb hinh nhan to chung (Common Factor Model), got t~t la
CFM, va ma hinh thanh ph'lln chinh PCA (Principal Components
Analysis model).

Khac nhau co ban giCra hai phuong phap nay 111Communality
dLfa vao trong phep trich. Nh& I')i, trong EFA, phuong sai ella bien
do IU'erngx, baa g0111hai thanh phfin, phan chung Communality va

phan rieng Unique. Neu do ILl'emgco sal so (dieu nay luon luon xfly
ra trong nghien ciru). chong ta c6 them phan sai so do luong. Trong
PCA, phan Communality CItra vao cho cac bien do hrong b~ng 1,
nghia la otra toan b';' (100%) phuong sai cua bien do hrong X, vito
phdn rich. Trang CFM, ban dau chung ra chi chon phan
Communality dc' dua vao va no luon nho hon 1 va cO l~p phan rieng
va sai so (Hlnh 11.5). C1,lthe hen, muc tieu cua PCA Iii lam sao trich
duoc nhfeu nhat phuong sai cac bien Xi ron rnuc tieu cua CFM la
giai thich tot nhat hil;p phirong sai gifra cac bien Xi (Kim & Mueller
1978b). Cac phan mem may tinh, vi du SPSS deu chon s~n cac
Communality ban crau de dua vao phan tich CFM.

Mot die'm cling can phan biet lil phan Communality dira vao
(b~ng 1 trans PCA va nho hon 1 trong CFM) 111gia hi ban dau. Sau

4. Cac d<)ng phan tich EFA va frng dung

Thong qua hai vi du rninh hoa, trong phan nay chung ta giai thi~u
nhirng di/i'm co ban trong SLr dung va di~n giai kEltqua EFA trong
danh gia thang do.

Phuong phap nghiel) cU'Ukhoa hoc trong kinh doanh408



Tren COSa nay, PCA trich duoc nhieu phuong sai hon CFM. So
sanh hai VI du tr~n day chung ta thay nell sLf dung PCA, phuong sai
C.1cthanh phftn trich duoc tlr 11 bien do luang thang do nang 1~I'C
giang vien Iii 72.348%. Trong khi do, PAF (mol dang trich cua CFM)
chi trich duoc 62.873%. Vi v~y, PCA cung voi phep quay vuong goc,
thuong Iii Varimax (Kaiser 1958), duoc sir dung khi chung ta muon
trich duoc nhiCu phuong sai ru cac bien do luang vui so IUQng rhanh
phan nh6 nhat de' phuc vu cho m\IC tieu du bao tiep theo (Dunteman
1989; Hair & ctg 2006). Phuong phap CFM, vi du, PAF voi phep quay
khong vuong goc (oblique), thuong Iii Promax (Hendrickson &
White 1964), phan anh cau true dli lieu chinh xac hon PCA (Gerbing
& Anderson 1988). V1v~y, phuong phap CFM thuong QUO'c sir dung
de danh gia thang do hrong.

'----- I'hon chung communality < 1

Ph'1l1) rieng va sui so < 1

T6ngphuong sai
bie'n X -1 (100",{,)

PCA: Communality ~ 1CFM: Commun.lity < 1

Hlnh 11.5.Communality trong CFM va peA

khi trich thanh phan chinh (trong PCA) hay nhan to (trong CFM)
chung til sf! co gia rr] cuoi cung. Lay vi du 6 Bang 11.4a (PCA) gia tr]
communality ban dau (initial) cho bien Xl Iii 1 va gia tr]
Communality trich duoc (extraction) Iii 0.797 « 1). Bang 1l.5a (CFM)
gia trj Communality ban dau cho bien X, lit 0.623 « 1) va gia tr] trich
duoc Iii 0.634 « 1).

do



4.2.2. Tieu chi diem gay

Tieu chl diem gay cung thuong duqc Slr dung de xac djnh so luong
nhfin to. Tieu chi nay dua vao duoc bieu di~n gilta so nhan to (t~IC
hoanh) va gia tr] cua eigenvalue (true tung). Diem gay Iii diem tai d6
duong bieu di~n eigenvalue = £(50 nhan to) thay doi dOl ngOl dO doc
(Hinh 11.4). Kel qua ella vi du cho chung ta thay kh6ng khac bi~1
nhieu girra hai tieu chi: eigenvalue va diem gay.

4.2.1. Tieu chi eigenvalue

Tieu chi eigenvalue lillm(it lieu chi SLrdung phei bien trong xac djnh
so IU'qng nhfin to trong phan tich EFA. Vai tieu chi nay, so hrong
nhdn to duoc xric dinh a I1h5n to (dung (y nhan t5) c6 eigenvalue toi
thieu b~ng 1 (~·I). Vi du Bang 11.5b cho thay co ba nhan to trich dU'~IC

t~ieigenvalue III 1.082. Neu chung ta [rich them mot nhan t6 nlra
(nhan to thu' tu) thl eigenvalue luc nay lit 0.600 « 1).Vi v5y, neu dua
vao lieu chi eigenvalue 16n hon 1, chung ta dung (y nhan to thtr ba.

4.2. Chon so neong nhau to
Chon so 1U'QT1gnhan to' hay thanh phan chinh trong PCA , goi chung
la nhfin to, Iii van de quan tam tiep theo trong ung dung EFA de
danh gia thang do. C6 nhieu phuong phap chon nhan to, con goi la
chon die'm dong, vi chUng ta dung a nhan to thu may. Cung can chu
y them la cac nha nghien ciru khong Slr dung mot pbuong phap
rieng bi~t nao d6 trong xac djnh sO hrong cac nhan to rna ho thuOng
ket hop nhleu tieu chi khac nhau (vd, Hair & ctg 2006). Ba phirong
phap thuong dlfqc sLr dung la: (1) tieu chi eigenvalue, (2) tieu chi
diem gay (scree test criterion; Cattell 1966) va (3) xac djnh tnroc so
hrong nhjin to.

Phu'ong phdp nghien ciru khoa hoc trong kinh doanh



4.3. Quay nh5n (0
De d~ dang trong dian giai kct qua EFA, ngU'ai ta thuong dung
phuong phap quay nhfin to (factor rotation), Khi chua quay nhan to,
EFA trich nhan to thtl' nhat voi phuong sai Ion nhat, nhan to thu hai
c6 phuong sai Ian Ihll' hai, vv. ury vi du, rrong Bang 11.5b, nhan to
thli nhat trich 43,236% phuong sai cac bien do luang, nhfin to thu hai
trich 12.939% phuong sai va nhan to thLi ba trich 6,698% phuang sai.

De cho kel qua c6 y nghia han, chung ta din quay cac nhan to
theo nhi'mg qui tiic nhat djnh va ciing phan phoi lai phuong sai trich
cho cac nhan to. Vi du, trong Bang n.Sb, sau khi quay (prom ax,
kh6ng vuong goc), nhan to thu nhat trich 31.846% phuong sai cac

4.2.3. Chon trU'ac so hrong nhfin ti)

M9t phrrong phap xac dinh nhjin to thU'ang dung nira Iii chung ta xac
dinh tnr6c so hrong nhan to: kh3ng dinh so ltrong nhin to rruoc.
Dung phuong phap nay ruong tv nhir tTong phan tich nhan to'khang
djnh CFA (Confirmatory Factor Analysis).

SO luong nhfin to duqc xac djnh dira vao ly thuye't. Vi v~y,
phucmg phap nay cilng rat thuong dung trong danh gia thang do (cIT
nhien CFA se tot han). Khi chung ta xay dung cac thang do cho mQt
khai ni~m da hlfong, chung ta da xac dinh duoc, ve m~t ly thuyet
(gia thuyet), khai ni~m nay c6 bao nhieu thanh phan. Ho~e la, chung
ta xay dung nhieu thang do cho nhi'eu khai niem nghien cU'U dan
huong khac nhau, chung ta cia biet diroc so luong nhan to (mQt khai
ni~m dan lurong 13mOl nhiln to). Phuong phep nay d~c biet phu hop
cho truong hO'Pdanh gill lai cac thang do trong boi canh nghien CLI'U
khac, Vi du lhang do d1i dU'QC xuy d~1'I1gva kiem dinh nhung (] th]
trU'&ngnl10do, chung (,1Sll'dung lai d10 thi truong Vj~t Narn, ChL111g
ta can phai kii)'mdinh l<,litrong boi c1111hnghien cuu mal nay,
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Nhu dii trinh bay, phan tich EFA dua tren co so moi quan h~ gifra cac
bien do tuong XI' VI v~YI trlfoc khi quyet dinh SUdung EFA chung

Bang 11,6,Trong so nhan to
8ien Nguyen (hl'Y Quay vuong goc Quay h.rdo

Alii A>I All }~Il~ ).111 )~r-l

X, .65 -.21 .70 .J 5 .70 .OJ
X, .78 -.27 .82 .13 .80 .00
X, .90 -.25 .94 .22 .95 .02
Y, .46 .60 .40 .8U .01 .92
y, A7 .51 .36 .77 -.02 .88
y, .50 .66 -12 .86 .00 .%

5. Dieu ki~n de philn tieh EFA

5.1. Mu-c dl) quan h~ gii'ra cac bien do luang

bien do hrong, nhan t5 thu' hai trich 33.457% phuong sai va nhiln t5
tJl{Y ba [rich 34.697% phuong sai.

Co hai phuong phap quay Man to: quay vuong gee
(orthogonal rotation), vi du, phep quay Varimax va quay khong
vuong goc (oblique rotation), vi du, phep quay Promax. Trong phep
quay vuong goc, sau khi quay true cua cac nhan t5 v~n 0 vi tri vuong
gee voi nhau. V6i phep quay khdng vuong goc, sau khi quay true
cua cac nhiln to khong con vuong goc vci nhau nlia rna chung 0 vi tri
phll hop nhat: IrQng so Man to cua cac bien do hrong se toi da 6 true
nhan 10 chlmg do luang va loi thieu 0 cac tI'VC con lai. Hlnh 11.6
minh hoa kct qua cua hai phep quay: vuong gee va khong vuong goc
ella hai nh5n to F, va F" trong do F, diroc do hrong boi ba bien
X"XI,Xl va PI duoc do luong boi ba bien y"y;,Yj' Bang 11.6 trinh
bay trong so nhan to cua ba tnrong hop: nguyen thuy (khong quay),
quay vuong gee va quay tl,l' do (khong vllong goc).

Phuong phap nghien eLYUkhoa hoc trong kinil doanh412.
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5.1.1. Ki~rn djnh Bartlett
Kierndjnh Bartlett (Bartlett's test of sphericity) dung de xern xet rna
tr~n tuong quan e6 phcii Iii rna tran don vi I (identity matrix), lit rna
tr~n co cac thanh phan (h~ so tuang quan gili'a cac bien) b~.ng kh6ng
va auong cheo (h~ so ttrang quan vai chinh no) b3ng 1. Neu phep
kiem djnh Bartlett c6 p < 5%, chung ta tu choi gici thuyet khong 11

F,: Quay vuong goc·.50

.f--l-_.--...J_-_~__ _J__ ... To,: Nguyen thtty
25" 50 X 200 1.00

_ ./t

---_. X.' • XJ-a_
- -. F,: Quay khong vuong goc

.00

.50

F,: Quay vuong goc
Fz: Nguyen thuy

l.00i

Hlnh 11.6. Phep quay nhan to

ta can phai xem xet rnoi quan h~ giira cac bien do luong nay. Su
dung rna tr~n he so tuong quan (correlation matrix, Bang 11.5g)
chung ta c6 the nh~n biet duoc mire dQ quan h~ giCracac bien. Nell
cac h~ so ruong quan nho « 0.30) SIt dung EFA kh6ng phu hop (Hair
& ctg 2006). MOl so tieu chi danh gia moi quan h~ gili'a cac bien sau:

Chuong II. MC.hlnh EFi\: Ki0'm djnh gi' tr] thang do



Trong d6 rx,.t,la he so tuong quan giiia bien X, va XI' va

n.r,.•, la he so Iu'ong quan rieng phan (PCor) ella X, va X J'

Nhu v~y, KMO --t 1 khi ali --t O. KMO cang Ion cang tot vi
ph'an chung giu-a cac bien cang Ion. De' sir dung EFA, KMO phai Ion
hon 0.50. Kaiser (1974) de nghj KMO 2! 0.90: Tat tot; KMO 2! 0.80: tot;
KMO ~ 0.70 dUQC: KMO c:: 0.60: tarn dUQ'eiKMO ~ 0.50: XaUi va,
KMO < 0.50: khong the' chap nh~n duoc, Tuong tv nhu' v~y eho
MSA. SPSS cho chung ta kie'm dinh nhirng tieu chi nay (Bang
11.58oh).Tuy nhien, rung ciin chu y, trong thuc Ie, v6i 51,1' ho tro ella
cac ph'lln mem xu Iy thong ke nhu SPSS va chUng ta eo the' nhln vao
ket qua rrong so nhan to va phuong sai trich dat yeu cau thl van de

Tlnh cho t':mg bien do Iuong Xi:

KMO= L,L,..<r,
"" e . +"" a2~i~/'" .t ••\ ~J~J~i X,X,

5.1.2. Kiem dinh KMO

Kiem djnh KMO (Kaiser-Meyer-Olkin measure of sampling
adequacy) la chi so dung de' so sanh dQ lem cia h~ so nrong quan
gii'ra hai bien X, va x, v6i dQ Ion cua h~ sO nrong quan timg phfin
cia chung (Norusis 1994). Chi so nay duoc tinh nhir sau:

(rna tr~n tuong quan la ma tr~n don vi), nghla la cac bien eo quan h~
nhau,

Phuong phap nghjen ciru khoa hoc trong kinh doanh414



5.3. Tao gia trj eho nhan to

MOl van de nfra lrong nghien cuu la mot khai nj~m nghien cuu duoc
do 1uong b~ng nhieu bien do luong. Tuy nhien, trong da so cac phan
rich tiep thea (vd, hoi qui, ANOVA, vv), mot khai ni~m phai 111mot
bien (duoc do luong b~ng mot bien). VI v~y, chung ta can phai tao
gia tr] (score construction) cho khai niem nghien ciru. Chi trong
truong hop Slf dung phuang phap phan tich nhfin to kh~ng dinh
CFA chung ta khong can 111mdieu nay VI rna hinh SEM (trong do
CFA la mo hlnh do hrong) thirc hi~n dieu nay dong thai. Co nhi'eu
each lhuc xay dung bien cho nhan to. Mot la, chUng ta co the' lay tong
ho~c trung binh cua cac bien do luang de tao thanh gia tr] cho khai
niern. Khi thuc hien diCu nay, chung ta gia dinh IIIcac bien deu co gia
trj nhu nhau de' do IU<mgkhai ni~m nghien ciru (~, ., /..;). Vi v~y,can

5.2. Kith IhU'ocm~u

De su dung EFA chung ta can kith thuoc m~u Ian. Van de xac djnh
kich thuoc m5u phu hop 111van de plurc tap, Thong thirong dua theo
kinh nghi~m. Trong EFA, kich thuec m5u thuong ch.l<;1eX;lC dinh dua
vao (1) kich thU'ac tei thieu va (2) 50' luong bien do hrong dira vao
phan tich, Ilair & Clg (2006) cho ring de' SU'dung EFA, kich thtr6c
m~u lei thie'u phai 11150, tot han la 100 va Ii I~ quan sat
(observationsj/bien do Itfong (items) iii 5:1, nghia iii 1 bien do luang
can tei thie'lI III5 quan sat, tot nllat III10:1 tro len,

Lay vi du chung ta co 9 bien dira vao phan tich, neu lay tll~ 5:1,
kich thuoc m5u III9'5 = 45, Tuy nhien, kich thuoc nay nho hon kich
rhuoc toi lhihl. VI v~y. chung ta phai can m~u ia 50 (100 thl tot hem),
Nell chung ta co 30 bien va dung ti I~ .5:1, chung ta can kich thU'&c
m5u la 30"5 .. 150,Klch thll'ac nay lon hon kich thuoc tOi thieu, vi v~y
chung ta phal c6 m~lI toi lhreu 11\150 quan sat.

kiem djnh Bartlett, KMO va MSA khong con y nghia ni'ta VI cluing
luon Ilion d~t yeu diu.
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6, Danh gia ghl trj thang do bfu1g EFA

De' danh gia Ihang do, chung ta can xem xet ba thuoc tinh quan trong
trong ket 'lua ErA: (I) s5 luong nhan t5 trich duoc, (2) trong so nhan
to, va tong phuong sai trlch

Chu Y t;1I Ii!gia lr] uoc 11I'Q'ng,khong phai gia trj chinh xac. Neu
su dung phep rrich thanh ph'an chinh PCA thi n6 la gia tri chfnh xac
va ba each tinh giil tr] nhan to: hoi qui, Bartlett va Anderson-Rubin,
deu cho cung ket qua. Chu y them la cac gia tri tao nen deu da duoc
d1uS'n h6a (c6 trung binh - 0 va phuong sai =1),

I~.: gia tr] Lroe IU'Q'ngcua nhfin to F; tai quan sat th{r n (doi
nrong nghicn cuu n, n = I, 2, ..., n),
k: so Iuong bien do lu'bng.

Trong d6:

•f. ='",xI" L,; i' In
r-I

chu y In chung Lachi lam duoc di'eunay cho cac thang do don huang
(Gerbing & Anderson 1988). VI v~y chung ta can phai danh gia tinh
dan huang cua cluing.

Hai la, su dung each tinh gia tr] nhan to thea ket qua cua EFA.
C6 nhi'eu each tinh gia Irj nhdn 10. Ba each tinh pho bien (SPSS st'r
dung) IIIhoi qui, Bartlett va Anderson-Rubin, va dua tren co sO F/ Iii

10hop tl.lyen tinh cua cac bien do IltOng X, (Norusis 1994):

Phuong phap nghien eml khoa hoc trong kinh doanh416



6.1.1. ss luong nhan to trich khfing phu hop

So IlIQ'ng nhan to trich khang phu hop: Ion hon hoac nho han gia
thuyet ban dim. Nguyen nhan co the lit do dli' li~u chung ta thu th~p
khong d~t yell cau, VI du nhu phong van khong dat, cau hoi (bien)
khong ro rang gay hieu nham cho doi ttrQ'ng nghien Clru (ngtrCri Ira
loi), doi tllQ'ng nghien cuu kh6ng thuc SI,thop t:ac (ITa lai cae diu hoi
lay I~,khong chu tam vao chlmg), nh~p dli 1i~1Isai, d~c bi~113khong

6.1. SO'IU'(fngnhfin t5trich
Cong vi~e d'au tien trong kie'm tra ket qua thang do la xem xet so
luO'11gnhfin to trich eho phu hop voi gia thuyet ban dau ve so luong
thanh phan cua thang do (neu khai ni~m da huang) ho~e so luong
khai niem don huong. t-:eu d~t duoc di'eu nay, chung ta co the ket
11I~nIII cac khai niern nghien Clm (don hOOng)ho~c cac thanh phan
eua mot khdi ni~m da huang d~t duoc gia tr] phan bi~t.

Vi du doi vai thang do nang Ille giang vien, gia thuyet ban dau
co 111 khai niern nay co ba thanh philn. Ket qua EFA, lay vi du each
trich PAF trich diroc ba nhfm to (Bang 11.5b). Nhu v~y, sa bO, ve m~t
so luong cac thanh ph'iin IIIdat yeu c'ilu.Tuy nhien, van cie nay chua
duo Ly do lit co the' £FA v~n trich duoc ba thanh phiin nhung cac bien
do luong cac thanh ph'Sn khong nhu gia lhuyet ban dau. Vi v~y,
chung t., c'iinph.\i xern xet chi liet cac bien.

Chung ta Ihay, thlmh phan giang vien do ILI'ang bfulg ba bien
(XI, X2,vb X,), 10clurc lop hoc do ILI'Ongb~nf; bon bien (X" Xs,X., va
X7),va lu'O'ng ttic 16p ho duoc do hrong b&ngbon bien (X., X" Xli) va
XII), Kel qua F.PA (l3ang 11.5e) eho [hay cac bien nay deu n5m &
nhi:mg thanh ph'5l1 nlur dii gia thuyet, VI v0Y, ve Iniilt nhan t5, thang
do nay phil hop,

Van de d~l ra 6 clay 111neu so luong nhfin t5 trich va cac bien
khong phll hop nhir gia lhuyet aii co: vl sao va giai quyet nhu Ihe
nao trong thuc han nghien ciru.
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6.1.2, Bien khang nh6m vao nhan to Mil' da gia thuyet

Trang truong hop mQI so bien chung ta gia thuyet do ItrOng mot
khiii ni~m (vd, A) nhung ket qua EFA eho tha'y chung J~ nhom vila
mot nhan t5 khat. (vd, B). Day thuQc vito van de xay dvng cae bien
do luOng. Nhu d5 gioi thi~u tn?n day, nguyen nhan co the do dfr li~u
khong d\lt yeu diu do doi tuc.>ngnghien ani khong h'lP tac, hiil'u

lam sach chung, vv. Vi v~y, chung ta din phai lam I~ m~t me cac
cong vi~c nay.

Ilai la, neu so luong nhan to nho han, nghla la co it nhat hai
thanh ph'Sn gop I~i thanh mQt. Neu tnrong hop nay xay ra, chung ta
can xem xel lai Iy Ihuyet xay dung khai ni~m. Co the' hai khai ni~m
nao do ve m~1 Iy thuyet la hai khai ni~m khac nhau (da huang)
nhung trong thuc tian chung la mQt khai ni~m don htr6ng (xem
Chuang 8). Day la tnrong hop pho bien trong khoa hoc xii hoi
(Bollen & Hoyle 1991).

Sa la, neu so nhan to trich diroc Ian hon gia thuyet ve so luong
nhan to ban dau. Dfeu nay xay ra co the lit do chung tlnrc 5\!' Iii hai
khai ni~m don huang. Vi v~y, chung ta cling can xem I~ Iy thuyet
dung de xay dung khai nj~m va xern xet cho boi canh nghien ciru C~I

the. Nhicu khai ni~m (;, th] truong nay lit da huang nhung 6 thi
truong khac Ih'l don hLl'ong. Vl v~y, khi giai rhich van de nay, Iy
thuyet khong chua du, chung ta can thuc ti~n (dfr li~u tai thi tn.rimg
dang nghien cuu), De'liun df@unay, nghien cuu dinh tinh tiep thea 111
cong C~I phll hop di:fdi~n giai va ket lll~n ve ket qua. Nhir v~y, chung
ta da chuyen dan nghjen CLfU ttr kh~ng dinh sang kham pha (xern
Ch trI)'I1g 1).

CCmgc'5n chu y them la, neu so luong nhan to khang phu hop
voi gia lhuyel v'Cl,han to ban (fall va chung ta Iy giai duoc, chung ta
can phAi dicu chinh mo hinh Iy lhuyel cua ehung ta cung veri cac gia
Ihuyet ve mol quan h~ cua cac khai niem trong mo hmh tn.r6c khi
kic'm djnh mo hinh Iy thuyet va cac gia thuyet

Phuong phap nghien cuu khoa hoc trong kinh doanh418



6.2. Trong so nhan to va long phirong sai trich

Van de xem xet tiep theo trong 5lr dung EFA danh gia thang do la
trong so nhan to va tong phuong sai trich. Trong 56 nhan to cua bien
Xi tren nhftn to ma no la mot bien do luong sau khi quay phai cao va
cac trong s5 trcn cac nhfin to khac no khong do luong phai thap. Dat
duoc diCu ki~n nay, thang do dat duoc gia tr] hoi tv.

Van em d~t ra IIIcao den dau va thap den dilu (chenh lech giG'a
trong SO tren nhan t15n6 do luong, VI du A, va nhan to khong do
luong. VI d~I13)?

Mot la, trong so nhan to bien XI (nhan to A, tac dong vao XI)

phai COlO (J moe dO ma phan chung phai Lon han hoac b~ng phan
rieng va sai so. Hay n6i each khac, tren SooA,phirong sal ella X, duoc
giai thIch boi A. E)i'eunay co nghia Iii h/ =1; ~ 0.50(50%) =:> A, ~ 0.707
(xern I"i ph'an phan tich mot nhan t5). Tuy nhien, thang do bao gom
nhmu bien do hrong, vi v~y, trong thuc ti@nnghien ciru, Ii, ~ 0.50 la
gia tr] chap nh~n. Trong rnrong hop J~<0.50 chung ta co the' xoa
bien X, vi n6 th~rc 51,1' khong do IU'Ongkhai ni~m chung ta can do
hrong.

Tuy nhien, din chu y nhCimggia tr] nay chi ve m~t thong ke.
Trong nghien cuu, th5ng ke la cong Cl,1 ch(l' khong phai tat ca. Van de
loai b6 bien co rrong 50 thap can chu y den gia tr] noi dung cua bien

nhfirn cau hoi, ho~c diu hoi khong diroc thiet ke va kiem tra can th~n
nen noi dung cua n6 khong th~t 51! do IU'Ong khai ni~m can do
hrong.

Kiern tra lai Iy thllyet va Slf dung nghien ctru dinh tinh 5e giup
chung ta quyet djnh duoc van de nay. Neu cac bien nay thuc sv
khong do lirong khai ni~m din do, chung ta se loai cluing di va philn
rich EFA tra lai cho cac bien con lai, I'\eu chung th~t 5\f do LU'Ongkhai
ni~m rna n6 dang do (8) thi chung ta chi din di'eu chinh lai thang do
trong phan thiet ke thang do.
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6.3. Chitn IU'Q'cphiln tich EFA de danh gia thang do

Mot van de Cllllg duoc nhieu nhi! nghien cltu qUaIl tam Ii! khi Str
dung EFA de danh gia thang do, chung ta nen danh gia tUng thang
do rieng Ie hay xern xet chung trong cimg mQl luc, Uly vi du, rno
hinh nghi~n ciru cua chung ta cO 5 khai ni~m nghien cuu A, B, C, D,
va E. Trong d6 A, B, C, va D Iii khai ni~m (bien) oQc I~p va E Iii khai
niern (bien) ph\1 thuQc.

do dong gop vao gia tr] nQidung cua khai niem no do luang. Neu itl
qua nho, nhung gia trj nQidung cua no dong vai tra quan trong
trong thang do, chung ta b~1buoc phai loai no, va nlur v~y, thang do
khong dat yell cau va chung ta bM buoc phai thiet ke Il1-ithang do.
Neu ).. khong qua nho, vi du 1'1 = 0.40, chtlng ta khong nen loai no.

Hai la, chenh I~ trong so: ).,.-it,. <0.30 Iii gia tr] thuong dU'Q'c
cac nha nghien cuu chap nhan. ~eu hai trong sO nay nrong dirong
nhau th] bi~n X, nay vlra do luang A va Cling vira do luang B. VI
vijy, chung ta can loai bo bien nay. Tuy nhien, clmg tU'OTIg tv nhir
tren, chung ta can xem xet dong gop ella bien do luang nay vao gia.
tr] nQi dung cua khai ni~rn truce khi ra qllyet dinh 10l1-ib6 hay khong
10.;1ib6 n6.

Clioi dang la, khi danh gia ket qua EFA chung ta can xem xCt
phan tong phuong sai trich TVE. Tong nay the' hien cac nhan to Irich
duoc bao nhicu ph'an tram ella cac bien do luong. Tuong t~l'nhir
trong trll'ong hop xcrn xct tung bien Xii tong nay phai dat tlr 50%
11'0len, ngh'ia IAipl,an chung phai 16n hon phan rieng va sai so (Itf
60% tro len IIItot). Th6'1 duoc dieu kien nay, chung ta ket lu~n la mo
hinh EFA phu hop.

Mot chu y nu'a III trong so nhfin 1'0,tong phuong SOli trich trong
PCA thuong cao hon so voi cac phuong phap trong CFM vi PCA eo
Jl1I,1Ctiell 111trlch duoc nhi'eu phuong sai ella cac bien do Iu·ang.

Phuong phApnghien elm khoa hoc Irong kinh doanh420



De Ira loi cho call hoi nay chemg til chu Y la trong danh gia eli,'>
tin e~)' cua thang do (Chuong 10), chung ta Slr dung phrrong phap
danh gia dOc I~p, nghia Iii danh gia tung thang do cho tung khai
ni~m rieng Ie va khong xem xet moi quan h~ gilra cac thang do voi
nhau. Trong khi do, Slr dung EFA de'danh gia gia tri thang do Iii
phuong phap danh gia lien ket: danh gia thang do cua khai niem nay
trong moi quan h~ cua n6 vOi thang do cac khai ni~m khac. C~I the
cht'mg ta xem xet: (1) cac bien do IttOng mQt khai ni~m co dat yeu call
ve trong so (2, cao tren khai ni~m chung muon do) va (2) chung chi
do luang khai nj~m chung muon do hay cung do IUOng cac khai
ni~m khac (Ihong qua trong so )., cua n6 tren cac khai ni~m khac).

Nell chung ta sir dvng EFA cho timg thang do rieng le, chung
ta khong the tnlliJi van de thir hai neu tren. Con van de thir nhat thl
nlO'ng IV nhu phan rich Cronbach alpha: neu cac bien cUllg do hrong
mot kh,\i ni~m IlghiGn ciru co moi quan he eh~t che voi nhau (h~ so
tuong quan gill'n esc bien 16n) thi Cronbach alpha se cao va rrong so
2, ITong, ErA Cling cao. Vi v~y, neu dung EFA de danh gia tung
thang do ricng le, kcl qwi cua no hall nhu khong may gia trio Vi the,
ehLlng ta khong nen su' dung EFA de danh gia gia tri cua nrng thang
do. Tuy nhien, neu chua co nhi'eu kinh nghiem tremg philn rich EFA,
chung ta co the danh gia t!.rng thang do rieng le: xem xet h'ong so ),
ella bien do luong tr@n timg khai niern truoc, nell bien nao c6 trong
so A. nho va khong vi pham gia tri nQi dung chung ta loai truce, roi
lien ket chung v6i nhau. Ho~c la, eo nhLmg bien hau nhtr 111bien rae
(nlumg chua ro rang rrong phan tieh Cronbach alpha) ket hqp voi
mot so bien khac trong thang do lilO !hanh Man to gia, nen din 10\li
tNac. Nhung ehien IUQcnay chi mang tinh tht.1et~p nhi'eu h<tn.

Cling can chu y 11'1trong tha,rcti~n nghien ana, chung ta thuOng
dtlng EFA de' danh gia S<J b(l thang do. Trong nghien Clm sO'bQ, do
kich thu6e m§u thttOng nho (de tiet ki~m thOi gian va chi phi), neu
xem xet lal cit cae Ihang do cUng mQt luc, chung ta gi.ip kho khan ve
kich thu6c m~u. Vi v~y, dlung ta eo the'slr dl,ll1gduen luqc sau:
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Vi du Nguyen (2009a) trong mQt nghien ciru v'e cac yell to dja
phuong tac dQng vao S~I'hai long ella doanh nghi~p do luong hai
khai ni~m da lurong: co so ha tang datI tu va dich V1,l chinh quyen.
Tac gia dung EFA cho rung khai niern da htr6ng tren va kharn pha
diroc khai ni~rn co 56 ha fang dau tu baa gorn ba thanh phan: ha tang
CC1 ban, rn{lt bilng, va lao dQng. Khai ni~rn did, \1\1 chinh phu cung
baa gorn ba thanh phan: h6 tro chinh quyen, dich vu kinh doanh, va
iru dai dau nr.

MQI van de tiep thea nfra la cac tinh gia tri nhan to. Neu dung
gia tri nhfin to do EFA tao ra (str dung lenh Save as variables trong
SPSS) de' phan Hch tiep theo can chu y den phep quay. Neu sir dung
phep quay vuang g6c va trong do co bien phu thuQc thi cac nhan to
nay khang co tuong quan nhau: nghia Iii cac bien dQc l~p va bien phu

1, Dung EFA cho timg khai niem da huang, neu co trong rna
hlnh nghien cU'U:xem xet cac thanh phan cua no, va dung
EFA cho tat ca cac khai ni~rn don lurong. Chien hroc nay
khang harm chinh vi chung ta khong xem xet duoc 51! ket
hop gifra thang do don huang va da huang (cac thimh phan
cua thang do da huang v6i C,\C thang do don huang). Vi
v~y, n6 chi nen dung de danh gia sa bi.>va sau do tiep rue
danh gia khi c6 rnSu Ian hon (vd, nghien CUu chinh thirc)
va/ho~c phuong phap danh gia tiep (vd, phan tich nhan to
kh~ng dinh CFA).

2. SLI'dung c~p, nghIa IIIdanh gia tUng c~p voi nhau, Phuong
phap nay hoan chinh bon, IUynhien ton nhi'eu thai gian han
neu so luong khai niem nghien ciru trong rna hmh 16n, Neu
chung ta c6 n khai niem nghien elm chung ta c6 den
t"("-I) c~p. Vi du, chung ta co narn khai niem: A, B, C, D,
va E, chung ta c6 tong cong 10 [+5(5 -I) 1 c~p nhan to din
danh gia.

Phuong phap nghien ciru khoa hoc trong kinh doanh422



: Cling 111\1y IMrn Iii dung EFA de danh giii gia trj phSn biel chi mang linh
tham khAo. Cluing 13 din phAi kiern dinh he sO hrOng quan giiia hai khai ni~rn de
xem n6 c6 khac 1 hay khong. De danh gia gia trj phan bi~t chung ta phai dung
pluwng pMp MTMM (MultiTrait-MulLiMethod; xem CampbeU & Fiske 1959).

thuQc khong co quan h~ VO;nhau, Vi v~y, khong duoc dua bien phu
thuQc V;IUchung vel bien dQc I~p deXLI'Iy EFA cung mQt IlICkhi Slr
dung phep quay vuong goc va slr dung gia trj nhfin to do EFA t<;10Til.

Tuy nhirll. cling can chu Y la neu lam nhu v~y (tach bien ph",
thuQC rieng) thl chung ta khang the'danh gia diroc gia tr] hQi tu cua
thang do khai niem (bien) phu thuoc cling nhu gia tri phan bi~t2gil'fa
bien phu thuQc v&i cac bien dQe I~p. V1v~y, phirong phap phu hop
nhat IIIdung tong ho~e lnmg binh rua cac bien do llfimg cac nhan to
trong mo hinh cho cac phan tich tiep rheo (vd, hoi qui). Chung ta
khong nen dung gia trj nhan to do EFA tao ra do hai ly do (1) nhir da
neu tren, va (2) gia trj nhfin to tinh tat ca cac bien do luang dua vao
philn rich ehll' khong phai chi cac bien do lu-ong cua khai niem n6
(xern lai eong thirc tfnh rrong so nhan to 6 phan trurrc).

Lay vi du, chLlng ta co ba khai niern A, B, va C. Khai ni~m A
duoc do hrong b~ng ba bien quan sat, B do hrong vo-ibon bien va C
voi nam bien. urA tinh gia tri cho khai niem A bao gam ca 12 bien
bien sat (3 bien cua chtnh no, vai trQng so Ion, va 9 bien ella B va c:
vci trong 55 nho), Nhir v~y, ve m~t ly thllyet la khong phu hop. Do
v~y, neu chung ta rhuc hi~n hili phuong phap (lay tong va lay gi<ltr]
nhfln to do EPA tao nen), chung ta thu dircc ket qua khac nhau. Khac
nhau nhieu hay lt tuy thuQe VIIOs1,t'khac bi~! ve trong so giLl'acac
bien do luong va cac bien khong do hrong cua m{>!khai ni~m.

MQI di~'m nlia cung dll1 ltru Y IIIgia trj nhfin to (bien) do EFA
t<;10 nen 111Bia trj dii chua'n hoa (trung binh = 0 va phuong sai = 1).
VI v~y, chung co mQt 515han che trong cae phiin tich tiep theo. Lay
v[ dl,!, khi chung ta dung phan tfch hoi qui (gi6i thi~u 6 Chuang 13)
v6i m\IC dich III so sanh trong so hoi qui gifra "Ie m~u v6i nhau thl
khong th"c hi~n duQ'c vi Illc nlly chUng ta din trong so hoi qui chua
ehuan hoa.

423Chuang 11.M6 hinh EFA: Kic'm dinh gill Iri thang do



Analyze -+ Data reduction -+ Factor -+ dua tilt cd cae bierr
elill p/rl'ln lieh vno Irqp Variables -+ Extraction: OU,m pluip
irlcn fhleh IW'P(vel, Principal Components, Principal Axis
Factoring, vv)-7 chon ifi€;11dimg: miic dinh La eigenvalue = 1,
lIell mllo'n dung diei'll I/ol'r 111/nhffn chu(jt Inii VilO Scree plot,
lIell limon xric din" 56' Itr9'l'1g nhiin If/lnl'l}c -7 danh so'lm;mg
1'1/11'111 tff vilo0 Number of factors -+ Continue -+ Rotation:
chon pIli!/) quay 1110118 muo,.,: vuollg g6e, ud, Varimax Iwife
kllOlIg ll11follSg6c, vd, Promax-« Scores: neiJ muon bieh dIll
IIl11ill 11'/ Illallh /II~t biBII (U'SICd(lIlg cho phtin rich Nep lheo (ud,
hoi qui): nhll'n clIH9t irtii vno Save as variables va ch(l11
phutmg pMp plll~ h(ip (vd, regression) -+ Continue -7 nell
11111011kitJinlfjn/l KMO va Bartlett ho~c 1111)1 sa'iham so'khae nlur
thoirg k€ 1110Iii: vno Descriptiues vii nhfi'n chuqf tnii vilo KMO
and Bnrtlet t's test of sphericity, VP, -7 OK: clning ta co ke!
qllii 1II0llg 111116ir.

7. Phjin tich EFA v6i SPSS

SPSS cho chung ta each thuc th~rchi~n phan tich EFA rat d~ dang va
thufin ti~n: Trinh tv thuc hi~n nhir sau:

De' ket lu~n, chung ta can phan bi~t rnuc tieu sir dung EFA: de
danh gia thang do hay de rut g(,)11mQt t~p bien, Khi sir dung EFA de
rut gQn mot t~p bien quan sat thanh mot t~p F nhan to co y nghia
han, chung ta c6 thit dung gia trj do SPSS tao ra theo cong thirc dii
gi6i thi~u, Tuy nhien, khi Slr dung EFA de danh gia thang do, chung
ta can lay tong (ho~c trung blnh) de'tinh gia tri cho cac nhan to (bien
tfem a'n) cho philn tich tiep theo.
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Chuong 11 gioi thi~u phan rich nhan to EFA va each str dung no de
danh gia gia tr] thang do, Phan tich nhan to kham pha EFA la t~p ky
thu~t phan rich thong ke c6 lien h~ nhau dimg de rut gon mQt t~p K
bien quan sat thanh mot t~p F (F < k) cac nhan to co y nghia hon. CCI
so ella vi~c rut gon nay dua vao mdi quan he tuyen tinh ella cac nhan
to voi cac bien nguyen thuy.

Phuong phap EFA thuQc nhorn cac phuong phap phan tich da
bien phu thuoc I~n nhau VI cac bien duoc dira vao phan tieh khfmg
co bien dQc I~p va phu thuoc rna chung cung phu thuoc I~n nhau. De'
xem xet hanh vi ella cac thanh phan trong rna hinh EFA chung ta
xem xet ba truong hop cua EFA, (1) EFA mot nhan to, (2) EPA hai
nhan t6 doc ISp, va EFA hai nhan to phu thudc, Trong phan tfch EFA
chung ta co hai ma Ir~n quan rrong de xern xet khi danh gin cac
thang 00, do 111rna tr~n cac trong so nhan to va rna tr~n cac h~ so
tuong quan,

C6 hai nhorn trich nhan to chinh: (1)mo hinh nhan to chung, goi
t~t la CrM, vb (2) 1116hrnh thanh phan chinh PCA . Phuong phap
PCA trich duoc nhicu phuong sai han CFM nen duoc 5ll' dung khi
chung ta muon trlch duoc nhie.1 phuong sai rn cac bien do Iuong vai
so IUQ'ngthanh phan nho nhat de' phuc V1,l eho muc tieu du bao tiep
theo. Phuong phap crM phan anh cau true du lieu chlnh xac han
PCA nen thuong duqc sir dung de danh gia thang do hrong,

Oil' chon so Ilrc;mgnhan to, ba phuong phap thuong duoc su
dung la: (1) tieu chi eigenvalue, (2) tieu chi diem uO'n, va (3) xac dinh
truce 50' luong nhfin to. De' d~ dang trong di~n giai ket qua EFA,
nguoi ta thucng dung phuong phap quay nhan to de d~ dang di~n
giai ket qua. Co the quay (1) vuong goc hay (2) khong vuong goc, De'
xac djnh SV' phu hop khi dung EFA, co the dung kiem djnh Bartlett
ho~eKMO.

T6M TATCHu'ONG 11
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Vi!! klch thuoc m~u, EFA can kich tluroc m~tI Ion. Kich thuoc
m5u duoc xac dinh dira vao kinh nghiem, toi thieu phai Iii 50,
101hem la 100va Ii I~ quan sat/bien do luang loi thieu la 5:1,

Co nhi'eueach thuc xliy dung bien cho nhan to. M91 la, chung ta
eo Ihe' lay long ho~e trung binh cua cac bien do hrong de tao thanh
gia trj cho khai ni~rn. Hai la, 5lr dung each tinh gia tri nhiln to theo
kel qua cua ErA. Phirong phap lay t6ng phu h9'Pnhat khi 5lr dung
EFA de danh gia Ihang do de dung cho cac phuong phap phan tich
tiep theo.

Dc danh giti thang do, chung ta can xern xet ba thuoc tinh quan
rrong Irong ket qua EFA: (1) 50 luong nhltO to trich duoc, (2) Irong 50
nhan to, va (3) tong phirong sai trtch. Chung ta khong nen Slf dung
EFA de danh gia giti trj ella timg thang do rna nen danh gia cling rnQI
Ilk cac thang do trong rna hinh nghien ciru.
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8, Nhll nghicn CtfU A, trong mQt nghien ciru cua minh t<liVi~t Nam, danh
gi3 thang do do luang ba khai ni~m nghien clru sau day:
1, Tinh lac quan cUa nhan vien (kj hi~u Iii lQ)

2. Tinh kien dinh cua nhan vien (kj hieu IiiKI)

3, Ket qua cong vice cua nhan vien (ky hi~u Iii KQ)

7. Khi mot bien do luong co trong so deu IOn tren hai nhieu kh{ti ni~m
nghien cuu trong ErA thi bien do luc'mg nay noi len aieu gi trong do
luong va Xlr 1'1bien n1lynhir the nao? Cho vi du minh hoa?

6. Trong so l,h~11 to CUA mot bien do luong noi len di'eu gl cua bien do
Itrbng d6?Cho VI du minh hoa?

5, Khi dlmg EllA de' danh Si3 Ihang do, tong phuong sai trkh noi len
dic'm gl CLIO thong do?Cho VI du minh hoa?

4. VI sao chung ta ph"i kiem djnh Bartlett va KMO khi Stl' dung EFA? Cho
bi~t 'I nghio va so sanh chlmg voi nhau?

3. Khi dung cfA de' danh gia thang do, vi sao chung ta phai dung phep
quay? Trong truong hop nao Slr dung phep quay vuong goc va truc'mg
hop nao suo dung phcp quan khong vuong goc? Cho vi du minh hoa?

2. Khi dimg EFA, khi nao Sir dung phep trich nhan to chung CFM va khi
nao 5U dung phep trich thanh phan chinh PCA? Cho vi dl,l minh hoa?

I. EFA dUQC dung de danh gia nhlmg tieu chi gi cua thang do? Cho vi du
minh hoa?

cAu I-I616N TAp VA THAo LuAN CHu'ONG 11
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Tinh lac quan ella nhan vien (LQ) duoc do hrong b5ng 4 bien quan
sat; Tinh kien djnh cua nhan vien (KD) duoc do luong bfug 5 bien quan
sat; va hi~u qua cOngvi~c cua nhan vien (KQ) duoc do iu(rng b~ng 6 bien
quan sat.

Sau khl phiin tich Cronbach alpha, nha nghien cllu A tiep tuc dung
phiin tich nhan to kharn phei EFAde danh gia lhang do. Ket qua EFAeho
thay nhi! nghiel) Cll'llA loai 1 bien quan sat trong thang do LQ 1bien trong
thang do KD vii 2 bien quan sat trong thang do KQ.Hay cho biet phan tich
EFAgillp nhi! nghien clru danh gia nhfmg gl cua cac thang do tren va cho
biet nhfmg Iy do nao c6 the'dSn den vi~cloai Ix) cac bien quan sat do?

Phu'ong phap nghien ctru khoa hoc trong kinh doanh428



DeVellis RP (2003), Scale Development: Theory and Applications, 2Mded,
Newbury Park ell: Sage: Quyen sikh lrlnh bay rat co dong va d~ hieu vc
phuong phap xfiy dl,l'ng va danh thang do cho kh<ii nj~m nghien CU'lI,S6ch
trlnh bay kha day c'hjve sir dung EPA de danh gia thang do.

Kim J-O & Mueller CW (1978b), Factor Allalysis: Statistical Methods alld
Practical tseue«, Beverly Hills CA: Sage: Tili li~u giao khoa nang cao so v6i
quyen tren, Tuong tv nhir quyen tTen, danh cho cacnha nghien cuu trong
nganh khoa hoc xii hoi, khong dung nhieu thu~t toanod~ dQCva d~ hieu.

Kim )-0 & Mueller CW (1978a), IlIlTodliclioll to Factor Analysis: What II Is
alld How 10Do It, Beverly I fills CA: Sage: Day la tili Ii~u giao khoa nh~p
mon ve ErA viet 6 dang (mg dung EFA. khong dung nhieu thll~t roan, d~
dQCva d~ hieu.

TAl Ll~U£>QCTHEM CHUaNG 11
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1. vall (("f nghi€n Clfll vcri t-testvil ANOVA

2. MD hinh t-test

3. M61zillit ANOVA

Chuong nay gi&i thi~u cacnQidung:

MD hinh t-test va ANDV A:
Kiem dinh khac biet trung binh

Chuang 12
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H1. Ket qua hoc t~p ella sinh vien nam cao hon sinh vien nft.

H2. Dong co lam viec ella nhan vien nam cao hon nhan vien nft.

H3. Chat III0000gsong trong hoc tap cua sinh vien tai TPHCM
cao hon sinh vicn ngoat TPHCM.

De' Ira loi cac ciiu h6i nghisn cuu tren, mung ta dIn phai kie'm
dinh cac giit thuyet ve 51,!' khac bi~t cac trung binh ella cac dam dong,
vd, nam va nft, doanh nghi~p nha nuoc, doanh nghiep co von dau nr
rnroc ngoai, doanh nghi~p ttr nhan, vv .Vi du, gia thuyet cho cac cau
hoi nghien cuu Iren co dang nhu sau:

Q1. C6 51,1' khac bi~t ve ket qua h9C t~p gifra sinh vien nam va
nft khong?

Q2. Dong co lam vi~c ella nhan vien nam va flft co khac nhau
khong?

Q3. Chat hrong song trong hoe tap ala sinh vien tai TPHCM va
sinh vien ngoal TPHCM co khac nhau khong?

Q4. C6 51,!' khac bi~t ve ket qua kinh doanh ella doanh nghi~p
I1h1l11L1'OC, doanh ngh.i~p c6 von daLi nr mroc ngoai va doanh
nghi~p lu' nhfin khong?

Q5, n,cli dQ dol voi mQt thuong hj~LInao do c6 khac nhau giu'a
ngLfoi tieu dung co rrurc thu nhaP khac nhau (vd, thap, trung
blnh va cao) khong? vv .

1 V" d" I ., ,, an eng lien CU'U

Trong nghien cuu khoa hoc chung ta thuong gap van de nghien cuu
IIIso sanh Irung binh cua cac dam dong. Lay vi du, nha nghien ciru
thuong phili Ira loi cac dIu hoi nghien ciru sau:

Phuong phap nghien ctru khoa hoc trong kinh doanh432



Vi du, neu Ho: II, -II, S Do, HR: II,- II, > Do thi chung ta quyel

dinh hi choi Ho neu /•. , > 1•. ,,", Neu H.: II, - Il, ~Do, IIR:

p, - Ji, < Do thi chung ta quyet dinh tit choi Ho neu /•. , <-( •.1." '

d-D •

2.1.1. Tru'ong hop m~u c~p

Cia Slf chung ta co mOLm~u ng5u nhien cua cac c~p bign (y, ,y,) tv
hai dam dong ( Y" Y,) co trung blnh jJ, va 1',. Coi J va s" thea Ihu IV
Iii trung binh va do l~ch chuffn cua bien do' = Y'I - Yll va dO khac bi~t
giu'a hai trung binh dam dong Iii Do =J.i, - J.i, ' Nell dam dong ella do

khac bi~t co phfin bo chua'n, thl chung ta dung phep kiem djnh t, voi
b~c h,r do df = n - 1.

2. So sanh lrung blnh hai dam dong: r-test

2.1. So sanh hai trung binh dam dong p, va p,

De'kie'm djnh su khac bi~t gilta trung binh hai dam dong chung ta co
hai truong hQP chon m~u (1) chon m~lI thea c~p (matched pair)
rrong d6 cac phan tlr mall duoc chon theo e~p, m6i bien thanh phan
cua c~p thuoc vao m6i dam dong va (2) chon mall dOc I~p
(independent samples) trong d6 hai m~u duoc chon rieng biet tit hai
dam dong,

H4, Ket qua kinh doanh ella doanh nghiep nha mroc thap han
doanh nghi~p ro nhan va kct qua kinh doanh cua doanh nghiep
tu nhfin thap han doanh nghiep e6 von daLl ttr ruroc ngoai.
H5, Thai do doi vo-i mOl thuong hi~u khac nhau gilta nhling
nguoi tieu dung e6 mec thu nh~p khac nhau.
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2.1.3. Vi du so sanh hal trung binh dam dong, m~u c~p

Gia Stl' mot doanh nghi~p muon danh gia hal chuong trinh dao tao
(A va B) cho nhan vien dc' chon mot chuong trinh phu hop. Cia
lhuyet nghien cU'UIii: nhfu1 vien danh gia hai chucng trlnh dao tao
nay khac nhau. Dekie'm djnh gia thuyet nay, doanh nghi~p thirc hi~n
mot nghien cU'U djnh IUQngbAng each chon ng~u nhien mot m~u n =
20 nhfin vien (se tham gia chuong rrlnh dao tao) va de ngh] timg
ngttiYi danh gill hai hai chuang trinh A va B thee thang do quang,
nllm diem nhu' sau:

Gia trj thong kc cua phep kiem dinh I voi b~c IV do
elf = fI, + II, - 2 duoc tinh nlur sau:

0-' _ (II, -I)S,'+(", -I)Si
II, + Il, - 2

2.1.2. Truong hop m5u dQc I~p

Neu khong biet ducc phuong sai (T,' va CTi, nhung biel (T,2 = 0-: '
chung ta uac tlnh phuong sai chung ella dam dong va dung phep
kiem djnh t vai b~c tl! do df = ", +"! - 2, Phuong sai chung 0-' cua
dam dong duO'c tinh theo plurong sai S; va S; cua m~u nhir sau:

Phuong phap nglUendtu khoa hoc trong kinh doanh434



Tra ham t Irong EXCEL chung ta co gia tri l<Jihan cua I vm 19
b~c tv do va muc y nghia IX= 5% la: I,us = 2.093(kiern dinh hai phia).
VI gla tr] kie'm djnh (5.94) Ian hon gia tri 1m han (2.09), cho nen
chung ta quyel djnh chap nh~n giii thuyet nghien cuu da dua ra (tU
choi gia thuyet Ho). Hay noi each khac, nhan vien danh gia hai
chuong trlnh dao tao A va B khac nhau. Trong truong hop nay thi

s, = _1_(L" di - nd') = _I [117 - 20(1.95)l] = 1.468
II-I '" 19

d-d 1.95-0::::>1.,=1,.= /f= ==5.94
S4 "" 1.468/,,20

- I L" Jd =- ell =-39= 1.95
II ,.1 20

Sau khi thu th~p va tom t~t duo li~u, ket qua thu duoc trinh bay
trong Bang ]2.1. Chung ta thay r~ng, trong ngluen cuu nay m~u
duoc chon thea c~p (mot nhan vien danh gia ea hai clurong trinh d110
11;10 A va B).NghTaIii hai m~u nay co moi lien h~ vai nhau. VI v~y,
chung ra dung phep kic'm djnh t dckie'm dinh su' khac bi~t.

ChlU1S ta tinh trung blnh (j, phU'011gsal S" cua bien d, (sal

bi~t) va gia tr] kiem dinh t, voi n -J b~c tv do nhir sau:

543

H(lI1I1tOOIi kJ,,'II8 1'111; 111'1' Hooll 10.'", pili; hl'l'~--~--------------~~~
2

Chuong trlnh B:

54321

Hoon toon J1ltti 11{1pHolm tortll khOlig phil hfl1l

Chuong trlnh A:

Xin ban vui long danh gia mere dQ phil hop cua hai chirong ttlnh dao
1\10A vilU thco thang dic'm sau:
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436 I'IH'Ol1g ph.ip nghien ciru khoa hoc trong kmh doanh

chuong trlnh A phil hop hon chirong trinh B (vi d, = YA - Ys co gia tr]
duong).

Bang 12.1.Ket qua danh gia cua nhan vien

Nhan Diem danh gia chuong trlnh a,
vi en

A (YA) B(y.) d1(YA - Ya) I

5 1 4 16

2 3 2 1

3 4 3 9

4 5 2 3 9

5 3 2 4

6 4 3 9

7 5 2 3 9

8 3 2 4

9 5 4 1 1

10 :3 2 1 1

11 5 2 3 9
12 3 5 ·2 4

13 5 4 1 1

14 3 2 1

15 4 2 2 4

16 5 2 3 9

17 3 3 0 0
18 4 3 1 1

19 5 4 16

20 5 2 3 9

Tong 39 117
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.0002.6371 5.94 191.26291.95 1469 .32827

UpperLower

Mean Dev Menn

df (2-tailed)
95% Confidence
lnterv • .I of the
Difference

SId
ErrStd

Sig
Paired Differences (A-B)

Bang 12.4.Paired Samples Test

.949".015Pair1 A& B 20
Sig.CorrelationN

Bang 12.3.Paired Samples Correlations

.2039'1

.25418

.91191

1.13671

20

20

4.1000

2:1500

A

13

Pair

Std. Deviation Std. Error MeanNMean

Bang 12.2.Paired Samples Statistics

SPSS cho cluing ta ket qua trong cac bang sau day: Bang 12.2
(paired samples statistics) cho chung ta thong ke rno ta (trung binh
Mean, d91~d1 chuan Std Deviation, vv). Bang 12.3xern xet moi quan
h~ giira cac hai Ian do luong. Mong muon cua chung ta 111chung
khong co moi quan h~. Ket qua cho thay chung khong co gLlan h~
giLf3 A va B (p = .949). Chu y gia tri p trong SPSS ghi la sig
(significant). Clioi cling Bang 12.4cho chung ta ket qua so sanh.

2.1.4.Sir dung SPSS t-test m~u cap

Tro lai vi du Bang12.1 chung ta tien hanh xt'rIy tren SPSSnhir sau:
rtlltllyze ~ Compare means ~ Paired Samples T-Test ~
Nhqp clip bielI tl/:!oPaired Variables ~ OK.

Chuong 12. Mil hinh Hest v~ANOVA



Sau khi thu th~p va tom tit thong tin, ket qua tJ,U dU'Q'ctrlnh
bay trong Bang 12.5. Chung ta thay rfins, nghien dru nay co m~u doc
I~p, kich thuoc cua hai milu deu Ian. Vi v~y, de Idem djnh gia thuye!
khong 110 la trung blnh danh gia cua hai nhom nhan vien, nam va nfr

(p, - p, = Do =0), chung ta dUng phep kiem dinh z. Cia tr] kiem djnh

la:

Nh6m Kich thu'6'c Trung binh Phuong sal
• • •nghien ell'll mau mau mau

Nil' II, '" 150 .PI = 4.2 S,' "'.64
Nam 1J,.160 y, =3.6 st =.81

Bang 12.5. DU'Ii~u danh gia chuong trlnh dao 1;:10

5421

Rat pMI h\1P

Xin b~" vui long d:lnh gill trnh ph" hOp cua chu'O'ng trlnh d~o 1<10nay:

2.1.5. Vi du I: So sanh hai !rung binh dam dong: m~u doc I~p

Cia sir chung ta muon biet co SI,l' khac bi~t ve danh gia S1.)' phu hop
ella mot chuong trlnh hwin luyen nhan vien gifra nam va nfr. Cia
thuyet nghien ciru II. la co $1,1' khac nhau giua nam va nfr trong danh
gia chuong trlnh huan luyl:n nay (gia thuyet Ho la nam va nfr danh
gia chuong trlnh nay nhu nhau).

De kie'm djnh gia !huyet tren, chung ta thuc hil:n mot nghien
cuu djnh luqng bilng each chon ng~u nhien ", = 150 nhan vien nii va
II! = 160 nhfin vien nam (milu doc I~p), phong van ho theo cau hoi co
thang do quang, nam diem nhtr sau:
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Naill 2

Nfl' 1

GiOi tlnh:

54321

R/(ll/l{chR/(l gMt

Xin ban vui long danh gia '1ulmg clio nay:

2.1.6. Vi du 2: So sanh tnmg binh dam dong: m5u dQc l~p

Cia Sll' chong ta muon biet co SV'khac nhau giu'a nam va nif VI? thai
do ella ho ctoi vai mOl chuong trlnh quang cao du dinh ella mot
thuong hi~u A. Chung ta thirc hi~n mot nghien CU'lI mOl m511n = 307
khach himg b~ng each cho ho xem quang cao do va hoi ho thea eau
h6i v6i thang do quang narn dH!'mnhu sau:

Cia tr] toi han cua kie'm djnh iJ rrurc y nghIa {l = .05, Ira ham z
Irong EXCEL chung ta c6 z. 1= 1.96 (kiem djnh hai phla). Cia tr] nay

nh6 hem gia Irj thong ke kie'm dinh (6.21) nen chUng ta chap nh~ giA
thuyet nghien cuu HR (tir choi giA thuyet Ho). Thong tin thu th~p

duoc cho Ihay nhan vien nam va nfr danh gia tinh phil hop cia
chuong trlnh dao I~O dira ra khong giong nhau: so veri nhan vien
narn, nhfin vicn nu' danh gia chuang trlnh dao tao nay phil hop hem
[nir: y, =4,2 > nam: Yl = 3,6; Bang 12.5).

4.2-3,6 =6,21
,64 ,81-+-
150 160

- - Dz = y, - y - 0 =
S2 S'
.:::.L+J

", ",
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Bang 12.6. Group Statistics
Ciai

y tinh n Mean Sid Oev Sid ErrorMean

Thai dO Nit 1 173 3.76 ,998 .076

Nam2 134 3.45 1.023 ,088

SPSS cho chung ta ket qua trong cac bang sau day. Bang 12.6 1,,\
thong ke mo tel nhir trung binh, dO l~ch chuan, kich rhuoc m~u, VV.

Vi d~I,ket qua nay cho thay co 173 khach hang nil' (gia tr] 1) va 134
khach hang narn (gia tri 2), Chu Y Iii m&u doc I~p nen kich thuoc cua
chung khong dln phai b~ng nhau,

Bang 12,7 cho chung ta ket qua kiern dinh. Ket qua cho tha'y e6
str khac bi~t giiia hai trung blnh trong dam dang (p = 0.000). Nhir
v~y, hai trung blnh dam dong khac nhau. Trong truong hQ'P nay
11, > 111 (Bang 12,6), Hay n6i each khac, khach hang nfr danh gia
quang cao nay cao hem khach hang narn.

Analyze ~ Compare Means ~ lndependent-Samples
T-Test ~ Dua bi;', thai d9 uao 0 bier, kitm dill II Test
Variable(s) ~ Dua bien giai iinh VilO (; bien pfuill lIholll
Grouping Variable) ~ Xac dinh "hom Define Groups:
CfHlng tn c6 hai ,,110111(1: 1It1- vil2: Hum) ~ Continue ~ OK.

2,1,7, Sir dung SPSS t-test m5u doc I~p

Kel qua duoc nJ'~p vao rna tr~n dfr li~u voi hai bien. Mot bien la thai
do doi v&iquang cao voi nam gia tr] (tu 1 den 5), va mot bien la gi&i
tinh vai hai gia trj (1: I1Ijo va 2: nam). De kie'm dinh thai do trung blnh
cua nam va nft vai quang cao nay nlur nhau va hay khac nhau,
chung Ih1,lChi~n tren SPSS nhir sau:
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3. So sanh ba trung blnh tr&len: m6 hinh ANOVA

ANOVA III ten goi t5! cua cac phirong phap phfin rich phuong sai
(ANalysis Of VAriance) duoc sir dung de so sanh rrung binh nf ba
dam dong tro len (nho lai t-test dung de so sanh rrung binh cira hai
dam (long). M6 hinh ANOYA SLr dung phO' bien de so sanh trung
binh cac dam dong voi dfr li~u khao sat (survey data) va dac bi~t Iii
du' li~uthu' nghiern (experimental data). Cling d1U y 111dfr li~ukhao
sat hay duo [j~u thir nghiem. xu Iy tren mo hinh ANOVA, ve co ban 111
nhu nhau, Diem khac nhau 111tcong thiet ke d,e'thu th~p dll' li~tJ.Dfr

Cung din chu y them Ii de kiem dinh t, truoc tien chung ta phai
kiern dinh phuong sai cua hai m1\u(nu' va narn). Phep kie'mdinh nay
cho thay gia hi p (dung phep kiem dinh F) co gia tri p = 0.506 > 0.05.
Dieu nay c6 nghia 1a chung ta chap nh~n gia thuyet la hai plurcng sai
cua cua hai m1\u b~ng nhau. VI v~y khi doc ket qua cua kiem dinh t

chung ta phai doc & dong thu' nhat (equal variances assumed). Neu
gia sir gta dinh phuong sai dong nhat khong chap nhsn (sig F < 5%),
chung ta phai doc ket qua so sanh hai trung blnh 6 dong full' hai
Bang 12.10 (equal variances not assumed),

.544.116 .086.322.71 282.63 .007variances
Equal

.32

F Sig

Sid 95%
Err Confidence
OiH Interval of the

Oiff
Lower Upper

.116 .087 .544.007.443 .506 2.72 305
Equal
variances
assumed

t df Sig (2- Me.
tailed) n

oW

t-test for Equality of MeansLevene's
Test for
Equality
of
Variances

Bang 12.7.Independent Samples Test
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I Trong philn rich dinh luvng. chung ta cO hai nhom phan lich chinh: phan
lich ph... thuQc(dependence methods) niru cac bien dtra vao phan lich co bien phu
thu~ vIIbien rlqc I~p (vel hoi qui. ANOVA, vv), va philn tieh phl,l thuQclrinnhau
(interdependence methods), trong d6 cac bien dua v~ophan tich khong e6 bien nao
lilbien phllthu(>c hay bien dQclip mil chung ph\llhu(k lfulnhau (vd, EFA,Cluster
Analysis, vv). Trong nhom phSn tich phu thuQc,chung thl10ng dllQ"cchia ra thanh
hni phep phiin Hch: phan tich don bien (univariate analysis) va phan tlch da bien

3.1. Md hinh ANOVA

Cac bien trong phuong phap ANOVA gom mot bien phu thuQc djnh
hrong y~va mOl hay nh.i'eu bien dQc I~p X, dinh tinh. Trang cac thtr

nghi~m Y" Ihuong diroc goi la do luang va Xi thuang duoc got 111
cac XLI' IY.

Khi c6 mot bien di;lc l~p X" nhu trong rruong hop thv nghiem
ngfiu nhien hOM 101m,phuong phap ANOV A diroc gQi III ANOVA
mot chiCu (one-way ANOVA). Nell c6 hai bien dQc l~p nhu trong
truong hop thtr nghiem khoi ng5u nhien, phuong phap ANOVA
duoc gQi 111ANOVA hal ehicu (two-way ANOVA), vv. Truong hop
e6 tu' hai bien phu thuQe, djnh luong rro len, thi phuong phap
ANOV II IllC nay bien thanh cia bien, goi t~t 111 MANOV II
(Multivariate ANnalysis Of VAriance).

ANOVA tlurong duoc xep VaGnh6m phan tich dan bie'n VIn6
duoc dung de' xem xct rmrc dQ khac biet gilfa cac nhom rren co 56
cua mOl bien phu IhuQc (djnh luong). Chung ta cling can chu y chieu
cua ANOV A liien quan den bien doc I~p va phan tich don bien hay
da bien rrong ANOV A phu thuoc vao so luong bien phu thuoc'.

li~u thu' nghi~m duqc thu th~pthong qua cac thiet ke tlur nghj~m v6i
cac xU-Iy (treatments) theo muc dich nghien ciru. VI v~y, nhimg phan
tiep thea trong chuong nay trinh bay phuong phap ANOV A de'so
sanh trung blnh n6i chung, khong phan biet la dtl' li~u khao sat hay
dfr li~u Ihu nghi~m.
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(multivanate analysis). Cach phiin loai n~y dua V30 sO h.n;mgbien phu thuQe: neu
chi co I bUrn pI1\! thuQc chung ta gOI cac phep philn Hch nay Iii philn tich dcm bien
(vd, ANOVA, h()1qui don, ho, qui bQi, vv); neu co tit 2 bien ph.,. thuQc tr6 len, cac
phep phon tich dvoc go; Iii phSn richda bien (vd, MANOVA, h'Oiqui da bien, vv),

Xn
Dlnh tinh

y
Dinh lUling

Xi
Dlnhtinh

X
Dinhlinh

ANOVAII elll'"

Xl y
Dlnh tinh

~

Djnh IU'Qng

X2
Dinhtinh

ANOVA 2 cllI'f'lI

y
Dinhluvng

X
t)lnh lil1h

ANOVA 1eM'"

Hlnh 12.1. Mo hlnh ANOVA

Cho Y la, neu so sanh voi rno hinh hoi qui, mo 111nhANOV A Iii
dang d~cbi~t cua mo hlnh hoi qui trong d6 bien tat ca cac bien doc
l~p Iii bien dinh tanh, ANOV A mot chi'eu wong duong voi mo hlnh
hoi qui don, ANOVA hai hay nhieu chieu wang duong voi mo hinh
hoi qui boi va MANOVA wang duong v&i mo hinh hoi qui da bien,
Do d6, chung ta c6 the' gQi ANOVA rnQt chieu Iii ANOVA don
(Simple ANOVA), ANOVA cia chfeu la ANOVA bOi (Multiple
ANOVA) va MANOVA Iii Al\:OVA da bien (Multivariate ANOVA).
Cac rno hinh nay trong ho rno tuyen tinh tong quat GLMs (General
Linear Models), Mo hlnh ANOVA dwoc bieu di~ trong Hinh 12.1.
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Mo hlnh hi~u lmg duoc goi la mo hinh hi~u irng eo dinh co
djnh (fixed eHects model) neu k diroc chon tnroc (fixed). Neu k Iii
mot rn~u ella cua mot dam dong (vi du trong thu nghiem, chung ta
co mot dam dong cac Xif Iy va chi chon ng§.lI nhien k xu Iy trong dam
dong xlr Iy nay) thi hie nay T, Iii mot bien ng~Ll nhien. Me hinh hieu

• J.I: rrung blnh tong the' (trung blnh cua trung binh cac nhorn),

• r, = p, - u:khac bi~t trung binh gifra cac nh6rn.

Trong d6:

Chung ta ciing co the' bieu dien ANOVA duoi dang mo hlnh
hi~u lmg (effects model) c6 dnng sau:

. ,.,
• e, :sal so.

• p,: trung blnh cua nhorn i,

• i - 1,2,..., k: so nh6rn can so sanh (so nh6rn cua X" trong thir
nghi~m, k ducc goi la cac xu ly),

• j - 1,2,..., N: kich thuoc dam dong,

Trong d6:

• y~:bien phu thuoc dinh luong,

Bie'u di~n ANOVA 6 dang rna hinh diu true (structural model),
chung ta c6 the' bieu dien ANOVA 6 dang rna hlnh trung binh (mean
model), rna hinh nay e6 dang:
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_ 1 ~ _
y = - L_.1I,y,

11 ;..-1

Trong do, #,111trung blnh ella dam dong thl1 i.Gia thuyet thay

the HH (gia thuyErt nghien cuu) iii co it nhat hai trung binh khac nhau,
Trung blnh tong the' (overall mean, chu y tuong tv nhu cac dang
phan rich khac, chung ta ky hj~ll Y thay cho Y khi no iii cua mau)
duoc tinh theo cong thuc sau:

3.2. ANOVA mQt chi'eu

Phl1011gphap ANOVA mQI chi'eu cho phep chung ta so sanh trung
binh cita k (k cO djnh) m~u ng~u nhien va dQC I~p vOl nhau, c6 kich
thu6c """2 ..... 11. diroc chon tir k dam dong (II = ", +"2 + ... +11,; Bang
12.8). Mo hinh nay pho bien trong 010 hinh thir nghiem ng~u nhien
hoan loan (completely randomized design).

3.2.1. Truong hop cac darn dong c6 phan bo chuin

De' tlurc hi~n ANOVA mot chfeu chung ta gia thuyet cac dam dong
nay c6 cung phuong sai va co phan bo chuan N(p.,o-l). Gia thuyet
khong H" Iiicac dam dong co trung blnh nhir nhau.

ung dang nay dU'qc gQi la rno hlnh hieu ung ng~u nhien (random
effects model). Ciao trinh nay chi t~p rrung v110rno hlnh hi~ll (mg co
dinh, nghia la so hrcng nh6m duoc chon truce va co dinh,
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Tong cac bien thien trong nh6m SSw (within-group sums of
squares):

.,
L:(Y" - y,)'
1'=1

I~ien thien trong nhorn, d10 nhorn thir i la:

k

SSG = Ln,Cy;- y)'
I-I

(V, _ y)'

Chung ta e6 tong cac bien thien giii'a cac nhom SSG
(between-group sums of squares) la:

Chung ta hay xem xet cac bien thien trong rnf hinh. Truce tien,
bien thien gilta cac nh6m, cho nh6m thlr i lit:

Tnlng binh m~u:

Nh6m

1 k

YII Y., Yll

Y" Y" Y",

Y,., Yw• Yt..

- Ii: - I·' - IIY, =- Y" y,=-LY# Y.=- y,.
III t.1 11, J''i-I n. I-I

Quan sal

Bang 12.8. Dif li~u ANOYA mQt chieu
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Khi trung blnh (thea b~c tt! do) cua bien thien giefa cac nhom
voi nhau 1611hon trung binh bien thien trong cung mot nhorn co
nghia la e6 sv khac bi~t it nhfit giC'ratnmg binh ella hai nhom. Neu
trung binh ella bien Ihien giira cac nhom nho hon trung binh bien
thien trong cung mot nh6m thl bien thien ANOV A chu yeu 111bien
thien trong nhom, Vi v~y, chung ta ket lu~n la trung blnh ella cac
nhom khong khac nhau. Cac thanh phan ella ANOVA duoc t6m t~t
trong Bang 12,9.

"S' SSw b' h b'N h" helv, IV =--: trung In len t len rrong n om
I/-k•

•

Trong do:

MS SSg b' J b'" 1" ,- nh6G = : trung In1 len t 114mgma m
k-l

Quyet djnh chap nh~n gia thuyet H. (tit choi gia thuyet Ho)
neu gia tri thong ke cua F 1611han gia tr] toi han Fk_I .• _t.a:

. , ~
SS, = SSe + SS., = L"iCYi- ji)' + LL(Y. - ji,)'

i..1 ,.. , j",1

Tong bien thien trong nhom va giifa cac nhom SS, (Total sum
of squares):

A lit

SS...= LL(YII - .v,)'
...·1,-I
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Nh6m A ( POP,) Nhom B (PO~) Nh6mC(PO~)

122,5 12~.9 122.7

120.0 123.0 1223

120.0 122.1 1232

121.5 123.0 123.4

121.2 123.6 123.9

121.0 122 1 123.6

120.4 123.5

Doanh thu eM e,m hang (tri~u dong)

Bang 12.10. Dii'li~u thu th~p til' tlur nghi~m

3.2.2. Vi du ANOVA mQt chi'eu: dir )i~u thil' nghiern

Gia Slf chung ta muon so sanh hi~u Ung ella ba dang POP
(POp,. PO~. PO~) vao doanh thu m{>t thuong hi~u, chung ta thuc
hi~n thLf nghi~m b5ng each chon ngilu nhien 20 cira hang va chia
ngall nhien chung ra th1111hba I1hol11Nhom A gom 7 cua hang dung
de trung bay POp,; nhorn B cung co 7 cLrahang de' trung bay PO?"
va nh6m C gcm 6 cua hang de trl1'l1g bay POp, _Doanh thu thu th~p
duoc trlnh bay trong Bang 12.10.

F

Bang 12.9. Bang ANOV A mQ! chieu

Loai Bidn Il~c Trung binh

bien lhicn Ihien tv do df bien thien

Giira nh6m SSG k-l }.1St; = SSe
k-I

Trong nhom SSH n-k MS. = SS._
II-k

Tong SS, 0-1
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Bang 12.11a trinh bay dang rna tr~n dfr lieu de xU Iy tren SPSS
va Bang 12.11bIii thong ke mo tii m5u. Tir dfr lieu nay chung ta tinh
duoc cac thanh phan cua bang ANOVA theo cac cOng tlurc tinh
chung. Trong bang kiem dinh phuong sai dong nhat (Bang 12.12)

Doanh thu c6c cita hang (Iri~lIdong)

YI/ (doanh thu) x (xu Iy)

122.5

120.0 1

120.0 1

121.5 1

121.2 1

121.0

120,4

124.9 2

123.0 2

122.1 2

123.0 2

123.() 2

122.1 2

123.5 2

122.7 3
'122.3 3

'123.2 3

123.4 3

123.9 3

123.6 3

Bang 12.11a.Du' Li~u6 dang fila tr~n d~ xU Iy tTen SPSS
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LO~i bien Bien df Trung blnh bie'n FIhien Ihien Ihion p

Citra nh6m 22.710 2 11.355 15.745 .000
Trong nhorn 12.260 17 .721

Tong 34.970 19

Bang 12.13. Bang ANOVA Ulli nghiern ng~u nhien hoan loan

172 .598.529

dJl Sigdf2Levene statistic

Bang 12.12. J(j~m dinh phuong sai dlJng nhat

1.3567122.395T6ng 20

.5913123.183

.9690123.171

.9016120.943POp, 7

PO~ 7

PO~ 6

Trung blnh M OQ I~ch chuan soKich thuac m~u n

Bang 12.11b. Thong ke rno ta

chung ta thay gia tri p cua phep kiem dinh Levene khong c6 y nghta
(p = 0.598). Ket qua nay cho thay gift dinh phuong sai dong nhat
dl1<;7C chap nhan, Tiep thea, trong Bang ANOVA (Bang 12.13), gia trj
p G 0.000, co nghia la gia trj 1&0nhat rna chung ta eo the' chap nh~n
HO. Nhu v~y, gia thuyet 1/0 chi (1\r<;7C chap nh~n khi ex = 0%. Dieu nay

co nghTa Iii chung ta quyet djnh tir chOi gia thuyet khong Ho va chap

nh~n gia thuyet nghten cuu fiR 111cac POP khac nhau tao nen hi~u
Lfngkhac nhau tren cac cua hang.
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Bang 12.14 trinh bay thong ke rno ta cua Y (y trong m~u). Ket
qua kie'm dinh ANOVA tll' SPSS cho thay: kiem dinh Levene ve

Y=Y,+Y,+Y,+y..

Ket qua Cronbach alpha va EFAcho thay thang do nay dat yell
diu vc gia tr] va dQ tin c~y, Vl v~y, tong ella bon bien do luong Iren
duoc sir dung trong phan tich ANOVA deso sanh SI,1' khac bi~t gilra
nhfin vien marketing lam viec trong ba nhom doanh nghiep co qui
mo lao d{>ngkhac nhau: bien phu thuoc Y la n6 hrc trong eong vi~e
va bien dQeI~pX Iiiqui mo (thea lao d{>ng)cia doanh nghi~p.

Y,.Toi Ilion Ilion hoan thanh cOng vi~ccua rninh tai cOng ty toi dang lam

Yi .To, Ilion Ilion cu gllng hoan thanh tot cong vi~c cua rninh tqi cong ty toi
dang lilm

Yj,Toi Itton luon c6 linh Ih'lll1rrach nhi~m cao voi cOng vi~ccua mlnh t~i

cong ty loi dang lam

r, ,T(li sSng sling Ibm th~m gio khi c'anthiet de hoan thanh cong vi~c t~i

d)ng ty tlli dnns lam

3.2.3.Vi d\1 ANOVA mQtchieu: dii' li~u khao sat
De dfmh gia rnuc d{>khac bi~t ve n6 hrc lam viec eua nhan vien
marketing trong cac doanh nghi~p e6 qui mo khac nhau (5100 nhan
vien, > 100-300 nhan vien, va > 300 nhan vien), Nguyen & Nguyen
(2011)thuc hi~n mOtnghien elm thong qua ph6ng van 364 nhan vien
marketing lam vi~e eho cac doanh nghi~p ~i TPHCM vo; thang do
n6 hrc trong ding vi~e (job effort) vOlthang do Likert 7 die'm, 1:hoan
loan phan dui va 7: hoan toan dong 'I:
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Bang 12.16.Ket qua ANOVA

Loai bie'n Tong bien df
Trung binh bien F pthien thien Ihien

Citra nh6m 11.747 2 5,873 .401 .670

Trong nh6m 5293.715 361 14.664

Tllng 5305.462 363

.1753612"1.750

Sig.d{2d(1Levene Statlstic

Bang 12.15.Ki~m dinh Levene phuong sai dang nhilt

Bang 12.14. Thong ke mo ta y

Qui mo doanh nghi~p x M5u Y SO

!OlOOnh"n vien II, = 148 23.02 4.113

100·300 nhan vi~n "l =- 85 23.20 4.044

>300 "hlin vien "l = 131 22.7 3.320

TII"g N=364 22.96 3.823

phuong sai dong nhat khong co y nghia (p ~ 0,175; Bang 12,15), nghia
la khong c6 51,1' khac bi~t ve phuong sai cia cacnhom. Tiep theo, ket
qua dinh 51,!'khac bi~t giira cac nhorn ciing cho thay khang co 5~r khac
bi~1giira cac nh6m (p = 0.670; Bang 12.16). VI v~y, cluing ta ket lu~n
111nB h,re lam vi~c ella nhan vien khong khac nhau trong cac doanh
nghi~p cO qui mo lao dong khac nhau.
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Ket qua cho t'hay (1 rrurc y nghla ex= 5% thl meu Ling cua PO/~

va POp, len nh6m cua hang B va C nhir nhau. Nhu v~y, chi co sv
khac bi~t giu'a Irtlllg hiuh dounh thu ella cac cira hang thuQe nhorn A
va B cung nhu i\ \;t C. Cia tr] p cua khac biet trung binh ella clfa
hang nhorn A va 1111'0/', vii POP,) la 0.000; nhorn A va C (POP, va
POP,) 1110.001. Vai 0 ~ 0.05 Ian hon rat nhieu so voi hai gia tr] nay.

Nhung so sanh nhorn B va C (POP, va POP,) thi sig = 1.000 > 5%.
SPSS se ghi luon ket qua nay: khac biet trung blnh co y nghia iJ rnuc
0.05 cho cac khac bi~t nao eo gia tr] p nho hem rrurc y nghia a dii
chon. Hay noi each khac, co 51,1' khac nhau gifra hi~u lIng cua
POp,va POp, cung- nhir POp, va POp,. Tuy nhien, khong co 51,1' khac

Khac b;~t cua Sa; )~ch p Khoang tin ~y (J
trung blnh (i-j] chua'n rmrc 95~(,

POp, POp, -2.2286 .454 .000 (-3.4337.-J .0234)

POp, POp, -2.2405 .472 .00] (-3.4949,-0.9861)

POp, POp, -.0119 .472 1.000 (-'[.2663,1.2425)

Bang 12.17. Kiem djnh h~u ANOVA: Bonferroni

3.2.4. Kielll djnh h~u ANOVA

Ket qua cua ANOV A cho chung ta thii'y la cac trung binh khac nhau
(It nhat co hai trung binh khac nhau). Tuy nhien, no kh6ng cho
chung ta biet trung binh n110khat nhau. Debiet duoc dieu nay chung
ta dung cac phep kiem djnh h.iu ANOVA (ANOVA post hoc tests).

Co nhieu phep kiern dinh h.jll ANOVA nhir Tukey, Duncan,
Bonferroni, vv. Trong tnrong hop solm;mg cac djp trung binh din so
sanh nho, nguoi ta thuong dung phep kiem dinh Bonferroni. SPSS
cho ta ket qua tiTso li~u cua thi du tren trinh bay trong Bang 12.17.
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3.2.6. ANOVA mOl chieu: dam dong khdng c6 phan bo chua'n

Trong tnrong hQP cac dam dong khong co phan bo chuan thl chung
ta phai dung phep kiem dinh Kruskal-Wallis (nonparametrie test of
ANOVA). Xem xet n quan sat ng~u nhien cia k m§u doe 16p v&i
nhau, co kich thuoc theo thlr h.t Iii """, ....,".' duoc chon tit k dam

Trong II(ip thooi ANOVA lilt it c",,(it viloPost Roc -+ L Y vi
if(!, Bonferroni -+Continue -+OK.

Neu ket qua cho thay p (sig F) < 0.05 co nghla Iii e6 it nhat hai
Irllng blnh khac nhau nhurig chua biet Iii c~p rrung blnh nao, VI v~y
cluing ta tiep rue v6i Post hoc test (kiem djnh h~u ANOVA) sau:

nhau gifra hi~u ti'ng cua PO~va PO~vao cac cira hang thuQe nhorn B

vii C.

3.2.5. SI'r dung SPSS: ANOVA mot chieu

Tra lai vi du ANOVA cho tnrc'mg hop tlur nghiem ng~u nhien hoan
toan, dfr lieu (] Bang 12.10 diroc nh~p vao rna tr~ dii li~u SPSS bao
gom hai bien, mQI bien dinh luqng (thang do ti I~) cho doanh thu cac
rua himg va mQt bien dinh tinh (thang do dinh danh) cho ba loai
POP (POP"POPz' va PO~; Bang 12.11). ThI,fC hien phan rich
ANOVA mot chfeu v6i SPSS chong ta tien hanh nhu sau:

Allalyze -+ Compare means -+ One-way ANOVA -+ Nh~p
bie" pllll tllllPC (donnll thu) vno {j bierl phu thll9C Dependent
List vn 11"~pbi€rl /I(ic l~p (POP) vllo I! Factor -+ Options -+
Nit h c1111(i1 vno Descriptive vn Homogeneitsj of varia lice
test (ki€in dinh phuong sai cfOng nil 1, nghia lit ba dam dOllg c6
cling pluroug sai theo gin Ihl/yet elin ANOVA) -+ Continue -+
OK
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3.2.7. Vi d\1 kiem djnh Kruskal-Wallis

Trang truong hop dam dong khong co phan phoi chuan, chung ta
khong the'dung ANOV A nhu trang truong hop dam dong co phan
phei ehuan nhu 6 Vi du 3.2.2 duoc rna phai dung phep kiem dinh
Kruskal-Wallis. Dc' dung phep kiem djnh Kruskal-Wallis chung ta
tien hanh s3p xep cac quan sat cua cac nhom et.'rahang, nrong tv nhu
Vi du 3.2.2 nhung v6i dl1li~lI moi, khong thea phan phoi chuan, thea
thu tv tllng dan (Bang 12.18).

lA/ 1
YI > X k-',.

Quyet djnh tit ehoi glit thuyet khong Hu neu gia tri thong ke
kiem djnh W Ion hon gia tr] tai han xi-I.. :

12 {R'w= L:-' -3(11+1)
/1(/1 + 1) •• , n,

dong: ,,= II, + ", I- , .. + "k . GOi R" R" .... R. thea thu tv Iii tong cac thLf
tv ella k m~u khi cac quan sat ella cac mall nay diroc s~p xep thea
thtf tv tang dan.

De' kiem djnh gia thuyet H. Iii cac tnmg binh dam dong nhu
nhau (II, = II, = ..,= II,= ...= II. ),neu n, ~ S, chung ta dung phep kiern

djnh Kruskal-Wallis, c6 gia trj kiem djnh Iii:

455Chuong 12. M6 hlnh t-test vii ANOVA



12 • R'W = L-' -3(n + 1)= 2.36
/1(11 + I) ••, ",

Trong trvong hop cac doanh thu co cung thu h,t' th11ay so trung
binh cua esc thll' IV ella chung. Thl du co hai cira hang co cung doanh
thu 11196 tri~u dong va chung co thtl' tv Iii 2. NhU' v~y, hai cira himg
nay se lay hai thl'r tt,r, thu' hai va thu ba. VI vay, thu' tv chung cua
chung 111trung blnh cua hai thu tl,I nay, 'h(2+3) = 2.5. Tuong 11.1' nhu
v~y trong truong hop co nhieu so do giong nhau. De kiem djnh gia
thuyet Ho 11:t cac trung binh dam dong nhu' nhau
(14 = P, = ... = p, = ...= lit), cho truong hop cac nl 2: 5, chung ta dung
phep kiem dinh Kruskal-Walis, gia tri thong ke kie'm dinh duoc tinh
nhtr sau (vd, Newbold 1991):

456 Phuong phap nghien ciru khoa hoc trong kinh doanh

Bang 12.18. Thir h,I' tang d"lindoanh thu cac nhorn ctra hang

C.ra hang nh6m A Cu. hang nhom 8 Cu. hang nhcrn C

POp, POp, POp,

Yb Th(r h" R, Yv Th(r h,!Rz y~ Th(r til R,

122.5 20 122.0 19 121.0 18

108.0 11 119.5 17 118.7 16

101.2 8 114.0 14 115.3 15

99.0 7 111.0 13 110.4 12

97.2 5 102.0 9 105.6 10

96.0 2.5 97.S 6 97.0 4

82.0 1 96.0 2.5

T(lng R, .54.5 T()ng Rz; 80.5 T(lng R, = 75



Allfllyze -. Nonparametric Tests ~ K Independence
Samples -. Nh~p /lie" ph!1 Ihllqc (dorrnh thu) vila 6 bi€iz kitm
dillil Test Vrrrirrble List -. Nllqp bien dqc Iqp (POP) vilO6
Grouping Vrrriable -> Define Ranges _, Nlzqp 1 vilo 6
Minimum vii 3 viio 6Maximum -. Continue _, Nil h clllIqt
vilo Kruskal-vvallis H (trong Test Type) _, OK. Nel4mu6h

3.2.8. Sll' dung SPSS: kiem dinh Kruskal-Wallis

Trang truong hO'Pdam dong khong co phan bi) chuan, chung ta phai
Sll' dung phep kie'm djnh Kruskal-Wallis (kiem djnh phi tham so
dlmg cho trucng hop dam dong khong co phiin be>chuan). Trong
truong hop ANOVA, chung ta dung phep kiem dinh Chi-blnh
phuong voi bfic 1'1,1' do Iii k-I. Tro lai vi du trong Bang 12.18(ANaYA
mOt ehi'eu eho truong hO'P cac dam dong khong co phan bo chuan).
Vi trong trll'emg hop nay, dam dong khong co phan bi) chuan, cho
nen de kiem djnh s~rkhac bi~t hi~LItmg cua ba dang pop len cac cua
hang, chung ta phai slr dung phep kiern dinh Kruskal-Wallis. Tien
hanh phep kiem djnh nay Iren SPSS nhu sau:

Chung ta quyel dinh tll' choi gia thuyet H. (chap nh~n gia
thuyet HI,) vi gia rr] thong ke kiem dinh VVnho hon gia tr] toi han

Z:.o;. Nhu v~y, chung ta co dircc ket qua tlfOng It! nhir trong kiem

dinh cho ANOVA. Tuy nhien, voi phep kiem dinh Kruskal-Wallis
chung ta khong can dieu ki~n phan bo chusn ala cac dam dong.

xi.Cd = 5.991> W =2.36

De' tim gUI tr] toi han cua phep kiem dinh, a rrurc y nghia a =
5%, df - k-l - 3-1 - 2, chung ta tra ham Chi-binh phuong trong
EXCEL:
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3.3.1. Mo hlnh ANOVA hai chieu don quan sat

Me hlnh tht! "ghi~m khoi ng~LInhien cho phep chung ta kiern soat
hi~LIU'l1gcua ll10t bien ngoai lai (dong vai tro bien doc I~p thLrhail.
Nhir v~y, trong thiet ke nay chung ta phai phan cac dan vi thir vao
cac khoi va tien hanh XLI' Iy trong timg khoi mot. Can chu y la, khac
voi rna hlnh ng§u nhidn holm toan trong d6 cac m~lI chon doc I~p
nhau (independent samples), 1110hlnh khdi ng~lInhien, cac m~lI
duoc chon theo cac tSp tuong xung (matched sets). Tuong tv' nhir
trong truong hop Il1~LIc~p trong so sanh hai trung binh. 6 day so
trung blnh din so sanh nhfeu han hal nen goi lit t~p Wang ximg,
nghia III chung wang xung voi nhau,

Tuy nllien, chung ta can chu y khai niern t~p wang xl!'ng khong
co nghia la cac quan sat luon luon phu thuoc nhau. Uly vi du, neu
chung ta chon mot ngu'ci danh gia ba chirong trmh dao tao A, B, va
C. Ba so do nay phu thuoc nhau vi mot ngttOi tni lai danh gia ca ba
chuong trinh. Bay gio, neu chung ta co mqt bien till!' hai va xem n6 la
bien ngoai lai din kiem soat n6, lay vi du giai tinh (nam va nl'r).
Chung ta chon ba nguoi (] nhom nam va cho ngooi till!' 1 danh gill A,
ngum thlr 2 danh gia B, va nguoi till!' ba danh gia c. Tuong n,r nhU'

3.3. ANOVA hai chiiu: don quan sat
Nhir dii gic; thi~u, khi cluing ta co hai bien doc l~p, X, va x" chung
ta Slr dung mo h1M ANOVA hai chieu de' so sanh trung binh clla
bien phu thuQc Y". Mo hinh nay thu'img dU'I1CSlr dung de phan tich

car thlr nghi~m khfii ng~u nhien (randomized block design) va thir
nghi~m thira 56 hai xlr Iy (two-factor design). Trong phan nay,
chtmg ta xem xet ma hinh thlr nghiern khOi ng~u nhien.

bi€1 them thong till ve t6m tilt tllong ke --> Option --> NIl n
cJm§/ vllo {j Descriptive --> Continue --> OK.
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Bang 12.20. Oil li~u thu du'Q'ctir rna hinh khoi ng~u nhien

Nh6m (xu Iy)

Khoi (bien ngoai lai) 2 k Tr.mg binh tltl!O kh61

1 y" y" ~Y" Y., Y.•
2 Y'l Yu y" Yo Y.1

1,) Y1/ Yu Yll YI

h Yu )l2k YIA YkIo ji"
Trl/lIg bl,,/r iheo IIMIII y, Y1 y, y, Trung billh 16i'8 ",f .ii

Cung chu y them 111Irong lap luang irng, kich Ihu(7c m~u cia
cac nh6m deu nhir nhau: II, = ", = ... = ",. Nh6 lai 111trong mo hinh
ANOVA mQt chfeu, m~lI chon doc I~p, kich thuoc milu khong nhat
Ihiet phai biing nhau. Truong hop nay ding lUang t~r nhu trong
t-tesr voi m~udoc I~p thi kich thuoc mill ella cac nh6m khong can
b~ngnhau,nhung trong rruong hop miill C~PIkich tlurocm~uluon
luonnhu nhau,

Bang 12.19. T~p Wang xlrng

Quan sat phu thuoc Quan sitt dQcl~p

1\ a C A I:l C

Nom 1 Nam 1 Narn 1 Nam1 Nam2 Nam3

Nil 1 ;\Iii I Nul NfrJ Nu2 Nfr3

vay, chung ta cung chon Irong nh6m nil' ba ngtrOi va mbi nguai danh
gia mQI chuong trlnh. Tnrong hop nay ciing Iii tap wang ximg
nhimg cac so do (quan sal) doc I~p nhau (Bang 12.19).
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H", : II, = III = = IIi = ... = fl.
HOl :p, =1',= =p, =·..=P.

Cia thuyet nghien cuu HR lit (1) it nhat c6 hai trung binh thee
nh6m nhir nhau va (2) It nhat co hai trung binh thee khoi giong
nhau. Dieu ki~n cho phep kiem dinh nay Ja cac dam dong ella tat ca
cac quan sat co philn bo chuan N(p,a')va e6 cung phirong sai. Bang
12.21 t6m tiit cac thanh ph3n cia ANOVA hai chteu phan rich dit li~u
tll thLt nghi~m khoi ng~u nhien. ChUng ta quyet dinh tir choi gia
thu yet Il01 neu:

Cia thllyet H" la ('I) trung blnh thee nh6m (II!. i = 1.2.....k) va (2)
trung blnh thee khoi (II). j = 1.2.....h) cua cac dam dong la nlur nhau:

k I,

.'lSI' = SSG + SS. + SS/S= LL(Yij _y)'
i_I ;=J

Tong bien thien:

A "
SSE = LL(Yii - Yj - Y.J + ji)'

~.Ji_I

Sai so:

•
SS" = kL(Y i - y)'

i-I

Bien thien gifra cac khoi:

;

SSG =" L(Y, - y)'
1_1

Tro lai rna hinh thit nghiern khoi ng~u nhien trlnh bay trong
Bang 12.20, chung ta c6 cac bien thlen sau:

Bien Ihien giu'a cac nh6m:
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3.3.2. Vi du ANOV A hai chieu: thu' nghiem kJl0i ng~u nhien

Tro lai vi du hi~lI ll'ng CUll POP len doanh thu cua clra hang trong
truong hop ANOVA cho thLI'nghi~m ng~l.l nhien holm toan. Tuy
nhien, gia Sll' bay giG nha nghien CUll thay r~ng di~l1 tich mat b~ng
cua ora hang c6 the IIImot bien ngoai lai co kha nang tao nen s~rkhac
bi~t CUll doanh thu (thi du co sau 10<)1kich thU'GCcira hang). VI v~y,
phai dung thlr nghiem khoi ng~u nhien de' xern xet hieu lmg cua bien
ngoai lai nay. Thir nghi~m duoc tien hanh nhir sau:

Trong mai nhom (dU'(,)cgoi 111khoi) kich thU'GCct'ra hang (tit I
den 6), chon ng3u nhien ba cira hang. Mai clra hang se diroc trttng
bay mot kie'u POP. Nhu v~y, chung ta co tong cOng18 clra hang eho
sau loai di~n tich m~t b3ng khac nhau. Ket qua thu duoc trlnh bay 6
Bang 12.22. Tu nhUng so lieu thu duoc cua thlr nghiem trong Bang

Bang 12.21. Bang ANOVA hai chieu

Lo~i bie'n Ihien Tong bie'n U~c tv do Trung blnh bH!n F
thien Ihlen

Gifra nh6m SSe k-l MS = SSG MSG

C k-I MS,

Giira khoi SSs h-l MS. = SS. MS.
11-1 MS,.

SS
MS. _ SS~

Sai so p. (k-I)(h-l) (k -1)(11 - I)

Tong SST kh-l

F - MS. F.--->A1Sc H,f.-IIO I).•

ChU(1"l:I 12.Mo hlnh t-test va ANOVA



Bang 12.22. orr li~lIthu th~p til' thit ngbi~m kh5i ng~lInhien

Doanh tim cua hang YQ (tri~udong)

lo~i diqn rich Nh6mA Nhom B Nh6mC Trung

cua cu-a hll ns (PO?,) binh
(POP,) (PO?,)

(khi)l) kh6i

126.20 123.80 126.00 YI~124.33

2 125.00 123.50 125,50 y, =124.67

3 126.00 124.30 125.90 y, c 125.40

4 124.50 123.60 124.10 y, = 124.07

5 124.00 123.80 123.80 ]i, = 123.87

6 124.10 124.50 125.50 Y. =124.70
Ttung binh nh6m Y, = 124.97 y, = 123.92 y, = 125.13 Y = 124.67

12.22 va dua vao cac cong thuc tinh cac thanh phan ella bang
ANOVA, chung ta eo the' d~ dang tinh du'oc cac thanh phan nay,
trlnh bay (] Bang 12.23. Ket qua cho thay co it nhat co mQt c~p nhom
khac bi~t (p a 0.013; Bang 12.23). Vi v~y, chung ta can kiern dinh h~u
ANOVA deu biet duoc nhom nao eo khac biet (Bang 12.24). Ket qua
d10 thay cac c~p nh6m POp, - POPz va POp, - PO~ khac bi~1 (p =
0.043 va 0.019) nhung POp, - PO~ khong khac bi~t (p = 1.000),

Neu chon rmrc oj nghia a ~ 5%, ket qua trong Bang 12.23, cho
phep chung la chap nh~n gia thuyet nghien ciru H NI la "Cac POP tao
hieu lrng khac nhau vao doanh thu cac rua hang" (p = 0.013 < 0.05)
va tlr choi giil thuyet nghien ciru 11Rz 111"Oi~n tich m~t b~ng cua cua
hang khong tao nen S~I'khac bi~t ve doanh thu" (p = 0.058 > 0,05),
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Analyze -+ General linear models -+ Univariate -+ NII(lp
bi/ill phu thutlc (doanh filii) vno 0 bi€h phF Ihugc Dependent
List va nhap bi€h ph!1 lI,upc (POP va cua hang) vaa 0 Fix

3.3.3. Sir dung SPSS: ANOV A hal clti'cu dan quan sat
Tro lai vi du Bang 12,22 (ANOYA hai chfeu eho mrong hop thir
nghiem khoi ng~u nhien), dii 1i~u 6 Bang 12.22 duoc nh~p vao ma
tran du lieu SPSSbao gcm ba bien, m!>tbien dinh Iuong (thang do ti
l~) cho doanh thu cac rna hilng va hai bien dinh tinh (thang do dinh
danh) cho ba loai POP (POP"POp", va POP,,), va cho loai di~n tich .
ella rna hilllg (lay gia trj tir 1 den 6)

De kiem djnh hi~u lmg ella ba dang POP len doanh thu elsa cac
cua hang, chung ta tien hanh tren SPSS nhir sau:

Bang 12.24. Kie'm dinh h~u ANOVA

Khac bi~1 Sai I~ch Khoang lin c~y
trong binh (i-jl chuan p 95%

POp, POp, 1.0500(-) ,35523 .043 (.0305,2.0695)

POp, POp, -,1667 ,35523 1.000 (-1.1862,,8529)

POp, POp, ·1.2167(') .35523 .019 (·2,2362,-.1971 )

LO~ibien Tong bien B~c til Trung blnh F p
thien thien do bien U,jen

Giiia nhom 5.221 2 2.611 6.896 .013

Gilra khoi 5.949 5 1.190 3.143 .058
Sal so 3.786 '10 .379

Tong 14,956 '17

Bang 12.23. Bang ANOVA vi d\l thir nghi~m kh5i ng~u nhien

Chuung 12. Mo hillh t-test va ANOV/\



3.4.1. Mo hlnh ANOY A hai chieu: tht'r nghiem thfra so
Tro I<)i mt> hlnh thll' nghi~m thira 55, gia Sll' bay giG chung ta c6 hai
xli' Iy A va B: xu' ly A c6 a rrurc va xir Iy B co b rmrc. Nhir v~y, trons
thtl' nghi~m nay chong ta co tong cong axb rrurc xt'rly ket hop. Vl the,
mo hinh nay duoc gQi la mo hmh thir nghiern thira so AB(axb).
Trong m8i rrurc xu ly ket hop chung ta tien hanh nhi'eu (r) quan Silt

(Bang 12.25). Day Iii dilli~u (1 dang ANOVA hai chfeu vOi do hrong
I~p lai (replicated measures), ky hi~u la AB(axb:r). Cac bien rhien
dttqc t6m teit trong BAng12.26.

3.4. ANOVA n chieu: Ihli nghi~m Ihira so
Tuong tv nhir thtr nghiern ngfiu nhien hoan toan va tIltf nghi~mkh5i
ng~L1nhien, phuong phap ANOYA duoc dung de phan rich cac thll'
nghi~mthira 55. Day III truong hop tong quat cua thir nghiern voi n
bien doc I~p (n ehfell). Chung ta nghien CUll tnrang hop thir nghiem
thua 55 c6 hai bien doc I~p (hai xLrIy) voi ANOYA hai chieu. Nguyen
tllc XLI' Iy eho cac thir nghiern thLJ'aso voi n bien doc I~p (n chfeu)
cfing nrong tv nlur v~y.

Factor (s) -; Model -; Nil il c/1ll91vno Custom -; Dun lta!
bielr doanh thu vn CI~'nhang (I;:,Factors and Covariates) vno
Model -; Nil iJ c/1II91 vao Ihny Interaction bang Main effects
(vi cllI~llgIn chl c6 1 quan sal cho 1 a nen kJwng the ttich hi?"
Ihlg /16 IU(1l1grn kiJ6isni s6) -; Continue -; Options -; Vho
Descriptive statistics (lieu milan bief thong till mo la) vti
HOlllogelleit1j tests (dt kiem dillh tinh dOng nh ~ clia sai sf/
pJIJfC1IJgsai gi;m cac nhiun) -; Cantil/lie -; OK.
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Tuong tv nhu trong rnrong hop thtr nghiem khoi ng~u nhien,
trong thu' nghit:m IhLJ'aso cluing ta eo bien Ihien ella hai xu' Iy A va B
(ruong t~I'nhu bien thien giG'anhorn va giCrakhdi), bien thien sai so.
Tuy nhien, voi thLI'nghiqm thll'<1so co nhieu quan sat trong mot 0,
chung ta c6 the kham pha hi~u t'mg h6 ttrong giua cac XLI'IY. VIvay,
cac bien Ihien bay gio co them bien thien h6 tuong (SS,; Bang 12,26).
Chu y them 18neu chi c6 mot quan sat cho mot 6 (nhir trong trU'(}ng
hQP thtr nghi~m khoi ng5Llnghien) thi chung ta khong the xem xet
bien thien h6 luang vi bie'., thien nay co (a-1)(O-1) bac tv do. Day
cling la b~c tv do cua bien thien sai 56, Nhu vay, nell xem xet bien
thien h5 nrong thi ILICnay bien thien sai so khong con bac tv do niia
(hac tv do " 0), nen chung ta khong the kie'mdinh mo hl.nh duoc.

Tong cua bien thien xu Iy (A va B) va bien thien h6 ttrang giC'ra
chUng thirong dlrQc gQila bien thien cia rno hinh, ky hi~u la SSM,hay
bien thien giai thich diroc (explained sum of squares):

Trung blnh long the':

2

b

xe I)' 2

Xu Iy1
1 2 a

J'lIl YII' )~I'" )"11 V)l~Y:u, Y~IIYtt! Y.\I,

)'11' .)'UJ Y.:, >"11 Vm )':], Y.11Yttl Ytl ..

)". Jill> >'tw Y:.u y~..,Y,. Y",l YUIY",

Bang 12.25, orr 1i~\1tlur nghi~m thira so axb: r
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lio.: Trung binh cua tat cis cac muc xu Iy ket hop (axb) nhu

nhau (P. = 1', = ". = 1'... ).

HR.: It nhat cO hai trung binh cua axb rrurc xu Iy ket hop khac
nhau.

1/01: Trung binh ora a rmrc xu Iy cua xU Iy A nhir nhau

(I'. = 1'1 = '" = 1'.).

Gia thuyet khong H0 va gia thuyet nghien ctru lJ. rrong thtr
nghi~m thua so AB(axb:r) duoc phat bieu nhu' sau:

ab(r-l}

" h ,..
Sa; so: SS,; =L L L (y", _ Ylj )'

i.1 J.' rei

(a-l)(b-l)

I. "
H6 tHong: 5S, = rLL(iiy. -,ii,. - Yj +:;;i

; .. 1 ,..,

b-l

•
Gi[,a cacx(tly 8: SSn : (lrL(ji). _ ji)l

;-,

a-1

•
Gil'. esc xu Iy A: SSA =bI'L(Y, _ jill

10'

Tong bien thien:

8~ctl!doCae bitn thien

Bang 12.26. Bie'n thien ANOYA hai chfeu: axb:r

Nlur v~y, trong bang ANOVA co trung binh bien thien cua hal
thanh phan nay. Cac thanh phan cua ANOYA eho thu nghiem thira
so axb:r duoc trinh bay trong Bang 12.27.
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Di'eu ki~n Canc6 eho phep kie'mdinh IIIcac dam dong cua kxh
mlre xu Iy c6 phan bo chuan N(p,a1), co cung phuong sai va cac
quan S<11ng5u nhien va dQC I~p. Chung ta quyet djnh fir choi gia
thuyel fI 01neu:

Bang 12.27. Bang ANOV A hai chi'eu axb:r

Lo~i biC'n Ihien Tilng B~c 1\1'do Trung binh F

"'IS = SS. MS
Ciua de xu Iy 1\ SS" a-1 --4.

A a-I US,

GiuaCDC XLI' Iy B SSn b-'I MS = SS. MS.
8 b-\ MSe

H8 nrong SS, (n-'I}(b-I) MS, = SS, NlS,
«(1- I)(b-I) USe

Mu hinh SS,I'/ ab-I '''IS = SSM MS"-'-
M ab _ 1 MS,

Saisa SSE ab(r-I) MS, = SSE
ab(r-I}

TilnS SST abr-I

/I RI : it nhat co hai trung binh cua a rmrcxu Iy khac nhau.

H.,: Trung binh cua b rmrc xlf Iy cia xu' Iy B nhu nhau

(PI = PI <= ... = P.)·

/I RI: it nhat c6 hai trung binh cia b rrurcxu Iy khac nhau.

fI". :Khong co hieu irng h5 luang gifra xu Iy A va B.

H•• : Co hi~u ling h5 nrong gifra hai xu Iy A va B.

467Chuung 12. Mil hmh Host va ANOVA



3.4.2. Vi du ANOV A hai chieu: !hit nghi~m thira so
Cia SlY chung ta muon thir ba dang POP (POP"POP"POP,) va nam
kieu bao bl PK, ky hi~u 111PK"PK"PK"PK"PK. cho mot thuong
hi~u. D~' thir ba dang POP va nam dang bao bl cluing ta phai tien
hanh m~t thlr nghi~m thira so 3><5.Thu' nghi~m nay c6 hai bien doc
I~p vai 15 rnuc xlf Iy ket hQP (3x5) khac nhau.

Thu nghi~m thira so tn~n duoc tien hanh b~ng each chon ng~lI
nhien ba cua hang cho mBi mire xu Iy ket hop va do hrong doanh thu
cho tung ora himg trong mot giai doan nao 06 (vd, trong mot rnan).
Nhir v~y, chung ta din 45 cira hang cho thu nghi~m nay. Mot each
chinh xac Iii chung ta chon mot cua hang cho mot x{r Iy ket ho-p va c6
tong cong la 15 eua hang cho mQt ran thu nghi~m. Chung ta I~p l<,li
ba lan, mBi Ian vai 15 ora hang khac nhau nen chung ta e6 tong cOng
45 cua hang. Cac thuc hi~n nhir v~y OUVC got la Ia,p lai thit nghiern

Quyet djnh tit ehoi gia thuyet H04 nell:

Quyet djnh tll' ehoi ghi thuyet HOl neu:

Quyel djnh tll' choi gia thuyet H01neu:
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Bang 12.28. Doanh thu (tri~u dong) ctra hang: lhir nghiem 3x5

Kie'u bao bl Lo~i POP (xU-1y1) Trung binh: PK

(xu' Iy 2) 1"01"1 1"01"2 1"01"3

PK 128.00 120.00 129.50 125.39
I

126.50 122.00 129.00

'126.00 120.50 127.00

PK 124.00 1'17.50 126.50 122.8.9~
'124.50 "19.00 125.00

122.50 120.00 127.00

PKJ '130.00 123.00 128.50 128.06

13'1.50 125.00 130.00

132.50 124.50 127.SO

PK. 120.50 119.00 120.50

122.00 120.50 118.00

122.00 119.00 117.50 119.89

PKs 120.00 122.00 126.00

118.00 122.00 '126.00

121.00 121.00 127.50 122.61

Trung binh: POP 124.60 121.00 125.70 ji = 123.77

(replicated experiments) va cac do hrong cho ba cia hang (ba ran I~p
I~) duoc got 111do luong I~p lai.

Chung ta cung can phfin bi~t gura do luang J~p lai va do luang
nhi'eu Ian (repeated measures). Nell trong thLrnghi~m tren, chong ta
khong I~p lai m9t thlr nghi~m cho ba ora hang khac nhau rna chi
dung mQI thu nghi~m cho mQI rna hang nhung do luang trong ba
Ian lien tuc (vd, moi tuan mot ian), thi cac do luang nay duoc gQi Iii
do lutmg nhieu ran. So li~u thu th~p diroc tV thtr nghiern diroc trinh
bay lrong Bang 12.28.
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2Vci nhieu XUIy each tinh v5n tuong h,t. Val 5\)' h6 trq cua cac phan mem xir
Iy thong ke, Ia'y vi du nhu SPSS, SAS, vv, vj~c tinh roan duoc thuc hj~n r5t nhanh
eh6ng khong chi rieng eho ANOVA ma eon cho cac phan tich da bien, trong d6 cac
phep tinh plurc tap han nhieu.

F dfl df2 Sig.

.481 14 30 .926

Bang 12.30. Bang ANOVA: vi du tbu nghiem thira s6 3x5

Loai bien thi en Tong bien B~c Trung F p
Ihien Ioai t\1' do binh bien
III thien

M6 hinh hi~ll 689.967' 14 49.28 38.073 ,000
chinh

H~ngso 689318.45 1 689318.45 532520.6 .000
9

POP 181.30 2 90.65 70.03 .000

PK 343.52 4 85.88 66.35 .000

POP'PK 16514 !l 20.64 15.95 .000

Sais6 38.83 30 1.29

Tong 690047.25 45

Tong hi~ll chlnh 728.80 44

'R'.0.947; R' hi~u chinh = 0.922

Bang 12.29. Kiem djnlt Levenephuong sai dong nha't

Dua vao cac cong thuc ella phuong phap ANOV A cho thir
nghiem thLl'as0, truong hop hai xu ly2, chung ta tinh duoc cac thanh
phan cua bang ANOV A (Bang 12.30).
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Ket qua kiem dinh phuong sai dong nhat (Bang 12.29) cho thay
dieu kien phuong sal dong nhat duoc th6a (p = 0.926).Kel qua thu
duoc 6 bang ANOVA cho chung ta ill choi tat ca cac giil thuyet
(11,,,.1102.1-10,,1-1 .. ) vi gia trj P cua chung dell b~g kh6ng va chap
nh~n gia thuyet nghien ciru liN'

Ket qua cho thay, it nhat c6 hai trung binh cua kxh mire xu Iy
khac nhau. It nhat co hal trung binh cua k mire xu' Iy khac nhau va It
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Bang 12.31.Ki~m dinh h~u ANOVA: POP

[(hac bi~1 Sai I~ch Khoang tin c~y
lrung blnh (i-]) chuGn p 9S-ro

1 2 3.6000 .41544 .000 (2.5465,4.6535)

1 3 -1.1000 .41544 .038 (-2.1535, -.0465)

2 3 -4.7000 .4"1544 .000 (-5.7535, -3.6465

Bang 12.32.Kiem dinh h~u ANOVA: PK

Khac bie! Sa; I~ch Khoang tin cb
trung binh (i-i) cnuan p 95%

2 2.5000 .53633 .001 (.8750, 4.1250)

1 3 -2.6667 .53633 .000 (-4.2917, ·1.04 I7)

4 5.5000 .53633 .000 (3.8750,7.1250)

1 5 2.7778 .53633 .000 (1.1528, 4.4028)

2 3 -5.1667 .53633 .000 (-6.7917, -3.5417)

2 4 3.0000 .53633 .000 (1.3750,4.6250)

2 5 .2778 .53633 1.000 (-1.3472, 1.9028)

3 4 8.1667 .53633 .000 (6.5417, 9.7917)

3 s 5.4444 .53633 .000 (3.8195,7.0694)

4 5 -2.7222 .53633 .000 (-4.3472, -1.0972)



3.4.3. Cac dang tang bien thien

Trang phan tlch cac thll nghiem thira so, chung ta co nhleu dang
tong bien thien (55). Ba dang pho bien la tong bien thien loai I, loai II
va loai III (Type I, 11and III Sums af Squares; Myers & Well 2003).
Tong bien thien loai III lit loai mac dinh trang cac phan mern Xlf Iy
thang ke pho bien nhu SPSS, SAS.

Teing bien thien loai I duoc tinh theo thlr tI,l' (hierarchical
analysis), Vi du chung ta co hai XLI' Iy A va B, Tong bien thien loal I
cua A duoc tinh doe I~p (bo qua hi~u u'ng chinh ella B va hi~u ung h6
tuong AS), Sau do, chung ta tinh teing bien thien loai I ella B khi loai
b6 hi~LIung ella A va !'ISngbien lhien loai [ ella hietl lmg h6 tuong
AB khi loai b6 hi~u lIng chinh cua ca A va B,

Tong bien thien loai II cua xu' Iy A duoc drell chinh boi hi~u
L'mgcling b~c ha~c thap hen ella cac Xlf Iy khac, trong vi du nay Ii!
loai bo hi~lI ung chlnh ella B (khong Ioai bo hieu lIng h6 mung AB).
Vi v~y, long bien thien nay duoc ky hi~u La SS.B (SS. duoc dieu

chinh thea hi~u ung chlnh cua B).

Tong bie'n thien loai IJ] Ii! loai tong bien truen trong do cac hi~lI
ting chinh duoc tinh khi Ioai b6 hj~u ting chinh va h6 nrong ella cac
xu Iy khac, No duoc ky hi~lI la SSAl/US (SS. dlfqe dieu chinh thea

hi~u lIng chinh 8 va hi~lI lIng h6 nrong AB).

nhal co hai trung binh cua h mire xu ly khac nhau. Hall nira, e6 hi~u
ung ho nrong giu'a hai bien: POP va kieu bao bi cua thuong hi~L1.Vi
v~y, chung ta din kilrm dinh h~u ANOVA cho ca hai xu' ly (POP va
PK). Bang 12.31 trlnh bay ket qua so sanh cac c~p POP va ket qua cho
thay tat ca cac c~p POP deu khac biet, Ket qua so sanh cac e~p PK
(Bang 12.32) cung eho thay cac c{lp PK cung khac bi~t trlr c~p PK, va

PKs·
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3.5. ANOVA cho thtl' nghiem do luong nhieu fan
Trong truong hQP Slr dung do hrong nhieu lan, chung ta ding dung
ANOV A de phan tich. Lay vi du tnrong hop ANOV A mot chieu va
thiet ke dang nay luang tv nhir trong mrong hQP ANOV A mot d1i'eu
da gi&i thi~u. Tuy nhien, diem khac nhau la bay giiJ mot dan vi thlr
nghiern duoc do luong k Ian. Chung ta xem xet tnrong hQP ANOVA
mot d1i'eu v6i do 1U'<mgnhieu ran.

Analyze -+ General linear models -+ Univariate -+ Nhqp
biiff phu Ihu9C (doanh 11m) vao a bi51 ph!l tllU~C Dependent
List va 1111~Pbien dqc Iqp (POP va PK) VaG 6 Fix Factor(s) -+
Model (/II~C din" In fltll [aclorial v6'i Interaction vi POP va PK
IIr hoi !lei, Ii)' xent xet lien clhl xem xef tne 11911g116 tuong gii:m
c/nillg) -+ Options -+ Descriptive statistics (ne!.l l1Iuon lii€l
/lIang tin 1110Iii) vii Homogelleity tests (de' kiern din" tinli
dOltg Illrtn cun phutmg sa! sa; so' gifra ctic nhom) -+ Continue
-+OK.

3.4A. Slr dung SPSS: ANOYA hai chi~u thir nghiem thira 56

Tro lal Yi du 3.4.2 cho mo hlnh thir nghi~m thira so 3x5 (Bang 12.28):
OCr li~lI nay ciing duoc nh~p vao rna tran dii Ii~u SPSS v6i ba bien,
mot bien dinh luong (thang do ti l~) cho doanh thu cac cua hang va
hai bien djnh tinh (thang do dinh danh) cho ba loai POP
(POP',PO~,POp"), va kiell bao bi (bien PK, PK"PK"PK"PK.,PKs)'
Tien hanh xlr Iy mo thtr nghiem nay ciing ruong tv nhtr trong tnrong
hop rna hlnh khoi ng~u nhien (ANOYA hai chieu), chung ta tien
hanh nhir sau:
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y. = f.1 + A, +Sj +c.

V6i thiet ke thtl' nghj~m do ILfOOgnhieu lan, chung ta c6 the'
tinh toan cac bien !hien cung nrong tl,!'nhir tnrong hop ANOYA hai
chieu cho thir nghj~m khoi ngfiu nhien: mot chieu la nh6m (c6 k xt'r
Iy) va mot dlieu III don vi thir (Myers & Well 2003; Winer & erg
1991), Day la dang thiet ke SA, trong do S la don vi tht! (subject) voi
kich thuoc m~u III n va A Laxt'r ly, Luc nay, cac bien thien ANOYA
nrong tv nhu trong thu nghiern khoi ngllu nhien: bien thien gifra cac
dem vi Ihu SSt; bien thien giira cac nhom SSA (bien thien xu ly A) va
bien thien sai so SSE' NhU' v~y, mo hlnh thiet ke () dang:

Y- y- y- y-. Trung bi,,!J 16'ugtht 1I 2, I,Trllllg Ilinlt IIleo/I

YII y" ),,, Y.,2

n

1,11

TTllng biniJ Iheo 5k21Don vi Ihlt 5
Nh6m (Xlr IyA)

Bang 12.33. Oil Ii~u ANOVA: SA

3.5.1. M6 hlnh ANOVA m<)tchieu: do lu'crng nhieu ['an

Cia Sll'chung ta c6 mot m~u kich thuoc n eho ca k rrurc xu Iy (Bang
12.33). Nht.t v~y, chung ta nh~n thay thiet ke nay wong tl,!'nhir trong
t-test vai mllu c~p nlumg bay giG so nhom la k (k > 2).
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phuong 5<1i cua chung nhu sau (Bang 12.34).

Bang] 2.34.Ma tr~n hi~p phurmg sai cua y.
y. ~ r. r.

~ V~r(Y,) Cov(Yz• Y,) Cov{Y,,1';) Cov (1',,1';)

>; Cov(Y" Yl) Var(Y, ) Cov(Y,.Yz) Cov (Y., Y2)

Y, Cov(Y"Y,) Cov(Y,.y') VarCy') Cov(r., Y,)

y. Cov(Y" r.) Cov(Y,. r.) Cov(y'.r.) Var(Y. )

3.5.2.Ma tr~n hi~p phirong sai Yi

Cia str XLI'Iy A c6 k muc Xtl'ly AI' A1, ... , AI"'" Ak, Mai mot dan vi thu
(N don vi thtl' trong dam dong va n don vi thlr trong m5u) deu c6 k
Ian do lu'ong ~, ~, .." 1';,... , Yk t~i k rmrc xu' IY. Nhu dii giai thi~u, cac
do luong )~(i K 'I, 2, ..., k) nay c6 quan h~ voi nhau va rna tr~n hi~p

Tuy nhien, trong thiet ke do luang nhieu ran, mot van de can
ch(1y Iii cae quan sat Y,J eho mot don vi thu ico the c6 moi quan h~

voi nhau. Neu xem xet thiet ke nhfeu do hrong nhu Iii thiet ke SA
chung ta gia dinh Iii cac quan sat trong cac 11mella mot don vi thl!
doc I~p nhau. Cia dinh nay ral kho duoc chap nhan. VI v~y, chung ta
phai xem xet moi quan h~ giiia cac quan sat Yij trong rung mot dan
vi Ihl! khi phan lieh thiet ke do hrong nhfeu Ian (Kuel 2000; Ryan
2007;Winer & ctg 1991),Co nhfeu phuong phap xu Iy voi thiet ke do
luang nhfeu Jan (Keselman & ctg 2001). Duoi day, chung ta xem xet
cho lhiet ke mot xu Iy dang SA gici thieu (1 tren.
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3,5,3, Vi d\l ANOVA mQI chi'eu do 1U'(mgnhi'eu ran
Tr6 I~i Vi du 2.1,5 ve danh gia chuong trinh dao tao. Bay gib gia Slt
chung ta chon chuong trinh dao tao A de hllan luy~n va cho nhan

Moi quan h~ tren duoc goi Iii moi quan he xoay vong
(circularity). Ma tr~n hi~p phuong sai thoa man dieu ki~n tren duoc
gc;>i111 rna tr~.n dang H (type H matrix). Neu dreu kien Huynh-Feldt
thoa Ihl chung ta c6 the dung cac trung binh bien rhien trong
ANOVA de' kie'm djnh 51! khac biet gill'a cac xir Jy. Chung ta xem xet
each xu Iy nay Ihong qua vi du cu the sau day,

Varer. - Yr) = 2A
~ VQ,,(r.) +Var(Y,,)- 2COIl(r., J~.)= 2A.,'iii .. i'

Nh6 lai, trong ANOVA mot chieu, VI cac don vi thtr doc l~p
nhau nen cac hi~p phuong sai trong rna tr~n Bang 12.19 b~ng khong
va cac phuong sai (tn?n ducng cheo) b~ng nhau, Trong truong hop
thiet ke do luong nhieu tan, Cov (r.. Y;') khong the b~ng khong dU'O'c.
Tuy nhien, chung ta co the chon ng~u nhien k xU Iy cho cac don vi
thu (randomization of treatment), Cach thirc ng511 nhien hoa nay
khong the lam cho Cov(Y" r.) = 0 nhung co the lam eho cluing nhir

nhau, va day la dieu ki~n de phan tich cho thiet ke nhi'ell do Ilfang,
goi la dieu ki~n ket hQ'Pdoi xirng (compound symmetry condition;
Kuehl 2000).

Di'eu ki~n ket hQ'Pdoi xung nrong doi eh?t che, HUYTlh& Feldt
(1970) ere ngh] dieu ki~n mern dec hon, do la phirong sai ella hi~u hai
do Ilrang 111 mot h~ng so. Gia Slr chung ta co hai rrurc Xli' Iy i va i' va
cac quan sat eho hai rrurc xLrIy nay Iii Y, va Y,'.Coi 'e Iii mot h~ng so,

chlll1g ta co:
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Bang 12.35. Ket qua danh gia cua nhan vien
NhSn Diem danhgia chuvng trinh A
vien Dau ky (y,) Giir. kY (Y2r Cuoi kj> (y,)

5 4 4

2 3 2 2

3 4 4 4

4 5 4 4

5 3 3 2

6 4 4 4

7 5 4 3

8 3 2 3

9 5 4 3

10 3 3 2

11 5 4 3
12 3 2 3

•
13 5 4 3

14 3 3 2

15 4 2 2

16 5 5 4

17 3 3 3
18 4 3 2

19 5 4 3
20 5 5 3

vien danh gia ba I'an: dilu ky, giua ky va cuoi k}' (dang do luong l~p
lai theo thoi gian). Oi'eu nay co nghia Iii mai nhan vien theo hoc
chuong trinh nay se tham gia danh gii chuong trinh truce khi hoc
(dau ky), den giCraky cho ho danh gia lai va den cuoi ky danh gia lai
mot fan nira. Ket qua cua ba ian danh gia, voi m~u n = 20 nhan vien
tham d~rchirong trinh, duoc rrinh bay trong Bang 12.35.
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Gift Slr kiem. djnh W co p < 5% chung ta xern kiern djnh
(Multivariate test) 6 Bang 12.38 cho chung ta ket qua kiem djnh da
bien de kiern dinh gill thuyet 111co 5l,1' khac biet gifra cac e~p xu Iy
khong. Chung ta c6 nhieu phep kiein dinh va ket qua cho kiern dinh
F co p - 0.000, Vi v~y, co it nhat mot c~p xu Iy khac nhau.

• Nett Idem dinh W eo P > 5%: di&ngiai ket qua trong Bang
12.22 crests of within-subjects effects)

• Neu kiem dinh W co p <5% (dieu ki~n ve ANOYA cho quan
sat nhieu fan khong th6a): di@ngiai ket qua trong Bang 12.22
(Multivariate test)

Ket qua phan tich d(joIi~u vo; ANOYA mot chieu cho rnrong
hop do luang nhf~u ran ru' SPSS nhu sau: Thong ke rna ta (Bang
12.36) cho chung ta ket qua cua m~u Ii!danh gia ella nhan vien trong
ba ky khac nhau (rruecdOphu hop giam dan).

De di~n giai ket qua phan rich, truce lien, chung ta phai xem xet
ket qua kie'm dinh gia dinh (dieu ki~n) ve ANOYA cho quan sat
nhieu ran (Bang 12.37). Phep kiem dinh W nay kiem djnh rna tr~n H.
Nh6 l\li H IIIma tr~ hi~p phuong sai ella sai so (error covariance
matrix) cua Y, th6a man dfeu ki~n Huynh-Feldt. Tuy nhien, (1 day
chung ta dii bien doi rna tr~n H (orthonormalized transformation)
thanh rna tT~nti I~vo; rna tran don vi (H = AI:duong cheo = h~ng so
va ngoal duong cheo = 0;Winer & ctg 1991).

Cac dieu kien ve ANOY A cho quan sat nhieu ran se thoa, neu
rna tran nay c6 duong cheo IIIh~ng so (gia dinh phuong sai dong
nhat) va ngoai duong cheo b~ng kh6ng (gia djnh cac ran do luong c6
quan h~ nhtr nhau), V1vay, dieu ki~n XlI' Iy se th6a neu gia thuyet
khong (H III rna tr~n tJ Ie v6i rna tr~n don vi) trong kiern djnh W
khang b] tll' choi (p > 5%).Chung ta co hai tnrong hop sau:
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Bang 12.38. Multivariate test
Hi~u eng G-ja t-rj F Hypothesis df Error df Sig.

Y Plltai's Trace .706 21.638 2.000 18.000 .000
WiJks' Lambda .29/1 21.638 2.000 18.000 .000

Hotelling's Trace 2.404 2'1.638 2000 18.000 000

ROy's Largest Root 2.404 21.638 2.000 IS.OOO 000

Bang 12.39. Tests of within-subjects effects

Type TTlSum Mean
Source of Squares d! Square F Sig.

y Sphericity Assumed 13.300 2 6.650 25.186 .000

Greenhouse-Ceisser 13.300 l.772 7,504 25,[86 .000

Huynh-Felli 1 13.300 1.941 6.851 25.186 .000

Lower-bou nd 13.300 1.000 13,300 25.186 .000

Error Sphericity Assumed 10.033 38 .264

Creenhouse-Geisser 10.033 33.673 ,298

Huynh-Feldt to.033 36.886 .272

Lower ...bound '10.033 19.000 .528

Bang 12.37. Mauchly's Test of Sphericity

V.'ilhil\ Approx. E1'sllol\(,,)

Subjects Mauchly's Chi- d! Sig. Greenhouse- Huynh- Lower-
Effect W Square Ccissce Feldl bound

y .872 2.475 2 .290 .866 .97'1 .500

20

20

20

Kich tlllraC rnau nMirc Xl, I)' Trung binh DI) lech chu§'n

o'ilu ky 4.10 .912

GiU" ki' 3.45 ,945

Cuoi ky 2.95 .759

Bang 12.36. Thong ke rno ta
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Bang 12.42. Pairwise Comparisons
m ti) ~1t.ln OI((e~nC"t" SId 95~ Confidence interval for difference

!i·i) Erro, SiS Lower Bound Upper Bound

2 .6SO ' .131 .000 .375 .925

1 3 i.iso .182 .000 .770 1.530

2 3 .500 .170 ,008 .144 ,856

Type III SUII1
Source of Squares df Mean Square f Sig.

lntercept 735.000 735.000 414,802 ,000

Error 33,667 19 J.m

Bang 12.41. Tests of Between-Subjects Effects

Bang 12.40. Tests of Within-Subjects Contrasts
Type III Mean

Source EV Sum of Squares d( Square f Sig
y Linear '13,225 1 13,225 40.044 ,000

Qundrnlic .075 .075 .379 .545

Error I lnenr 6,275 19 .330
Quadrnlic 3,758 19 .198

Cung nh& Ii)i r~ng, (tieu kien compound symmetry hoi ch~t nen
khi kie'm djnh W khong dat chung ta c6 the dieu chinh kiem dinh,
thtrOng dung phuong phap Huynh-Feldt epsilon (Huynh & Feldt
1976), de' drell chinh b~c tv do (Bang 12.37). SPSS cho chung ta ke't
qua dieu chinh nay (Bang 12.39). Lay vi du, Huynh-Feldt epsilon -
.971, b~c tv do cua tlr so (xu Iy) neu dieu ki~n rna tr~ H rhoa Iii 2.
Chung ta e6 b~e hI do cia tlr so dieu chinh Iii 2*.971 = 1.941. Tuong
It,r nhtr v~y cho b~c tt,r do ella m~u so (sai 50), neu di'eu ki~n ve rna
tr~n H thoa Iii38, vii diell chinh (khi rna tr~ H khong thoa) la 38*.971
= 36.886 (Bang 12.39).
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Analyze -; General linear models -; Repeated Measure -;
f;)tJl tell clio IIlta" 10'(ud, F clnrcmg IT/nit cMotao) vao 6With-irl
Subject Factor Name -; Nltqp l/IUoCXlf /y vao a Number of
Levels (vel, 3) -; Add -; VIla Measure clift teena 6 Measure
Name (Tr,,11 phil ir(rp) -; Add -; Define -; dua cae "drc xir Iy
vao iJ Wil:/,-in Subjects Variables (F) -; Options -;
Descriptive statistics (neil milo", bi€~thortg tin mil tli) -; Dim
oVERA LL va F vew {/Display Means for -; NII/11IcI'Illgl trtii
vlw Compare Milin Effects (do xem so sarrh cijp) va cric thalli
so'khtic lIell 11111011 xem xet -; Continue -; OK.

3.5.4. Sit dung SPSS: ANOVA mQI chi'eu, do hrimg nhieu l'an

Tro I~i Vi du 3.5.3 cho mohlnh thu nghi~mmot xu ly va do luong
nhi'eu ran cr Bang 12.35. Dfr li~lInay cung duoc nhap vao rna tr~ndfr
lieu SPSS v6i ba cot: Cot 1 la ID cho thu cac don vi thir; ba cOl con I~i
cho ba do luong: do luong ba ran cho m6i mot don vi thll' (dau ky,
giva k)I va cuoi kj). Ticl1 hanh xu' Iy mo thir nghiem nay tren SPSS
nhusau:

Bang 12.40 cho ket qua kiem dinh dang bien thien cua cac do
luong nhfeu ran (tuyen tinh hay quadratic): Sig F = 0.000. Ket qua
ung hO dang tuyen tinh. Bang 12.41 kiem dinh 51,!' khac bi~t ve cac
don vi Ihi!'. Ket qua cho thay cac don vi thir cling c6 khac bi~t nhau:
Sig F e 0.000. Cuoi cung, Bang 12,42 cho chung ta ket qua 50 sanh
e~p,va tat ca cac c~pdeu khac biet,
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Chuang nay giai thi~u hai phuong phap kiem dinh trung binh
pho bien, do la t-test va ANOVA, Phuong phap t-test duoc dung de
kie'm dinh s\r khac bi~t gilra hai lnmg binh dam dong, C6 hai tnrimg
hop chon m5u trong t-test: (1) chon m5u thea cap trong do cac ph'iin
tti m~u duoc chon thea c~p, va (2) chon m~u doc I~p.

ANOVA duoc sti dung de' so sanh trung binh tlr ba darn dong
tro len. Mo hinh ANOVA Slr dung pho bien de so SaM cac trung
binh dam dong voi dii li~u khao sat va d~c biet Iii dCr lieu thll'
nghiern. Chu y la dii lieu khao sat hay dii li~u thll' nghiem, xu Iy Iren
mo hlnh ANOV A, ve co ban IIIMU' nhau,

Cac bien trong phuong phap ANOV A gam mot bien phu thuoe
djnh luong Yij va mot hay nhi'eu bien doc l~pXI dinh rinh. Trong

cac thlr nghi~m r;} rhuong duoc got la do hrong va XI thuimg duoc

goi la cac XLI' Iy, Khi c6 mot bien doc I~p )(, phuong phap ANOVA

dU'<1C goi la ANOVA mot chieu, Neu co hai bien dQc I~p,phuong
phap ANOVA ducc goi la ANOVA hai chieu, Truong hop co ttl' hai
bien phu thuoc, dinh luong t!'l'ylen, thl plurong phap ANOV A Ilk
nay bie-n thanh da bien, goi t~t111MANOVA. ANOVA thuong duoc
xep vao nh6m phfin tich don biE!nVI n6 duoc dung de' xem xet rrurc
d(l khac biel gill'a cac nhorn tren co sa ella mot bien phu thuoc dinh
luong. Neu so sanh voi rno hinh hoi qui, rno hlnh A OVA la dzmg
d~c bie! cua mo hlnh hoi qui trong do bien tat ca cac bien dQc I~p la
bien djnh tinh, ANOVA mot chi'eu tuong duong vUi rno hinh hoi qui
dan, ANOVA hai hay nhi'eu chieu luang duong voi rno hinh hoi qui
b(li va MANOVA luang duong voi rno hlnh hoi qui da bien.

TOM TAT CHUaNG 12
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I. Hay so sanh sV'gong nhau va khac nhau ella phep !Gemdinh ANOYA
mot chieu va phep kiem djnh t cho m~u dQc I~p. Chung ta co the dung
phep kiem dinh ANOVA mOl chieu de thay cho kiem djnh I hay
khong? Tai sao?

2. Hay so sanh Sl,l' giong nhau va khac nhau gifra ANOVA mot chi'eu, hai
chieu va nhteu d,ieu? Cho 1'1 du minh hoa?

3. Hay thiet ke hai nghien cuu, mot nghien ciru dimg phep kie'm djnh t
cho m~u doc I~p va mot nghien ciru dung phep kiem dinh ANOVA
Il1Qtchteu de phSn rich dir li~u. Thuc hi~n hai nghien ciru nay va phan
tich dfr li~u thu th~p duoc theo hai buoc sau day:
a, D~In!:lANOVA va kiem djnh t cho tung nghien cuu (ANOYA cho

thiet ke nghien ciru dung ANOVA va kiem djnh t cho nghien cuu
dung phep kiem djnh t.

b. Dlln8 ANOVA cho c;\ hai nghien cuu va so sanh ket qua vai
Cau a.

4. Hay so sanh sv gong nhau va khac nhau ella ANOVA cho th& nghi~11l
ng~u nhien holm toan va thtr nghiem khOi ngiiu nhien.

5. I Hiy so sanh SI,l' gong nhau va khric nhau ella ANOVA cho thu nghiern
kh5i ng~u nhi~n va thY.nghiem thu3 so.

6. Cac nha nghii'm cou marketing rhuong quan tam den vai tro cua bao bl
doi v6i quyet djnh mua hang cua nguoi lieu dung. VI v~y, mQt nha
nghien cUu muon kiem dinh gill thuyet 111mbi kieu bao bi khac nhau SI!
duoc nguoi tieu dung danh gia khac nhau.

Nha nghien Clru nay nho mot don vi chuyen thiet ke bao bl thiet
ke bon !Geubao bi, ky hieu la PKI, I'KII, PKm,va PKN cho mQtsan pha'm
X, Tiep theo, nha nghien CUu nay thuc hi~n mQt nghien ciru de kiem
dinh gia thuyet dira ra bilng eachchon ngfiu nhien 60 nguai tieu dung
vii chia ng~u nhien ho ra thanh bon nhorn (I, II, ill, IV), mai nhorn 15
nguoi tieu dung, Sau do cho ho danh gia bon 10<)ibao bi (mai nhom
danh gin mQt 10\li bao bi) theo thang do quang, nam diem, vo-i 1: rat

CAU H610N TA,PVATHAo LUA,NCHUaNG 12
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7. Trong Bai t~p 6, bay gia, gia s&nhil nghien ceu thay r~ng do tuoi cua
nguai lieu dung c6 anh huong den viec danh gia bao bl X.VI v$y, nhl!
nghien Clru nay tien hanh mot thir nghi~m tiep theo b~ng each chon
nguoi tieu dung theo ba do tuoi (xem BangB6a).

a. Day la thu nghiem gl? Dung phuong phap phan tich nao de phan
rich th&nghi~m n~y?

b. Khi phfin tlch din nhiing dieu kien gi? Hay phan tich lh&nghiem
nay trong dil!u ki~n ban dua ra.

Nhomnguoi Nhom nguoi Nhorn ngiroi Nhom ngubi lieu
lieu dung lieu dung nhom lieu dung dung nhom IV:
nhom I: PI(, II: PI(" nhom fJJ: PKl. PKN
3 4 2 2

4 3 3 2

3 2 4 2

5 I 4 3
4 2 3 2

3 3 4 1
2 3 5 2

3 2 3 3
4 " 5 4

3 5 3 5
4 2 5 3

3 <I 4

5 2 5 2

2 I <I 1

3 2 5 2

Dang 66. DiC'mcua b6n lo~i bao bi dung cho san pham x

xau va 5: rat dep, Ket qua danh gia duoc trlnh bay trong Bang B5
dtl'&iday:
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Bang r« hom tuoi
Nh6m Tuoi

A <25

B 25-40

C >40

Bang 137b.Diem danh gia bao bl cho san pha'mX theo de}tuoi
Xli' Ii'

D(lluoi PK, PKII PKJlI PKIV
A 2 5 2 2
A 3 2 3 I

A " 4 5 4
A 5 1 2 5
A 4 2 3 2
B J 2 3 1
13 4 4 5 2
B 3 2 5 3
B 3 4 3 4

B 2 5 3 5
C 5 4 5 2

C 4 4 5
C 5 3 5 3
C 3 2 3 1
C 3 2 4 2

Thu nghiem duoc tien hanh b~ngeach de ngh] m6i nguoi tieu
dung 6 tLmg nh6m tuoi danh gia ca bon loai bao bl. Sau khi tien hanh
th&nghiem chung ta thu duoc ket qua trinh bay trong Bang 67b.
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Bang B8. Diem danh gia cua ngt1'l7ilieu dung ve cac ket hop gifra mau s~c
va kich Ihutic bao bl dung cho san pham X

XiI'ly II XiI'ly I (maus~c)

(kich thU'oc) MI Mll MUJ M,y

KI 2 5 2 2

I(, 3 2 3 J

KI 4 4 5 4

I(, 5 1 2 5

KI 4 2 3 2

KII 3 2 3 1

KII 4 4 5 2

1(" 3 2 5 3

KII 3 4 3 4

8. Nha nghien ciru tiep tuc cho r~ng mau s~c va kich thuoc bao bi cUng 111
van de nguOi lieu dung quan tam. Hay noi each khac, kich lhu6c va
rnau s3c rua bao bl ciing nhu 51/ ket hop gifra chung d6ng vai ITOquan
trong Irong viee xu hU'ong lieu dung mQt thuong NeU ella ngubi tieu
dung. VI v~y, nha nghien cuu nay nho don vi truet ke thuc hien thiet
kC'bon lo~i mau slie bao bl (MI, MlI, Mtn, Miv) va ba co kich thuoc (KI,
Kill Kill) cho san pham X.

Tiep theo, nha nghien ciru nay chon ngilu nhien 60 nguoi tieu
dlang va chia ngau nhien ho thanh 12 nhom, mbi nhorn narn nguoi.
MOi nhorn ng~roi tiell dung nay se danh gia mot ket hop giu's mall silc
va kich thlroc bao bi theo thang do quang, narn diem, voi 1: rat xii'u va
5: rat dep, Kct qua thu tll' tlur nghiem nay duoc trlnh bay t.rong
Bang 88.

a. Day III thu' nghj~m gl va phai dung phuong phap phan tich nao
de phan lich thll' nghil?m nay? Khi phan tich din nhirng di'eu ki~n
g\? Hay phlln tich thir nghiem nay trong di'eu ki~n ban dira ra.

b. Hay so sanh each chon m§u ella thll' nghiem nay voi thll' nghiern
('JGiu 6.
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11. Hay thiet kemot tht, nghiern thua sO',tien hanh thuc hj~n tht, nghiem
nay \la philn rich thong tin thu thap duoc,

'10. Hay thiet ke'mot thir nghi~m khO'ing~u nhien, tien hanh tlnrc hi~n thu
nghj~m nay va phfln tfch thong tin thu th~p duoc,

a. Day IIIthlr nghiem gi va so sanh 51! khac bi~t aia thlr nghiern nay
vai thlr nghiem 0 cau 7? Dung phuong phap phan tim nao de
philn tich thlr nghiem nay?

b. Ilay so sdnh each chon m§u ella thu nghiern nay voi thu nghiern
(] Cau 6 \la Cau 7.

c. Phuong phap phan tich cho thu nghiern nay co giang \loi thu
nghi~11'Ia Cau 7? Tai sao? Khi phan tich can nhirng dieu ki~n gl?
Hiiy philn rich thl' nghiem nay trong <lieukien ban dira ra.

9. Hay thiet ke mot thL,'nghi~m ng~u nhien hoan toan, tien hanh th\,e
hi~n tht, nghi~m nay va ph5n tich thong tin thu th~p duoc,
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K" 2 5 3 5
Kill 5 4 5 2
Khl 4 1 4 5
K,. 5 3 5 3
K,. 3 2 3 1
K.. 3 2 4 2



Garnst G, Meyers LS &: Guarino AJ (2008),Annlysis of Variance Designs,
Cambridge: Cambridge Uni Press: Tai Ii~u nay viet rat day du ve thiet ke
dung ANOYA. Day Ii!met tili li~u hoan hao ve ANOYA, trong d6 co gi&i
thi.;luchi tiel each suo dung ph'Snmem SPSSva SAS.

Iversen GR &: Norpoth II (1987),A'JQlysis of Variance, Newbury Park CA:
Sage: Day Iii sach giao khoa nh~p man ve ANOVA dung eho nhung nha
nghien ciru khoa hoc xii hQi.Sach viet d~ doc va d~ hieu.

Newbold P (1991), Statistics for Business and Economics, 3"'ed, Englewood
Cliffs, NJ: Prentice-Hall: Day Iii Illi Ii~u giao khoa rat co ban ve thong ke
cho sinh vien kinh doanh. La tili Ii~u nen doc ky neu dii quen ve thong ke
co ban. Phan t-test va ANOVA duoc trinh bay kha Oay du trong tili li~u
thong ke nh~p mon nay.
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4. Ph'" tfch lioi quiwi SPSS

3. Moililllz l1'Oiqui b~i MLR

Z. Mo/tltlit "oi qui don SRL

1. V tl tie IIghiell clru

Chuong nay gi6i thi~ucac nQidung:

Me hinh hoi qui don va bQi:
Kiem dinh tac dQng cua mQt hay

nhieu bien doc l~pdinh luong vao
mQt bien phu thuoc dinh IUQ'ng

Chuang 13
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H1. Chi phi quang cao co quail. he cimg chieu vOi doanh thu
mot thuong hi~u.

Cia thuyet tra loi rho cac cau hoi nghien clru tren co the' phat
bieu i:J dang sau:

Q I. Chi phi quang cao cho thuong hi~lI eo lam tang doanh thu
cua thU'Clnghi~L1khong?

Q2. S~I'thoa man cua khach hang voi thirong hi~lI co tac d(>ng
vao long trung thlmh cua ho doi voi thuong hi~u khong?

Q3. Tlnh hap dfin cua cong vi~c va tien luang co rae d(lng vao
xu hll'ang nghl vi~c ella nhan vien khong?

Q4. Tlnh ki~n djnh trong hoc t~p, dong co hoc tap va hinh anh
truong d~i hoc c6 tac dl;mg vao kien there thu nh¥l ella sinh
vien khong?

1. Van de nghien cuu

Trong nghien ciru, chung ta thirong phai kie'm dinh cac gia thuyet ve
moi quan h~ gifra hai hay nhieu bien, trong do co mQt bien phu IhuOC
va mot hay nhleu bien doc I~p.Khi chi co mot bien doc I~p,ma hlnh
duoc goi la ma hlnh hoi qui don SLR (Simple Linear Regression): tac
dong cua mOl bien doc I~p d~h hrong X vao mot bien phu thuoc
dinh hrong Y. TruOng hQP co nhieu bie'n doc I~p (tlr 2 lro len), ma
hinh duoc goi Iii ma hlnh hoi qui bQi MLR (Multiple Linear
Regression): tac dQng cua nhleu bien dQc I~p dinh luong vao mot
bien phu thuoc djnh lucng: Mot so diu hoi nghien ciru CI,! the nhu
sau:

Phuong phap nghiElncuu khoa hoc trong kinh doanh490



2. Hoi qui dan

Trong phlln nay chung ta se gi6i thieu mot so co so ve ban chat cua
ma hlnh hoi qui don SLR, cac gia dinh ciing nhu phuong phap uoc
hrong va kiem dinh cac tham so quan trong cua n6. Tren co 56 cua
ma hlnh h'Oiqui don, chung ta d~ dang suy ra cac ma hinh hoi qui
khac, Hem nua, glao trlnh nay chi t~p trung vao huang tmg dung cUa
chung: su d ...ng ma hmh hoi qui de kiern dinh ole gia thuyet. Chung
ta d~ dang tham khao chi tiet ve h'Oiqui trong ole tai lieu chuyen ve
hoi qui (vd, kinh te luqng nh~p man: Ramanathan 2002; phan tich
kinh te luqng: Greene 2003; hoi qui cho dfr Ii~u trong nganh khoa hoc
xii hOi: Demaris 2004; ve cac gia dinh cua hoi qui: Belsley & etg 2004;
Berry 1993, vv).

De' kiem dinh cac gill thuyet H1 va H2 chung fa dung ma hlnh
h'6i qui don VI chung chi c6 mot bien doc I~p. Voi gia thuyet H3 va
H4 chung ta phai dung hoi qui bOiVIc6 nhfeu bien doc I~p.

H2. S~I'th6a man ella khach hang ve thirong hi~u tac dong eimg
chi'eu vao long trung thanh cua ho doi vo; thuong hi~u.

H3a. Tinh hap d§n cua cling vi~c tac dong ngnich chieu vao xu
hirong nghi vi~c cua nhan vien,

H3b. Tien luang tac dong nghich chieu vao xu huang nghi vj~c
cua nhan vien.

H4a. Tinh kien dinh trong hoc t~p tile dong cung chi'eu vao kien
thtl'c lhu nh~n cua sinh vien,

H4b. Dong co hoc t~p tac dong cimg chieu vao kien thirc thu
nh~n cua sinh vien.

114c. I linh anh ella rruong d~j hoe rae dong cung chieu vao kien
thuc thu nh~n cua sinh vien.
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X
OJ,,h luqng

Hinh 13.1.Mil hlnh hoi qui dan

Trong do:

• Y, iii gia tr] ella Y tai quan sat thu' i, i = 1, 2, ..., N (N III kith

thuoc dam dang)

• XI ill gia tr] ella X tltiquan sat thl!' i

• &1 la sai sO' (error) tlli quan sat thtr i, nghia Iii nhCrnggiai
thlch khac cho Y ngoal X, trong d6 bao gam cac bien doc I~p
khac (khang hi~n di~n trong mo hinh) va sai so, vi du nhu
sai sO'do luong.

• flo III h~ng so hoi qui
• fl, la trong sO'hoi qui

Y, =f(X,) + e,
= fl. + fl,X, + &,

2.1.Mil hinh hoi qui tuytn tinh dan

Ma hlnh hoi qui tuyen tinh don gian, goi t~t lil hai qui dan hay SLR
lil rna hinh xem xet m5i quan h~ gifra hai bil1n:mot nguyen nhan goi
bien doc I~p X (independent hay predictor variable) va mot bien kel
qua, goi lil bien phu thuQcY (dependent hay criterion variable; Hlnh
13.1).Ma hinh SLRduoc bieu di~ 0 dang sau:
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Cia dinh th& nhat la x va Y phai co quan h~ tuyen tinh voi
nhau. Cia dinh I'htr hai la, Y phai III bien dinh IU'Q'ng.Nho lai bien
dinh ILI'Q'ngla bien co thang do ti Ie (ratio) ho~c quang (interval).
Cung chu 'I lil bien Y ve rn~t 1'1thuyet phai Iii bien lien rue (thang do
ti Iq). Tuy nhicn, trong thvc te nghien ciru, cac bien thuong lit gian
doan va mo hlnh hoi qui co the phu hop voi thang do quang voi 55
do tit nam diem tro len, vi du thang do Likert 5 die'm (vd, Demaris
2004; Muthen & Muthen 1985). X c6 the lil bien dinh luong ho~c dinh
tinh. Nell x Iii bien djnh rinh, mo hlnh hoi qui dan se lit mo hlnh
ANOV A mqt chieu (gia; thi~u trong Chuang 12). Chung ta cung se
xem xet cac bien dqc I~p djnh tinh a dang bien dummy trong
Chuang 14. Cia djnh thtr ba Iii cac quan sat r. doc l~p va; nhau. Ciao

trinh nay t~p trung vao du li~u khao sat (survey data). Elieu nay c6
nghia la chung ta chon mqt m~u n qum sat doc I~p ttt mol dam dong
N qum sat de u6c hrong va kiem djnh cac tham so me)hlnh, Vi v~y,
gia djnh nay luon duoc thoa d5i voi dli (j~u khao sat.

2.2. Cia djnh trong mo hlnh h'Oiqui don

Mo hinh hoi qui doi hoi mot so gia djnh (assumption), nghia Iii
nhfrng tinh toan trong mo hlnh hoi qui chi co nghia khi cac gia dinh
nay duoc thoa man. Trong mc hinh SLR co ba thanh phan: bien dQc
I~p X, bien phu thuQc Y va sai so e.. Vi v~y, cluing ta co gia dinh ve

Y, X, &, cung nhu gic) dinh VI? moi qum h~ giva chung trong 010 hinh

SLR.

Chu y la ~oi quan h~ giiia X va Y Iii mdi quan h~ thong ke
(statistical relationship). Nell e, ~ 0, m5i quan h~ giiia X va Y Iii mot
quan he ham so (functional relationship) hay qum h~ xac djnh
(deterministic relationship) va phan r. = flo + fl,X; diroc goi Iii ph'lln

diu true (structural part) cua mo hlnh,
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Cia djnh th& tu la cac quan sat X, co dinh trong qua trlnh I~p

Ia,i(nonstochastie regressor), co nghla la chung ta da xac dinh truce
duoc cac gia tr] XI nhir thuong g~p trong dli' lieu thu nghiem
(experimental data). Thong thuong, trong dli'lieu khao sat chung ta
kho co the' xac djnh trll&eX; nen dieu kien nay rat kho thoa doi v6i

dir li~u khao sat. Tuy nhien, lI&c IU'C}ngv~n co gia trj voi t~p cac gia
trj XI trong m~u (Demaris 20(4). Vi v~y, v6i dli' li~u khao sat b3ng

thang do (vd, Likert), gia trj Xi luon dllQe xac dinh rnroc (vd, 5

diem, 7 diem, vv) gia djnh nay vAn thoa, Gia dinh thu nam la
X, duoc do Illang ehinh xac, nghia la khong xufit hi~n sai so do
luang. Cia djnh nay khong the thoa trong tat ca cac dang der li~lI,VI
sal so luon xllat hi~n trong cac do luang (xern lai Chucmg 10).

Cia dinh thtr sau la sai so c, co phan phoi chuan, Gia dinh thti

bay Ie tai rnoi gia tr] XII ky vong E(c;) = O. Cia dinh nay tLfong

dU'O'11gvci di'eu ki~n XI khong c6 quan h~ v6i e, (orthogonality

condition), nghla lil Cov( XII c/) Q O.Vl neu EI co quan h~ vai X; thl
Chlll1gta e6 the' bieu di~n e, o dang E(E) = Yo +y,X,. Nhirng E(EI) = 0

~ E(E;) = Yo + Y,XI eO, e6 nghTa 111 C; va X; khong co quan h~ voi
nhau (Demaris 2004), Cia dinh U1U tam 13 gia djnh ve plurong sai
khong doi (homoscedasticity). Nghia la, phUO'11gsa] cac sai so t<;licac
gia tri XI phai nhir nhau: Var(E;) = 0-; = h~ng so. Cudi cung, giil dinh
thir chin Iii gia dinh ve Sl,I' ving m~t ella nrong quan chuBi
(autocorrelation). Di'eu nay co nghia Iii sai so tai cac gia tr] XI va Xl

khong co quan h~ v6i nhau: Cov( &11 E,) = 0, 'v'i.. j. Ciing chu y them

r3ng giit djnh nay nrong duong v6i giit dinh thu ba (cac quan sat ~

doc I~p v6i nhau) vi neu "it quan sat Y, doe I~p nhau thi sai so rung
doc I~p nhau. VI v~y, vai dir li~u khao sat, gia dinh nay rung luon
thea. Chung ta co the tom t~t cac gia djn.h ella rno hmh hoi qui dcm
nhu sal!:
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Neu lay ky vQng cia hai ve phuong trlnh tren va chu y fllX' Iii
h3ng so tai bat ky X, C\1 the nao do. Vi vay E(flIX,) = fllX' lchu y III
E(hAng sO)- hAng 50], chung ta c6:

Y, = fl. + fllX1 +E,

2.3. Di~n giai mo hlnh hl'ii qui

Chung ta c6 the di~n gi<ii mo hinh hoi qui nhu sau (vd, Demaris
2004). Tro lai mo hlnh hoi qui dan SLR co dang (Hlnh 13.1):

7. 1::(&1)=0

8. Val'( &1) = 0'; = h~ng so
9. Cov( 6',,6',) = 0, 'v'i¢j.

• Cia djnh ve Y:
2. Y III bien dinh hrong

3. Cac quan sat Y, dQC I~p

• Cia dinh veX:

4. Cac gia rr] X, co dinh

5. X duoc do IUOng khong sai so

• Cia djnh ve &1 :

6. &1 - N(pc. 0';)

• Cia dinh v'e quan h~gifra X va Y:
1. Quan h~ tuyen tinh:

Y, = flo + fllXI +E,
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Phirong trinh Iren cho chung la thay, khi XI thay doi mQI dan
vi thl ky vong E(Y, IX,) cia Y, Ihay doi fl, dan vi va trong so hoi qui
(regression weight) fl, chinh III h~ so goc cia duong hoi qui.

d d-[E(Y, I Xi)] = -(flo + fl,X,) = fl,
dX, dXI

Ky vc;mgF.(I~I X,) duoc gQiIi! trung blnh dieu ki~n (conditional
mean) cua Y, theo X,, Nhu' vi.\y, trung binh di'eu ki~n cua )~ tai bat
ky X, nao do d~u n~m tren dU'Cmghoi qui (regression line; H1nh
13,2), Tiep theo, lay d~o ham cua E(Y, IXi) theo X" chung ta co:

E(Yi IXi) = £(flo) + E(fl,X,) + E(s;)

= flu + fl,X;

Hlnh 13.2. Dueng bieu di~n mo hlnh hoi qui don
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2,4,1, Vae lueng mo hinh SLR b~ng OlS

Nguyen t~c ella plurong phap u'oe luong cac h~ so p. va P, tLI' dl'l'

Ii~u m5u b~ng OLS la cue tie'u bie'n thien phan die SSe' Chu Y phan
sai SO trong m~LI,tuong lrng voi sai SO e trong darn dong, duoc gQi
Iii phan du (residual) va ky hi~u Iii e. Cue tieu phan dtr c6 nghia 111
duong hoi qui dung de bie'u di~n moi quan h~ giCra X, va Y, co sai so

nh6 nhat. Hay n6i each khac, duong nay bieLldi~n tot nhat moi quan
h~ giu'a X, va r., De d~ theo doi, chung ta ky hi~Llcac gia trj X, va

y, trong m3u b3ng XI va y. va gia tr] lroe lLfQ11gcho m.;,t tharn so nao

do duoc ky hi~Llc6 dau mu, vd, p,la gia tr] Ll'OC IlfQ11gcia fl.'Truce
tien, chung ta tinh toan cac bien thien cua SLR trong m3u,
GOi Po va P. la giil tri uUc hrong ella p.va P., chung ta tinh bien thien
phan du SS, trong m3u nhir sau:

2,4, Vac hreng mo hinh SLR dira vao dil' Ii~u m~u

Chung ta da biet, trong bat ky mo hinh thong ke nao, thong tin (tham
sO) chong ta din biet la cac thong tin ve dam dong, Tuy nhien, chung
ta khong the co dvoc cac thong tin nay, Vi v~y, chung ta dung thong
lin cua m~u de' Lroe hrong hoac kiem dinh thong tin ve dam dong.
Trong mo hinh SLR eung v~y,tham so chung ta din biet la cac trong
so hoi qui fl. va fJ. cua dam dong va chung ta khong the co duoc
chung. Do d6, chung ta se Slr dung tham so tuong Ung III m~u de
uoc luong (ho~e kie'm dinh) cac tham.so cua dam dong, Co nhleu
phuong phap u'cJe IU'O'ngcac h~ sO fl. va fl, tlr dfr li~u m~lI. Hai
phuong phap pho bie'n lil uoc IUQ11gb~ng phuong phap binh
phuong be nha't OLS (Ordinary Least Squares) va phuong phap xu
huong C~"C dai ML (Maximum Likelihood). Trong giao t rlnh nay,
chung La xem xct phuong phap OLS.
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,.,
•

=:) L x,(y, - /30 - /3,x,) = 0 [2]

o ~ ..,
-. [L.,<Y,-[J.-[J,x,t]=Oop, ,.,

Lay dao ham thee p, chung ta co:

"
=:) L (y, - /3. - /3,x,) = 0 [lJ

i ..l

Ghl tr] u'oc IU'QngOLS clJapo vaP,la gia tri cllap' vap, lam Ct.rc
lieu bien thien plian du SS•. De lam cue tieu bien thien phan dir

chung ta lay d~o ham ella n6 theo /30 va /3, va d10 chung b~ng O.C\I

the lay dao ham thee Po chung ta c6:

Lay dao ham ella SS, theoP. vap" chung ta e6:
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2.4.2.H~ so xac dinh R; trong dam dong

H~ so xac dinh R! (coefficient of determination) phan anh phan bien
thn}n ella bien ph ... thuQc Y duoc giai thich bOi bien dQC laP x (ph'lln
con lai IIIsai so, bao gam sai sO do luang va cac bien khac v~ng m~t
trong rno hlnh). Vi v~y, R;' chinh IIIbinh phuong he so hrong quan

Sau khi OLS ll'oe luong PI) va fl, ru del" Ii~umall, chung ta e6

gia tr] lI'OC 11I'9TIgp" va p, va duong hoi qui lroc Ilfc;>ng (OL5
regression linc) duoc bieu di~n nhtr sau:

CQV(X,y)

var(x)

• '" (x -X')(y - v)=:> fl = L....,:.I I I.

1', L' - 2(x.-x)
1=1 '

~ .... ~ .. ~ ,.~ 1L-x, (y, - flo - fl,)."') = 0 => L.. X,Y, - fl. L..x, - /3. L.. x, = 0
t·' ;'.. 1 ,'..-1 icl

• •=>IIPO= LY; - P,LX;
i-I 1-=1

,.,,.,,-,
• ••L (y, - Po - P,x,) = 0 => LY, -liP. - p, LXi = 0

Phuong trlnh [1] va [2] duoc goi lit hai phirong trinh chuin
(normal equations) cua mo hlnh hoi qui don. Ciai h~ prurong trlnh
chufin nay chung ta co gia tr] uoc IU9TIg ti.r m~u (Po va P,) cua trong

so hoi qu i flo va fl, trong dam dong. 0,1 the'tinh roan nhu sau:
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R~ = [Cor(Y,.r.)]'
= SSR = SSy-SS,
SSt SSy

= 1_ SSe
SS,

H~ so xac dinh R; duoc dinh nghia Iii phfin cua mo hinh (do X)

gilti thich cho Y:

N

SSe =L (Y, - 9,)'
i=J

i..1

Trong d6,

giu'a Y va 9 va la chi so dung de danh gia mire d9 phu hop ella mo
hlnh hoi qui voi dl'r Ii~uthuc teo

De tinh h~so xac djnh R; trong dam dang c6 kich thircc N,
chung ta nh& Ii)i cac bien thien ella mo hinh hoi qui trong dam dang
bao gom: bien thien ella Y (tong bien thien) laSSy, bien thien hoi qui
SSR' va bien thien sai so SSe:
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SS, = SS, +SSt
..,,.,

• • •L (Y. - y)' = L (.j.; - y)' + L (_)'.- j..>,

Nhu v~y, bien thicn SS, cua y (tong bien thien) trong m~u bao

gom hal thanh phan: bien thien hoi qui SS, la dao dQng cua gia tr] u'6c
luong y, so voi trung binh y va bien thien phan du SSt Iii bien thien

cua >" so v6i gin tr] uoc Ilf(mg.i\;

• •= Ley. - jil' +Lev. - Y.l
1",1 (",,1

I.,,.,
n " ~= L(5I. - y)l + L (y. - y,)' +2L(,YI - y)(y, - y,)

,.,
"= L[(Y, - .Y)' +(,)',- y,)' +2(Y. - ji)(Yi - .ii,»)
,.,
•

= L[(J;, - ji) + (Y. - _i,,»)'

,-,
~( . . -)'= L- y, - .l', + .VI - )' ..

/-,

2.4.3. H~ s6 xac djnh f(J trong mau

De tinh h~ s6 xac dinh trong m~u eo kich thuoc n, chung ta tinh cac
thanh phan bien thien 55, cia >" trong m~u (dao dQng cua yi so voi

trung binh cia no) nhir sau:
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Trong d6, S, va S).liIdo I~eh chuan cua x va y. H~ so hoi qui (con

gOi Iii trong so hoi qui) duoc tinh nhir sau:

cov(x,y)
r=

S,S,

2.4.4. Moi quan h~ gifra h~ so tuong quan r va h~ 56 hoi qui P

Nh(Ylai h~ so nrong quan r gilia hai bien x va y trong m5u duoc tinh
nhu sau:

Trong mClhlnh SLR, h~ so xac dinh R1. chinh Iii bmh phuong h~
so nrong quan Pearsonr giG'ax va y (R' = r') . Cling can chu y them
111R = cor(YI>Y;) luon Iuon duong nhung r = cor(x;,y;) co the duong

ho~cam.

R' = SS,
SS,

= SS, +SS, - SS,
SS,

SS, -SS,
SS).
SS=1--'
SS).

Tuong t~rnhu h~ 55 xac djnh R! trong dam dong, h~ so xac
djnh Rl trong m§u IIIphan bien thien ella y (SS.)diroc giai thlch boi

x mf hlnh (SS,):

T611gbien thien s Bien thiell hoi qui + Bien thien phan du
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Nhu v~)', trong rna hinh hoi qui don SLR, trong so hoi qui
dlUan hoa chinh la h~ so nrong quan Pearson gifra bien doc I~p va
bien phu thuoc,

Po = y - P,X
ji=x=o~/Jo=O

Va Ilk nay, Po = 0:

Neu bien x va y Iii bien chuan hoa (x,y - N(O,l)1 thl plurong sal
cua chung b~ng I (do do, dO I~eh chuan = 1) va trung blnh cua chung
b~ng 0, (S, =S\. = I;x = ji = 0), chung ta c6:

. s_ Il <-PiS
•

cov(x,y)r=-_'_~
S,s.

_ cov(x,y) S,
- s: S

< y

Tu do:

• cov(x,y)
Il, = s'

•
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Lay trung binh dfeu ki~n cua .0, theo Xi chung ta co:

• ". (x. - x)y,R _ L. ••, •,.,. ""A 2L.,_, (Xi - X)

Vi ". (x. - X) = 0, cho nen chung ta c6:~'.II

". (x _X)2
~1"1 '

I;.,(xi-x)y, yI:.,(xl-x)
I;., (x, - X)l I:'.,(x, - x)'

I;" (x; - X )(Yi - y)
"" ( .-x)'i..J;., x,

.0,

2.4.5. Tinh chal cua U'ochrQngpo va .0, va ki~m dinh chung

Nh6 I~i thong ke can ban (xem Chuang 9), eoc luong e duoc goi la
mot uoc lvong khong chech (unbiased estimator) cua 0 neu £(0) = 0;
~aneu phuong sai VorCe) nho nhat thiOduqc gQi 111uoc lUQ11g
khong chech hi~u qua nhat (most efficient unbiased estimator) cua O.
Vi v~y, de butt tinh chat cua lfOC IUQ'ng.00 va /J., chung ta chi can tinh

£(.00). £(.0,) va phuong sai cua chung. Chung ta se thay £(.00) = .00'
£(.0,) = .0" va phuong sai ella chung lil phuong sai nho nhat. Lay vi

du, d1ung ta xem xet d~c die'm cua cac trong so hoi qui .0. va .0,. Voi

.0, chung ta c6:
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£(Po)= £(y - P,x)

=y- JE(P,)

=f-xP,
=P.

Tuong tv nhu v~y cho Po:

L:" , -,
I
xi -/IX'= ., (J,

L:;'.,(x,-x)' 1

L:" ( -)'=,.1 X, - X - n = n

L:JI 1 PI PI
. (x-X)1·1 •

"'. (x2 - X x)E(fJ- Ix) = .L..,., . I , (J,
" "''' (x. - X)2 'L..' ..I J

Vl ". (x, - x) = 0, cho nen:~'.I

= L,(X, -x) n + L;.,(X; -XiX) a

L:• ,1'. L. _21',(Xi-.\')- . (Xi-X),.1 .cl

L:" ( -)x -x= ,-,. ({J, + a x.)

L:• ( -)' 0 1',.X -x -
" I
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2 "'. 1Var( n ) CT Lu.. X;
,",0 L - 2/I (X; -X)

'"'

£(P.) = fl.
E{P,) = fl,

2.4.6, Kiem dinh Po va p,
Kiem dinh Po va p, Iii kie'm dinh (1) duong hoi qui trong dam dong

co di qua diem goc rca dQ (Po : 0) hay khong (/10 * 0) va (2) de xem

co moi quan h~ gifra X va Y trong dam dong (/1, khac 0 hay b3ng 0),
Nhu v~y, khi dung OLS de u'oc 1U'Q'ngcac he so hoi qui /J. va p, tlr

dfr Ii~u m~u, chung ta c6 gia tri Po va /1, ella m~u va gia tr] nay c6
the khac 0 hay b~ng khong (thuong la khac 0). Tuy nhien, chung ta
khong the'biet duoc chung c6 khac 0 trong dam dong hay khong, VI
v~y chung ta phai kie'm dinh chung (nho lai nguyen tile kie'm dinh
trong kiem djnh thong ke). De lam diel! nay, chung ta can biet phan
ph5i mtiu (sampling distribution) ella Po va p,.

V6i m~l.Ico kich thurrc Ion thl Po va p, e6 phan phoi chum val

trung blnh va phuong sai nhu sau:

Chung ta ciing c6 the d@dang tinh toan va chung rninh duoc
phuong sal cua chung c6gia tr] nho nhat. Do vay, uoc luong OLS P.
va /1, cua rrong so hoi qui fl. va fl, la cac iroc hrong khong chech va

hi~u qua nhat.
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3, M6 hinh hoi qui bQi MlR

\,010hinh hoi qui don SLR thuOng it Slf dung trong nghien ciru vi
lrong thuc ti~n, c6 ral nhicu bien dQc I~p co the' giai thich cho bien
thien cua mOt bien phu thuoc, Tuy nhien, SLR Iii mo hinh co sa cua
cac rna hinh ho hoi qui, Tren co so cua rna hinh SLR chung ta d~

•I I SS 1 ". ( • )'17 =-- < =--~_ )'j- Yt ..
II - 2 1/- 2 ,.,

Trong do:

.'I' 1(J" X.
( .. , I • "

Vill7. =
I II J fj

/I (x - xJ- ',·1 .

Trong do, ail" va ap, 111dO I~ch chuan iroc IU'Q'ng, goi la sai I~ch

chlla'n (standard error) cua A, va p" Cac sai I~ch chuan nay duoc
tinh nhu sau:

Tuy nhien, din chu y Iii voi m~u nho thi de P. va p, co tinh

chat nhu tren Ihl ph'iin sai so phai e6 phan phoi chufin, co trung blnh
b~ng 0 va phuong sai lit (J", Luc nay, chung ta co the dung phep
kicm dinh t (ho~c z nell m~lI Ion) de kiem dfnhP. va p, vci gia thuyet

khong II. la Po ~ 0 va p, = 0 va gia thuye! nghien ciru HR Iii Po ~ 0 va

p, ,. 0 voi gia trj thong ke kicm dinh I.." cO b~etv do la n-2:

1 - P.
""(Ii..1 - a.

JI.

_ p,
1lur/(/'I' - -_-

17ii,
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M6 rQng m6 hlnh nay cho nhi'eu (gia su- p) bien dQc 13p,
X"X" ...,X ..... ,Xp' moi quan he tren duoc biell di~n nhu sau (chu y
them IIIbay gib chung ta dung them chi so k (k =1, 2, ..., p) de bi~u

Xp
Oinhltr(m8

y
Dinh IUl;>T1g

X,
DinhlLrons

Hlnh 13.3. M6 hlnh h'Oiqui bQi

l't = f(X,) + 6', = /3. + /3,X; + &;

3,1. Mo hlnh h'Oiqui boi MLR
TU'O"nghI nhu rrong m6 hinh hoi qui dan SLR, m6 hlnh hoi qui bQi
MLR bieu di~n moi quan h~ gifra hai hay nmeu bien dQc I~p voi mQt
bil~'nphu thuQc djnh IU'Q'ng(Hinh 13.3).

Tr6' 1000im6 hinh SLR voi mQt bien dQc I~p X, moi quan he gifra
X, va >'t ducc bie'u di~n nhu' sau (i =1, 2, ..., N; voi N Iii kich tluroc

dam dong):

dang n~m b~t du'C)ccac m6 hlnh hoi qui phirc tap hem. Trong phan
nay, chung ta gi6i thieu m6 hlnh hoi qui boi MLR. Cu the Iii xem xet
hie dQng cua hai hay nhieu bien phu doc l~p dinh leong vao mQt
bien phu thuQc djnh 11I'C)ng.

Phuong phap nghien clfUkhoa hoc trong kinh doanh508
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Nh6 lai, trong mo hlnh hoi qui dan SLR, chung ta c6 cac gia
dinh: (1) X va Y c6 quan he tuyen tinh, (2) Y la bien dinh hrong, (3)
cac quan sat cua Y doc I~p nhau, (4) cac gia tri XI co dinh, (5) X duoc

p

E(Y,) = Lfl,X"
t-O

Viet I~i plurong trinh tren (] dang torn t~t va dung ky hieu
E(Y,}thay cho E(Y, IX, ••X2 ••••• ,Xp.), chung ta co:

Lily ky vc;mg(trung binh di'eu ki~n XI) cua hai ve phuong trinh
Iren va chl! y fJkX~; III h~ng so tai bat ky XC. cu the nao do, Vl v~y

E(P,X,,) = fJkX~I' chung ta co:

Neu chung ta d~1Xo = I (ttrang (mg voi k = 0), phirong trlnh
MLR co the vi~16 dang do-n gian hon nhu sau:

p

= flo + LfJ.X •• + e,
, 1

di~n bien doc I~pVIchung ta co p bien doc l~p trong mo hIM hoi qui
boi va vlln dung ide bi@udi€n so quan sat (i = 1, 2,...• N):

Yo = Po + /J,X,• + flIXI; + ...+ fJ~X ••+ ...+ PpXp, + e,
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3.2.1. Trong so hoi qui chua chuan hoa

Tuong t~rnhu trong mo hlnh SLR, de uoc IUQ'l1gcac trong so hoi qui
chua dlUan h6a (unstandardized regression coefficients) fl. (k = 1, ...r
p) trong me hinh MLR tit dfr li~u ella m~u co kich thuoc n b~ng

3,2. Ubc luong vAkie'm dinh trong so hoi qui bing OLS

Cung ean nh~c I~i la trong cac mo hlnh th5ng ke trong do co hai qui,
chung ta bieu d i~n cac tham so ella dam dong (vd, moi quan h~ cua
cac bien trong MLR) de' n5m duoc ban chat ella cluing. Tuy nhien,
trong rhuc ti~n nghien ciru, eht'mg ta khong biet duoc chung vi
chung ta khong e6 dCf li~u ella dam dong. Vi vaY cluing ta phai lr6e
11I'Q'ngcac tharn 55 dam dong thong qua dfr li~lI m~u.

Diem chu Y (1 day 111gia dinh nay Iii khong co quan h~ holm
toan voi nhau, nghia lit h~ so tuang quan r ella cac c~p bien doc voi
nhau khac voi 1, dlll' khong phai chung khong co nrong quan voi
nhau. Trang thuc ti~n nghien ctru, cac bien (khai ni~m nghien cuu)
trong mot mo hlnh thll'ong e6 quan h~ voi nhau nhirng ChL111g phai
phan bi~t nhau (dat dvoc gi<ltrj phan biet).

Cor (X" X) ~ 1, Vi*j (i = 1,.,.,p; j = 1,....p).

do Ilfcmg khong sai so, (6) e, -N(P"u;L (7) £(&,)=0, (8) Var(e,) a

u~ ~ hing so, va (9) Cov( 8" t') = 0, Vi~j,

Trong mo hlnh hoi qui bOiMLR, chung ta co nhieu bien doc I~p,
vi v~y voi MLR, chung ta co them gia dinh (10) III cac bien doc I~p
khong e6 quan h~ nhau hoan toan:

Phll'ong phap nghien ctfll khoa hoc trong kinh doanh510



3.2.2. Trong so hoi qui da ehuan hoa

Trong nghien crru, chung ta thuOng xem xet film quan trong giu3 cac
bien doe I~p (mlre dOgiai thich cua chung eho bien thien cua bien
phu IhuQc). I eu ehlmg ta dung trong so hoi qui chua chufin hoa,
chung ta khong the so sanh duoc VI thang do luang chung thuong
khac nhau, Vi yay. chung ta phai su d\1I1g trong so hoj qui aa chufn

Tuong t~r nhu trong SLR, de kiem dinh cac tr<;mg so hoi
quiP, trong MI ,R, chung La dlll1g phep kiem dinh t voi b~e t\I' do Iii n

- p - I (n lil ktch thircc m~lI va p la so JU'I;mgbien doc lap trong rno
hinh), Cac ph'iln rnern thong ke, vd, SPSS se gillp chung ta tlnh roan
d~ dang chung,

= til,X",-,

y, = iJ., 1 /3,x" + ......b,x, + ...+ P"X"I

Cue tie'll SS, chung ta se tim diroc cac uae IU'QngOLS P. cua P•.
Tuong tv nhu trong truang hop SLR, uoc IU'Q'ngOLS ill cua cac
trong so hoi qui P. trong ma hlnh MLR Iii cac uoc IU'Q'I1gkhang

chech va hieu qua nhat. Chung ta co phuong trinh hoi qui boi ella
uoc luong OLS (fitted least squares regression) nhir sau:

,-,,.,,"1-'

phuong phap binh phuong be nhat OLS, chung ta cue tieu bien thien
phan dtr SS.:
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N N N
,,-, ".-, ,,\,'2SSy = ,L.(Y, - Y) , ss. = ,L.(Y; - Y) vii SS, = L..(Y, -Y,)
M M W

Trong d6,

3.3.1. H~ so xilc dlnh R;' trong dam dong

Tuong tv nhu rrong SLR, de tinh h~ so xac djnh R;, trong dam dang
c6 kich thLr6cN, chLlng ta nh6 lai cac bien thien ella 010 hinh hoi qui
trong darn dong bao gom: bien thien ella Y (tong bien thien) laSSr,
bien thien hoi qui SSk' va bien thien sai so SS,:

3.3. H~ SOphll hQP mo hlnh

De danh gia rmrc dl) phil hQP 010 hlnh (model fit) doi v01 mo hlnh
hoi qui bOiMLR, chong ta cling dua vao h~ so xac dinh.

Trong do, SX~va Sy thea th(r ~ Iii dQ l~ch chuan trong m~u ella
bien doc I~pX~va bien phu lhuQc y.

hoa (standardized regression coefficients), ky hi~u la z/J! (cho LFOC

luc;mg cua z/},). Trong so hoi qui nay chinh Iii trong so hoi qui chua

chuan hoa d ieu chlnh thea bien thien cua bien d(>c l~p va bien phu
thuoc trong m~u. Chung duoc tinh nhu sau:

. • Sx,
zP. =/}'-S y

PhU'O'nBphap nghien elI'Ll khoa hQCtrong kinh doanh512



3.3.2. H~ so X3Cdjnh R' trong m~u
Cling nh~c lai lil chung ta kh6ng the e6 dUQC R;' VI kh6ng co dii li~u
cua dam dong, ma phai dung h~ so xac dinh R' trong m~u de'lI'oe
hrong R; cua dam dong. Vi v~y chung ta phai tinh R' trong m~u.
Tuong tv nhu R; trong dam dong, R' trong rn~u lit phan bien thien
cua y do rno hinh (cac bien doc I~p) giai thich. Nb~c I~ cac bien thlen
cua rno hlnh hoi qui trong m~u cling nrong tv nlur trong dam dong:

Trong MI.R gill trj R,. = JRr. duoc gQila h~ so nrong quan boi
(multiple correlation coefficient) vi n6 do hrong moi quan he giU'3
bien phu thllQc Y voi t~p bien doc l~p X" Neu t~p bien d(>c I~p gial
thieh holm loan phuong sai cua Y, thl dieu nay co nghia la sai so
c, = 0 hay Y, va Y, la mot va ILlCnay, R~= [Co"(l';.Y,)]' = I.Quart h~
giG'aY va X, trong tnfcmg hop nay til quan h~ ham so.

R~= [Co,,(Y,. y,»)2
= SSM SS, - SSE

SSy SSr

= 1_ SSE
ss,

H~ so xac djnh RJ, trong darn dong cua 010 hinh hoi qui boi MLR
duoc dinh nghia la plian CLIa010 hinh (do cac bien doc l~p Xk) giai
Ihich cho Y. R~bieu thj do manh cua moi quan h~ tuyen tinh giiia Y
va t~p cac bien doc I~p x,, va no cung ehinh la blnh phuong h~ so

tuong quan gil'<l Y, va y.. VI v~y, hrong II! nhu rrong mo hinh SLIt

R; Iii chi so dung de' danh gia Ollie do phu hQ"Pcua rno hlnh MLR:
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3.3,3. Kiclll dinh mite dQ phil hop cua mo hinh

Nhlf dii thao ILI~n,h~ so xac dinh R'lil chi so dung de danh gia muc
dQ phu hop m6 hinh MLR. Do do, kiem djnh rrurc dQ phu hop cua
m6 hinh chlnh Iii kiem dinh giit thuyet flo: RI =Oso voi giil thuyet

thay the II. :R' '"O. Phep kiem djnh F duoc st'r dung de' kiem djnh
gia thuyet nay va n6 nrong duong vo; kiern dinh F trong ANOVA:
nghia Iii chung ta so sanh bien thien h'Oiqui S5,voi bien lhien ph'iin
du SS,. Y nghia Gila phep kiern dinh nay nhir sau: neu bien Ihien h'Oi
qui 16n han nhiCu so voi bien thien ph'iin duotm rno hlnh hoi qui cang
phil hop VI bien thien eua 5S, (tong bien thien ella bien phu thuoc)

ss S',),, J'

= 1_ SS,
SS,'

R' = r('orr(y -,I'»)'
5S, 55, -5S,

=-=

H~ so xac dinh R' trong m§u duoc tinh:

1=1

•
SS = "( I' - i')', 6'f .,

;=1

•
5S, =L <Yi - y)'

,-,
•

5S, = I(y, - y)'

Trong do:

SS" =SS, +SS.

Phuongphapnghiencuu khoahoc trong kinh doanh514



F = II1'S,= SS, I p
MS, SS,I(II- p-I)

= ~(~SS~,_/~p~)/_S~Sy~_
[(SS, - SS, )/(11 - P -1)]1 SS,

( SS, )1SS p
= >
(1- SS, )/(11_ p_l)

SS,

R'I p= ---.,.--'-----
(1_ R')III - p-I

Chu y III kie'm dinh f cho gia thuyet fio: R' =0 so voi gia
thuyet thay the' If.: R' * 0 cung chinh 111phep kiern djnh cho gici

thuyet /I u:P, = ...= P. = ... = Pp = 0 (tat ca cac trong so hoi qui trong
dam dong, lrlJ' hllng so hoi quiP., b~ng 0) so voi giir thuyet
II" :P. * 0 (k = I ..... p), Chung ra co the'bieu di~n F-test (t dang R' nhir
sau:

Bang 13.1. Bang ANOVA cho kiem djnh F

Ngulln Bien thicn df Trungbinh Fvtest

l-fOi qui SS MS SS, F=MS,
P =-, r MS.P

Plla" du SS n-p-I MS = SS,, ,
II-p-I

chu yeu do de bien dQc I~p giai thich. Bang 13.1 trmh bay cac thanh
ph'lln ella phop kiem djnh nay.
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MS.(Mean Square error) la trung binh sai 50 va n - p - I Ia b~c
~ do. B~c ~ do df chinh bAng kim thiroc O1~u trir cho sO lIOCtham
so can I16-cluong. Chu y mung ta can I16-cIU(,7ngp + 1 trong so hoi

/1- p-I
ss,0-: =MS.

Trong do, gia tri uoc 1Lro.ngnr dCrli~lIm~lI 0-; cua plurong sal

sai so dam dong Cl; dvoc tinh:

(IJ- p-I) SS,

=1_ (/1-1) (J_R2)
(11- p-I)

=1

= I SS,1(11-P -1)
SS,)(II- I)

(n-I) SS,

3.3.4. H~ so xac djnh di'eu chinh U;",
Trong mo hinh MLR, vi c6 nhieu bien dQc I~p nen chung La phai
dung h~ so xac djnh di'eu chinh R';"j(adjusted coefficient of

determination; dieu ehinh theo b~c h..rdo) de thay cho R' khi so sanh
cac mo hinh voi nhau. H¢ sO dieu chinh nay giup chung ta di'eu chinh
muc dQ phil hop ella mo hlnh: nghia la kiem tra (trimg phat) nhlmg
mo hlnh co nhfeu bien ph~1thu,>c nhung tlurc 5l! trong do eo mQt so
bien khong giup bao nhieu eho vi~e giai thich bien thien cua Y. H~ 51'5
xac dinh dmu chinh R!t; duoc tinh nhir sau:

R' = 1_ 0-;
"'" Sl,

Ph111Yngphap nghiim ecrll khoa hoc trong kinh doanh516



3.4. Da cong tuyen

So voi 1n0 hlnh hoi qui dan 5LR, trong rno hlnh hoi qui bOi MLR,
chung ta c6 them gia dinh mot gill dinh nira, do lit cac bien doc l~p
khong co nrong qUill) hoan loan vaj nhau [Cor (X/, X j) ¢ 1, \iiT-i].VI

v~y, khi troc IW)11g rno hlnh hoi qui bi,li chung ta phai kie'm tra gift
dinh nay thong qun kiem Ira hj~n tuong da c(lng hlydn
(multicollinearity). On c(ing tuyen lit hi~n tuong trong do de bien
dOc I~p co quan h~ voi nhau. Khi chi co hai bien c1i,leI~p tuong quart
nhau, n6 duoc got la hi~n tut;1ng c(lng tuyen (eollinearity) va khi c6
Ilr ba bien doc l~p co nrong quan nhau, goi la da cong nl)'en. De'
kiem tra hi¢n tuong da cong tuyen, chi so thuong dung lil h~ so
ph6ng d<)iphuong sai VIF (Variance Inflation Factor).

De' tinh VIF, chung ta, tru6c tien, tinh toan moi quan h~ giLi'a
mot bien doc I~p n110do voi cac bien dQc l~p con lai. Luc nay, bien
dQc I~p xem xet la bien phu thuoc va cac bien dQc con lai Iii bien dQc
I~p, vd, bien x p: X. = f(X .. X1 ..... X .. ,). Tiep theo tinh h~ so xac djnh

Ri cua mo hlnh h'Oiqui cho bien X,. Gia tri ) - R~ duoc goi la
"', II . ,.t"'"

dung sai r,(Tolerance) cua bien X" do Iii ph'iin rieng cua X,(vl

R~..,." III phan cua X p dt.rt;1cgilli thich boi p - 1 bien dQCl~p con lai).

qui ({Jo.{J" ...•fJp), VI v~y, df an - (p'~ 1) = n - p -1. Gia tr

6: chinh 111bien thien phfin dir trong milu dieu chinh che

S; IIIphuong sal cua y (S; = SS\.III -\).

Nhu v~y, khi dua them bien doc I~p vito mo hlnh MLR (tang p),
thl bien dua them nay chi lam tang R1 khi no lam giam duoc SSe' VI

v~y, R!., rat phu hop de quyet djnh co nen dua them bien di)( I~p

vao rno hlnh hay khong. Hay noi each khac, R!.; mot chi tieu dung

dc' so sanh cac mo hlnh voi nhau.
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3.5. Mo hlnh hoi qui bOiMLR trong kiern dinh gia thuyet
Mo hlnh MLR IIImot trong nhlmg mo hinh thong ke duoc Stf dung
pho bien rrong kiem dinh Iy thuyet khoa hoc (kiem dinh rno hmh
nghien ctru va cac gia thuyet). Khi Slt dung roo hlnh MLR, chung ta
can d,U Y s\r phu hop va kiem Ira cac gia dinh cua n6. Chu y la
chung ta it khi Slt dung mo hinh SLR trong thuc ti~n nghien ciru vi
mo hlnh nghien ciru cua chung ta thuong co nhieu bien doc I~p.Han
niia, mung ta co the dung h¢ so ttrong quan thay cho hoi qui SLR.Vl
v~y, philn thao lu~n duei day, chu yeu cho roo hlnh hoi qui bOiMLR.

Nhir v~y, chung ta nh~n thay, neu dung sai T cua IDQtbien dQc
L~pnao d6 cang Ian, c6 nghia Iii phan rieng cua no cang Ion nen h~so
ph6ng dai phuong sai V1F cang nho, va hie nay kha nang da cong
luyen se giam. Nguoc lai, khi T cua mQIbien doc J~p nao do cang
nho, VIF cua bien d6 se cang Ian (Iuc nay cacbien doc L~pkhac c6 the'
giai thich thay d10 bien doc I~pdang xem xet) va hi~n nrong da cQng
tu yen se xay ra.

1110l1gtlurong, neu V1Fcua rnfit bien doc I~p nao do > 10 thl
bien nay hall nlur khong co gia tr] giai thich bien thien cua Y trong
mo hlnh MLR (Hair & ctg 2006), Tuy nhien, trong thuc te, neu VlF>
2, chung ta din drn th~n rrong di~n giai cac trong so hoi qui. Doi khi,
chung ta dIn phai xern xet cac h¢ so tuong quan (Pearson, tlmg phan)
cua bien d6 v6i bien phu thuQcYde c6 the so sanh chung vUi trong
515hoi qui.

VIF =_1=_...:.__
p T 1-R'

P X~"'II

I
SOph6ng d<,1iphuong sai VIF 111giit tr] nghjcb dao cua dung sai T.

Cu the, h~so ph6ng dai phuong sai rita bien Xp la:
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1. Quan he phil hop (Hinh 13.4a): Trong tnrong hQP nay,
chung ta nh~n thay y, va e doc I~p nhau va phtrong sai ella e
khang thay doi. Nhu v~y, neu dft lieu ella' chung' ta cho moi
quan he nay, mo hinh h'Oiqui phu hQP.

2. Quan he phi tuyen (Hlnh 13.4b): Chung ta nh~n thay phln
du e thay doi khong tuyen tlnh theo Pi' nhu v~y, mo hlnh
hOi qui tuyen Hnh se khong phil hop.

3.5.2. Kie'm tra s\f phti hop cua gia djnh

Hai 10, khi dii quyet dinh sUodung MLR, chung ta phai kh~'mtra cac
gia djnh ella n6 dll'xern ket qua e6 tin c~y duoc khong.

De kiem Ira mOi quan he tuyen tfnh giua bien phu thuoe Y, va
cac bien doc I~p X, ding nhir hj~n tuong phirong sai thay doi
(heteroskcdasticity) chung ta xay dung mdi quan he (trong m~u)
gill'a ph'an du va gia tr] qui ve h'Oiqui jv cua p,; Chuy la chung ta xay

dung moi quan he nay tren co so dl'r lieu m~u va c6 the' dung bien
chuan h6a z, cua phln dtr e thay cho e. Cac quan he c6 the xfly ra
diroc bien di~n 6 Hlnh 13.4.

3.5.1. Kie'm tra S\f phil hop ala mo hlnh va bien

Truce tien, de Slr dung mo hinh hoi qui b{li MLR, chung ta can xem
di'eu kien ve bien: c6 m{lt bien phu thu{lc va phai Iii dinh hrong va
nhieu bien dOc I~p c6 the Iii djnh hrong hay dinh tinh. Truong hop
bien d{lc I~p la bien djnh tinh se giai thieu trong Chucmg 14. Neu
bien phu thu{lc Iii bien dinh tinh chung ta phai dimg rna hlnh ho
tuyen tinh tong quat h6a nhu Logit, Probit va khong thuoc pham vi
cua giao trinh nay. Cac ban mu5n tham khao, xem lay vi du,
McCullagh & Neider (1989), Train (2003).
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3.5.3.Kich thuac m~u
Kich thu6c m§u cung lit mQtvan Oe can quan tam khi sir dung MLR.
Chon kich thwc miu trong MLRphu thuoc nhi'eu yeu to, vd, rmrc y
nghia (significant level), d{>manh cua phep kiem dinh (power of the

Nguon: Stenvens (2002, 111).

.I..- y,

d. Phi tuyen va phuong sai thay d6i

• •• • • •. . . :...
O~~~.~.~.~L-~-. ."• • ••

•

b. Phi tuyen

l...- y,

•••• • •• • •••I----A~~·~~r·----o • •• ••• • • •

c. Phuong sai thay d6i

.I..- y,•

••••••
• • •• • •••O~~~~~~---
• •• t • • •

" '.• •

L- y,
a.Phil hop

• • • • ••. . .... .'.o I-----_!..._.L.....!.....:-=--. . .' .. .. ... '..
elz;e/z.

Hlnh 13.4. Quan h~ gifrayv3 ph'an dtt

3. Quan h~ phuong sai thay d5i (Hinh 13.4c):V{rimoi quan h~
nay, gia djnh phuong sal cua phan du thay doi theo YI' vi
v~y gia djnh phuong sai dong nhat (homogeneity of
variance) bi vi pham.

4. Quan h~ phi luye'n va phrroug sai thay dlii (Hinh 13.4d):
Vai moi quan h~ nay, hai gia dinh cia mo hlnh hoi qui bi vi
pharn: quan h~ luyen tinh va plueong sai dong nhat.
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3.5.4. Chien luoc phfin tich

Trong phan tich hoi qui MLR, chung ta co nhieu each thuc xem xet
tac dong ella cac bien doc I~p vao bien phu thuoc. Co hai vim de C(1
ban chung ta din chtl y. Mot la, rnfii quan h~ giua cac bien phu thuoc
voi bien doc 13p Iii quan h~ luang quan, khong phai quan h~ nhan
qua. Tuy nhien, trong gia thuyet nghien oru, chung ta thu<mg bieu
di~n chung 6 dang nhfin qua (vd, X tac dQng cung chieu vito Y).
Quan h~nhfin qua" day Iii do suy di~n tlr Iy thuyet, khong phai do
kel qua thu ducc tif dfr li~u phan tich trong MLR. VI vaY, trong
MLR, gia thuyet X llic t1Pllg cUllg chiell pao Y tuong duong voi gia
thuyet X va Y c6 quail Il?dlllg cilleu viri II/lau (xem Blalock 1964).

Trong do, n Iii kich rhuoc mill! toi thic'u can truet va p so IUQTlg
bien doc I~p trong rno hinh. Green (1991) cho rfulg cong tlurc tren
tuong doi phu hop neu p < 7. Khi P > 7, cong tlurc tren hoi qua kh3t
khe (cong thirc nay dol hoi kid' thiroc m~u Ion hon dln U,iet). Tuy
nhien, trong dll li~u khao sat (t~p trung cU3 grao trinh nay), chung ta
thLiong dung EPA cung voi MLR trong mot nghien cuu (xern lai
Chuong 11). ErA luon dci hoi kich thuoc m&Ll16n han nhieu so voi
MLR. Kich thu'6e m§u tfnh tll' cong thirc tren thuong nho hem kich
thuoc I1l~Udoi h6i eho EFA, cho nen chung ta co the dung no tinh
kid, thuoc m5u cho MLR va so sanh lai kich thuoc mau doi hoi eho
EFA. Chi tiet hem v'c nhung cad, tinh Ideh thuoc m~Llkhac cho MLR,
xern Green () 991).

/I 250 + 8p

test), so IU'Q7lgbien doc I~p, vv (Tabachnick & Fidell 2007). Mot cong
thuc kinh nghi~m thuong dung de tinh kich thuoc milu cho MLR
nhu sau:
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Hai la, trong phan tich MLR, nrong hr nhir trong philn tich
EFA, chung ta c6 the' Slf dung phmmg phap kh~ng dinh (dong thbi)
hay kharn pha (timg buoc). Vi~e chon phuong phap nao tuy thuQe
vao rnuc tieu nghien ciru cia chung ta (Field 2005),

Phuong phap dong thOi (phuong phap EI\."IER trong SPSS) c6
the xem la phuong phap kh3ng dinh (confirmatory) trong nghien
ciru khoa hoc, Nhu v~y, phuong phap nay dung de' kiem djnh cac
gia thuye't. Khi muc tieu nghien ciru cia chung ta La kiern dinh Iy
thuyet khoa hoc (bao gom cac gia thuyet suy di~n hI Iy thuyet, rno
hlnh T-+R trong nghien ciru), chung ta se sir dung plurong phap
dOngtho'i.

Phu'011gphap timg buac (phuong phap STEPWISE trong SPSS)
duoc xem la phuong phap kham pha (exploratory) trong nghien cuu
khoa hoc, Phuong phap nay dung de kharn pha moi quan h~ cua cac
bien (trong th] tnrong), Khi muc lieu nghien cuu ella chung ta Iii
kharn pha cac moi quan h~ cua cac bien trong th] trirong (chua co gia
I'huyet suy di@nttl'ly l'huyet, mo hinh R-+T trong nghidn cuu), chung
ta se su dung phuong phap lung buoc.

Ngoai fa, chung ta con phuong phapmang tinh phoi hop d6 lil
phuong phap thl!' b~c (hierarchical), Trong plurong phap nay, nha
nghien CUll se chon bien doc I~p nao dua vao rno hinh tnroc va bien
nao dira vao mo hinh sau. Vi~c chon Iva nay c6 the' Iii do Iy thuyet
cung c6 the 111do danh gia cia nha nghien ctru.

Trong nghien ctru khoa hoc, chung ta thuong g~p nhirng mo
h1nh nghien Clru trong d6 c6 nhirng moi quan h~ giira bien dQc I~p va
phu thuoc (gia thuyet) co the' suy di~n tlr Iy thuyet, Song song vai cac
bien nay, chung ta cung c6 nhfrng moi quan h~ chua c6 co so Iy
thuyet vfrng ch3c de suy di~n, ho~c chi nr dir Ij~u kham pha, d~c bi~t
Iii trong trtr&ng hQ'p chung ta di'eu chinh, bo sung cae rno hlnh hien
c6 trong ngir cinh CI,I the cia Vi~t Nam, ha'y rnQt ngimh CI,I the' nao d6
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cua Vi~t Nam. Trang cac truong hop nlur vay, phirong phap thl!' b~c
Iii phu hop.

Mot vgn ere ti{!'p theo nira Iii bi~n lu~ ket qua. Mot la, trong so
hoi qui the' hien duai hai dang: (1) chira chum hoa (unstandardized
estimates) ft. va (2) chua'n hca zii. (standardized estimates). V6i

trong so hoi qui chua chuan hoa (ky hieu beta Ion B trang SPSS). gia
tr] cua no phu thuoc VdO thang do cho nen cluing ta khong the' dung
chung de' so sanh mt.'rcdo lac dong (moi quan h~) cia cac bien doc
l~p vao bien phu IhuQc trong cUng moLmo hinh duoc, Neu so sanh
nhu v~y cung giong nlur chung ta lay 10m so sanh v6i 20cm va ket
11I~n10< 20! Vi vay. de so sanh rmrc dQ tac dong cua cac bien doc laP
vao bien phu thuoc frong cung mot m~ul chung ta phai dung trong
so hoi qui d5 chua'n hoa (ky hieu Il trong SI'SS).

Trong so hoi qui chua dluan hoa duoc dung de so sanh cac
m5u voi nhau nlnr so sanh 51! khac bi~t ve dQ tuoi. gi6i tinh, so sanh
cac vung, hay cac nuoc khric nhau ==s cac nghien cuu da van hoa.
elms dln chu y Iii h~ s6 hoi qui chuan hoa da.dHgc dieu chinh eho
bien thi6n trong m~u (zP. =A!):t,1 Sy) nen chung khong the' ducc
dung n6 de'so 51/ khac biet rrong cac m~u voi nhau duoc (xern, vd,
Singh 1995).

UIY vi du, Nguyen & ctg (2008) nghien cuu 51,1' khac biet gma
tac dong cua Tinh vi chung lii!u dt'mg vao Danh gin chill tuong 1t11ll8
"gO(li "}!lIP girta hai nhorn nglroi tieu dung: tre va trung nien. Ket qua
d~ra vao trong so hoi qui chua chuan hoa cho thay tac d{lng nay
trong nh6m nguoi tieu dung trung nien ([3 = - 0.26, P < 0.001) rnanh
hon (tac d{lng nghich chieu) so vo; nhom nguOi tieu dung tre tuoi
hon (13 - 0.07, p > 0.33). Tuong tI,I' nhu v~y. Nguyen & ctg (2011)
nghien cuu tac dong ella Nltij" biel thuong lti~1lvao Long trung thanh
I/II((1IIg Iti~ugifra nglJ'ai tieu dung Vi~t Nam va Thai Lan. Dua vao
trong so hoi qui chua chuiin hoa, ket qua cho tha'y tac d(lng nay
khang cO y nghia doi v6i nglTo; neu dimg Thai Lan ([3 = 0.04. P >
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Phuoog phdp binh phuong nh6 nhat voi mo hinh tLrngbuoc
(STEPWISE)duoc sir dung thong qua phan mem xu ly thong
kesrss. Phlrong phap terng buoc, thay vi dong thol (ENTER)
duoc sir dung vi ban chat ella nghien ceu nay la kharn pha hon
la kh~ng djnh INhom hie gia bi~n lu~ vi sao dung phueng
phap STEPWISE]. Cung ghi chu them Iiikiern Ira gi<idinh h'Oi
qui cho thay: hi~n tuong da cQng luyen (multicolinearity)
khang b] vi pharn (VfF < 2.20).Kiem dinh White cho thay gia trj
Chi-blnh phuong khang dat mec co y nghia (p > 0.05), vi v~y
llien nrong phuong sai thay doi (heteroscedasticiry) khong xuii't
hien (Kiem Ira gia djnh, d~c bi~t la da CQngtuyen va phireng
sai thay doiJ.

3.5.5. VI du min h hoa

Vi du I: Nguy~n &:. ctg (2010) nghien elm cac thuoc tinh tac dong vao
rnuc do hai long cua doanh nghi~p d~I'(,YC.De kham pha cac tac di,\ng
nay, cac lac gia d5 dung ma hinh hoi qui bOiMLR dua tren dir Ii~u
thu th~p tL'r 402 doanh nghi~p tinh Tfen Giang.

~ng c6 tac dong cling chieu doi voi nguot tieu dung Vi~t
.xam (13 = 0.27, P < 0.001).

Trong so hoi qui chuan hoa (ky hi~u beta nho {J trong SPSS) la
rrong so chung ta dli chuan hoa cac bien. Vl v~y, chung duoc dlmg
deso sanh rmrc do tac dong cia cac bien phu thuQc vao bien aQc I~p.
Bien doc I~p nao co trong so nay cang JOn c6 nghia ia bien d6 c6 tac
dong manh vao bien phu thuoc. Ciing nh3c lai Iii vi chUng ta da
chua'n hoa, nghia la chang ta aa affiu chinh cho bien thien trong mSu,
cho nen chung ta khong the' 5Lr dung trong so hoi qui aa chuan hoa
de' 50 sanh cac milu voi nhau ma phai dung trong 55 hoi qui chua
chuan h6a.
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nang: Cac yeu t61ae di)ng vao S\I' I,,\i long cu. doanh nghj~p

TTQngs6 Sai I~ch
p

Yeu 16 lac di)ng hoiqui8 chuan chuan hoa t p

Hilng so hoi qui 8.94 1.855 4.82 .000

X4: Ho ITOchinh quyen 0.20 0.037 0.29 5.33 .000

X6: Ifu dai dau nr 0.30 0.094 0.14 3.14 .002

X8: 1:)(10 1'-'0ky nang 0.25 0.067 0.19 3.74 .000

X9: Moi tmlmg song 0.19 11.048 0.20 3.90 .000

D4: Loai hinh doanh 1.88 0.735 0.10 2.56 .011
nghi~p

[8ao cao cac bien co y nghla thong ke « 0.5%)].

Trong nghien cuu nay,Nguy~n & ctg (2010) dii dung kie'm djnh
White (White 1980), de' kie'mdjnh phU011gsai doi. Co nhi'eu phuong
phap dung de kiern dinh hi~n nrcng phU011gsai thay doi (xem, vd,
Demaris 2004; Greene 2003). Thong thvong chung ta chi din dung do
th] (Hinh 13.4) de kiem rra, Di nhien, d~ dang h011 nhimg dQ chlnh
xac khong cao. Neu dung moi quan h~ giira y va z, (trong Hin11
13.4), cluing ta co thekifm rra CDC die'm ca bi~t (outlier).Nell gia tr]
l'uy~t doi Iz,l> 4 thl do III diem cac bi~t (dii' li~ud~cbi~tso v6i d(l'li~u

khac trong t~p duo li~uthu th~p (Demaris 2004).

...Ket qua cling cho thay mo hinh c6 dQphil hop dar yeu cau (Rl
~ 0.45). Ket qua (Bang) eho thay chi co narn yeu to chinh tac
d{lng vao rmrc de} hili long cua doanh nghi~p, trong d6 c6 bOn
thuQc tinh dja phuong va m{llbien d~c tnrng doanh nghiep.
Bon thu{lc tinh dja phuong d6 la (1) h6 tro chlnh quyen, (2) tru
diii dau ttr, (3) dao t\lO ky nang, (4) mo; trucng song. Bien d~c
tnmg doanh nghi~p Iii loai hinh doanh nghiep [Bao colo kct
qua MLR, loai hlnh doanh nghj~p hI bien dummy se giai
thj~u a chuang saul.
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...DOng co hoc t~p cua sinh vien phan anh rrurcdOdinh huong,
tGp trung va nb luc cua sinh vien trong qua trlnh hoc t~p
nhtmg noi dung cua rndn hoc, Thang do dong co hoc t~p cua
sinh vien (goi t~t Ii! dong CO hoc t~p) Slr dung trong nghien ciru
nay dua thea thang do cua Cole & ctg (2004), bao gom bon bien
quan sat Igi6'i thi~u Ihang do dQng co hoc t~p (bien phu thuQe
YI.

Vi du 2: Nguy~n & ctg (20]0) trong mQtnghien cuu ve ket qua hQC
t~p cua sinh vien khoi nganh kinh te, xem xet rae oQng cua nang hrc
gtang vien vao dong co hoc t~p cua sinh vien. Neu chung ta xern xet
cac thanh ph'lln ella nling luc giang vien: nang hrc giang day (bien
dQc I~pX,), to chuc man hoc (Xl)' va nrong tac lap hoc (XJ) vao
dQng CCI hoc t~p cua sinh vien (bien phu thui,lc Y). Sll' dung du' li~u
thu Ilr 129 sinh vien va dung hoi qui MLR:

...Kel qua eho chung ta thay, trong cac thuoc tinh tac dong vao
SI,l'hili long cua nhlt crau ill,thuoc tinh quan trong nhat Iii SI,J'h6
tro ella chinh quyen (fl.e 0.29). TiI~'pthea Iii hai thuoc tlnh ve
dao tao ky n~ng va moi truong song c6 tac dong hau nhu lit
nhu nhau (fl.- 0.19 va P9 = 0.20). Chlnh sach lIU dal dilu ill c6

roc dong kern nhat (fl.= 0.14) [So sanh lac dong cua cac ylu 10
vao SI,J' hai long cua doanh nghi~p. Chu y SPSS dUng bela Ibn

(8) chi Irong so hoi qui chua chuan hoa va beta nho (P) de
chi trcng so hoi qui dli chuan hoa. Vi muon so tac mire dQ lac
dong cua cac yeu 10 vOi nhau nen trong so chuan hoa dU'Qcsli
dungl.
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X 2: rs chlie mon hoc

TC"Mlle tHiu va noi dung mon h9Cnay dUQCgiang vien gim thi¢u ro
rilng

TC,.NQi dung man hoc nay duvc sApxep rat h~ thons

TG.Toi n3m r6 duq<:rnuc dich vii yeu diu rua man h9Cnay

TC.,CV lam ro nsay tir dau nhUng ky vong ev mong dqi tir SV khi hQc

X, :N3ng 1\I'e gillng d~y

GD,.GV co kill'n th(tc sau ve mOil hoc nlly

GDt.CV giang gilli cac van de trong mon hQCnily (at d~ hieu

GD...CVmon h9Cnay chua'nbi bili giang rat kY luang

Thnng do n~ns I\te shins vi~n

...Thang do nllng I\,e giang vicn bao gom ba thanh phan chinh,
duqc do h.rOngbfing 12 bien quan sat. Thanh phan thu nhat Iii
giling day, duoc do lu-angb~ng ba bien quan sat, phan anh kien
thuc cua giang vien ve mon hQC,kha nang truyen dat va dau tu
cua giang vien cho mon hoc. Thanh phan thir hai Iii to chuc
man hoc, do luong boi bon bien quan sat, phan anh rnuc tieu,
nc)idung vii ky v<;mgcua mon hoc. Thanh phan thtr ba, tuong
lac lop hoc, do IU'<'mgthong qua nam bien <luansat, phan anh
mt": do kich thtch '.rong tac giu-agiilng vien voi sinh vien va
giCtA sinh vien vci nhau.Thang do nay dira vao thang do ella
Abrantes & cig (2007) Igiai thi~lI thang do bien doc I~p
X"X" va X,J.

HT,.Toi dhnh rilt nhillu thoi gian cho mon hoc nay

HT•.Dau tv vao mon h9Cnily lil t1U ticn so mot ella toi

HTkToi h9Chet minh klu h9Cmon hoc nay

HT•.Nhin chung, dong co h9C~pcua toi doi va; mon h9Cnay rat coo

Thang do dQng co hoc t~p (Y)
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MSr-302.603 15.272 .000

~19.815

SigFMS

BangANOVA

Bitn Ihien 5S df

Regression SS...907.810 P""3

Residual SSe-2476.8S6 n-p·I-I25
Total

SSy-3384.666 128

Bitn pIt\! IhIl9C:Dong COhoc I~p
4.45139.251.268'I .518

Sai I~chchua'n SEI(~",Model R

13ang 16m t~t1110hlnh

Cac tae gia dii Slr dung Cronbach alpha va EFA de'danh gia
thang do (xem Chuong 10 va 11) va dung tong cac bien do hrong de'
phan tich hoi qui tiep theo. Vi du, de tinh Y, nhorn tac gia lay long
cua de bien tU, HTI den HT., vv. Ket qua phan tich hoi qui MLR b~ng
SPSS vci phuong phap ENTER (dong thai), vl da gia thuyet 111nang
1~I'cgiang vien, to chuc rnfm hoc va tU'O'ngrae lap hoc eo tac dong
cung chiell vao dong co hoc t~p ella sinh vien:

XJ : Tlf()11S lac lap hOC

TI,.GV m6n hoc nay kich thich 5V IMO lu~n trong lap

TI,.Toi thuong xuyen tnllo luijn voi GV khi hocm6n hQCnay

TIj.GV mon hoc nay luon I~Oco hQi cho 5V d~1diu hoi trong lop

TI •.GV m6n hoc n~y luon khu)'cn khich 5V dira ra cac y tuUng. quan
diem m6i

1110nhoc nay
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Ket qua MLR cho thay, mQt la, h~ so xac dinh Rl = 0.268 (~) va
R~, = 0.251. Chung ta th.ly R;", nho hon R'vi bien x, khong giai

thfch them cho Y. Kiem dinh F (Bang ANOVA) cho thay muc y nghia
p (trong SPSS ky hieu Sig) = 0.000. Nhir vay rno hinh hoi qui phu
hop, Hay n6i cac khac, cac bien dOc I~p gi1ii thich duoc khoang 25%
phuong sai ella bien phu thuoc.

Xem xet bang trong so hoi qui, chung ta thay bien X, va Xl c6
tac dOng cung chi'eu vile Y VI rrong 50 hoi qui B cua hai bien nay co y
nghia thong ke (ca hili deu co p = 0.001). Nell so sanh tac dOng cua
hai bien nay len Y chung ta thay flx, = 0.322 va flx, = 0.302. Nhir v{iy,

X2 tac dOng vao Y manh hon X, (my khong nhieLl).

Dic'm chu y 6 day Iii .X",. Chung ta thay X, tac dong am vao Y,
IUy khong c6 y nghla thong ke (P.I, = -0.003; P = 0.973). Tuy nhien.

neu nhln vao cac h~ so tuong qUM, chung ta thay he so luang quan
Pearson r e 0.324. Nhir v~y, X, va Y co quan he rung chieu voi nhau.
Nhin vao he so nrong quan tLmg phan (rrong m~u) pcor(x,.y) va
nrong quan ban phan 5eer(x"Y) chung ta thay hai he so nrong qUM
nay (qui Iron ba so Ie gan b3.ng nhau) am. Dieu nay co nghia Iii hai
bien con I~i ( X l' va X J ) dii giai thich phan X, giai thfch cho Y. Nhln
I\(i kie'm djnh da cong tuyen, chung ta nhan thay VIF = 1.667 « 2). Vi
v~y. mOl each tong quat. dat yeu cau. Tuy nhien, can chu y Iii nhimg
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Bang trQng 51) h(li qui

Tuongqu3n Dol cQng tuyen

8 SE /J SiS Cor I'eor see- T VIF

7.17'1 1.982 362 .000

X, ·.()O.I 129 -.003 -.03 .973 .32~ -.003 ·.003 .600 1.667

Xl .338 .099 .322 3.42 .001 438 .292 .261 .661 1.513

x.. .278 .062 .302 3.·11 .001 A2l> 292 .261 .748 1.337



Neu dung phuong phap tht't b~c trong MLR chung ta tien hanh
nhir sau:

Analyze ~ Regression ~ Linear: dua biel1 phu thfl(jC vno {}
Dependen t vn dun ou: bien tl(JcI~p vaa iJ Independentts) ~
Method: plllrcmg pJuipmiJc Illrien Iii ENTER, net! chon phuong
pfulp khac, ud, STEPWTSE ~ nhiin c1lU(J1 velD STEPWISE ~
Statistics ~ rtllail chl19t vila Coltinearitsj diagnosis (de'tinh
VIF) ~ nlllln c/1II(J1 vao Part and partial correlations (neil
IIIllilll tlnh cfuing) ~ Continue ~ OK: cJlIJtlg fa nJuJnk€1qua
hoi qui b~llg phuong phap ENTER.

4. Phan tich MlR vai SPSS

SPSSgiup chung ta d~ dang trong phan rich MLR voi SPSS chung ta
thuchi~nnhu SClU:

chufin cho VIr: 111chuan kinh nghi~m, Chung ta luon luon xem xet h~
so tuong quan cua chung cung voi h~ so hoi qui de co ket lu~n dLmg
din ve ket qua, Lay vi du, trong tnrong hop nay, chung ta khong the
ket lu~n Iii nllng Ivc giang day ella gitmg vien khong c6 tac dQng vao
dong co hoc t~p cua sinh vien duoc, rna nang Ivc giang day dii dugc
the' hi~n trong to chirc rnon hoc va h.rang tac lop hoc.

Neu xem xet them tU'Ongquan (trong m~u) giua cac bien x" ,'1'2'

va X}' chung ta thay nhtr sau: cor(x ..x,) : 0.566; cor(x"x}) ~ 0.481;

va cor(x1,x,) = 0.391. Nhu v~y, chung ta thay nrong quan giua X"

X" va Xl kha cao va dieu nay d~n den hien nrong da c9ng tuyen da
neu tren.
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Allalyze -+ Regression -+ Linear: dIm hii'll phI! tlwQc vao {j

Dependent vii dIm clie hie;l dpe l!lp vila (j lndependentis) ~
Plots ... ~ dira ·ZRESTD (plran dtr clruml hon z,) vao tr!Jc Y

va ZPR£D (gid Irj .vi) vao trUC X ~ nhiin cllIIpt VIIO Ii
Histogram va Normal probabi/itrj plot 11'0118m!~C
Standardized residual plots (fle'kie;n trn phan phOiCUll sal s6)
-+ lie/) lI,Ic 1I1I,.rIrerl. .. -+ OK.

De'danh gili cac giadjnh MLR b~g so do, sau khi dua bien phu
IhuQCva doc I~pvao, chung ta tien hanh nhu sau:

Analyze ~ Regression ~ Linear: dun bien phu IhllQc vao v

Dependen t vii dim dpe l(ip lilli lIiun (bii'h cflllng fa dtinh gid iii

quan trong Ilhat) VllO(j ludependentts) ~ Next: dlra bie" dpe
i(iT' tlllr Ira; vilo (j Independentts) ~ tiep Ille nhir Iren ... ~

OK.

Chuong 13. Mo hinh hoi qui dlm va bvi



Phuong phap OLS cung diroc dung de uoc hrong cac trong so hoi
qui P. rrong MLR va dung he so xac dinh Rl de danh gia mire do

phu hop ella rna hinh. Tuy nhien, vOi MLR, R' khong phai Iii binh
phuong he sO nrong quan giita Y va X nira vi bay giOi chung ta co p
bien X. H~ so ctfell chinh R~ thuong duoc dung de thay cho R2 de

kie'rn Ira nhimg rna hinh co nhi'ell bien phu thuoc nhung thuc sv
chung khong giup nhieu cho vi~e giai thieh bien thien ella Y.

Chuong 13 nay gioi thi~u hai rna hinh hoi qui thong dung, do lit
hoi qui don SLR va hoi qui b(ii MLR. SLR dimg de kiem dinh lac
dc)ng cua rnc)t bien dQc I~p dinh IUQng X vao rnQt bien phu thuQc
djnh hrcng Y va MLR dung kiern dinh lac d(ing ella nhieu bien doc
I~p dinh hrong van rni;>tbien phu thuoc dinh hrong.

SLR duoc bie'u d i~n 6 dang: }: = [(X,) +E, = Po+P,X; +Ei, lrong
do y, la gia trj ella Y tai quan sat thir i, i = 1, 2, ..., n (n la kich thuoc

miiu), X, la gin trj cua X tai quan sat tlnr i, E,13phan du tai quan sal

lhtl' i, Pclld h&ng so hoi qui, va flc III trong so hoi qui, Dung OLS de
lI'DC 11I'O'ng Pu va PI tll' du' li~lI rn511, chung ta co gia IIi uoc

ILrc;mgp,)va PIva duong hoi qui uoc hrong co dang: y, = Po + PIX,.
E)@' danh gia rrurc do phu hop cua me hlnh, nguoi ta dung h~ so

xilc dinh lit, I-I~so nay phan anh phan bien thien ella Y duoc glili
thich boi bien doe I~p X va n6 Iii birth phuong he so tuong quan
Pearson X va Y. Mo hinh hoi qui don SLR thuong it sir dung trong
nghien ciru vi trong thuc ti~n, co rilt nhieu bren doc I~p co the giai
thich cho bien thien ella rnQt bien phu thuoc,

MLR Iii rna hinh rna rQng cua SLR cho p bien dQc I~p,
X" )(2'''''X,: y, = Po + P,X" +p,X" + ...+ P.X" + ...+ fJpXpl + c,

TOM TAT CHUaNG 13

Phu'(Yngphap nghien c{,u khoa hoc trong kinh doanh



Mf.R Iii mot trong nhu'ng mc hinh thong kc diroc SL!'dung pho
bien trong ki~m djnh Iy thuyet khoa hoc, Khi str dung MLR, chung ta
can chu Y :;~rphu hO'Pva kiern tra cac gia dinh cua no, Mot la chung
ta can xcm dicu ki~1lvc bien: c6 mot bien phu thuoc va phai la dinh
luong va nhlell bien doc I~p c(J the' la dinh luqng hay dinh tinh. Hai
la, khi dii qllyct dinh su {h,mgMLR, chung ta phai kicm tra cac gia
dinh cua no de xem kct qua co tin ~y diroc khong: dung VJF de
kic'm tra hi~1l tuong dol cong tuyen; dung so do bieu di~n moi quan
h~giu'a .i', va z de kic'm tra moi quail h~ tuyen tinh giffa bien phu

thllOc }~ va cac bien d{>cI~p XI cUllg nhu luen tu'qng phuong sai
thay doi; kich tluroc m5u de' phiin tich MLR thuimg dua vao kinh
nghi~m,

Trong phan rich hoi qui MT.R,dlLlIlg ta co nhicu each tlurc xcm
xet lac dOllg cua cac bic'ndoc l~p V;'10 bien phu rhuoc: dung phu(Tllg
phap kh51lg djnh de' kie'm dinh cac gia thuyet va dung phuung phap
timg buoc de kh::im phil mtii quail h~ C1i3 de bien, Ngoili ra, chung ta
cI ilng phuong phap IhLI' b~c.Trong bien lu~n ke! qua, trong so hoi
qui chua chufin hoa dung dC'so sanh cac m~u vo; nhau va 1Tong so
hoi qui chui.i'n dung de' so sanh rnuc dO tac t1Qng cua cac bien phu
lhu(le vao bien doc I~p, Cuoi cung, chuang nay gi6i thi~u each philn
tieh h'Oiqui voi SPSS,

Chlt(JJ1!l 13, M6 huth hoi qui don_:v_:a_:D.::_Ol:..._· ---==533



8. Nhll nghien CIiu A, trong mot nghien c{l'll cua minh tai Vi~t Nam, xily
dung mo hinh nghien roll bao gom cac khai niem sau day:

1. Tinh lac quan cua nhan vien (IcY hl~u III XI)

2. Tinh kien d [nh ella nhan vien (ky hl~u III X 2)

3, Tinh hap d~n cua cong vi~c (Xl)

7. Cho biet khi nao dung phuong phap ENTER, STEPWISE va
Hierarchical trong phfin tich MLR? Cho vi du minh hoa?

6. Cho biet ban eha't cua phan tich h'Oiqui dang kharn pha va dang khAng
djnh? Loy vi du minh hoa?

5. Cho bi~l ban eha'! cua he so xac djnh R2 trong mo hinh SLR va MLR?
R2 vil R~"i khac nhau nlur the' n110rrong MLR?

4. Cho biet di'eu ki~" de St. dung mo hlnh MLR de kiem dinh gia thuyet
nghien cuu?

3. Cho biet dreu ki~" de' sir dung m6 hlnh hoi SLR de kiem dinh gi:i
lhuyet "ghien cuu?

2, Cho bie't S"," siung nhau va khac nhau gifra wong quan Pearson, Wong
qua" timg phan PCor, nrong qua" ban phan SCor va trong so hoi qui
trong mo hinh SLR va MLR?

I. Cho biet SV' khac nhau va giong nhau giiia rno hinh hoi qui don va hoi
qui boi? Cho vi du minh hoa?

CAU H61 ON T~PvA THAo LU~NCHUaNG 13
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10. Xay dimg mo hlnh nghien ctru Slr dung h'Oiqui boi de kiem djnh?

9. Xay dung mo hlnh nghien CLfU Slr dung h'Oiqui don de kiem djnh?

4. Ket qua dIng viet cua nhan vlen (ky hieu til Y)

Tlnh lac quan cua nhfin vien (X,) duoc do hrong bfu,g 4 bien quan
sat, Tinh kien djnh cua nhfin vien (X,) duoc do luong' bfu,g 5 bien quan
sat, Tlnh hap dlin cua cong viee ( X) dvoc do b~ng 3 bien quan sat, va
I lieu qua cong viec cua nhan vien (Y) duoc do ttrimg b~ng 6 bien quan sat.
Sau khi danh gia cac thang do Iren b~ng Cronbach alpha, va EFA, nha
nghien ruu A 10(limot bien quan sat trong thang do X, va loai hai bien
quan sat trong thang do Y.

Nha nghien cuu i\ muon xem xet tacdong cua X" X, va XJ vao Y.
Hay cho biet nha nghien ruu A phai:

a. S& dung phuong phap xu Iy nao de xac dinh diroc tac di)ng cua
X" X, va x, vao Y?

b, Dung nhiing phuong phap nao de rinh gia tri cua cac bien X"
X, va X, va Y de dung eho philn rich ban de ngh] (1Cau a?

c. Do luong cac bien X,, X" Xl va Y b~ng baa nhieu bien quan sa!
rrong philn tlch ban de nghj 6 CaLIb?

d. Dung he so gl de c6 the so sanh rrurc d<;'>tac dong cua X" X, va
XJ vao Y?

Chuong 13.M6 hlnh h(iiqui don va b(ii



Pallant J (2001), SPSS Survival Mmlllal: A Step Ily Step Guide to Data Al1nlysis
Using SPSS for Windows (Versioll 10), Chicago Il: Allen & Unwin: Tai li~u
nay hU'6ng d~n each dung SPSS de XlY 1]1hoi qui va colephuong phap phan
tich da bien khac, OIn thiet cho cac ban chua quen voi SPSS.

Greene WI I (2003), Econometric Analysis, 5lhed, Upper Saddle River NJ:
Prentice-Hall: Tai licu nay viet rat day du ve hoi qui cho cac nhit kinh teo
Viet cho b~e nang cao vl v~y doi h6i nguoi dQC co so kien thirc ve rna tr~n,

Demaris A (2004), Regression with Social Data, Hoboken NJ: Wiley: Tai licu
nay giai thieu cac dang ma hinh hoi qui duUi dang tIng dung, rat d~ doc
va d~ hieu. Tili licu din thiet cho cac nhi! nghien CUu ling dung hoi qui
trong nganh khoa hOCxii h{>i.

TAl LI~U DOC THEM CHUaNG 13
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S. Phan tich hoi qui vai SPSS

4. Hi~u t'rrlg h6luollg giira CIJcbien

3. MlJ hlnl: ANCOVA h'Oiqui bgi MLR vai bien dpc lqp djllh tinh

2. Mil hinh ANOVA vii hOiqui dun SRL vcli bierl dgc iqp dinh tinh

1. l3iiil1l1jllh tinh

ChU'OT1gnay gi6i thi~u cac nQi dung:

Mo hinh hoi qui voi bi~n dQc l~pdinh tinh:
ANOVA, ANCOVA va hoi qui

Chuang 14
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Hla. DVng co hoc t~p tac dong duong vao ket qua hoc tap cua
sinh vien.

Cia lhuyct tTiI10; cho cac cau hoi nghien ciru Iren day co the
phat bieu 6 dang sau:

Chu y lhem la. trong nghien cuu, Cau hoi QJ. va Q2 c6 the d~t 6
dang Q3, nell chung ta muon xem xct vai tro dieu tiet cua bien djnh
tinh (di nhien, dieu nay phu thuoc va Iy thuyct viI m\IC tieu nghien
cuu), Vi du trong Cau Q'I, gioi tinh co lam thay doi tac dong cua
dong co hoc t~p vao kct qua hoc t~p cua sinh vien khong. Hay noi
each khac, giai tinh Iii bien dfllLltiet (moderating variable). Vi v~y, no
thlrang duoc neu 6 dang: Cioi tinh co lam thay doi tac dong ella
dong co hoc t~p vao kct qua hQCt~p cua sinh vien khong?

Q1. D(>ng co hoc t~p va giai tinh co tac dong vao ket qua hoc
t~p cua sinh vicn khong?

Q2. Tac dong tinh hap diin cia cong vi~e va IO,!ihinh doanh
nghi~p co tac dong vao XLI huong nghi vi~e cua nhan vien
khong?
Q3. Tac d(>ng ella sv hai long thuong hi~u vao long trung thanh
thuong hi~lI c6 thay dClithco gioi tinh cua khacn hang khong?

1. Vlln de nghilln C!l'U

Khi Slr dung rno hlnh hoi qui de' kicrn dinh cac gia thuyet nghien
cuu, chung ta thu<mg g~p cac bicn doc I~p dang djnh tinh nhir gioi
tinh, IO,!ihlnh doanh nghi~p, vung lanh tho, VV. C~Ithe, cac dIu hoi
nghien cou 6 d\lng sau:

IJlwol1gphap nghi€mcuu khoa hoc trong kinh doanh538



2. Bien djnh tinh

Nhu (iii giai thieu, khi kie'm dinh Iy thuyet khoa hoc sir dung rno
hinh hoi qui dan SLR va boi MLR, chung ta g~p rat nhieu truong
hop bien doc I~p 111bien dinh tfnh (thang do cap dinh danh va thu
tv). De phfin tich cac bien dinh tinh nay cluing ta can phai chuyen
chtlng sang bien djnh luong. Vi v~y cac bien nay thuong diroc got III
bjen gia (gia djnh hrong) hay bien dummy.

Co nhleu each Ihuc de' chuyen bien dinh tinh thanh dinh hrong,
hai each thuong Sll dung Iii dung each rna dummy (dummy coding)
va ma doi ll'l1g (effect coding). Cia Slr chung ta co bien dinh tinh Iii

De kiem djnh rae gia thllyet tren, cluing ta dung rno hinh hoi
qui c6 bien doc I~pdinh tinh,

H3. Cioi tinh lam Ihay dol rae dong cua su hai long thuong hi~u
vao long trung lhanh thuong hiett cua khach hang (giai tinh la
bien d ieu tiet),

Hlb. Cioi tinh cua sinh vien tac dong vim (lam thay doi) ket qua
hoc t~p eua ho (gioi tlnh la bien doc I~p).

HIe. Ci6i tinh cua sinh vien lam thay doi tac dong cua dong co
hoc t~p vao ket qua hoc t~p cua ho (giOi tinh la bien dieu tiet).

H2a. Tinh hap d~n cua cong vi~ tac dong nghich chi'ell vao xu
huang nghi vi~c cia nhfin vien.

H2b. Xu huang nghi vi~c cua nhan vien thay doi theo loai hlnh
doanh nghi~p (loai hinh doanh nghi~p IIIbien doc I~p).

H2c. Loai hinh doanh nghi~p Jam thay doi tac dong cia tinh
hap d5n cia cong vi~c vao xu huong nghi vi~c cia nhan vien
(Ioci hlnh doanh nghi~p Iii bie'n dieu tiet).
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Cu the, vi du ma dummy, cluing ta thuc hien nhir sau: voi ba
nganh hoc (tai chinh, quan tr] va marketing): chung ta dung bien
dummy D, chi sinh vien hoc nganh tai chanh, D1 cho sinh vien hoc
nganh quan tr] va D, cho sinh vien hoc nganh marketing. VI v~y,
neu sinh vien nganh tai chanh, so do cua ho 1a 1 6 bien D, va b3ng 0
a bien D, va D" Tuong tv' nhir v~y, sinh vien nganh quan tri lay gia

Ma dummy Mii dili (tog

Thu nh~p Ojl1n tlnh D, D, E, £,

TM c/,d,,', 1 1 0 'I 0

Quail tr] 2 0 1 0 t

Marketing 3 0 0 -1 -,

Bang 14.2. Vi du rna dummy va dol frng: ba nhorn

Trong truong hop cluing ta co bien dinh tinh voi ba gia tri (so
do), vd, nganh hoc cua sinh vien, gia Str co ba nganh: tai chanh, quoin
tr], va marketing, chung ttl can dung hai bien de' bieu thi cho bien
djnh tinh (Bang 14.2).

-Io2Nam

1

Ooi UrlgDummyOjnh tlnhGiOi IInh

Bang 14.1. Vi du ma dummy va doi img: hai nhom

gi6i tlnh, chong ta c6 the ma dummy va doi lmg (Bang 14.1): rna
dummy dung so 1 va 0 va rna doi img dung 1 va -1 de' chi gic\.tr] cua
bien djnh tinh din chuyen sang bien dinh luong.

PhU'(mg philp ngh;en cUu khoa hoc Irong kinh doanh540



Tuy nhien, neu rna nhir v~y (dung ba bien dummy) chung ta se
thira bien OJ vi chi can hai bien 0, va D, la du de' phfin biel ba

ngimh hoc ella sinh vien: sinh vien nganh marketing se c6 so do rren
0, va D2 Iii a (phfin biet vai sinh vien hai nganh con lai). Luc nay
marketing la nh6m tham chieu (reference category) VI day III nh6m
dung de so sanh voi hai nh6m con lai. Tirong tl! nhir Yay doi voi rna
dOi t'mg. Bie'n OJ va El Iii bien thua nen chung ta 10'.\icac bien nay
khi chuyen bien djnh tinh sang bien gia dinh hrong.

MQt each long quat, neu bien dinh tinh co g nhorn, so bien
dummy ho~c dOi lmg can thiet de dai di~n cho bien dinh tinh nay la
g-1. Diem khac trong rna doi lmg so voi ma dummy III chung ta
dung -1 rhay cho 0 rrong nhorn tham ehieu. Nhu' v~y bien tham chieu
khi rna dummy e6 gia trj 1110 va nh6m tharn Cl11eUco gia tr] la -, eho
tat cit g-1 nh6m.

Bang 14.3. Mil vai bie'n thua

Bi"n djnh linh: Ma bie'n dummy Mil bidn d~i(mS

"'sinh hec D, Dl DJ(bu;1ltlllm) E, El EJ (bitit thl""

Titi chanh 0 0 I 0 0

Quar. trj 0 1 0 0 0
Marketing 0 0 -1 -1 -I

trj 16 bien D1 va 0 a bien D, va OJ; sinh vien nganh marketing lay

gia tr] 16 OJ va a 6 D, va DJ (Bang 14.3),
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y, = Po +p,D" + P,D2'

Sau khi uoe Ilrl}ng cac rrong sO hoi qui, chung ta c6:

£(Y,) = /3" + /3,D" + /3,D"

M6 hlnh SLR bay gic] bien thanh mo hlnh MLR v6i hai bien doc
I~p D, va 0" trong d6 0, va D2 lay hai gia tri 0 va 1. ChLI Y them 111
khi D, - 1thi D2 .. 0 va ngLfC/cI'llikhi D2 = 1thi 0, = O.Ul'y ky v<;mg
(trung blnh dieu ki~n V,) cua hai ve phuong trinh tren, chung ta co:

Y, = !(X/) 1-&; - Y, = !(DIj)+&;

= {J" + p,OI/ + /3,D2I + s,

Nhu v~y, ANOVA mot chfeu Iii tnrong hop d~e bi~t ella hoi qui
SLR voi bien doc I~p III djnh tinh. Bay gia, chung ta rna bien djnh
tinh (giA suoc6 3 nh6m) dang dummy, chung ta c6 hai bien dummy
D, va D2• Mo hinh SLR bay gic] co dang:

3. SLR va ANOVA

3.1. SLR va ANOVA mOl chieu

Tr6 lai mo hlnh hoi qui dan SLR, giCrithi~u trong Cheong 13, va rnf
hinh ANOVA mot chi'eu, gi6i thi~u 6Chuang 12,nlur sau:

SLR: X (djnh hrong) -7 Y (dinh hrong)

ANOVA: X (dinh tinh) -7 Y (dinh luong)

Phuong pMp nghien oru khoa hoc trong ki nh doanh542



3.2. Vi du so sanh SLR va ANDV A mot chieu

Tro I(li vi du trong Bang 14.4 (day Iii Vi du 3.2.2, Bang 12.11<1,trinh
bay trong Chuong (2), nhung bay gic] chung ta rna bien x (xu' 1)1 111ba
dang POp" PO~ va POP,) thanh hai bien dummy D, va 0,. Nha
I<)i,nell dung ANOVA, chung ta c6 ket qua trinh bay trong Bang 14.5
va 14.6(chung chinh Iii Bang 12.13 va 12.17 trong Chirong 12).

Bay gio, chung ta slr dvng phan rich MLR tren SPSS voi hai bien
doc I~p, 0, va VI' va bien phu thuoc Iii doanh thu 1'; chung ta co ket
qua 0 dang MLR (Bang 14.7,14.8 va 14.9): uoc luong cac tn;mg SOhoi
qui va h~ so phLI hop cua rna hinh (h~ 55 xac dinh R'va R:.J. ).

Bang 14.7 cho chung ta h~ so xac djnh Rl va h~ so xac dinh dieu
chlnh R~~dung de xac djnh rmrc do phu hop cua rna hinh. Bang 14.8

tom liit kct qua ANOVA do SPSS xtr IY.Chu y chung ta thay bang
ANOVA trong phan tich hoi qUI cling chinh la bang ANOVA trong

Khl 0, .. 01 a 0: chung ta co Y, = jJo va trong tntOng hop nay,

jJ.chinh 111trung blnh cua nhorn tham chieu D} (co gia tri 0 cho ea
0, va 01), Khi 0, = ] thi 01 = 0: luc nay chUng ta co Y, = A, + jJ, va

day chinh la trung blnh cua nh6m 0, va tnmg binh nay khac vai

trung blnh nhorn O} mot hrong 111jJ,. Cuoi rung, khi 0, =1 thl 0, =
0: luc nay chung ta co ~ = fJ. + jJl va day chinh Iii trung binh eua

nhorn 0, va trung blnh nay khac voi trung binh nhorn D) mot luong

la jJl'
NhU' v~y, nhom OJ Iii nhom tham chil~'uvi trung binh cua no

dung de'so sanh voi trung blnh cac nh6m con lai va cac trung blnh
nay I~ch voi trung binh nhorn tham chieu mot IUQ11gchinh b3ng
trong 55 hoi qui jJ cua chung.
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Bang 14.4.Orr li~u phfin tich ANOVA va M1.R
Doanhthu de eli. hang (me" dong)

Y. (doanh Ihu) X (xit Iy) Do Dl

122.5 I I 0

120.0 1 1 0

120.0 1 0

121.5 1 0

121.2 I 0

121.0 1 0

120.4 1 1 0

124.9 2 0 1

123.0 2 0 1

122.1 2 0 1

123.0 2 0 1

123.6 2 0 1

122.1 2 0 1

123.5 2 0 1

'122.7 :I 0 0

'122.3 3 0 0

'123.2 3 0 0

123.4 3 0 0

123.9 3 0 0
123.6 3 0 0

Bang 14.5. Bang ANOVA thir nghiem ng~u nhien hoan toan

Lo~ibi"n BiC'n df
Trung blnh bien F

Ihien Ihien thien
p

Giiia nh6m 22.710 2 11.355 15.745 .000

Trong nh6m 12.260 17 .721

Tong 34.970 19

phon tlch ANOV A (Btimg14.2) vi tlurc chat, chung lit mot. Bang 14.9
la cac trong so hoi qui do OLSuoc hrong.
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Bang 14_10.Thong ke mo tii trong phfin tich ANOVA

Kich thvoc mSu n Trung blnh M Do l~ch chua'n SO

POp, 7 120,943 ,90')6

POP 7 123:17J ,96901

POP 6 123,t83 .5913J

Tllng 20 122.395 1.3567

B SE Beta t Sig

HAng so 123.183 ,347 355.313 .000

01 ·2.240 .472 -.808 -'1.742 .000

02 '-,012 .472 .()04 -,025 .980

Bang 14.9, Trong 56 hoi qui do OLS ll'Ue hrong

11.355

.721
2

17

1934.970Tong

.00015.745HOI qui 22.710

Phil" dv 12.260

SigfMSdtS5

Bang 14.8. A OVA trong MLR

.84921.608.649.806

5ER'R

Khac hiel c.... Sa; I('ch p Khoang lin C4Y
trung binh (i-]) chum a mire 95%

POp, POp, -2.2286 .454 .000 (-3.4337,-1.0234)

POp, POp, -2.2405 .472 .001 (-3.4949,-().986·1)

POp, POp, -.0119 .472 1.000 (-1.2663,1.2425)

Bang 14.7. T6m t~tmo hlnh

Bang 14.6. Kiem dinh h~u ANOVA: Bonferroni

Chuong 14. Mo hinh hoi qui v6i bien doc l~p dinh tinn



3.3. SLR va ANOV A hai chieu

Tuong 1~1'nhir Lrong ANOVA mot chieu, d6i v6:iANOVA hai chiCu,
chung ta sc chuyen hal bien dinh tinh (yeu to') trong rno hinh
ANOVA hal hay nhieu ehieu thanh cac bien dummy (hay dol ung).
Vi du, chung ta co hai bien djnh tinh Iii nganh hoc (co nam nhom
nganh, du lich, kinh te, marketing, quan tri, va tai chanh) va bac hoc
(co hai b~c, tao hoc va dai hoc). Bang 14.11 rna dummy cho hai bien
djnh tinh nell Iren.

So sanh cac gin tr] lhong ke rno ta trong phan tich ANOV A
(Bang 14.6; Bang 12.11b trong Chuong 12), chUng ta M~n thay h3ng
so B. chlnh Iii trung birth cua Nhom POp, (123.183). Trung binh cua

Nhom POp, (D,) chinh la gia tri Bo nay eong v6i trong 56 B, cua
bien D, la 20.943 [123.183 + (-2.240») va trung binh ella Nhom POp,
(D,) ehinh la gin trj 80 eong vai trong so B, cua bien D1 Iii 123.171
(123.183 + (-0.012)J.

Kiem tra lai gin tr] p chung ta thay trong so hoi qui B, (ciiaD,)
khong co oj nghia thong ke. Dieu nay eo nghia la khong co s~rkhac
bi~t gifra trung blnh doanh thu do POp, va POp,. Ket qua nay cung

tuong t~rnhu trong kiem djnh h~u ANOVA trong phan tich ANOV A
(Bang 14.6).

De ket IlI~n, chltng ta lhay phan tich ANOV A va MLR cho cung
ket qua. Hay noi each khac, phdn tich ANOV A la mrong hop d~c
bi~t ella phon rich h'Oiqui voi bien di,k lap la bien djnh tinh. Chl111gta
c6 the' dung each phan tlch nao cung duoc khi chung ta can kie'm
dinh SI,l' khac bj~t gill'a cac trung binh dam d6ng.
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4. MlR vii ANCOV A

4.1. M6 hlnh ANCOVA

Teo l\li mo hlnh ANOV A, nell bay gi6i chung ta c6 mot bien dQc l~p
djnh luong (covariate), mo hinh nay diroc goi ia mo hlnh ANCOVA
(ANalysis of COVAriance; Hlnh 14.1), Nell chuyen mo hlnh nay sang
mo hlnh hoi qui, chung ta se co rna hinh hoi qui boi MLR voi hai bien
phI,! thuQc, mot bien djnh hr<:mgva mot bien dinh tinh. Tuong tv nhir
MLR cho ANOVA, chung ta se chuyen bien dinh tinh thanh mot (nell
bien dinh tinh e6 hai nh6m) hay n1ueu (neu bien dinh tinh co tit ba
nh6m IrQ len) thanh cac bien dummy ho~c bien di.)j lITIgdephan rich.

Nhu' v~y, cling ruong 1~1'nhir mo hlnh ANOV A mot chieu, mo
hlnh ANOVA hai chi'eu cling tuong duong voi mo hinh hoi qui bOi
MLR va ch{mg to c6 the dung mo hlnh MLR de' phan tich (dung OLS
de' uoc luong CDCrrong so hoi qui fJ va y).

•

Mo hlnh MLR cho truong hop co hai bien dinh tlnh vci ma
dummy neu tren nhu sau:

Nganh Djnh 0 K M Q B~e Djnh CH
hoc tinh tinh

Dulieh D 0 0 0 Cnohpc CH 1
Killh It" K 0 1 0 0 err nhtin CN 0
MarkcIlIIg M 0 0 0
Quail I"; Q 0 0 0
Ttli ellalll, T 0 0 0 0

Bang 14.11.Mii dummy cho nganh hoc va b~c hoc
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Day gio chung ta ehuyen bien trinh do hoc van thanh bien djnh
IUQI1g: dummy va doi lmg: chung ta se co hai bien djnh IU'QI1g, ky
hi~u Iii DI va D1 khi ma dummy va E, va £, khi rna doi lmg (Bang

14.12).

1. Bien phu thl1QcY: Xu hU'&ng lieu dung hang nQi

2. Bien doc I~p djnh ILI'Q'ngX: Tinh vi chung
3. Bien doc I~p djnh tinh 0: Trinh di;>hoc van (duoi dai hoc,

dil i hoc va tren dai hoc)

Lay vi d1,1,Nguyen & ctg (2008) nghien ciru ve vai tro cua Hnh
vi chung va rrinh do hoc van doi voi xu huong tieu dung hilllg noi
cua ngu'oi Vi~t va xay dung mo hinh nhir sau:

X2

Djnh tinh

XI
Dinh luong

Y
Dinhluong

Hinh 14.1. Mil hinh ANCOVA

Va, cong vi~c phan rich tren MLR ciing nrong h,r nhir truong hop
MLR cho ANOVA.
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£(1';) = fJ.~~.fJ,fJXI + r~

Me hinh cho nhom B (dai hoc): D, = 0, D1 = 1:

Mo hinh cho nhom A (du'6i di1i hoc): D, = 1, D2 = 0:

£(Y,) = /3.{) + fJ," X, + r,o

Me hlnh tong quat:

ta co:
Phan tlch chi tiet cac mo hlnh MLR !Ten (Hlnh 14.2), chung

Luc nay, me hinh MLR co dang sau:

Bang 14.12. Ma dummy va doi irng: trinh d{l hoc va'n

M5 dummy Ma dll; ....ng

Thu nn~p Dinn tlnh D, /)2 s, E2
Ollai d(1fIIpe A 0 1 0
Dei Ilpc B 0 1 0 1

Trsnd~ihpc C 0 0 -1 ·1
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Tong quat: E(r;):; p: +p,EX; + r,EE,;+ris;
Nh6m A: E(~) = fl: +fl,~X, + r,£
Nh6m B: £(Y;) = fl: + fl,EX; + r;
Nh6m C: £(1';) = fl:· + fl,£Xi - r,£ - r;
Nh6m tham chieu: E(Y,):; t(A + 8 +C) = flo+ fl,£XI

Tuong tv nhu v~y cho trU'<mghop rna doi lmg:

i n': Po

{£(Y,) =P: +p~x, + r:'
E(Y,) =P: + p,E x, + r{
£(Y,) =P: + p,Dx,+ r~
£(Y,) = pi +p,'x, + r;
E(Y,) = P. + P,<x,

Hinh 14.2. DU'<mgh()i qui v(ri ma dummy va doi l.ing

Mo hlnh cho nh6m C (tren dai hoc): D, =0, Dz = 1va day Iii
nh6m tham chieu:
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£(Y,) =P. +p,X, + rD,
= 17.248+ 0.497XI - 2.386DI

Ket qua SPSS cho nhu' sau cho thily rno hinh phu hop
(R,~",=0,319i Bang 14,13; Sig F =0.000, Bang 14.14). Ket qua CLingcho

tha'y trong so hoi qui p, va r dell c6 y nghia thong ke (Bang
14.14):p, = 0.497 (p < 0.001) vii r = -0.2386 (p < 0.01). Chu y ket qua
trong SPSS ky hi~u 111B (beta in hoa).

ve bien dinh tinh D (loai hinh doanh nghiep), ket qua nay cho
Ihay, doanh nghi~p lu nhiin co rmrc do hai long Ihap hem 50 voi cac
loai hinh doanh nghi~p khac, Cu the nhir sau:

E(Y,) = P,,'b p,X, + yD,

4.2. Vi du ANCOVA va MLR ven bien doc I~p dinh tinh

Nguyen (2009) nghien cuu mot so thuoc tinh dia phuong, vi du h6
IrQ chinh quyen, iru diii dau tu, loal hlnh doanh nghiep, nganh nghe
kinh doanh, vv. tac dong vao SI! hai long cua doanh nghiep dua vao
drt li~u thu til 396 doanh nghi~p kinh doanh tai tinh Ti'en Giang.

Gift 5ti' bay gic, gi<iSlt chung ta chi xem xet hai yeu to, do Iii h6
tro chinh quyen (X: bien doc I~p dinh luong) va loai hlnh doanh
nghi~p D: bien doc I~p djnh tinh, ma dummy, gom hai nhom: (1)
doanh nghiep lu' nhan, va (0) cac loai hinh sa hfru khac (nha nuoc, cO
phan, vv.) va SI,I' hili long doanh nghi~p (Y: bien phu thuoc dinh
luong).Mo hlnh MLR vci bien doc I~pdinh tinh bieu di~n nhir sau:

Nhu v~y, chung ta nh~n thay dO doc cua duong hoi qui van
nhu nhau, do III p,D = Pt (Hinh 14.2).
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7.12286.319.323.568

soR

Bang 14.13. Tom 131rno hinh

flo = 17.248

TN: E(Y,) = 17.248+.497 X, - 2.386

K : 1::(0) = 17.248 + .497X,

Hlnh 14.3. Duong M lR cua doanh nghiep TN va K

NhU' v~y, dU'Cmghoi qui ella doanh nghiep ttr nhan (TN) thap
hon (so v6i goc 0) so voi duong hoi qui cua cac loai hinh doanh
nghi~p khac (K) mot dOi,\11Iii 2.386 don vi (Hlnh 14.3).

[)oi voi caeloai hinh doanh nghiep khac (1<: D = 0), chung ta c6:

£( 1';)= 17.248 + 0.497 X,

£(1';) = 17.248 +0.497 X,-2.386

[)oi voi doanh nghi~p nr nhfin (TN: D = 1), chung ta co.
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Analyze -+ Regression -+ Linear: aU'1l bien pttu tilll(Jc vao fJ
Dependent vii dim cae bieh d(Jc/qp tdinh ltwng va dummy hay
nOlll'ng) velD 0 Independentis) -+ Method: phuong phap mife
nhien It\ ENTER, n€il ch911phvong phap khdc, ud, STEPWISE
-} nhtin c/Wl,lt vao STEPWISE -} OK: chl.lng In fli1ql'l ke~qwi
hoi qui biillg phuong' pluip ENTER ho(ic STEPWISE. Nett
111116n xem xet cae chi I.ieu thong ke kiuu; vllo nhimg chi lieti do,
VV.

4.3. Phfin tich MLR co bien dOc I~p dinh tinh vm SPSS

Tuong tv nhu trong truong bien doc I~pdinh Iuong, neu co bien doc
l~pdinh tinh, chung ta chi din chuyen chung thanh bien doc I~pdinh
luong (dummy ho~cdoi irng}. Sau do dua vao SPSS nhu' Iii mot bien
doc I~pdjnh hrong:
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Bang 14.14. Bang ANOVA

55 dE M5 F Sig

Hoi qui 9504.784 2 40752.392 93.671 .000

Phandu' 19938.930 393 50.735

Tong 29443.714 395

Bang 14.15. Trong 56 hBi qui
B SD f3 Sig

H3ngso '17.248 1.884 9.157 .000

Xl .497 .03p .571 13.641 .000

D] -2.386 .807 -.124 -2.958 .003



(2)H~hoc

CH: Cao hoc

(1) Nganh hoc:

D: Du ljch

K: Kinh te

M:Marketing

Q: QUlin trj

T: Tai chanh (nhom tham chieu)

5.1. Hi~u lrng hll luang giii'a hai bien dinh tinh

5.1.1, Mo hinh hi~u ilng hlllU'ang va xii 11'
Trang mo hinh MLR c6 nhfeu bien dQc I~p dinh tinh va cac bien dQc
I~p dinh tlnh nay c6 the' c6 quan h~ h6 mang voi nhau de cung tham
gia giai thich cho bien ..hien bien phu thuoc. Chung ta xem xet tnrimg
hop c6 hai bien. Trong truong hop co nhieu bien d(>c I~p dinh tinh,
quan h~h6nrong giG'achung v~n mong tir (quan h~ h6 nrong giu'a
cac c~p bien voi nhau).

Cia Sll'mo hinh hoi qui MLR c6 hai bien dQc lap dinh tinh (1)
nganh hOC,(2) h~ hoc, va bien phu thuQc dinh luong Y Iii ket qua hoc
t~p etta sinh vien. Cac bien dQc I~p djnh tinh tren duoc ky hi~LInhu
sau:

5. Hi~lI img htl tuong trong MLR co bie'n dQc l~p dinh tinh

Trong mo hinh MLf{ c6 bien dQc l~p dinh tinh chung ta se c6 hai
Infemg hop thvong xay ra (1) hi~u ung h6 nrong (interaction effect)
gil'ra cac bien djnh tinh vai nhau, va (2) hi~u img h6 tuang gifra mQt
bien dinh tinh va bien djnh luong. Chung ta xem xet hai tnrong hop
nay.
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Trong mo hlnh nay, cht'ong ta co bien dinh tinh nganh hoc bao
gom nam nh6m dU'(;1C rna thanh bon bien dummy (hoi!.cdoi ting) va
bien djnh tinh b~c hoc co hai nh6m nen duoc rna thanh mot bien
dummy. Nhu v~y hi~tI Ll'I1ghi}nrong co the' xay ra giu'a b~c hoc (CH)
voi tat e;\ bon bien dummy ella nganh hoc:
17,Cff*IJ+lhCII*K+17>CIf*M+'1.,CH*Q. Dietl nay co nghia 1a cole
bien tlch nay (vd, CH*K) c6 kha nang tae dong vao ket qua hoc t~p
ella sinh vien.

Di nhidn chung ta can chu y (] day III vi du trong phfin tich tac
dong hi} tuong cua cac bien doc I~p dinh tinh. Con trong thiet ke
nghien cuu se co hai truong hop xay ra: nell kiem dinh Iy thuyet thl
gill thuyet ve toc dong nay din phai duoc suy di~n tir Iy thuyet; neu
kharn pha, chung ta s6 kharn pha rae dong nay ttr dli li~u.

Khi da xiiy d1,l'llgmo hinh MLR (:,dang co tac dong hi} tuong
gilia cac bien djnh tinh thi cong viec phan tich roo hinh nay tuong tv
nho mo hinh MLR trong do bien phu thuoc dinh hrong la Y va cac
bien doc I~p bao gom tat ca cac bien thanh phan trong mo hlnh: D, K,
M, Q, CH, CHoD, CH"K, CHOM, va CH·Q.

E(y) = /)0
+ r.D + rlK +1l"( + y.Q
+§,CH
+ 'l,CH· D ""1,CII * K +'lICH· M + 'l,CH·Q

CN: Cif nhfin (nh6m tham chieu)

M6 hinh c6 hi~lI Lrng he; tuong giLfa cac bien dinh tinh duoc
biell di~n nhir sau (de don glan chung ta b6 ky hi~u i cho quan sat: Y
thay cho Y,):
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Hi~u ung cua b~c hoc (dieu tiet boi nganh hoc): hi~u ung cua
b~c hoc (CH) theo nganh CI,l the·nhir sau (dung kY hi~u E(Y I.,....) de

chi hi~u lrng bi dieu tiet bei nganh):

£(Y) = Po +riD +Y,K + r3M + r.Q
+CI/(o, + 'I,D + 'hK +TJ;M+TJ.Q)

Viet I<)ima hinh rren a dang bien t~p tnmg (b~ichoc) duoc dieu
tiel bci nganh hoc, chung ta c6:

£(Y) = /].
+y,D+Y2K+y,M+r.Q

-scn
+ 'I,CII· D+lhCFl * K + 'IJCH '"M +rl.CH *Q

5.1.2. Dien giai hi~u (mg ho luang

De dien giai ma hlnh MLR c6 tac d{lng h6 luang, chung ta can xem
xet bien nao Iii bii!n t~p trung (focus variable) va bien nao dung lam
bii!n di'eu liet (moderator; Demaris 2004), Khi eta chon bien t~p trung
thl IllC nay hi~u lmg cua bien t~p trung se thay doi theo cac cap d{l
cua bien clieu tiel. Trong vi du tren, neu chung ta lily b~c hoc la bien
t~p trung thi hi~u lmg cua n6 se thay doi (dleu tiet) theo timg nganh
hoc (bien dleU tiel) va neu nganh hoc Iii bien t~p trung thi hieu lmg
cua no se thay doi theo tung b~c hoc (bien dreu tiet).

Tr6 I~ O1ahlnh MLR co hi~u lmg h6 luang, bay gicrgia sir bien
di'eu tiet Iii NcANH HOC (bien t~p trung la B~C HOC: xem xet b~c
hoc diroc dreu tiet boi nganh hoc). Hay noi each khac, chung ta xem
xet hi~u lmg cua b~c hoc c6 thay d6i theo nganh hoc khong? Chung
ta c6 ma hlnh MLR:
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Nhu v~y, kel qua hoc t~p cua sinh vien b~c cao hoc nganh tili
chanh la fl. +0,. Bay gib tro lai voi nglmh khac, lay vi du nganh du
lich (D 81), neu khong co hi~u (rng he. nrong thl rno hinh MLR ella no
lao

£(Y I,) = flo +o,CH

Chu y la long nay dong vai tro nhir mot trong sO h'Oiqui cua
bien CH. Neu khong b] dreu tiet (khong co hi~u lmg he. mung) thl tac
d{>ng cua b3c h9Cvao ket qua hoc t~pY lil 6,; neu co dreu tiet thl
trong so hoi qui cua b~c hoc thay doi theo ngimh chu' khong con III0,
rnra). UlY vi du, sinh vien hoc tai chanh thi tat ca cac nhom (D, K, M,
Q) deu bang 0 (nho lai nh6m tai chanh lil nhorn tham chieu). Bay gib­
hi~u ung cua b~c cao hoc CH (;1) dreu tiet boi nganh tai chanh T Iii
0, +'7,(0)+/71(0)+17)(0)+'7,(0)=8,. Tuong tv nlur vay, hieu irng cua

b~c CH dreu tiel boi ng1mh du lich D lilo~+17" vv.
Tro lai nganh tai chanh, hi~u lmg cua b~c hoc Iii 0,.Chu y 6, Iii

hi~u (rng chlnh cua b~c hoc vi trong truong hop nay du co hay khong
co hj~u (rng h6 nrong gilfa nganh va b~c thi hieu (rng rno hinh MLR
cua nh6m nay van nhu nhau:

Voi mo hinh tren, chung ta d~ dang nh~n thay duoc hi~u ung
cua b~c hoc dieu tiet boi nganh hoc lao

£(Y I."".,) = flo +y,O+ rlK + r,M + r,Q
+CH(o, +TJ,D +TJ,K +1],/111+TJ.Q)
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£(Y) = flo
+ r,D+ r,K +1JM+ r.Q
+1i,CH
+ 'l,CH • D + ",CN • K + '1,CN..Af + '1,CH..Q

NeLl ", = 0 (v~ng m~t hi~u u-ng h6 nrong) thi 51,1' khac bi~t v~
hieu trng lit £(Y 11)- E'(Y I.,)= r,· 51,1'khac bi~t nay khong phu thuQc
vao b~c hoc (cll' nhan hay cao hoc). Voi each tlurc tren, ch{mg ta dii
di~n giili hi¢u ung h6 luang thong qua bien I~p trung Iii bac hoc.
Dieu nay co nghia la chung ta xem xet co S1,I' khac biet ve nganh hoc
(diel.l tiel bol nganh hoc) khi co va khong co xuat hi~n ella hieu L'mg
h6 11.(O'ng.

Tr6 lai mo hinh MLR co hi~u lmg h6 Wong, bay gia gJ<isLr
chung ta t~p trung vito NGANH HOC (xem xet hieu Ung ella nganh
hoc) di'eu tiet boi I3~C HOC. Mo hinh MLR trong tnrong h91' nay
nhir sau:

E(Y 10)- EeY IT)= 1, +IJ,CN

Khi c6 hieu lrng h6 nrong, su khac bi~t hi~u (mg, dieu tiet boi
nganh du lich va tai chanh, E(Y 10)- £ey Ir) se la:

E(Y ID)= flo +1, +CH(o, + 'I,)

Neu c6 hi~u L'mgh6 nrong thi mo hinh MLR cia nola:

E'eY 10)= flo +Y,+o,CH
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1. Bien phu thuoe Y:Xu hu&ng lieu dung hang noi

2. Bien doc I~p djnh luqng X: Tinh vi chung

5.2.Hi~u ung hI) tuong giu'a bi~n djnh tinh va dinh !UQ'l1g

Trong mo hinh ANCOV A hay MLR co bien dQc I~p dinh tinh va dinh
luqng, chung ta Sf co tnrong hop xuat hi~n hieu tmg h6 ruong gii'ra
hai bien nay voi nhau,

Tr6 l<;Iivi du nghien cUu ella Nguyen & ctg (2008) ve vai tro cua
tlnh vi chung va trinh do hoc van doi voi xu huong tieu dung hilng
noi ella nguoi Vi~t:

Me hinh dang nay giup chung ra d~ dang nhan dang duoc hi~u
irng cua nganh hoc di'eu tiet boi b~c hoc. Nell co hieu img h6 luang
('11 '" 0), thl trong s6 hoi qui ella nganh se thay doi, vd, y,'" 'l.Cl-!

thay vl y. doi voi nganh du lich D, vv. Nhu v~y, chung ra co hai each
thirc de di~n giai hi~u lmg h6 tuong cua bien dinh tinh trong mo
hinh, DV'il vao muc tieu nghien cuu C~I the, chung ta se chon bien nao
111bien t~p trung va bien nao 111bien dieu tiet.

£(Y) =P.+oICH
+ (YI+ 'lICH}D
+(y, +'l,CH)K

+ (y, + 'l,CH)M
+(y, +'l.CH)Q

Tuong t~r nhir trong rruong hop bien t~p trung la b~c hoc,
chung ta viet I\li m6 hlnh Iren voi bien t~p trung Iii nganh hoc, dieu
liet boi b~c hoc. M6 hinh nay codang :
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Trong rruong hop nay, chung ta V~1l phan tich mo hinh c6 hj~u
l'rng h6 tuong giLra D va X, tuong tv nhu mo hinh MLR khong c6
meu l'mg h6 tuong, va bay gio chi them hai bien h6 tuong a dang
ttch (0, * x va D!" X ),

De di~n giai hieu ling ho nrong gifra bien dinh tinh va djnh
IUQ'ng,cling nrong tV'nhir trong truong hop giua hai bien djnh tinh,
chUng ta chon bien t~p rrung va bien di'eu tiet (Demaris 2004),

Cia Slr x la bien t~p trung, nghia la chung ta muon xem xet meu
ling cita X (tac dong cua X vao Y) phu thuoc vao D (bien dieu tiet),
chung ta c6:

6§y gio, gia sU' co hieu tuong giih D va X, rna hinh MLR se c6
dang sau:

Chuyen bien trinh do hoc van thanh bien dinh IllQ11gdummy
hay doi ling: ,chung ta se c6 hai bien bien dinh luong, ky hi~u lit 0,
va 01, chung ta c6 rna hlnh MLR khi khong co hieu ling ho tuong
gil'ra bien dinh tinh D va dinh 1U'Q'ngX nhir sau:

3, Bien doc I~p dinh rinh D: Trinh dO hoc van (bao gom ba
nh6rn, A: duoi dai hoc, B: dai hQCva C: tren dai hQC),duoc
rna thanh hai bien dummy: 0, (A) va O2 (6) va nhorn C lit
nhorn tham chieu.
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Chung ta nh6n thay, di) doc cua dll'Ong hoi qui eho cac nhom
khac nhau, Chu y Iii khi khang co hiell t.'mgh6 tuong gifra X va 0 thl
cac rrong so c5sc b~ng0,V6i bien t~p trung la x thl hiell Cmgella no
doi v6i nh6m A Iii p, +0;, nhorn B lit /1, + ti, va nhorn tharn d1ieu (C)
Iii fJ.. Nha lai trong ma hlnh ANCOVA, khi khong eo hi~u Ung h6
nrong (Ii = 0) thl tac dong cia X vao Ykhong thay doi (deu Iii /1" do
doe cua dll'Ong hoi qui: ba duong hoi qui cia ba nhom song song
nhau; xem laiHlnh 14.2).

Khi c6 hieu Ung h6 luong thi tac dong ella X vao Y trong cac
nh6m se khac nhau, Luc nay, ba dm)ng hoi qui ella ba nh6m khong

£(Yc) =Po + p,X

• Nh6m C (tham chicll):

• NhomB(D,~l, D,50):

£(Y.) = /3. + r, +(/3, +c5,)X

• Nh6m A (D, u 1, D, ; 0):

Viet l('Iiphirong trlnh MLR tTen cho timg nhorn (A, B, va C),
chung ta c6:

E(Y) = /30 + p,X + r,D, + hD2 + c5,D,X +c52D1X
=Po + r.D, + I,DJ + (P, + 5,0, + c5,D,) X
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E(y) = Po + p,X + r,D, + y1D,+o,D,X + o)D,X
= Po +p,x + (y, +o,X)D, + (y, + o,X)D,

Bay gib, gis str bien t~p trung Iii 0 (bien dinh tinh) va X 1abien
di'eu tiet. Trong truong hop nay, cnung ta muon xem khac bi~t gili'a
cac nhom co phu thuQe vao X khong, co nghia 1achung ta muon xem
xet hi~u ling ella 0 (tac dong cua 0 vao Y) phu thuoc vao X (bien
dieu tiet):

Nsulln: 0"'0 thea Demaris (2004)

x

E(Y)

Hlnh 14.4. D\tcmg hoi qui cua ba nhom A, Bva C

con song song voi nhau nli'a (Hmh 14.4). Dieu nay co nghia h.i~u Lrng
h5 nrong gii."faXva 0 lam thay doi tac dong ella X vao Y. Bien djnh
tinh 0 duoc gQi la bien dieu tiet vi n6 lam thay doi (dieu tiet) tac
dong ella X vao Y. Chi tiet hon ve bien dieu tiet dLrC1Ctrinh bay trong

chuong tW'ptheo.

Phuong philp nghien oru khoa hoc trong kinh doanh562



Nhu v~y, chung ta cung nh~n fa r5ng, khi c6 hi~lI t'mg h6 tuong
giii'a D V.l X, sir khac bi~t giii'a cac nhorn bay gib khong con Iii h~ng
so nll'a (nhir khi kheng co hiQu ung h6 urong) rna chung thay doi khi
X thay d6i (Hlnh 14.4). Hay noi cac khac, bien X tharn gia lam thay
doi S\,' khac bi~t trung blnh cac nh6m trong 1'116hlnh ANOV A va X
duoc gol va bien dong hanh (covariate). VL v~y, khi 1116hlnh
ANOV A co bien dong hanh nay thl n6 duoc go] Iii rno hinh
ANCOVA.

• E(YA)-E(Yr)=y,+o,X

• E(Ys)-E(Yc)=Y2+01X

• E(Ys)-E(Y.)=(y,-y,)+(O,-q)X

Khac bi~t giCracac nhom nlur salt (Hinh 14.4):

• Nh6m A (D,-I, D, : 0): E(YA): fio + fi,X + y, + qX

• NhomB(D,"l, D, ,,0): R(Ys)"fi.+fi,X+y,+02X

• Nh6m C (tham chieu; Do : 0, D, = 0): E(Y(") = P. + p,X
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Chuong nay giai thi~u mo hlnh hoi qui dan SLR vii bl,liMLR co
bien dl,lc I~p Iii bien dinh rinh. De' phan tich rae bien dinh tinh nay
chung ta can phai chuyen chung sang bien djnh lU(,JI1gi:J dang bien
dummy (1, 0) ho~c bien doi ting (1, -1). Khi chuyen mot bien djnh
tinh co g nhorn, so bien dummy ho~c doi ling se Iii g-l.

Trong mo hinh hoi qui dan SLR neu bien doc l~p la bien dinh
tinh thl SLR sc tuang duong voi mo hinh ANOVA ml,lt chieu:
ANOVA mot chi'eu 111truong hop d~c biet ella hoi qui SLR voi bien
dQc I~p la dinh tinh. Mo hinh SLR trong tnrong hQP nay co dang
MLR: £(Y.) = fJo + fJ,DII + fJ2D111 trong d6, D, va D2 113 hai bien
dummy duoc chuyen tV mot bien djnh tinh co ba nhorn.

Mo hlnh MLR co hi'li bien doc I~p djnh tinh lit 1116hinh nrong
duong v6i mo hlnh ANOYA hai chi'eu, Tuong tv vai 1116hinh c6 ml,lt
bW'ndoc I~p djnh tlnh, doi voi mo hinh MLR eo hai hay nhieu bien
doc I~p dlnh tinh (ANOVA hai chieu) hay nhieu (ANOVA hai hay
nhieu chicu), chung ta chi can chuycn cac bien dinh tinh thanh bien
djnh hrong d~ng dummy hay doi l1'llg,M6 hlnh luc bay gio Iii m6
hlnh MLR va dung 01.5 dc' lI'(Jc ilfang cac trong so hoi qui.

Trong rruong hop MLR c6 bien doc l~p djnh tinh va djnh
hrong, mo hinh nay tuong duong voi 1116hmh ANCOVA, Tuong t~r
nhu trong cac m6 hinh' tren, chung ta chi can chuyen bien doc I~p
djnh tinh thanh bien dummy hay doi ting de phan rich (OLS se lfOC
tuong cac tr~)I1gso hoi qui va cac tham so khac trong mo hinh).

Cuoi cung, chuang nay gioi thi~u hieu (mg h6 tuong giiia hai
bien dinh tinh Irong MLR co hai hay nhi'eu bien doc I~p djnh tinh va
giiia bien djnh tinh va djnh luong trong MLR c6 bien dl,lc I~p djnh
tinh va djnh luang, Nhu v~y, MLR trong tnrong hQP nay c6 them
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cac bien tlch: giCradinh tinh va dinh tinh va git}a dinh tinh va djnh
luong.

Khi da xiiy dung rno hlnh MLRa dang co tac dong h6 nrong
gifra cac bien dinh tinh thi cong vi~cphiin rich rna hinh nay tuang tv
nhu rna hinh MLR rrong do bien phu thuoc dinh hrong IiiY va cac
bien doc I~pbao gam lat ca cac bien thanh phan trong rno hinh,

Dc' di~n giai rno hinh MLRco tac dong h6 tuong, chung ta din
chon bien t~p trung va bien dieu tiet. Hi~u (mg cua bien t~p trung se
thay doi theo cac dIp do ella bien dieu tiet s.:r dung bien tap trung
nao tuy thuoc vso muc tieu nghien CtTU CI,J the'ella chUng tao

565Chuong 14.Me hlnh hoi qui v&i bien d(>cI~p djnh tinh



7. Nha nghien ceu A, trong mot nghien clru cua mlnh tai Vi~t Nam, xay
dung 1110hinh nghien oru baa gem cac khai ni~m sau day:

1. Dinh huong hoc hoi cua doanh nghi~p (do l..rong b3ng
thang do quang)

6. Hiiy eho bict chue nang ella bien t~p trung vii bien diell tiet dimg de
di~n giai hieu lmg hA tuong ella (1) hai bien djnh tinh va (2) mot bien
djnh tinh va mot bien dinh IUQllgtrong mo hrnh h'Oiqui boi MLR?

5, Hay thie! ke mot mo nghi(!1) ciru trong do co bien phu thllQe djnh
luc;yngva hoi bien doc I~p: mOt bien djnh hrong va mot bien djnh tlnh,
Tiep theo thu th~p dii lieu va phan tich 1110hinh nay 6 dang ANCOVA
va hoi qui b6i c6 va khang e6 hi~u lrng h6 nrong gil'ra hai bien doe l~p
(dinh tinh va djnh hrong)?

4. Hay thi.!t kc mot m6 nghien cuu trong do co bien phu thuoc djnh
luong vo hai biGh doc I~p djnh tinh. Tiep thea thu th~p dii Ji~u va phdn
tich 1116 hlnh nay 6 d"ng ANOVA hai ehieu va hoi qui boi co va kh6ng
e6 hi~u trng h6 ruong giii'u hai bien dQc I~p djnh tinh.

3. Cho bict 51,1' gicng nhau va khac nhau giiia bien djnh tinh chuyen sang
dang bien gia dummy va bien gta doi lmg? Cho vi du minh hoa?

2. Cho biet S1,I'khac nhau va giang nhau giu3 mo hlnh hoi qui bQiMLR va
ANCOVA? Cho vi du minh hQa?

1. Cho biet S1,I'khac nhau va giang nhau gilia 1110hlnh h'Oiqui don SLR.
hoi qui boi, va ANOVA (mOLchi'eu, hai chieu, vv.)? Cho vi du minh
hoa?
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8. Nhil nghien cuu A, trong mot nghien ciru cua mlnh t~i Vi~t Nam, xay
dung mo hlnh nghien CLrU bao gom cac khai niiim sau day:

1. Tfnh lac quan cua nhan vien

2. Tfnh hap d~n cua cong vi~c

3. Ciai tlnh ella nhan vien

4. Trinh dO hoc van ella nhan vien

5. Ket qua eong viee ella nhfin vien

a. Nhll nghien cu-u A muon xem xet ket qua cOng viec cua nhan
vicn c6 khac nhau giila nhan vien nam va niT khong thl A phili
thl,l'Chien nghien clru nhu the nao va phai Slr dung nhimg philn
tich gl de thu dU'Q'Cket qua tn; Uri cho diU hoi nghien cou ella
mlnh?

2. Qui mo doanh nghi~p, bao gom ba nh6m: Ian (> 1000 nhan
vien), vua (100 -1000 nhan vien), va nh6 « 100 nhan vien)

3. Hinh thuc so hiru doanh nghiep, bao gom bon nhom: nha
mroc, co phan, trach nhiern hl'fUhan, va nr nhan

4. Ket qua kinh doanh ct'.tadoanh nghj~p (thang do quang)

a. Ilay giup A xay dung mo hinh nghien ctru bieu di~n lac dong cua
djnh hvong hOChoi, qui mo doanh nghi~p va hinh thlic so huu
vao ket qua kinh doanh cua doanh nghiep?

b. Ilay giup A xay deng mo hinh MLR de phan tich mo hlnh
nghien clru 6 Cau a khi esc bien dinh tinh dU'Q'Crna b5ng bien
dummy va khi cac bien djnh tlnh duoc ma bAng bien doi ung?

c. Ilay giup A xay dung mo hinh MLR de ph an tich rno hlnh
nghien ctru (] Cau a khi nhll nghien cuu muon xem X(:!I xern rae
dong eua dinh hvong hoc hoi V80ket qua kinh doanh cua doanh
nghi~p c6 thay doi thea hlnh thirc 56 him va qui rno doanh
nghi~p?

d. Hay gillp A x5y d\l·ng qui trlnh nghien C':I'U de co the' thu th~p du'
li~u dung eho phan tfch trong Call b va c?
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b. Nha nghilln ell'u A muon xern xet ket qua cong vi~c cua nhfin
vien e6 khac nhau giCranhan vien co trinh do hoc van khac nhau
khong thl A phai thuc hi~n nghien ciru nhu the nao va phai SLr
dung nhemg phiin tich gl de thu dUQcket qua tra [oi cho caLi h6i
nshien cuu cua minh?

c. Nhll nghien elm A muon xem xet tinh lac quan va tinh ha'p dlln
cua cOng viec co lac dong vao ket qua lam viec cua nhfin vien
khong thl A phai thvc hien nghien cUu nhu the nao va phili Slr
dung nhems philn rich gi de thu diroc ket qua tra loi cho diu h6i
nghien ceu cua minh?

d. Bay sio-, nha nghien ciru A muon xem xet tac dong cUa tinh lac
quan va tinh hap d8n cua cOng viec vao ket qua lam viec cua
nhan vien c6 thay doi theo giOitinh va trinh do hoc van cua nhan
vien khong thi A phai !h'lc hien nghien ciru nhtr the nao va phili
Slr dung nhemg phan tich gi de thu duoc ket quit tnl 10;cho diu
h6i nghien cuu cua mlnh?

Phuongphap nghiencuu khoahoc trongkinhdoanh568



Demaris A (2004), Regression toith Social Data, Hoboken NJ: Wiley: Tai Ii~u
nay gici thi~u cac dang mo hlnh h'Oiqui duoi dang &ng dung, rat d~ doc
va de hi@'u, t1~c bie! Iii phan di~n gi1\i hi~u emg h6 ttrong. Tai li~u
dln thiet eho cac nhil nghien ciru (mg dung hoi qui trong nganh khoa hoc
xii h(>i.

Jaccard J, Turrisi R & Wan CK (1990), lnteraction Effects ill Multiple
l~egressiOIl,Newbury Park CA: Sage: Tuong tv nhir tai li~u tren, tai li~u nay
thuoc b(j sach u'ng dung nghien ciru trong khoa hoc xii hoi ella Sage. Sach
trlnh bay ngdn gon va d~ hic'u vI!hi~u tffig hi) tuang trong hoi qui.

Hardy MA (1993), Regression with DlImmy Variables, Newbury Park CA:
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5, Phiin lielr /liCI' die" tiel Wi SPSS

II. HOi qui vUi bifll trung gian, bien di'i!u tin vii bien kieill saM

J. M{i It/llit "ATI-I

2. Malt/llit hni qu! rill /Ji~1tMVR

'I, VIlh 1mIIglliell ell'll

Chuong nay gi6i thi~LI cac nQi dung:

Mf hinh hoi qui da bien, PATH
va hoi qui MMR

Chutmg 15
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Hl a. An nrong tnrong hoc tac d(ing duong vao dong co hoc t~p
cua sinh vien.

C6 nhi'eu gia thuyet tra loi cho ciiu hoi tren, tuy thuoc vao Iy
thuyet, mot 5() gic\.thuyet c6 the nhir salt:

Q1. An tuong truong hoc, tinh kien dinh h9Ct~p, dong co hoc
l~p va ket qua h9Ct~p cua sinh vien quan h~ vai nhau nhu the
nito?

Cac diu hoi va git. t!luyet nghien ciru din dung hoi qui da bien
de'kiem djnh c6 dang sau:

1. Co nhi'Cubien phu thuQcdinh luong va co nhreu bien doc I~p
c6 the' Iii djnh tinh hay dinh hrong: mo hinh dang nay duoc
goi Iii mo hinh hoi qui da bi~n MVR (MultiVariate
Regression).

2. C6 nhrilu bien doc I~pdjnh tinh hay dinh luong,co nhfeu bien
trung gian (mediating variables) dinh hrong, vii c6 nhieu bien
phu thuQcdjnh luong: m6 hlnh dang nay duoc gQi Iii mo hlnh
PATH.

1.Van de nghien cuu

Tro lai mo hlnh hei qui trong Cheong 13 va 14, chUng ta co mot bien
phu thuoe dinh hrong va mot hay nhi'eu bien doc l~p dinh hrong hay
djnh tinh. Trong thirc ti~n nghien ctru, chUng ta thuong g~p MUng
mo hinh nghien ciru trong do:

Phuong phap nghien cU'U khoa hoc rrong kinh doanh572
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Den day, cac van de nghien ciru dil giOi thieu lien quan den moi
quan h~ gilra hai nhieu bien, vd, X co quan h~ cimg chi'eu voi Y, ho~c
X, va Xl tac dong cung ehi'eu voi Y, vv. Tuy nhien, trong nghien eu-u
khoa hoc xa hQi n6i chung va trong nganh kinh doanh noi riens­
chung ta cung tbuong hay g~p mot dang quan h1: khac, d6 Itt quan

H2a, DQ nhay van hoa tac dQng cung chieu vao d1at tuong
hang ngo\li nh~p cam nh~nboi nguoi tieu dung.

H2b. Do nhay van hoa laC dQng nghich chfeu vao xu huang tieu
dung hang nQi.

H2c. Tlnh vi cbung tieu dung tac dong nghich chi'eu V1lO chat
luong hang ngoai nh~p cam nh~n boi nguoi tieu dung.

H2d. Tanh vi chung tieu dung tac dong cung chi'eu vao xu
hucng tieu dung hang nOi.

Tuong tv nhir truong hop ella cau hoi Ql, mot so gia thllyet de'
tra ICricho Q2 nhu' sau:

Q2. DO nhay van hoa va tinh vi chung tieu dung co lac dong
vao vi~c danh gia chat l\1Q11ghang ngoai nh~p va xu huong tieu
dung himg noi khang?

Hlc. Tinh kien djnh hoc t$p tac dong duong vao dong co hoc
t~p cua sinh vien,

HId. Tinh kien djnh hoc t~p tac dong duong vao ket qua hoc
t~p ella sinh vien.

Hlb. An ruong rruong hoc tac dong duong vao ket qua hoc t~p
cua sinh vien.

Chuong 15. Mo hinh h'eliqui da bie'n, PATH vaMMR



H3.Moi quan h~ giLlatinh vi chung tieu dung va xu huang tieu
dung hang noi trong nh6m ngtrOi tieu dung nu se cao hun
trong nhorn ngm7i tieu dung nam (dieu tiet theo nhom).

H4. Tac dQng cua tinh vi chung tieu dUng vao xu hux1ngtieu
dung hang noi se tang khi canh tranh ca nhan tang (hoac Iii:
Canh tranh ca nhan dieu tiet duong moi quan h~ giua tinh vi

Cia thuyet tra lai cho dill h6i Q3, Q4 va Q5 litgia thllyet ve bien
di'ell tiet thea nh6m (Q3), ve bien dieu tiet thuan. tuy (Q4), va ve bien
dieu tiet han hop (Q5). Chung co the phat bieu cac gia thuyet nay
nhir sau:

Q3. Cioi tinh co lam thay doi moi quan h~ giiia tinh vi chung
tieu dung va xu h\t&ng tieu dUng hang noi khong? Hay phat
bieu i:J dang khac; Tac dong cua tinh vi chung tieu dung va xu
huong tieu dung hang noi co khac nhau giua nam va nu
khong?

Q4. Canh tranh ca nhan co lam thay doi moi quan h~ giua tinh
vi chung lieu dung va xu huang tieu dung hang noi khong?

Q5. Canh tranh co nhan co quan h~ vm xu huang tieu dung
hang noi khong va n6 c6 lam thay doi moi quan h~ gifra tinh vi
chung tieu dung va xu huong tieu dung hlmg noi khong?

h~gifra mot bien voi moi quan h~cua hai bien khac, vd, Z e6 quan h~
gl vai moi qUeln h~ giLraX va Ykhong? Hay n6i each khac, Z co lam
thay doi moi quan h~ giLrX va Y khang (hay Z co lam thay doi hle
dong cua A vao Y khong)? Quan h~ nhu v~y duoc goi la quan h~
dieu tiet va bien lac dong vao moi quan h~ giiia hai bien duqc gol la
bien di'llutiet Cau h6i nghien elru ve bien di'eu tiet co dang nhir sau:
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I Tuong h,r nhl1 MLR, ANOVA va ANCOVA, rno hinh MVR III ITUOnghop
long qual cua hQ ph3n lIeh da bien (cO nhi'eu bien phl,l Ihuoc, Irong do mo hinh
:V1A'IOVA (Multlvariale ANalysis Of VAriance) khi tal ci cac bien doc I~p 111bien
djnh t;nh va MANCOVA (Multivariate ANalysis of COv Arianee) khi cac bil,n dOc
I~p co ca bien dinh tinh vii djnh II1Qng.Cac dang phan tich nay khong lhuQc pham
vi cua gi<io trlnh nay. Cae ban thich lhu, co the xem, lay vi du, Bray & Maxwell
(1985). Stevens (2002); Tabachnick & Fidell (2007).

2. Me>hlnh hoi qui da bie'n MVR

Me hmh hoi qui da bie'n MVR duoc bie'u di~ll0 Hinh 15.1. MVR co
nhi'eu bien phu thuQc djnh luong va nhleu bien (toe I~p co U,e la dinh
tinh, djnh luong hay ca hail.

Mo hlnh hoi qui va SEM tbuong duoc dung de kiern dinh cac
cac gia thuyet tren. Ciao trinh nay chi I~p trung v110mo hinh hoi qui.
Sa mo hlnh ho hoi qui Str dung de philn tich chung la: hoi qui da bien
MVR (MultiVariate Regression), PATH va hoi qui voi bien di'eu tiG't
MMR (Moderated Multiple Regression).

chung tietl dung va xu hirong lieu dung hang n(iii dieu tiet
thuan tuy),

1-15a.Tinh vi chung lieu dung rae dong duong vao xu huang
tieu dtlng hang noi (gia thuyet tinh vi chung tieu dung 13 mot
bien doe I~p).
1-15b.Canh tranh ca nhan di'eu tiet duong tac dong cia tinh vi
chung neu dung va xu huang tieu dung hang noi (gia thuyet
tlnh vi chung lieu dung la mot bien dieu tiet thuan tuy).
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Do v~y, chung ta d~ dang phan rich rno hlnh hoi qui MYR
thong qua phan rich tung rno hlnh hoi qui MLR rieng le.

...- ...

£(Y,) =Po,+P,,)(,+P"x~ + +P"X.
£(Y,) =P., +p"X - P"X, + +P.,x •

COV(Y" Yi) = O;<:ti ¢ j

V6i git. djnh Iii cac bien phu thuoc khong co quan h~ v6i nhau,
rno hinh MVR bay gio thuc chat Iii rnQt t~p cac rno hinh hoi qui bQi
MLR:

Trong kie'rn djnh thong ke da bien, chung ta co the kiern djnh
cho truong hop cac bien phu thuQc co quan h~ V01nhau. Tuy nhien,
thong thLl'ong,rno hlnh MVR gia djnh la cac bien phu thuoc kh6ng co
quan h~v6i nhau (vd, Stevens 2002):

Hlnh 15.1.M6 hinh MVR
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1. Bien phu thuQe: Bien bi tac dong boi cac bien khac, eo the
mot hay nhi'eu bien phu thuoc trong mot mo hinh nghien
ciru.

Bien di'eu tiet

I
I
!

I
I
!

Bien
kiem soar

1
Bien Bien Bien

docl~p r lrung gian r phu thuoc
I I
I I

Hinh 15,2, Cac dang bie'n trong mo hinh nghien ciru

3.1. Mo hlnh tong quat va cac bi~n

Nhir chung ta dii biet, trong cac mo hinh hoi qui, chUng ta c6 hai
nh6m bien, (1) nh6m bien (mot hay nhieu) phu thuoc dinh IUQ'ngva
(2) nhom bien doc I~p djnh luong, dinh tinh hoac cit hai. Tuy nhien,
trong thvc ti~n nghien cuu, cac Iy thuyet khoa hoc thuong phirc tap
hon chlr khong chi bao gum hai nhom bien neu tren. De kie'm dinh
cac gili Ihuyet trong mo hlnh nghien CLYu dang nay, chung ta din
nhirng mo hinh thong kc phuc lap hon.

MOt each tong quat, mot mo hinh nghien ciru (Iy thuyet) bao
gom 5 nh6m bien (khai ni~m;xern Iai Clurong 4) sau (Hinh 15.2):

3. Mo hlnh PATH
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Cung nh3e lai Iii trong nghien ctru khoa hoc kinh doanh noi
rieng, hay trong khoa hoc hanh vi noi chung, cac khai ni~m Iii cac
bien Irem fin duoc do luong b3ng nhleu bien quan sat (bien do hrong,
xem lai Chuemg 8). Hem nira, cac bien trong 010 hinh c6 the tac dong
qua I(li 13n nhau (nonrecursive model). Vi v~y, mot 010 hinh nghien
CUll,mot each tong quat bao gom mo hinh do luong va 010 hinh diU
true (Hinh 15.3). M6 hinh do )uimg (measurement model) biell di~n
moi quan h~ giiia bien do luang (quan sat) vo; bie'n tiem an rna

2. Bien doc I~p: Bien tac dong (giaj thich bien thien) cua cac
bien khac (trung gian ho~c phu thuoc). Mot mo hlnh nghien
ciru c6 the co mot hay nhi'eu bien doc I~p.

3. Bien dieu tiel (moderating variable): Bien Hun thay doi hie
dong cua bien doe I~p va phu thuoc, ho~c la doc l~p ~
lrung gian ~ phu thuQc (bien lam thay doi moi quan h~
giiia 2 bien khac). Mot mo hinh nghien ciru c6 the co mot
hay nhi'eu bien di'eu tiet va mot bien dieu tiel e6 the' lam thay
d5i mOl hay nhi'eu lac dong cua cac cap bien. Bien dieu tiet
e6 thela bien dinh tinh hay dinh luong.

4. Bien trung gian (mediating variable): Bien d6ng vai trc
trung gian, lam diu noi giiia bien doc I~p va phu thuoc, Y10t
rna hlnh co the e6 mot hay nhieu bien trung gian va co the'
c6 mot hay nhieu cap trung gian (vd, A--+B--+C~D).

5. Bien kiem soat (control variable): Bien chung ta khong t~p
lrung nghien ClI'U, chi kiem soat rmrc do giai thich cua chung
nJ1Lr the nao cho bien thien ella bien phu thuoc. Bien kiern
soar co the Iii dinh luong hay djnh tinh, nhil'l1g thuong Iii cac
bien dinh tinh. Bien kiem soat pho bien Iii cac bien ve d~e
diem cua c6 nh5n nhu giai tinh, do ruoi, vv, hay ella to clurc
nhu qui rna doanh nghi~p, hinh thirc s6 hjru, vv.

I'hU'(mg phap nghien Clru khoa hoc trong kinh doanh578
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Theo thong I~, cac nha nghien elm thuong dung ky tV' hy lap de
ky hi~u cac bien. Khi bien tfem an Iii bien phu thuQc hay trung gian
(endogenous variable, trong hoi qui la dependent! criterion variables
cho bien phu thuoc) duoc ky hi~u la 11(eta) va khi n6 Iii bien doc I~p
(exogenous variable, trong hoi qui la independent/predictor
variables) n6 dU<;Jcky hi~lI IIIS (xi).

Trong so hoi qui gil'ra bien doc I~p va bien phu thuoc (hay trung
gian) duoc ky hi~lI la y; Irong so hoi qui gil'ra bien trung gian va bien
phu U1UQCky hi~u Iii p; Irong sO nhan to (gil'ra bien do lu'<mgva bien
trem a'n) ky hi~u la 'J..; sai sO (phan dir) cua bien phu thuQc ky hi~u IIIl;
(zeta); sai so cua bien quan sat do lvong bien doc I~p ky hi~u la 1>; va,
sai sO cua bien quan sat do luong bien phu thuQc ky llieu 13.E.

'- ....',~ M6 hinh cau true: Ole gia thuyet
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M8 hlnh do luong: M6 hinh do Itrimg: M6hinh do luong:
Bie'nd(k I~p Bienrrungsian Bienph...thu(>c

Hlnh IS.3. Ma hinh nghien c\tu c6 rna hlnh do hrimg

chung do lvcng. Mo hlnh c5'u true (structural model) bieu di@nmoi
quan h~ cac bien Hem an (gi<lthuyet).
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, Ch':' Y I~bien do luang la bien quan sat nhung bien quan sat chua chlic I.
bien do luimg (rung cO the gQilil bien do Iuong chinh no) "j bien quan sat cO the Iii
mot khai ni~m nghicn ciru.

) Di'eunay khang can thiet trong ma hinh SEMneu bien di'eu tiet khang phru
IIIbien phSn nh6m. Van de nay khang thuQc pham vi cua giao tnnh nay; cac "-'n
thfch thu, xem, vd, Cortina & erg (2001),Ping (1995).

• Ma hlnh SEMkhong thuQcpham vi cua tili ti~u nay. Cac ban thieh th':', cO
the xem, lay vi dv, Bollen (t989), Kline (2011).

Chu y them nera IIIdoi voi bien tien, an, tren so de diroc bieu thi
b~ng vong ellipse (hay trim) va bien quan satl (bien do luang hay
khai niem nghien ciru nhong co the' do true tiep chung, vd, doanh
thu, do luoi, vv) dugc bieu th] bang hinh ehft nh~t (hay vuong),

Trong rna hinh (H1nh 15.3) cac bien co the co moi quan h~ qua
lai (P'l va Pl.)' Bien dieu tiet, thuong (che khong phai luon luon) la
bien dinh tinh va cung thucmg duoc do luang true tiep (khong phai
luon luon), nen duoc ky hieu hinh chft nh~ttren rna hlnh. Bien dieu
liel IjI lam thay doi rae dong cua bien doc l~p va phu thuoc (hay
trung gian), Neu bien dteu tiet la bien tfem an, chung ta se lily tong
hay trung binh cua cac bien do luang chung (sau khi danh gia gia tr]
va do tin e~y cac thang do do Iu'emgchung) de neu phan tich hoi qui'
tiep theo. Neu muon chuyen bien nay thanh bien djnh tinh chUng ta
chi can ma I~i theo nh6m.

Cuoi cung, m6 hlnh diU true (structural model) bieu di~n moi
quan h~ giira cac bil?n trern an (khai niern nghien ciru), cac quan h~
nay duoc goi 111quan h~ cau true (structural relationship) va chung
chlnh 111cac gia thuyet. E>ephan rich rna hmh tong quat nay, phuong
phap mo hinh ca'u true SEM (Structural Equation Modeling) duoc Stl'

dung pho bien vi SEM c6 the ket hop dong thai ca mo hinh do luong
va mo hinh dIU Ink' trong phan tlch.
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581

Xem xet rno hlnh PATH, chung ta thay n6 bao gom bon rno
hlnh hoi qui b{>i(1), (2), (3) va (4) nhu sau:

Hlnh 15.4. Mil hinh PATH

3.2. Phfin tich mo hlnh PATH

Chung ta c6 the' bien mo hinh diu true thanh mo hinh PATH de phfin
tich thong qua vi~c bien doi cac bien tfem an thanh cac bien quan sat
b~ng each lay tong hay trung blnh cia cac thang do chung sau khi
danh gia gia tr] va do tin c~y cua cac thang do nay. Hinh 15.4 trlnh
bay mot mo hinh PATH pho bien bao gom ba bien doc I~p (X" Xl'
va XJ), hai bien trung gian (Y, va Y2) va hai bien phu thuoc (2, va

Z2)' Chu Y trong giao rrinh nay, chung ta dung hoi qui de phan tich
rno hlnh PATII nen se dung ky hi~u fJ,y, vv, theo thong l~chotrong

so hoi qui.
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3.3. Vi d.,. minh hoa ve PATH

Nguyen & ctg (2007b) trong mot nghien cUu ve cac doanh nghiep
xuat khau tai Vi~t Nam dira ra mo hinh bao gom bon khai niern
chinh (Hlnh l5.5): djnh hU'ang hoc hoi XI' dinh huang thi trucng
X" chat luong moi quan h~ Y, va kel qua .kinh doanh xuil nh~p
khau Z.

Trong do, UI',I?; ,11;,va II; la h~so xac dinh ella cac mo hinh hoi
qui thanh phan.

NhU' v~y, mo hlnh PATH Iii t~phop cua bon rno hlnh hoi qui
bQi MLR. Chung ta co the' Slr dung OLS de uoe luong cac trong so
hoi qui {J,y,o.'1 vii h~ so phu hop R'rua timg rno hlnh MLR rieng
Ie. C6 nhi'eu each de danh gia mire dQ phu hop cua rno hinh PATH.
Don gian nhat Iii dung h~ so phu hop tong hop R;, (generalized
squared multiple correlation; Pedhazur 1982) nlur sau:

£(Y,) = Po + p,X, +P,X, +PjX, (I)
E(Y,)=YO+YIX,+Y,X, (2)

E(21) = 00 + lilY, +¢,Y, (3)
E(Z,)='1o+'1,Y,+11,Y, (4)
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Nguon: Nguyen &: erg (2007,110)

XI
~Yl

zPZY

Hinh 15.5.Vi du v~mo hinh PATH

E(Zl) =fJ"ZI (1)
E(Z.) = fJ"Z VI + fJnZ" (2)
£(7.n);fJ"Z" (3)

Dua vile dfr li~u thu th~p lLf283 doanh nghi~p e6 kinh doanh
xual khau I~iTPHCM, h~so tU'cmgquan giua cac bien trong rna hlnh
lrinh bay trong Bang 15.1. Dva vao h~ so tuong quan cua cac bien
trong me hinh, Chllng ta d~ dang tinh roan duoc cac trong so hoi qui
trong me hlnh. Chu y day Iii vi du minh hoa ve each tinh. $PSS se
tinh cac h~ so nay mOLeach d~ dang VI phan tich mo hinh nay chung
ta thay n6 Iii tong hQP cua cac mo hinh MLR nhir sau (chu y Iii chung
La da ehuli'n hoa cac bien X, Y, Z thanh Z,,,Z,,Zz nen cac h3ng so hoi
qui cua cac plurong trinh hoi qui deu b3ng 0):
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Khi tinh toan cac trong so hoi qui tir ma Ir~ h~ so tuang quan
chung ta din chu y nguyen tAc sau: H~ so nrong qum gifra hai bu1'n
bAng tr~mg so hoi qui (quan h~ true tiep) giUa chung cong v61 rich

fj" - 0.27

fill = 0.20

Giai h~ hal phuong lririh (1) va (2) tren day. chung ta e6 duoc.

fil, = '2, = cor(x"x,) = 0.54
/l" = ,;" = cor(z,y) = 0.58
1'", = fl", +P,.d},,:::) /),.,= 1'", - /l,'1(3" = 0.35-0.54(3"1 (I)
rll = fl" -l- fj,.,/ll':::) /),l = 1','2 - fi"fj" = 0.38 -O.54fj,., (2)

DVa vao ma tr~ h~ so luong qum cua cac khai niem (bien)
trong mo hinh, thu th~p tlr m~u (Bang 15.1),chung ta d~ dang tinh
loan cac trong so hoi qui trong rna hlnh. Chu y Ii! trong ba rna hinh
hoi qui tren, rno hlnh (1) va (3) Iii ma hinh hoi qui don SLRnen trong
so hoi qui chuii"n h6a chinh Iii he so luang quan Pearson r giira bien
phu thuQc vil bien doc I~p va cac he so tuong quan lil cua rn~u nen
duoc ky hicu la x, y, z.

X Xl Y z,
X, l .54 .35 .22

x, l .38 .30

Y 1 .58
z 1

Bang 15.1. H~ 515 nrong quan gifra cac bien trong ma hinh
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Trong do,

Dua vao trong so hoi qui, chung ta co the' tinh loan h~ so phu
hop (h~ !if) xac dinh) /( ella tung phuong trinh hoi qui theo cong
thuc sau (vd, l abachruck & Fidel! 2007):

rAN - {/ +bc +de/

Trong Mn hinh ll, chung ta c6 hai tac dong gian tiep (1) tich be:
A-) C -) B v~ (2) tich Jcf: A--) E-> F~ B.Vi vay:

,,. = II + be

Trong M6 hinh l, chung ta eo n1Qt tac dong gian tiep: tich be: A
-+ C -+ 13.Vi v~y:

A--a B
\ ....b .. C,c...-'Pt
d f
E - e-+ F'

M6hinh IIM6hinhl

Hinh 15.6. Cac dang quan h~ gii'ra A va B

cua t5t ca cac quan h~ gian tiep giua chung. Lay vi du, rrong Hinh
15.6chung ta c6 hai rna hinh [ va Il.
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R;, = 1-(J - R,')(J- Ri)(J - Ri)
= 1- (1- 0.292)(1- 0.172)(1- 0.336)
=0.611

Tu do, chung ta d~dangtinh diroche so thlch hop tong hopR~
nhu sau:

=0.35* 0.20 + 0.38*0,27 =0.172

Chung ta tfnh Ri cho phuong trlnh MLR (2):

R,' = 'i~=0,54' = 0,292
R; = I~;,= 0,58l = 0,336

Tuy nhien phuong trinh (1) va (3) la hoi qui SLR nen h~ so
R2 cua chung chfnh Iii binh phuong h~ so wang quan Pearson (/,2):

E(Zy)= p"2,, +P,,2., (2)

E(Z.,) =p"Z" (3)

(1)

• 1",,: he so nrong quan giLfa bien phu thuQc y va bien

doc I~p th(r i

• P,: trong so hoi qui

• p: so lucng bien dQc I~p

I\rh~c lai, chung ta co ba phuong trinh hoi qui nhir sau:
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Bien kicm so.lt C

BiendQcI~pX -------_ Bienphl,lthuQcY

1
c, Mo llil/', v6i biii,kirlll 5001

Blirn dreu tiet Z

Bie'ndQc I~p X --- ~ ----+ Bien phu thuQc Y

!

b, Mci 1J1,,1rveTi hie" ,(iiiu liel

II,MOM"'I veTi l>i/illlnlllg gin"

Bii!'ndijc I~p X ~'M Bien phu thuQc Y'" /~2 P3
'" BiC'n trunggian M ,/

Hlnh 15.7. M6 hinh bien trung gian, di'eu tiet va kiem scat

4. Bien Irung gian, bien clieu tiet va bien kiem soat

4.1. M6 hinh bien Irung gian, dieu tiel va kiem soat

Nhu cla giai Ihi~u, bien Irung gian, bien dieu tiel va bien kie'm soat la
cac loai bien cung thuong Stl dung phS bien trong nghien elm khoa
hoc xii hQi n6i chung va nganh kinh doanh noi rieng. Chung da diroc
de c~p trong Chuang 14 va phan dall ella Chuong 15 nay. Tuy nhien,
rat d~ nham I~n gii'la cac loai bien nay. VI v~y, trong ph'an nay chung
ta se thao lu~n chi tiel hon ve cluing.

M6 hinh bien Irung gian, bien dleu tiet va bien kiem soat duoc
rninh hoa trong Hinh 15.7. Hinh 15.7a la mo hinh voi bien trung gian
M, l llnh 15.7b 111016 hinh vo; bien dieu tiel Z va Hinh 15.7c la mo
hinh voi bien kie'm soat C. Trong mot 016 hinh nghien ciru, ngoai
bien d(lc I~p va bien phu thllQC, rna hlnh co the' co them bien trung
giill'l,bien dieu tie't, bien kiil'm soar, hay tat ca ba loai bien nay.
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1. Dielt ki~1I 1: Bien dQc I~p giai thich duoc bien thien eua bien
lrung gian (/32 'F 0)

2. 0,1,1 ki?1I 2: Bien trung gian giai thich duoc bien thien cua
bien phu thuoc (/3, '" 0) va,

4.2. Phan tid, biien trung gian
MOl bien duoc gQi Iii bien trung gian khi no tham gia giai trueh d10

moi quan h~ giCrabien dOc I~p va phu thllQc (Baron & Kenny 1986).
Bien trung gian phal thoa man ba dieu ki~n sau day (Hinh 15.7a):

Nhir da gi6i thi~LI,trong mo hinh tren, bien trung gian M d6ng
vai tro Irung gian, lam diu noi giCrabien doc I~p va phu thuoc. MQt
010 hlnh c6 the co mQt hay nhieLl bien trung gian va co the co mot
hay nhieLl dIp trung gian (vd, A~B~C~D). Bien dieu tiet Z la bien
lam thay doi moi quan h~ moi quan h~gil"rahai bien khac, MQt rno
hinh nghien cuu co the e6 mot hay nhi"eu bien di'eu tiet va mot bien
di"eu tiet c6 the'lam thay doi rnQt hay nhiet.. tac dong cua cac c~p bien.

• Bien di"eu tiet c6 the'la bien dinh tinh hay dinh hrong.
Bien kie'm soat C la bien chung ta khong t$p trung nghien ctru,

chi kie'm soat muc dO giai thich cua chUng nhir the nao cho bien thien
CU(1 bien phu thuOc. Tuong tu nhu truong hop cua bien trung gian
hay bien di'eu tiet, mot mo hinh co the' co mot hay nhieu bien kie'm
soar. Bien kiem soat co the' 13 djnh luong hay dinh tinh, nhung
thuong lil cac bien djnh tinh. CLing nh~e lai, bien kiem soar chung ta
giai thi~lI (y day trong nghien ciru dinh IUQ'ngvoi du' li~lI khao sat tai
mot thoi dil!'m Iii dang bien kiem soar dang thong ke (statistical
control), n6 khac voi mQl dang kiem scat nira ill kiern soat trong thu'
J1ghi~m.Cac phfin tiep thea se giai thieu each x~rIy cac dang bien nay
thong qua 1110hinh hoi qui,
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E(Y) = flo + PilI X +P/v{

Ticp theo, de' biet bien Irung gian co giru thich duoc cho bien
thlen cua bien phu thuoc hay khong (P,,",, 0; Dieu kifll 2), chung ta
dung mo hinh hoi qui bOi X va M ~ Y (Mo hinh 2, Hinh 15.8).

De' bie'i bien dQc I~p co giai thich duoc cho bien thien cua bien
trung gian hay khong (/ll"" 0; Diiu ki~1I 1), chung ta dung mo hinh
hoi qui don X ~ M (MD hlnh 1, Hmh 15.8):

3. J mi qui dan: X ~ y
X--P1-Y

2. /Wi IIlli b§i: X vii M ~ y

X-~IM-Y->
_/p;

M

1 I roi qui dill,: X ~ M:
X--Pl-M

Hinh 15.8. Phau tieh bien trung gian bang hoi qui

3. Dicli kifll 3: S,r hi~n di~n ella bien tnmg gian (c6 rnjit flz va
/J) se lam glarn moi quan h~ giG'a bien dQc I~p va bien phu
thllOc (/JIM <PI)' trong d6 fll 111trong so hoi qui giua X va Y
khi chua co s,r hi~n di~n cua bien trung gian M. Khi fl, ~ 0
thi ljllan h~ gilla bien doc I~p va phu thuoc Iii quan h~ gian
tiep (thong qua bien trung gian).

Chung ta d~ dang phan tich mo hinh bien trung gian thong qua
cac mo hinh hoi qui nlur dii gi&i Lhi~u trong cac ph'iin tren. CI,I the
dlien (UQC phSn tich bien trung gian nhir sau (Hlnh 15.8):
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Pr = Pu, +P, xp,

Trong do, n 111kich thuoc rn~u, O'p, va O'PI," theo thlr t~fla sai I~ch
chuan ella uoc h.rgng P, va P,M; PrM 111h~ so tucmg quan giijoabien
dQc I~p X va bien trung gian M,

Tac dQng tong (Pr) cua bien d(lc I~p X vao bien phu thuoc Y khi
co bien trung gian M se 111tong cua Ilk dQng true tiep X ~ Y (P,Al) va
tik dQng gian tiep X ~ M ~ Y (P x p, ):

t = P,-P'M
',,-2 ~ 0'2 + 0" - 20' 0' I_ 2

/11 /JIM P. /J,u~ P XM

So sanh P, (trong so hoi qui gifra X va Y khi khong co hien dien
cua bien trung gian M) vui PIA, (trong so hoi qui gifra X va Y khi co
hien di~n ella bien trung gian M) chung ta se biet duoc Dietl kifll 3 co
th6a hay khong (PI" <P,?), Co nhieu phep kiern dinh duoc dung de'
kiem dinh SI,I' khac bi~t cua hai rrong so hoi qui nay, mQt trong nhfrng
each nay III phep kiem djnh t do Freedman & Schatzkin (1992) de
ngh], vai gill rr] thong ke kiem dinh nhu sau:

£(Y) = Po+P,X

Cuoi cung, de' biet sir hi~n di~n cua bien trung gian (co m~t P2
va pj; Dietl klfll 3) c6 lam giilm moi quan h~ giua bien dQc I~p va bien
phu thuoc hay khong, chung ta dung rno hmh hoi qui don X ~ Y
(Me hinh 3, Hlnh 15,8),
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BiendQcI~p X: Bienphu thuQcY:
DI'"tllln1ng -- PI\l£ 1.51(.341)--+Chfillltl!llg
h9Ch6, 111mquail hf

\ Jf
pz· -.39(.097) P3= -.57(.226)

\ Bien trunggian M: /
Tinh vi clllillg XUlil kM'u

Hinh 15.8. Biln trung gian: Tinh vi chung XLIat khau

Tra bang kie'm dinh th5ng kc P cho phan phoi tich (Craig 1936,
12) dllll1g ta sc biet duoc rrurc y nghia ella kiern djnh. Chu )' lil day Iii
phcp kiem djnh P cua rich 2 bien ng~u nhien (ham Bessel) nen no
khllng ph;ii 111phep kii:\'mdjnh z. Lily vi du v6i rmrc y nghia 5% cho
phep kiem djnh z lil1,96 va cho phep kiem djnh P la 2.18.

Vi du. Nguyen & Nguyen (2010) mo hlnh moi quan h~ gifra
dinh hll'ong hoc h6i vao chat lu'qng moi quan he va giA thuyel bien
tlnh vi chung trong xufit khll"ll (exporter ethnocentrism) I~Ibien trung
gian (Hlnh 15.8). Mil hlnh nay co nghla 111dinh huong hoc hoi vira
tac dong true tiep va sian tiep (thong qua tinh vi chong Xllat khdu)
vao chat hrong moi quan h~.

_ _ Pl. fll
-/I. _- va Z/I =-. a 'crfI, p.

Trang do:

C6 nhieu phep kie'm dinh diroc dung de kiern dinh phan tac
d{>ng gian tiep fl2 x p" Chung ta eo the dung phep kiern dinh phfin
phoi tich P (distribution of Products; MacKinnon & ctg 2002) nhir
sau:
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, Chu Y III IrQng sO hoi qui sir dung " day I;' trong sO chua chuan h6. vi
ch(mg la khong co sai I~chchuan cua tTOngsOhoi qUI dii chuan hoa.

Ket qua kiem djnh cho thay 5V khac bi~t nay chi c6 y nghia
(] rmrc 5% cho kiem djnh mot phia (rra bang ham phan phoi
trong Excel).

~ __~====~1.~74~-_1~.5~1~===r====~
= JO.3342 +0.3411- 2(0,334x 0.341)"'1-0.37'

=1.81

Phfin tich m6 hinh dua vao dCfli~u thu th~p tt'r m9t m~u 297
doanh nghi~p xual kh5'u cho ket qua nhu sall: Bien d9C I~p c6 tile
dong vao bien trung gian: fl, = -0,395 (sai I~ch chua'n se = 0,097, P <
0,00 I); bien trung gian rae d9ng vao bien phu thuoc: fl) = -0.57 (se =
0,226, P < 0,05); va, tac d9ng ella bien d9c I~p vito bien phu thuoc khi
co 5\1hi~n di~n ala bien trung gian: flUt = l.51 (se = 0,341, P < 0,001),
Khi kh6ng co 5~ hi~n di~ ella bien trung gian, trong so hoi qui giuil
bien doc I~p va bien phu thuec: fl,= 1.74 (se = 0,334, P < 0,001; chu y
ket qua nay lu mo hinh hoi qui don: Dinh IIwi1lg "~1CIIoi ~ ell } l.tiJllg
",oi qllm. irr), Ket qua Iren cho thay bien trung gian da lam giam hie
dong cua bie'n doc I~p vao bien phu thuoc: khi khong co bien trung
gian. trong so hoi qui fl, = 1,74 va khi c6 bien trung gran trong so hoi
qui fl'M = 1.51(p < 0.001).

Chung ta co the kiem djnh 5\1' khac bi~t nay (fl, - flul) thong
qua phep kicl11djnh t nhu sau (chu y h~so tuong quan cua X va M la
0,37):
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• ",~r SI,I'chtong In chi can kicm dinh khi co it nhat mQt tac dQng trung gian
III hay III khang <:6y nghia thong ke. Neu cac lac dQng trung gian deu c6 y nghia
lhlt.\c dong gidn t"'p luon cO y nghia vi gla trj toi han 7. (h03< t) cua tUng tac d(>ng
gian ticp nay dcu Ion han 1.96 (2) nen tich cua chung lu6n luon 1&0hon 2.18 (gia tr]
cua ham I' l~i mu'c y I1ghia 5%).

4.3. Ph an tich bien di'Cutict

4.3.1.Cac dang bien dieu tiet
Mi,lt each tong quat, bie'n di'eu tie't Iii bien lam thay doi dQ manh
(strength) va dang (Iorrn) ella moi quan h~ gii'ra bien doc I~p va phu
thuQc (Baron & Kenny 1986; Saunders 1956; Sharma & ctg 1981;

!JI = !J,M + fJ2 X !J)
= 1.51+ (-0.37)( -0.57)
= 1.73

Tra bang ham phan phoi P thl mire y nghia tai gia tri P nay i:J
muc P < 0.001. Neu cluing ta muon tinh tac oi,lng tong fJ, cua Dill/r
IrH'lJllg h(!(' I/(;i vao CIl I Ilf'IlllS 11IiJi ouan !I~IJ'I tac o(lng nay duoc tinh
nhu sau:

P=Zp. x=P.

=(-0.39)(-0.57)
0.097 0.226

= 10.14

Nell chung ta mLion kie'm dinh gia tri Cl1<1 lac dong gian tiep cua
Dinh hrrc'mg Ir(!c hoi -+ Cir 1 IU(TIlg moi qUnlr Irf (Djllh Iru(nrg hoc Iroi -+
Tinh tli cluing xrr ~ khliil ~ C/r t IUl!lIg 11101quail Irf) thi tien hanh tlnh
gia tr] toi han cua phep kiern djnh P nhu saus:
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2. NlI6m /1: Neu mot bien khang co quan h~ voi bie'll phu thuoc
hay doc I~p va cung khong co quan h~ h6 nrong voi bien
doc I~p thl bien nay c6 the' Iii bie'n di'eu lie't theo nhom
(homologizer variable). Bien dieu tiet thea nhom xuat hi~n
neu n6 co quan h~ voi sai so trong mo hinh hoi qui. Do d6,
chung ta chia m~L1 ra thanh nhieu nh6m dong nhat (Hnh
dong nha't trong nh6m cao) thi bien nay co the lam thay doi
tac dong cua bien doc I~p vao bien phu thuoc gilra cac nhorn
(trong 55 hoi qui ~ thay d5i theo cac nhom), VI vay n6 Ii!
bien dieu tiet thea nh6m.

3. Nh6m 111:Neu mot bien co quan h~ voi bien phu thucc
va/hay doc I~p va ding cO quan he h6 mong vm bien dQc
13p thl bien nay la bie'n di'eu Hit han hqp hay ron goi Iii
bien ban di'eu tiet (mixed/quasi moderator). Bien dieu tiet
dang nay duoc goi 111bien di'eu tiet h6n hop vi no co quan h~

1. Nh6'11 J: Neu mQt bien co quan he vm bien phu thufic DV
vMhay doc I~p (IV) nlumg lai khong co quan h~ h6 nrong
voi bien doc I~p thl bien nay khong lam chuc nang ella mot
bien d ret! tiet.

Zedeck 197'1; Hinh 15.6). Theo truyen thong trong nganh do luang
tam Iy (psychometric literature), chuc nang cua bien dieu tiet co y
nghia khi bien nay khong co quan h~ voi d bien doc I~p va phu
thuoc (Baron & Kenny 1986). Tuy nhien, dieu nay khong bAl buoc
nhir v~y vi trong thuc te nghien ciru khoa hoc, bien aieu tiet c6 the
the'hien i:J nhieu dang khac nhau.

Sharma & ctg (1981), philn loai cac bien din xem xch thanh
bon nhorn, dua vao (1) moi quan h~ giira bien xem xet vui bien phu
thuQc DV va dQe I~p N va (2) quan h~ h5 nrong voi bien aQe I~p IV
(Hinh ] 5.9).
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4.3.2.Phfin tich bien clicu tiel theo nh6m

Bien dieu tiet theo nh6m duoc 5lr dung pho bien [Tongnganh kinh
doanh, vi du so sanh giira cac loai hinh doanh nghiep, qui mo doanh
nghiep, vv. De phiin rich mo h.inhc6 bien di'eu tiet theo nh6m Chlll1g
ta chia m~u ra lam nhiCunh6m dong nhat sau do tien hanh dung hoi
qui cho lUng nh6m roi 50 sanh h~ SOphu hop R'va trong so hoi qui
P gifra cac nh6m voi nhau. Uly vi du, bien dieu tiet la qui mo doanh
nghiep, chung la chia m~u cac doanh nghiep thanh nh6m (theo
nh6m cua bien dfeu tiet djnh tinh nay, vd, nh6 vira, IOn).

Ngu1>n:Sharma & ctg ('1981,292)

KiIOllg c6 quan }If
IriJ tl/(mg vcri IV

I.Bienkhong II.Biendmu tietlilln chuc nang theo nhorndCeutiet

JIl. Bienclieutiet IV.Bienclieutiet
h6n hop tllllan tuy

C6 qllnlllr~
}l6/1I'I)'IIg v(ri IV

Kilong qllllll hf
va; DVvillV

C6 qllQlI Ilf
v(1iDV unllrll.'liV

Hinh 15.9.Cac d"ng bien dieu tiel

voi bien phu IhLlQcva doc I~p rna theo rruyen thong thl bien
dicu liel khong c6 quan h~nay.

4. Nhom IV: Nell mot bien khong co quan h~ voi bien phu
thuoc hay doc I~p nhung c6 quan h~ h6 tuong voi bien doe
I~p thi bien nay la bien di'eu tiet thuan luy (pure
moderator): bien dieu liet Iheo djnh nghla truyen thong.

595Chuang 15. M6 hinh h8i qui da bien, PATH va MMR



Nell kiern djnh f nay c6 y nghia (p < 0.05), chung ta ket 11I~n Iii
hai 010 hinh hoi qui cho nhom A va B khac nhau. Dieu nay co nghTa
lil bien tach nh6m da lam chuc nang cua bien ctieu tiet theo nhorn.

Can chu y them III phep kiem dinh Chow chi co gia tr] klu
phuong sai sai sO'ala 2 OO6m (A va B) bing nhau. VI v~y, truce khi
dung phep kie'm djnh Chow chung ta ph<iikiem dinh phuong sai sai
so ella hai nhom. De' kiem dinh gia dinh phuong sai sai sO'cua hai
nhom b3ng nhau, chung 13 dung phep kiem dinh F voi gia tr] th5ng
ke kiern djnh nhu sau:

F _ rSS," - (SS: + SS: )]' q
" •• -1" (SS: +SS:'}!(11-2q)

Ch~t che han, chung ta se dung phep kiern dinh Chow (Chow
1960).CQiq la so 11I01lgtham so din voc IUQI1gtrong mo hinh h'Oiqui
vcri p bien dQc I~p (q - p+1 VImo hlnh co them h~ng so hoi qui 13.); C
lil mo hinh tong quat: A Iii mo hlnh cho nhom A va B la mo hinh eho
nhorn B.Cia thuyel II" cua phep kiem dinh Chow Iii khong co su
khac bi~t gil'ra hai mo hinh hoi qui eho hai nhom A va B, Cia lr]
th5ng ke cua phep kiern dinh nay co phan ph6i F voi bac tv do Iii q
(ILl'so) vo n-2q (11\~1Iso):

Dua vao kha n:ing gilli thich cua R2 cling nhir trong so i3 cua cac
nh6m chung ta se xac djnh duoc vai tro cua bien di'eu tiet. Mot diem
ChLIy khi so sanh cac trong so hoi qui, chung ta phai dung h~ so chua
chufin h6a thay VIh~ so chuan hoa. Ly do Iii khi chuan h6a chung ta
da dieu chinh bien thien trong m5u (z/J. = /3,s-", 1Sy ; xem I~iChuong
13) nen khong the' dung de so sanh bien thien gilra cac OO6m voi
nhau.
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, "o!u 1\'. dmh nav khong rhoa, Limng la I..hon~ the dung k,iFIlldlnh Chow
,Ii' "!I'1ll dlnh '1,1 I..h';c nh.", g"r. hai nhom rna phill dilng phuong ph,;), \\,15
lW.,.ght"d le•.,t Squares) V5nd~ nal khong thu(\c pham v, ella gi~otrinh nay
Cac bJn lhich Ihll vi' vS'n <1;; nav Co th'" tham khao Overton (2001),

Vi du I ve bic'n dieu tiel theo nhom

Nguyen & erg (2004) trong m<}lnghien cuu ve tac d<}ngcua rnuc df;>
trao doi thong lin (information exchange) giCl'anha xuat khau va nha
I'lhap kh;;'u va dO nhay van hoa (cultural sensitivity) ClW nhll xlIilt
kh§'\1 dCli voi van hoa cua nhil nhflp kh€i'li vao chilt 1Lr!;JI1gmoi quan
h~ giLI'anha xlIill khflu va nha nhap khall, Nhom nghien ctru chia
mall b.1Ogom 288 doanh nghiep xual khau tai TPHCM thanh hai
nh6m, mot nhom cac nh1l nh~p khii'u Chan A va nhorn khac 111cac
nha nhfip khfiu Chau All, Nhu v~y, bien di'eu tiet la vung dja Iy (;\ va
ALI), Kel qua phiin rich cho thay trong so h'oi qui ella cac tac d<}ng
lren khong Ihay doi giCra hai nh6m nha nhap khau, VI vay, bien Vl1l1g
dja I)' khong lam chirc nang ella bien dieu tiet trong rna hinh nghien
eu'u nay.

"'eu phep kic'm dinh r: nay khong co y nghia (p > 0,05) chung ta
ket lu~n la gia djnh phuong sai sai so cua hai nhom bAng nhau duoc
thoa'.

8S" I (If. '\18"I' A J ('

ss; I til. = ,\lfS:
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Neu bien dieu tiet Iii bien dinh IUQ'ng, do luang b1mgnhieu bien
quan sat, de' phfin tich n6 6 dang aieu tiet theo nhom, chung ta din
chuye'n n6 sang bien dinh tinh b~ng each lay tong (hay trung binh)
sau khi danh gia gia trj va do tin ~y cua no (d~c bi~t 13 tinh don
hU'6ng;Gerbing & Anderson 1988).Tiep theo, ma lai theo nhom, lay
vi du, phan theo trung vi (median split).

ThuQc tinh sieu1hl-+l'rung thimh sieu thi .17(.023) 7,60 ,000 .14(,048) 3,02 .003

O\lng co lieu khicn->Trung lilimil sieu tf" ,06(,031) 1.87 ,061 .24(,078) 3.08 .002

Ngulin: Nguyen& ctg (2007b. 234)

Thu nhap caoThu nh~p thap

Thuoc tiuh siGu th] )Tl'ung lhanh sii!u th] ,18(,023) 7,62.000 ,]1(.043) 2,58 ,010

Dong co licli khi~n-)TI'ung Ihilnh sieu th] .07(,033) 2,00 ,045 ,20(,069) 2,94 ,003

pp p(se)p(se)'Bien dQc I~p -+ J3i1!'nphl,1 thu(lc

Trung nienTre

Nhom khach hang

Bang 15.2.Vai tro dieu tie't cua do tuoi

Vi du 2 v~ bi~n di~lI tie'l thea nhom

Mot vi du khac, trong mot nghien cuu vEllac dong ella bien thllOc
tinh siell th] va dong co tieu khicn trong mua sam (hedonic shopping
motivation) vao long trung thanh cua khach hang doi voi sieu thi,
Nguyen & ctg (2007a), dua vao dir lieu thu th~p tlr 608 khach hang
sieu th], phar hi~n do tuoi va thu nhap cua cua khach hang lam thay
doi cac moi quan he gilra bien phu thllOCva cac bien doc I~p neu tren
(Bang 15.2). VIv~y, bien do tlloi (rre va trung nien) va bien thu nh~p
(thap va cao) la cac bien dieu tiel theo nh6m.
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1. HOi qui X -7 Y cho tong the' rn~u chung ta se co bien thien
cua sai sO' cho rno hinh tong (Ma hinh G): SS;;

Vi du 3 ve bi~n dieu tie'! thea nh6m

Nguyen & Nguyen (2010) xem xet vai tro di'el! tiet nhorn cua bien
canh tranh phat trien (personal development competitiveness) dO'i
v6'i tac dong ella nang luc giang vien va dong co hoc t~p (bien doc
I~p X) vao ket qua hoc ella sinh vien (bien phu thuoc Y), Canh tranh
phat tric'n III mot bien ti'em an do IUCmgb~g 4 bien quan sat voi
thang do Likert 7 diem (bien djnh luong). Sau khi danh gia thang do
nay, cac tac gia lay tong cua 4 bien do IUCmgde 1<)0 thanh mQt bien
duy nhat va dung trung vi de tach gia tr] ella bien nay thanh hai
nh6m: nh6m co canh tranh phar trie'n cao (Mo hinh A) va nh6m cO
canh tranh phat trie'n Lhap (Mo hinh B)

Dua vao du' lieu ala m~lI 1278 sinh vien dai hoc tai TPHCM,
nhom tac gii:\ nay pha: hi~n canh tranh phat trii'!'n lam thay doi tac
dong cua nang I,rc giling vien vao ket qua hoc ~p ella sinh vien:
Nhom sinh vien co canh tranh phat trien cao thl ~ (Mo hinh A: nang
Il,l'cgiang viell -t ket qua hoc t~p) = 0,341 (p < 0,001) va nhom sinh
vien co canh tranh phat h'ie'll tha'p ~ (Mo hinh B: nang luc gitll1g vien
-7 ket qua hoc t~p) - 0,298 (p < 0,001), Nhir V~Yf tac dong cua nang
I,Fe giimg vien vao ket qua hoc t~p cua sinh vien manh han trong
nh6m sinh vien co canh tranh phat trien cao. Hay noi each khac, canh
tranh phat tricn lam thay doi do manh ella quail he: nang Il,I'egiang
vien (bien doc I~p) -t ket qua hoc t~p (bien phu thuoc), nen no III
bien dleu tiet theo nhorn.

l3ay gib chung ta su' dung phep kie'm dinh Chow de kiem dinh
xern hai rno hinh: Mo hinh A (nhom sinh vien co nang lire canh tranh
phat trie'n cao) va M6 hinh B (nhom sinh vien co nang luc canh tranh
phat trien thap) co khac biet nhau khong. De thuc hi~n phep kien,
djnh nay, chung ta din thuc hien ba rna hinh hoi qui nhir sau:
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Cia tr] thong ke F cho thay, voi b~c tl_I do cua tlr Iii 2 va cua m5u
Iii 1274, phep kiem djnh Chow dat rmrc y nghia p < 0.001; nghia la

F _ [SS,?-(SS: +SS:)]lq
.-2 .•-2•• ,27. - (SS: +SS:)/(Il-2q)

= [18508.015 -(8783.151 +8936.638)]12
(8783.15 I +8936.638)1 (1278 - 4)

= 28.380

Voi b~c t~I'do cua nr so Iii 607 va cua m~u so Iii 667, gia trj F
nily eo rmrc y nghta p > 0.05. Nhu v~y gia dinh plurong sai ella sai
so trong hal m5u nhu nhau duoc chap nhfin, Do do, chung ta c6
the dung kiel11dinh Chow lte' kie't11dinh SlJ khac bi~t cua hai 1110
hinh (A va B). Cia trj thong ke F cho kiem dinh Chow nhu sau
(chu y kich thuoc m5u n Q 1278 va vi mo hinh chi c6 1 bie'n doc l~p
nen q = p + 1 a 1 + 1 - 2):

Ket qua ANOV A cua ba mo hlnh hoi qui tren duQ'c trlnh bay
trong Bang 15.3. Tnroc khi thirc hi~n kiem djnh Chow, chung ta kiem
djnh gia dinh phuong sai cua hai mo hlnh (A va B) b~ng nhau: Vi sSe
cua Mo hinh B 100 hon SSe ella Mo hinh A nen gia tri thong ke F cua
phep kie'm nay nhu sau:

2. HOi qui X ~ Y cho nh6m sinh vien co canh tranh phallrie'n
cao chung ta so?co bien thien cua sai so cho Mo hinh A: SS:;

3. HOi qui X ~ Y cho nhom sinh vien co canh tranh phat trien
thap chung ta se co bien t!'lien cua sai so cho Mo hinh B: SS:.

Phu'ongphap nghien cuu khoa hoc trang kinh doanh600



G01

4.3.3. Phan tich bien dieu tiel han hop va thu'lin my

De' phfin tich bien di'eu tiet thuoc nhorn bien di'eu tiet h6n hop (Nh6m
Ill) va bien dieu tiet Ihuan IUy (Nh6m IV), ch{mg ta su dung bien tich
(Iile dong h6 tuong giCrabien <li'eutiet va bien dt;ic I~p; Hlnh 15.10).
Mo hinh nay thuong duoc goi III mo hlnh hoi qui di'eu tiet MMR
(Saunders 1956).

Truce tien chung 1<11110hlnh bien dieu tiet thee dang dung de'
philn tich. Mo hlnh nay co ba biin tac dQng vao bien phu thuQc:

Bang IS.3. Ke't qua ANDY A cho M6 hlnh G, A va B

Bi(fn Ihien d( Truns blnh P Gi;l tr] p
bien U,jen

MIl /Ii/ll, G

Imi qui 55r 20140.905 1 20140.905 1388.577 .000

I'h'lln duo sSe 18508.015 1276 14.505

Tong 38648.920 1277

Mo "ill" A
HOi qui SST 10985.9().I 10985.904 834.279 .000

Ph'llndu sSe 8783.151 667 13.168

Tong 19769.056 66!1

M6 hl,,/r B

Hoi qui SSr 7873.427 7873.427 534.78'1 .000

PI,,,n dir SS.. 8936.638 607 14.723

Tung ]68'10.065 608

mo hlnh cho nhom canh tranh phat !rien cao va thap khac nhau. NhU'
v~y bien canh tranh pluillrieil Iii bien dieu tiet thee nhom,
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£(Y) = P. +P,X

Ba trong SOhoi qui p, y, va I) co the c6 y nghia (ca p, "/, Ii # 0).
Tuy nhh~n,theo truyen thong, de mot bien la bien CHell ti~t, tac dQng
cua tich [doc l~p'dieLl tiet] vao bien phu thudc phai co y nghla (6 ~ 0),
Neu 13 '# 0 va y '# 0 nhung 1) = 0 thi bien dfeu tiet khong co y nghla.
Nghia 111n6 khong lam chuc nang cua bien dfeu tiet vi khcng lam
thay doi tac dQng cua bien di)c I~p vao phu thuoc rna chi Iiim(it bien
dQcI~p.

Ova vao co 56 neu tren, chung ta tien hanh phan rich bien diell
tiet han hop va bien dieu tiet Ihllan tuy, Tnroc tien, xem xet mo
hlnh hoi qui don SLRgifra bien doc laPX va bien phu thuQcY, dlung
ta co:

"" ----yBiendieu tiel Z -

Biendoc I~pX -- ~ -------+ Bienphu thuoc Y

Hlnh 15.10. Phiin tich bien di'eu ti1!tbAng hoi qui MMR

'L Tac cua bi~n doc I~pX vao bien phu thuQc Y vci trong so hoi
qu i ~i

2. Tac dong cia bH!'ndieu tiet Z vao bien phu thuoc, vci trong
so hoi qui y; va,

3. Tac dong cua tich [d(ic I~p·dj'eu tiel], hi~u img h6 tuong
gifra bi~n doc I~p va bien dfeu tiet, vao bien phu thuQc
(trong so hoi qui 6).
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Luc nay, neu Z thay doi thl trong so hoi qui p; gifra x va Y se
thay doi theo. Do d6, theo djnh nghia cua bien dieu tiei, Z la bien
di'eu tiet VIno la thay doi moi quan h~ (trong so hoi qui) gii}a Xva Y.

E{Y) = fl., + fl;x

Di'et, nay c6 nghi., la bien Z khong co quan h~ voi bien phu
thuQc cung nhu bien dQc I~p. Nhu va.y, Z Iii bien dieu tiet thudn tlly
(Hinh 15.1 J b).

Chu y them III trong rna hlnh bien dieu tiet tren, nell chung ta
d~ t fl; = (fl, + c>Z),ch ling ta co:

E( Y) = flc, + /),x +CiXZ= ~, + {fl,+ OZ)X

Nell fJ"y va Ii cleU khac 0, phuong trlnh MLR cho thay bien Z
vira co quan h~ voi bien phu thllQc (dong vai tro la biEi'ndoc I~p) va
vira co quan h~ h6 tuong vai bien doc Ia.p (XZ). NhU' va,y, Z Ja bien
dfell tic't hon hop (I finh lS.11a). Z lam thay doi dang quan he va do
manh cua lac dong giira bien doc la.p va phu thuoc.

Nell IrQng so hoi qui y ~ 0, phuong trmh Ml.R ITI?" Ir&thanh:

£(Y) = flo + fl,X + yZ +axz
= flo - yZ + (fl, +OZ)X

Bay gib cho bien dieu tiet Z tharn gia vao rna hinh, rno hlnh hoi
qui c6 dang sau (Hinh 15.10):

603Chuong 15.Mo hlnh h'Oiqui da bio!'n,PATH va MMR



E(Y) = /3. + rZ + (/3, +bZ)X

Kill Z Iii bien di'eu tiet h6n hop thl n6 lam hai clurc nang trong
cung mot mo hlnh: bien doc I~p va bien cti'eutiet Khi Z thay doi, n6
khong nhimg thay doi bien phu thuoc Y (chuc nang bien doc I~p voi
trong so hoi qui y)ma con thay doi trong so hoi qui /3; giua X va Y.

Khi Z la bien dinh tinh, lay vi du, giOi tinh, chung ta co hai gia
tr], chung ta ma dummy cho 7 thi Z se lay hai gi<i tr], vd, 0 cho nh6m
nam va 1 eho nh6m nil. Mo hinh bien di'eu tiet hbn hop 0 duoc bi~u
di~n eho hai nh6m nhir sau:

ECY) = /3" +12 + (/3, +bZ)X
=/I,,+YZ+/3;X

Bay gia cluing ta xem xet eho truong hop )]10111nhbien dfht tiet
han hQ'P:

Bien dicu ticI thu'an lily Z

Biendoc l$p x=r:Bh!n phu thuQc Y

b. M6 IIil1/' 1"';b;<I"lie,,'iilIlIllOIl I.i"

Bien d9c1~p x I Bienphu thuoc Y

Bi;;"" dicu li;;"1hlln hop Z /

n.M8 IIil1/' vOi bie" die" tiiililorr/1(m

Hinh 15.11. Mil hlnh vai bi~n di'eu ti~t hbn hop va thuan ttly
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Nhu' v~y, chung ta thay bien dieu tiet Z oil lam thay doi trong
so hoi qui giu'a nh6m nam va nu: h3ng so hoi qui nr fl. sang Po + r
va d(> dl5c duong hoi qui IU' P, sang p, + r , Trong rruong hop Z III

bi&'ndieu liel thuan ruy, khi Z lay gia tri 0 (nhorn nail') thl p,' = p, va
khi Z JCi'ygi<l t r] 1 (nh6rn nu') thl P; = fl, + r (chu y J1IP. kh6ng thay

doi nhu' trong trueng hop Z la bien dieu tiet h6n hop). Tirong t\1'nhu
khi X la bien d i~u hOn hop, Z df! lam thay dOi trong so hoi qui p, cua
tac dong X -}Y eho hai nhorn nam va nLr(rn p, sang fl, + r), Tuong
lV nhu v~y eho tl'u'ong hop Z Iii bien dinh tinh co nhi'eu gia tri.

Nhu v~y, bien di'eu tiet theo nh6m Iii tnrong hop d~ebiet ella
bien diCu tiet h6n hop hay thuan tuy (vi bien t1ieutie! thuan tuy cUng
Iii truong hop u~ebi~t cua bien di'et, tiI'!'t hanhop) khi no la bien djnh
tinh (dinh danh), Tren co so nay, chung ta eo the' ket lAin, ve m~t
phan tich, birrndi'eu liet heln hop Iii tnrong hop tong quat cua bien
dieu tie'!. Bien dffiu tiet thufin Illy Iii mrong hop d~e bi;:! cua bii!'n
diCu tiel h6n hop va birrn dieu tiet thea nhom Iii tnrong hop d~c bi~t
cua bien dleu tiet thuan Illy hay han hop,

[)v'a vao philn rich Iren, chung ta d~ dimg sit dung rno hinh hel
qui de' phat hien cac dang bien dieu tiet trong nghien cuu cua chung
ta (xem lai phan hoi qui co rae dong h6 tuong giua cac bien trong

E( y) = (Po + r) + (fJ,T o)X
=P~+ p;x

Khi Z ~ 1 (nhorn nu), m6 hlnh hei qui cho nhorn IlU nay
nhir sau:

E( y) == Po + fJ,X

Khi Z - 0 (nh6m nam), m6 hlnh hei qui cho nh6m narn nay
nhusau:
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• n 111 kich thuac m~u

• P2 Iii so hJQ'J1g bien dQClap trong rna hinh M11 rna hinh co
bien di'eu tiet (Z) lit bien dQc lap

• p) la so IUQ'J1gbien doc I~p trong rna hinh M), rna hlnh c6
tac dong h6 nrong giua bien dqc I~p va bien dieu tiet (XZ)

Trong do,

Sau do kiern djnh (kiem djnh F) rrurc gia tang M' cua R' trong
mo hlnh M2 va M3 chung ta biet duoc Z co phai 121bien dieu tiet
(lhuan ruy hay h6n hop) khOng. Gia tr] thong ke cua phep kiem djnh
cho nurc gia tang Rl co phan phOi F voi bac tv do a ttl' so la p, - /)2

va b~c tl,l' do (; m5u so III /1- p,-1 (vd, Aguinis 1995; Jaccard & erg

1990):

£(Y) =P.+ jJ,X [Mol
£(Y) = fl. + floX + jZ [M2l
E(Y) = fl. + floX +r2 +1iXZ [M,l

Chuang 14). Chiltn luoc phftn tich bien di'eu tiet han hop va thuan
tuy b~ng ma hlnh hoi qui MMR: dung phuong phap hoi qui thu b~c
de trac IUQ'ng, theo thtr tv, ba ma hinh hoi qui Mo' M2 va M, duoi

day (three-step hierarchical regression; vd, Chaplin 1991; Wise & ctg
1984; Zedeck 1971):

Phuong phap nghien cou khoa hoc trong kinh doanh606



• Bien chuii'n Irung binh I. co trung binh = 0 nhung phuong sai '" 1; bien
chuan h6a Iii bi"n c6 Irung binh = 0 va phuong Sa; = 1; xem lai Clurong 9).

Trong do:

X"_YL +ZSy I s,
'f'C' ..\.l)

Nell phep ki@'mdjnh F co y nghia (p <0.05), rrurc gia tang u2 c6
y nghia. Hay noi each khac, Z la m{>tbien di'eu tiet (thuc su, chung ta
chi can phep kiem djnh I cho trQng so h'Oi qui §cua tac dong h6
luang XZ va Y co y nghla, chung ta ket lu~n duoc vai tro ella bien
dieu tiet Z vi chung luang duong nhau). Chu y them la, neu Z la bien
di'eu tiel thuan ttly (kiem djnh aR' gifril M, va M" thuc hi~n tuong
tI,I' nhu tren, cho thay mire thay doi M' khong co y nghia: ho~e kiem
djnh y ; 0), chung ta se so sanh M!gifra rna hlnh M;(Ma hinh JII}
nhung v~ng m~l yZ vi y = 0) va M,.

M{>ldiem can chu y khi phan rich rna hinh M, la hi~n nrong da

cQng luyen. Vi tlch ZX se co luang quan cao voi X va Z vi v~y da
cOng luyen sc xuat hi~n gifra X, Z va XZ. De' tranh hi~n nrong nay,
chung 1(1ciin lay chua'n lrung blnh (Cronbach 1987) hoac chuan h6a
(Dunlap & Kemery 1987) ella bien dieu tiet x va bien dQc l~p Z tnroc
khi lay tlch XZ cua chung8• Nhu v~y, bien rich trong MJ lit
(X - X)(Z - Z) neu dung bien chuan trwlg btnh, ho~c In

(X - X)(Z - Z)I S,vS%neu dung bien chuan hoa, thay vi XZ. Thuc hi~n
nhu v~y, chung ra se kh~e phuc duoc hien nrong da cong luyen. Ly
do Iii neu c~p bien x va Z co phan phoi chufin (multivariate normal)
Ihi h~ so ruong quan '(.1. C/.Iella chung diroc tinh nhv sau (Dunlap &

Kemery 1987):
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Bu(Jc 1. Xern xct xem co rnai quan he h6 nrong ZX gil'ra bien gia
thuyet Iii bien dieu tiet Z voi bien dQc I~p X kh6ng? "'eu moi
quan h~ h6 tucmg nay (XZ) co y nghTa (/j ;:0), lien h1111hBuoc 2.
"'eu khong (Ii = 0), chuyen sang Buoc 3.

4.3.4. Kham phil cac dang bie'n bie'n di'ett titt

Sharma & ctg (1981) duo ra qui trlnh bon buoc de kham pha cac
dang bien d feu tiet (phSn nhorn, di'eu tiet thuan tUY» elfeu tiet h6n
hop, va khang di'eu tiet) nhu sau:

Chung ta thay ding hi so trong eong thtrc tinh '(X ..fZ) eo trung

binh cua X (X) va trung binh ella Z (Z). Neu chung ta chuan trung
binh (hay ehuii'n h6a) hai bien X va Y thi hi so trong cong thtrc nay se
b3ng 0 nhung mau so khac O. Vi v~y, h~ so tuong quan 'ix ..lZ) =O.

Hay noi each khac, trong mo hinh h'Oiqui cua bien di'eu tiet, hai bien
doc I~p khong co nrong quan voi nhau nen hien ruong cong tuyen se
khong xuat hi~n.

Chung ta cling dln chu y them r~ng, vi trong thuc ti~n nghien
cuu, giil d inh X va Z tlurong kh6ng duoc thea man, do do, 'i.r, \"1.) c6

the lien den 0 chu khong b~ng 0, Vl ly do nay, khi phfm tich rno hinh
!loi qui voi bien di'eu tiet, chung ta van can phai tinh he s5 VIF de'
xern xet mire dQ do cong tuyen gifra X voi ZX va Z v6i XZ.

X va Sy la rrung binh va do I$eh ehua'n cua X;

Z va Sz la trung binh va do I$eh chuan cua Z;

rrz 111he so tuong quan ella X va Z,

Phuong phap nghien ciru khoa hoc trong kinh doanh608
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Vi du vc phfin tich bie'n dicu tie'l lhuan tuy

NgLly~n Dinh Tho & NgLly~nTh] Mai Trang (2013) thuc hi~n lTI<:lt
ngllien CLI'Uvll chuyen giao gieo Iri thirc tir truong dai hoc vao doanh
nghie;p thong qua sinh vien h~ vua larn-vua hoc khoi nganh kinh til',
dira vao m6 hinh AMO (Ability-Motivation-Opportunity) de xem xet
mOi quan h~ sirra ll'i thuc thu nh~n ttl trirong dai hoc va ket qua
chllyc'n giao Iri IhllC cho doanh nghiep ella sinh vien h~ vua lam-vue
hoc khai ng1mh kinh te va vai tro di'eu tiet cua gia tr] canh tranh
trong doanh nghiep. Ma hinh ly lhuyet va phfin tich dooc trlnh bay
trong Hinh 15.12. CI,1the' phuong phap nghien ClfU va phfin tich nhir

sau:

Bu'ac 4, Chia m~u thanh nhieu I1h6m dong nhat dua vao Z va
xern xet rae d~ng ella X-t Y co khac nhau cho ttl11g nhorn
khong? Nell co, Z Iii bien dieu tiet theo nhorn. Nell khong, Z
khang phili 111bien (tieu liel.

Bu-ae 3. Xem xet Z co quan he voi bien phu thuQc hay dQc I~p
khong? 'eu c6 ()' ;I: 0), Z khong phai la bien c:ti'eutiet (n6 c6 the
la mQt bien dQc I~p vi (J Bltoc 1 no dii khong c6 quan he h6
tuong), Neu Z khang c6 quan h~ voi X va Y, tien hanh Buoc 4
(vi n6 co the'liI bien dieu tict thea nh6m).

Blroc 2, Xem XCIxcrn Z co quan h~ voi bien phu thuoc Y khong?
Neu c6 ()' ;I: 0), Z la bien han hop. Neu khong (J = 0), Z lil bien
di'cLi tiet Ihllan IUy. Cil hai truong hop nay deLi lam thay doi
dang quan he;cua X->Y.

Chuang l5. Mo hlnh h(')i qui da bien, I'ATil va MMH



Tllllllg du Itile ghl gial Ihi~t1 thang do de do ItrO'ng cac klull
ni~1ll nghil1n ciru]

C6 ba "hai ni,;m nghien cuu duoc sir dung trong nghien cuu
nay, d6 Iii (1) kift qua chuyen gino tri thirc cho doanh nghiep,
goi tilt In ket qua chuyen giao ttl tlurc, (2) tri rhuc thu nhan
duoc t" nhll tmong (tri thCre thu nh~n), vii (3) gia tr] canh
tranh. Ket qua chuyen giao tri thifC diroc do 11I'<mgbAng bon
bien quon silt, ky hi~u tLr KT 1den KT4. Thang do nay dua vao
thong do kct qua ehuyen gtao tri thue ella Ko & etg (1995),
dimg dC'do luong ket qua chuyen giao tri th.rc gilta nhll tu van
va khach hang, Vi v~y, cae bien do lu<mg duoc dieu chinh tho
chuyen giao tri thoc gilta nhi! truong va doanh nghi~p thong
qua sinh vien h': vira lam-vua hoc.

Tri thuc thu nh~n trong nghH!n ciru nay la nhfrng kien th.:rc
va ky nllng tong quat thu nh~n duoc trong qua trlnh hoc t~p t(li
truong. Thang do tri thtrc thu nh~n lily til, thang do ky nling

Phuong phap nghien cuu [tac gia gi&i thieu phuong
phap tl1\I'C hi~n nghien ciru]

MolI''''1plllllllfrh---
Trithuc thu nh~ntit Ketqua chuyen giao
InrOngd~il1QeX / tri thtlcY

Tri Ihll'C tim nh~nX' Cia Iri canh tranhZ

Tri thuc Ihu nh~n til Kelqua chuyen giao
Inrongd~i hQCX I tri thuc Y

Cia Iricanh tranhZ

Hinh 15.12.M6 hlnh v(ri bien dieu tiet hon hqp va thulin hiy

MOIlillir Iy tllIIyii1

Phuong ph&pnghien Clftl khoa hoc trong kinh doanh610
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Kel qua nghien ell'll

Dtfllh gitf tllnllg do [lac gia gieri Ihi~u each danh gia thang do

Phuong phap Cronbach alpha dU'Q'cdung de danh gia dQ tin
e~ycua thang do va phuong phap phan tim nhan to EFA (vcri
phep trich PAF va phep quay Prornax) duoc su dung de danh
gia gia tr] hOi IV vii phan bi~t rna thang do. Ket qua Cronbach
alpha cho Ihay cac thang do dar yeu cau ve dO tin ~y. C\I the,
Cronbach alpha ella thang do ket qua chuye'n giao tri thirc lil
0.83, ella Ihang do tri thue thu nh~n lil 0.87 va cua thang do gia

M5u Itac gid giOi Ihi~u ve mall nghien ciru]

Nghicn cuu chinh lhLTCduoc thuc hien blmg phuong phap
djnh luong va cling thong qua ky thu~t phong van true tiep.
MQt m~u Ihu~n ti~n bao gom 843 sinh vien h~ vua lam-vira hoc
(tQi clurc, v~n b~l1g hail khoi nglmh kinh te t~i hai tnl'irng d~i
hoe kinh te chinh tai TPHCM: Truong DH Kinh teTPHCM viI
TJ'U'c'mgDH Kinh tc-Lu~t, DH QuO'c gia TPI-ICM duoc phong
va'n dC' kic'm djnh cac gi~ thuye't. Trong m~L1co 547 sinh vien
nli' vlt 296 sinh vlen nam. VI1dO tUDi,da so sinh vien co (to tuoi
ttr 35 tr6 xuong (747/843), trong do co 607 sinh vien lam viee
cho doanh nghiep trong nm)c va 236 sinh vien lam vi~c cho
doanh nghiep co von dall nr nuoc ngoat.

tong quat (GSS: Generic Skills Scale) trong thang do kinh
nghi~m ve chuong trlnh hoc (CEQ: Course Experience
Questionnaire; Wilson & «s 1997). Thang nay bao gom sau
bien quan sat, ky hi~u tir GS1 den GS6. Gia tri canh tranh dLfqC

do ILtOngb~ng bOn bien quan sat, ky hieu tlr CVl den CV4.
Thang do nay dua vao thang do rna Chen & ctg (1999), phan
anh quan diem cua nhan vien (sinh vien vira lam-vlra hoe) ve
khen thuong, nang b~c nhfin vien dua vao nang It!C cua ho. Cac
thanh do nay duoc do luang dang Likert 7 diem, trong do I:
hoan toan phan elOi vII 7: holm toan dong y.

Clw(mg 15, M(j hinh hoi qui d. bie'n, PATH va MMR



Ki€;" di"/. gin Ihlly€l [lac gia gi&i thi~u ve plurong phap va kel
qua phan tlch de kiem dinh gia IhuyetJ

Phuong phap hoi qui Ih':' b~cduoc SU'dung de kiem dinh cac
giil thuyet duoc de nghi. Cung chll y them Iii trong hai gi"
thuyet de nghi, co mot gia thuyet (H2) ve bien dieu tiet (gi<itrj
canh tranh). De kic'm dinh hai gia thuyet nay, bien dieu tiet (gio
trj canh tranh), dl/a rhco Cortina & ctg (2001), duoc lien ket
chung trong rno hinh Iy thuyet (giit !huyet H1), Ghi tr] canh
tranh du'Q'c gia thlJyet lil bien dieu tiel thuan tuy (pure
moderate)!'), nghis lit n6 chi lam thay doi moi quan he giU3 tri
thLre thu nh5n va kel qua chuyen giao tri tlurc: n6 khong co
quan h~ vol kel qua chuyen giao tri thuc. Vi v~y, each lien kit
nay thvc hi~n nay nhtr sau [lac gilt gioi Ihi~u each th\.c hi~n
hoi qui MMR]:

1. Mot bien do luong duy nh1i'tQUO'c sir dung cho bien
hll nrong (Ping 1995): DOng co chuyen giao va gia tr]
canh tranh (ky hieu III Tri I/r{rc 11111IlIIlJn'Gid Iri CIJII/t
lrallh);

2. Tri thlre thu nh~n va gia trj canh tranh III cac khru
ni~m don hlJ'Ong nen bien tong dlrqe sir dung cho hai
khai ni~m nay;

3, De tninh hien tl.J'QI\gda cOng tuyen, bien chuan trung
binh (mean-deviated), co trung blnh ; 0 nhung
phuong sai ¢ 1, dl.J'Q'C sir dung de tinh bien hll urong
(Cronbach 1987);

tri canh tranh 1110.84. Kct qua EFA cho thay co ba thanh phan
ducc Irich v6i tong phuong sal trich Iii 55.21% t"i eigen-value
1111.40. Hem nCra,cac bien do IUOng deu co Irong so cao (~ 0.50)
Iren khoi niem chung do IUOng va Ihap tren khai ni~m chung
khong do luOng. Vi v~y, cac thang do lOOng ba khai niem
nghien rou nay deu dat gia tr] hoi tu va phan biet Ltac giil kel
lu~n ve do lin c~y va gia IT! thang do).

Phuong pMp nghien cuu khoa hoc trong kinh doanh612
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Bang 15.3. K~I qua h(li qui thu' b~c: bien dfeu tiet thu'an tuy

Moltlnh Trong so hoi qui P VfF

8 se p
II~ng so 8.128 .658 12.35 .000

MI
Tri Ih<rcIhu nh~n .378 .021 .536 18_41 .000
II~ngsO 7.846 .658 11.92 .000
Tri Ih6c rhu nh~n .384 .020 .545 18.77 .000 1.007

M2
Tri th6c thu nh5n'

.017 .005 .104 3.59 .000 1.007
Cia tri c~nh tranh

Bien ph ... Ihu{X::K"I qua chuyc-n grao tn thue

R'hl~uchinh .296; I\R' 0 .011 (p < .(01)

Ket qua uoc luong hoi qui tht'r b~c diroc trinh bay 6 Bang
15.3. Ket qua eho thay moi quan h~ giiia cac khai ni~m nghicn
CLIUdeu e6 y nghla thong ke (p < 0.001). CI,l the, HI gifl thuyet
Iii tri thlIe thu nh~n tu-nha truong cang cao thi ket qua chuyen
giao tri thue tU nha truOng vao doanh nghi~p cang cao, Ket qua
h'Oi qui cho thay gia thuyet nay ding duoc chap nh~n (13 =

0.545, p < 0.001). H2 gii\ thuyct gia tr] canh tranh lam gia tilng
moi quan h~ giiia tri thlIe thu nh~n duoc tu- tnrong dai hoc va
kel qua chuyen gino tri thuc ttl nha truong vao doanh nghiep.
Ket qua hoi qui cho thay tac dong ella ho tuong gifra tri thuc
thu nhfin v~ gi;) tr] "mh tranh c6 y nghia thong ke (13 = 0.104, p
< 0.001). Ket qua nay eho thay gi;l thuyet H2 cling duoc chop
nh~n. Di~1Inoy co nghia 111khi sinh vien vira lam-vira hoc danh
gi~ gi~ Il'j canh rranh cang cao thi tae dong gilta tri thirc thu
nhfin tll' tl'u'emg d\li hoc vao ket qua chuyen giao tri Ihu'c ho thu
duoc III nha tmong vao doanh nghi~p cang cao.

4. Lay bien rich rri thLfe thu nh~n'gia tr] canh tranh va
eho bien nay tac dong vao bien ph\! thuoe (kel qua
chuyen giao tri thuc).

Chucng 15. lViohinh hoi qlli da Ilien,PATH vii :vtMR



Bang 15.4. Ket qua hoi qui fhu b~c; bien dieu tiet hon hop

R R' It"'" SE toR' M dil <l£2 pit-F)

Ml 577 .333 ,332 3.275 .333 419.873 1 841 .ooo
M2 .579 .336 .334 3.271 .003 3.411 840 .065

M3 .58S .342 .340 3.256 007 8.519 1 839 .004

Trqng sO hoi qui

0 se Il p VIF

MI H~ngsO 8.213 .589 13.95 .000

Dong COchuy.n Si80 .577 .028 .577 20.49 .000

X: [)Qngco chuyen giao trl thirc (bien doc i~p)
Y: Ket qua chuyen giao tri thuc (bien phu thuoc)
Z: Ci~ tr] canh Iranh (bien dieu tiet h6n hop}

£(Y) = flo + fl,X [M,l
E(Y) = flo + fl,X + yZ [Ml]
E(Y} c Po + fl,X + yL +OXZ [M)]

Trong do:

Vi du v'e phfin tich bien di'eu tiet han hQ'P
Trong ding nghi~n cuu ve chuyen giao tri thuc tir tnrong d~i hQC vao
doanh nghi~p thong qua sinh vien h~ vira larn-vira hoc !<hoi nganh
kinh te trong vi du nell tren, cac tac gi<i nay xern xet vai tra dieu tiet
han hop cua Cia trj canh tranh vao rnoi quan h~ gifra dong co
chuyen giao tri thuc va ket qua chuye'n giao tri thtrc, De kiern dinh
vai IrOdleu tiet han hop cua Cia tr] canh tranh, ba mo hinh M I' M1 va
M, sau day duoc uOc hrong b~ng OLS (phuong phap uoc hrong
binh phuong be nhat) thong qua rno hlnh hoi qui thtr b~c. Ket qua
U<1c IU'Qngdiroc trinh bay trong Bang 15.4.

Phuong phap nghien cU~1khoa hoc trong klnh doanh614



4.4. Phan tich bie'n kitm soat

Nhu dii gi6i lhi~u, bien kie'm soar lit bien chung ta khong t~p trung
nghien ciru. Chung ta chi muon kiem soar mire do giai thich cua n6
nhv the nao cho bien thien cua bien phu thuoc. Nhu v~y, ve m~t Iy

Ket qua cho Ihay, neu so SaM gill'a M, va M" rnuc thay dO'i
tlR'cua Il' chi c6 y nghia (1 rmrc 10% (rrurc y nghia cua 6F, PM"=

0.65). Neu chon mLI'Cy nghra 5% tht bien dreu til~'tZ (GUI tri CC1nh
tranh) khong lam choc nang cua bien doc I~p.Tuong tv nhu v~y cho
trong 50' h'8i qui Z (13- 0.058, P = 0,065; Bang 15.4). Bay gib, so sanh
M, voi M2 (hay M" tuy nhien chung ta c6 the' xer 6 mLI'C y nghla '10%
nen se so sanh vai M1)' chung ta thay rmrc thay doi tlR2 cua Rl CO)I
nghja (p <0.0'1).

Xern xet ky hen vao trong 50' hoi qui, ehUng ta thay tac dong
cua rich D(ing co C"rty~lt gil1(} • Gil! tr] cqnh trann co y nghia thong ke (p
< 0.01). Bay gib trong s6 hoi qui B eua Z cung co y nghia o rrurc 5% (p
= 0.032). Nhu v~y, khi dua tich XZ vao mo hinh hoi qui, do co mot
rmrc dO cong tuyen nhat djnh, nen trong so hoi qui cua cac bien se
thay dol. Do v~y, chung ta c6 the kift luan IIIGia tri canh tranh da lam
chuc nang di'eu tiet han hop.

B,ll">/,,, thOl,"': K.t qua chuyi'n giao In thu,

M3

Ila,,!po 7.0M .858 8.23 .000

Dong co chuy(!ngino .'168 .028 .569 19.98 .000 1.025

CI~Iri c~nh tranh .058 .031 .053 L8S .065 1.025

H.inll sO 7.1~7 .1!S4 8.37 .000

OQngro chuycn 81.0 .551 .029 .551 19.01 .000 1.072

Gi~Ifi c~nh lranh .067 .031 .061 2.15 .032 1.037

OQngco chuv.n 1\'30• .02~ 008 .084 2.92 .004 1.051

GiJ lrt co\)nh Iranh

M2

615Chu'Ong 15. Me hinh hoi qui <I. bien, PATH va MMR



Kjem d [nh (kiem dinh F) rrurc gia tang 6.R_' ella R2 trong ma
hlnh M, va M)chung ta biet duoc C c6 phai III bien kie'm soat khang.
Nell llRl c6y nghTa (thl trong sO'hoi gill y ding co y nghla), chung ta
ket lu~n til bien kiem S0<1tC lil co tham gi3 giill thich (bo sung, cung
voi bien doc If),pX) cho bien thien rna bien phu thuoc Y. Nell y co 'I
nghla (y;;:O) nhung fl, khong co y nghia (fl,=O; bien doc I~p X
kheng giai thich cho bien thien ella bien phu thuoc Y), bien kie'm soat
C Labien giai thlch thay the (bien dQc l~p X).

Chu y them r3ng. bien kiem soar C khong phai Ja bien chung ta
nghien ciru. VI v~y, ve m~t kiem dinh 1'1 thuyet khoa hoc, chung ta
khong kie'm djnh no, nghia 13 chung ta khong eo gici thuyet ve no
nhtr rruong hop ella bien doc l~p X. ve m~t oj nghia trong nghien
ciru, neu bien kie'm soar C co oj nghia, n6 dong val tro giai thich bo

..
I

£(Y) =A, + fllX [M,]
£(Y) = fl.~· fl,X + J<-' [M,]

thuyet, bien kiem soat III mot giili thich thay the (cho bien doc I~p)
hay bo sung (cung bien doc I~p) cho bien thien cua bien phu thuoc,
ve m~t phan Itch, bien kiem soat IIImot dang bien doc I~p. VI vf).y,
chung ta phfm tich n6 nhir mot bien doc I~p, Diem khac bi~t trong
phan tich III chung ta phfin tich cac bien kiem soat trong mot buoc
rieng (tnroc hay saul voi nhiing bien doc If),pkhac de kiern soat.

De' phan tich bien kiem soat, chung ta cUng dung ma hlnh hoi
qui thu b~c (de' c6 the' philn tich cac bien doc If),ptrong mot buoc va
bien kie'm soat cho buoc tiep theo). Chu y la, nrong tv nhu nhiing
bien doc If),pkhac, bien kie'm soat co the'la dinh hrong hay dinh tinh.
Neu bien kie'm soat 1abien djnh tinh, chung ta can rna dummy (hay
dO'iung) cho n6 tnroc khi dua vao phan rich hoi qui. Ma hlnh hoi qui
thu b~c cho bien kiem soar C duoc bieu di~n nlur sau:
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X: Dong co chuyen giao tri thlre (bien doc I~p)

Y: Ket qua chuyen giao tri thirc (bien phu thuoc)

C,: Bien kiem soat (giai tinh)

C,: Bien kiem soar (dQ tuoi)

C.: Bien kiem soat (loai hinh sa hiru)

Trang d6:

E(Y)"'/l.)+fJ,X [M,l
E(Y) = fJo I (J,X -l- r)C,+ r/', + r~C) [M,]

Vi du v~ phan tich bien kiem scat

Cung trong citng nghien ciru ve chuyen giao tri thuc tir tnrong dai
hoe vito doanh nghi~p thong qua sinh vien h~ vira lam-vue hoc khoi
nganh kinh te trong vi du neu tren (bien dQc I~p X lit dQng co chuyen
giao tri thirc va bien phu thuoc Y la ket qua chuyen giao tri thirc), cac
tac gia nay xem xet vai tro kie'm soar ella ba bien kiem soar: C,: giai
tinh (narn, nu'), C!: tuoi (tre. trung nien) ella sinh vien he vua Ulln­
Vll'a hoc, va C,: 10i;1ihlnh doanh nghii;\p (co hay khong co von d'liu ILt

ruroc ngoal). De thuc hi~n dieu nay, mo hlnh hoi qui thu-b~cduoc Sll'
dungvci hai m6hinh hoi qui M, va M,:

sung, Nell C khong e6 y nghia, bien nghien cuu X co cang co gia tr]
(quan trong hon) Irong vi~c giai thich bien thien cua bien phu thuQc
(xem lai phan Cac tieu chufin danh gia mot Iy thuyet khoa hoe trong
Chuang I),
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Bang 15.5. Ke't qua hai qui thlr b~c; bie'n kiem soat

R R' R"~dJ SE Il.II' Il.F dfl df2 p(AF)

M] ,577 ,333 .332 3,275 ,33~ 419,873 84] ,000

M2 ,587 ,;\45 .342 3,252 ,012 4.962 3 838 ,002

Trcng s6 h(}i qui

II '0 P P VIF

Ml '1;1118 so 8,213 .589 13,95 ,000

DlinSco chuyC'ngiao .577 ,028 ,577 20.49 ,000

M2 Hans so 6,822 .777 8.784 ,000

Dongco chuyC'n gino .565 .028 ,565 19.99 ,000 .979

Cio, tlnh .800 ,236 ,095 3.39 .001 .986

D91uol .550 .356 .044 1.54 .123 .980

Loai hinh sO huu ·.042 .250 ·.005 ·.170 .865 .996

Bit. ph" 1/1119<: Kclqua chuy~n grao lri thue

Cling chu y them lit tat ca ba bien kie'lll soat, gi&i tinh (C,), dO
tuoi (Cl), va loai hlnh so hCfu (C,) deu lit bien dinh tinh voi hai
nhorn, V, v~y, mi;)tbien dummy dtroc Slr d1,U1gcho mai bien khi dua
vao phfin lieh hoi qui: C, (1 = nCt,0 = nam); C1 (1 = tre, 0 = trung
nien): CJ (I = doanh nghi~p co von trong ruroc, 0 = doanh nghi~p c6

von dau tu rnroc ngoai). Kel qua uoc hrong duoc trinh bay trong
Bang 15.5. Ket qua nay cho lhay, ca ba bien kie'm soat: gioi tinh va do
tuoi cua sinh vien h~ vira lam - vira hoc, va loai hinh s6 hfru ella
doanh nghi~p ho lam vi~e deu khong co )' nghia thong ke; nghla la
chung khong giai thich bien thien ella ket qua dluyen giao tri tlurc
vao doanh nghi~p.
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Allalyze -oJ Regression -oJ Linear: dim bien phu tlru9c viio {j

Dependen t vn dim d9CI~p tlllr nh 1 (bi€il clUing til danh gia lil
quail trl)llg 1111 1) vilo c5 lndependentts) -oJ Next: dim bier, dgc
ItJp tlllr lrai velo (j lndependentts) -oJ tiep tllc nlll( trell ... -oJ

Statistics: 1111 II c/lIIgl VIloR ~quared change (di'co ki€;" dillh
F cho 6R l)-oJ OK.

5.2. Phfin tieh bien kie'm scat, dieu tiet !hu'an tuy va hon hop

De phan tlch bien dieu tiet thufin tuy, han hop va bien kiem soat,
chung til Stf dung mo hinh hoi qui thu b(ic (xem Chuong 13). Cach
thuc hi~n nhu sau:

Allalyze -oJ Regression -oJ Linear: du« bieh ph!1 111119Cviw 0
Dependent d,m rar bien dge I~p vno 0 lndependentls), dim
biei, phl111nhom 11(10Selection variable -oJ Rule ... -oJ equal
to: dun gin tri ,,171111"h6m VIla 0 ualue (vd, c1u4ng til c6 2 nh6111,
IHlm - 1 vii lIIi' =2, IIell cJulng In muol1 xu' J!! mall nam, dml git:i
tr] 1 "itv) Continuendcpendenrts) -oJ OK (clnlng In Sf co kel
qllli h"Oiqui dID 111r01ll 1111111,sau d6 dira git! tri 2 Vt10,duing ta Sf

cci kel qwi lr'Oi qui cho /1lrO//7 nir).

5. Phfln tich bien dieu tiet voi SPSS

5.1. Phan tieh bien dieu tiet theo nhom

Oe phfin tich bien dieu tiet theo nhorn, each thong thuong nhat III
chung ta tach m~u n ra thanh hai (vd, n, va n2) hay nhieu nhorn, roi
tien hanh phfin tich hoi qui eho rung nhom (xem Chuong 13). Tuy
nhien, chung ta khong din phai tach m~u rnll Slr dung bien phan
nhorn de philn tich cung mot luc trong SPSS. Cach thl,l'chi~n nhir sau:

CI1l1'O'ng 15. Mo hinh hoi qui CIabien, PATH va MMR



Chuang 15 nay gi6i thi~u mo hlnh hoi qui da bien MVR trong
d6 c6 nhi'eu bien phu thuQcdinh hrong va nhi'eu bien doc L~pc6 the
la djnh tlnh, djnh hrong hay ca hai. Mo hinh MVR gia djnh la cac
bien phu thuQc khang co quan h~ v&i nhau. VI v~y, MVR thuc chat
111mQt t~pcac rna hinh hoi qui bQiMLR va chung ta d~ dang phan
tich ma hlnh MVR thang qua phan rich limg ma hinh hoi qui MLR
rieng Le.

Ma hlnh PATH lit l11ahlnh trong do co nhi'eubien doc I~p (djnh
tinh hay djnh luong hay ca hail, nhi'eubien phu thuoc djnh luong va
nhi'eu bien trung gian dinh luong. M6 hinh PATH cling la t~p hop
nhi'eumo hinh hoi qui. Vi v~y, chung ta v5n co the SIXdl,mg OLS de'
uoc luong cac trong so hoi qui va h~ so phu hop R2 cua nrng mo
hmh hoi qui rieng Itt

Cheong nay cung gi&i thi~u bien trung gian, bien di'eu tiet, va
bien kiem scat, ba loai bien cung duoc SLr dung pho bien rrong
nghien ell'lI khoa hoc kinh doanh, Bien trung gian Iii bien tharn gia
giai thich cho moi quan h~ gifra bien dQc I~p va phu thuoc, Mo hinh
hoi qui (t~p mo hlnh hoi qui) cling duoc 5lr dung de phan rich mo
hinh c6 bien trung gian.

Bien dieu tiet 111bien lam thay doi do manh va dang cua moi
quan h~ giiia bien doc I~p va phu thuQc.Co ba loai bien dfeu tiet, d6
la, (1) bien dfeu tiet thee nh6m, (2) bien ban di'eu tiet, va (3) bien di'eu
tiel thuan lUY.

Bien dfeu tiet thee nhorn la bien kh6ng co quan h~ voi bien phu
thuQchay doc I~p va cling khang co quan h~ h5 tuung v&i bien doc
I~p. Bien dieu tiet dang nay lam thay doi hie dong cua bien doc l~p
vao bien phu thuQcgiua cacnhom. Bien dfeu tiet han hop Labien c6
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quan h~ v6i bien phu thuoc va/hay doc I~p va rung c6 qLlan h~ h6
tucng v6i bien doc I~p. Bien dieu tiet IhLlan tuy iii bien khong co
qllan h¢ v6i bien phu thllOc hay doc I~p nhung co quan he hf>nrong
v6i bien doc I~p.

Cuoi cung, bien kiem soat Iii bien chung ta khong t~p trung
nghien MI, rna chi muon kiem soar mire dOgiai thich cia no nhir the
nao cho bien thien cia bien phu thuoc, Nhu v~y, ve m~t Iy thuyet,
bien kie'm soat Iii mot giai thich thay the (cho bien doc l~p) hay bO
sung (cung bien doc I~p) cho bien thien cia bien phu thuQc.

Clurong 15.Mil hinh hoi qui da bien, PATH vaMMR



7, Nguyen (2009b) nghien ciru moi quan h~ gifra chat luong lin hl~u va
long trung thanh ella hoc vien MBAvii xay dung mo hlnh nghien ciru
trinh bay trong 1Iinh B7,

6. C6 bao nhieu loal bien dieu tiet? ChLlI1gkhac nhau va giong nhau nhu
the nao? Cho vi du minh hoa?

5, Cho bict dicu ki~n en ban nhal de' Illot bien la bien di'eu tiet? Cho vi du
minh lwa?

4, Cho biC'tsu khac nhau va giang nhau gifra bien diflu tiet va bien trung
gian? Cho vi du minh hoa?

3, Cho biel ban chat cia h~ sO xac dinh tong quat R,;, trong 010 hinh
PATH? Hay minh hoa b~ng vi du?

2, Cho biet s\r khac nhau va giang nhau gifra 010hinh hoi qui da bien va
PATH? Cho vi du minh hoa?

1. Cho biet sv khac nhau va giang nhau gifra 016hinh hoi qui da bien va
hoi qui bQi?Cho vi du minh hoa?

CAUH61 ONT~PvA THAo LU~NCHUaNG 15
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10. Xiiy d~g rno hinh nghien elru trong do co bien !.runggian va bien dieu
tiel va hoach dinh qui trinh phan tim rno hinh nay?

9. Xiiy dung mo hlnh nghien CtIU Slr dung rno hinh PATH va hoach dinh
qui trinh phfin tich rno hlnh nay?

8. Xay dung mo hinh nghien CtIU Slr d~JI1ghoi qui da bien va hoach djnh
qui trlnh phan rich rn6 hinh nay?

b. l3aygiQ, nhll nghien cuu nay muon xern xet eo Sl,I' khac bi~t giu'a
cdc trong so hoi qui f3 trong InO hinh tren co khac nhau gilta hoc
vien theo hoc cac chuong trlnh MBA trong nurrc va MBA co lien
kit voi mfoe ngolli khong? Hay cho biet bien nao co the lam bien
di'@utiel? Bien cli'Cutiet nay i::J dang nao nell n6 lam duoc chuc
nllng CLIObien dieu tiel? Hay hoach dinh qui trlnh phan tich m6
hinh vOi bien die" tiet do?

a. Ilay thiet ke qui trinh phan rich de co the' xac djnh duoc car trong
so hoi qui fJ trong mo hlnh cung voi h~ so phu hop long quat
R '?M'

DSu 1I.r
chtrollg trinh

(.! Trung thanh
1-'4 ... chuong trinh

Chat h.n;mg
chuong trlnh

Ch5'lluong lin hi~u
• Rii rang
·Nh.t quan
·Tinc3y

Hinh U7.MB hinh nghicn ein.
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