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( Muc tieu

» Gi6i thiéu vé factor analysis

e Cac budc trong factor analysis

e Thao tac thuc hién

 Poc két qua

 Cac phan tich khac sau khi thuc hién factor
analysis
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Tai sao can Factor analysis

« Mot s0 bién c0 thé do truc tiép: toc do, chiéu
cao, can nang

» Mot s6 bién khac khong thé do truc tiép
bang mot ciu hdi: tinh sang tao, hanh phc,
su hal long, su thoai mai....

» C4c bién nay can dugc tao ra mot cach gian
tiép tir nhiéu cau hoi khac nhau

» Factor analysis s& gilp tao ra cac bién nay
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Factor analysis la gi?

 FA la cac phuong phap rut gon data

o Tim moi lién quan cua c4c bién lién tuc dua trén
moéi lién quan cua ching

> Phan tich nhiéu bién va giai thich ching bang
vai nhan t6 hoac thanh to

o C4c bién 0 lién quan véi nhau duoc nhdm lai
véi nhau va tach ra khoi cac bién khac ma no it
lien quan




Ban nhom cac gwonng mat nay theo cac cach nao?




Factor Analysis
\

> Dichvu  Sutiénloi  Giaca

Théi dd cua bac sT, y ta niém nd 0.59

M¢& clra dung gi&y 0.65

Giup bénh nhan qua dién thoai 0.62

Khoang cach t&» nha dén bénh vién 0.65

gan

C6 chd dau xe 0.86

C6 ctra hang thubc bénh canh 0.83

C6 dich vu budi téi va cudi tuan 0.72
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Piéu kién

« C4c bién phai ¢ lién quan véi nhau

 Néu méi lién quan ma nho- khéng thich hop
cho phuong phap Factor Analysis

» Test ma tran cac moi lién quan bang:
o KMO test
o Bartlett’s test of sphericity
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Cac budc trong Factor Analysis

Factor analysis thuong c6 4 budc:
> Bugc 1: Tinh ma trén cac moi lién quan cho tat ca céc
bién (correlation matrix)
> Budc 2 : Factor extraction
> Budc 3 : Factor rotation
> Budc 4 : Ra quyét dinh cu6i cling vé s6 nhan to can
o1lr lai
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Cac budc trong Factor Analysis:

» The Correlation Matrix

 Budce 1: the correlation matrix
> Tao correlation matrix cho tat ca cac bién
o X&c dinh cac bién ma khong c6 lién quan véi bién
khac
> Néu moi lién quan gitra cac bien nho, ching c6 thé
khong chung mot nhan t6- FA khong phu hop
o Correlation coefficients = 0.3- OK.
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Cac budc trong Factor Analysis:
The Correlation Matrix

o The Kaiser-Meyer-Olkin (KMO)
o Bartlett Test of Sphericity:

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 801
Bartlett's Test of Approx. Chi-Square 632.486
Sphericity
df 21
Sig. 000

- KMO 1a mét chi tiéu dé xem xét su thich hop cua FA Néu 0.5 <KMO <1
thi phan tich nhan t6 1a thich hop

- Kiém dinh Bartlett xem xét gia thuyét HO: D6 twong quan giita cac bién sb
guan sat bang 0. Néu kiém dinh ndy cd ¥ nghia thong ké (sig <O0. 05) thi céc
bién c6 twong quan vai nhau trong tong thé

© Dr. Maher Khehf‘&" " I msmm%é



Cac budc trong Factor Analysis:
Factor Extraction

e Buéc 2: Factor extraction
» Muc dich chinh cua budc nay 1a xac dinh cac nhan to.
e Thuong dung phuong phap Principal components
analysis dé xac dinh cac nhan to.
o The 1t principal component I& phitc hop giai thich duoc nhiéu
bién thién nhat trong quan thé (15t extracted factor), sau do
giam dan & nhan t6 thir 2, 3...
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Cac budc trong Factor Analysis:
Factor Extraction

o Dé XéC dinh gil’\i' lai Total Variance Explained

Extraction Sums of Squared
1A 4 Initial Eigenvalues Loadings
bao nh Ieu faCtO r’ Can Comp % of |Cumulativ % of |Cumulativ
4 ) 2 /( /( . onent Total Variance e% Total Variance e%
Cu VaO yeu tO " 1 3.046 0.46 30.465 7046| 30.4 30.465
- 2 1.801 18.011 > 48.476 1.801 18.011 48.476
OEigen Values >1 o | \eoost \ost sosee| doce]_socot’ sasss
4 .934 9.336] 67.902
OThe Scree Plot. A I I
6 711 7.107 83.414
7 574 5.737| 89.151
8 440 4396 93.547
9 .337 3.368| 96.915
10 .308 3.085| 100.000

Extraction Method: Principal Component Analysis.

© Dr. Maher Khelifed L= (SMS
ﬂ mﬂmamulmmﬂma



Cac budc trong Factor Analysis:
Factor Extraction- scree plot

Scree Plot

» Do doc cho thay céc factor
16n.

o Khi hét @6 dbc, thuong céac
factor con lai co0 gia tri Eigen
<1.

» Ngoai c4c test thong ké, can
dua vao thuc tien va y van

o Giai doan nay chua két luin so
nhan to.

Eigenvalue
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Steps in Factor Analysis:
| Factor Rotation

e Bude 3: Factor rotation.

« O budc nay cac factors dugc rotated dé n6 co y
nghia hon

» CH nhiéu phuong phap rotation

« Phuong phap hay ding nhat la Varimax
rotations.

© Dr. Maher Khelifaﬂ] :;m! ,WSM,M MS )



Steps in Factor Analysis:
Factor Rotation

Chon cac factor ¢ tri s 16n nhat va nhém chiing thanh nhom, r6i dat tén cho
chung

Rotated Component Matrix2

Component
1 2 3

| discussed my frustrations and feelings with person(s) in school .803 .186 .050}
| tried to develop a step-by-step plan of action to remedy the problems .270 .304 .694
| expressed my emotions to my family and close friends .706 -.036 .059]
I read, attended workshops, or sought someother educational approach to .050 .633 .145
correct the problem

| tried to be emotionally honest with my self about the problems .042 .685 222
| sought advice from others on how | should solve the problems .792 117 -.038]
| explored the emotions caused by the problems .248 .782 -.037
| took direct action to try to correct the problems -.120 -.023 772
| told someone | could trust about how | felt about the problems .815 172 -.040]
| put aside other activities so that | could work to solve the problems -.014 .155 .657

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.
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Steps in Factor Analysis:
Quyét dinh cuoi cung

* Budc 4: Quyét dinh
> Chon céc factors c6 y nghia thyc tién nhat
o Chon cac nhom bién sb ¢d chi so6 16n cho ciing mot factor
> it tén cho factor theo y nghia cua cac bién

Sau do:

-Céc factor nay co y nghia khong? Co phu hop voi y van trudc
day khong?

- Nén dung chi so factor hay chi s6 thuong trong cac phan tich
tiép theo?
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( “Mot Factor tot”

I

- Makes sense

o Will be easy to interpret
o simple structure

o Lacks complex loadings
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( Thuc hanh trén may
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Budce 1: Tur thanh menu cua SPSS chon
Analyze
Dimention reduction

Factor m
dacior Ana

Khi hop Factor

X Variahles:

analyses xuat M
hién: &4 Motle! [mode] E & Engine size [engine._. [ <]
_ Dua CaC blen f 4-vear rezale value... f Horsepower [horse... w
can phan tich f Log-franstformed a... f Wheelhase [wheelb... M
thanh nhan td & Price inthousands [ W & Wickth [with] [ : l
vao khung & Sales inthousands .. & Lenih [length]
Variables, & Iscore: 4-yearres.. & Cur weight [curb_. I H
- Sau do lan lu’(_)’t d’ Lscore Curb waig... 49 Fuel capacity [fuel_.. 4
chon cac nut: & Iscore: Engine siz.. o

. - Selection ‘ariahl
- Descriptives & Iscors: Fuelcaps.. Q e
- Extraction & Iscore: Fueleffil..
- Rotation & Tscore: Horsepow. [v Value..
- Scores
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Factor Analysis Descriptive

actor Analysis: ves

—tatistics
| Univariate descriptives
o Initial solution

~Correlation Matrix

| Coefficierts 7| nverse

| significance levels || Reproduced
| Determinart o Arti-image
/| KMO and Bartlett's test of sphericity

Statistics:

-Univariate descriptive: mean,
SD

- Initial solution:
communalities, eigenvalues,
% of variance explained

KMO and Bartlett's Test of
Sphericity: Test factor model
IS appropriate
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Factor Analysis Extraction

Or Anatysis: £xir n

Methact  Principal companents

b

Analyze
@ Cur.relflim miatrix

©) Covariance matrix

1 rDisplay

Eﬂ Unrotated factor solution
|yl Scree plot

Extract
@ Based on Eigenvalue

—_—

Eigenvalues greater than

() Fixed number of factors
Factors to extract:

Maiimum terations for Convergence:

25

i) co | e

Khi chon Extraction, chon
phuong phap mac dinh cua
SPSS la Principle
components
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Factor Analysis Rotation

or Ana . on
~Method
) None ©) Quartiman

@ varimax © Equamax

© Direct Oblimin © Promax
I'_--II.| 1] I'.’.|:|||.: 1

~Dizplay
| Rotated solution || Loading plot(=)

haximum ferations for Convergence: (25

i) o |

Trong hop Rotation, danh
dau Varimax néu phuong
phap la Principle
components
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Factor Analysis Scores

or And « racior >Cores

W Save as variables

~Methad

®) Regression
O Bartlett
() Anderson-Rubin

f Display factor score coefficient matrix

Khi bam nut Scores, hop
Factor Analyes:
Factor Scores xuit
hién

Chon Save as variables
néu ban muon luu lai
nhan s6 (da chuan hda)
ctia tirng nhan to
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Factor Analysis Options

 Chon Sorted by size dé
& Factor Analysis: Options |3 sap xep Cac bién quan sat

Missing Values trong Cﬂng mf)t nhén té)

- diimg gin nhat

© Replace wih mean e Chon Suppress a}bsolute

Coefficient Display Format value Iesqthan neu

] Sorted by size khong thé hién cac nhan

I} Suppress smoll coctiicierts t6 CO gid trj tuyét d6i nho
ATISONS vakis below: [t hon mot gia tri nao dé
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Poc két qua

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 807
Bartlett's Test of Approx. Chi-Square 907.865
Sphericity
df 78
Sig. .000

- KMO 0.5 <KMO <1
- Bartlett test of Sphericity <0.05: cc bién 6 twong quan véi nhau
trong tong thé
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Poc két qua

Total Variance Explained

Component Initial Eigenvalues Rotation Sums of Squared Loadings

Total % of Variance | Cumulative % Total % of Variance | Cumulative %

1 758 28.905 28.905 2.561 19.699 19.699

2 1.785 13.734 42.639 2.184 16.800 36.499

3 10.172 52.811 2.121 16.312 52.811

4 956 7.354 60.165

5 776 5.966 66.131

6 740 5.694 71.825

7 667 5.127 76.952

8 627 4.823 81.776

9 585 4.502 86.278

10 508 3.908 90.186

11 486 3.736 93.923

12 430 3.306 97.229

13 360 2771 100.000

Extraction Method: Principal Component Analysis.

Con so 53% cho biét 3 nhan to giai thich dugc 53% bién thién cua céc
bién quan sat hay cua dir liéu
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Poc két qua

Scree Plot

Eigenvalue
[ (%]

1 1 | I I 1 1 | I 1 1 | I
1 2 3 4 5 g 7 8 a 10 11 12 13
Component Number
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Rotated Component Matrix?®

Component
1 2 3

BQC két quév | can be flexible with my 805

time

| am satisfied with my .704
salary

I am provided with .664
computer

Factor loading I&n nhat phai lon | |35 sothaw towear
hon hoac bang 0.5. Néu n6 nho My office is good and 574
comfortable

hon 0.5, nén loai tirng bién quan | wofice have refresh 740
Sét mf)t training often

583

| receive adequate .739
training to meet my
currentresponsibilities.

| get good guidance and 723
instruction from myboss

My supervisor response 309 .590
well to me when | have
issues or concerns

My boss like my work 825

I am contributing to .746
improving the conditions
of the communities | am
working in.

I find myjob to be .698
motivating and | like to do
it.

People in the office value 488
my jobs

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.
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Quyét dinh cudi cung

» Nhu vay C4c bién quan sat dua vao FA dugc
rit gon thanh 3 nhan t6. Ban ciing biét moi
nhan t6 gom cac bién nao.

» Ban sé& can phan tich xem cac bién nay cé y
nghia gi, tir @6 dat tén cho nhan to. Tén can
dai dién cho cac bién quan sat cia nhan t6




Nhan s6

e Trong Hop Factor Analysis, chon nut scorre,
sau d6 Regression dé Iuu lai cac nhan so
ctia Nhan t6 mot cach tu dong. Nhan so nay
da duoc chuan hda.

e Sau d6 dung nhan so nay nhu mot bién
trong cac phan tich tiép theo

- Hoic tinh nhan so cta nhan to bang phuong
phap trung binh cong
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Cac phan tich sau khi thuc hién phan

tich nhan to

» Tién hanh cac phan tich théng thuong khac:
ANOVA, regression

» C6 thé dung nhan so chuan hogc tinh nhan
SO
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Céac van dé voi Factor Analysis

* NO mang tinh ngh¢ thuat nhiéu hon
khoa hoc
o C6 nhiéu phuong phap extraction (PCA,
FA, etc.)
> C6 nhiéu phuong phap rotation
(Orthogonal, Obligue)
> S céc factors dugc chon? T
e Chinh vi vay ma day la phuong phap
rat hay!
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