EEZFEJ%/\’I‘E(B)
B
BRMENEE A

RiEin
X1 BB RER st E &
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SEN R
- B—TE(22
I -

s BEERE
gl RIFR

s BEEHRRE
E ~ WEFD
s AEDNE
ERER 2 &

W) #E E 483 ( dimension reduction )

BZBHZER - ERARONEY
R FTIR i AR H B, -

S TRELRE - THEEZR
- FIBIDHT - EREDIT S % (1]
RE—EPEEE - BLUELEKES
B -

i

o

BRI PASREBLU NI Z LRAS - WEER -
SSHARE, SPSSERIEERAEH : BEMat BT (MR ) ALk, HARH
Hi-2010/10/05(2k 55l -
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o IEE DT BET T REST L (RERES
common factor analysis) LUKSEFxR 2 " #8BE ., -
n TEBUE.  ERGASERUZIFECEE -
» "EAREST.  BNRERLEREENGES

s " RE L (validity): gE3WRI BRI B FR ARG ERIIRE -
s NEKE (internal);: 15RO EFEMHEEE N -
s INMERE (external): tTHEERRAV BRI -

f =

https://hmwu. 1dv.tw



L {‘Eﬁﬂzj‘bnin-l_ﬁ__r ’ ﬁﬁ’%

o JEGWIEEARREIS . IR E RSP - MEEREmOIE -

\I

L T‘Rﬂz MSy=1 lmll\nb‘?z *EE/L:\ G IE’TZ‘ZEE EJ

B A TIRIEA

HEE @ RETBYUERR E__,\(jZ/E A ) °

s RATH: ZBEEAEHAEMMABRINES

38 A A R A I -

= R FT IR IR

(ml

 BEFRERESE: SR eLURE G w2 ERTIEEIR -

RIEBEIFE R ( operational definition ) - @& —
PEEIREREAN AR AT R - S RE

LEYMES - EEERSE

EFMEER -

FieE THBRIFER . @  BEEERTESHEANENZE - B0 "RE, NEREZURE
NAVN /Aﬁ%tﬁﬁﬁl MARBTERAERENHE ;, "'BE. NERESR
E-BH-BH- K 7 ﬂ%}t’:&ﬁl %Dﬂ%fgfﬂ'ﬁlﬁ FRAERBRIHE - Fi

PITRE M rH—;F‘ﬁJ HMZHRIEE

EBUMAENTTE - FAHD1E§7/|\J E’J

"L THE NERRAES
~¢1ﬂxx7ﬁ“ﬁ§ﬁﬁﬂiﬁ RRIE750% -

PRIA TS, ~ T#E L A " AmEZD ) FARERFER
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éﬁr’iﬂim HEESREE  ERAREZITEEER

n B BEFFRIE

 DIRMFEERATRHMZMEER

s AIRBIRZEY): S ERRER BRI HRIIEIER
AL -

n HEFREEITEEIA: fH L ERBVE -

 BESMEESENSR  FEE - Pt EMEE

a5 -
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s WEZE "HARER ) ZIEEMSOIEY - MIFEARLIEXRS -
n WEWFEEIZE RAZBRELAREZER -
» WEEHBRNEEK - REEEE -
» —SUESEREEHBANFSEHNREREHREN -
» EHUAARRHE - JREBHAERALERE -
s WEFABRAE - (EBEWEIRA S Al (0 58 1 5w ) 11 B Al & RHH
mETERAMSL -
s JBREEAVNER  £RIBGELEUSEEN - BRENS
ARV HERAVBE -
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1. ABME (content validity):
n EXCAR)ABTER) WEt)EAERY -
s BHENOEEE  HEBASo]&ER -
s ABMENRIZBEEEE "EoMExR, -
s UEDEEHISIEMEA G -
n RS TBEINE |

2. MIERAEERUE (criterion-related validity)
n FEHERBISNEQUVEEIRGINEE -
n BROMNMENE (BEEREFNEEHENE). BE 2B - EHE
ARBER  BEERESE -
n (RIFRE 7 B R
n  "ERYE(concurrent validity) o 388152 2 218 B RIRIAZ 7 B RGRRIIZE -
s "FRRIRUE (predictive validity) o : #8015 2 BEARR RN 2 B GNEE -
n WREBMNEREKERBEENEENEG - X "TERMWE
(empirical validity) 4
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3. EBERUE (construct validity):
s ERMRESEGEHEE—LVESERZ)D -
s flipgEsn=REm v EBOIBEBEZREE -
s BEVUEERSR:
RIBXEVRE MBIAMRAESR - E1 R IER -
Mm@ HERTE -
EIEE A EETHO -
HETEREDTLL F RIS T Ese B WHEEFMMERBNOIEREE -

ExBA "EBNWE, -

4. BRUE
s AR EET ZSRFHEZERER -
s REBEEXER  SisTHoMESZEIE  BHREENTEAES

ERElr "THERER ) EERREZ/OESEME - BRI T ES
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fnsE EEIZE 247 (Confirmatory FA): BREEIEmAa1E -
EEEEH -

m There is a set of unobservable, latent
factors zi,j =1, ... k., which when

acting in combination generate X.

m Goal: to characterize the dependency
among the observed variables by
means of a smaller number of factors

(groupings).

m A few factors can represent the groups
of variables.

m FA always partitions the variables into
factor clusters.

https://hmwu. 1dv.tw

PCA :=w"x-p)

x]_ x2 F— xd z]_ zzuunzk

W
—

FA Xx—p=Vz+e

x]_ X2 P xd z]_ zz..szk




il
SN=

m FA assumes that each input dimension can be written as a
weighted sum of the k factors, plus the residual term.

k k
Ti— i = ) iz te, i=1,-,d — Var(zi) = Y _ v + i
j=1 7=1

Factor loadings . .
| The variance explained by the

Model: x—-p=Vz+E common factor and unique
[dx1] [dxEk|[kx1][dx1] factor
Sample Unique Factors
Common Factors [ -1 . &
X = {Xt}iil ' , L
E[Zi]z{], izl,*“,k‘ Var(ez)=1/)¢
Ex'] = pu Var(z;) = 1 Cov(ej,€) = 0,0 # 5
COV[Xt] = COV(Zi, Zj) =0, 75 J COV(Eia zj) =0, V‘E,]

https://hmwu. 1dv.tw



Y = Cov(x)
= Cov(Vz + E)
= Cov(Vz)+ Cov(E)
= VCov(z)VT + T
= VV' + U

U = diag[¢h],

Variance Component:

1 =012y +01229 + €1

Cov(z, 22) = Cov(vig2g, 22) = vipVar(zg) = v, === Cov(x,2z) =V

The loadings represent the correlations of variables with the factors.

Example: two factors

Cov(z1,72) = v11v21 + V12V20
If X, and X, have high covariance, then they are
related through a factor.
Ist factor => v,q, V,; high
2nd factor => v,,, V,, high
In either case, the sum will be high.

If X, and X, have low covariance, then they
depend on different factors and in the products
in the sum.

One term will be high, the other will be low, the
sum will be low.
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Model. x—pu=Vz+E

Variance Component: Y = VV! 40 == O = diag[th]L,
S=VV!l + v

|/

To find | V = [d X ]

U = oI Probabilistic PCA

V = 0I Conventional PCA

m [f there are only a few factors (V has few columns), then we have
a simplified structure for S.

m Finding factor loadings and the specific variances.

S = cDC” = cD?D'/2CT = (CD'/?)(CcDV/?)T

_sz+¢. ” 9 zk: 2 = [d x k] )
= ij T Wi | e—)p | )= 57— v — CDY?
=1 S Dopxk VO
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m [t can be used for knowledge extraction when we find the loadings and try to
express the variables using fewer factors.

m It can also be used for dimension reduction when k< d.

B Find the loadings w;; such that

d
Zi= Y wizi+ 6, j=1,-,k
j=1

2t =Wix'+e, Vt=1,---,N

Find the factor scores z; from X;.

k
i — i =) izt e, i=1,---,d
j=1

NOTE: For dimension reduction, FA offers no
advantage over PCA except the interpretability of
factors allowing the identification of common
causes, a simple explanation, and knowledge
extraction.

Z=XW+E = W= XXXz

Z =[N x k]

W =
X =[N xd|
E=[Nxk W =

X'z
. T~r\—1
(N =D)X"X)™ =
XI'x ,x'z
(N—l) 1N—1 Cov(x,z) =V

W=8"'"V —p Z=XW=XS'V
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2

=

m  When V 1s multiplied with any orthogonal matrix (TT =I), the solution is

not unique.

S=VV 4 U wmp S=(VT)(VT) = VITIVT = VIVT = vVT

If T 1s an orthogonal matrix, the distance to the origin does not change.
z'z = (Tx)! (Tx) = xTx

Multiplying with an orthogonal matrix has the effect of rotating the axes
which allows us to choose the set of axes most interpretable.

cos¢p  -sing
sing coSs¢

T = Rotates the axes by phi

Orthogonal rotation: the factor are still orthogonal after the rotation.
€ Varimax: tries to maximize variance of squared loadings for each factor (orthogonal):
lines up factors with original variables.
improves interpretability of factors.
€ Quartimax: maximizes the variance of the squared loadings within the variables.

B Oblique rotation: the factors are allowed to become correlated.
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”’”% i o] IR BRI R RIE R - B 00E
£ = (02 B IE 2 B A5 HE -

s HEDTEBEECEREEZEIEIE - E5EER)I9HEM
{[&] 30157 #8 AY.:

Zj = alel -+ anFQ + 0;j3F3 + -t &ijm + Uj

\I

1. Z;: 5 AR R LA

s HEEREZE (common factor):
« HEEELLEED - 2 Fi SRR
« B LERERILEAMER - | b AIRRARRNE.
s RIRREENA: HEEZFRFILBHEE - 4. Uj: SEZHMe—FH

s E—E= (umque factor) 5. aji: AFEHRE (loadine).
s SEEESE—EE—FZ - i ERERRNE AR AR

s FIEE—RERBE RIS B %
s FIEE—RARERENHERERTISEREE -
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—

— B8 - HEF

& (3]

a1t + apofs + Uy

Zo = a91F7 + aFo + Us
/3 = a3l 4+ aszekbs + Us
gk I R Fy HEM (h?) | —RFE ()
X1 ai a9 afl + G:%z 1— h%
X9 as a9 a%l + a%z 1— h%
X3 asy as9 a,%l + a§2 11— h%
FrE a3) + a3, + a3 aty + a3y + a3y
fERERE | (ol + a3, +a3))/3 | (ady + a3y + a3y)/3
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Iﬁ'ﬁ (communality):

s E—EHZE:
s NX/FhEl-HEE -

EFR1 -

» $5E{E (eigenvalue):
. 2EEE

s EARDRVEEE I F

» DEVPHHBRE - BEHA
AN

af: PCADR - R AE—RAZE -

» 2RE2EEEEXERARZEAERFHEMA -

s ZERZIACIDIRKEAZBENSEES AL

= ZfERI2IAHEAERAEZEBZTHEERFTT -

s URFIARERRESE SRS ESFIBEEREREMD -
s HEMEARRSIEEAFRRENEREERS

BZVEIE - MBEZ VD - KEMH

BRER—HERRZEZBEENFHARA -

- FRESANERRZEZ STHME -
SESHME AR -
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B R EZE DT IRER (pattern) -
- 1§/ﬁJ'ﬁ E aﬁZ%ﬁﬂ (clusters) -
s B DREEZIEHE @ A —HEER
DEIBNARETEEIE (EARK %)
s AEDTERZHERERERAEEST
n JEER (A RS E(CEVE
s ZEEDNER FHZIEZEREZIERIREE
AR 1918
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1. FFEEIAME " HEFREME ) 3 " HE BB

« ESERETSERERGE - TEEI -
« ERREBRENARANERTSTE -

2. [hMETERAESE
s FA AT E(principal components analysis)
s FEDA
s —MEER/NFETTA
s RINESR/NFEGE
s R ABREUA
s AlphaRIZ=HEUE
n MRBRHECA

https://hmwu. 1dv.tw



3. REE# 5 (rotation)
s ENERUBBEEASRREZSTEA) -
. EREEHESRRE -
. BEE  ANONBEEESELEREDE—EERBALN
REEHE -
SRS - AR -

[l

4. RERZH a0
s HER  BRERRHE BRI RERER - BERAW

RIEE -

» EEAHIZE(UFIE SRR ESB)
» - REFZERSBNBEESE "FACL1, "FACL2, -
» B REEFZERSBNBEESE: FAC2 1, TFAC22, -
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ol

o Lx?.;?\'r FREABFAENZBIESH  sTEMASZEAERENEES - HRMEASHER "2
1 °

o %ﬁa%ﬂ*—ti SE—EERMDEENEEER A - BIEMRGNEES S - HEHE_E
5 o

m PCA is a method that reduces data dimensionality by finding the new variables (major axes,
principal components).

= Amongst all possible projections, PCA finds the projections so that the maximum
amount of information, measured in terms of variability, is retained in the smallest
number of dimensions.

PCAl = 0,11X1 + a12X2 + -+ alep

PCAy = a9 X1 +a290Xg+ -+ angp

PCA2 -
- 2 .. [ ]
wizight g o =emoe engh.cm) .. .
= 1 -‘1 -
L] .f'h
= =+ =+ + L s v
+ + # * . .
+-|-.-l.!-|-+-l:l- I-l-.l. -+ PCAl " .-3.'& LI ~ .
e A PN A
o+ N ) : v v e
] . * e
* Bromale o * @ femak
PCA, —[arX + e RT o
| =[ay b1} -2 -1 0 1 2 2
“ PCAi=a1 X+01Y +1Z o 1

PCA; =mX +[boY

PCAQ = G,QX + ng + CQZ
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Scores Matrix

1 2:+:kK---p

P M =

/

1
2
3

The|zth principal component

7.=XW

Data Matrix

xT x2 . v xp

of X is Xw;. where W;is the

corresponding to the 7th largest eigenvaules.

Eigenvalues Ay > Ay > - > A,

mei /\1 )\2{
me; )\z'

proportion =
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o Q-9

Loadings Matrix

1th normalized eigenvector

of ¥«

PCA2
+ + 5t
+3 h e, pCAl
+
\ J /\}
'




—++ ==

o *?E EI==g

*%E

IR AR
2w REH R EIEEER:

m A5Em 1T

A=

vakiies

https://hmwu. 1dv.tw

JJ:tHﬁ'/\ll:'J A

1$Ztkj\'ﬁﬂﬁﬁﬁﬁﬁ§ﬁmﬂﬁﬁﬁ
50 0.750 N
60 0.700  EREFE @ RAFEAEE (HEgRs) | @EgSmn |
70 0.650 Al 50% E j& JE 48 (excel]ent)
T ~ 0.600 63 40% d#4F (very good)
100 0.550 55 30% S # (good)
Fo el 45 20% =l # & (fair)
150 0450 37 haanls O 10% T 4§ (poor)
200 0400 <32 <10% - B E
Er 0.350
350 0.300

A

=B EERIFE04L L -

= JLX%#%E'EIE%EE’JE P EE4$16% -




— =
e U‘

é =

fe

= o f

=

s HEXREHA:
n RR(BD)ERZ(ADR)RBHHEE -

n A mAEEE (varmax) - TURF&ERAEZE (Quartimax) - HERANE
’% (Equamax)

u 1%%5 %F‘éﬁ@%ﬁ%ﬂ* = o
s RE ATEERLERBIE -

n R AEEX (varmax)
n B BERZEEREPNETEHERE) -
n ARE—ERENREZEREFYTNEESEHIRAX -

. RIREHE:
s AEED)ERZED)EEE -
s 05 BEERIREEE (Direct Oblimin), =2 E)% (Promax)
n AERELE (AP REABEERE  AEARIVERE - REHEERERE -
s BEKENEERIRR  BEHAEENAE -
n GREG BREAS -
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_jr' 2“'21/‘.5)(1 XZ—_I-LEIZHTE\/\l':'J A ?

ol BRI [E

AZE_ -

IIIIII

x1 ©

X3

Q X4

M aTHE £ 2

°X2

$E & AT B & 1

MERER?

- kR@EhmiEE |00 Hﬁﬁﬂmﬂﬁﬁ Gaes
s CRAl O RA 2| #ﬂ&__&ﬁlymmﬁzﬂ_#ﬂ&
%> 842 -477 0.936 941“] 225 0936
X1 841 -484 0942 045 | 219 0.942
X3 811 469 | 0.878 273 § ?ffgS96 . 0.878
X4 757 566 | 0.893 167 | 930 { 10893
FRE 2.647 |  1.002 | 1881 {  1.766 |
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» ERROBEBEREEOILLE - SREARIRKREHE - K2 - SREEREHE -

» BRFEECR "TBEREHE B TRREBWE,  FEREBKAREZZEIB
=EAK - RIRA " BEXREB#A, - FEEA - RIRA T RIRE#EE, -

>t
Dt
W

FRZREHEEREECARREENIEERBER

| ST A W ET@MEARR%

. EsERS s HE 4B e BB AL 5 5B R

| w%:g BF2 | EF1 | EF2 | Kal | Ap2
X1 E ﬁm:afq.f 461 945 219
i .941 :':5.---' 3 225
273 R
167 930
1.881 | 1.766

918 | 466

X4
X3

IR E
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1. $FEEAMRL (Kaiser, 1960):
m ARIBETR10%I40 - A AAOlSE -
n AR ARA08 EEMHER0S - IEHZFESE
S smEZEHE -
n AEBENHR10F158 @4 (20-30) - HH[E
MEARRRO. 7V & - I A& Ol IEfE -

2. FEWEEERZE (scree plot test):

» RNEEESH4HE  HEHEASEH -

» HEEZ2IRBRKESNE - ANBLIEB Y
HERZECMER -

n EERAARNR250A - BIEMHEEMARRER
0.6 - HRZ=&EEIFHEE/)VR0.3 - BlfEHA
"HREEANRL B TREREZEE L 7
BEEERENRERREE -
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§4.

BE b

-

&

2

o

9 10 N
o A




s (TERE: Z60%L L - RNHERERZ 0 %W -

4. BIREZER:
s FIZ2ZNXRBRIBENERZER -

5. {etHEAREME pEmsE:
» HIEEEFRENMEE  AERSTRSBAESENER -

+4 B XL o o021 000 51 5l ' |
X2 || 8%} | 1000 |
X3 ;r'EéF'}f rﬁﬁérﬁ'lJipg_‘_
X4  |Ldsert | Luagen L6t )| 1.000
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6. ERIREFEEDPRIMSA (measure of sampling adequacy) EfiE:
B MSA: EEZIEMSAER#EIL (0) - BlA(A) BEeRARZESITE -

B MSA>08: EIRHEEEEIEEHRRARZFE -
B MSA<0.5: IERBIEAEESRERDH - al=Z EMER -

Gamand s s X e X E Tk
| R Bk 148 B X1 582(a) 3 207 142 [
X2 -.853 | 594(a) 074 -.169 MSA; = Z )
X3 -227 | 074 .629(a) ~525 § : rl + § : o
X4 142 | -.169 s .600(a) Py =y
a Bkl S8 (MSA) -
I
J
KMO =
Here 7k is the correlation between the variable in question and another, and p,i is the partial correla Z Zrﬁc + Z Zpﬂc

i#k

firE& Bl - B2 &E 7 BRIHE RB fERV 22 AB fE

Let S% = (diag(R_l))_l and Q = SR™'S. Then @ is said to be the anti-
image intercorrelation matrix. Let sumr? = >~ R? and sumq? = > Q? for all

off-diagonal elements of R and @, then MSA = -5t

Although originally MSA was 1 — sumq’ (Kaiser, 1970), this was modified in

sumr?

Kaiser and Rice, (1974) to be MSA = __sumr®__ Thig is the formula used by

sumr?+sumg?

Dziuban and Shirkey (1974) and by SPSS.
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SXRIEY - AZBE

8. KMOfEEZEERUE:

7. EFESRER/NRFER:
SHEABLERERES - L6651 -

R E

TEERIRZN—MNER - (— BB
ZUBENNE - ZERBREFEISOAR L -
BEBIEFMBRANEDZEA

Kaiser-Meyer-Olkin measure of sampling adequacy

iE 2 IBRERYF (IR) 1B MS (partial correlations)
L2 IAGEAEE - AISEREGEEES  BFHBEREE
0)
G MEIENFEEEA ) - RREIEERAHRERE -
KMO#EtB1E | MRIERER | RESAEM
SORE | BEASETEXSN (marvelous) ﬁiﬁﬂj (Perfect)
.80 L E A AT B X 4 (meritonous) B ﬁ% r—fl‘] (Mentonous) .
70 Lk % T £ 47 B % 447 (middling) @ % ¢ (Middling)
60 Ll F .7 7T £ 17 B & £ 47 (mediocre) % i oy (Mediocre)
[ IETs0E T ARATEE LM (miserable) | Kt ey (Miserable)
S0 L FETHLLGEEM |  supgze
I (unacceptable ) ( Unacceptable )

ZREER

I

AN EE

https://hmwu. 1dv.tw



=FTEEEIERRs - FAmR
< Z— MR A @) RIA -

s REIEARIENRER - BEXECEHEERAK -
o [REIAZHINE - DIFSRTHERAIIRE -

Fl

« RO HAREFESNEERNESS - I
B -

e
2
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}

n W5 TEIEGE
RUBERA R IT 4

SR EIE S

n % T ERAEEESEER
m BH(REAX): 208 - FllE A KO -
s AED
s SERAERVEEEBENETME -
S IEH% IR EN200 7 0 206 4 TR £
2 KRTIEE2MW. & MBERE20:E -
{RE81978 -
s KIE1I9BE ZBEBYE -
u A}iLﬂ

SRk=

= NEMOAREL: " X EIFT |
THE D ZE ri‘ﬂnﬁﬁqh%J °

s FllEBENXMORR - FEET "IBEEST.
RFEx@ETD -

s ®RIBARsSE: cl,...,c19
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BRAMMEEER

&I

OL. 7 B # Bk ) 0 0 1 35 ¢ 5 2 T4 3 -
ESECRE T EE T L NP E
033 I @ HAB & K R KB HK T ERIFRA
04. A A M B E AT Y BRKE B EHERT -
0SAKEHMBT LA FEARA S4BT KK -
06 XK H MM LB H A KT A MBMEL LT HH -
078 & AR B 1= > 4 E 5 F BB H o e o
08 A AL #BT 0 H 3 AR AT B B0 A M ML BK T AT -
0 AMKMEEHE TR RETAREOKTST o
0ARTABHREALS ZRLE  URACATEE -
NARKFRS ARBFAHE L P ERREER -
RAKACEREE LA ERF TR BRI -
I3 ARMAE AN E TR R o

4B BEA-LHEFERUBRALRATHIE .
5 2R EHBAMEBNSHE  UERE R -
16.BRBERBHTBEFEEE - IERERHE - ..
17. B8R s BB B A S8 DI R -
18. 8 4% % B A% 4 % 4 B fh A R R SRR ook o

199K &8 MM T H SR - LUSM B -

o N it

F15E 3 [

O
OooOoooaog

oooOooOopodooooooooood

J
oDooOooOopooooooon
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oooboood
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&

e
e de 4
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%?EHHYE%: minimizes the entire residual matrix using an
OLS procedure + sxREEBREEHA

fa(r, nfactors=1, rotate="oblimin", scores="regression', fm="minres"™, ...)

Tm: Factoring method fm = "'minres" will do a minimum residual as will fm="uls". Both of these use a first derivative.
fm="ols" differs very slightly from "minres" in that it minimizes the entire residual matrix using an OLS procedure but uses the empirical first derivative. This
will be slower. fm="wls" will do a weighted least squares (WLS) solution, fm="gls" does a generalized weighted least squares (GLS), fm = "‘pa" will do
the principal factor solution, fm="ml" will do a maximum likelihood factor analysis. fm="minchi" will minimize the sample size weighted chi square when
treating pairwise correlations with different number of subjects per pair. fm ="minrank" will do a minimum rank factor analysis. "old.min" will do minimal
residual the way it was done prior to April, 2017 (see discussion below). fm="alpha" will do alpha factor analysis as described in Kaiser and Coffey (1965)

rotate: "one", "varimax", "quartimax”, "bentlerT", "equamax", "varimin", "geominT" and "bifactor” are orthogonal rotations. "Promax",

"promax", "oblimin", "simplimax", "bentlerQ, "geominQ" and "biquartimin" and ' cluster” are possible oblique transformations of the solution. The
default is to do a oblimin transformation, although versions prior to 2009 defaulted to varimax. SPSS seems to do a Kaiser normalization before doing
Promax, this is done here by the call to "promax" which does the normalization before calling Promax in GPArotation.

> Knowledge Management <- read.csv(“'data/2RKiHBEE 1.csv'™)
> head(Knowledge Management)

cl c2 c3 c4 ¢c5 c6 c7 c8 c9 cl10 cl1l1 c12 cl13 cl4 c15 cl1l6 cl7 cl18 cl19
1 4 3 3 3 3 4 4 4 4 5 5 2 5 4 4 4 3 5 3
2 4 4 4 4 45 4 3 3 3 4 2 3 4 4 4 3 5 3

> dim(Knowledge_ Management)

[1] 200 19

>

> library(psych)

> efa <- fa(Knowledge Management, nfactors = 4, rotate = "varimax"
+ scores = ''regression’)
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> efa

Factor Analysis using method = minres

Call: fa(r = Knowledge_ Management, nfactors = 4, rotate = "varimax',
scores = ''regression™)

Standardized loadings (pattern matrix) based upon correlation matrix

MR1L MR3 MR2 MR4 h2 u2 com
cl 0.12 0.04 0.61 -0.09 0.402
c2 0.08 0.08 0.78 -0.04 0.628

cl9 0.22 0.89 0.05 0.00 0.852 0.148 1.1

MR1 MR3 MR2 MR4 o EZEMKRERM<0.2 78I -
SS loadings 4.26 3.57 3.07 0.88 .
Proportion Var 0.22 0.19 0.16 0.05 h2: efa$communality
Cumulative Var 0.22 0.41 0.57 0.62 u2: efa$uniquenesses

Proportion Explained 0.36 0.30 0.26 0.07
Cumulative Proportion 0.36 0.66 0.93 1.00

Mean i1tem complexity = 1.7
Test of the hypothesis that 4 factors are sufficient.

df null model = 171 with the objective function = 16.05 with Chi Square =
df of the model are 101 and the objective function was 2.3

Measures of factor score adequacy
MR1 MR3 MR2 MR4

Correlation of (regression) scores with factors 0.97 0.99 0.96 0.82
Multiple R square of scores with factors 0.94 0.97 0.93 0.67
Minimum correlation of possible factor scores 0.88 0.95 0.85 0.34

- HEMAARREZEEXFRZBNEGEERS -
o HEMARU)  BRBEBEANESRAEMGOTE -

SE[E MR RET VAURAEH B o0 TR S e AT - /]
L)\ﬂ??%% i H R BUR LR Y — -

3079.15
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SRS TﬁE/D\?Eth 1IEI:iEIE§°

EHERFLESEMERE - FLEEEMHEE -

|||||||

n HANSEME: cl~c6, c7~cl3 (c12BRAN) - c14~c19 -

» JEAHEREREFE -

library(corrplot)
#corrplot(cor(Knowledge Management))
corrplot._mixed(cor(Knowledge_Management))

> cor_KM <- cor(Knowledge Management)
> cor_ind <- which(cor_ KM > 0.9, arr.ind
> cor_ind[cor_ind[,1] '= cor_ind[,2], 1

row col
cl3 13 9
c9 9 13
cl7 17 15
cl5 15 17
cl9 19 17
cl7 17 19

:T)

//hmwu. idv.tw

- 00
0.54| c2 . C N ]

061078 3 @) @ @

0.46 058 c4 @@

0.46/0.51/0.58| ¢5

c6

_1I'%:%IEFE ?T’.—“EE EU §U‘b7,%0 Eﬂ,m/fL TRED -

0000 000000
0.59 c8 ... L L JEIE

0.58 0.68 <9 (@) @ . o oo/o/0e
0.58/0.64/0.69 c10 | @) . oeeolee
0.470.73 0.5 0.56| c11 C ) '.' @
[ o] 12| | [+ ]e]
0.580.67098 0.70 057 | c13| @ @

0.53| 0.51| 0.51| 0.46 0.43 0.51| c14 . . . . .

0.43| 0.36 0.6 c15 .. @ .

0.55(0.43(0.42(0.300.45|  |0.420.63(0.66 c16 | () | @) | @
0.60/0.93 0.59 c17 | @ .

0.61/ 0.39| 0.40| 0.40| 0.41 0.42| 0.54| 0.56| 0.58) 0.50 c18 (@

0.60/ 0.90| 0.56| 0.90{ 0.46 c19

0.8

0.6

04

02

r 02

L 04

086

08




KMO=0.855>0.8% "

HO: 215 RV F B A ZE oAbk -

KMO(E/TIRO~1)EA - B RBIEEHRERERZ

R, WiEE  R-EBEEFEBAHRRBREZGEE  BaETREDH -
Bartlett Zk24@ %€ (Bartlett's test for sphericity):

HO: the correlation matrix is an identity matrix. An identity correlation matrix means your
variables are unrelated and not ideal for factor analysis

FHERE BESETRERSN -

P=0.000<0.05 - F/EX AR ZE BRI -

RNERSHENREEEERAREREEFE - &

AESETARD T -

> KMO(Knowledge Management)

Kaiser-Meyer-0lkin factor adequacy
Call: KMO(r
Overall MSA
MSA for each item =

Knowledge Management)
0.86

*0.00 to 0.49 unacceptable
*0.50 to 0.59 miserable
*0.60 to 0.69 mediocre
*0.70 to 0.79 middling
*0.80 to 0.89 meritorious
*0.90 to 1.00 marvelous

https://hmwu.

idv.tw

cl c2 c3 c4 c5 c6 c7 c8 c9 cl10 cl1 cl2 ci13
0.86 0.81 0.78 0.80 0.87 0.89 0.89 0.88 0.77 0.96 0.84 0.46 0.78
cl4 cl15 cl16 cl1l7 «c¢c18 cl19
0.93 0.83 0.94 0.84 0.91 0.90
KMOwHRE] | wAlRe | EmAEGE $chisq
90 UL EIEAIE{TE]#Q*}? (marvelous) ﬁfiﬁ’i' (Perfect)
80 L E ‘_ F ﬂ%‘l& 17 B & 2 4 (meritorious) | R ¥ 44 (Meritorious) [1] 3079.151
J0UE | MA&AEE A (middling) | %% (Midding) $p-value
__-50}1J: %FﬁTlﬁﬁlﬁﬁﬁ*ﬁ ( mediocre ) 18 B (Mcqlocrg) [1] 0
SOME | FASRIFEAAY (miserable) | K fE#y (Miserable) $df
SO 5 ) 4 T A AT E R M j 5k R
\ ( unacceptable ) I ( Unacceptable ) [1] 171

> cortest.bartlett(Knowledge Management)
R was not square, finding R from data




> library(performance)
> check_factorstructure(Knowledge Management)
# Is the data suitable for Factor Analysis?

- Sphericity: Bartlett"s test of sphericity suggests that there is sufficient significant
correlation in the data for factor analysis (Chisq(171) = 3079.15, p < .001).

- KMO: The Kaiser, Meyer, Olkin (KMO) overall measure of sampling adequacy suggests that data
seems appropriate for factor analysis (KMO = 0.86). The individual KMO scores are: cl (0.86), c2
(0.81), c3 (0.78), c4 (0.80), c5 (0.87), c6 (0.89), c7 (0.89), c8 (0.88), c9 (0.77), cl0 (0.96),
cll1 (0.84), c12 (0.46*), c13 (0.78), cl14 (0.93), c15 (0.83), cl16 (0.94), cl1l7 (0.84), c18 (0.91),
cl9 (0.90).

> check_kmo(Knowledge_Management)
# KMO Measure of Sampling Adequacy

The Kaiser, Meyer, Olkin (KMO) overall measure of sampling adequacy suggests that data seems
appropriate for factor analysis (KMO = 0.86). The individual KMO scores are: cl (0.86), c2 (0.81),
c3 (0.78), c4 (0.80), c5 (0.87), c6 (0.89), c7 (0.89), c8 (0.88), c9 (0.77), cl1l0 (0.96), cl1
(0.84), cl12 (0.46*), cl13 (0.78), cl4 (0.93), cl15 (0.83), cl6 (0.94), c17 (0.84), c18 (0.91), c19
(0.90).

> check_sphericity_bartlett(Knowledge Management)
# Test of Sphericity

Bartlett™s test of sphericity suggests that there is sufficient significant correlation in the data
for factor analysis (Chisq(171) = 3079.15, p < .001).
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> efa$e.values
[1] 7-.20790287 2.83361818 2.04134574
[7] 0.70689940 0.54845197 0.48568492

[13] 0.32139278 0.30155029 0.20033434

[19] 0.01561900

> plot(efa$e.values, type

> abline(h =

1, col

O

"grey'™)

1

0.
0.

BESIE)

-07528180 0.88722262 0.82362755
46372832 0.43061301 0.33915338
17249443 0.09176201 0.05331739

+
+
>

cl
c2
c3
c4
cl6
cl7

cl8
cl9

NN N

cNeoNoNe]

FHEUE

.208
.834
.041
.075

172
.092
.053
.016

14
10.
5.

eNeoNoNe]

> var_explained <- data.frame(§F&{H = efa$e.values,
BEEIESEL = 100 * efa$e.values/sum(efase.values),

BERENESEE = 100 * cumsum(efase.values/sum(efa$e.values)))

744
659

-908
-483
.281
.082

99.
99.
99.
100.

ERAVE 2L
37.

52.
63.
69.

936
850
594
253

154
637
918
000

> rownames(var_explained) <- colnames(Knowledge Management)
> round(var_explained, 3)
%Eﬁmﬁﬁw
7.936
.914

BiE 45 [

efa$e.values

https://hmwu. 1dv.tw
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s HEREZESL EEZc12 - oIEEMER -

s HERERZR298cl4, c18EIEEHFIERZE1FZ)1EE -

n %Tﬁﬁﬁ 'EAREEEHE,  KEEHELBEK -

> efa$loadings MRL.4N:% 0=

Loadings: b YR

cl 0.124

c2

c3 MR4. fIF% (c12)

c4

c5 0.263

c6 0.122 0.124 0.176

c7 0.612 0.247 0.117 0.424

c8 0.760 0.160 0.193 0.152

c9 0.911 0.192

cl0 0.749 0.212

cll 0.650 0.122 0.220 0.194

3:2), 0.916 _g_igi > efa$scores

cl4 0:451 0:557 0.118 .262 MR1 MR3 MR2 MR4

c15 0.200 0.947 0.134 149 [1,] 1.402167479 0.187838477 -1.2537167527 1.279342543

c16 0.365 0.532 0.196 377 [2,] -0.419055681 0.394402505 0.3166798651 1.906799005
17 0'205 0'925 0'107 - [3,] 1.085330960 0.107331779 0.2080530320 1.175347268

218 0-360 0'411 0'227 502 [4,] -1.796821381 0.891926599 1.6657578761 0.753229570

o19 0'221 0-894 - . [5,]1 1.126557522 0.306904305 0.2187840659 0.837639378

. . [6,] 1.135976889 0.635736865 0.0949324673 0.173110056
MR1 MR3 MR2 MR4 o

ss loadings 4.264 3.574 3.070 0.882 [200,] 0.536445634 -0.322323829 -1.2022886994 0.207571768
Proportion Var 0.224 0.188 0.162 0.046

Cumullative Var 0.224 0.413 0.574 0.621




O

F_é §o
%

A-_

Oz N
£ /% o

s B—RERD
s FNEREREZ—ERBIEC2 (PR3 B)  REREZNE -
= MHERUEREIR - BET—REARD -

n [RAL ZRMEREABEYINEIR - ZEEMERZEZE -
s AERMEIGA T8E + GASZEEREH#HA

Knowledge Management_2 <- Knowledge_ Management
Knowledge Management_2$cl12 <- NULL

check_factorstructure(Knowledge Management_2)
Is the data suitable for Factor Analysis?

- Sphericity: Bartlett"s test of sphericity suggests that there is sufficient significant
correlation iIn the data for factor analysis (Chisq(153) = 3062.23, p < .001).

- KMO: The Kaiser, Meyer, Olkin (KMO) overall measure of sampling adequacy suggests that data seems
appropriate for factor analysis (KMO = 0.86). The individual KMO scores are: cl1 (0.87), c2 (0.81), c3
(0.78), c4 (0.81), c5 (0.87), c6 (0.89), c7 (0.89), c8 (0.88), c9 (0.77), cl10 (0.96), cl1 (0.84), c13
(0.78), cl14 (0.93), c15 (0.83), cl1l6 (0.94), cl1l7 (0.84), c18 (0.91), c19 (0.90).

>

> efa2 <- fa(Knowledge_ Management 2, nfactors = 3, rotate = "varimax',
+ fm = "pa"™ , scores = ''regression')
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> efa2$communality
cl c2 c3 ca c5 c6
0.3743457 0.6192817 0.8439875 0.4291923 0.3976103 0.2188368
c7 c8 c9 cl0 cll cl3
0.5313825 0.6685175 0.8040428 0.6190435 0.5163039 0.8221319
cl4 cl5 cl6 cl7 cl8 cl9
0.5889172 0.9793284 0.5454986 0.8698462 0.4563757 0.8046645
> efa2%e.values
[1] 7.20781546 2.83003865 2.00145538 0.93109501 0.83278861
[6] 0.70766152 0.59728803 0.49314380 0.46441950 0.43178212
[11] 0.33991157 0.32169304 0.30174530 0.20490705 0.17274668
[16] 0.09181834 0.05403028 0.01565966

FE 5 =]

efa2%e.values

5 10 15
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> REREEE <- data.frame(FEFH{E = efa2$e.values,

+ SEBIVETEE = 100 * efa2$e.values/sum(efa2$e.values),

+ BB ESEE = 100 * cumsum(efa2$e.values/sum(efa2%e.values)))

>

> rownames (fEiREEE) <- colnames(Knowledge Management 2)

> round(fEEREEE, 3) > efa2$loadings

e %sﬁsiﬁzﬁ’]ﬁﬁ[ﬂ: RENHEIEE

cl 7.208 0.043 40.043 Loadings:

c2 2.830 15.722 55.766 PA1  PA3  PA2

c3 2.001 11.119 66.885 cl 0.102

c4 0.931 5.173 72.058 c2

ch 0.833 4.627 76.684 gj

c6 0.708 3.931 80.616 c5 0.126

c7  0.597 3.318 83.934 o6 0.138 0.158

c8 0.493 2.740 86.674 c7 0.639 0.325 0.134

c9 0.464 2.580 89.254 c8 0.770 0.191 0.196

cl0 0.432 2.399 91.653 c9 0.874 0.180

cll 0.340 1.888 93.541 cl0 0.754 0.226

cl3 0.322 1.787 95.328 cll 0.662 0.167 0.225

cl4 0.302 1.676 97.005 c13 0.886 0.170

cl5 0.205 1.138 98.143 cl4 0.466 0.598 0.120

cl6 0.173 0.960 99.103 ¢15 0.190 0.963 0.122

cl7 0.092 0.510 99.613 €16 0.391 0.592 0.204
cl7 0.183 0.910

cl8 0.054 0.300 99.913 c18 0.404 0. 485 0.241

c19 0.016 0.087 100.000 c19 0.198 0.874

PA1 PA3 PA2

SS loadings 4.256 3.796 3.038
Proportion Var 0.236 0.211 0.169
Cumullative Var 0.236 0.447 0.616
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> print.psych(fa(Knowledge Management 2, nfactors = 3, rotate = "varimax",
+ fm = "pa' , scores = "regression™), cut = 0.35, sort = TRUE)
Factor Analysis using method = pa
Call: fa(r = Knowledge Management 2, nfactors = 3, rotate = "varimax',
scores = "regression”, fm = "pa"™)
Standardized loadings (pattern matrix) based upon correlation matrix
item__PA;I PA3 PA2 h2 u2 com
c13  12;0.89j 0.82 0.178 1.1
c9 910.87; 0.80 0.196 1.1
c8 8|0.77: 0.67 0.331 1.3
cl0  10}0.75) 0.62 0.381 1.2
cll  1110.66] 0.52 0.484 1.4
c7 7:_9_6_41____| 0.53 0.469 1.6
cl5 14 10,96 0.98 0.021 1.1
cl7 16 :0.91: 0.87 0.130 1.1 > efa2$scores
cl9 18 |O.87: 0.80 0.195 1.1 PA1 PA3 PA2
cl4d 13 0-47:0 60§ 0.59 0.411 2.0 [1,] 1.6334459478 0.44274542 -1.214100508
c16 15 0.3910.59; 0.55 0.455 2.0 [2,] -0.2575845038 0.81716005 0.416899657
cl8 17 0.4010.481 ~ 0.46 0.544 2.4
3 :0-9110-84 0.156 1.0 [199,] 0.3880896876 0.74198934 -0.187360676
2 10.7810.62 0.381 1.0 [200,] 0.5370199233 -0.32758234 -1.089028733
4 10.6510.43 0.571 1.0 |
> 10-61 10-40 0.602 1.1 > KM_FA_Scores <- efa2$scores
1 10.6010.37 0.626 1.1 — N R Ay vk E v v st s
6 i0.42'0.22 0.781 1.5 |~ colnames(KM_FA Scores) <- c("H#EAZE", "HFER ", "HMEEIFD
- > head(KM_FA_Scores)
MEBAE  HMFEE B
[1,] 1.6334459 0.4427454 -1.2141005
[2,] -0.2575845 0.8171600 0.4168997
[3,]1 1.2922374 0.3579175 0.2415262
[4,] -1.7103957 1.0025995 1.6880902
[5,] 1.3186540 0.4068162 0.2505948
[6,]1 1.2794222 0.5000737 0.0657161
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> fa.diagram(efa2, cut = 0.35, sort = TRUE, digits = 2, rsize = 0.5)

Factor Analysis

1A BRI A
OARKTREREME R RRERRRURALT -
BAKKTENEREE A RES > BEBREHE -
CHOARAREHREREREERE  LEFEHESE o
ALARBERIRKEFHEL > A ELRLER -

CS.ERERMAM T ARENE  LIERTE ot -

ITEHUMEMBARTLBES > WHARE Rt - 184
OERFEARMBEN BRI - UNERGELE -] 199
CABEHMACSHELSRUBNKER btk -] 466
6EHREHRMK TS RFTEH  UBREE It -] 392

s BREMAMS AR RS RERE LR ] 405
R AR R T R LRy 051
Pl kRKMERERRIMEE Loy 41 - I 070
HEESTTES VP IS PSR e 0
| ARERMAMLUANZARASESERK | 12
E | el AR B O ST 0 T
Pl AR BMER LA AT AR BLBTRR . ] 138
Bl 4.257

REEEEY 23.648

FHRAREEEY 23.648
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";5* SR i

i HE % i

.'ﬂ,r?.{ai;:::ﬁf:::!:: ST s s e e
-

CARKMERFCERTATHRTS L MAH K - 209
OARKGEEHMERTREZAGCAERALE - 212
BARKEEHEREENH AR BAMHALF - .307
clOAKITREBREREA T s UREALLF2L - 114

Dol ARKEROAHENAT L 2ERKEER - 330

'- ﬂ'ﬁ'&?ﬂﬁﬁt#ﬁ{:'ﬁlgﬁﬁﬁ?éﬂﬁﬁ% i

D O HFERENER AR TRIHFLAFTER - 192
QRAKKFEREIRHIPEE Loyl F - .188
AAEHFEERAFTLCERAHE LR MRS - 158
SABRTHBEAURFELARALLET RK - 226

Dl AREEBATAFRES A - e 194

DS EREBRAAEBNEHE UHRIEHE - 407 237
T ERFEMAFERRTHBTY - LHEREE g - [ 382 .199
COEEERTHMREFTENG  UIEERT DR - 378 .146
cCAERBBACLH RS ERUBRAERTHIE - 607 229
6. BKMBERMUTLRATESY » WERF X - 541 312

SR ARER A ELRALERAR R AR ... 545 348

PHEREEEY !

406
412
401
414
349
515
5 L
182
119
195
114
252

824
813
732
696
.605
.594
806
676
548
.507
485
299
939
.880
844
653
.618
521
66.885
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N
F§
G\ o
= A =
by
f

£ AL EAT A Z BE 5 ¥ £ A-1S BEFAT B2 B F o
&% ALk BEAdre A | MEBEYES B % A Hf & 5% e | MESEF
A3 0.78 B2 0.79
A2 0.77
Y i 205 20.54% AR Bl 0.75 1.70 56.53%
A6 0.63 B3 0.72
Al 0.58 KMO = 0.64
Ad 0.72 Bartlett Bt #x £=146.79 » 4 & =3 » Sig=0.00
A7 0.70 @ 0
R R A 1.99 19.89% LHEL A S S653%
AR 0.67
A5 0.66 F 4-16 SHupah B A
L R E Al0 0.92 1.96 19.62% B % AL Bk & fre LA MESES
All 0.91 2 0.88
_ F A2 :
KMO = 0.62 Ehia 3 0.87 223 7420%
Bartlett 351 # #=636.10 » & & fE= 45 » Sig=0.00 HE o1 e
i ° :
AR FEH R A 60.04% KMO =0.71
Bartlett Bt 4 =497.73 » A & B =3 Sig=0.00
HMIEFEG R E A 7420%

F 418 BEBEZ B F o4
F A-17 3 & s B £ 54

[ A BF a g A RERELE
[5E+ A B % & f5% Huad | mMEYEF E12 0.88
D1 0.84 Wi El13 0.76 221 18.42%
D2 0.81 Ell 0.75
BE AR D3 0.61 2.44 34.91% E4 0.79
D4 0.60 LA S A ES 0.75 2.05 17.10%
D3 0.52 E6 073
El 0.81
15 A A A% Eg 2;:; 1.80 25.73% A E2 0.72 1.75 14.56%
KMO =0.62 £ 0.63
Bartlett 396 # 5% =636.10 » A & E=45 » Sig=0.00 . ET 051
CREBEFA 60.64% = ARE A ES 0.76 1.74 14.50%
E9 0.50
KMO =0.76
Bartlett 559t ¥ 5£=1463.17 » A & =66 » Sig=0.00
BB R T B 64.59%
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s FAESTT  ZETERZJERHEEERNEESEE -

n BE BFEXRI1ILEMASERIZE 4 (stability) X —2t%
(consistency) -

s FERK - REZEEZRAV)

{ —

F—HETE G -8EEER:V, V=V, +V,
EESEREFZSEEEII, NREE.

o Vi BEIE
e Vi _Vo-Ve Ve -
==t =1- Vi EEE

o V. A

PVEE SR, MR ARE, g DAk
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K (1 L Z SE) = . Eﬁ%ﬁ%%
K -1 S2 - BmEER

Yy =

1. K: E?«%%ﬁﬁc
2. Y. 5% BRMEEEEA.
3. S: mFETE MR E FZE

» BIEHAZ  K/(K-DAEERL Y. 57/5% KEAEEO - alpha
ARAL -

= 2 HBEHEBGREEA - alphalERK -
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sluvniunuln @

4.833 :.
1.167 0.408 0.167
1.833 0.408 0.167
4.833 0.408 0.167
2.833 | 0.408 0.167
4.833 0.408 0.167
4.667 0.516 0.267
2333 | 0516

R | s [ o] | = o | s (RS
Wit ww kil u-_-:'-_‘.';

27333

0 |
B
8]
o

K hortviSEe w8 1585 8 .
ﬂ"ﬂ(l S; )“8_1\1 3467) ?(0558) 0637
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-0.408 | 0.408 0.408 -1.291
120408 | 0.408 -2.041 | 0.408 | 0408 | 0.645 -0.645 | -0.816
| 2.041| 0408 0408 | 0408 0408 | 0.645  -0.645 | 0.408
0408 | 0.408 | 0.408 | 0408 0.408 | 0.645 = 1.291 | 3.569
L0408 | 0.408 | 0.408 | 0.408 | 0.408 | 0.645 | -0.645 | 1.633

20408 | -2.041 | 0408 | 0.408 | -2.041 | -1.291 | -0.645 | -7.652

o mEm | BOME | RKE | TN x| EBRY
ZAl . 6 -2.041 408 .00000 1.000000 1.000
ZA2" | 6 -408 2.041 .00000 | 1.000000 1.000
ZA3 6 -2.041 408 .00000 1.000000 1.000
ZA4 ' 6 -2.041 408 00000 | 1.000000 1.000
ZAS ' 6 -2.041 ..408 .00000 | 1.000000 1.000
ZA6 6 -2.041 408 00000 | 1.000000 1.000
ZAT 6 -1.291 .645 .00000 1.000000 1.000
ZASB ; 6 -.645 1.291 .00000 1.000000 1.000
Z 48 57 | 6 -7.652 4.082 .00000 4.288601 18.392

k. he s 4 Eg :
e=ggtl )51 g3 710969 =0646
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o Ffm?a AR SRS R —BESIREYE - IR b
ARG - Zin T AR BEEEN . - A2 T RIERE
ol fS%ERY -

s EECERAREE @ ARZEEMLIRARER -

s BEEZRTEZRBRETIIAMKS

s BE REENENERIHEREERIEEI 2L -

s FHAAGREZER - FHAHER - UEMZREREE -
n RFERREGERBEZEREES -
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» SMESE (external reliability)
s AEIFBEHEE  ERXR—MENREE -

n BAEE (test-retest reliability) : MIE—RIZET E%ﬁm_‘%ﬂgﬁ%ﬁ’]
HEERZE (BIMEEEGRE ) RE2E - HEEEAS @ T NHEERAETE
MEMEEARS ;| kZHIk -

s WTESE (external reliability)
n EREGHEE—MR

s ITEEE (split-half rellablllty) e Rl B E%Z%E$i’3 Z%I:ﬁzﬂ(t%

DB % ESRE—4H  &9RE— 2H) DRETEZAEEIHENE
7 WE—DKGEMADBNERBREE - ABIKE "H - ?‘E/ATJ
(Spearman-Brown Formula)zt& - FifSEREIAREEGE -

W E— B4 EE : Cronbach alpha
BFEE
RKIEE
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BRIBEEER

= BETT T IBES. B TRES.

. —EREE=
w  HIEEIFT c1, 2, 3, ¢4, c5, c6
n FHFEHAZ: 7,8, 9 clo, cll, cl3
= FIEER c14, c15, c16, c17, 18, c19

s KIE=EEREZ)RERVBERNEE

JEIH

BRAEEEER

2. AKHAMEMESKRIEREF LAHAF < e
OB HAEEENELARNTHRIFELAHRESR - .
O4AMHBMERAAT CHRBELHAARA <l
OS. ARG MMM AFNELRARESLT KB - ..
06. A A B J§ H B DL A1 37 A A 7 ok iR A 8 E A -

T AERREHBEL » 2N FREHH WM ..

> Knowledge Management <- read.csv(''data/BRIHBEE 1
> head(Knowledge_Management)

O WNEPE
~ArhrhOOSMSAD
~ArrhOBMP®
~ArrhOBMIP®
ArrOMP®
ArADDMIA®W
O Mo b
AANPMSAD
AANPPOWA
AANPPOWA
ABANDWO
g o wo b~ o
WNNNNDN
gaoInN 01w ol
ArADBASAD
AADDMSAD

> dim(Knowledge_Management)
[1] 200 19
> knowledge_creative <- Knowledge Management[, 1:6]

.CS

cl c2 c3 c4 c5 c6 ¢c7 ¢c8 c9 c10 cl11 cl12 c13 cl4 c15 clé

AT AR LUBEHEE

AL R A AT R o
Fandp e o L A RE - .

BB S B f b

0. KMCH T H W HRBY vy A R M > AHBHFAE -

0. KKKMEEHE SR T REERABRURTIT .
0. ABRATHREHRIRET BELE > UBRFAELSERH -
NARKEFRIAHKER NG L 2 FTHHEER -

14. 5 % 5% B 16| 1= 2 95 1% 2 B 1% UL 1k UK B R AT K J0 &
5.8 HBRAEARSHE  UNREL k-3
VET S ET LT
17. B e 3 ) 3 4 3% 3
17 PR g AN
19. 85 & & WA RA

P

LTl

00 wartw
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> library(psych)
> reliability output <- psych::alpha(knowledge creative, check.keys = T)
> reliability output

Reliability analysis
Call: psych::alpha(x = knowledge_creative, check.keys = T)

raw_alpha std.alpha G6(smc) average_r S/N ase mean sd median_r
0.83 0.83 0.83 0.45 4.9 0.018 3.9 0.51 0.46

95% confidence boundaries
lower alpha upper
Feldt 0.79 0.83 0.87
Duhachek 0.80 0.83 0.87

Reliability if an item is dropped:

raw_alpha std.alpha G6(smc) average_r S/N alpha se var.r med.r
cl 0.81 0.81 0.81 0.46 4.3 0.021 0.025 0.46
c2 0.78 0.78 0.77 0.42 3.6 0.024 0.019 0.37
c3 0.76 0.76 0.74 0.38 3.1 0.027 0.013 0.32
c4 0.81 0.80 0.80 0.45 4.1 0.022 0.027 0.42
c5 0.81 0.81 0.80 0.46 4.2 0.021 0.028 0.43
c6 0.84 0.84 0.84 0.52 5.3 0.018 0.019 0.52
ltem statistics Non missing response frequgncy for each 1tem
n raw.r std.r r.cor r.drop mean sd 1 2 3 4 S miss
cl 200 0.69 0.70 0.61 0.55 4.1 0.65 cl 0 0.01 0.15 0.60 0.24 0
c2 200 0.81 0.80 0.79 0.70 3.9 0.72 c2 0 0.01 0.31 0.50 0.18 0
c3 200 0.88 0.88 0.90 0.81 3.9 0.72 c3 0 0.00 0.26 0.54 0.20 0
c4 200 0.73 0.73 0.66 0.60 3.8 0.65 c4 0 0.01 0.32 0.56 0.10 0
c5 200 0.72 0.71 0.63 0.57 3.5 0.72 c5 0 0.06 0.42 0.44 0.08 0
c6 200 0.57 0.58 0.43 0.40 4.2 0.66 c6 0 0.01 0.10 0.58 0.30 O
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s K THBOZE BH(DER)NEER
= Cronbach's alpha=0.912; Std Cronbach's alpha=0.914
» HZ "IEEMIFRE ZCronbach's alphaE . -
s THENZE ) BENAB—HMEEIFSER -

= K "HIREN, BR(DER)NEE
= Cronbach's alpha=0.915; Std Cronbach's alpha=0.916
s E2Z2 TIEEMIFRE ZCronbach's alphaf& s - (EfIBRc18: alpha=0.921)
s THIEERN . BENAB—HMEEIESER -

» KERXR 'BRAEEEER) WER)NEE
» Cronbach's alpha=0.910; Std Cronbach's alpha=0.905
n ERNEELE -

 "BAGEE. ®IF @) -
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