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The Computational and Application of Multiple Correlation Analysis

Student: Chien-Feng Kung Advisor : Dr. Gwowen Shieh

Department of Management Science
National Chiao Tung University

Abstract

Regression analysis is widely used in many areas of science, and the literature is very
extensive. Classical inferences on correlation coefficients are conducted mainly under the
assumption that all variables have a joint multivariate normal distribution. Although the
underlying normality assumption provides a convenient and useful setup, the resulting
probability density function of the multiple correlation.coefficients is notoriously complicated
in form. Consequently, considerable attention has been devoted to the construction of useful
approximations and rules of thumb for-the inferential procedures of squared multiple
correlation coefficient. In general, the rules of thumb fail to incorporate effect size and have
often provided inaccurate results. In view of the ultimate aim of presenting exact procedures
for correlation analysis and the extensive accessibility of Microsoft Excel software, the
associated computer routines for hypothesis testing, interval estimation, power calculation,
and sample size determination are developed. The statistical methods and available programs
of multiple correlation analysis described in this article purport to enhance pedagogical

presentation in academic curriculum and practical application in research.

Key words: Excel, Hypothesis testing, Interval estimation, Power analysis, Sample size,
multiple correlation analysis
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EHF R AREF A S g AR AN AL AR TERR
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MR ERASEKEF F AP AP EFMAFPLIELRY ) o ]
FA2 AR kiRl FRE SEF LB T IR TGS
TR R AR M hEc Y aipE A A g Flapen o £ H @ ZoNAFAR M TR

DR AL AR AR M L R T A R

Cohen (1988) 45 1 » R % B G343t Tkl adrm 3 £ - B2EY
$ 1B FAHF BT D R A MR R R
T AAE A R S RERFRESORATR T R HA

7o §T e R K otk %o Wilkson (1999) £ R AT F 14k RIE Y /b

B2 rR e GO R W 2 Fe it 2 sef e 3¢ - Cohen
(1994) ﬂg‘»“ﬁbl a\—F‘ ‘EFFE'I&g l_'—'_‘ ﬁ%ﬁ?ﬁ?#%ﬁﬁz.ﬁﬁ&]&ﬁ

LA B enlichp el 0 L - & TR - Schmidt (1996) %
Ao RTEFEARAMAL RF OB G Y 0 B OER S B
FREFT R APRELST A T o D REP 2w
7R e s £ o Cumming {e Finch (2001) &4 5 & % B 02 2 4ofe (& #

fgiﬁ?vﬁ&ﬁ"?ﬁﬁéﬂ ’ ﬂﬁﬁfiﬁz“@—‘éipf'ﬁiﬁq*f‘giﬁ?‘:ﬁa&'ﬁ"ﬁ}ljm

’ 2

DREHEFTIEZRPREE - BRERFEF? 7 o2 R G3
P P
TR oo hopt T O RE b R e 22 2 o

Qd EHEFT UATEPEREREEZBREEILEXR T
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B EREFIAHFINEF * ch1 B 5%

(=

I TSN TE

BHERRFREL B LEFE LI ME TR -

ERBAGT o BHET S - By §E 2D R

S%
7
3

s AR T Gl (p?) 2GR HEEFI e B T e & R TE
A2z AP & 0 FIG AL AR A S Ll (R?) Miks G R ik
RS R R Al T AR BB R EFFOFS ERY
FTEERZEATALE FEDM % o & Mood {r Grabill (1963) %
Mendoza v Stafford (2001) f§ H ez # § 2 2 ik dic (p°) 2 % B o
it o  MALH R AR hE £ 0 oa DI E R
FARE AP RRRRERERE L 2ok I F R

Y B anRE I%;’E’Eﬂixiﬁmi ,‘_%_l;zf’ﬁg:;i‘o
23 ke

ME L5 G ERY FREY 5O A W5 R

TR R LA e F R AL Bk ek o Sl A R
Gt enik - B AT K BM L anRAE - Maxwell (2000) 3

i A TR T o ok Rk R e R FANTT O RES RE
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\\\?{r

g noncentral F 4 e » 2 &5 = BRESE: A3 pd R AP
d B > 1% noncentrality $ofice ¥ o AF B AR hpd BRI
PRI F P (p) A (N) > forne & i3] o d 0k At +
R FGF S B L&D - L MiamEkiE B LR B o Bl4e  Harris
(1985) 12 2 Wampold - Freund (1987) %45 » — L] N &2 p

b % 1001 Green (1991) 4p 1 E e ® 5 0.075 BF o BI- &
P & IR Pl o B R M B G

N =104 + p 3)

Nunnally (1978) £ 3% f ﬁﬁa\ﬁt‘ » 70 7 & 300~400 >tk A dc R

PESRT: Rt S %‘i’—%‘ VR 2 303 o Green (1991) 583 - AR SER 2 BT
Bk Ak o B2 STE SR R R L RS sR i BT ik &
$#c o Cohen (1988) Misx% = w3 Mik T4 A 1703 ¥ > o FE T L7
oA 4e el R B R iR Al 0 A R T LGRS g - 2 0
RIAR S v igm ST g7t o AP HE- E 0 Y wE W
WP TR R e R SRR G R R E A S

b

—

HE— BEEE R EM PN, g% - AL um 2bene sk p

!
o

Fin- BB A M FRFAY draS B o
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24~ BHFEF TS B AR

¥t hAFa M alc (R ApBEAZ$ ¢ > 12 Steiger fv Fouladi
(1992) 7 = # - 2 6 Lehff et > Bt she ¥ o (E4 3 WA
B Gl B Sl GRE AT S R REFE R
SRR R R SR A S G L B A A H
=0T g Eanrae o m Hy: p>=p (pZ>0) % & 330 4p B e

T Radc R ¢ o Wilcox (1980)% Fowler (1985)% % = & p

“‘):

gh‘(

-
Ei
Y
P
&
e
N
beits
J\

CRARE R SR AR TR PH A - kA
15;2? fﬂ'_Ho: p2 épg‘Ho: ,02 = p(f}{ Ho: pz 7+ ,002 (pg -+ O) g
FRT o oE2ePEFERT S FEHEOTIRERTS N -

FEGHBETERE TG T2 DR RO AR S

ke

THEEFTRMBEER Dikdf o £ 35 AL FILAPM 2 2 R 5

=+
e °
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%03 ATAPM AR Y R A

B3K # 2 (Hypothesis
testing)

% ¥ % ¥ (Confidence Interval)

e A

(Power)

Shieh (2006)

Dunalp, Xin, and Myers
(2004)

Maxwell (2004)

Maxwell (2000)

Algina and Olejnik (2003)
Cumming and Finch (2001)
Mendoza and Stafford (2001)
Borkowski , Welsh, and Zhang
(2001)

Rothstein, Norenstein, Cohen,
and Pollack (1990)

Baroudi and Orlikowski
(1989)

Gatsonis and Sampson. (1989)
Mason and Perreault (1991)

Shieh (2006)

Barnette (2005)

Cumming and Finch (2001)
Smithson (2001)

Mendoza and Stafford (2001)
Maxwell (2004)

L S
(Sample size)

Shieh (2006)

Kelley and Maxwell(2003)
Algina and Olejnik (2003)
Mendoza and Stafford (2001)
Maxwell (2004)

Maxwell (2000)

Green (1991)

Gatsonis and Sampson (1989)

Algina and Moulder (2001)
Shieh (2006)
Mendoza and Stafford (2001)
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2.5~ s iiip Al < }r%

FEEFR B FEh 0 TR Y F R e B F e aviJR
R AE N TR T Bk s fom 1+§)§m‘ﬂﬁ = AT
Ry RFERILAGEREY > Bhd W T GEE 4 hr g o @2
AN T R RN TF oA 0 AT 3T A E R I Rt KR BT
T AT bt AR AP M AT T . AR RAR 5 BB A - P o
A4t RO ARMGRAL A % B 1T o348 Algina - Olejnik (2003),
Dunlap, Xin 4= Mayers (2004), Mendoza 4= Stafford (2001), 4= Shieh
(2006) ‘¥ i & Fortran y*Mathematica~ SAS - SPSS % % tific#8 > 14
#EF Ty F {3 x5 aa & e Dunlap ~ Xin {- Myers (2004) 11 *
Fortran 4 /& T "t M3 Bde T4 o a3 ¥ o 154 B3N e
A gL > T A AR A 2 g RGP o T AR ezt 2
v g B A7 7 {5 FF FzoMendoza v Stafford (2001) 4] * Mathematica
i S R AN T RELS G ERREF RS oA
feod S BApM T Y o - BR* Fortran 3 ~ ¥ - B¢ *

Mathematica #c 48 > i&» 33 3 W4 HFAF EHT > 5 & ¥ nfindl

=g

~

AR ZHENOEHR S PRI AERF N o @ > H3r
R g RIRs Y ~ 0“1 0 & Mendoza - Stafford (2001)

BT R WY KR T’gﬂkma ¢ * Mathematica I ZLF? 4o i@ 18
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FAPRE Edg £ o SRR R Y F Y M EARY o MR e 0d R
Ve Sl =R A L T T —‘F'T)E;E,TE i * e & BT E o @ Excel

LA R GEL ol o Tk S F 1% Excel kg
B A L PIgi IR ¥ K enp ih o Alf 4o Graf (2002) 4]
Excel 3 B # A 2| %_tafic (RP) A & 000 % * 582 & D 37 2t @ eh
Bz > TPl Excel @A) o & B - B R E P o
Cumming §= Finch (2001) ;ﬁd Excel 2 B/ > HHFF A CH®Fp

IMPEE » ik BaEARRP o d W T4~ FAKE R B AL

-

A BFELEEAY ¢ ¢ Bl SR AL A f acfl T Excel

g

MAck > HESE CEREEFAREY T LG H ¥ PR -
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FE - BIALER AL ARG TRIGOERER & 0
M B AEAR R B AP R RAL S - N FFEZBA D B - A
PRSI B EBER > A REARE Fo LR EP o

HARAPM Gl BB T 2P ERF RPN
3.1 ~ R®2 % % 3 # (density function)

TRAFE S T o 1 BRRIE A 0 5 RREY op 5 R

F W B FRRIR IS  Xig, Xigh o, Kip > 44 2 GF 50 40T 97T
p
Y; :ﬁ0+2ﬂixij + & (4)
=

BRX; & 5T F AT > Xy ~ N(wo?) By, By By # A A%
o e~ N0O,6?) e p s Y 7o Xy, Xy oy Xo 2 B e77% 047 40 B T2 8
(population multiple correlation coefficient) » #_ & 3 GY%YGX @ opt A
2 f8 4] z_x # (population squared multiple correlation coefficient) - & &
A N>penfiRT™ o Y /o Xy, X, ..., Xp 2 B 57 £ 2 2 % g(sample

squared multiple correlation coefficient) 3 R? - R? thi & & ke ™ #7577

(Anderson, 1984, p.145) -
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f(R* p,N, p?)

(N -1)/2+ i](pz)i(l_pZ) (r2)P/2H (1 — p2)N-p-D12 -
0 T[N -2)/2Jitr[p/2 +i][(N - p+1)/2]

(N-1)/2

M8

A3 (B5) ¢ o HP 0 < R < 15 p® &2 82 % % #ic(population

squared multiple correlation coefficient) » I'(a) = gamma & #c o

d 53 B) Pao RPBA SHcE - BRFAFRNNT o q (5 kG ¥ S
FH 17 peh> 5N E R bl4e @ Gatsonis f= Sampson (1989) » Ding
(1996) > Mendoza §= Stafford (2001) » 2 2 Steiger f= Fouladi (1992) -
sk @ > Mendoza {- Stafford (2001) » 2 2 Steiger 4= Fouladi (1992) ' 1
Lee (1972) *tiaiwch+ 4 A & Al rrenis % o Lee (1972) hyt

=+ 4T frop

f(N,p.p* R%)

-1
_ El _2En zip-l_zinz—l lii.zz

_{B(Z p,znzj} (1-p? )" (R2R"(-R?): F(Zn,zn,zp,p R j (6)
B3 (6) 7 o B()fr F()A u & & Beta frdz B R & fie
(hypergeometric) 2z S#ic>n=N-14n2=n-p=N-p-1->H ¢ N &
FEABOD L AR R AR R AT T 2 R°% & Sy &35 Lee (1972)

NI FE A R R B R GBS VLD L A N (sample
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sizes) ~ (2§ % #cch B Hic p (number of predictor variables) » = %8 2] z_i%
% p® (population squared multiple correlation coefficient) » 12 2 4% & 2|
%_t% ¥ R? (sample squared multiple correlation coefficient) 12 + w & %

B A e e -

F1 Fakent 3 (6) RIEFHRAAFAAM A f S BBicE 2 {80 £

Simpson’srule & 744 > RE L fF AL Lihdes T odka fE o

3.2~ B A

FHEHAR R RE R R e L Hot pP=0 fr T Ho
Bi=Py==f, =0 AP FRRFLR * F T RE AR B (Full
model) Bt i dr o P> o wd A4 E* T OF A
e A Ao T Hot p?P=0 M2 Hyt p®201 &4 F & 2o

YT At o

SSR
F - MSR _ A 0
MSE SSE
%N -p-1)

A g e g L SST o IR B rL T dgt o
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SSR

SST
o P
SSE
SST
N-p-1
Rm o R? :22? » NN Pt eV S s EZE T NS o
2
BT g
p-R?) (1-R?) (®)
(N-p-1)

He SONLHEASp RSB E RP 5B A2 2 bk
B F1> Fonop1a ’ A B3 Bk o

I)}" »];3 2;/ 24 > ~ 2 s04 EY juN
s Fi & RO B Ml R Gkt B e 4 » e 4 Slicd o

be 3 (9)
PIF, > Fonpae) =] PIE(RN = p=LA, %K) > Fy o, f F(K)AK, 9)

2
=P 1-p?) f(K) A Kyehpdfr @ 2 Ky ~ *(N-1) - :¥iw

shp 3%+ Shieh (2006) -
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MBIl AT ATV RKRESZ T AR BIL1Y 38 BAR d R

2

o # B3R D

i

A2 k¥l noncentral FOREE S A0t s 0 2 2 AR

§ B

i

Fmo v 2 AR EZBERLIER TS 2 TR

P IS

i
Yok

e

B g > T LB SRS o AT
TN FENREEFREL a0 P AR & BK OEIRT SN 2 F e f o
BRIT l-q o B 52 B A BRT 0 F A SR At

IS

i

ars

WepEh s oo erfodiz 4
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33 TR

AR EAGT » BIREF L - 2ipg [ H 28 mehiae -
AR B B U AT I B S RUBARAR i 07 0 F YRR R R
Hy:p=p, T B BRI ISP AR ARRETIOEX 3 5%
U ESIIN P » EX P EARRFN > RIEZRREBR - % A%

BRI " AT 308k Ry @Dy %A A X+S/IN o

Rmoo pl2 G REIT et 2 m E e TEARZ A F B T
R RE TR R A T R B BOL IR R E p? 0 T B AR 3 ORAR ahR
TR RERFOFSERTE SR MM GRRZNELSFALE
F i % - Mood and Grabill (1963) » Mendoza and Stafford (2001) %
Steiger and Fouladi (1997) i ¥ eviiip? R* 2. % B 5 3+ enni® /% o Steiger

and Fouladi (1997) # '3 B “inversion confidence interval” z_ 3% 8t -
BABR VG X 07 BBIE > F- ERRE T A-BEPI LG

20 R 2E,KO 7 F(V,0)=P(X<v]|f) > NEBE F(v,0) =

)

=t

B ik sl E8 1 4o 12

3t
Iz
ﬁ
¥
&
<
F_k
N
<
i

f P(X<v|o=t)=1-2) fr P(X<v|0=t2)=% > Bl 1 3 0 2
1-0) SHFEST R T2 20 2 1-%, RHERHFDER

tlL % t2 5 0 2 l-a H#E®FS 8L F ¢ Steiger and
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Fouladi (1997) + 3% 1% R~ Sndic2 & 00 R07 & B8 b
ot - LA F A T > Z(1.645) =095 4 o1 frpEk 1, 645 pF R E
FER 0.95 wF Ry o fADEETES 0.5 Sk
Bt 8L L 1645 o Mendoza and Stafford (2001)  i&— P o Atk
A G RPAGP FH hl 2 h2 A BdciE > & 2257 5

B o
P(R* <h|p’) + PR’>h)|p’) = « (10)

o't ¥ Ra B RESFES D hl 2 h2, % X iE g e
FrEN R R o Bep® W FH: (01)° 3473 ghF 45 hl
2 h2 «((AR ‘hlz M2EERFALRZTRE FR) B2 - F TR
T FE3pihh o BRI IF|E hl-h22 2 ¢80 ~ h, THFT pPhho
PIBFERRRFZTRE PR c Z0EE (1-a)% B % FaoFR

ToERREN(CR) RFET GO
F>(R2zh)=j:g(R2;/oz)0|R2 =a (11)

g(R* p%) % & BAEH P T o R A AfAp M IR HCR® e HR A e Fh S
piin— B andic o PIT O kYR B2 GE  BIRRFETZ R o 1

FpEE L B R G J B 20 @I F iR
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e | e

- Wi
Ty

| B=2
| /
02

L ’//Ih'l Uppat

N N N 1 N N M 1 mnl
02 4 05 LT 1

Bl 2 teAdgiabd ez T F A b fhas £ B (N=40,P=4)
R kiR - Mendoza and Stafford (2001)

B2 2] TR L =90% thpt P i R p=4N=
40> a =10% ™ o g AR A p? L (01) RN % hF D
hl1 2 h2, g @a Big2idics oo B aiEtahl 2 h2>
T A p?PE RPEAFGT R o Fhl 2 h2a i > ¥ 8% - 4
TERY T |- FAXRY Y T (5 p%chE R Tt 8 HRe hl 22 h2 &
AR B BT p? Bt oA REGREERR S RET R R

1 7@ EE%Fs (018, 057)
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AT SRR ROR S GEL A FE - W LA
RHO-SQUARE » & % & 4 % RHO-SQUARE i & A 4 = B384 : & -
MABWM L PR EXCEL 28 B hai i * »#ic EXCEL #ri# &
e e % - P04 A & dad B S dURas S AR B OR St

e BN g i R S R el e I eI S L WA N SR A N 1 - eI
4.1~ % S gy

&7 3 12 Microsoft Excelyggs sodic k8 - 12 Excel 2 p 22 2. VBA #
=% 0w & RHO-SQUARE - ﬂKP FE Excel k2 E - fitti & ¥

L) Excel 3P BAH oA B s AR AT r

-~

W B RE LT AH A LY € 7 Excel o (2) ~ Excel £
B EMA e e o ¥ E2x BREEM WEF R BELERE B
R Excel 3 B AMf Ao ~EXREF DiRE > & & > Excel e
B Y ety F Idw R EY Sl 0 EE S T

T RAF RSy 2 AT AR K,/Tt 75 3R e B (5] 4 ¢ Beta
function 12 % Inverse F distribution) Excel # ¥z Sn#ici 3 L3¢ > 4

i )T 3R g 1y Lee (1972) s B E 0 p (T4 MR B B ATh

Sl (AURRNER SRS TR B RR o
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4.2~ Hcih2 AFFER B Fob il

McCullough f= Wilson (2005) # ! Excel & & 5 #fcit & = g &
B R AP - B & E 2 23 2 i F B0 540 SAS & Mathematica
Ry Excel ¥ B % s 3 R ] 0 57 R JRiBE
Flo AELHE 2 G RRaGY Y p M TAL E RS R A %
W ROt RERRR c A REHAFY LRI
ERE

(1)~ =_* (power) #Hcie : ¥ Dunlap, Xin, and Myers (2004) ---
Computing aspects.of power for multiple regression --- ¢
ke A R E AR B Ap T v ¥ e @& * Fortran
R ERESE > LRSSk 4o

(2)~# =_4 & »~ # (power and sample size) #cie @ ¥ Gatsonis
and Sampson (1989) --- Multiple correlation : exact power
and sample size calculations --- ® &g T _4 £ 4% A HehT
Wend S ip s L LR SR 4rd 5 2 & 6o

(3) ~ = # % A (confidence interval) #iE : £ Mendoza and

Stafford (2001) --- Confidence intervals, power calculation,
and sample size estimation for the squared multiple
correlation coefficient under the fixed and random

regression models : a computer program and useful
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standard tables - & # % ' 2 T R fciEAp T v 4 1T K
i# * Mathematica 3.0 #ic%8 » S % 4ok 8o

(4) ~ 7 ¥ % " 22 4% ~ #c (confidence interval and sample size) #
i : Shieh (2006) --- exact interval, power calculation and
sample size determination --- % f& & ¥ % ' & % A ik

Bl sk 0 15 @ % SAS #iH 0 B R d40d 9o
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# 4 ¥t E % ki RHO-SQUARE & program (Dunlap, Xin, and Myers,

2004)
Number of p° Dunlap, Xin, Mayer RHO-SQUARE
Predictors (P) program
(N =15) 0.85 0.9983 0.99825
3 0.50 0.7091 0.70914
0.25 0.3008 0.30075
0.10 0.1249 0.12494
8 0.85 0.9285 0.92840
0.50 0.3188 0.31880
0.25 0.1279 0.12785
0.10 0.0732 0.07323
(N =50) 0.85 1.0000 1.00000
3 0.50 0.9997 0.99972
0.25 0.8999 0.89994
0.10 0.4385 0.43850
8 0.85 1.0000 1.00000
0.50 0:9963 0.99634
0.25 0.7368 0.73677
0.10 0.2712 0.27122
(N =100) 0.85 1.0000 1.00000
3 0.50 1.0000 1.00000
0.25 0.9979 0.99791
0.10 0.7784 0.77849
8 0.85 1.0000 1.00000
0.50 1.0000 1.00000
0.25 0.9853 0.98525
0.10 0.5903 0.59038
T T ISR T
a =0.05

right-tail testing

HA 4P RS B

» RHO-SQUARE ¥ Dunlap, Xin, and

Mayer (2004) cdzs% » ffple chBclice ™ > T i BT > -

5o AT PR R A MBI O
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# 5

AR e B A A

P 0.25 0.5 0.6 0.67 0.7 0.75 0.8 0.85 0.9 0.95 0.99
0.1 338 694 852 972 1037 1146 1273 1428 1635 1963 2653
0.15 149 305 375 428 456 504 560 628 719 864 1168
0.2 83 169 208 237 253 280 311 349 399 480 649
0.25 52 106 131 149 159 176 195 219 251 302 408
0.3 35 72 89 101 108 119 133 149 170 205 277
0.35 25 52 63 72 77 85 95 106 122 146 198
0.4 19 38 47 54 57 63 70 79 90 109 147
0.45 15 29 36 41 43 48 53 60 69 83 112
0.5 11 23 28 32 34 37 41 46 53 64 87
0.55 9 18 22 25 26 29 32 36 42 50 68
0.6 7 14 17 20 pal 23 26 29 33 40 54
0.65 6 11 14 16 17 18 20 23 26 31 43
0.7 5 9 11 12 13 14 16 18 21 25 34
0.75 4 7 9 10 10 11 13 14 16 20 27
0.8 3 6 7 8 8 10 11 13 15 21
0.85 3 5 5 6 8 8 10 11 16
0.9 2 4 4 4 6 6 7 8 11

P=5

Data from Gatsonis & Sampson (1989)
Note. Required sample size = tabled value + p + 1.
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6 HAERALE (P=5)

power

P 0.25 0.5 0.6 0.67 0.7 0.75 0.8 0.85 0.9 0.95 0.99

G R G R G R G R G R G R G R G R G R G R G R

.10 | 344 | 344 | 700 | 700 | 858 | 858 | 978 | 978 | 1043 | 1043 | 1152 | 1152 | 1279 | 1279 | 1434 | 1434 | 1641 | 1640 | 1969 | 1969 | 2659 | 2659

15 | 155 | 155 | 311 | 311 | 381 | 381 | 434 | 433 | 462 | 462 510 | 510 | 566 566 634 | 634 725 725 870 870 1174 | 1174

20 |89 |89 | 175 | 175 | 214 | 214 | 243 | 243 | 259 | 259 |286 |286 |317 |317 |355 |355 |405 |405 |486 |486 | 655 | 655

25 |58 |58 |112 | 112 | 137 | 137 | 155 | 155 | 165 165 182 | 182 | 201 | 201 225 | 225 | 257 257 308 | 308 |414 | 414

30 (41 |41 |78 |78 |95 |95 |107 |107 | 114 114 125 | 1257+ 139 139 155 155 176 176 | 211 211 283 | 283

35 (31 (31 |58 |58 |69 |69 |78 |78 |83 83 91 91 101 101 112 112 128 128 152 152 204 | 204

40 |25 |25 |44 |44 |53 |53 |60 |60 |63 63 69 69 76 76 85 85 96 96 115 115 153 | 153

45 121 (21 |35 |35 |42 |42 |47 |47 |49 49 54 54 59 59 66 66 75 75 89 89 118 | 118

50 | 17 17 129 |29 |34 |34 |38 |38 |40 40 43 43 47 47 52 52 59 59 70 70 93 93

55 |15 15 |24 |24 |28 |28 |31 |31 |32 32 35 35 38 38 42 42 48 48 56 56 74 74

.60 | 13 13 |20 |20 |23 |23 |26 |26 |27 27 29 29 32 32 35 35 39 39 46 46 60 60

.65 | 12 12 | 17 17 |20 |20 |22 |22 |23 23 24 24 26 26 29 29 32 32 37 37 49 49

70 | 11 11 15 |15 |17 |17 |18 |18 |19 19 20 20 22 22 24 24 27 27 31 31 40 40

.75 | 10 10 |13 |13 |15 |15 |16 |16 |16 16 17 17 19 19 20 20 22 22 26 26 33 33

80 |9 9 12 |12 |13 |13 |14 |14 |14 14 15 15 16 16 17 17 19 19 21 21 27 27

85 |9 9 11 11 11 11 12 112 |12 12 13 13 14 14 14 14 16 16 17 17 22 22

90 |8 8 10 |10 (10 |10 |10 |10 |11 11 11 11 12 12 12 12 13 13 14 14 17 17

G: The results of Gatsonis & Sampson (1989)
R: The results of RHO-SQUARE
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4414 5 F_d Gatsonis and Sampson (1989) ¥ % ek ¥ - FEBIE PR
BBdcs: 5 nBEY BT ko e R T ARG R
BTN g L 50 B AR A 6 P iR g
Wk (s DBy o Bk 6 7 BT A AT Pl e 0t o RS
TAABERT oA A5 1 iR BREE S R 2R
- K o
(1)~ s =4 (power)=0.67>m ¥ »* §84F4p B 2¥c (p)=0.15
T > RHO-SQUARE #7#8 entk A~ 8ic s 433 ¥ ¢t >

Gatsonis and Sampson (1989) 7§ 4L & 434 -

(2) ~ et T4 (power)=0:9r @ ° - * §4F4p M i (p)=0.1
i » RHOSSQUARE #7117 chfs A fic s 16400 ¥ ¢

Gatsonis and Sampson (1989) =HF 4 5 1641 -

s

ARG 0 i eDdRR]E R AR T4k LB B e
Fefp F] 4 ig st det (g L ot AR T LT T Ao d £ 7
PET N E T4 B BB L B AL s 5 R e ek A
B FiehReMNEI R L IR ENER DR oxd £ 7 D
BB RSB VA7 ok 24 T > RHO-SQUARE #1# ¢

Bk ok AR LT 1 9 e
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07T a4 e Yl B RS

P power
0.67 (G) | 0.667 (R) | 0.66667 (R) | 0.666667 (R)
0.15 434 433 433 433

G: The results of Gatsonis & Sampson (1989)
R: The results of RHO-SQUARE
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2 8 4 HAFAM iz TR, (#k A ¥k =50)

Nso Number of Predictors

R? 2 3 4 5 6 8 10 12 14 16

14 .008 |.0084 | 0 0

.16 .017 | .0177 | .002 | .0025

o|lo|o|z
o|lo|lo |

18 .028 | .0281 | .012 | .0126

o|lo|o|o|z
o|lo|lo|o|xD

.20 .039 | .0396 | .023 | .0238 | .007 | .0075

22 .051 | .0521 | .036 | .0360 | .018 | .0194 | .002 | .0023

olo|oc|o|o|lo|z
o|lolo|lo|lo|o| D

24 .065 | .0655 | .048 | .0492 | .031 | .0324 | .015 | .0150

.26 .079 | .0797 | .062 | .0632 | .046 | .0463 | .028 | .0288!(.010 | .0106

OOOOOOOOZ
O|loo|loo|jlo|lo|oo|o|O |0

.28 .094 | .0947 | .078 | .0781 | .061 | .0611 | .043 | .0434' | .0257 10251

.30 110 | .1104 | .093 | .0938 | .077 | .0767 | .058 | .05897f .039 | .0406 .002 | .0017

32 27 ] .1268 | .11 1103 | .092 | .0931 | .075 | .0753 | .057 7| .0569 | .017 | .0179

OOOOOOOOOOOZ
Ol oOo|lololojlo|lo|lo|o|o|o |0

.34 143 | 1439 | 127 | 1274 | 110 | .1103 | .092 | .0925 | .074 | .0741 | .034 | .0350

.36 161 | .1616 | .144 | .1452 | .127 | .1282 | .109 | .1105 | .092 | .0921 | .053 | .0531 | .011 | .0107

OOOOOOOOOOOOOZ
O|lojlo|lololo o|lo|lo|lojlo|o|o |0

.38 A79 | 1799 | .163 | .1637 | .146 | .1468 | .129 | .1292 | .111 | .1109 | .071 | .0721 | .029 | .0298

40 198 | .1989 | .182 | .1828 | .165 | .1660 | .148 | .1486 | .131 | .1305|.092 | .0918 | .05 .0498 | .003 | .0037

42 218 | .2184 | .203 | .2025 | .185 | .1859 | .168 | .1687 | .150 | .1507 | .111 | .1124 | .070 | .0707 | .024 | .0249

OOOOOOOOOOOOOOOOZ
Ol o|lo|lolojlo|lo|lo|lolojlo|o|o|o|o |

A4 238 | .2384 | 223 | 2227 | .206 | .2064 | .189 | .1894 | .171 | .1717 | .134 | .1338 | .092 | .0924 | .048 | .0470

46 258 | .2590 | .244 | 2436 | .228 | .2275 | .210 | .2108 | .194 | .1933 | .156 | .1560 | .115 | .1151 | .070 |.0701 |.021 | .0204

OOOOOOOOOOOOOOOOOOZ
oOjlojlolo|lololoo|lo|loloo|lo|lo|lo|lo|j]o|o |0

48 281 | .2802 | .264 | .2650 | .249 | .2493 | .235 | .2328 | .215 | .2156 | .18 1788 | .138 | .1385 | .093 | .0942 | .045 | .0450
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.50 300 | .3018 | .287 | .2870 | .271 | .2715 | .255 | .2554 | .238 | .2385 | .203 | .2024 | .162 | .1628 | .119 | .1191 | .070 | .0707 | .015 | .0167
52 325 | .3240 | .308 | .3095 | .294 | .2944 | .278 | .2786 | .262 | .2621 | .227 | .2267 | .186 | .1878 | .144 | .1449 | .097 | .0973 | .044 | .0441
.54 345 | .3467 | .333 | .3326 | .318 | .3178 | .301 | .3024 | .286 | .2863 | .251 | .2517 | .213 | .2136 | .170 | .1716 | .124 | .1248 | .071 | .0726
.56 369 | .3699 | .356 | .3562 | .341 | .3418 | .325 | .3268 | .310 | .3111 | .277 | .2773 | .240 | .2402 | .199 | .1991 | .153 | .1533 | .102 | .1021
.58 394 | .3936 | .380 | .3803 | .367 | .3663 | .351 | .3517 | .335 | .3364 | .303 | .3037 | .267 | .2675|.226 | .2274 | .183 | .1828 | .131 | .1327
.60 417 | 4178 | 405 | 4049 | .391 | .3913 | .377 | .3772 | .363 | .3624 | .330 | .3306 | .295 | .2955 | .257 | .2566 | .213 | .2131 |.164 | .1644
.62 443 | 4425 | 429 | 4300 | 416 | .4169 | .403 | .4033 | .389 | .3890 | .358 | .3582 | .324 | .3242 | .285 | .2865 | .244 | 2444 | 196 | .1971
.64 467 | 4676 | 455 | 4556 | 442 | 4430 | .43 4299 | 415 | 4161 | .387 | .3865 | .352 | .3537 | .317 | .3173 | .277 | .2765 | .23 .2307

M: The program of Mendoza and Stafford
R: RHO-SQUARE
JBCBEIS B T e AT
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FHEERF 6 L8 LRk A8 (N=50) T &7 Faig

BB BHE (P=2~16)> M2 47 Btk AP Gl ke

BT 0 9 ehBdE B iTAR R - R oo 0 AR R B E o
RHO-SQUARE *+8 criic (& 240 % ¥ Fg e o

49 BpEFOR +b), AgLERL (p=5)

B
R 0.05 0.10 0.15 0.20

S R S R S R S R
000 |221 221 110 110 73 73 55 55
0.05 | 414 414 154 154 90 90 63 63
0.10 |551 551 184 184 101 101 68 68
0.15 | 649 649 204 204 108 108 70 70
020 | 714 714 215 215 111 111 71 71
0.25 | 749 749 219 219 111 111 70 70
0.30 | 757 757 217 217 108 108 67 67
0.35 | 744 744 210 210 103 103 63 63
040 | 711 711 197 197 96 96 58 58
045 | 662 662 182 182 87 87 53 53
0.50 | 600 600 163 163 78 78 46 46
0.55 | 529 529 142 142 67 67 40 40
060 | 451 451 120 120 57 57 33 33
0.65 |371 371 08 98 46 46 27 27
070 | 291 291 76 76 35 35 20 20
0.75 | 214 214 56 56 25 25 14 14
0.80 | 145 145 37 37 17 17 NA NA
0.85 |85 85 21 21 NA NA NA NA
090 |39 39 NA NA NA NA NA NA
095 | NA NA NA NA NA NA NA NA

S: The program of Shieh (2006)
R: RHO-SQUARE
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B 3 &M A 5z

-
ER ]
E3 Microsoft Excel - RHO-SQUARE
H] BRE REE WRO
1|
2 |
L3

BAD #FAO IRD FHD JEW JHEE  Adcbk PDFE)

A

Wotksheet Notes
This Program has four wetlesheets. The provided functions and input variables in each worksheet are sumnmarized as follows.
|4

Worksheet]l presents the distnbutional properties of sample squared multiple correlation coefficient RE

) SR R MR

cumnulative probability, and (4) the cumulative probability for selected percentage pomt of B2,

Functions: Show (1) the graph of probability density function ofRz, (23 the graph of cummlative density function ofRz, (33 the percentile for given

Input Variables: sample size (), number of predictor vanables (P), population squared multiple correlation coefficient (pg), and B2
Worksheet? considers lower one-sided, upper one-sided, and two-sided confidence mterval estimations of p2
Functions: Compute (1) the confidence mterval of pz, (2) the coverage probability of mterval @Lz . RUZ), and (3) the smallest sample size required for
R to fall into the desired interval with probability (1-0).
Input Variables:
(1) Confidence interval estitnation: sample size (I7), number of predictor variables (F), observed value ofRZ, and alpha (o)

(2) Coverage probability: sample size (M), number of predictor variables (F), pz, and specified interval ('RLz, Ruz).

with significance level & and nominal power.
Input Variables :

(3) Sample size determination: nunber of predictor variables (P, p2, coverage probabdity (1 — o), and specified interval (RLZ, RUZ).

Worksheet3 contains three types of hypothesis testing procedures: left-tail, right-tail, and two-tad tests.

(13 Critical value and P-value: sample size (M), number of predictor vanables (P}, pgz o, Rz, and alpha (o)

Funetions: Compute (1) the critical value and P-value, (2) the achieved power, and (3) the minitnutn sample size needed for testing specified hypothesis
(23 Power calculation: sample size (M), number of predictor variables (P), pgz p1°, and alpha (o).
W 4 v My Motes { Warksheet] { Warksheet? { Warksheet3 /

(3) Sample size determination: number of predictor vaniables (P), DDZ, plz, power, and alpha (o)

=3

(1) ~ &2

|<
24
T_%

4 (R?) A

CAPS
T

104 - BER s A

3|
M =g 7 &:)r" &) TSy

UL

\g

I eI T iﬁﬁi%l ~ $% ~ #c(sample
size) ~ Fp P % #cendc P (number of predictor variables) ~ 2 #
1k (

#ic (PDF) ~ w @/ % %
(2) - g‘giﬁl *‘f\,”a
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_:;}" O
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Q)b AT 0 R L E PR e TR Rk
FERPIRE S a®E p’ G KT Rl o ¥ fras
# 2+ 5 coverage probability shré i > B OB 4% 4 A~ 3
Bl BBEc S * R T GB () 2T RBIE RP2ZT B2
PR O(RLRY) BRI E D - B ARE 28T o (s
FH BRI H kD W TG g B 2 R AT R
@ (R 27 A& Ak (RL,RD) RIGTM™ st B i &

100(1- @)% sz S B chdo | 4% & ik o
* 42 L inde (09) 287 % i T

1Fd e LR ORI T o S TR AE R LR
(Ho: p'<pg)~ B E ki@ (Hy: p2p5) > 2 B E=
FFR (Hy: pP=pf)e ¥ 3-8 difefh @2 p-valuer § &
PER R A RRIREBE S p o~ opf > FRRZ R A2
TABEE QB2 TR - T 1 ivd e ¥ B Ik
PR FRR IR AG RIREBE o) o F

2OF R e Bt o BREY R BOUR K0T e Y 2 Bt A

A
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A BT F BRI ORI AT Gl TR EET 5 R R
4L E) 080 T b I UER S el Al AR T T +0

0.8 % % é1h 4T » #AR B i & )% RHO-SQUARE 4: 1138 & » #

SRR AL (E- HamuE e AR E A LT 2 E

5l itk 4 LApM R Tl i B F 42T BRI E
1% #ic ~ Type lerror rate (o) ~ He & #ic~ = 2] TG B2 a8 2
B B % o

5.2 % ABcAn Bl BBz Mo 4 4 B P A B TR B Hh B
O R S E A TS R e S A s gl e

53 A G RN RS 1R FIRAT b dk Aics A4 AP

T SR TR S NEEAITT St SN S

5.1 4 @du peTE 2 b

Baroudi f= Orlikowski (1989) # 3tz # €4 » 47 <h4p B 2R AL P >
RPRFPRFRIS A BARFE (L) FERE(Q KA

B 1x (3) kbR A MR G 0T R A BT R TR
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BT A G JI FEEL SRR etz BB %

BB o
511 -~ FERISEBELE I T4

B AL S0 BEE-RES 005 i TP MT TG

W3k aipp|gicBFic (P) 57 b e B2 2 Tlic (p?) #1718

Ehdcd 10 HFH 4 oo

3010 ERIREBFE 2 WH T ABRE RIS TRRRA

P\ ,02 0.0196 0.1 0.13 0.2 0.26 0.3 04 0.5 0.6 0.7 0.8 0.9
3 0.078 0.329 045 0.707 0.860 0924 0989 0.999 1 1 1 1
4 0.072 0283 (393 0.648 «0.817 10.893 0982 0.999 1 1 1 1
5 0.067 0.249 0349 0597 0776 [ =0.863 0974 0.998 1 1 1 1
6 0.064 0223 0314 0551 0736+ 0.831 0963 0.996 1 1 1 1
7 0.062 0201  0.284 0,51 0.697 0799 0951 0.994 1 1 1 1
8 0.06 0.184  0.259 0473 0.66 0.767 0938 0.992 1 1 1 1
9 0.059 0.1690 0.238 0439 0.624 0.735 0923 0.988 0.999 1 1 1
10 0.057 0.156 0.22 0.409 0.59 0.703 0906 0.984 0.999 1 1 1
15 0.054 0.114 0.155 0.291 0442 0.552  0.802 0.949 0.994 1 1 1
20 0.052 0.09 0.117 0212 0327 0419 0.671 0.879 0978 0.999 1 1
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Power Value
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Rho Square

Bl 4 » 8w e 2470 K (P=3,4,56,78,9, 10, 15, 20)
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10~ Sample size =50

09
. ’\’\ —u— small effect size

I ’"“‘o —a— mediun effect size
07 e — | ff [

I \‘H +— large effect size
06 | -
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/ |
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OO " 1 " 1 L 1 " 1 " 1 " 1 " 1 " 1 " 1 " ]
2 4 6 8 0 12 14 1% 18 20 22

Number of predictor variables

B 5 FRRIRECHRER T 2 7B (small, medium, large effect size)

513 + MEKE (a) 5 2

BHABE S0P R B BEL 52 FEKRITF R 6 PAET

ez BpEok Rt R4 2 BB R

49



Sample Size = 50
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08 * —nu— alpha =0.1
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/ —e— alpha =0.01
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Power Value
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Power Value
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5.2~ it Adcer H U 42T E 2 ol %

FE A RS AT o bl R RS
HoenB e s A R A E s Fonk R 0 FEd Bl A R e

LA i W S VS - (G2 R ] S
5.2.1 ~ # AR 4] i e % A dic

%012 B FR R E B oS 5 BE KR S 0.05 [t
BT o 3 b end WS 2 G A e enig 24 SR AT 0 9 A

*i *ﬁim‘l—% '% :\_\z\ °

3012 ARG B SR AT R L
p*\power 01 0.2 03 704" 05 06 07 075 08 085 09 095 0.99
0.0196 99 202 286 36614461 534 635 694 763 847 958 1135 1503
00 25 43 58 72 87 103 122 133 145 161 181 214 282
043 20 34 45 56 67 79 93 101 111 122 138 162 213
02 15 23 30 37 43 51 59 64 70 77 87 102 133
026 13 19 24 29 33 39 45 48 53 58 65 76 99
03 12 17 21 25 29 33 38 41 45 49 55 64 83
04 11 14 16 19 22 25 28 30 32 35 39 45 58
05 10 12 14 15 17 19 22 23 25 27 29 34 43

0.6 9 11 12 13 14 16 17 18 20 21 23 26 33
0.7 g 10 11 11 12 13 14 15 16 17 18 20 25
0.8 8 9 9 10 11 11 12 12 13 14 15 16 19
0.9 8 8 9 9 9 10 10 10 11 11 11 12 14

B8 Al i34 12 4plp chif 2 48 W endT B - KB 8 7 BT &
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Power Value
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5.2.2 ~ Fp iR B P B i A e

Bl Ry B B AT E 4k Adcen % > Maxwell (2000) ~ Harris
(1985) ~ 12 2 Wampold 4= Freund (1987) » fihm =~ ¢ iZ:& 4RI % ¥k
Bk L) ST T Bl ABccnlcR 0 4 13 BRI O X B A e

FRIREBET o TS B R AR o

% 13 ERIREBE RIS ERIAETERLE
p\power 0.1 0.2 03 04 05 06 07075 0.8 085 0.9 095 0.99
3 9 12 15 18 21 25 29 31 34 37 42 49 65
10 14 17 20 24 27 32 34 37 41 45 53 69
12 16 19 23,4126 30, 34 37 40 44 49 57 73
13 17 21 24 28932 37 39 43 46 52 60 77
14 19 23 =26 30 34 .39 42 45 49 54 63 81
15 20 24 =28 32 36 41 44 47 51 57 66 84
17 22 26 “30 - 3438 43 46 50 54 59 68 87
10 18 23 27 3135 40+ 45 48 52 5 62 71 90

© 00 N o o b~
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531 RRIFEPBERE T "R

215 &2 B 11 % i a¥ci 50 By kL 0.05(2:F g
“#cs 0025 LG EE R#ics 0.025) 7 etk A T REE T AR
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% 15 ERIREBHR - H AN LGRS WY T BRERIERFTREALL
P R 01 02 03 0.4 05 06 07 08 09
3 RU 0.255 0.3819 0.4854 0.5764 0.6589 0.7353 0.8069 0.8744 0.9386
RL 0 0.0078 0.0673 0.1496 0.2506 0.3686 0.5026 0.6525 0.8182
4 RU 0.2335 0.3662 0.4732 0.5667 0.6514 0.7297 0.8028 0.8719 0.9374
RL 0 0 0.0507 0.1328 0.2346 0.3543 0.4908 0.6439 0.8135
5 RU 0.2108 0.3497 0.4603 0.5566 0.6436 0.7238 0.7986 0.8692 0.9361
RL 0 0 0.0337 0.1153 0.218 0.3394 0.4784 0.6348 0.8086
6 RU 0.1865 0.3323 0.4469 0.5461 0.6354 0.7176 0.7942 0.8664 0.9348
RL 0 0  0.0162 0.09717 0.2006 0.3237 0.4654 0.6253 0.8034
7 RU 0.1606 0.3139 0.4327 0.535 0.6269 0.7112 0.7897 0.8635 0.9334
RL 0 0 0 0.0783 0.1824 0.3074 0.4518 0.6153 0.7979
8 RU 0.1328 0.2945 0.4178 0.5234 0.6179 0.7044 0.7849 0.8604 0.9319
RL 0 0 0 0.0588 0.1635 0.2902 0.4375 0.6048 0.7922
9 RU 0.1031 0.2739 0.4022 0.5112 0.6085 0.6974 0.7799 0.8573 0.9304
RL 0 0 0  0.0384 0.1436 0.2722 0.4224 0.5937 0.7861
10 RU 0.0713 0.2522 0.3856 0.4984 0.5986 0.6899 0.7746 0.8539 0.9288
RL 0 0 0,.110.0172°0.1229 0.2532 0.4065 0.5819 0.7996

RU: Upper p° confidence limit
RL: Lower p” confidence limit
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6.1 - RHO-SQUARE fi * P

Baroudi 4= Orlikowski (1989) P #& 4 A 47 ¥ 5 @ 5 -

B2LA 3 ¥ Pl B> P EERAF Y DERY A BRE O EY R
TA LT k- FEEEED | (priori determination) ~ % = FFEL 5 ¥

EEFFAT P AL

zﬂi

is =& (post hoc determination)> 12 % % = f#

17 e1;4- Z_ ( determination of statistical power during a study) -

X
i
)L;_
>_L

- AR TS AT R T BARLE 5 Y
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6.2 FAERETIFAMILLBE

* & T E Y < k p Shih (2004) %A Information &
Management ¥ 3 % k2 > %< L H 5 “An empirical study on
predicting user acceptance of e-shopping on the web.” #% < # i & # %
FHFRIRT AR PRELP IR IF LI o7 LR RBIELF

@ % (theory of reasoned action, TRA) % F i< 5% (technology

g&x“i

acceptance model, TAM) = #1F B3] B cildy > L L 4 UPFE o B

|

4)“(

WA & LR B AGnE L (behavior) X H % B (intention)

%$

i5p 2T F AL BABLgARR B A RB T h 0 A E B A

Bl B A7 ehji B (attitude) T8 RS AWML vl o E

¢

RBRMR - € ERTM% - ¥ B Az & (belief) » #8B 4

N

—\

BRI MG IEHEA — BB — LF — 75 - e

“%&
gh“i
§¢

WA eI o ¥ b > David (1989) ki * AL E 4R BN k2
BARRIR T FEHER G RE TAPROERE DI g R

27

3

lf:t

12 (perceived usefulness, PU) » & * ¥ 4p i3 & * Fo3u % 51§ #{ &
c iR R @ ek b % (perceived ease of use, PEOU) » i * ¥ 4p
%IL S8 ,f’w_,f‘ AT mﬁ_}"; j\fg—"'t i3 # ;Iz&i.,v\?é o _,\)% /"t ®
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EEF eI I AB R R LR TS AR 28 L REE
WA 0 d T AL NE Y RRIEFT AR (F AL fadhi
FAT A A R LT SR P ITI TN B0
BBt 212 et xR K o

BHESG AR R F 2 FM G A Guiie s ST
AR BF DA BN lchy 0 T RS RS L HA > 3 Em AR

boim # * RHO-SQUARE -

# 16 f#ff PU 2w 2% FTHaii

Dependent Independent Adjusted R’ a P-value

variable variables P

PU S 0.139 0.195** 0.005
AC -0.023 0.734
PEOUW 0.093 0.182
PEOUT 0.230** 0.002
us -0.004 0.958
PIQ 0.014 0.880
PSQ 0.150 0.106
PSvQ 0.001 0.989

Standardized £ coefficient
** (.01 significance level

e 16 7 Bgor o RgF kA 001 T Rk 2T PU G BF
et sl o ¥ b g PEOUT #3t PU 4 F B ¥ et wacl o

R iz PUL3Y% %R § -
d 3t R? & Adjusted R* & - ¥ - ¥R G T EK R A B T 0%

72



Bew LR R R AT R I nIR % o T At 0 Adjusted R ehdiciE ki
2opt e F A d pP = 0130 RS R SdA G R &
Worksheet 1 ¢ gi,?]» N=212-P=8- p? =0.139 4@ 15 #7 » f

RHO-SQUARE ¢ &+ #1 (1) R? i S #icA (5 B (PDF) - 11 2

(2) R? h 8% 3 #cA 5 B (CDF) > 4-F 16 2 B 17 57

£1 Microsoft Excel - RHO-SQUARE

H] #REE REE HR0 BAD #H0 IBED ENO RE  HEE  Adob PDFE) FAFERFERIRE
P G5 3 A B o o A0 @ PitmelevRon o2 2B zup|===
e s Al o) @) wEEeEg. sxrEn. i
il SR N
G8 - A
a8 | B | c | D | E | F G H 1
1 Worksheetl--- Distributional properties of R
2]
3 Wotlsheet] presents (1} the graph of probability density finction ofRQ;
4 (23 the graph of cummlative density fianction of Rz;
5| (3) the percentile for given cumulative probability,
6| {4 the curmulative probabiity for the selected percentage point of BZ
7
E Enter | I
9 | N {sample size) = 212
10 T (number of predictor variables) = 3
(11 p? (population squared multiple correlation cosfficient) = 0.13%
12

B 15 Worksheet 1 ﬁa?] NS ‘=]
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The Probability Density Function of R Square

10

s 9
e 8
L 7
2 6
g 5
> 4
;; 3
g 2
a 1
0

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
R Square

Bl 16 R? s % S 5 B (PDF)

The Cumulative Density Function Plot of R Square

Cumulative Density Function

0 0.1 0.2 0.3 0.425 0525 0625 0725 0.825 0.925

R Square

B 17 R® e 4 #% A B (CDF)

KR 16 3 B 17 B o0 kBl 212 iR SEBHL 84 M
AR M Chdcs 0139 pF o R? chip g Sk Bl (PDF) %2 R® h
%Ak 48 % 3ogca B (CDF) > & PDF = & % 7R— Bag0248307)0%

BUEL8 2 o T PHERT DRI oS G 0 & R=04



B0 R R A St 1o 2 15 1o

=
kS
i

-
ETI

hEE T 5 0 RHO-SQUARE # 4 B4 %~ 2 k%~ 1
PRERIZHEAIFOBERR TS BRI YU kR D
FiARLZ. o Bar B ek @ P-value PF o P4 JF & Worksheet 3
¥ (1) 84 (@) ) & BRI S8 - (N=212, P =8,
pl =0, R? = 0139, - #¢ o = 0.01) 4@ 18 & 7 ¥ 12 19 7| fo
s 0.09293: ¥ ¢t > » ¥ ou FF P-value i 0.00015 - j¢_ P-value

E g R o RS R PU g 2R R

z (1) Cnitical value and P-value
10
1 (a) Right-tail test
|12 | Hy: p2 = P02 |:>g2 ig the target value of squared multiple correlation coefficient under null biyp othesis
13 H:p > pg
14 Enter
|15 | N (sample size) = 212
E T {number of predictor vanables) = 3
17 Py’ = 0
13 Rf= 0.139
19 | o (alpha) = 0.01
20
|21 | Critical value 0.092936395
| 22 | Povalue 0.000151085
23

B 18 Worksheet 3.1.a ﬁg?] INES

B34 4 3-8 1 % & Worksheet 3 ¢ % (2) 4 ¢ ik

ARy (@) BEERTY B S - (N=212,P =8, p;
=0, p2 =0139, @ =001) RIm -y izt 5 09672 4 @

]

19 #57 » B 1% 2 gt FFHOSS 9118 Plenid & i 59 0 AR R 2 Bk e
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W5 096720 - Biny B FmIng o WPt A LEF

ik o

Foeb o Bt A#S G0 Shih (2004) wE AT EF G 212 B
Ao R AGRRBIE L REG T 0 R A ARG A iR Rl G
RN E AR E S U B £ Sk itk S
RHO-SQUARE » #& &yt 7 it o 7 L% 8 &= Worksheet 3 ¢ 1% (3)
4Py (a) By~ - (P =8, pf =0, pf =0139, « = 001,
Power =0.8) > 4B 20 #7577 » A & LIPS BB HE S 8 o & T2 WA
i aEEE: O RE-kREZ 001 2iErke? 52 08 F Rl
LE R 141 B A g

(2) Power calculation

(a) Right-tail test

Hy: Pz = Dn:|2 Mote:

H;: |::-2 el |::u|;.2 p-.;,2 < plz, I roazt be larger than P+ 1
Enter

M (sample size) = 212

P (number of predictor vanables) = H

po’ = 0

b= 0.139

o (alpha) = 0.01

Power 0.967258636

Bl 19 Worksheet 3.2.a ﬁg?] INES =
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04 |(3) Sample size determination

95

96 (a) Right-tail test

97 Ho:p” = po’

93 H :p° > po’

99 Enter

100 P (number of predictor variables) = 8
101 po” = 0
102 P’ = 0.139
103 o (alpha) = 0.01
104 power = 0.8
105

106 MNinnmum sample size 141T
107

B 20 Worksheet 3.3.a ﬁg?] NS

V- b+ R4 R PEQUW, & & > i fF 8 % 4 17 #77 o

% 17 jaf® PEOUW 2z i 7 S % pobbgud &

Dependent Independent Adjusted R? a P-value
. . Ps
variable variables
PEOUW S 0.053 0.167* 0.019
AC -0.002 0.972
us 0.192** 0.005

Standardized S coefficient.
*0.05 significance level.
** (.01 significance level

WA 1T ¢ OBEA 0 GEEEOKE 001 T erhend 2t PEOUW 1
BEhD w0 ¥ oS B AREFOKE 005 T AEEEALAER

$2% PEOUW + 5 BB ¥ ehit oo fis 0 B B H04) ¥ 4 j2§8 PEOUW
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PR AT bl 28k - (N=212,P=3, pf =0, pf =
0.053, « =0.01) s #FF %4 5 06234 4@ 21 #r7 » A4 piw
e T Pl R RSy LA iR X 2 BB 5 0.62340 7 7
- E o L WP - XA LR TS APy DL e
FRMERA D o M BT D 08 R F RS U AR? T
EAc@) 22 TR > P E T EREE LD 0T R 285 Bk Al AL
Feh B Ra T o B RS LREAPH ] o 2 h A F ek A e 4
TR R E AR TS L AR A R Vb e A A g

BRSSPI DS B RR e B S R A

56 |(2) Power calculation

57

58 (a) Right-tail test

29 Hy P2 = Pnz Mote:

(&8 H;: p2 =S pnz p.;.2 = plz, I toust be larger than P+ 1
Bl Enter

e M {sample size) = 212
63 F (mumber of predictor wanables) = 3
64 Py = 0
65 p1° = 0.053
E6 @ (alpha) = . 0.01
67

3 Power
69

® 21 Worksheet 3.2.a & 24 3-8 2 8 » -4 &
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04 |(3) Sample size determination

95

96 (a) Right-tail test

97 Hy p’ = po’

98 Hy :p° > po

99 Enter

100 P {number of predictor variables) = 3
101 po = 0
102 P = 0.053
103 o (alpha) = 0.01 |
104 power = 08
105

106 IvImmum sample size
107

B 22 Worksheet 3.3.a i+ 7 & zk@:iﬁ%] INES =

:T‘}Lj Wk 3 a2 ’,Tkl}?""‘%ﬁ e FHm ) Ko ie iF
RHO-SQUARE & Sl &4 2 %1% doft Adic > 1T RII* mshis &
BB MG P REERRRE A% 0 4o * RHO-SQUARE f#

fi?FFE%E °

7

63 wHFiILeEpNET 2 BE

Dulebohn = Ferris (1999) 7. Academy of Management Journal * =

Rib o A RFEW LG GEREAY o | 1R Y g R LE

ST e P o T TR 2 1 R N

Il

1 N 2 HE

g\x“{

-k
R

el EANE s gr- T T%—‘F‘T PR F R T A 5 8 SIRIFIM 128 R
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v

3% 18 Bt emie R

# 18 Dulebohn = Ferris (1999) 2 it j7 & %
RN} Rk S Adjusted R?

B
WAL TR RERFHFL A% 0.68 -0.2
R 1 IEg 2 K eg -0.5
e 0.07
AR 0.13*
BE 2 S 0.21**
A 0.57%**
*p < 0.05
**p < 0.01
***n < 0,001

2I0HT G HEA) 4T 6 RARIAIE B0 77 <0 Adjusted R* 5 0.68
d >t adjusted R® $t R* % - Mf=remf o Bl %> ka7 3 A se i@ R o
b T’FJF," ¥k 2 gy 0 1 adjusted R % & £ R%o B2k % 24 & ehfiw »
B 0?2 99%:niz #f % ¥ > 11 RHO-SQUARE 7 Worksheet 2 ¢ 1%
(1) "> - BREFFORZFP 0 (@) 314 0 L8 RFZHEFF L
oo g~ Sk - (N=128,P=6, R® =068, « =001) f >
@p?2 R iz#g® A (Upper p?confidence limit) 3 0.7654 » 4 23
e ke T h (b) A P TR T E 0 2T R G R
7 (Lower po°confidence limit) 5 0.5346 ¢ =714 » d 1 if eh TR ¥ v p

2 99% R FRFIAFME (0,07654) 0 @ p°2 99% ZH HRET
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ff s (05346, 1)« ¥ ¢b o 2 T LB R R R e T R

ﬁ'ﬁfﬁ' @L?E%%Eﬂ °

1 Microsoft Excel - RHO-SQIARE

H] #EE REE WRE BAD #Eo ITRO EEm S\ M HHEE  Adobe FIFE)

P 5 (3 i ]G3 B9 | = - AL 0% @ [liTmeNevRonm - 12 <) B
R Tt e B e R | S | @ By g2 ] v EREEE ), SRR !
T
E20 - A& Hintup(E16,E17,E18,E19)
s | E | C D | E F G H

7
_8 |
9 |Please enter data mto yellow cells
10 [Results will be seen in the blue cells

11
1z
13 |(1) Confidence interval estimation
14 {a) Upper one-sided confidence hinit for p:
15| Enter
16 | I (sample size) = 128
17 P (tumber of predictor variables) = 6
18 | E (observed valie of B*) = 0.63
19 o (alpha) = 0.01
_20 | Upper p° confidence limit 0765437971

21

B 23 Worksheet 2.1.a 7f i 0f2sct A ER R X

¥oobo par @ e el E R E 4 $(0.6,0.8) s i e 2R

N

¥ 4]* Worksheet2 ¥ % (2) %

4

ST LR T R R T
Flenis oo cdy ~ (N = 128, P =6, p* = 068, R = 06, R} =
0.8) - 4[24 #r7r » RIF D7 BARIEE » # & (0.6, 0.8) g 3

0.9654 -

PR B0 F AT RIPE TR TR ST EF (06,08)

2R PR RRF 99% T2 & 5 Uik Adkt ? & Worksheet2 %
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(3) #14 ¢ () Fikiy » S ¥ciE — (P=6, p* =068, « =001, R} =
0.6, R2 =0.8) > B|¥ T ~#c s 231 4cFl 25 #F7 » “r0 K& 7R
99% i

”) 1 3

ERR (0.6,0.8)&"1”1%1}-]]:\ ) ﬁbfg?,%‘ﬁﬁ%i?%i")
231 Bk A~ o

1 Microsoft Excel - RHO-SQUARE

] BRE #HED WAO BAD BAOQ IED HFHO R\E HHEH  Adeb: PDFE)

ARRE= R RN = RN - NN R S AR T L N EETWSNEWRDW 12 - B
G o Wt P Mo B | o W BN E I = T (N O = 4 A !

el

Ed6 - & 0.8
A | B | C | D | E F G H

40 |(2) Coverage probability of (B>, Ry 0=R: <Ry <1
41 | Enter
42 N (sample size) = 128
E P (number of predictor variables) = &

44 pl= 0.68
45 | By % (Lower B bound) = 0.6
46 | Ry” (Upper B bound) = 0.8
47|
48 | Coverage probability

49

® 24 Worksheet2.2 + guip] i 7§ » # BI(R?,R)) i 3 6y

»~FHm

65

B9 | (c) Two-sided mterval {RLz_. RU:}

O Enter

i P {mumber of predictor variables) = & Note:
7 e 068 Bl < pf < By
73 | o (alpha) = 0.01

74 | Ey® (Upper B2 bound) = 0.8

75 | By % Lower B2 bound) = 0.6

il

s Minimun Sample size

75

B 25 Worksheet 2.3.c ¥ BB {E 7

i&iﬁﬁéﬁ
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