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Correlation Analysis
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Interval scale |Interval scale | F¥FH &t 2= fH[E8 £ (Pearson product-moment correlation)
Ratio scale Ratio scale

Ordinal scale  |Ordinal scale  |S2EEFEE S <545 fH 8 (Spearman rank order correlation)
AN ArsTE | AR 4881 VU4 AHFEE (tetrachoric correlation)
HIE 588 IE EIE —oy8IH | O (phi)fHRH

NE 7y | IH — 25148 (biserial correlation)

B F AT IHAE AT

o Ly oint-biserial correlation

Bi-nominal scale | Nterval scale B Z S HRH (p )
Ratio scale

ERERERIE| | ST B MR [F AR interval scale 5K ratio scale FY%8 » 411 Likert scale - #5257
RIBCHIER ST EIEERLA » [FE Y nominal scale HYSEREY » 35 AR BEHVEI RIS AIRE A
ErHyIE H () E0i (E DL B - mRPHIE (EESS T 3(1) 7y » A IEMEGS T 1(-1)77 » R
& (REZEE)G T 200)77 » SRETEEUZeh B EHE TS - RIS
HEry T 4ESy | BT ratio scale HYSRES o BT THERR RSSO -
WAEYE| - STHEMEEZKE nominal scale =k ordinal scale Y55 -
D SBIHBE MR KR o RBP4
, B - SETHE AR interval scale B ratio scale FYEEH - 4K H A By PR fekE i
B2 +E/DJJ STHE Iy R EBIE o WA RRURIERTS 7 R R Ry A ST - (W9 RR
B KRR Ry TR g B TR RS, 8 -

Quantitative variables

Qualitative variables

Dichotomous dependent (so-called dummy variables)
Polytomous dependent

Table Correlation coefficients for two nominal variables

X Nominal
No. of categories 2 2+
B Phj? B Cramer’s V
, ®Yule’sQ W Lambda®
B Lambda® B Goodman and Kruskall’s tau®
Y Nominal B Goodman and Kruskall’s tau®
B Cramer’s V B Cramer’s V
2+ |m Lambda® W Lambda®
B Goodman and Kruskall’s tau®|® Goodman and Kruskall’s tau®

*Phi is the 2x2 version of Cramer’s V.
»Comes in both a symmetric and asymmetric version.
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cAsymmetric coefficient will have different values depending on which coefficient is
treated as X.

Table Correlation coefficients for two ordinal variables

X Ordinal
No. of categories 2 2+ Many
B Gamma? B Gamma® m No obvious
2 M Somers’d® W Somers’d°® choice?
W Kendall’s tau-b?  |m Kendall’s tau-c®
B Gamma? B Gamma? W Kendall’s
Y Ordinal 2+ |H Somers’d® m Kendall’s tau-b® rank-order tau’
W Kendall’s tau-c®
® No obvious W Kendall’s B Spearman’s rho
Many| choice? rank-order tau’ m Kendall’s
rank-order tauf

aIf the variable with many values can be treated as interval, Pearson’s r could be used.
"Gives higher correlations than other coefficients.

«Comes in a symmetric and asymmetric version.

dUsed when the X and Y variables have the same number of categories.

*Used when the X and Y variables have a different number of categories.

‘More appropriate than Spearman’s rho where there are many tied ranks — a situation that
occurs when one variable has relatively few categories.

Table Correlation coefficients for two interval variables

X Interval
No. of categories 2 2+
B Pearson’s r B Pearson’s r
2 |mPhi?
Y Interval W Biserial r?
ot W Pearson’s r Bl Pearson’s r
W Eta W Eta”

‘Reduces to Pearson’s r in the 2x2 case.
»bAsymmetric and sensitive to nonlinear relationships.
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24.2 HEEF Y (covariance)

24.2.1 RIE/EEL LB E B (population covariance)
(R B REFEUE Ry (X0, Y1), (X2, Y2), (X3, Y3), (X4, Ya),... (Xn, YN) - HIERAG/REFIE S 5
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# oxy 5 Cov(X,Y)

N
Z(Xi — 1 )Y — 4y)
oxy = Cov(X, Y) = 2 N

ot X BRI T
v Y BRIV

24.2.2 AL B LI (sample covariance)
B IRANHE By (X1, Y1), (X2, ¥2), (X3, Y3), (X4, Ya),... (Xn, Yn) » FIGEAR ISR 58 Sxy

> (% = X)(¥; )

Sxy =
n-1
X X BRI
oY ST
sWllle: B ERT T A - B WAEESE TR (A PENEERE
Ay 1 2 3 4 S 6 S8
A 5 6 8 4 5 7 5.83
B 8 12 15 13 11 11 11.67

KL TEELE TIZAVEE A S B
n — — 6
E(A —A)(B, —B) E(A —5.83)(B, -11.67)

Sag =
n-1 6-1
 (5-5.83)(8—11.67) +...+ (7 —5.83)(11-11.67)
5
_ 306+0.06+7.22-244+055-078 _ 767 _
5 5 '
24.2.3 *+BRYNER
| 1
X—,u><<0 X—,UX>O
Y—ﬂY>O Y_:UY>O
"I v
X—lux<0 X—,th>0
Y—IUY<0 Y—ILLY<O

Sxy >0 : fF (REEISIERRSIEUN = WOREElEIss RSN P AT % - Bl
RERSTEUEITFERY 1 N FEESER(FIR) > &5 X, Y BE 2 HEA R
[5#l 1%

Sxy <0 fAF NS EIERER EANNSRSIE © = RANNSRSIERER NN D SNIEl 1
AR - BERER P BUESER |~ IV AT EI(FRR) - 30X, Y #iE
ZEE A A SRR A -

Sxy =0 AR X, Y BUE 0B |~ 1 N~ IV IE(EESE - 50X, Y BiiE 2 2
HRMERR -
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Reference:

Kim, S. S., & Crompton, J. L. (2001). The effects of different types of information messages
on perceptions of price and stated willingness-to-pay. Journal of Leisure Research, 33(3),
299-318.
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24.3.1 7R R AHER %8 (Pearson product-moment correlation coefficient)/fg
= HERRAE
COoV,, _ XYHH: 5 B

SyS,  (XHJHEAEZE) x (YAYIE:AE )

I'xy =

Z(Xi_Y)(Yi_?) o .
- n-1 _ XX = X)(Y =)
Ji(x‘ o J > (Y, =Y)? (n=1)SxSy
) n-1 ) n-1
Z(Xi_Y)(Yi_V)

TS XPE (Y, V)

[l =Rt vs A BE R Pearson product-moment correlation coefficient 312
A HE 2
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: e ANEUE NG (EE1R)Eij1&HY Pearson product-moment correlation coefficient £
BHMEE ?

e FE AR TiE A ~ B WSS TR - AR AP B E

At 1 2 3 4 5 6 “FEE
A 5 6 8 4 5 7 5.83
B 8 12 15 13 11 11 11.67

KL RIS TR AHEE (R 8
6 — —
> (A - A)(B, - B)

>(A-A 3 (B ~B)’

_ (5-5.83)(8-11.67) +...+ (7 -5.83)(11-11.67)
JI(5-5.83)% +...+ (7-5.83)’1[(8 —11.67)% +...+ (11-11.67)°]
7.67 767

© J1083x27.33 17.21

=0.4455

24.3.2 BE — 2. 51fEFE 148 (Point-biserial correlation coefficient)

A = XAS—XBX ‘AR

t

&: A TEEH(EA) ERHEEE (S5 - B4 ~ interval scale ~ ratio scale)fy~¥39{H

XEB:B R (A TS EEUE (B ~ Bk4g ~ interval scale ~ ratio scale)dyF~5{H
St: A1 B REF () A EEE (S ~ 4R ~ interval scale -~ ratio scale)yiFiAE 7=
A AR (BA) G2 3 &1 EE#(0~1)

B : B JERF (B4 AT b2 5 & HIEE#(0~1)

24.3.3 LB SE 4 AHER{A B (Spearman rank order correlation coefficient)

2
rs=1- —622:d
n(n“ -1
d: AR E
HEMRE AT
t= s
1-r2
n-2
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24.4 18RRI AT SPSS ¥EIETT A
1|AnalyzelfStatistics( 453153 #7) — [Correlatel(f[4) — L) - T

Bivariate correlations (8 5kE RE M) B EER &
2.4 ¥5 Bivariate Correlations (&8 AHRE 23 H7) E sE R A

3RS B TR AT TAERE S iy SR BT - 45 A 78 Variables: R H
4.1 Correlation Coefficients(fHEE %% 7 ¥R F 22 " [ Pearson | (fEZ=HHRBEAEY)

5.4 Test of Significance(BEE :iaE) TR 4)35E T [ Two-tailed | (BEEAGE » FINEE
EHERTHT)

6./73884% T T " [JFlag significant correlations | (fFIBHEEEME3HER) - FEZE AR RS
S 0.05 BEE K > ARG GLA—(B T ) FISEFET - 2 0.01 BE/KeF iy
AR T ) R

7.4 [OKlsh » LASTFAERE 047

Correlations

cm Kg
cm Pearson Correlation 1.000 .996™
Sig. (2-tailed) . .000
N 7 7
kg Pearson Correlation .996™ 1.000
Sig. (2-tailed) .000 .
N 7 7

™ Correlation is significant at the 0.01 level (2-tailed).
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