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Yonghwan Um*

*Professor, Dept. of Industrial and Management Engineering, Sungkyul University, Anyang, Korea

[Abstract]

In this paper we investigate the permutation test for the equality of correlation coefficients in several
independent populations. Permutation test is a non-parametric testing methodology based upon the
exchangeability of observations. Exchangeability is a generalization of the concept of independent,
identically distributed random variables. Using permutation method, we may construct asymptotically
exact test. This method is asymptotically as powerful as standard parametric tests and is a valuable tool
when the sample sizes are small and normality assumption cannot be met. We first review existing
parametric approaches to test the equality of correlation coefficients and compare them with the

permutation test. At the end, all the approaches are illustrated using Iris data example.
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I. Introduction
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Table 1. Iris Data

case sepal sepal petal petal species
no. length | width length | width P
1 5.1 35 1.4 0.2 setosa
2 49 3.0 1.4 0,2 setosa
51 7.0 3.2 47 1.4 versicolor
52 6,4 3.2 45 1.5 versicolor
101 6.3 2.3 6.0 2.5 verginica
102 5.8 2.7 5.1 1.9 verginica
150 5.9 3.0 5.1 1.8 verginica
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Table 2. Correlation coefficients for each combination
of 4 variables

combination setosa versicolor verginica
var.1 & var.2 0.743 0.523 0.457
var.1 & var.3 0.267 0.754 0.864
var.1 & var.4 0.278 0.546 0.281
var.2 & var.3 0.178 0.561 0.401
var.2 & var.4 0.233 0.664 0.538
var.3 & var.4 0.332 0.787 0.322

Table 58} Table 6& ®EE0] 7|7} A2 o mH&H|
OW 72789 5iE gotkr] sl ZE(iris) Hlole &
w82 U5 o8 (n;=n,=n;=10)2 ARE3t f2
71 7&’“4 ZAuto|t}. ;2o] F7|7} Agofl= =5}
BdE 7Pdste] 24 AR(FZ, PA, JK, LR)Z %158
}ﬁﬂr. % Hge] 4 M=(10+10+10)!2 & So|2=
,000,000719] A &2 HFEolA 77S ARESHRITE

lﬂr 20 et FEAeEY M A8 2

|:_| o|r1

T ol

Table 3. Test results for the equality of three correlation coefficients

combination FZ PA K LR
° statistic p-value statistic p-value statistic p-value statistic p-value
var.1 & var.2 5.6416 0.05956 5.7707 0.05584 6.5260 0.03827 5.9424 0.05124
var.1 & var.3 26.3582 0.00 23.5691 0.00 20.2049 0.00 26.8109 0.00
var.1 & var4 3.3317 0.1890 3.4626 0.1771 3.8839 0.1434 3.5235 0.1717
var.2 & var.3 4.8539 0.0883 49911 0.08245 5.2528 0.07234 5.1199 0.07731
var.2 & var4d 7.6574 0.02174 7.7243 0.02102 7.7172 0.02110 8.0377 0.01797
var.3 & var4 16.3952 0.000275 15.6325 0.000403 19.4277 0.00 16.9499 0.000209
Table 4. Permutation p values for the equality of
three correlation coefficients AR(FZ, PA, JK, LR)T} HEE0]d AN B& =
combination Fz PA JK LR sH S9j5tg ot tFE Yo R3oAE B 5 S9J5HK]
var.1 & var.2 | 0.05993 | 0.05992 | 0.05879 | 0.05993 h_l-% 7%_}; ufg}q st Fze ]_g.§_]- Jﬂ_l?ra]o]/q 7—17(3
oo s o | on | sk | o0mn |l 2 359 i e S B
var. var
3T ox ' ' ' 2% xﬂsqm) e matl pRE cgss 22
var.2 & var.3 | 0.08852 | 0.08855 | 0.09840 | 0.08851 pA. K. LR RO Wﬂ I; e L}° o
var.2 & var.4 | 0.02237 | 0.02238 | 0.03702 | 0.02237 9 J 4 b = 3 YERH
var.3 & var.4 | 0.000319 | 0.000319 | 0.000602 | 0.00032
Table 5. Test results for the equality of three correlation coefficients(n,=n,=n,=10)
. Fz PA JK LR
combination — — — —
statistic p-value statistic p-value statistic p-value statistic p-value
var.1 & var.2 7.6202 0.02214 7.9887 0.01842 10.7944 0.00453 9.9946 0.00676
var.1 & var.3 3.7627 0.1524 45407 0.1033 5.5022 0.06386 5.1505 0.07614
var.1 & var4 2.7049 0.2586 3.4232 0.1806 48710 0.08756 3.7442 0.1538
var.2 & var.3 0.2400 0.8869 0.33901 0.8441 0.3602 0.8352 0.3419 0.8429
var.2 & var4 1.5958 0.4503 2.1190 0.3466 1.9051 0.3858 2.2373 0.3267
var.3 & var4 0.3685 0.8317 0.5173 0.7721 0.5583 0.7564 0.5241 0.7695
Table 6. Permutation p values for the equality of
three correlation coefficients(n,=n,=n,=10) V. Conclusion
combination Fz PA JK LR
var.l & var.2 | 0.02405 | 0.02344 | 0.07309 | 0.02413 2 A7 of=2Pik)e] 53R FHAsEC] AR &
var.1 & var.3 | 0.1515 | 0.1523 | 0,2109 | 0.1513 USRS AXs5H7] Y5l "2 EAEE Q] mHHo|A
var.1 & vard4 | 0.2515 | 02512 | 02428 | 0.2516 ARS adfeln 7120 v AR} w|wst Aolo)
var.2 & var.3 | 0.8845 0.8845 0.8813 0.8845 oA ARo Ui 4 J Aol 2 RES Q sk vy
b oy s Lo | o s 99 29 e e g2 2
var. var. . . . .
9] 21} A1 Tl AHSECE 02 8l 4]
2 AFoN B2 379 AT e A2lE, w&sh
ArgJet 59 Abglats Rofet ojst SolA 483 o
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