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Decomposing the Pearson’s Correlation Coefficient
Based on the Eigenvector Spatial Filtering Approach
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Abstract : The main objective of this paper is to propose a refined version of the Pearson’s correlation coef-
ficient decomposition technique and to examine how much contribution the technique can make to our
understanding about what happens to the bivariate correlation when spatial autocorrelation is present. The
technique employs sequential steps which are the spatial pattern decomposition, the sub-correlation coef-
ficients calculation, and the determination coefficients decomposition, and it finally divides the Pearson’s
correlation coefficient into four correlation components, the residual-residual correlation, the common-common
correlation, the unique-residual correlation, and the residual-unique correlation components. The applicability

and practicality of the technique is assessed on a hypothetical data set composed of 8 pairs which are identi-
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cal in terms of the Pearson’s correlation coefficient but are different in terms of the level of bivariate spatial
autocorrelation. Main findings from the experimental study are as follows. First, individual variables involved
in the 8 pairs are diverse in terms of presence/absence of particular spatial pattern components. Second, the
relative size and proportion of the sub-correlation coefficients and the sub-determination coefficients turn
out to be substantially influenced by the presence/absence of particular spatial pattern components and the
relative strength of spatial autocorrelation of two variables. Third, the correlation decomposition results are
significantly subject to the relative strength of univariate spatial autocorrelation of each variable as well as the
overall level of bivariate spatial autocorrelation. In conclusion, this paper proposes a new research practice
that encourages researchers conducting a bivariate or multivariate spatial statistical analysis to report some of
the results from the Pearson’s correlation coefficient decomposition analysis in addition to Pearson’s correla-
tion coeflicients and their associated p-values, which may lead to a new insight into our understanding about

how spatial autocorrelation is involved in the process of inflating/deflating correlation coefficients.

Key Words : Pearson’s correlation coefficient, bivariate spatial autocorrelation, eigenvector spatial filtering,

correlation coefficients decomposition
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PAIR1
(L*=0,000) 0.4219 0 0 0
PAIR2
(L*=0.050) 0.4219 0 0 0
PAIR3 3
(L*=0.100) 0.3567 0.9990 0.0769 0.0439
PAIR4
(L*=0.150) 0.3028 1.0000 0 0
0.4219
PAIRS
(1*=0.200) 0.1898 1.0000 0.1507 0.3127
PAIRG
(L*=0.250) 0.1197 0.9851 0.0718 0
PAIR7
(L*=0.302) 0.1277 1.0000 0.3100 0
PAIRS
(L*=0.371) 0.0110 1.0000 0.0416 0
B3, 28740 2485
WX Wy
A HAARAS | 35ABAS | 5E2ERAS | AAARAS | 3R AAS | 52 ERAS
() (R2) (R%) (®) (&) ()
PAIR1 0 0 0 0 0 0
(L*=0.000) 0) 0) 0) (0) (0) (0)
PAIR2 0 0 0 0 0 0
(L=0.050) 0) 0) 0) O O 0
PAIR3 0.3075 0.2210 0.0864 0.2565 0.1352 0.1213
(£*=0.100) (3) 2 (1) €) () 1
PAIR4 0.1349 0.1349 0 0.2240 0.2240 0
(L*=0.150) 1) 1) 0) 1) 1) 0)
PAIRS 0.2442 0.1287 0.1155 0.4363 0.0702 0.3661
(L*=0.200) @ M 0 () M @
PAIR6 0.3379 0.2649 0.0730 0.4338 0.4338 0
(£7=0.250) 6) @ 1 @ ¥) 0)
PAIR7 0.6354 0.1714 0.4639 0.1393 0.1393 0
(L*=0.302) (5) (1) (4) (1) (1) ©)
PAIR8 0.4937 0.3760 0.1177 0.4365 0.4365 0
(L*=0371) ) (v @) M M ©)
(23AGL oFElo] B 9F0) AR AVFE 5] 9] 74¢))

—554 -



e BETE E E Q48 B461 QA ok
PAIR49] 9= 5 3§l 849} AHH] Y=+
19 AAG gho] B 002 e 9L, F e

I

3 Y 840t S5 aE 8
=
|

00] obd gho] WEfL 92 2Hle 4= gl 3t 1
= 3E E 840 54 99 84 RES 7T
QAL THE o W= 3 " 8awke T 9l
PAIR6~PAIR89] 7-9+= 2t 54 el 8 4= 4
FEo] Q= okl ARAS ghol 022 e 9lE
& B1E = Slt

SRk 3 2= 39} A whe) A 2717 9
S dshal 9= A W] AWiE 37k A
71t £ A o2 Wi o] Qlag AAKS
I ek, oI5 5], PAIRS S| 49 54—} A3
Aol vl ZAp -S4 deA2] ghol w ol A
. ]2 PAIRSE HJotal Sl x Wpoll= &3k
2 A7) d3o] 2AYSHA] AN y Rgroll= SAA S
2 Romt T3 Aol Ak HEd A
SR Rt 5, 2018, & 1 =), © Yo}
oo A= 55 847 EAEH= o
79 1] 7HAThe A R S5 B QU o=
F& AAHER 2 WS 3714 e ) AkEs
= dASgke] 7 Hg Aol A v fARSHA LRt
Ch= 22 F=31aL ek, © Yok £1HaE A
=20] R/ 915 ol wolshz Al A9 5] A
A 7P 2 TS AL TR0l wrhe A
& WEBhe Aol s}, “1eut AR 51 A
VA2 FFH2 519 HAG<] dighe] oy
e 3 30 et Sl okl ARASE et o %
olloF =] ek <= k= A BEe] JlA T B8
7h e

I 3014 A R FRI A FF A
oF 55 ARA0] T2 el A ARASet 2
th= Ao, of=fet oA ARAS fawsleh=
B ARSSRAA B TR0 2 SRT AR, &
A | Qo] EA)/REA 0] Fdol BEA &
°] 0914 oA E 7] EA o2 AATT= Mot
=, 2 ol e w2 40) SRt Al

AAAFe AdA 2717} dliE W Wl A< s
84 H AN F849S UYehie ARRE ST 5=
QJrh= Foltt, oS o], PAIRSY] x ¥5:9] A=
5 E 84(0.1287)7F B4 wjE 844(0.1155) 5
o} A FoAd0lA] o7t o] AN, y HaRe] H9
L E5 giE Q4(0.3661)7F 3% HE £4(0.0702)

o

N
B
i)
%
o
-
o
ol
kl
X0
fr
rE
i
il
1o
o
u)
2ol
-0,
o
(N

o

5 A7)Ake] 27)9) BeElo] Q= Ao mel

Qo A AG3E A F PAIRSS] 39 x Hgeo= &
A A7) gao] EASHA] QAT y ®igoll= SA1A
O 72 {ougt I A gate] g, o)k
A2 PAIR7OANE FUoHA Eejv=d], x W59 &
= A8AGE] ghol ule- A vEhaL y §=9] 7
091 AL, AR FAX SR fon|et g1H4] &}
71/ HoARE S xb= 1A 917 Wil Ao
= ROt}

o} 3t 3] UhehE Sl ghE ol83) HEAQ o]
& s Avfol), o2 &
1(8)7} A1(9)el) 1Ak thg2)

0.4219= 0.0110xY (1-0.4937)(1—0.4365)+1x
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BAG= 3 200 YERY Q= AR -2} A Ala=o] EE (%)= 7 AdY], 84 E ANH FoAS &
o}, 3E 49] WAL AR @ A(EE )= AR o= 7P S8 AR deE g AR’
2} AARAGRE 3 39 Ve = A8 AE 7S o] ole}, XAk AATIA R AN(EE) S -5 Aoigk
450 Agatslet Zlolct A(10)00lA4 & 4= & AA Wt ol g} vl Sk o] HEF 314 A7)k 4
2 PAIRS®| T3t ZEA}—ZEA} A A== 0.01100] A] L7t woldas WolX = AFAS S50 Hojx
T s S e TSRS HE e 24 0.0059 NU\=
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g A -7 3535 E4-2% -4
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(£°=0.000) (100.0) 0 0 0
PAIR2 0.4219
(L*=0.050) (100.0) 0 0 0
PAIR3 0.2560 0.1727 -0.0195 0.0127
(L*=0.100) (60.7) (40.9) (~4.6) (3.0)
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— 0.4219
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(L*=0.250) (17.4) (79.2) 3.5
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(L*=0.302) (16.9) (36.6) (46.4)
PAIR8 0.0059 0.4051 0.0109 0
(L*=0.371) (1.4) (96.0) (2.0)
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