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Abstract To quantitatively investigate the stability and authenticity of the statistical correlation coefficient, we propose a pair-
wise deletion correlation coefficient (PWDCC) testing method which is based on y* test, through pair-wise deleting elements of
a data sample and constructing a correlation coefficient series. The analysis using both ideal data sample and real climate data
confirms the validity and feasibility of the PWDCC. The results show that, this method can objectively and quantitatively deter-
mine whether there exist extreme values which lead to large variation of the sample correlation coefficient. Furthermore, the
method is simple and has clear physical significance, and it also overcomes some weakness of the traditional methods (the scat-
ter diagram, the slide correlation method, etc).

Key words Correlation coefficient test, Extreme value, y* test
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Fig.1 Normal distribution Q-Q diagrams of the correlation coefficient sample before (a, c)

and after (b, d) the Fisher Z transformation ((a) and (b) represent the case with the general

correlation coefficient of 0.5, and (¢) and (d) are as in (a) and (b) but for the general correlation coefficient of —0.5)
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Table 1 The results of the single-sample K-S test and the corresponding confidence levels of the

correlation coefficient sample before and after the Fisher Z transformation
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75 45 Hij A5 )5 75 46 i A4 )5
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Fig.3 Scatter plots of the two data samples X and Y used in the ideal test 1 (a) and test 2 (b)

(the solid dots are randomly generated by computer and the solid line is their corresponding linear fitting,

the blank dot is the extreme value which is artificially inserted, and the dotted line is the linear fitting that includes the blank dot)
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the thresholds at the significant levels of 0. 02 and 0. 01 for the y* distribution with a freedom of (n—1), respectively)

R 2 P RS E 1 AR LR E5 R LA 5.
H1 & ba AT, Y L4551 X5 5 . &R FREA 1A
SR KU B EARE 0.2 LR L AL 45 1 % A it
MHRREI N 0.3 DL k. 7 22 B i1 O vl UL
AR RBATE 1 MBI Z 5. 5 22 kK E T H]
AR AL AL A 1 AR O 25 3T A K AR W
BAYASAL . TR 5 G A 45 R (B 50 Al
B0 = 1B TRy YA AL SR R, H
KRB R AR O FR B T R S A X L R
IR REAS T 58 1 AR Caoy s o) B0 52 ) AR S A 56
B . 24 AR BAE R (o) ZIRE
B TR S5 R AR A (s ) Z 05 BT I BN
BEA B AH 5 R B4 (18 5d) F 7 22 8041 (/] 5e) h 7
TE—E BB B (H 5 K 50 45 51 (& 5D R, Jr 22
K P AR S 5 R AL T 2500 e BN 22

S AT RUTA Sy I B (8 B0 R A S A A 5 T A G R
B2 B0 W (L R 30 R k. L, DR AR AR 1Y
FHIE R EL = 0. 34 52 2 W oty (B 1) 52 0] N BB B 52
i e AE AR A DL B A AR T X5 0L A B AR ) LS R 6 1
By FUR Y e da it (B 22 5 BT 55 00 A G R BOA 2
LI AT HERY

& 6a F1 b 43 51 B 2 B T FHAR L 1M
PRAHIKES 2 BRSO . I 6a 1] DL, BRARREG 1 19 M
2 IR AEAS B AH 36 R ECH 0. 27, 38 % 5 6% 346 7 1
FHRRBA DRI REREIT N 0.3 24, HF
— A BB E N 0. 6. 3 e IR B T H AR ¢ &
BOE . 30 A A 45 R (620 BT AL 0. 6 Xt T 25
i Cso s 50 ) Z 5 BT A5 20 1) AH OG22 850 T A o 08 2
FLEE 50 X AR 22 5 09 BT FE AR K0S BT R 3 0 A G R
B MR RBCERAE 0.6 4247, O W I B BEAE AF



908

FE o LS UG FEAS B HEOC R B r = 0. 27 52 2 i
{EL RS T I AN B 35 5 A R AR AE AS LA BAE A i X i
B A EL S SR A D A 2 25 A o {2 ) P
TR SC R BOA R H ST 5E . & 6b Al L, 3
RS 2 I PTALREA B A 5 R BOCR 0. 34, Rk &

(a)

f=1
[=)}
I

Correlation coefficient
e e
— S}
i

(=]
w
I

(=]
W
I

Correlation coefficient
[=]
=
|

Acta Meteorologica Sinica S %24k 2013,71(5)

f5i— X B 2 05 45 2 A9 AR & R AL B R AT A
FEE G RBUNT 0.2) T8 L #8551 X 5udii 2
Ja AR BN AR R B FEAR Y Rl i 0.1 19 2 5 1
KA GE TR

5 15 25 35 45

8
s
3
s
EVS
=
0 T T T T T T T T T
5 15 25 35 45
Sample
100
(f)
o+ - - - ]
L 60
407 W
204
5 15 25 35 45
Sample

K5 [F & 4 H AR 2 g R
Fig.5 As in Fig. 4 but for the ideal test 2

8
=i
8
3
=
0 T T T T
10 20 30 40 50
Sample
100
(0)
] S S S S S ——
L 607
404/
207{______________
10 20 30 40 50
Sample
0.7
(a)
20 e S rrrrrrrrrrrrrrrrrrrrr
9
2
b=
§ 0.5 b
=
9
5 0.4 o
i
=
o
03 i ———————————————————————————————————
B - (S
0.2 2
0 1 2 3 4

0.5
(b)

B 0.4 oo T

L S EEEEER

E e -

Q

203 o

T

kS| o

£ 6

— R -

8 0.2 o g

0.1 -

0 1 2 3 4

K6 BARAE 1) M BAR S 2Ch) B9 B0 AR A B AH 56 A 2L B s 1Y A ¢ 2R B0
AP R AR bR 1 38 7 I OB A AR B A5G R 50 AR R 2 X 1o i 0 30 0 Ao AR 9 R O 2R K2 B e A 3 % o T JEUBA AR A o 4
A S (L i V180 O A AR R AR 56 R 8 T R M 2 o T & B0 SRR AR SE R 0. 05,0, 02 1 0. 01 19 52 25 Pk /KT 19 GE 746 56 14 90 fED

Fig.6 Raw correlation coefficients and the constructed correlation coefficient samples in the ideal test 1 (a) and ideal test 2 (b)

(In the abscissa “1” is for the raw correlation coefficient, “2” is for the correlation coefficients array when the

pairs of values from the raw sample are sequentially deleted, “3” is {or the correlation coefficients array of the

new sample in which the extreme values are excluded; the dashed lines from the bottom to up

indicate the thresholds of the significance levels of 0. 05, 0.02 and 0. 01, respectively)
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