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Sampling distribution and hypothesis testing with generalized
correlation coefficient of biology trait

DONG Xiao-meng', YUAN Zhi-fa*
(1 Department of Math and Information Science .Weinan Teachers University ,Weinan , Shaanxi 714000, China ;

2 College of Science , Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The recearch was done in order to complete generalized correlation coefficient
theory system of biology trait and provide the whole theory system for breeding operation. [Method] The
sampling distribution and hypothesis testing of this non-linear generalized correlation coefficient to measure
biology trait was studied with linear regression model. [Result] The testing of this non-linear generalized
correlation coefficient is F-testing or t-testing with correlation coefficient 0. [Conclusion) The definition,
nature,sampling distribution and hypothesis testing have been solved, the whole theory system for Mutiva-
riate statistics analysis has been enriched and the testing method is simple.

Key words: generalized correlation coefficient; non-linear correlation; sampling distribution; hypothesis
testing

PRI AR SCHE B i R BEAT RS S I RE b BEAT 00T . B A S8 3 AR SUMG 9 BRI R F

(LA . (EL LA A BF 5T L AR SRR G | LA DG A
JSCAR S A B R A N A R AR DG R B Al L B
HIR T A R S B AR s R R R
20 EATRE R B 2 AN (2D 28 H 22 18] 1 2% M AR DG 2
JEHRRE SR 2 A (2D 728 o 2 fa] A AR LV AT G AR
B AR SR A S SO TH LR B T AR B R
(0 Al LA SO 56 28 R il A o A e (BB A 36 ] A

* [k HBID  2009-09-26

LG PR S PR R T AR A T —
L5EHE 0 PEIR I AR LR PEAR SO0 B TR
L — T SO G R B 5 S

B 2 AR HNT X = (a0,
xm)TNNm([LI’EX)9Y:(y1’y29”'
ZY) ’/H\:ITI /Az’z (/11-1 9/L1~2 ’ "'9/11”, )T y‘j X Egi/}j{aﬁﬂ

7yp)TNN/)(;1yv

[(H4TWH] EFHRR2EL4TH (30571072) ;18 5 VHE 2% B AR5 A T H (09 YKZ007)
[(PEHEfA] FHEH(1982—) , &, BEPEIE pg A, B8 8 1, F WM F L Ieg 9 HrifF5 . E-mail: mathmandy@ sohu. com



216

Rl N N

R CH AR D 938 &

2 N X BB EM s, = Gy, opry, oo, )T RY
A E m A, 2y OB Y BB 2R, 2x A2y 2R XY
PRIEERFE . B2 XY B2, XY B
%I@E/\”Uﬂjﬁ

(‘OXj)me9RV <,0);)po
X 2
/Q"\Z[ }’\’ ,)(}t,,Ez),,ﬂ\:EPﬂ_:["}
Y ) St
S Y |
Ez: [ i| = (qu )m\/))xmm/))o
ny Ey Gnt p) X Gnt p)

¥ X5YMEHEASHHMIEN: XY =a T o+
"‘_’_I, YV = V1 +y2 + e Vpoo D_I\IJ X E/‘in‘ﬁ

VX = 5 S YO W% V(YD) =

i=1j=1
mtp mtp

Z+ E+ 0z X" H5 Y W ER COVXY,
i

111111

Y“))*E Z c

0
=lj=m+1 %I

FHLJJM‘ETESUZDTO
K'EX 1. X 5 Y E‘Jﬁ;&*ﬁ?é%ﬁ r(l)XYy‘j:
COV(X",Y") _

N XYV
111111 +p
SN,
llllll 71]7 {l J (1)
SEEING
i=1j=1 vlj— +1 Y

AR SO R B r o L H SR R B P A
PR AR 5t — b 2P AR G L B JROR 1 8
WCLIALE R 1 ARG MG 2 MERB R X 2

AL AL I (9 fR] A AH 5 R RO 2 A 22 4 A ik (]
() SCH SR R %KL

2B AR B X DU B D R (p )it
PURMR G H R (u )y G =1,2.m; H i7#)) ;B H
Y 0O B O A (v ) B IR A R R (v )y (s
J=1,2,,psi): 2w XY WM IR SN
(uv)y ((=1,2,- =1.2,,p . FHE 0<

.égl(,uq)i, \/Zp: z/’:(“u,l)i] 7)““%

—22(,;0)1,
s

97}7;]

m. p
PIDIES

i=1j=1

i=1j=1

BTN

g Z: (/1‘1/),11_,

2 __
raoyxy

ZE(M

i=1j=1

(2)

m.m

S8 G Ew,

AR XY BT ARG R A
Hrs

(/lq),] :E(X;_[jb,-’, )Z(X_,_/j,,-j )2 9i9j:1729"',m;

(0 =EY,— 1, ) (Y, =, ) vinj=1.2,0
)iy =ECX = ) (Y, =, )7 s
i=1,2,sm;j=1.2,,p,

DAL Sy 72 St 14 Y By v S 5 O D BV e L
Merb g oo R . S CRER A TR R s
(3 B A ST R A2 3

B SC2 Rt 5 R URSEM Y B o<

SRXY g«/ SRX /\/SRY ’

»P;

m

72}1 Z](/,(‘U)U
r(Z)XYZ - m m — <:>
2 2 (), 2 z (0,
=1
SRZ _SRX _SRY _ SRXY (3)
2./Sk; Sk, /Sky Sk,

B Y m=p=1 K., X.Y HH R EZEHM
PAHOC R ELL BP :7’<2>XY2 :p2 °

20 )7 SOMISE R B BB A 5

EX I HEHHEXET XHEXRBHHMES
B R AR IR 46 16 18]
¥ X5Y WELMEHASGHMNICH: XY =2 +
ot ta, YV =y +y,+Fy, B 24
ZHAT R X 5Y B AHC R R LR AR
X5 YDA R B T DU BT — o4k
P 1 05 77 78 0 4G 56 D7 125, ok R A R o A S AR 13
WV, o
Ko X 5Y e N IEZS 5341 o b ik 285 20 A 5 14 B

CIECY

XV =z +a,+++uz, ’\’N(,z:ﬂ EIZG ,

2.1

YO =gy by, ~ NS, 886, .

Yi,— ;=1
HAL YV RT XV —Jn R A BIR L Eh
V=a+ 00XV e Hth e MHE S, H & ~

N(0,6") . N F e/ a—@/fﬁ}—l“j‘,fﬁ:’a YO —pXD,
A XYV SR XYY I g,iM,
L5
Hr yo,0 = 3 (X
[ => (Xf” — X ),
?(1))2
EE 75232 r@@}ﬂﬁ%;ﬂﬁéﬁl—i**/iq/\j"ﬁ[ﬂ

ZY(“Y(“

— X(l)) (Y(l) _ Y(l) ),
[y = > (Y —

~% (n—l),TNX (1),Q~X (n—2),

b0t REALRE et %, = L

JAVSSRVEN —[§(<1)Y<1> /LD > = [y (11— )’/\ IZFI jg

» Q=



5 43

B IGEH L A5 < JE B R MR T SOR DG AR B R il R 3 A K MR B AR 46

217

XUHYVHERALRE WE2EL 1P X 5
Y W7 AR REGU= 0oy,
KR U/o ~5*(1),Q/o" ~y* (n—2) It F 43
A1 B 72 SRR
Fe U/1 _ Lywy® r? _
Q/(n—2) Lywyo(1—r)/(n—2)

2

r P
mNF(l,n 2)0 (4)
Bl MM FE MR E.
2
_ _ r _
O S g y
4 ~t(n—2), 5)

A=/ (n—2)

Hi r pEZE S, =VA—r)/(n—2),

DL B Mr il o SC 1 R i ) SO 56 R 80 HD 2
XV 5 Y Z[a] ) fa AR B BT e LRy
SCAHK BB r=0 MR EG BN AT B ¢ KRB 8 H F &
ik ty
2.2 EX2HIELMREAMET XHEXEHNMHmE

D ERIEHKIE )&

X=X+ X+ + X2, Y? =YY+
et Y LS Y ST XY B —on gtk A AR 5T
YD =0 +pX{" ey Hes~NQ,6) ., AN
AT AR g =Y X H R XY 4l

A X® _y® E@i’g{ﬁ,ﬁ: Ix®y@ ’ /E\: q:' Ly

I[x@ x@
Z(XFZ) 7}?(2)) (YI(2> _ Y/(Z) ) ; ZX(Z)X(Z’ — 2 (X§Z) _

XP)2 o =S (YP —YP )2,

1 — o2t [l )3 07 R I SE T A 5 R A+

[ (2
Y(O'2Y< NXZ(nil),O%N
Aif o RHBLIRE e B % o' — 2. Q=
ly@y@ f[§(<2>Y(2> /[X(2>X(2> =ly®y® (1—+) ,/ﬂ\:l:':l r ﬂ\j
XOHYPHERPHLERBFEEL 2P XHY

Xz(l) »[;QZ’\’XZ(H*Z)O

B AR RBGU =y 17,
PR U/o" ~5" (1).Q/c" ~y (n—2) , M F 43
A 9 52 AT

F— U/1 _ Ly y@ 7 _
Q/(n—2) lywy» (1—r)/(n—2)

2
r

A=)/ (n—2)
HH MM EF RS,

=== -
.
A=) /(n—2)
Hrh o BbEEZ S, = VA= /(n—2)

DL Hr i, a2 S0 2 Wil T SOAH 56 R B 2
X®HY® Z[a] i 8 A O R B BT LAE L2 ) L
X RE r=0 MR H ¢ Rk & F A%
AT,

2.3 RIEVELSE

N Y 7B T AR R PR R B BB 24 0

81t S 1EE XD AR BT
XA R BUE s

B2 E K RAR WG GG (),
AR FE R {8

B3 L HEBRBGKE o AEM F,(1in—2) 8§
Firn—2): H|FI<F,(1l,n—2)8#% |t| <
te (n—2) JUBEZ R BE BN XM KRB r 5 0
M2 R I AR R ST, BT SR G R
HofaBEEES,

3 N FH LA

A IS Kt ok B 225 SCHRLO 1 0 B 1% 22 TR
55 AR AT 2 TR 2 55 AR LR AR G 9 SO 5%
FEGHEATI R S R R 1 R

~F(1,n—2), (6)

~t(n—2), 7

x1 BEEXAXREAEERBAZERN XEXRE
Table 1  Generalized correlation coefficient between trait groups of spring vegetable soybean

e Nl X1 (AEEW X, GHMIE & X3 =tk X (FERLIE & X5 Cin B R

Ttrait group Growth period) Plant shape) Yield trait) Pod shape) Quality trait)
X, (EF W Growth period) 1. 00 —0.69 —0.91 —0.01 0. 04
X, (B ¥R 25 Plant shape) 0.53 1. 00 0. 40 0.71 0.10
X5 (P=aE kAR Yield trait) 0.82 0.38 1. 00 0.61 —0.11
X, (JERITE A Pod shape) 0.78 0.53 0.58 1.00 —0.01
X5 (it Bk Quality trait) 0.66 0.67 0.58 0. 50 1. 00
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Table 2 Hypothesis testing of generalized correlation coefficient between trait groups of spring vegetable soybean
e Nl X1 (EEW X, G HRIE &5 X5 G R AR X, (ERIE & X5 (i B R
Ttrait group Growth period) Plant shape) Yield trait) Pod shape) Quality trait)
Xy VEHEH Growth period) (% %) —6.53C% x) —15.40C % %) —0.01 0. 26
X, (FHRIEZS Plant shape) 4.27Cx ) (% %) 3.01C* %) 6.97C* %) 0.63
X (=R tAk Yield trait) 9. 74(x %) 2.81(* %) Cx %) 5.39C* %) —0.77
Xy (GERIEA Pod shape) 8.72( % %) 4.27(% %) 4.87(x ) (% %) —0.01
X5 (it Bk Quality trait) 6.04( % %) 6.25( % %) 4.95C % %) 4.04C % %) (%)

TE: Cx ) FRE 2 MR Z BB ADC R ES 0 Z A V22 5 P XA 4 Eion s (R IR HbR i Cx %) B«

AR A SRS 0 Z A B EER.

Note: ( * % )show signifies difference with significance of correlation coefficient between trait groups and 0, the null of the table but note

(% % )show signifies difference with significance of correlation coefficient between trait groups and 0.
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