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APPENDIZX -®

STATTSEICAL FORMULAE

PARTIAL AND MULTIPLE CORRELATION CORFFICIMNTS

Consider a set of (p+1) variates X,, XpyerneneaiXy, Xpyq on which
n observations have been made, Treating XP +] @s the dependent
variable and the rest as independent variables, the regression

equation is of the form;

X’p+1 = a+b1X1 + ‘szz e s s s 0 +pX—p
where bqy D3y eeeeeeey bp are known as regression coefficients and

L'p4q1 is the predicted value of Xp+1 .

Defining a new set of variai:es,

if{l,xé,.ao.”f.... Xp, 541 where the variate x.
represents the deviation from the mean of

Xy lee. X, = X5 -/SZi , the regression equation can be
written as ;

1 - -
XP+1 ““b,lX.t +b2X2+ LIE AR AN A B +bp}ip

The values of b1 b2, ceceey bp are obtained by minimising
)2
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Thi s leads to the following simultaneous equations known as
Normal Equations.

"b1 Xy +b2 X1X2+....+b X X, = Xy Xp+1
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Liet S be the p x p matrix (Sij) i, 3 = 1,2 .....p, where Sijz

X;%g B the colum vector (by, byyeenss, by, ) and Y the column

( Xq Eppqs Xp¥paq seveees bp)). The the above p normal equations
can be written in the form of the following matrix relation
- sb =Y

Thus, b = 1Y wnere 571 is the inverse of S.

The values of Dys By yeeeen. bp can be obtained from the &bove,
The simple correlation coefficient rij between the variable xy

and Xj isgiven by

Let C pe the Correlation matrix (rij) and C' its inverse. The

partial correlation coefficients are then obtained fromm

“Clp+1)i

Tipa)y o 123 e -0 p =

1
Clp#1) (p+1)y Cid
Where C'ij is the element in the matrix C! corresponding to rij
in the matrix C, The significance of a partial correlation

coefficient r is tested by calculating 't' from the eguation;
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The simple correlation between the actual and predicted
values of xp+1 is known as Multiple Correlation Coefficient R

and is given by
2
X'
5 _ 7 p+1

2
Xp +1

A test of significance of the multiple regression or the multiple
correlation coefficient 1s given by calculation of F from the

eguabtion

R ‘ . n ~op -1
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