Frequently Asked Questions

1. What do you mean by multiple correlation coefficient.

Answer:

In tri-variate distribution in which each of the variables X, X, and X; has N observations,
the multiple correlation coefficient between X; on Xz and Xs is, usually denoted by R 2 is
the simple correlation coefficient between X; and the joint effect of Xz and Xs on Xi. In
other words Ri .23 is the correlation coefficient between X; and its estimated value as given
by the plane of regression of X; on X, and Xs.

2. What do you mean by Partial Regression

Answer:
The regression between only two variates eliminating the linear effect of other variates in
them is called the partial regression.

3. Give an expression for multiple correlation coefficient in terms of total correlation
coefficients.

Answer:
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4. Show that the correlation coefficient between the residuals X 123 and X3 is equal
and opposite to that between X ; and Xz3

Answer:
The correlation coefficient between X 123 and X3 is given by
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5. Show that if X5 = aX; + bXz, the three partial correlations are numerically equal to
unity, riz2 having the sign of a, rzs.1, the sign of b and r23, the opposite sign of a/b.

Answer:
Here we may regard Xs as dependent on X; and Xz which may be taken as independent
variables. Since X; and X; are independent, they are uncorrelated.
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according as ‘a’ is positive or negative. Hence ri32 has the same sign as ‘a’. Again
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according as ‘b’ is positive or negative. Hence r»s1 has the same sign as ‘b’.

Now,
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according as a/b is positive or negative. Hence ri.3 has the sign opposite to that of
a/b.

6. Ifrizandrz are given show that rz; must lie in the range
rz2riz £ (1 =122 —s® + 122 rig ) &
If ri2 = Kk, and ri3 = -k, show that r»; will lie between -1 and 1 - 2k square.

Answer:
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Therefore (riz — riarzs)? < (1 —ri?)(1 —rs?).
Implies, r12? + s rag? - 2 21 Fiafog < 1 - F13%— Fag? + r1g? Fog?
Implies, ri2® + ris® + rag® - 212 rarzs < 1

This condition holds for consistent values of ri, riz and r.3. And hence the above
inequality can be rewritten as,

lag? — (2|’12 3 )rzs + (|’122 + g2 — 1) <1

Hence, for given values of ri» and ris, r2s must lie between the roots of the quadratic
(in rzs) equation,

rog® — (2|’12 13 )r23 + (|’122 o 1) =0

r2, 3 square minus 2 into r1, 2 into r1, 3 into r2, 3 plus r1, 2 square plus r1, 3 square
minus 1 is equal to zero.

Which are given by,
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In other words, r»; must lie in the range, "2 r13i\/1_r122_’”132+r122r132

In particular, if ri> = k and ry3 = -k, we get from (*)
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Implies, - k¥ — (1 —k?) Srzs < - K2 + (1 —k?).
Therefore -1 <rp3 < 1-2k?
7. Prove that D123 D231 Ds12 = r23 resi raie.
Answer:
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Now let us consider the left hand side of given expression and substitute for b’s we get
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8. Ifriz=ras=rs =p#1, then rizz = ras1 = r312 = p/(1+p).

Answer:
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Observe from above three expressions that,
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9. If o=l =1I31=pP ?51, then R1_23 = R2_13 = R3_12 =p \/2/\/(1+p)
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10. With usual notations show that, R =7 2
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Answer:
We know that, 1—R1.232:(1—r122)( 1=r

If we ignore the second term,
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11. Establish the equation of plane of regression for variates X, Xz, Xs in the determinant
form:
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Answer:
We have given the above determinant is equal to zero.
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12. Show that if ri2=r13=0, then R23=0. What is the significance of this result in regard to
the multiple regression equation of X; on X, and X;?

Answer:
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If , ri2=r13=0, then Ri2? = 0. Implies, Ri23 =0
That means X; is uncorrelated with any of other variables.

We know that,

13. For what value of Ri2; will Xz and Xz be uncorrelated with X;?

Answer:
When Rz = 0, X, and X; are uncorrelated with X;.

14. Given the data r>=0.6, r13=0.4, find the value of rx; so that R 2 is unity.

Answer
Ri2=1 implies, Ri2°=1. We know that,
R :r122+r132—2r12r13r23
2
1.23 1 r232
By substitution, we get,
1-— r232=0.52—0.48r23
ie., r232—0.48r23—0.48=0
On solving the above quadratic equation, we get,
r23=—0.986 or r23=1 946
Since correlation coefficient cannot greater than 1, r.;=-0.986.

0, 03
15. Prove that R12.32:b12.3r120—1+b13.2r13a—1
Answer:
Here we consider the right hand side of the above expression and try to get left hand
side.
We know that,
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Substituting for rizsand ris2, we get,
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Hence the proof.



