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FAMILIAL.CORRELATIONS OR THE
MULTIVARIATE GENERALISATIONS
OF THE INTRACLASS CORRELATION

THE characters of individuals in a family or
a group are influenced by two types of fac-
tors (i) the common factors which are charac-
teristic of the group and (ii) the random fac-
tors which are independent of the group. The
former type causes resemblance among the
individuals of a group, while the latter brings
about thewr variation. One of the problems,
in the study of heredity, is to measure the
strength of group characteni$tics. If we assume
that there are a finite number of group factors
eflecting the characters of the individuals in a
group, then suitable measures may be obtained
by studying only a few characters for the in-

dividuals in a group. In this note, familial
correlations, obtained by the multivariate
generalisation  of  the intraclass corrclation,

have been introduced as suitable measures o
the strength of group characteristics and - their
sampling distributions have been obtained.

2. Let oym li=1,2,....mn3 j-1,2,.. Kk
m=1,2,.... p) represeat the observation on
the m-th character of the j-th individual in
the i-th family. Following Fisher’s technique,
we replace the observations on the p characters
of an indtvidual by (heir linear combination
and choose the compounding coefiicients so as
1o maximise the intraclass correlation coeffici-
ent. 1f we maximise the function =[]
(kK —1)7}/[1 — 7] instead of r, we get ¢ as a
root of the determinental equation.

[ B -~ Bwal =0
where b, =Ek (Tpr = Zp) (g —%.0)

(2:1)

Wy = Z 2{zye — Ftr) (Bagy — Te)
(]

and kX, = 2; 2y etc,

There are, in general, p roots ¢, (,, .. ¢,
for the determined equation giving rise to p
correlations r,, r.,, .. r; which may be cailed

the familial correlations. The following results
have been obtained.

(@) The familial correlations are invariant
under linear iransformations of the variates.

(b) There exist familial correlations g,
Py, + ... py, which are constants of the popula-
uon obtained by employing the above princi-
ple to the population at large.

(¢) The joint distrloution of the famihal
correlations r,, r. ....r,, obtamed from sam-
ples tends to the p variate independent normal
distribution with

E(rg = p and

Virgd=(—p)(1+ k1] vink(k — 1)
when the size of the sample (n) is increascd.

(d) To carry on suitable large-sample tests
the following {iransformations are suggested.
Instead of r,, we construct the statistic

1+ k —

zn=1log L 1rg

-7
wlhose variance being k/2 (k—1)(n—2) is
independent of pi.

{e) To test whether the familial correla-
tions are simultaneously zero we use the stat-
istic » z#/V (z9 which is distributed as «x
with p degrees of freedom in large samples.

(f) The exact sampling distribution of ¥,
... t;8 on the non-null hypothesis invoives
only r, 1y, ..7pdefined by

LlFik-Dg

™ 1~p

and is glven by

] Ccy L] »
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const A(.l:x ot o ‘E‘ o E‘ dt; (2-3)
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where A [ L e (78T r,‘)]
and Dy is the coemment or el (rd + t,”)‘ in the
determinent | cyi(r? ‘l and cy's are
defined as

dm 2m + 1 :.';‘ 1 zm + x

ey =0,y =2 7 F( T)

M 2t

mint1
cy  cpp =2 F 1,(2m2_+_1) %
2n -+ l)
2

where i 1" and j & j'

These subsl_ﬂ.ulxons are to be made only
after expandmg out A and multiplying it with
other factor in (2.3). The distribution of 7,,
. rp are obtained from (2.3) by making
(he "transformations
1+ (k=
0= -T(_—r—“l (i=1,2,...p) (2:4)

(3) It is interesting to observe that the dis-
aabution  (2.3) is similar  to the distribu-
non of the p-statistics of Roy (1942) on the
won-null  hypothesis. A fuller discussion of
:his subject will be attempted in a paper o be
published in Sankhya shortly.
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