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STATISTICAL FORMULZE

It is perhaps worth while for statistical com-
puters to have some fresh formule in addition
1o the familiar ones found in the common
text-books. These formule can at least serve
to open up new methods of checkmg results
obtained by older methods. Here is a variance

formula for k varieties, i, 2o, «**-- Tt
r==%
k2ot=(k—1) 2 (xr—m)?
r=1
r=kr=k
- 2 X (zr—m) (xs—m), (rs) (1)
r=1 s=1
m being any number whatsoever. \

It leads to the coefficient of intra-class cor-
relation (R) for n families with varying num-
ber of members in each family, in a new form
not noticed before:

Zr' kz (-7} z

B=L 5 e (1) @

where ki, ¢ denote the number of members
and the variance respectively in the i-th family
and o¢2 is the general variance. The proof cf
this formula is immediate, if we set

r=ki

Pj= X (xir— m) (xis—m), ("':fzs) s

§=1

r =ké

and '—(k —1) Z' (xir—m)?,

where m is the general mean,
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Then

R= ZPz —1— 2 (Si— PZ)zl‘—' 2 ki ot .

s S o2 ki (ki—~1)

It is readily seen that
R> —2kia* 2 ki (ki—1) o (3)
Lastly, if we consider three groups of variates

(), (y), () arranged as in the following
table:
X1 X2 . . Lm
Y 2u 2Zm . . Zm1 U1
Yz 212 232 . Zme Vg
Y Zin Zom o . Zmn Vn
Uy Uz Uz
where MVi=2 122+ F2mi, and nuj =zj,+2;,+

*+2in, we can write down the mean (M) and
the variance (¢%), of mn variates of the form

az;+byitez (j=1,2,7--m; i=1,2,-++n),q,b,c
being any arbltrary constants thus
M=ax+by+ecz; (4)

=a2 sz"l'bz Uy2+c20'zz+27'xu ac oy ox
+ 27'}#1; be Ty Oy 5 ‘
in the usual notation of Statistics.

The proof follows by ordinary methods of
expansion and summation. The last formula
is useful in some genetic investigations.

Maharaja’s College,
Mysore, A. A. KRISENASWAMI AYYANGAR,
February 12, 1943.
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