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The Distribution of the Root-Mean Square of
the Multiple Correlation Co-efficient on the
Mul iate Normal Hypothesi

It was found by Professor Fisher in 1928 and is
now well known that for samples of size n drawn from
a p-variate normal population the co-efficient of multipe
correlation of one variate with the (p — 1) other variates
is distributed (under well known restrictions) in the form
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where R is the (sample) multiple correlation of one
variate on p—1 other variates and f# is the correspond-
ing population parameter and | F, is a well known type
of hyper-geometric function. It has recently been found
by the authors of this note that if we consider m samples
cach of size n from the same p-variate normal population
and if we put
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where R; denotes the multiple correlation co-efficient
for the i th sample then R is distributed in the form,
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This shows that the root mean square of R is distributed
in the same general manner (with only change of para-
meters) as R itself; that is to say, the type of the dis-
tribution is conserved when we proceed to the distribu-
tion of the mean.

In a paper! published in the Proceedings of the
Science Congress held in 1939 by one of the present

authors jointly with Mr R. C. Bose the distribution of
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the Studentised D=-statistic for (p—1) characters (when
the mean dilferences are based on two samples of sizes
n, andn, and the variances and covariances are based

on k samples of sizesn, . n, ,.... n, ) was obtained
in the form
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where N=n , 45, .. 4 ny,and n is the harmonic
mean of n, and n, If we put
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then it is easily seen from a comparison of (1) and (4)

that (4) goes over to (1) with the substitutions (5) and
the substitution of n for N — k + 2.

If we now take D* from m such sets and denote by
D, the D* corresponding to the i-th set and if we put

and
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Then from (3) it is evident that is distributed as
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If we now make k (and.accordingly N) large then rela-
tion (6) changes over to
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and substituting from (8) in (7) and making, k (and
N) large we get the distribution of D2 in the form:
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This, of course, agrees with the distribution of the root
mean square of D (for the classical case) obtained by
R. C. Bose? in 1938.

S. N. Roy

Statistical Laboratory
Purnendu Bose

Presidency College
Calcutta, 7-4-1940.
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Synthetic Experiments in the Terpene Series

From the oil of Eremophila Mitchelli, Simonsen and
co-workers! first isolated a crystalline ketone C,,H..0O
and two other closely refated solid hydroxyketones
Cws Hys O. and C,; H., O, and these were named

hilone, Zhyd hilone and 2-hydroxy-1:
¢ b

2 dihyd. hilone r p ely. By the
of the b of 2-hydroxy hilone, Bradfield,
Hell Penfold and Si b d a solid keto-

acid C,, Hy4 O, and also a liquid acid C,, H,, O.
by the reduction of the above keto-acid by the Clem-
mensen method. Formulae (I) and (II) have been
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structures of the reduced acid and the keto-acid
respectively.
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Following experiments have been carried out with
a view to synthesising the reduced acid ().

Ethyl- 9 -acetyl-n-valerate was condensed! with
ethylcyanoacetate to yield ethyl-l-cyano-2-methyl- A,
hexane-1:6-dicarboxylate, b.p. 170-178°/6.5-7 m.m. 167-
171°/4 mm. The crude dicyanoester, obtalned by the
addition of potassium cyanide to the above unsaturated
cyanoester, was hydrolysed to yield 2-methyl-hexane-1:
2:6-tricarboxylic acid m.p. 119-120°. The triethyl ester
of the above acid b.p. 183-185°/8 m.m., on cyclisation
by sodium in benzene solution gave ethyl-2-methyl-6-
carbethoxy cyclohexanoe-2-acetate, b.p. 155-160°/6.5
mm., which on hydrolysis ylelded 2-methyl-
cyclohexanone-2-acetic acid b.p. 150-155°/55 m.m.
(Semicarbazone m.p. 181-181.5°). The ethyl
ester of the above keto-acld bp. 122°/7.5 mm.
(Semicarbazone m.p. 132°), on treatment with methyl-
magnesium-iodide yielded the lactone of 1.2-dimethyl-2-
hydroxy-cyclohexane-1-acetic acid b.p. 114-115°/6 m.m.
Unusual dificulty is however being encountered in the
reduction by usual methods of the above lactone which
is expected to yield the acid (I) as the final product.

My grateful thanks are due to Prof. P. C. Mitter for
his advice and encouragement during the progress of
this work. My thanks are also due to Mr. N. Ghosh
for carrying out microanalysis of some of the compounds.
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