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ON THE COMPLETELY UNBIASSED
CHARACTER OF TESTS OF
INDEPENDENCE IN MULTIVARIATE
NORMAL SYSTEMS

To prove the unbiassed character of likelihood
ratio tests like the test of significance of the
multiple correlation coefficient or Hotelling’s
T2 test, Daly (1940) wused the non-null
frequency distributions of these test criteria.
This leads to obvious difficulties when tackling
the general regression problem and the test
of independence of several sets of variates,
and Daly (1940) has shown only their locally
unbiassed character.

This paper demonstrates an approach which
does not require an explicit knowledge of the
frequency distribution of the test criteria, and
it has been possible to nrove that the likeli-
hood ratio test for the general regression
problem and the Wilk’s criterion for indepen-
dence of sets of variates, are completely
unbiassed.

As the simplest demonstration of the pro-
cedure which is applicable generally, consider
the ¢-test for the significance of the mean of a

normal population. Let the frequency function
of a sample of size n ke
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The region W—w complemantary to the critical
region w for testing the hypothasis, m=0
is givea by

:,2:2 < K2 Xz,
where K* is a positive constant depending on
the size of the critical region and
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We write
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where

Fix? d (x®
is the frequency function of x* which is dis=-
tributed independeantly of . To show thatihe
test is completely unbiassed is equivalent fo
showing that
I (m) <T(0)
We have
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which is positive or negative according as m
s negative or positive. Therefore
I(m) <I(0).

The completely unbiassed character of the
2-test (Tang, 1938), by stating the problem
n its cancnical form and following the above
nethod of argument, can easily be shown to
ollow from the complete unbiassedness of the
~-test just proved. This chain of reasoning
an be followed up to show the completely
inbiassed character of the likelihood ratio
est for the general regression problem and
hen further of the Wilk’s criterion.

Detailed proofs will be published elsewhere.
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NEW BAND SYSTEMS OF THE TIC!
MOQLECULE

xcITING the vapour of thallium chloride in a
igh frequency discharge through a conti-
uously evacuated pyrex tube, two new
ystems of bands, one between A 4300—a 4150
nd the other between A 4150—X\ 3800 have been
btained in addition to the band system around
3200 analysed by Howelland Coulson.* The
nore refrangible system consists of about 75
ands in all which are degraded in either
lirection, while a few of them are headless
nd diffuse. The other system consists of
bout 18 bands which are mostly degraded
owards the red, though a few of them are
iolet-degraded. The vibrational analyses of
hese two systems have shown that the lower
tate, which is found to be common to both of
hem, is the upper state of the ultraviolet
ystern 31-—-12, established by Howell and
‘oulson. Predissociation similar to that found
n the upper state of the ultraviolet system, is
bserved in the lower state of both the systems
t "= 5, The following vibrational constants

‘Current
Science

have been determined for the more refrangi-
ble system. .
wy = 101" w” = .

v=24683-3 | 0 71003 xc”wi.”:zog-g

The locus of intense bands in this system falls
on a Condon parabola which is to be expected
with such relative values of w as ozcui here.
The following constants are suggested for the
other system.

vo.0 ~ 24040 wg ~ 100 wy” ~ 208

The chlorine isotope effect observed in the
system supports th= vibrational analysis.

The close proximity of these two systems
suggests that the upper levels may form an
electronic doublet.

Details will be published elsewhere.

Andhra University, P. TIRUVENGANNA Rao.
Waltair,
January 2, 1949,

* Howell and
166, 238.

Coulson, AProe. Koy. Soc., 19338

THE EMISSION SPECTRUM OF
BISMUTH IODIDE

A NEW BAND systam betwseen A59)0—a 5650,
attributed to the diatomic mol=cule, Bil, is
recorded in emission in a high frequency dis-
charge, in addition to the band system with
origin at »=23388-9 c¢cm.™, reported by Mor-
gan.* Vibrational analysis of this system has
led to the dztermination of the following
vibrational constants.

ve = 172160 wg =195-0 we'" = 167-9

S w, = 1.0 2,0, ~ 0-3

By analogy, this system may corrzspond to the
low frequency system observed in the other
bismuth halides.

Details will be published shortly.
Andhra University, P. TIRUVENGANNA RAO.
Waltair,
January 19, 1949.

* Morzan, Phy. Rev., 1936, 49, 47.

PLEOCHROIC HALO FROM THE
CHOTA NAGPUR GRANITE

WaILE consulting literature regarding the
occurrences of pleochroic haloes in minerals,
the description of a pl2ochroic halo mentioned
by Dr. L. A.N. Iyer! in granite from Chota
Nagpur was noticed. He records, “ In one of
the crystals of biotite in the granite from
south of Jatiba, a good pleochroic halo is pre-
sent with a dark red grain in th2 centre, which

is presumably zircon. Itshows an inner lighter




