
SECTION E 
L a i ON THE DISTRIBUTION OF MALE FEMALE BIRTHS 

S. Weerahndi 
(Department of Mathematics, Sri Jayawardenapura University, Nugegoda) 

It is commonly accepted that the number of male births in a family with a given size is distributed accord­
ing to the Binomial law. This hypothesis is tested for two types of families of conceptually different nature, name­
ly for a whole population of families and for a class of families denned as " complete families ". It is seen that 
the hypothesis is correct for the former class and is incorrect for the latter. By means of a statistical analysis it is 
shown that male births in complete families fail to follow a Binomial distribution due to the dipendence of family 
size on observed trials of the sequence. We have also shown that the assumption that probability of a male birth 
(p) being constant over families within the country is reasonable and that it is approximately, 0 .54 (standard 
error 0 . 0 1 7 ) . 

However the hypothesis HQ : 0.5 is rejected at 0.05 levels of significance. In Sri Lanka, it is found 
that, number of children in a family is approximately a Poisson random variable with mean 3 .4 , at the time of 
the survey. 

£ ~ * 3 POOLING PRIOR DISTRIBUTIONS 
S. Weerahandi and J. V. Zidek 

(Department of Mathematics, Sri Jayawardenapura University, Nugegoda) 

A contribution is made to the problem of combining the prior density functions, Hi . . . . Tin, of n indivi­
duals. The rule which is obtained asserts that it is the geometric mean of the densities with respect to unspecified 

Pi P» 
weights p, p 0 that is appropriate, i.e., Ti = Mi Hn rather than the frequently chosen arithemetic 
mean, i.e., weighted average of the fli. It is further argued that randomised decision rules need to be intro­
duced because in some cases the prior opinions represented by the (hare so discrepant that "tossing a coin" 
is the only satisfactory means for choosing between them. The domain of fl is extended appropriately. An 
illustrative application is given in which the prior distributions are normal. 

STATISTICAL ANALYSIS OF RAINFALL DATA 
S. Sathananthwn 

(Department of Mathematics (Statistics, University of Jaffna) 

An investigation is undertaken to study the variation such as seasonal, cyclic and randon variations 
using rainfall data collected over the last 69 years in Jaffna district. The attention was focussed on fitting a Mark-
ovian model such as follows to this data. 

DRY 7—DRY WET—- i 0< o< < 1 
P = i-oc c< 

WET )8 1-,8-1 1 0 < 0 < 1 

under the assumption. 

(i) The data follow two-state Markov chain. 
It appears that this model fits very well and this data exhibits two different grouping namely Dry and Wet cells. 
It was observed as the results of the analysis that the maximum rainfall for the wet spells ( 1 9 3 1 - 1 9 3 2 ) , ( 1 9 4 3 , 
1944) . (*957> "958)> (1963 , ' 964) . (1969, 1970).. as 166.23 "^n* 149-27 mm> 258.69 nun, i 4 J - 9 4 183 .43 *nm 
respectively. This also agrees with the history on the rainfall in Sri Lanka in the past. 

The same data is further analysed by a different approach such as time series analysis : 

T = TCSI (T— Rainfall obtained T—Trend, C—Cyclical variation, S—Seasonal variation, I—Irregular 
variations,) 
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As a result of this analysis the seasonal indices were computed for monthly rainfall in the area concerned. 
De-seasonalized data is further considered to study other variations : cyclical and irregular variations were to­
gether considered as random effect and the methods of " Turning points " and " Phase lengths " are employed 
to test the randomness. It is observed that both methods independently prove the existence of randomness in 
the data. 

A seasonal pattern is observed which will help to predict the further behaviour of the rainfall in the areas 
considered. 

B & 2 ^ HIGH BACKGROUND RADIATION AREAS PRESENT ON THE 
SOUTH COAST AND THE EAST COAST 

Dulasiri Amarasiriwardena 

(Atomic Energy Authority) 

and 

K. Granille Dharmawardena 
(Radioisotope Centre, University of Colombo, Colombo 3) 

Enhanced background radiation levels were reported in Kalutara, Beruwala on the South-West Coast 
and also on the West Coast. These enhanced levels of radiation are due to the presence of the beach mineral, 
monazite sand, which contain 282Th and it's daughter products and also to smaller extent 238U. 

Our subsequent investigations have shown similar high background radiation areas on the South Coast 
at Dondra, Kaluwella near Galle and from Pulmoddai to Kokilai Lagoon, Turukkovilon the East Coast. Back­
ground radiation levels at certain points at Dondra, Kaluwella, Pulmoddai, Tirrukkovil are as high as 60, 1 4 , 1 8 
and 7 times that of the ' normal' areas respectively. The radiation levels along the coast in these areas and a 
recording of the variation of gamma levels with time at a ' hot spot' at Dondra are reported. These show the 
variation of radiation levels with pattern of deposition of monazite sand on the beach. Gamma spectroscopic 
analysis of sand samples from Dondra and Pulmoddai have shown that the radioactivity is due to the presence of 
282Th, 288U and their decay products. 

£ ~n DIPOLE MOMENT CALCULATIONS ON HGHO AND CO USING THE 
FLOATING SPHERICAL GAUSSIAN ORBITAL (FSGO) METHOD 

W. Mallawaarachchi 
(Department of Chemistry, University of Peradeniya) 

Spherical Gaussians allow an unusually simple point charge calculation of dipole moment <m> of 
molecules. The formula used is <m> = i?BJ>Zv-2 ^R jT i i -4 SyTy, where the first term is the 

c i i<i 
nuclear contribution, R, Ri, R y are the locations of the nuclei, orbital centres and overlap centres, 
Sjj and Tij are the ovelap and inverse overlap matrix elements respectively. 

Two of the molecules where extensive calculations were performed are Formaldehyde (HCHO) and 
-> 

Carbon monoxide (CO). The fact that HCHO is quite polar (m = 2.33 D, HaCO) whereas CO is almost 

non-polar (m = 0 . 1 1 2 D, in the direction CO, despite the highly electronegative Oxygen atom), makes this an 
interesting investigation. 

The simple FSGO method, in its original form, did not give satisfactory results on either HCHO or GO. 
A modified FSGO procedure was therefore devised, which represented the multiple bonds in the two molecules 
as combinations of ' s ' and ' p ' type Gaussians and allowed them to float along the axes of the multiple bonds. 
This latter method gave results for m which were in agreement with the experimental value and also provided a 
better representation of the flexibility of the electron cloud in these two molecules. 

(m = mu). 
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