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Abstract: Many mathematical and probabilistic models have been ussddial sciences to explain the observed phenomenon in a
summarizing form. In migration studies, it was observed iiéhe area under study all the households are not equabgsed to the

risk of migration at a particular point of time and having ed$t one migrant. The present study shows the applicatisizehiased
geometric distribution to describe the observed phenomeglated to number of migrants and it was found that the nsodescribes

the phenomenon satisfactorily well.
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1 Introduction

Aggregate variation in population with connection to vascsocial demographic and spatial characteristics based on
data from districts, states and nation as a whole is callgglation. The study of migration taken at community, village
household or individual level is done under micro level sadind it is based on objective and availability of data. In a
developing country like India, where still about seventygeant population lives in villages, migration from ruraludan

or rural to rural areas has become a major concern of intemedemographers and social scientists as well as for policy
makers.

Generally migration from rural areas is classified in thrategories. In first category those household were kept from
where only adult males migrate leaving their family in wijés. Second kind of households was those from where adult
male members migrate with their wives and children. Thedtkind household was mixture of the above two. The study
of migration from rural areas at micro level has been corgtlikeeping in mind the above classification.

Many mathematical and probabilistic models have been useddial sciences to explain the observed phenomenon in
a summarizing form. A model can explain the pattern, trerdhariume of the demographic factors and thus is of great
importance in study. Many stochastic models have been gempand modified by the researchers to study the migration
process. Different types of models have been proposed fgraton studies based on the type of migration discussed
above. The distribution of adult male migrants in a housghak been explained by negative binomial distributioneAft
this a number of modifications and new models have been pedposstudy the pattern of rural out migration (Hossain,
2000; Singh, 1984; Singh et.al, 2014, 2015, 2016; Sharn&8;Mxdava and Singh, 1983). Later on several attempts have
been made to explain the distribution households accotditige total number of migrants based on assumptions (Yadava
et. al, 1989, 1994; Pandey, 1993).

Most of the researchers had used the moment method as wed age method to estimate the parameters of the models.
Some of the researchers had also used the method of meaneggreritly method (equating observed and theoretical zeros
cell frequencies and means).
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The idea of weighted distribution has been introduced byad¥i{1934) to explain the real life phenomenon more
effectively. After some years this idea was extended by R86%) and this area of research gained momentum. The size
biased geometric distribution is a particular form of weaghgeometric distribution.

In migration studies, it was observed that in the area urtdelysall the households are not equally exposed to the risk
of migration at a particular point of time and having at leas¢ migrant. The main objective of the paper is to show the
application of size biased geometric distribution to discthe observed phenomenon related to number of migranés. T
estimates of the parameters have been estimated by methuakahum likelihood.

2 Data

The above discussed model is verified by the data set calléeta primary survey entitled Migration and its Impact in
Rural Varanasi has been conducted during September - @606 in four villages of two blocks of Varanasi District by
the Department of Statistics, U. P. Autonomous Collegeaiasi. Apart from this the data set collected during October
2009 to June 2010 in Northeastern Bihar has also been usédwothe applicability of the model(Singh et. al, 2013).
One more data set collected during 2000-01 in Varanasi aadtuli district has also been used for comparison purpose
(Shukla, 2007). The geographical as well as social and enmmndition of both the places i.e. Varanasi and nortlezast
Bihar is different. The education level of northeasternaBiis very low (about 53 per cent) while in Varanasi it is more
than 75 percent. Northeastern Bihar is a flood hit area. \é@igorovides many job opportunities to the locals of the
surrounding district while in Northeastern Bihar the migya rate of labors is very high.

3 TheMode

Suppose x is a non-negative random variable with probglfilitction f(x,8), 6£Q , the parameter space. Further, assume
that x of X under f(xf) enters the investigation records with probability prdjmral to w(x, 3) Here the recording
function w(x, B) is a non-negative function with paramefgmwhich denotes the recording mechanisoix, 3) is also
known as weight function. Then x is not an observation on Xdmthe random variablX" having the probability
function:

*(x 8, 0) = LXPITCO) @
Wherew represents the normalizing factor obtained to make thégotdability equal to unity by taking) = E[cw(X, )]
The random variablX" is the weighted version of X and its distribution is callee theighted distribution with the
weight functionw Whenw(x, 3) = x, X = X is called the size biased of X.
Consequently, the distribution of x is called the size-bihdistribution with the probability function as:

i (x 0) = XTX0) @)
u

Whereu = E(x) f* is the size biased form of f and the corresponding sightimgchanism is called the size-biased
sampling.
When the random variable x follows geometric distributidwe, distribution of weighted version of x is called the wetgh
geometric distribution. Its size biased form is known assilze biased geometric distribution (SBGD).
The probability mass function of geometric distributiongisen as (1.3) Here E(x) = g/p And variance =q/p2 Its size
biased form denoted by f*(x) is obtained as follows:

p(X =x) = {d*p where x=0,1,2,... 0<p<1 3)
0, Otherwise 4)

HereE(X) = 3

andV (x) = %

Its size biased form denoted by f*(x) is obtained as follows

pX =x) = f(x) = £

f+(x)=xp’q! x=0,1,2,..
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4 Estimation

Method of Maximum Likelihood:
The Iikelihood function of (5) is given as

Xln

L= z X Py
After taklng log of both the sides, we have
n
logL = leogx4-+2nlogp+(2x;—1)Iog(1—p) (5)
i=

Differentiating with respect to p, we get
L =0+24+2%20(-1)=0

tap (1-p)
2n _ yX—n
P (I-p

or2n(l—p)=3yXip—np
orZn—2np=5Xp—np
oran= gx.ernp

Or p= gy

From equation (5), we get
X=Ex(x=1+%

Table 1. Observed and expected number of households having addtmigiants aged 15 and above

Number of Migration| Number of Householdg
observed| Expected

1 97 93

2 42 48

3 16 18

4 7 6

5+ 5 2

Total 167 167

P 0.7438
4.5065

Df 2

5 Application

The suitability of any proposed or modified model can be chddky observing the idea behind its construction. If
empirical as well as conceptual aspects of the modificatforpastruction of any model is justifiable the real aim is
achieved.

Here the discussed size biased geometric model has bedadpplthe distribution of households having at least one
adult male migrant aged 15 years and above. In table 1, thelrhad been applied on the primary data collected by the
researcher in Varanasi district.

The value of chi-square is not significant at 5 per cent lef/significance. This shows that the discussed model provides
a reasonable approximation for the adult rural out migratibgure 2 reveals the same result.

Table 2 portrays that the model is a good approximation feididita of north eastern Bihar also. The value of chi square
is not significant at 5 per cent level of significance. The figRigives the same results.
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Fig. 1: Observed and expected number of households having adwdtmigtants aged 15 and above

In table 3 the model has been applied on the data collectedgd®®01 (Shukla 2007) in Varanasi district. The results
show that the model fits satisfactorily well on the data. Thki& of chi square is not significant at 5 per cent level of
significance.

6 Conclusion

The study shows that the discussed model is a good approgimfdr the adult male rural out migration. The
importance of any model is that whenever same conditiongilsevn any part of society, we should not do same exercise
again. We simply apply the model and get the desired estgnkteot only saves our time but also saves the money and
other resources. Thus keep this in mind the authors beltdhis model can be used for further studies and it would be
helpful in policy making as well.

Table 2: Observed number of households having adult male migraet$ &5 and above in north eastern Bihar

Number of Migration| Number of Households*f
observed
1 95 88
2 41 49
3 15 21
4 12 8
5 6 3
Total 169 169
p 0.7206
5.87
df 2
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Fig. 2: Observed and expected number of households having addtmigtants aged 15 and above in north eastern Bihar

Number of Migration| Number of households
observed Expected
1 97 94
2 35 45
3 19 16
4+ 9 5
Total 160 160
p 0.7619
5.82
df 2
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Fig. 3: Observed and expected number of households having addtrmigtants aged 15 and above (survey 2001)
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