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Abstract This paper aims to examine the pattern of male out-migration and
explains the distribution of households according to number of male migrants
aged fifteen and above. The suitability of proposed model is tested with primary
data collected from remote and semi-urban areas of Varanasi, 2012. Findings
highlight that the average number of clusters from the remote households is
higher and the average number of individuals per clusters is lower in comparison
to the semi-urban villages. The average number of migrants per household
has increased with increasing size of households in the remote as well as in
semi-urban villages. The average number of migrants per household is higher
among upper caste followed by middle caste, Muslims and scheduled caste
from the study area. Average number of migrants per household has increased
over six times in the low economic status of the households. In the medium
and high economic status of the households, average number of migrants
per household is found to be around three and two times more respectively,
over the last three decades. The increasing average number of migrants per
household portray that an increasing propensity of adult male migration from
the study area. Over 2.7 times increase in the average number of migrants per
household may be primarily due to increasing man-land ratio in the absence
of relative growth in employment opportunities. Thus, the existing imbalances
in demand and supply of gainful employment opportunities in the region may
be the key to continuously increasing the number of migrants per households
from the region.

Keywords: Migrants, household, poison distribution, geometric distribution,
remote, semi-urban.
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1. INTRODUCTION

A number of attempts have been made during the past few decades to explain
the migration process through migration models 4 71 [2I. 151 [6]. [16]. [17]. [1]. [10].
(12. B1. 221 1231 "'However, most of these previous researchers have focussed on
aggregate variation in movement in relation to various social, demographic and
spatial characteristics. These authors have utilized mostly a macro approach
by operating on highly aggregated data for countries, states and the nation as
a whole. These studies of migration may not provide adequate explanation
for tremendous regional and local heterogeneity in planning, especially in
developing countries.

Micro-level research on both residential mobility and migration has played
a decisive role to the development of a theory of migration #1311 Micro-
level studies may be done on community, village, households or individual
level itself depending upon the need and availability of data.

In the area under study, there are mainly two types of migrants. First,
an adult male aged fifteen years and above, migrated alone to the place of
destination leaving his wife and children at the place of origin. Such a person
maintains close links with his household in the village, sends remittances and
visits the household at regular intervals of time. Secondly, those migrated with
wife and children. In fact, the characteristics of the two types of migrants are
usually different, which in turn may lead to a rise in the level of socio-cultural
activities of the households. In the former case, there is only male migration,
while the later type consists of the females and/or children too, which are more
likely to affect the socio-cultural characteristics of the households. Thus, it is
more important to investigate the nature and pattern of number of migrants
from the household in the study area.

In the recent years, increased attention has been paid to the proposition and
derivation of probability models for the movements of human population at
micro-level !, In this regards "¢ have used the negative binomial distribution
to study the pattern of rural out-migration at households level. The distribution
is applied to the data on migrants (male aged fifteen years and above) from
a household taken from the demographic survey of Varanasi (rural), 1969-
70. The negative binomial distribution described the observed distributions.
Sharma (1984) ™ has examined the suitability of this model applying it to
another set of data from “Rural Development and Population Growth” - A
sample survey, 1978 and concluded that it fits the data satisfactory well.
However, the model is not suitable for the total number of migrants (including
females and children) from a household. As described earlier, migrated female
are more likely to affect the socio-cultural characteristics of households in
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comparison to other females of the household. It is important to study the
pattern of total number of migrants from household.

In this connection, Sharma (1984) " has proposed a probability distribution
for the total number of migrants from a household under the assumptions that
1. The number of male migrants aged fifteen years and above follows a

negative binomial distribution
2. The distribution of living children to a couple is known
3. There is no female migration from a household

Under these assumptions, he derived a distribution for the total number of
migrants from a household and examined its suitability. However, this model
suffers from a limitation that the distribution of living children should be
known.

Further, Singh (1985) " has proposed another probability distribution as a
mixture of Negative binomial and Thomas distribution to describe the pattern
of total number of migrants from a household under certain assumptions.

Johnson and Kots (1969) B! have given the Polya-Aeppli distribution
which is useful for the situation where events (which are to be counted)
occur in clusters, the number of clusters follows a Poisson distribution and
the number of individuals per cluster has a geometric distribution. They have
applied this distribution to the number of quadrants per plant, to the ecological
data. However, the situation in the migration process is similar to the above
distribution to represent the pattern of migrants from a household.

The purpose of this paper is to analyse the changes in the pattern of male
out-migration from Eastern Uttar Pradesh and the factors responsible for those
changes

2. DATA SOURCE AND METHODS

This study is based on information collected from selected villages of
Varanasi district and focus at the pattern of migration by adopting a modified
definition of a household, which is often adopted for migration studies which
are conducted at the places of origin. This study followed the definition
adopted by Rural Development of Population Growth (RDPG) "3 survey,
1978 “A household will be defined as a group of people who usually stay
together and share a common kitchen, inclusive of persons usually living
outside of the village but claiming to belong to the respective households.
The villages included in the RDPG survey of Varanasi district is classified
in two groups based on the distance from Varanasi city, forming two strata.
The villages located within the radius of 3 km from the Varanasi city formed
the first stratum, known as semi urban villages; while those situated beyond
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3 km from the city constituted the second stratum called remote villages. The
researcher randomly selected three villages from the 8 and 6 villages included
in the RDPG from the above two strata respectively. The sample included a
total of 1300 households from 6 villages by complete enumeration. The data
was collected in February-April, 2012 through personal interview method
and migration record including questions on the present age, education,
marital status, occupation, age at migration, year of migration, place of
migration, reasons of migration, remittances, etc. for each migrated person of
the households. To fulfil the objective of the study compound distribution of
Poisson and Geometry distribution has been applied.

2.1 Model for Number of Male Migration Aged Fifteen Years and Above
2.1.1 Model A,

In this section, based on certain assumptions, the distribution of number of
male migrants aged fifteen and above has been presented. Let X denote number
of male migrants aged fifteen and above from a household. We proposed the
distribution of X under the following assumptions,

1. The migrants from a households move in clusters, the number of clusters
Y, having a Poisson distribution
e o’

it

6>0 ey

P(Y = j)=

2. The number of individuals per cluster z, has the geometric distribution

P(Z=k)=q""'p )
k=1,23,....
g=1-p

Under the above assumptions,
3. The probability of a household having no migration is

P(x=0)=e¢"’ forj=0 3)
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since there is no clustering

Further, let us suppose thatZ,,Z ,Z, ............. ,Z, are j clusters originating
from a household, then the probability of household having k migrants
k=123, ... ) will be equal to

P[X=k|=P[Z +Z,+......... +2, =k and Y=j]

Obviously,
P[X =1]=P[Z =1and Y=1]
=P[Z, =1]P[Y =1]
=pe”’ )
Similarly,

P[X =2]=P[Z =2and Y=1]+P[Z =1,Z, =1 and Y=2]
=P[z, =1]P[Y =1]+P[Z, =1]P[Z, =1] P[Y =2]
e’

2!

=q pe’ +p’

=e‘99p(q+%«9p) (5)

P[X =3]=P[Z,=3 and Y=1]
+P[Z,=2,Z7,=1 and Y=2]
+P[Z,=1,Z,=2 and Y=2]
+P[Z,=1,Z,=1,Z,=1 and Y=3]
= P[Z,=3]P[Y =1]+P[Z,=2]|P[Z, =1] P[Y =2]
+P[Z, =1]P[Z, =2]P[Y =2]
+P[Z, =1]P[Z, =1]|P[Z,=1]P[Y =3]
=P[Z, =3|P[Y =1]+2P[Z,=2]P[Z, =1]P[Y =2]
+P[Z, =1]P[Z, =1]P[Z, =1]P[Y =3]

-02 -0p3
2 6 » ,e0 se b

= 2 Z -

g pe0+2p g+ TR Y

(6)

e’ forj=0
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In general.

P[X=k]=e¢" "ZG:D@;] /]' fork=1,273...... (7

Probability of households having one migrant (k = 1) from cluster one

G=1D
p(k=1)=e9q(9—p]
q

=pe’0

Probability of households having two migrant (k = 2) from cluster two

G=12)
1
P(k=2)=e_€q2 ICO [G_I)J —0 21C [GPJ
q 2!

- Op
=pe’0| g+
o)

Probability of households having three migrant (k = 3) from cluster three
g=123)
bp) opY 1, op) 1
pk=3)=¢"qC,| L | +e’q?C,| 22 qc,[ 22
q q 2! 3|
3 -0p3
=g’ pet+ piqe 0t + p 86 0

Probability of households having four migrant (k=4) from cluster four
(4=1234)

1
P(k=4):e_0q4 3C0[9_Pj e’ 43C (017]
q 2!
+e'q"’°C, Hp e’q"°C, 0p
q 3! 41

2 2 —0p2 3 - _04
3p q el L pae 9 +pe 0
2 2 24

=q pe’90 +

Probability of households having five migrant (k = 5) from cluster
(j=12345)
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1
P(kzs):e—é'qS 4C0 (e_pJ —(7 54C (ep)
q

1
2!
+679q54C 9}’ _+ -0 54C et 54C 917 1
q ) 3! q ) 5!
pe— 04+p5e7905
6 120

6. Probability of households having six migrant (k = 6) from cluster
(G=12345,)

1
P(k=6)=e"q" SCO[Q_P] e’ 65C Lepj
q q 2!
3
+e—f)q6 5C2 9_]9 1 e 65C HP
q 3! 41
+e¢'q°°C, 9p e’'q°°C, 0p
q 5! q 6!

5 5 5
:q5p67€9+_q4p267992 +§q3p367993 +Eq2p467904

_ q4pe’99 " 2q3p267092 " p3q267093 " q

5 5
+— 9> + — plep°
120 qp 720 P

7. Probability of households having seven migrant (k = 7) from cluster
(G=123456,7)

7() 76C (

+e’0q7 6C( J %—q pe” +3q e'0?

5 1
+ P+ =@ ple’ +=q*pie 'V’
Zq p 3‘1 p 8q p
1 1
+— 90+ ——pe 0’
120qp 5040p
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8. Probability of households having seven migrant (k = 8) from cluster
(i - 1’2’3’495’6’7’8)

2
Pk=8)=¢"¢""C, (6—}?) +e’q"’C, (G_p) S
q q ) 2!

3

4
+e’'¢"’C, or| L +e’q"’C, or| L
q ) 3! q ) 4!

5 6
+e'¢"’C, or) L +e’q"’C; or) L
q ) 5! q ) 6!

7 7
1 1
+e'q"’C, or| L +e’q'’C, or| L
q ) 7 q ) 8!

7 7 35
— 7 6—90_,’__ 6 26—002 += 5 36—90 6—004
qp 2‘1 p 2‘1 p 24‘] p

35 3.5 -0p5 7 2 6 _-0n6 1 7 -9n7
+——q’ P’’’ +——q’p’e’0 +——qp’e’0
12077 2407 7 7207
1 8 08
+———p'e’f
20320

Estimation:
This distribution involves two parameters and P. These are estimated

by equating the observed mean and proportion of zero’th cell with their
corresponding theoretical values.

B=c"
0=—In(P) ®)
and m=—
0
p=— ©)
where,

P,: denotes the observed proportion of the zero’th cell

m: denotes the observed mean

In this way the estimates 0 and Pare the parameters 0 and P can be obtained
from equation (8) and (9) respectively.
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2.1.2 ModelA2

If we change the second assumption in the model A , describing the number of
individuals per clusters Z, has the truncated geometric distribution.

where,
N is the maximum number of individuals in a cluster from the household.
Then the new model A2 becomes

P[X=0]=¢", for j=0
P[sz]= e’q" Zk:(k_lj Op’ j i
1—CI'N j=1 Jj-1 q' 7

fork=1,2,3............ N
1. Probability of households having one migrant (k = 1) from cluster one

Gg=D

—

q
— p 6—00

(o)

2. Probability of households having two migrant (k = 2) from cluster two

=12

o e-aqz 1 Q_pl e-eqz 1 (g_pfl

P(k_z)_(l—qN) CO[ q J +(1—qN) “) 2
B qpeﬂ‘)e s p267902
(1=4") 2(1-¢")

3. Probability of households having three migrant (k = 3) from cluster three
(G=123)
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Smgh SK 6 3 1 6 3 2
’ e'q . [0p e'qd L. [0p)1
P(k=3)= | £+ || =

Narayan, R (k=3) (l—qN) o[qj (l—qN) 1[(]) 2

efaqs , al 31_ que’HG que’%’z . p367593 l

(1-¢") "Uq )3 1-¢"  1-¢" 1-¢" 6
4. Probability of households having four migrant (k = 4) from cluster four
Gg=1234)

0 4 1 9 4 2
Plk=4)=9 ¢ [PP], €9 scffp) L
’ (1-¢") "Lq) 2
e 4

-0 4 3 -0 4
+ e q 3C2 e_p l_'_ q 3C3 e_p l
(1-4") g )3 (1-4") g ) 4
_ ¢’ pe’d +§q2p287992 3gple® 1 pled

(") 2 (1-¢") 6(1-¢") 24(i-¢")

5. Probability of households having five migrant (k = 5) from cluster five
g=12345)

-0 s -0 s 2
Plk=5=-1 400[‘9—pJ+ €4 4C(9—p] 1

(1-")

-0 s 3 -0 s 4
+ € q 4C2 e_p l‘l‘ e q 4C3 e_p l
(1-4") g )3 (1-¢") g ) 4

+

6. Probability of households having six migrant (k = 6) from cluster six
(G=123456)

-6 6 -6 6 2
P(k=6)= 1 Sco(—ep)+ ¢ 4 5c1(—9p) L
_ 21
(1 q ) q !

146



e—9q6 (epj e—6q6 (ep)
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_que—QH §q4p 902 Sq 3 903 5 qpe 0
=) 2 (1g") 3" 12 (1mg)
+Lq1p56—90 1 p6e—006
120 (1-4") 720 (1-4")

7. Probability of households having seven migrant (k = 7) from cluster seven

(j - 1’2737495a6’7)
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' o (0p), €'d . (0p) 1

reenity e (i el
'q o (2] 1, <'d (9_19)‘1
+(1—qN) “ q 3!+(l—qN) < q ) 4
e'q o (0p) 1. e'q o . (0p) 1
- V) “\Y) s (1-4") 5(7) 6!
e—9q7 . Op 71 q6p6_99 qspze 0>

c|ZEX| ==

=) ) 2T )

+§q p3e—903 §q3p4e"094 lquse—e‘gs

2 (1-4") 6 (1-¢") 8 (1-¢")

1 gpte’0° 1 ple’d

ﬁ(l—

8. Probability of households having eight migrant (k = 8) from cluster eight

(j - 1’2737495a6’7’8)

Pl=8)=-1_c,| %2

g") 5040 (1-4")
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e'q" 5 . (0p 71 e’q’ fOp
=e) CﬁH i) C( j
:q7pe_99+7q ‘992+7qp3e 993+35qp4e_094

(1-¢") 2 (1-¢") 2 (1-¢") 24 (1-¢")
+lq3p56_995+Lq2p6e'696+Lqp7e_997+ 1 p86_998
24 (1-¢") 240 (1-¢") 720 (1-¢") 40320 (1-¢")

Estimation:

The model A, involves two parameters 6 and P It is estimated in the same
way as the parameters of model A .
It is given below

P =" (10)

ng(i_ Ng™ ] (11)

2.2 Fitting of the Model and its Interpretation

The model A and A, are applied in relation to 2012 survey data for various
socio-economic groups, viz. types of villages, different households size groups,
caste group, economic and social status of the households. Once the estimation
of ,Pand P are obtained, the expected frequencies can be easily calculated.

The observed and expected frequencies are given in the Tables 6, 7, 8,
9,10, 11, 12, 13, 14, 15, 16, 17, and 18. For applying test, some last cells
of the frequency are grouped. From these frequencies, it may be concluded
that the proposed models describe the observed data well. This suggests that
the proposed probability models for rural out-migration under consideration
are a reasonable approximation to the situation at the micro-level. Thus, it
may be useful in calculating the various probabilities of migrants connected
with the process of migration from the households and also for predictions
in specified population, which may be extremely helpful in evidence base
decision making.

It is important to note that gives the average number of migrants per
household (0 represents the average number of cluster per household whereas
gives the average number of individuals per clusters).
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2.2.1 Number of Migrants from Study Area

The model A is fitted to the data with regard to the number of male migrants
aged fifteen years and above from the household for two types of Vlllages viz.

remote and semi-urban respectlvely Table 1 presents the value of 0 P and
average number of migrants (/ P) from the remote and semi-urban villages.
Whereas, the expected frequencies are given in Table 6. From Table 1, the
value of 6 are found to be 0.6171, 0.2641 in the remote and in the semi-
urban villages. While, the corresponding values of P are 0.6668 and 0.5429
in 2012 survey. It is observed that in the remote villages, the values of 9 and
P are relatively higher than the semi-urban villages. It means that the average
number of clusters form the households in the remote villages is more and the
average number of individuals per clusters is less in comparison to the semi-
urban villages. These findings on the pattern of out migrants are similar to the
pattern observed in 1978, where average number of individual per cluster is
less compared to the semi-urban villages.

Table 1: Average number of migrants per households (é/ P) in remote and
semi-urban villages, Varanasi, 2012.

Estimates Type of Villages
of Remote Semi-urban Total
parameter 9.0 5015 1978 2012 1978 2012
0 02639 06171 0.1178 02641 0.1959 04308
P 0.7634 06668 07276 05429 0.7359 0.6041

G/P 0.3457 09255 0.1619 04865 02662 0.7131

However, the overall average number of migrants per households from
remote and semi-urban villages from the study area (6/p = 0.2662,0.7131) has
been changed in last three decades. The increasing average numbers of migrants
per households portrays an increasing propensity of adult male migration from
the study area. Over 2.7 times increase in the average number of migrants per
households may be primarily due to increasing man-land ratio in the absence
of relative growth in employment opportunities. Thus, the existing imbalances
in demand and supply of gainful employment opportunities in the region may
be the key to continuously increasing number of migrants per households.
Thus, the first hypothesis of the study “there is no change in the dominance of
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male migration in eastern Uttar Pradesh” is rejected here. It is also observed
from the Table 6 that the model gives the good fit to the observed distribution
for two types of villages.

2.2.2 Number of Migrants by Household Size

Households with at least one migrant are more prone to have new ideas and
environments than households having no migration. Therefore, size of the
household is an important factor for explaining the process of migration from
the place of origin. The Model A is also applied to the data for different sizes
of the households and the values of 6 ,Pand average number of migrants
(6/P) per household from the remote and semi-urban villages is given in
the Table 2.The expected frequencies for the household size (6-9) and (10 &
above) are given in Table 7 and Table 8 respectively. From the present study,

it is observed that in the remote villages the value of 0 is small and P is large
for smaller size of households. However for larger size of the households ¢
is large and P is small. It means that from the larger size of the households
relatively more clusters move and there is larger number of persons in the
clusters.

Table 2: Average number of migrants per households (é/ }3) by households
size in remote and semi-urban villages, Varanasi, 2012.

. Household Size
Tvpe of Estimates
yp of 1978 2012
village arameter
p 4-6 7-9 10 & Above 2-5 6-9 10 & Above
0 0.1732 03620  0.6580 03932 0.5900 0.9808
Remote P 09353 09050 07011 05784 0.7469 0.7106
o/ p
0.1852 04000 09385  0.6798 0.7899 1.3802
0 00461 0.1216 05165  0.1058 0.3069 0.5248
Semi- A
Urban P 00799 08850 07390 04947 0.5405 0.6426
o/ P

0.5770 0.1374 0.6989 0.2140 05679 0.8167
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The values of  and P differ in the remote and semi-urban villages in all size
of the households. The reason may be due to the fact that semi-urban villages are
situated near Varanasi c1ty People from these villages migrate as commuters.

Although, the value of 6 and Pin the remote villages of all size of households
are relatively large in comparison to the size of the households in semi-urban
villages. It means that people migrate more from remote villages according
to the size of households. According to the RDPG survey, the same pattern of

migration has been found. The value of @ and P for household size (7-9) in
remote villages are larger than semi-urban villages. Therefore, at that time also,
migration pattern from the remote villages was more compared to semi-urban
villages. Thus, the pattern of out migration from households in the study areas by
households size remains the same as reported in RDPG survey, 1978.

2.2.3 Number of Migrants by Caste Group

Caste is an essential determinant of the occupation, education and social
status in the community. Therefore, it may be one of the factors of prime
importance responsible for migration. Further, model A  is applied to the data
for each caste group. For the purpose of this study, the researcher considered
four caste groups namely upper caste, middle caste, scheduled caste and
Muslims for comparison. The value of 0 ,Pand average number of migrants
(6/P) from the remote and semi-urban villages by each caste group are
given in Table 3 and expected frequencies for each caste group are given in
Tables 9, Table 10, Table 11 and Table 12 respectively. From the Table 3
it is observed that in the remote Vlllages0 is larger and Pis small in upper
caste, while is small and P is higher in middle caste, schedule caste and

Table 3: Average number of migrants per households (9/ P ) by caste groups
in remote and semi-urban villages, Varanasi, 2012.

. Caste Group
Type of Estimates ) )
Village of Upper caste Middle caste Scheduled caste Muslims
parameter o, 5015 1978 2012 1978 2012 1978 2012
0 NA 08287 NA 05507 NA 06131 NA 0.7885
Remote P NA 0668 NA 06168 NA 07432 NA  0.8260
9/ P 1.2394 0.8929 0.8250 0.9545
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0 NA 03399 NA 02451 NA 02321 NA 0.3254
Semi- A
Urban P NA 04010 NA 05193 NA 05701 NA 0.7478
0/ P 0.8475 0.4720 0.4071 0.4352
0 0.3602 0.5771 0.1863 0.4013 0.1147 0.3902 0.1987 0.5074
Total >

P 0.7031 0.5436 0.7782 0.5707 0.8446 0.6503 0.6786 0.7592
o/ p

NA: not available

0.5123 1.0615 0.2394 0.7031 0.1358 0.6000 0.2928 0.6684

Muslims. i.e., people migrate more from upper caste and migrate less from

middle caste,Ascheduled casteAand Muslims. Now, in the semi-urban villages,
the value of 6 is small and P is large in respective caste group. This shows
that people migrate more from the remote villages compared to semi-urban

villages. It was also observed in 1978 that the value of 6 is small and P is
large as compare to 2012 survey. It means in the 1978 survey, the average
number of clusters from the households was small and the average number
of individuals per clusters was large. These findings reveal that migrant from
the study area are more prone to move independently in comparison to three
decades ago, when people used to migrate with other members of the family
at same destination.

2.2.4 Number of Migrants by Economic Status

The number of migrants from a household has an important bearing on the
economic characteristic of the households. Therefore, it may be important
to capture the process of migration from any community by the economic
condition of the households. The summary value of 0 ,113 and average number
of migrants per households (6 / P ) from the remote and semi-urban villagesas
well as its fitting by model A, for different categories of the economic status are
given in Table 4. Although, the expected frequencies for low, medium and high
economic status are presented in Table 13, Table 14 and Table 15 respectively.
In Table 4, the value of # and P indicate that the incidence of male out-

migration increases with economic status. The value of # and P also show
that incidence of migration pattern in the remote villages are higher compared
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Table 4: Average number of migrants per households (é/ f’) by economic Process From Eastern
status in remote and semi-urban villages, Varanasi, 2012.

Uttar Pradesh, India

Type of  Estimates of

Economic status

A Low Medium High
Village parameter
1978 2012 1978 2012 1978 2012
0 NA 05841 NA 06084 NA  0.6585
Remote P NA 06861 NA 06388 NA  0.6663
9/ P 0.8513 0.9524 0.9882
0 NA 01831 NA 02847 NA 03380
Semi- A
Urban P NA 04996 NA 06188 NA 05529
9/ P 0.3665 0.4602 06113
0 0.088 03705 0.1898 04547 03615 0.4824
Total P 09072 0.6002 07619 06158 07271 0.6059
o/ p
00970 0.6173 02491 0.7385 04972 0.7962

NA: not available

to semi-urban villages. This table indicates that the migration pattern has been
increased from last three decades with economic status in the study area.

2.2.5 Number of Migrants by Social Status

Migration process is affected to a great extent by social condition. It is
reported that migrants in the developed countries are of medium or higher
social groups, while in contrast migrants in developing countries come from
the relatively low social status groups (Pryor, 1969) !, For the purpose of this
section, social status has been computed for households according to type of
households, caste, number of migrants from the households and educational
and economic status of the households. Like economic status, the social status
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is categorized into three categories low, medium and high. Again, the model

A, is applied to the data according to social status. The summary value of

0 ,P and average number of migrants ) /1’3 ) from the remote and semi-urban
villagesare given in Table 5 and expected frequencies are presented in Tables
16, Table 17 and Table 18. From the Table 5, it is evident that the trends of

out-migration according to social status follow the same pattern as observed

in economic status. i.e. the value of § and P are higher in the remote villages
compared to the semi-urban villages. This pattern again reinforces a higher
propensity of migration from the remote villages compared to the semi-
urban villages. This table also indicates that the propensity of migration has
increased in the last three decades according to social status from the study
area.

Table 5: Average number of migrants per households (é/ f’) by social status
in remote and semi-urban villages, Varanasi, 2012.

Social status

Type of Estimates
V)i,ﬁage of Low Medium High
parameter 97 5012 1978 2012 1978 2012
0 NA 05364 NA 06229 NA 06976
Remote P NA 06828 NA 06118 NA  0.7165
0/ P 0.7857 1.0182 0.9736
0 NA 02555 NA  0.1997 NA 03483
Semi- A
Urban P NA 05061 NA 05883 NA 05551
9/ P 0.5049 0.3394 0.6275
0 0.0287 03927 03009 03886 05063 0.5170
Total P 0.9965 0.6024 0.8350 05732 0.7329 0.6385
o/ P

0.0288 0.6519 03604 0.6780 0.6908 0.8097

NA: not available
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Table 6: Distribution of the observed and expected number of households by

number of male migrants aged fifteen and above in remote and semi-urban
villages, Varanasi, 2012.

Number Type of village
Of male Remote Semi-urban Total
migrants
aged Expected Expected Expected
15 and observed observed observed
above Model Model Model Model Model Model
per HH A, A, A, A, A, A,
0 362 3620 3620 483 483.0 483 845 8450 8450
1 180 1494 1588 101 1299 90.7 281 220.7 259.1
2 64 80.5 80.8 11 14.1 348 75 116.1 1142
3 26 413 386 6 7.7 13.1 32 5908 488
4 7 204 176 6 7.7 48 13 30.3 199
5 8 9.8 7.8 5 6.4 1.8 13 152 8.1
6 9 4.5 33 7 9.0 0.6 16 75 32
7 7 2.1 14 6 7.7 0.2 13 37 12
8+ 8 1.0 0.6 4 12 1.8 0.5

Total 671 671 671 629 629 629 1300 1300 1300

}S 0.54 0.77 0.65
X2 913 1443 1069 509.2 1464 4678
df. 6 5 6

N 7

Table 7: Distribution of the observed and expected number of households by

number of male migrants aged fifteen and above for the households size (6-9)
in remote and semi-urban villages, Varanasi, 2012.

Number Type of village
Of male Remote Semi-urban Total
migrants
aged Expected Expected Expected
15 and
above °Pserved Model Model Observed nodel Model ©bserved nodel Model
per HH A A, A, A, A, A,
0 153 1530 1530 206 2060 206.0 359 359.0 3590

81 764 670 55 511 528 136 1015 1116
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2 24 314 333 2 26 504 497
Narayan, R 3 6 14 157 1 23 208 7 243 212
4 3 2 5 115 88
5 2 5 7 53 36
6 3 38 70 2 5 24 14
7 1 4 } 07 04 5 11 05
8+ 3 3 6 05 02

Total 276 2760 276.0 280 280.0 280.0 556 556 556

13 0.55 0.74 0.65

X2 2236 15.06 1074 181.6 118.0 2349
df. 3 2 6

N 4

Table 8: Distribution of the observed and expected number of households by
number of male migrants aged fifteen and above for the households size (10 &
above) in remote and semi-urban villages, Varanasi, 2012.

Number Type of village
n(:fgr:'l:lrllis Remote Semi-urban Total
aged Expected Expected Expected
1:'0333 observed npoger Model “P%™¢d Model Model “P5™®4 Model Model
per HH A, A, A, A, A, A,
0 72 72 72.0 71 710 710 143 1430 1430
1 49 582 547 28 274 275 77 79.6 82.7
2 36 350 346 9 13.1 130 45 465 468
3 20 182 200 5 59 59 25 253 245
4 4 10.6 3 7 13.1 12.0
5 4 0 4 }
6 3 8.6 10.6 3 2.6 2.6 6 3.1 2.6
7 2 1 3 1.5 04
8+ 2 0 2 }

Total 192 192 1920 120 120.0 120.0 312 312 312

0.38 0.59 0.46

>
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X2 635 245 8.9 95 116 518

df.

The model A, is also fitted to the same data. This model consists of
three parameters 0, P and N. It is difficult to estimate all these parameters
simultaneously. We assume that the value of N is known. We estimate 0 and
P’ by equation 10 and 11. The estimate of 0 is the same as in the model A,
while the estimate of P is change which is denoting by P .

The model A, is fitted to the data for two types of villages, the value of N is
assumed to be 8 and 7. The parameter P is estimated and it is found the value

Table 9: Distribution of the observed and expected number of households by
number of male migrants aged fifteen and above for upper caste in remote and
semi-urban villages, Varanasi, 2012.

Number Type of village
Igfgl:;r::s Remote Semi-urban Total
aged Expected Expected Expected
15 and
above  °PSTVed niodel Model “P%™Ved nodel Model P57V Model Model
per HH A A, A, A, A A,
0 31 310 310 42 420 420 73 730 730
1 22 205 195 9 127 122 31 294 314
2 6 113 113 2 8 157 152
3 5 5.6 6.1 0 5 8.0 72
4 3 1 4
5 1 0 43 4.8 1
6 1 2.5 30 2 3 39 3.1
7 0 3 3
8+ 2 0 2
Total 710 710 710 59 590 590 130.0 1300 130.0
f) 044 0.71 0.56
X2 10.50 8.19 44 30 1040 353
df. 3 1
N 4 2 4
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Table 10: Distribution of the observed and expected number of households by

number of male migrants aged fifteen and above for middle caste in remote
and semi-urban villages, Varanasi, 2012.

Number Type of village
Of male Remote Semi-urban Total
migrants
aged Expected Expected Expected
15 and observed observed observed
above per Model Model Model Model Model Model
HH A, A, A, A, A, A,
0 226 2260 2260 252 2520 2520 478 478.0 478.0
1 98 80.1 905 48 56.1 514 146 116.1 138.6
2 31 443 439 3 34 622 599
3 14 237 202 4 18 328 250
4 1 124 8.9 3 170 10.1
5 5 4 139 186
6 5 32 1.6 4 4.5 1.6
7 7 1.6 0.7 2 23 0.6
8+ 5 0.8 0.3 2 1.1 0.2
Total 392 392 3920 322 3220 3220 714 714 714
ﬁ 0.58 0.78 0.67
X2 5736 162.40 59 0.8 832 3695
d.f. 1 6
N 7 2 7

Table 11: Distribution of the observed and expected number of households by

number of male migrants aged fifteen and above for scheduled caste in remote
and semi-urban villages, Varanasi, 2012.

Number Type of village
Of male Remote Semi-urban Total
migrants
aged Expected Expected Expected
15 and
above  OPSTVed nrigel Model OP%€TVed nodel Model OP5¢TVed Model Model
per HH A, A, A, A, A, A,
0 65 650 650 111 111.0 111.0 176 1760 1760
1 36 368 31.7 21 237 213 57 579 526
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X2

375 204

1.7 002

9.0 49

df.

2

1

N

3

2

Table 12: Distribution of the observed and expected number of households by
number of male migrants aged fifteen and above for Muslims in remote and
semi-urban villages, Varanasi, 2012.

Number
of male
migrants

aged

15and  Qpgserved

Remote

Expected

Type of village

Semi-urban

Observed

Expected

Total
Expected

Observed

above per Model Model Model Model Model Model
HH A, A A A A, A
0 40 40.0 400 78 780 780 118 1180 118.0
1 24 289 258 23 249 216 47 513  46.7
2 16 137 146 3 19 198 215
3 5 2 7
4 2 1 3
5 1 54 7.7 0 5.1 8.4 1 6.9 9.8
6 0 0 0
7 0 0 0
8+ 0 1 1
Total 88 88 88.0 108 108 108 196 196 196
ﬁ 045 0.72 0.60
X2 248 027 090 0.31 4.1 0.8
df. 2 1 2
N 3 2 3
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Table 13: Distribution of the observed and expected number of households
by number of male migrants aged fifteen and above in low economic status in

remote and semi-urban villages, Varanasi, 2012.

Number Type of village
of male Remote Semi-urban Total
migrants
aged 15 Expected Expected Expected
and above observed \[odel Model OPserved nodel Model ©observed MNodel Model
per HH A, A, A, A, A, A,
0 150 150.0 1500 209 2090 209.0 359 3590 359.0
1 76 70.7 650 28 335 312 104 850 962
2 20 312 321 4 24 422 404
3 9 125 151 2 11 206 165
4 1 2 3 99 6.5
5 4 0 85 108 4 }
6 4 4.7 6.7 2 6 22 1.0
7 2 2 4 1.0 04
8+ 3 2 5 }
Total 269 269 2690 251 251 251 520 520 520
13 0.56 0.83 0.69
X2 23.83 16.79 440 131 853 2369
df. 3 1
N 4 2 6

Table 14: Distribution of the observed and expected number of households by

number of male migrants aged fifteen and above in medium economic status
in remote and semi-urban villages, Varanasi, 2012

Number Type of village
Of male Remote Semi-urban Total
migrants
aged Expected Expected Expected
15 and
above  OP5TVed npoger Model OP%™ed Nodel Model OP5™ed Nodel Model
per HH A, A, A, A, A, A,
0 80 800 80.0 85 850 850 165 1650 1650
1 35 416 386 21 23.1 204 56 557 5511
2 20 183 19.1 1 21 24.7 24.7
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3 6 104 10.7
4 1 1 2
5 1 1 49 7.6 2
6 1 72 92 1 2 43 4.5
7 2 0 2
8+ 3 1 4
Total 147 147 1470 113 113 113 260 260 260
ﬁ 0.54 0.75 0.63
X2 442  1.21 1.1 0.07 16.5 155
df. 2
N 3 2

Table 15: Distribution of the observed and expected number of households by
number of male migrants aged fifteen and above in high economic status in
remote and semi-urban villages, Varanasi, 2012.

Number Type of village
of malet: Remote Semi-urban Total
mf;:; S Expected Expected Expected
1Sand  Qpgerved Observed Observed
above Model Model Model Model Model Model
per HH A A, A A A A
0 132 1320 1320 189 189.0 189.0 321 3210 3210
1 69 63.1 630 52 50.7 485 121 953 1102
2 24 330 330 6 1877 19.6 30 51.1 50.8
3 13 16.1 16.1 2 15 268 224
4 5 7.5 7.5 3 8 13.7 95
5 3 4 6.6 79 6.9 39
6 4 33 34 4 8 34 1.6
7 3 4 7 1.7 0.6
8+ 2 1 3
Total 255 255 2550 265 265 265 520 520 520
ﬁ 0.52 0.71 0.62
X2 26.78 2646 282 22.62 698 179.0
df. 2 6
N 5 3 7
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Singh, SK Table 16: Distribution of the observed and expected number of households
Narayan, R by number of male migrants aged fifteen and above for in low social status in
remote and semi-urban villages, Varanasi, 2012.

Number Type of village
Of male Remote Semi-urban Total
migrants
aged Expected Expected Expected
15 and observed observed observed
above Model Model Model Model Model Model
per HH A, A, A, A, A, A,
0 131 1310 1310 158 1580 158.0 289 289.0 289.0
1 61 627 551 33 374 337 94 772 863
2 18 230 260 1 19 39.8 36.9
3 3 1 4
4 2 2 4 20.2 153
5 1 73 120 3 8.6 12.3 4
6 2 2 4
7 3 2 5 1.2 04
8+ 3 2 5 0.6 0.1

Total 224 224 2240 204 204 204 428 428 428

P 0.58 0.77 0.68

X2 720 342 28 005 625 2426
df. 2 1 4

N 3 2

Table 17: Distribution of the observed and expected number of households
by number of male migrants aged fifteen and above in medium social status in
remote and semi-urban villages, Varanasi, 2012.

Number Type of village
O.f male Remote Semi-urban Total
migrants
aged Expected Expected Expected
15and = ) rved bserved bserved
above  “"%™V¢C Model Model ®”*™VC Model Model "¢ Model Model
per HH A, A, A, A, A, A,
0 118 1180 1180 181 181.0 181.0 299 2990 299.0
1 60 50.6 540 31 336 296 91 70.5 839
2 15 278 276 2 17 374 359
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3 11 145 132 1 12 195 148
4 0 73 60 2 2 101 60
5 5 } 0 64 104
6 4 1 5 26 09
7 4 } 17 11 1 5 13 03

8+ 3 2 5 06 0.1

Total 220 220 2200 221 221 221 441 441 441
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}A) 0.54 0.82 0.68

X2 5943 9144 13 0.24 62.8 2739
df. 4 1

N 2 7

Table 18: Distribution of the observed and expected number of households by

number of male migrants aged fifteen and above in high social status in remote
and semi-urban, Varanasi, 2012.

Number Type of village
of male Remote Semi-urban Total
mlfgr : (;1 ts Expected Expected Expected
ISand  opserved observed observed
above Model Model Model Model Model Model
per HH A, A, A, A, A, A,
0 113 113.0 113.0 144 1440 1440 257 2570 2570
1 59 598 57.3 37 38.5 38.1 96 912 970
2 31 307 307 8 155 155 39 46.6 459
3 12 144 154 4 16 229 207
4 5 6.4 7.3 2 7 11.0 8.9
5 2 2 6.0 63 4
6 3 2.7 33 4 7
7 0 3 3 } 23 1.5
8+ 2 0 2

Total 227 227 227 204 204 204 431 431 431

}3 0.50 0.71 0.60
X2 763 554 172 15.65 435 733
df. 4 4
N 5 3 5
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of P slightly lower in the remote villages and higher in the semi-urban villages.
When we fit for the different size of households, the value of N is assumed
to be 4 for the size of households 10 and above. Here the estimated value of
P’ is found slightly smaller than . In low economic and social status groups,
the value of N is smaller than higher economic and social status groups in the
remote areas. The same pattern of N is found in the semi-urban areas. It is a
fact that where the people are more educated, prosperous and advanced, the
value of N is large. i.e., persons migrate more from high economic and social
status compared to low economic and social status.

3. FINDINGS AND CONCLUSIONS

This paper portrays the probability models applied to explain the pattern
of male out-migration from the study area and explains the distribution of
households according to number of male migrants (age fifteen years and
above) in different sets of the observed data. The suitability of proposed model
is tested with primary data collected from remote and semi-urban areas of
Varanasi, 2012. Findings highlight that the average number of clusters from
the remote households is higher and the average number of individuals per
clusters is lower in comparison to the semi-urban villages. The average number
of migrants per household has increased with increasing size of households in
the remote as well as in semi-urban villages. The average number of migrants
per household is higher among upper caste followed by middle caste, Muslims
and scheduled caste from the study area. Average number of migrants per
household has increased over six times in the low economic status of the
households. In the medium and high economic status of the households,
average number of migrants per household is found to be around three and two
times more respectively, over the last three decades.

The increasing average number of migrants per household portray that
an increasing propensity of adult male migration from the study area. Over
2.7 times increase in the average number of migrants per household may be
primarily due to increasing man-land ratio in the absence of relative growth
in employment opportunities. Thus, the existing imbalances in demand and
supply of gainful employment opportunities in the region may be the key to
continuously increasing the number of migrants per households from the region.
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