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ABSTRACT: In this paper, the mobility of district size from one size class to another size class using Markovian
model is discussed. This study uses 2001 and 2011 census data from the primary census abstract of Tamil Nadu state.
The urban population of all districts in Tamil Nadu state were considered for the empirical analysis. As per this study,
the proportional change of district with respect to urban population in the class interval of district size
1541350-4700000 are obtained as 3.3% in 2001, 20% in 2011, 29.9% in 2021, 34.9% in 2031, 39.7% in 2041 and
44.9% in 2051.The more number of districts are moved towards the highest proportion of district size interval than the
other classes when time is increased.
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. INTRODUCTION

Mobility is the process of movement of population from one region to another region. It is one of the important aspects
of human nature, which is often guided by socio economic, political as well as environmental factors. The nature,
pattern and direction of population mobility may vary across the space. Mobility refers to the movement of people from
region to region, or country to country, or job to job, or social class to social class. Population mobility refers to the
geographic movement of people where there has been a change in the place of usual residence. People move for many
reasons, and factors that drive mobility often stem from unequal distribution of resources, climatic instability, conflict
and political unrest. Movements have often been conceptualised as being driven by push or pull factors or a
combination of the two. Many are pushed out of a country or a region by political instability, violence and natural
disasters, and pulled towards other regions and countries with stronger economies and better opportunities. The reasons
to mobility are in many cases not just economic, social, political and cultural aspects also play its part. A migrant from
an impoverished backward region may be attracted to more prosperous region because of better public services, higher
wages, more business opportunities, and more employment opportunities, etc.,.

The concept of population mobility now connotes much wider dimension that varies from daily commuting to
nearby places on one hand, to permanent shift of residence to distant places on the other. The nature and pattern of
mobility varies from one social group of migrants to another because of the fact that the rural migrants are not a
homogenous group. Rural to urban mobility has attracted the attention of academicians as well as the policymakers
throughout the world in recent years, only after the seminal work of Lewis (1954) because of its wide range of socio-
economic, political, demographic, ecological and environmental implications. It plays an important role in the process
of economic development and social transformation because the shifting of the work force from primary to secondary
and tertiary sectors that result in structural change. The improvement in infrastructure and communication
accompanying economic development could result in increased population mobility. But from the earlier studies, it is
evident that mobility as a percentage of total population has been declining up to 1991 census, whereas the rural to
urban mobility is showing an increasing trend over the period 1971 to 2001. The recent report of United Nations
Development Programme (UNDP, 2009) entitled ‘Mobility and Human Development’ stated that population shift from
villages to cities is natural and should be encouraged and that it results in concentration of production, mobility of
people and economic integration to lift rural people out of poverty in India. Hence, any long-term plan aiming at an
increase in labour productivity and rural employment opportunities should consider the possibility of migration of a
relatively large proportion of population away from areas with relatively low agronomic potential. The availability of
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good agricultural land continues to be one of the most powerful economic factors determining the magnitude and
direction of population mobility. The agricultural unemployment and underemployment, lower agricultural wage and
poverty are the major factors pushing labourers towards job opportunities in urban areas, while the availability of

employment opportunities, relatively higher wages, better educational opportunities, better availability of transportation
and infrastructure etc. are the major factors in the rural-urban mobility. In this study, mobility is the movement of
district of urban population from one size class to other size classes in Tamil Nadu state. The movement of urban
district size is random in nature and it motivates the researcher to develop the stochastic model to describe the
movement of district size. Markovian model is used to analyse the mobility of district size from one size class to
another size class to another size classes.

Il. SCOPE OF RESEARCH

To analyse the mobility of district size from one size class to another size class of urban population. This study
uses data from 2001 and 2011 census. The urban population of the districts are the unit of the study. All districts in
Tamil Nadu state were considered in this study.

I11. METHODOLOGY

The Markovian Model used to analyse the mobility of district size from one size class to another size class of
urban population.

3.1 Markovian Model

Let X,, represents the urban population size of district at time n, the stochastic process
{X,,, n=0,1,2, ..}iscalled Markov chain, if for j,K,ji,....., jn1 € N, if, for j, k.

P{Xy =klXn1 =), Xo2 = J1,ees Xo = Jna} = B{X, =klXpq =j3 = Py

The values of variable X,, are called the states of the Markov chain, if X, has the outcome X,, = j, the process is said to
be at state j. The transition probability states that the movement of the populations from one state at a trial to the next
state at the next following trial. The transition probability B states that the movement of the populations from the
states j at the n*"trial to state k at (n + 1)**trial. The transition probability is the basis to the study of the structure of
the Markov chain. When the transition is one step, P, is one-step transition probability. In general, the pair of states (j,
k) at non-successive trials, say, state j at n™ trial and state k at the (n + m)®" trial, the corresponding transition probality
is called as the m-step transition probability and is denoted by 13,?"),

(Ie) I?Igm) = Pr {X(n+m) = k|Xn =]}
The transition probability P, satisfy the conditions such that B, > 0, ¥ B, = 1 for all j.

These probabilities may be written in the matrix form as follows
P11 Pz Pz Y
P=1| Py Py Pp3 ..
P31 P3; Ps3

~ %

This is called the transition probability matrix or matrix of transition probability of the Markov chain. The matrix p is
called stochastic or Markov matrix.
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3.2 Chapman-Kolmogrov Equation
Let B, gives the probability of one step transition from the state j at a trial to the state k at the next following trial,
the m-step transition probability is given by
Pr{Xm+n = k|Xn =]} = 6]?“)
F},Em)gives the probability that from the state j at n™ trial, the state k is reached at (n + m)t" trial in m-steps. (i.e.)
the probability of transition from the state j to the state k in exactly m- steps is denoted by I;,Em). The one-step

transition probabilities I;,El)are denoted by P for simplicity.
Consider,
2 .

131& )= PA{Xypi2 = klX, =}

The state k can be reached from the state j in two steps through some intermediate state r.
Consider a fixed value of r, we have
. 1 1 1 1

PXuiz =k Xpp1 =7IX, = j} = PSOPD = PP

When the intermediate state r have the mutually exclusive values, it is observed that
PP = BfXysr = klX, =} =SBz =k Xou1 =7IX, = j} =X B, Py,
By induction, higher step transition probability are obtained,
61Em+1) = B{Xpime1r = klXny =3 =2 P Xnsms1 = klXppm =13R X1 =71X, = j} = ZPrlkPJ;”

In general, it is observed as
(m+n) _ § (n) p(m) _ E (n) p(m)
61{ - Prk Er - Pjr Prk

p(m+n) — p@m)p®)
This equation is a special case of Chapman-Kolmogrov equation and it is satisfied by the transition probabilities of
Markov chain.
Using higher step transition probability matrix and initial probability vector are forecasted.

P, = PP

P, = PP = P,P?

P,= P,P= P,P3
P;P = P,P*

In matrix form, it is represented as

9
I

P, = P, P™
The computation of m-step transition probability is the computation of m™ power of the matrix.
IV. EMPIRICAL RESULT

Urban population of all districts in Tamil Nadu state as per 2001 and 2011 census data were used to examine the
mobility of district size distribution of over time. The urban population in the districts of Tamil Nadu state will be
divided into five categories: |: 70000-641350, 11: 641350-941350, I11: 941350-1241350, 1V: 1241350-1541350, and V:
1541350-4700000. There is no criterion for setting up the population of 70000. The mobility of district size distribution
will be analysed by Markovian model.

A bivariate distribution of urban size of districts in Tamil Nadu state were obtained using the information obtained
from 2001 and 2011 census data and represented in Table (1) .
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Table 1. Bivariate Distribution Representing the Urban Size of Districts

District size Class District size Class( in ten thousand) for 2011 census

(in ten thousand) for

2001 census 7-64.135 64.135- 94.135 124.135- 154.135-
94.135 -124.135 154.135 470

7- 64.135 12 3 - - -

64.135- 94.135 - 4 1 - -

94.135- 124.135 - - 1 3 -

124.135-154.135 - - - - 5

154.135- 470 - - - - 1

A transition probability matrix using the information given in Table (1) has been obtained and it is presented in Table

(2).
Table 2. Transition Probability Matrix for Urban Size of Districts

District size | S1 S2 S3 sS4 S5

class

S1 0.8 0.2 - - -

S2 - 0.8 0.2 - -

S3 - - 025 | 075 | -

S4 - - - - 1

S5 - - - - 1

The initial probability vector P, can be obtained as follows
Py=[0.5 0.1667 0.1333 0.1667 0.0333]
The transition probability matrix P is described as follows

~ ™
0.8 0.2 - - -
- 0.8 0.2 - -
P= - - 0.25 0.75 -
- - - - 1
- - - - 1
e =/
P1:P0.P
/-
P,=[0.5 0.1667 0.1333 0.1667 0.0333] X 0.8 0.2 - -
- 08 0.2 - -
- - 0.25 0.75

P,=[0.4 0.23336 0.066665 0.099975 0.2]
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P2 = P1P

=[0.4 0.23336 0.066665 0.099975 0.2] X

P,=10.32 0.266688 0.063338 0.049999 0.299975]
P3 = PzP

=[0.32 0.266688 0.063338 0.049999 0.299975] X

P5;=[0.256 0.27735 0.069172 0.047504 0.349974]

=[0.256 0.27735 0.069172 0.047504 0.349974] X

P,=1[0.2048 0.2730 0.0727 0.0518 0.3974]

Ps=P,P = [0.2048 0.2730 0.0727 0.0518 0.3974] X

08 02 - -
08 02 - -
- - 025 075 -
e
(08 02 - - -
- 08 02 - -
- - 025 075 -
|
= Y
08 02 - - )
- 08 02 - -
- - 025 075 -
|
08 02 - - -
- 08 02 - -
- - 025 075 -
- - - -
- - -
N— _
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Ps= [0.16384 0.259424 0.072807 0.05457 0.44935]

Table 3. Estimate of Proportion of Districts with Size of Urban area (as per census 2001 and 2011)
Census Year

District size class
in(Ten Thousand) | 2001 2011 2021 2031 2041 2051
7-64.135 0.5 0.4 0.32 0.256 | 0.204 | 0.163
64.135-94.135 0.166 | 0.233 | 0.266 | 0.277 | 0.273 | 0.259
94.135-124.135 0.133 | 0.066 | 0.063 | 0.069 | 0.072 | 0.072
124.135-154.135 | 0.166 | 0.099 | 0.049 | 0.047 | 0.051 | 0.054
154.135-470 0.033 | 0.2 0.299 | 0.349 | 0.397 | 0.449

V. DISCUSSION

The proportional change of district with respect to urban population in the class interval of district size
1541350-4700000 are obtained as 3.3% in 2001, 20% in 2011, 29.9% in 2021, 34.9% in 2031, 39.7% in 2041 and
44.9% in 2051. This indicates that the proportion of districts has the increasing tendency when time is increasing and
more number of districts are moved towards with the highest proportion in the district size interval (1541350 -
4700000) than the other classes.

VI. CONCLUSION

The proportion of districts has the increasing tendency when time is increased and more number of districts are moved
towards with the highest proportion in the district size interval (1541350 - 4700000) than the other classes as per census
2001 and 2011.
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