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ABSTRACT Ruralisation is the process of growth with respect to the area and population. Rural areas are the geographical

regions which are located out of the town or cities. The average rural populations in 2001 are observed as 176000

and in 2011 as 175000.1t shows the decreasing nature of rural population

in TAMILNADU State. Similarly the rural population in India 2001

is 102.9 crores and 12Icrores in 2011. It shows the growth of the rural population in India. Thus the growth of the rural population in India
as well as in TAMILNADU motivates to carry out the statistical study on ruralisation in TAMILNADU state. Statistical models such as expo-
nential, q-exponential, truncated exponential and lognormal models are applied to study the nature of the rural taluk size distribution of
population using 2001 and 2011 population census data of TAMILNADU state. The suitability of these four models is to be tested empirically
using statistical test. Lognormal model is the more appropriate model than the other models for the taluk rural size population data.

1. Introduction

The populations of the region are dichotomized with respect to
the residential status such as rural and urban. Rural areas are the
geographical locations which are located out from the towns or
cities. It has very low density of population. It may be less than
5000 people and it is the lowest unit of population. Agriculture
is the main source of livelihood along with fishing, cottege indus-
tries, poultry farms, etc. in the villages. The aim of rural develop-
ment is mainly to improve the social and economical level of ru-
ral areas. Rural development aims to find the ways of improving
rural people themselves. The revenue administrative units are
described as District, Taluk, and Villages in TAMILNADU State.
L.c.Malacarne and R.S.Mendes (2001) applied the g-exponential
distribution for describing the distribution of cities for all ranges
of population. Keith Briggs (2006) studied the distribution of train
delays on the British railway network using g-exponential model.
Gonzélez-Val, Rafael and Ramos, Arturo and Sanz, Fernando and
Vera-Cabello, Maria (2013) applied lognormal, g-exponential, dou-
ble parato and lognormal models to study the city size distribu-
tions. None of the above said papers deal with the study of rural
taluk size distribution in TAMILNADU state.

Rural population -India Ruralisation to in India (2001-2011)
Population (in crores)

2001 2011 Difference
India 102.9 121 18.1
Rural 74.3 83.3 9.0
Urban 28.6 37.7 9.1

Of the 121 crore Indians, 83.3 crore live in rural areas while 37.7
crore stay in Urban areas. The rural population as well as urban
population are having increasing tendency over the span of ten
years at India level.

Rural population-Tamilnadu Ruralisation in Tamilnadu
(2001-2011) Population (in crores)

2001 2011 Difference
Tamilnadu 6.24 721 0.97
Rural 3.49 3.72 0.23
Urban 2.75 3.49 0.74

According to 2011 census, of the 7.21 crore Tamilnadu population,
3.72 crore live in rural areas while 3.49 crore stay in Urban areas.
The rural population as well as urban population are having in-
creasing tendency over the span of ten years at Tamilnadu level.

It motivates to propose the empirical study on rural taluk size
distribution of TAMILNADU population using statistical models
such as exponential, g-exponential, truncated exponential and
lognormal model.

2. Objectives

(i) General objective

To study the growth nature of rural taluk size population of
TAMILNADU state using the statistical models such as exponen-
tial, g-exponential, truncated exponential and lognormal model.

(ii) Specific objective
To test the suitability of these four statistical models using 2001
and 2011 census population data of TAMILNADU state.

3. Data Source

Census population 2001 and 2011 data are applied as a second-
ary data for analyzing the nature of taluk size distribution of
TAMILNADU state.

4. Methodology

Definition

Variable

Number of population living in rural taluk is defined as rural ta-
luk size. It is referred as a random variable because changes in
rural taluk size population are random in nature.

Rural area

An area outside of the limits of a city or town or a designated
commercial, industrial, or residential center is called as rural area.
Rural areas are characterized by farms, vegetation and open spac-
es. Farmlands, homes and buildings are spread out with larger
distance. Rural is the natural environment and the opposite of the
city life and pertaining to the less-populated areas.

Taluk size distribution
Taluk size is the no. of population living in the taluk. Taluk size dis-
tribution is the distribution of Taluk with respect to their population.

Models

A model establishes the main variables involved and connects
them by means of mathematical statements. Thus, a model sim-
plifies the reality and points out the basic features of the prob-
lem and denotes a set of hypothesis.

5. Methods

5.1 Method of Moments

¥ X,....X, be a random sample of size n drawn from a given popu-
lation having the probability density function f(x;01,02...,0k) with
k parameters 0,0, 6,

If pr’ is the rth moment about origin will be the function of the k
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and pr’ is defined as follows:

' =J7 xfx: 8,02..8)dx  r=1.2 k.

Estimate the parameters 0, 0,...0, in terms of p ...~ by
the method of moments consists in solving the k equations pr’,
r =1,2,...k and then replacing the population moments pr’, r
=1,2,...k by the sample moments mr’, r =1,2,...,k, the rth moment
about origin in the sample.

e, u/=m;.r=1.2._  k
m = X=X in

5.2 Graphical Method
Diagrams and graphs are used to present nature of rural taluk
size distribution.

Diagrams

Diagrams are based on scale but not confined to points or
lines. There are various geometrical shapes such as bars, circles,
square, etc. Diagrams are visual presentation of categorical and
geographical data. It furnishes only approximate information.
Diagrams are more appealing to the eyes and even laymen can
understand the concept easily under study.

Graphs

Graphs are more appropriate to represent the time series data
and the frequency distribution. Graphs are more precise and
accurate than the diagrams. Graphs can be effectively used
to study the slopes, rate of change and forecasting. Frequency
curve, O give curve, trend line etc., are graphs representing the
data related to the study.

6. Techniques

6.1 Statistical measures

Mean

The expected value of a discrete random variable is a weighted aver-
age of all possible values of the random variable, where the weights
are the probabilities associated with the corresponding values.

The expected value of a discrete random variable X with prob-
ability mass function f(x) described as follows:

EX) =X, xf(x)

Similarly, the expected value of a continuous random variable
X with probability density function f(x) described as follows:

EX) =" xf(x)dx

Variance
The variance of a random variable X, with probability function
f(x), is defined as,

Where, E(X3) = X,x?f(x). if Xisa discreter,y,
= ffomxl F(x)d=. if X is a continuous r.y.

Coefficient of variation
The coefficient of variation is a percentage and calcu-
lated from the average and standard deviation as follows:

cv="Ex100,
%
Where, m:%zzf‘om?}‘
YefiX;

o Lk
N

Skewness
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Skewness is the measure of the deviation of a distribution from
symmetry and it is defined as follows:

Bi=4 |, Weers po =2 T £00-FF,
w==E; fil¥e X7

Kurtosis
Kurtosis is the measure of the flatness or peakedness of the fre-
quency distribution and it is defined as,

— M
b=

Hz
Where, iy = X fi(X-KF,

1 =‘_1:.Eif1'(xi')?)=

6.2. Test statistics
Chi square test

Ifxy. 54, . %, are n mdependent r v*s such
that x; ~ N (u;,c2), for alli=1, 2. n, then the

statistic ¥ Z is defined as,
x=EFST=3L, 27 . where z; ~ N (0, 1)
L

It is distributed as a chi-square ( 2 )} variate with

(n-1) degrees of freedom.

Normal test

A random sample X' X%...X" of size n has been drawn from a
normal population with mean p and variance ¢>The sample
mean fis distributed normally with mean and variance ¢*/n.

ie ¥~N(y, o'n) The standard normal variate corresponding to the
sample mean ¥is described as,

E-p
z==t
Tin

Then the null hypothesis H stating that the sample has been
drawn from population with mean and variance ¢*The stand-
ard normal variate Z is distributed as normal distribution with
mean 0 and variance 1when H is true. In such a situation the
standard normal statistic is called normal test statistic for test-
ing the null hypothesis. When the population variance ¢* is un-
known its estimate (s?), the sample variance may be used. Simi-
larly, the normal test statistic, for testing the equality of the
two sample means, the normal test statistic is described as
follows:

Let X, be the observed taluk rural size and X, be the expected
taluk rural size, N, be the observed no. of rural taluks and N, be
the expected no. of rural tauks from the population with means
p,and p, and variances S *and S,* respectively.

7= o

|53, 58
[Ny Nz
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Where, %, = Mean of the observed taluk size by the mathad of momens

distribution. The mezn znd variznos s

)?2 = Mean of the expected taluk size distribution.

Ex)=—"—.g<2

Find the Z table value at the desired level of significance and a2=q]
compared with the Z calculated value.

H; is acceptcdif| Z| <Zs 1:."-:};:|= _ ;|: .-:l_':S'j
2=32-3]"3-27]

Hy is rejected if‘ z | >Z.

2001 and 2011 census population data have applied to study Th= ]]F_‘l_-_‘ﬂ'.ETE‘I'i gfths .:I_J'_:q]-:ﬂ]_ﬂm.ﬂ mads] i
the nature of taluk size distribution of TAMILNADU state. Rural

population in India as well as Tamilnadu state has the growth in estimatad '|.li:|]1§ m=thod of moments 25,
nature.

The patterns of the rural taluk size distribution have been de- iﬁ= I.r- ==

scribed by the four statistical models such as exponential, g-ex- a2

ponential, truncated exponential and lognormal models. These

models were fitted the empirical rural taluk size distribution in ~_arter

2001 and 2011. T

6.3. Statistical models
Exponential model
Let X be a random variable having the p.d.f,

The corrsspondins cnmulative disritation of the g-

cxpansntial made] is,
Let X be a random variable havingthe p.d.f,

)

o - " I-t
f(x)= ) he 50, F)=FEem= 1+ "ol

0 ;otherwise Losunormal med &l

Here, 20 is the parameter of the distribution and is L=t X be 3 randem varizhle havins the

estimated by the method of moments. loznosmal g d.f

The mean and variance are obtained as, . agr— T

Bx)F —8 e X7
1 1 T IT
The paramates of the expmentiz] made] is, 0 atherwisa
Wy 15

oy

-

The randam varizhls Y=laz x is normz] rand e
varidlsharing mean u and vafancoe s sstimasd by
the methad of maments, which lagx denotes the
natngz] logzrithm of the rrz] populetion of tzlnls

The expression of the correspondins comulathe
distribution fimction is,
Fe(x)=P X=x)=1-272
The sstimats of u and 0° are:
q —Exponential model L
u=—Fh log.r,
Lzt X be 2 random varizhls havins the pdf,
e 3='-.IIE|-LI::-:-g:_F-LIuL-:-:_:'-
= | 1+ e om0 | -

Whers, W i5 the sampls size
i, atherwize
The mean and variancs of the lomnonms] modsl

Whers, 250 and q=] a2 paemeters ssfimetsd a1z obtainadas,
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The comrespondins comnlstive diswiturion of the
loznommal maods] is,
Fy (x)=P (K=x)

+ Lerf (Z=oEy
2 I = -

Whers orf demotes the error fonction assacized with
the narma] distritation

Truncated exponential model

Lzt X ez random varizhle havins the p d f
of exponsnta] modslis given by,
Bxr | de™™ xsdisd
iI; otherorisa
Ths prabability density fimoton ={x) af the
distriburion moncated 3t X=a is givenby,
fxEigte™ (xms

Hega, i is the parameter sstimated by the method
of moments

Ths Mezn of the tmncsted exponsniiz] mods]
abtzinedas

F=a+l
A

Ths paramster af the tnmcated sxponsniiz] modd i3,

=5

The exprassion of the corrsspond in s comulathve
distribution fmotion is,
FEI=PFEZx)
= ]-glir-=]

Rurzl fzlnk size diswibution has stodisd nsns
2001 znd 2011 TAMTLNATAT censns dat
Empirical setisicz] mods]s such 25 exponentinl q-
exponential, truncated exponential and lo snomsl
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models were proposed to study the nature of distribution of ru-
ral taluk size. The empirical results are summarized below:

Empirical Results and Discussion

Rural taluk population data of 2001 and 2011 census are used to
describe the rural taluk size distribution and presented in Table
no.1 and Table no.7.

Rural taluk size distribution - 2001

Table no.1

Rural Taluk Size (in’000) No. of rural taluks
0-55 7
55-110 39
110-165 64
165-220 36
220-275 21
275-330 22
330-385 7
385 4
Total 200
Exponential Model

It is fitted using data in Table-(1) as follows:

Parameter of the exponential model are obtained as,
F=17375
A=00057
fx)= J (00036)ei= e xn

The expected no. of rural taluks and the cumulative distribution
function have obtained using the probability density function
f(x) and it is presented in Table no.2 below:

Size (1000 ) |of haral talgks | 9=PO0
0-55 0.2691 54 0.2691
55-110 0.1967 39 0.4658
110-165 0.1437 29 0.6095
165-220 0.1051 21 0.7146
220-275 0.0768 16 0.7914
275-330 0.0561 11 0.8475
330-385 0.0410 8 0.8885
385 0.1115 22 1.0000

Table no.2
Total 1.0000 200

q - Exponential Model
It is fitted using data in Table no.1 as follows:
Parameters of the g-exponential model are obtained as,

¥=1751%
5*=7780 5284
&=0.0166>0
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g=14887>1

AaT7 —1) —_—
— = Q0155 " - LT
HE A

(x=0

The sxpected no. of ms=l iZlpks and the
cuimmlative distritution fanction have abtained
nsing the probability dens iy foncdon £{x) and itis

Poural Expected nao. -E-a:l"::
TaluESe= | fix] of rural =P = x]
{in"000] taluks

0-55 04125 a3 04126
55-110 | 02022 40 05148
110-165 | 0.1136 23 0.7284
165-220 | 0.0701 14 0.7985
220-275 | 0.0482 el 08447
275-330 | 0032 b 087587
330-385 | 00231 5 089398

385 | 0.1002 20 10000

przsented in Table no 3 below:
Table no.3

Totsal 1L.0000 200

Lognormal Model

It is fitted nsing datzin Tableno.1 z
fallaws:

The estimz= of the pafamstes § ongd 7°@m
the normas] distritation a1 oltained 25,

E=50321.0=05577

ased on i ands, mean and variace of e
lagnonmal distribution are abtzinad as,

E=1790383,5=118066330

0 atherwisa

The expectsd no. of roral {30yl and the
cnimn] ative disribotion fonction have obtzined

Research Paper

usingthe probabiliy density functian £x) and itis

presented in Talle nod belaw
Table mo.4
Rural Expected
Taluk, =] no. of Fadx]
Size rural =MK= x]
{0040 tahuks
0-55 00331 7 03331
55-110 | 02430 449 02761
110-165 | 02766 55 05527
165-220 | 0.138% 38 07416
220-275 | 31112 22 0Aa528
275-330 | 20827 12 043155
330-385 | 0.0352 T 08507
= 385 0.0433 1qQ 10000

Taotal 100040 200
Truncated Exponential Model

Rural tajuk size distribution -2001

Table mo.&

Rural Taluk, Size Mg.of rural
{in"00d] taluks
55-110 35
110-165 54
165-220 36
220-275 21
275-330 22

330-385 7
= 385 4
Total 193

Itis fitted usinz daz in Table no & =
follaws:

Paramster of the troncated exponsntial
madel are abtzined as,

£=1311010
A=0.0079

f:::‘::'= {.:|.:|.:|-..,_:|:Ig;:3-::;;:.5;-:3-:.';;_- g
{; atherwiss
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The expected no. of mzl @lpks and the
cumulative disritution fonction have obizinsd
usingths probabdiy densiy functon %) and itis
prasanted in Table no.6 below:

Table no 6
Rowral =] Expected no. Edx]
Teluk Size ofrursl | =P[NZ x]
[in" 000 taluks
55-110 | 03524 &4 03524
110-165 | 02232 24 05808
165-220 | 0.1473 29 07284
220-275 | 0.0857 13 08241
275-330 | 0.8020 12 Q83461
330-385 | 010401 i 032462
> 385 00738 14 1.0000
Total 10004 193

Rural taluk size distribution -2011

Tahble no.7

Rursl Talyk Size M, f rural

{in 0040 bk
0-55 12
55-110 42
110-165 53
165-220 41
220-275 20
275-330 15
330-385 G
= 385 4
Taotal 204
Exponential Model

It is fitted wsing datz in Table no.7 zs
follows:

Parameter of the sxponsntizl mads]l as
abtzined as,

X¥=1748784

Volume : 4 | Issue : 4 | April 2015 « ISSN No 2277 - 8179

fx) = (0005T)g2m=i= - x=0
0 otherwrise
Usingzthe probahil ity density fonctiom £x7,
the expected mo. of mzl @Zlpks and the

onimulative distribotion function has obtzined and
is presented in Table no 8 below:

Table no.8

Roural fix Expected Elx]

Taluk na. of =P[X= x]

Sizm rursl
[in"\0040] taluks

0-55 02691 55 02691
55-110 | 01967 40 044658
110-165 | 0.14357 30 0.6095
165-220 | 0.1051 22 07144
220-275 | 00788 16 07914
275-330 | 0.0581 12 08475
330-385 | 0.041 | 08885

= 385 01115 23 10000

Total 10000 204
g — Exponential Model

It iz fitted nwsinz datz in Table no.7a:
follaws:

Parameters of the g-=xponsntizl mads] 2=
abtzined 23,

¥=1748784
5*=9113323
a=00167 3 )
g=14302>1
e e 315731}:;:—:,.::? :
L4302 g
x>0

0 ofha e

Using the probahdity density fonction x),
the expected mo. of mgzl fZlpks and the
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cumulative distribution function has obtained and is presented
in Table no.9 below:

Table no. %
moowl Tk | H) foacted | Rzl x)
S . o ol
0] s
(P L] oLoeas 12 p.oeas
LE BRI bLzed 3 L3373
1HG-RES 0L2%1% 52 L lL L
LA ol ]k 2 o772
il R e L oUADIE 21 0339
27330 OLoeas 13 DLS00S
330-34n DLOBET 7 [l Li )
= 48e DLOe3m 13 10000
Total L0000 206
Lognormal Model

It is fitted nsing datz in Table no.7 23
follaws:

The astimates of the parametes u ond
&7 in the normal distritotion are obtainad as,

i =4 99675 =0 6252

Based @ i ands, mean any vafiane of
the lognormal distribution are abtzined as,

A=1798438

F=15467 4963

Mapz-4EET T
e :

fx) = :

TlEBEE T

=0

i otherwiza

TUsingthe probabkility density fmabion £x), the
expected no. of mfal {zlpks and tie cemolatve
distribution fimction hes obemed and is presenied
in table mo 10 belaw:

Research Paper

Table mo. 10
Rural | f[x] | Expect=d | Fx)
m na. of =F'm'l_:.' I}
Size rural
{in"000) taly s
0-55 04167 A4 04167
55-110 | 02323 42 d.519
110-165 | 01131 23 0.7321
155-220 | 0.06495 14 08016
220-275 | 00457 k) 08473
275-330 | 00318 7 JAa785
330-385 00227 5 09018
=385 |0uI984 20 100040
Total 10009 204
Truncated Exponential Model

Rural falyk size distribution -2011

Table mo.11
Rural Taluk Siz= No. of rural
{in"000} talukes:

55-110 42

110-165 58
165-220 40
220-275 20
275-330 19
330-385 G

> 385 k)
Total 104

It is fitved usingdats in Table no.11 as
follows:

Parameter of the truncaied sxponsmtizl

made] are obtzined 25,
£=1830048, A=00077
= | (0007 Thgll e Tie gi-0almTix -y g

i; atherwriss

Usingz the prabahility dens ity fonction £,
the expected mo. of mgzl Zlpks and the
onimmlative disirioton foncrion has obizined and
iz presented in Table no 12 balow:
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Tableno.l2
Rowral =] Expected | Ffx]=
Taluk naf P[X= x]
Size rusral
[in"0a0:)} ks
55-110 | 03452 &7 3452
110-165 | 02260 44 05712
165-220 | 0.1480 29 0.7192
220-275 | 20983 i3 08161
275-330 | 0,063 12 0 A795
330-385 | 00415 a8 08210
= 385 03730 15 10000

Total 100040 1aq

Model wise estimates of the parameters
are presented in Table nol5 for the Y esr 201
and 2011

Table no.13

[Fural aluk population]

It is fitted usinzdatz in Tablemo 11 23
fallaws:

Parameter of the tromcated sxponsential
madel zre obtzinsd a3,

F=1830048, A=00077
fix)= |(0.0077)ei20077la gi-0007 7z -y g

0; otherorise

Using the prababiity density fonction fx),
the expected no. of mrzl fzlpks and the
owmulative distribotim function has obtained and
iz presented in Table no 12 below:

Tableno 12
Roural Filx] Ewpected | Eju]=
Taruk, .t PX= x]
Sizm rural
[in 09040 ] ks
55-110 | 03452 a7 03452
110-165 | 02260 44 05712
165-220 | 0.14580 29 07192
220-275 | 003983 i3 oAa161
275-330 | 00634 12 0. a795
330-385 | 00415 a 04210
= 385 03730 i5 1 3000

Total 1.0004 134

Volume : 4 | Issue : 4 | April 2015 « ISSN No 2277 - 8179

r | Expan qHExpanential Lognarm:al Too-crias
- -
amim
i # ] I # i

L | QUDOST | Q0155 | 142857 | 30321 | Q3577 | Q00Ts
L | QD057 | Q0157 | 14207 | 459557 | QEZNZ | QOOTT

Inference based on statstical tests

1. Normal test
Table no.14
Stpimncal £ Inferemoe ot Z8u
Alzde] valos level of
srmficance
VYear Year | Vear Year

Dl | M1l | el il

Expemennal 1% | 132782 | Acompbed | Acompted
mr 2 =t 2%

{1 = 1
T i o] 4415 He_p:ted He_p:ted
sxpomential at % at 5%
b=l bl

Lesnermal | 04290 | 02778 | Aoo=pted | Acospted
T =t 2

s =il
Truncated | osu07 | 0502 | Accepted | Accepted
sxpomential at % at 5%
i e

=22 .N@.1)

2=
Ny Nr

H;p,=p,=0.ie., the samples come from the same population.
The results show that the lognormal model is preferred to rep-
resent the rural taluk size distribution than the other models in
the year 2001 and 2011 because the normal test values are less
than the expected value at 5% level of significance.

2. Chi-square test of goodness of fit
Table no.15

. Inference at certain level
Chi-square value -
of significance
Model

Year 2001 |Year 2011 |Year 2001 Year 2011
Exponential [121.2778 (886838 [Rejected atiRejected at
g-exponential [249.5404 |205.4868 g%?g}i‘li at ?%?giif at
Lognormal (155972 |s.60s2  |Seepted atiAccepted at
Tt avn oo |lpted et

7= D[ (O-E) EL Wha P Oi=InLHE
HO: The fit of the exponential, g-exponential, lognormal & trun-
cated exponential models are good fit to the rural taluk size dis-

tribution.

The results show that the lognormal model is preferred to rep-
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resent the rural taluk size distribution than the other models in
the year 2001 and 2011 because the test values are less than the
expected value at 0. 5% level of significance in 2001 and 5% level
of significance in 2011.

The information given in Table no. 1 to Table no.6 is used to
draw the following Fig.1.

00 Rural taluk population-2001

o
=
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No.of rural taluk
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|
/
/;
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[

Taluk rural size

Fig.1

It indicates that the expected curve of lognormal model is very
closed to the observed curve but the expected curve of trun-
cated exponential, exponential and g-exponential model are
deviated from the observed curve. Thus, lognormal model is
more suitable than the other models and also it is the best de-
scription of the growth nature of the rural taluk population in
the year 2001.

The information given in Table no. 8 to Table no. 13 are used to
draw the following Fig.2.
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It indicates that the expected curve of lognormal model is
very closed to the observed curve but the expected curve of
truncated exponential, exponential and g-exponential model
are deviated from the observed curve. Thus, lognormal model
is more suitable than the other models and also it is the best
description of the growth nature of the rural taluk population
in the year 2011.
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Summary and conclusion

Summary

Background papers deals with the city size distribution. To study
the nature of rural taluk size distribution empirically, 2001 and
2011 Tamilnadu census taluk size population data have been
used. Rural taluk size distributions are all skew in nature. Hence
skew models such as exponential, gq-exponential, truncated ex-
ponential and lognormal models were proposed to carry out the
empirical study. The empirical results based on these four mod-
els have been presented as follows:

The average rural taluk size were obtained and presented as
follows:

Average rural |Empirical and fitted models

Models taluk size Difference

2001 2011 2001 2011
Empirical model|175.725 174.8786 - -
Exponential 159.775 160.7281 15950 (14.150
g-exponential  [127.600 126.5534  |48.125 [48.325
lognormal 174.075 172.2087 1.650 2.670
Truncated 1759715 178.0412  |-0.2465 |-3.1626
exponential

The average lognormal taluk size distribution and truncated ex-
ponential taluk size distribution are deviated in least from the
average taluk size of empirical distribution in both the years.
Other models having larger deviations in both the years. It indi-
cate that lognormal and truncated exponential models may be
preferred than the other models.

The variability of taluk size distribution fitted statistical models
such as exponential, g-exponential, truncated exponential and
lognormal models are measured in terms of coefficient of vari-
ation.

Coefficient of variation
Models 2001 2011
Exponential 80% 80%
q-exponential 80% 99%
lognormal 54% 58%
Truncated exponential 58% 58%

The coefficient of variation in both the years due to lognormal
and truncated exponential model are minimum than the expo-
nential and g-exponential models. It shows that the lognormal
and truncated exponential model may be preferred than the oth-
er models because less amount of variation in lognormal taluk
size distribution and truncated exponential taluk size distribu-
tion have been observed.

The skew nature of the models may be studied in terms of meas-
ures of skewness. 3, It is obtained and presented as follows.

Skewness measure(f)
Models 2001 2011
Exponential 0.5703 0.5549
q-exponential 5.3046 1.5159
lognormal 0.8219 1.4452
Truncated exponential [1.0275 0.9727

B, Values are greater than zero in all the models. Hence all the
models are referred as a skew model. Hence these models may
be used to describe the taluk size distribution.

The kurtosis of the four models are obtained and presented as
follows:
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Kurtosis measure(f,)
Models 2001 2011
Exponential 2.3324 2.3144
g-exponential 7.5021 3.2446
lognormal 3.2571 3.0492
Truncated exponential |2.965 2.8928

Lognormal and truncated exponential model having values very
closed to three than the other models in both the years 2001 and
2011.It indicate that these two models are moving towards the
symmetric nature in the long run.

The inference based on the normal test statistic indicated that
lognormal and truncated exponential rural taluk size distribu-
tion may be preferred to describe the rural taluk size distribu-
tion in both the years because the null hypothesis in the normal
test have been accepted at 5% level of significance. The accept-
ance of null hypothesis indicates that the differences between
the average taluk sizes in the two models are nil.

The test for goodness of fit of the models exponential, q-expo-
nential, truncated exponential and lognormal models have been
tested using statistic and inferred that the fitness of lognormal
model is inferred as a good fit for the rural taluk size distribu-
tion in both the years than the other models.
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Fig.l and Fig.2 indicate that the taluk size distribution repre-
sents the lognormal model have been observed as very closed to
the empirical taluk size distribution than the other models.

Conclusion
In the nutshell lognormal model has been identified as a best
model for representing the rural taluk size distribution because

having average taluk size very closed to the empirical aver-
age taluk size.

having least amount of variation in taluk size than the
other models.

having the skew characteristics such as 3, values greater
than zero.

moving towards symmetric nature in the long run because
B, values are very closed to three.

Goodness of fit is good at 5% level of significance.
Graphically its curve having very closed to the curve of the
empirical taluk size distribution.

Thus, the lognormal model may be used to describe the nature
of the rural taluk size distribution. The rural taluk size popula-
tion may be analyzed using multivariate models for further
study.
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