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Abstract

This paper is on the deductive way of estimating the population percentage of
different groups Exiting in the population. This was developed and presented
as it will be easy and give more relevant estimation and need ofs the
government of Andhra Pradesh, India for ready reference. It is based on
census reports and earlier reports ol different commissions appointed by the
State und Central Governments. In this paper estimating percentage of one
partict:lur important population group in Andhra Pradesh was estimated by the
deductive approach mentioned. '

Keywurds: Population percentage, Census, SC, ST, BC and OC population,
Characteristics of Backwardness.

1. INTRODUCTION:

Governmunt of Andhra Pradesh want to know whether a particular group/caste exiting
in the ncwly formed state of Andhra Pradesh is possessing backward class
characteristics or not. This information will help the administration to recommend that
caste to be included in the list of Backward Classes or.not. Since majority of these
characteristics are directly or indirectly dependent on the percentage of population
exiting in the State of Andhra Pradesh, this method was suggested as there is an
urgent nced of knowing the percentage of different population groups become
necessary. which was not available carlier. Hence this paper was developed for
finding the ostimated population Percentages of the group/caste that was in need.
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After bifurcation of the combined Andhra Pradesh, newly formed Andhra Pradesh
was formed in 2014 consists of 13 districts namely Srikakulam, Vizianagaram,
Visakhapainam, East Godavari, West Godavari, Krishna, Guntur, Prakasam, Nellore,
Chittoor, Kadapa, Kumnool and Anantapur. As per the 2011 census total population
was identificd as 49386799 out of which 8445398 were SCs and 2631145 were STs.
That is 17.10 percent of the total population is SCs and 5.33 percent of the total
population is STs. But for different rcasons Government needs to know further
classification of population based on caste and social status. But due to unknown
reasons that information was not available even to the government agencies as well as
common public.

But in recent past Andhra Pradesh Government has appointed one Commission
namely Manjunath Commission for the purpose of identifying some caste to be
included in the list of Backward Classes especially one particular Caste namely Kapu
(Kapu, Telaga, Balija and Ontari in Andhra Pradesh), who are presently not in the
listed Backward Classes. Here the actual problem is that how to establish backward
ness of a community.

2, CHARACTERISTICS IDENTIFIED FOR BACKYARD CLASSES:

The Mandal Commission (1980-1990) adopted various methods and techniques to
collect the necessary data and evidence. To identify who qualified as an "other
backward class (OBC)," the commission identified different criteria which could be
grouped under three major headings namely social, educational and economic.

2.1 Social: Castes/classes considered as socially backward by others if they possess
the following characteristics.

1) Castes/classes which mainly depend on manual labor for their livelihood,

2) Casles/classes where at least 25 per cent females and 10 per cent males above
the state average get married at an age below 17 years in rural areas and at
least 10 per cent females and 5 per cent males do so in urban areas.

3) - Castes/classes where participation of females in work is at least 2 per cent and
above the state average.

2.2 Educational: Castes/classes considcred as Educationally backward by others if
they possess the following characteristics.

1) Casics/classes where the number of children in the age group of 5-15 years
who never attended school is at lcast 25 per cent above the state average.

2) Castes/classes when the rate of student drop-out in the age group of 5-15
yeuss is at least 25 per cent above the state average,

3) Castes/classes amongst whom the proportion of matriculates is at least 25 per
cent below the state average,

e YR OO EYYY
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2.3 Econaunic: Castes/classes where the average value of family assets is at least 25
per cent below the state average,

1) Castes/classes where the number of families living in kuccha houses is at least
25 per cent above the state average, .

2) Caswes/classes where the source of drinking water is beyond half a kilometer
for more than 50 per cent of the households,

3) Caswes/classes where the number of households having taken consumption
loans is at least 25 per cent above the state average.

2.4 Welghiing indicators: As the abovc three groups are not of equal importance for
the purpes.. separate weightage was given to indicators in each group. All the Social
indicators :ere given a weightage of 3 points each, educational indicators were given
a weightaze of 2 points each and economic indicators were given a weightage of 1
point each. Economic, in addition to Social and Educational Indicators, were
considered important as they directly flowed from social and educational
backwardncss. This also helped to highlight the fact that socially and educationally
backward .lasses are economically backward also.

2.5 Other Commissions reports: In addition to the above other sociologists and
other Backward Class Commissions appointed by the Government from time to time
like K N Anantharaman Commission, Muralidhar Rao Commission. Puttuswamy
commission, National BC Commission identified some more criteria for inclusion in
the Backwurd Classes list. Following are some of the important criteria that
communitics should possess for getting the Backwardness status.

1)  Communities are not allowed to enter into the houses of the affluent people.
That is one-way untouchables and nomadic, seminomadic and vimukthijatis.

2) Communities moving from one place to another place for the sake of earning
foud

3) Ce:umunities depending on profcssion like weaving, goldsmith, today tapping
etc .

4) SC- converted to Christianity
5)  Sovial customs of divorce and remarriage among their women.

6) Waomen in their community should go to agricultural and other labor works
and helping the family in their agricultural works.

7) The less education levels among them.

8) Le-ws representation of their community in positions like people’s
representatives (MLAs, MPs, ZP Chairmen, Municipal chairmen, Councilors,
ZP 'C members etc.,), IAS, IPS, Group I, II officers, Vice Chancellors,
Exccutive members of the universities, Professors, Associate Professors,
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Assistant Professors in the Universities (both private and government),
Scicntists. Less in the sense that less than their population share in the total

population etc.
9) Casies which are Culturally backward.
10) Communities in which Child labor exists.

For testing whether the characteristics (hat are mentioned above, in majority of the
cases proportional to population of different compositions of the population
(Groups/C'ustes) is required, which are not generally available.

This papgr is to concentrate on estimation of percent population belongs to different
groups bascd on different casts and social status.

3. ESTINATE OF POPULATION PERCENTAGE OF DIFFERENT
COMPONENTS OF POPULATION IN AP:

After bifurcation of the States the newly formed residual Andhra Pradesh remains
with only 13 districts. The population figure as per Census 2011 are presented in
table 1.

Table 1. Distribution of District Population of AP and SC and ST population
according to 2011 census

District Population 2011 | Population 2011  [Percentage of population to

census census Total

s¢ | ST SC ST

Srikakulan: 2703114 | 255664 | 166118 9.4581 6.1454
Vizagapatiin 2344474 247728 | 235556 10.5664 10.0472
Visakhapatnam 4290589 329486 | 618500 7.6792 14,4152
East Godavari 5154296 | 945269 | 213195 18.3394 4.1362
West Godavari 3936966 811698 | 109072 20.6173 27704
Krishna 4517398 871063 | 132464 19.2824 29323
Guntur 4887813 957407 | 247089 19.5876 5.0552
Prakasam 3397448 787861 | 151145 23.1897 4.4487
Nellore 2963557 666588 | 285997 22,4928 0.6504
Chittur 4174064 785760 | 159165 18.8248 3.8131
Kadapa 2882469 465794 | 75886 16.1595 2.6326 ,
Karnool 4053463 737945 | 82831 18.2052 2.0434
Ananthapur 4081148 583135 | 154127 14.2885 3.7765
Total AP 49386799 8445398 | 2631145 | 17.1005 5.3276
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As per Census 2011, Hindus consisting of 88.5%, Muslims 9.6% and others 1.9%.
Out of 88.5% Hindus SC Population of Andhra Pradesh is 17.1% and ST population

of Andhra PPradesh is 5.3%. (From Tablc 1)

Therefore. AP Hindu Population percentage in total population other than SC and ST
are 88.5-17 1-5.3=66.1%

Jf\ small overlapping between Muslims and Muslims in BCs, but can be ignored as it
is very small. An SC candidate whose religion was changed to Christian Religion will
come under B.C- ‘C’. Religious converts from other castes in Hindus is also very

negligible and they will be treated under the changed religion only.

In tl_le abscence of a credible survey on Back ward classes, Andhra Pradesh has been
relying on data called from four sources namely (a) the caste-wise census of 1931; (b)
the Mandal Commission report (c) the Socio-Educational Economic Survey of Castes

& Communities of Andhra Pradesh (SEESCCAP); and (d) a multi-purpose household

survey to cnumerate persons eligible for ration cards. The SEESCCAP, though

inconclusiy < in the end, was commissioned in 1994 to survey the entire population
and compare the relative progress of various communities and determine the actual
percentage of the BC population in Andhra Pradesh, assumed to be 52 per cent. Some
organization claim that it is more that and some claim that it is only 48%. On the

average, il i3 estimated that BC population is 50%.
The Total population other than SC, ST and BC= 66.1-50=16.1%

That is 16.1 % are castes consists of Kupus, Kshatriyas, Brahmins, Vysyas, Reddys,
Kammas. \'clamas, etc. This clearly show that the Kapus (including Kapus, Balijas,
Ontari, Telaga in OC category) who are aspiring for social backwardness cannot
exceed 8% (Fifty percent of the population other than SC, ST and BCs of the AP)as it
covers in ull most all districts and some district like east and west Godavari and
Krishna districts were dominated by Kapus. May be in some districts they are
represented in good number, but state as whole cannot be more than 8%. (Excluding
toorpu Kapus and Gajula Kapus who are already included in the list of BCs).
Similarly. vne can get a rough estimate, which is sufficient for administrative purpose
for all the 1cnaming castes and total of all of them cannot be more than 8 percent.

4. UTILI1 Y OF PERCENTAGE OF POPULATION:
The type ! estimation given in section 3, will help in getting an approximate
ased on castes in Andhra Pradesh and in many

percentage of different groups b :
situations this rough estimation will suffice to serve the purpose. In this contest, once

the percentiuge of population was estimated it'is obvious to see whether a particv.::lar
group / caste is socially, politically and L{ducatxonally. backward or not, by comparing
this percent with other percentages of representz_ltxpn o_f that .g.roup/caste (eas_fly
available) in education, occupation of different administrative position and possessing
honors like 1AS, IPS etc., representation in people’s repr;sentanves like MPs, ML,_As,
MLCs etc Percentage of representation in the services like I1AS, IPS officers, High
Court Jud.cs and other judiciary officers, Central Service Officers, Professors and
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als in the universities, colleges and other
research institutes, Group 1, Group IT and Group I officers in the goyen'lment, both
Central an State Government contractors, Owners of Bducatlon.a! msntu.tes, Real
estate busincssmen, Executive Council members to varjous Universities nominated by

the Government of Andhra Pradesh arc also to be compared with the popuilation
percentage of that group/ caste in deciding the backward class nature of that group/

caste.

other Teaching and Research person

CONCLUSION:

Hence the above deductive method was sugg ‘
example [ur estimating their percentage in total population. This was presented with a
special relcrence to the present-day problem facing by the Government/ related
organizations. The estimated proportion will suffice the need of the administrator.

ested by taking one community as
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Acceptance Sampling Plans Based on Truncated

Life Tests

S. Bhanu Prakash, Sd. Jilani, D. Madhu Latha, D. Naga Purnima, V. Lakshmi Sailaja

Abstract— This paper proposes an innovative aceeptance
sampling plan under a truncated life test framework, assuming
that the lifetime of a product follows n Half Logistic-=Pareto
Distribution (HLPD). For different acceptance numbers,
confidence levels, and ratios of test duration to the true mean
lifetime, the minimum required sample sizes are determined to
validate the specified mean life. The corresponding operating
characteristic (OC) values and producer’s risk associated with
the proposed plan are also evaluated. Comprehensive tables

are provided, and the plan’s performance is illustrated and
interpreted through detailed numerical examples.

Inde.\i Terms—Acceptance sampling, Operating characteristic
function, Half Logistic - Parcto distribution, Producer's risk,
Consumer's risk, truncated life test

L. INTRODUCTION

T he acceptance sampling plans are employed to
nine the acceptability of a product lot, allowing the
consumer to decide whether to accept or reject it based on a
randomly selected sample. The proccdurc begins with
identifying the minimum sample size required to ensure a
specified average life when the life test concludes at a
predetermined time. These types of tests are known as
truncated life tests. In modem quality control, acceptance
sampling plans play a vital rolc, as they assist manufacturers
in reducing variability and enhancing the overall quality of
their products.

Several rescarchers have cxplored acceptance sampling
plans based on truncated life tests for different lifctime
distributions. For instancc, studies such as [9] and [23]
examined the generalized exponential distribution, while
[25] investigated the Rayleigh distribution. A three-
parameter kappa distribution was analyzed in [6], and [5]
developed a sampling plan for the cxponcntiated Fréchet
distribution under truncated lifc tests. Additionally, [14]
focused on the log-logistic distribution, Sriramachandran
and Palanivel explored the exponentiated inverse Rayleigh
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distribution, and [7] proposed time-truncated acceptance
sampling plans using the generalized inverted exponential
distribution.

Traditional lifetime distributions such as the Weibull,
Logistic, and Lomax models exhibit limited flexibility in
representing  diverse  rcal-world  phenomena.  These
distributions often fail to provide an adcquatc fit across
various practical scenarios. To overcome such limitations,
numerous rescarchers have recently proposed new familics
of statistical models using innovative approaches. Scveral
techniques for developing flexible lifetime models have
been discussed in the literawure [15]. For instance, (2]
introduced the Exponcntiated Lomax distribution, while [4]
developed the Discrete Poisson—-Lomax  distribution by
employing the Lomax model as a mixing distribution for the
Poisson parameter. The Beta—Pareto model was proposed by
[3], and [1] presented both the Uniform Exponential
Distribution (UED) and thc Half Logistic—Parcto
Distribution (HLPD). The term  Generalized Parcto
Distribution (GPD) was first uscd by Sharma ct al. [20] in
the context of statistical inference for the upper tail of a
distribution. Further, several compound lifetime models
have been proposcd—such as the Half Logistic Generalized
Weibull Distribution by [8] and the Half Logistic Lomax
Distribution for lifetime modeling by [16]. The Poisson—
Lomax model was formulated by [11] through compounding
Poisson and Lomax distributions. A two-parameter Lindley
distribution was proposcd by [22] using a mixturc of
cxponential (¢) and gamma (2, g) componcnts. Morcover,
[18] developed acceptance sampling plans bascd on the
Topp-Leone Gompertz distribution, whereas [19] designed
plans for the three-parameter inverted Topp-Leone model.
[10] introduced the Zeghdoudi distribution for acceptance
sampling under truncated life tests using real data
applications. Recent works include research on the
mechanism of technological innovation investment and
performance  [26], the T-distribution random ncarcst
neighbor cmbedding combined with entropy weight [27],
and an optimization model for trail billet cutting under dual
subjcctive—aobjcctive constraints [28].

II. THE PROBABILITY DENSITY AND
DISTRIBUTION FUNCTIONS OF THE HLPD

In this section, a new two-parameter distribution named
the Half Logistic Pareto Distribution (HLPD) is introduced,
characterized by the new Scale (f) and Shape (&)
parameters. The corresponding probability density function

(pdD), cumulative distribution function (cdD), and survival
function of the proposed HLPD arc defined as follows.

Volume 56, Issue 3, March 2026, Pages 1051-1057
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A random variable X~HLPD(/,d) has

probability density function is in the form
264°x°

f(x:p,8)= —ET;
[x" + ]

variable

x>0, (3,5) >0

(N
X~HLPD (3, 9) correspond
Cumulative density function is in the form

) )
x pa—
F(x:p ’5) = ﬁ&
xX°+f @
A random variable X~HLPD(f3,5)then Survival
function is given by
2 )
S(x:8,6)= - b =
X+ ,8 3)

A random variable X~HLPD(f,5) then Hazard
function is given by

H(x:B,6)=

A random

6x5—1
x° + f°

@
Here (f3,6) are Scale and shape parameters.

III. ACCEPTANCE SAMPLING PLAN

This section presents the development of acceptance
sampling plans based on the Half Logistic—Pareto
Distribution (HLPD). To date, no prior research has

focused on constructing acceptance sampling plans using
this distribution.

A truncated life test-based acceptance sampling plan is
characterized by the following components:
(1) Sample size(sr):The number of units placed on test.

(2) Acceptance number (c): the lot is accepted if ¢ or fewer
failures occurred within the test duration .

(3) Maximum test duration (¢): the predetermined time at
which the test concludes.

(4) Ratio (t/ o, ): the proportion between the test time and

the specified average life o, .

A.  Minimum Sample Size

Assuming thz lot size is sufficiently large to be treated as
infinite, he probability of lot acceptance is derived using the
binomial distribution. Here, the problem is to determine the
minimum sample size » essential to satisfy the inequality

i(:)pi (1-p)" <1-a'

i=0

)

up to an acceptance number ¢ for given values of @ & (0,1)
where p = F(t;0,) is the probability of a failure observed

within the time 7 which depends only on the ratio ¢ / o, .

If the number of observed failures within the time tis at
most ¢, then from Inequality (5) we can confirm with

probability Pthat F'(t;0) < F(t;0,), which implies

O‘SO‘U.

The smallest sample sizes satisfying the Inequality (5) for
t/O'U = 0.628, 0.942, 1.257, 1.571, 2.356, 3.141, 3.927,

4712, @ =0.75, 0.9, 0.95, 0.99 and ¢ = 0, 1, 2,..., 10 are
presented in TABLE [ and TABLE II. The values of

t/O'O and & considered in this study are the same values
which are considered in [13], [12], [14], [5] and [21].

When the value of p = F(t;0,)is small and the sample

size n is large, the binomial distribution can be
approximated by Poisson distribution with parameter v =
np. Accordingly, the left side of (5) can be

C o=V,

yYE&rl<l-a (©)
=0 i!

Where v=nF(t;0,). The minimum values of n

obtained for the same

satisfying equation (6) are
combination of f3,8,a’, /o, and c values as those used

for equation (5). The results are given in TABLE III and
TABLE IV.

B. Operating characteristic of the sampling plan
The operating characteristic (OC) function of the

sampling plan (n,c, t/O’O) is the probability of accepting a

lot. It is given as

L(p) =ZOZ(:IJ p(1-p)” )

where p = F(t;0,). It can be seen that operating

characteristic is an increasing function of o,. For a given

a',t/ g, , the selection of ¢ and » is determined by the

operating characteristics. TABLE V provides values of the
operating characteristics as a function of o/ce for selected
sampling plans based on binomial probabilities, specified
for f=1.5 and & =2.0. Mzanwhile, TABLE III offers
similar values based on Poisson probabilities. However,
since these values do not differ significantly from those in
TABLE I, the operating characteristic values for Poisson-
based plans are not presented separately.

C. Producer'’s risk

In life testing data used for quality control sampling
plans, lots with an average life exceeding the specified

threshold o >0, are considered good lots. Here, the

quality parameter is the population average life of the
product—an example of a “larger-the-better” quality
characteristic. That is, any lot whose product average life
surpasses the specified value is treated as acceptable.
However, applying a sampling plan can sometimes lead to
incorrect decisions, similar to errors encountered in classical
hypothesis testing, The probability of mistakenly rejecting a
good lot is known as the producer’s risk. For example, if the
producer’s risk is set at 0.05, we aim to identify the range of

values O’/ o, (based on the ratio of the specified average

Volume 56, Issue 3, March 2026, Pages 1051-1057
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life to the unknown true average life) that will ensure the
risk of rejecting a good lot does not exceed 5%, assuming a
particular sampling plan is used. We know that the
distribution function of the population distribution can be

written as a function of O'/ g,-

z(ﬂ p'(1-p)™ 2095

= (8)

For a given sampling plan (n,c,l/ao)on the basis of
binomial probabilitics and specificd confidence level a’,

the minimum values of 0'/ o, satisfying the inequality

cquation (8) are given in TABLE VI. Poisson probabilitics

are not much different from binomial probabilitics and
hence, those are not presented.

IV. ILLUSTRATION OF THE TABLES AND
EXAMPLE FOR SAMPLING PLAN

Suppose the lifetime of a product follows a Half Logistic
- Pareto distribution and the goal is to demonstrate that the
truec mean life is at least 1000 hours. Setting the consumer’s

confidence level at 1—a’ =0.95, the test is designed to end
at =1000 hours. For an acceptance number c=2, the
required sample size n can be obtained from TABLE II,

corresponding to the values of 1-a =0.95, t/tJ'u = 1.257

and ¢=2, which gives n=26. Therefore, 26 units must be
tested. If within 1000 hours, no more than two failures occur
among the tested units, the experimenter can conclude with
95% confidence that the mean life is at least 1000 hours.
Using the Poisson approximation to the binomial
distribution under the same conditions, TABLE 1V yields a
sample size of n=29.

For the sampling plan (n=12, ¢=2, t/a’o =1.257) under Half

Logistic - Pareto distribution, the operating characteristic
values from TABLE V. :

LW S EET I T A [ [
L(p)| 0.414 | 0811 | 0922 | 0.961 | 0.978 | 0.986
4 7 3 3 0 4

This shows that, if the true mean life is twice the specified
mean life (0'/ 0,=2) the producer’s risk is approximatcly
0.228.

From TABLE VI, we can get the value of O’/O’u for

various choices of c, I/ o, in order that the producer’s risk
may not exceed 0.05. Thus, in the above example we obtain
the values of o/, = 7.22. That is, the product should have

an average life of 7.22 times the specificd average life 1000
hours in order that under the above acceptance sampling
plan (n=26, ¢=2, 1/0'0 =].257), the product be accepted
with probability of at least 0.95.

A. Real Data Example

In this section, we present the analysis of real data,
partially considered in [17] for illustrative purposes. The
data represent the Glass Fiber Strength data: 1.29, 1.31,
1.32, 1.33, 1.34, 1.36, 1.37, 1.39, 1.40, 1.41,1.42, 1.43, 1.44,
1.46, 1.47, 1.48, 1.50, 1.52, 1.53, 1.54,1.55, 1.56, 1.58, 1.59,
1.60, 1.62, 1.63, 1.64, 1.65, 1.67,
1.68, 1,70, 1.72, 1.73, 1.74, 176, 1.78, 1.80, 1.82, 1.85,1.87,
1.90, 1.93, 1.95, 1.98, 2.00, 2.05, 2.10, 2.15, 2.20,2.25, 2.30,
2.35, 2.40, 2.45, 2.50, 2.55, 2.60, 2.70, 2.80, 2.90.
The MLEs of the parameters of Type Il GHLD based on the

waiting times data are obtained as [3 =1.3 andd =5.0. To

test the goodness of fit we apply the Kolmogorov-Smimov
test, we found that the maximum distance between the
observed and filted Glass Fiber Strength is 0.0934 with p-
value 0.6276. Thus HLPD provides a reasonable fit for the
Glass Fiber Strength. To emphasize the goodness of fit we
also plot histogram and superimposed empirical density and
theoretical density. Further, goodness of fit is Glass Fiber

Strength with Q-Q plot, both plots are displayed in the
Figure 1.

Q-Q Plot for Glass Fiber Strength Data Vs HLPD

(=1

25

_/jmﬁa

T I 1 1

10 15 20 25 30

10

Theorilical Quantiles
L

Sample Quanules (Glass Fiber Strength Data)

Empirical and Theoritical CDFs of HLPD
based on Glass Fiber Strength data

e —
,_r_:-_'h'__v‘c“‘ o
i

- P
=

CDF

3

00 06
%

s
1 1 1 T

10 15 20 25 30

Glass Fiber Strength

Fig. 1. Histogram with supcrimposed theoretical density
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V. CONCLUSIONS

In this study, acceptance sampling plans are developed
for the Half Logistic—Pareto distribution, focusing on the
mcan lifc when the test is terminated at a predetermined
time. A systematic procedure is outlined for constructing the
proposed sampling plans based on the mean of the Half
Logistic-Pareto distribution. These plans can be effectively
applicd to verify whether the product’s average life exceeds
a specified standard. Additionally, several tables are
presented to assist practitioners in implementing and
illustrating the construction of such acceptance sampling
plans using real data.
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TIHE ACCEPTABILITY OF A LOT WITI PRODUCER'S RISK OF 0.05
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Abstract
This paper is on the mixtures ol Laplace and Laplace type bimodal distribution with the probability p and

1-p respectively. In addition to {he distribution properties and inferential aspegts §ludied the same
distribution was applied to the real-life data on the manpower planning of an organization under the two
different promotional policics namely promotion by seniority and promotion by random.

Keywords: Laplace, two parimeter Lupluce, bimodal, mixtures, man power planning models, promotiort
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1. Introduction
In two parameters Laplace Lype distributions and three parameter Laplace type distributions.

Distributions it was observed that the point at X = pis zero, which is seemingly not useful in
some practical situations. S0 to lift the drift at the mean point y.one way of consideration is
assuming that the random variable follows Laplace distribution with probability p and two
parameter Laplace type distribution with probabilityl —p(0 <p < 1). This idea is imbedded
in generating the mixture distributions. Hence in this paper it was developed the probability
density function of two component mixture of Laplace and Laplace type distributions. The
distributional properties o this distribution are also studied. This was applied to a practical
manpower situation.

2. Mixtures of Laplace and Laplace Type Distributions

Let us consider a random variableX, which is such that, with probabilityp, it comes from

Laplace distribution with probability density function

_I"_"!i
B

f(x'#rﬁ):'z'%e ln_w<x<°°:_°°<[1<m,ﬁ >0

And with probability 1= p comes from a two parameter Laplace type distribution with
probability density function

e -
f(x,/l,ﬁ)=4—‘ﬂ-(’—[fﬁ) e ' ¥ ‘,—co<x<oo,-oo<,u<oo,,8 >0

The probability density fuiction of X is
) A = 1 —prx— u\? -
(e, Bp)=sze P11 ——-——(———~) e | B

MR = TN

-|X=H
v ell‘ —w<x <o~ pu<o,f >0 21
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—a.c s=czon is on the the « <limation of the parameters arising [rom the mixture of Laplace and Laplace type distribution. The drift

cter) can be estimated by using the method of moments along with the location and scale parameters.

smerer p {mixing parain _
e estimation of {l location and scale parameter involves the drift parameter, estimate p can be obtained by equating the

.rosis with the population kurtosis.

Lal

xS 5
REEITa &

= B*(360 — 166p) and p, = 2B%(6 — 5p)
Jowing quadratic equation and picking up the value which lie between 0 and 1 as

I
L SAVS 2

.«d by solving the fol

cicl

.10-366p)
1 6-5p)? 211

¢ Kurtosis. The moment estimators u and fZ can be obtained as conditional to p as 4l = X and

4~



3. Properties of the Dist: thation
The distribution function
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“rspand B. To maintain the
© par... <ters are considered. Ifp = 1, this distr

SComes two parameter Laplace type distributions.

the random variable Y iy

IREST"

x [ 1-—- 2 v
= rodx= | e s\+~_"(";“) e-lﬂdx

-

4B

e R e R

——T—‘E +{1-p) E t (i;?“) i (%)2] e~(x—;&)’for,.( <n 5

erent values of i, . «nd p, the frequency curves of the distribution are plotted and shown in figure: 1

in ]
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Fig 1: The frequency curves of the distribution

%izzn, Meode and median of the distribution

tyy
1]

B

T B

Thg meen of this random v ariable X s

e

28 4

= ’ zf(x)dx=J x[le—ll‘:ﬂﬁl +_1'—_P(xl—3'11)2 e_liﬁﬂl] dx

>3

2ion is 2 bimada! distribution for the value of 0 < p < -;- Forp = i, this is unimodal. For0 < p < é, the modes are

B~ G

s

SF P 25\ et _— Z_p
. H Zp ‘
T dimEnes hetween tvio modes is 2 [ﬁ (1 & \I L 1——15)] >

Y i o Frne Arzeridy
e TREINE OF S8 ORI

2 un can be obtained by solving the equation

*
1

[

|
g ey
L

e

parsimonious property of the modal in two components of the mixture
ibution becomes Laplace distribution with parametersu and S.
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o izzso—aeep)g"-q-;:v ti~5p)2] 2 [(360-366,:);54—834(6—5,,)Z
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2
o - i : : ge.
“s ose variances tends (o /cro asn — oo, these estimators X and s? are consistent for y1 and

= maximum likelihood vstimation of p and 2 can be obtained aftc'r estimating
n parameter estimaicd in two parameter Laplace typc distributions. After s

TwSaremuating with respeci to p and B? the likelihood equations are

(350—355p)ﬂ"—-1zﬂ4(6—5p)2]
n3

the value of p through median similar to the
ubstituting the estimate of p the likely hood

L= :}i‘ (s B,p) = (z’}—g)n + (%—Eg)"ﬂ [(i‘_;ﬁ)z] o~ el

n n
X — M xi—#‘
L.:':;=—nlogp—nlog2/;+nlog(1—p)-—nlog4ﬁ+2 E (——Lﬁ )_ E l ]
By i=1 i=1

>14

sieation of mixture of Laplace and two Parameters Laplace type bimodal distribution to Manpower Planning
rion we consider the application of the developed distribution to the manpower planning models. The complete length of
employee in un organization is the total duration of time that employee spends in an organization. In general, the
ngth of service « an be viewed as a random variable as it is determined by a number of factors in nature. This is one of

i imporart featw o characterizing the manpower situation and is important in manpower models, which describe the
=z sucture of the «rganization and useful in obtaining optimal man power policies.

furcere szszarchers have approximated the complete length of service distributions by different probability distributions. Silcock
T4 zve considerco that the complete length of service of an employee fallows and exponential distribution. However

e T ' unimodal having long right tail with constant hazard rate. But in many private and_public-sector
curve of the complete length of scrvice of an employee in an organization gradually increase up 10 a
up to senw other point and again increase and decrease, that is the curve is bimodal. This phenomenon may be
" mobation period in many organizations. After an employee joining the organization, because of social

tors he o leaving and his complete length ol service forms bimodal. Since the complete length of service of an
<. and cannot be greater than a specified value A, weé can truncate the theoretical distribution given in

L %0 = ftanc .t Alin right and impose the condition that the location parameter 4 > 0. Then we can approximate the

ol SRR O SCTVC

G~

-+ an employee fallows left truncated mixture of Laplace and Laplace type distribution.
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(- T+ 20— ) (1 (5) +3 () ) for ez |

ol is known as rate of labour wastage can be obtained as

~or model the rate labour wastage is

fort <

""_;\f-;.g@-:‘é)&am{l-.'?‘f(x%—?)}}
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-2 grobability 1. functi
probability densit. function of the complete length ol scrvice is

e

fix)

215

© T FLA-F(O)

e £ i N . ;
=zre F(x) is the probability density function of given in equation (1)

From equation (2), F(4)  p {1 - (?E)] ra-p () + ()]

%
%

_A-

v

2R 28

I

sF=[+a-i W"%)]e_%

Ler= F(A) — F(0), then

24

Then g(x) = ﬁ{—_-:t_ﬁ—

2

' -7 -
N N e il

N e
e A1

-k
B

1

- distribution shown in figure - 2

< different values of p, i and B the frequency curves of thei

-

Fig2

or the length of time ¢’ is G(t), which is survival function of the
ibution function of complete

e served in an organization |
[ distribution function. We have distri

T=e probability that an eniploye 2
smmiovee in the organizat:on is defined as the compliment ©

‘ength of service as

Flo= J; tg(t)df

oL [t P () e
(zf1-e8) +i2 - F (g )| pore < g
(1-77) ool 1 (5)+ 1) W soreze .
simeel(t) = 1 - F (1), |
. L

~p™



‘ T—
= 5
EY 0'7 ,\"\‘\»-\‘5&- ].381
s ] ] 58 T 1.388
T {14
o I R e S L
\L\\\ —]__ 58 ‘\_\2&_\
Tt e
— Tt s
0.6 —] s ———— 0342
R e R B Y ey ,
] D e ]‘36 e
e | b | 50
07 | Q\*\\T 1.367
— 45 1378
B S — T 1.047
?—\\\ —— 2.065
I — & 0.486
, —- 20 0.333
.06 jg 0.089
| 1.34
. 30 1.347
58 1.358

T e

-

L L B A

W

e

L

L]

ko

27 1S on the mixtuie |

g. Initially :;:\ J‘il_:r?: I;aplallce and two parameter Laplace type bimodal Distribution and its application on Manpower

ST N utional properties were discussed. While applying to the Manpower modelling, two types of
. nel\ promotion by seniority and promotion by random was considered and discussed.
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P 7. of the organizativ:” the promoti o |
semiority Lek Fi(D) b e pg‘bab"“:;ntg:thz:: i‘;dciiﬂedlmu hy YuiGe of merit considering the efficiency and expertise and not
’ : ! . y ' i 1 1 . . .
= o al remains in the organization for time t, without setting promotion and
g F, (t) = Probability ! individuals not promoted in (0, t)/ does not leave in

S =4

;:f‘maﬁ

~t
i 31101

ik

- provability {does not leave in(0,8)) = (1~ 1) 6(¢)
1

Now the expected value o111, is Ny P,

Then as a first approximation, one can take

£t = (1-@ G(1)

As, Ny — oo gives Fi(t) = G(t)e™?t

%

Then the average time spend in grade Tis
b3

8 = J’ F,(t)dt =J G(l)e Pedt
o :

0

g 1 i Ny 37
Using equation (28), 5 J, u(®e Prdt =7

sndivi i his promotion to
L2t Q(t) is the probability density function of the time interval between entry of individual into grade 1 and his p
grade 11 given that he is promoted before leaving.

: 38
Lt Q) = [TqGdx = (1-7)

Replacing n, by its expecicd valueN, P, then an approximate value of Q&) is

CHT 1
gty = (1 —"I-v—l')

* [ emPedt =3 239
Then HEp = fo Q(t)dt = 4’” e Pedt = ; ‘

NPt

1
, Na _ 1A =
*sing equation (37), (38) and equation (39), onc can have—N‘— == Jy G (t)e*rdt

1
m R
This implies that%f: G(iefrdt = T2 . >«

For our model under consideration the G (t) value is given equation (18)

1 .
) . R _ 1A =
Substitating G(t) in equation (40) gives = =75 fo G(t)etrdt

>

3v solving the (41), the explicit expression for various values ol ¢ B and 6 the R value are computed and presented in Table |

Vable 2
P B g | k| a | 6 | R \
0.5 2 3 | 28 | 4 | 10 | 0521 |
I o362 |
|58 | o009 | .
= | 4 | 1404 |
| | _so_| a2 |
i | 58 | a3 |
o | |45 | 2006 |
| |50 | 2126 |
5 ‘ | 58 | 2318 |
= |20 1 45 ] _oss |
" l\ ‘ | so | o3z |
" \ [ 58 | e |
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Smee lim k() =

F=m

1
=And |, =
8 "N G(E) = 0, thep lim o (5) =50
T-m T/ 0 = (l(t)
230

is r : iori
replaced by fhe Seniority of member of

at least 1 indivi i
Stas long as any individual in grade I and hence there is some thresh hold

" scrvice less fh; : i
ol s_s‘lh_m t) are in grade 1. t; is a random variable, but for large values of
U 1s viven by Bartholomew, D._J. (1973) 2 a5

grade 1. It follows that at ahy time

“ 231
- nerefore, under study s
“hersfore, Y stule the expecte " of proporti it time wi
e atiens e i\.ngthtl_?_e‘ d number of Proportion per unit time will be the promotion of new recruits whose service
. N
“F=a(t)<
: | 232

;;‘; s be ! i i
= A the average lenih of time spent in grade I by those who leave while in grade L Let 4, be the average length of time

m gr;de I by thosc v ho are eventually promoted to grade 11. Then consider the promotion problem as determining N, such
#p 1s the average valu. oft,, Therefore, for equations (31) and (32), we have

= N >33

TR
That :mph%;f:: G(t)dt - %

sy

>34

Bl it (W5, oo o frave .o 11:1 as a function of uyand hence, knowing the total size of organization (N), one can obtai
2
-

¥ for any given value of . This implics

TR

gl smd == c . >35
- : . 1 104
5 ¥z e model under consid. ation G(t) is as given in equation (1¥) and using this in equation n (35), gives el ".I‘v G(t)dt ->36
2 soiving the (36), the explicit values can be obtained.
: : sTerent values of y,, /! and p we complete the value of R and presented in Table-1
, ‘Table 1
4 B Hp, | A K 6 R
e 0.7 2 2.8 50 3 10 0.477
2.9 0.466
b3 3 0.456
e 2.8 58 4 0.612
= 2.9 0.601
e 3 0.591
" 3.8 50 4 0.642
o 3.9 0.631
- 4 0.621
e 38 | 8 | 4 0.809
3.9 0.799 °
-4 4 0.788
4.8 30 5 0.72
g 4.9 0.709
: 5 0.699
> 4.8 38 5 - 0.174
4.9 _ 0.163
) 5 ; 0.153
i 0.6 48 0] s 0.103
{ 4.9 0.092
& { 5 0.082
- o '
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b : \ASSJTE‘- '—‘.;)_e(p) 6+6 A-p A=p\2 3

& T35 - (58 ) 32

b o @ e variability of (e |
! uity of the complete length of service of an employee is
{i: P WS e P LN i | 1 ‘
i S = AT ";—{b(f) =—|2 9-_1))
. L [2 5+ 4 T] - [EQOP >23
¢ e oremaeal density of the . model is

= git) + ja G(t — x)g(x)dx ' i

- 2nd G{t)are aswdefined in (18)

iz values of g(t) and 6(¢) in the (19) one can get the /i(£)

itment Polices For Manpower Model
. we study the different recruitment policies of an organization, which play a vital role in Manpower Planning
s training grade and the gecond grade is

= An organization can be viewed as having two grades. The first grade i

grade. The organization itself in general possess an hierarchical structure. The transfer between training grade (grade

+ zrganization grade (grade 1I) is considered as promotion. The whole organization is considered as single unit. Let N} aqd
sizes of training grade and organization grade respectively. Then the total number of employees in the organization 1s

%. Here N, is ussumed to be known as fixed constunt.

~znization the promotion policies are of two types namely (i) promotion by seniority (i.e.) the most senior member of the

sramoted to grade 11 and (ii) promotion by random. This is usually done based on merit. Let w; be the individual loss

ing grade and w; is the individual loss rate in organization grade and p is the promotion rate. Since the input and

i

LLE b ﬁ@; o oW

325

& 5 e el . N, . 3
e expected input to the organization per unit lime is —;‘ when 6010 is the mean length of completed service. Thus

e %]
iy

S=Hip+w)=Nw+ Naw >26

. w., wpand p arc function of time. The value of p, w, and w; are independent of time, when the system is equilibrium.
%z the average (ime spent in grade I. Then under study state the expected number of vacancies arriving per unit time in

— Wy _)27
- . N
smisstEme (g = 228
o 415 szuation the throughput for the whole system is equal to the number of vacancies in the grade 1. )

t‘ . . . . v
meemation by Senforify: | cta (;) denote the age distribution of the system at time ‘t” give that the organization is established at
~ = ¢ Thus the probubility that an employee chosen at random is having a length of service as T in (t,t + 8t) is (5) ot
T

cvesipe = 21 A2 = Probubility (individual joined in (T'—t,7 — t + &) and remaining for timet) = h(T — t)8tG(t) 29

« renew . Lensity of the whole System.

waw
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(M and = F(M) =1
2

= L lep fx-p 2 _|x=n
8 (T) ; ﬂl] dx:%

" 25
Mo Than s f is distribution | ;
%2 3¢ Tor this distribution (he Median = Mean and hence the distribution is said to be symmetric at x = § "
-
Siews Yioment generating funciion
[ S s unem generating function of the two-component mixturc of Laplace and Laplace type
te 1
oy,
e s © x—=q 1-— X — =g
~ My (0) = E(e™) = f o |2 o TR __B(__‘i) 5
- S P A T A
m: =
)} —_ —~ 1t
-2 [" et L2 [ ()
- ili,,“. =¥ oo \ 4B ) ﬁ
| L sing the transformations and on simplification we get
| et
‘N P -} t# 2+6ﬁ2t2
‘,] . P 14 ﬁZtZ P) ,82(2)3
I
] y,_ 5 | 2+6B%2
| — {(Mﬁ?t?) +(1-p) l(1—32t2)3}] Bl
| Wl Characteristic function
| Thecharacteristic function of the variate X is
3 ‘
| - = *® Mt 1 p /X — U2 |k
¢ & it o wx | P 7" ( S l
2.() = e x)dx = e e 1l dx
o= [Cemfear = [2/; o
b . P 0 1-p oo _]x—u
= — | e Flax+ + 2| eitx {( )
]
i
§ i _sing the transformation. v=x — } and on s1mphﬁcanon one can get
| - enp e
U £33} — —_—
{ ! w FLes = 1+b‘2t2 +QQ-p) [ {(1—[321:2)3}] ) 24
I
M» emtral Moments of the Distribution
i - == central moments of this distribution can be obtained as .
B “ ® p - 1=px—p\? e
M Hzn = ~—A(x__‘u)2ﬂf(x) dx = —oo(x"'[l)zn ‘2—[}'6 i B +_‘;E-(T) e ‘ [ ‘ dx

- . = Ll X — 1\2 -J]X=H
# r.-—I (x—p)e ' # ‘<lr++-——-—f oy = p)z"( 7 )e FiY dx

i
i 4. wog The transformation and on simplification, one can get ' °

d 1 ) 2n
r:‘;-"—':"f'm +{1- )(1”' 2pp2t
i il ifn is odd

rm. wgeelar the first four contral moments are

[,
i ~3~

Ifnis even
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Three Parameter Laplace Type Bimodal
‘Distribution

DV Ramana Murty', G Arti* and M. Vivekananda Murty
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Andhra Pradesh, India.

’Department of Managemens, GITAM (Deemed to be University),

s Visakhapatnam, India
Former Professor of Statistics, Andhra University, Visakhapatnam, India.

Abstract - This paper is on the Three parameter Laplace type Bimodal distribution. After discussing distributional
properties, order statistics were developed and discussed, Inferential aspects were discussed and estimates of the
parameters were, obtained through Method of Moments and Maximum Likelihood Estimation technigues. Minimum
unbma:; estimator of the location parameter and best linear unbiased estimator of the location and scale parameter
were obtained. .

L INTRODUCTION
The Laplace distribution has received considerable attention as an appropriate model in reliability theory and life
testing models. The statistical data in the ficlds like agriculture, meteorology and population studiesare appearing as
i it is generated from a Laplace distribution, but have the kurtosis lies between 3 and 6. In this paper we introduce a
three parameter Laplace type bimodal distribution which suits the distribution arising out of the situations mentioned
above. The various distributional properties and inferential aspects of this distribution are discussed.
I. THREE PARAMETER LAPLACE TYPE BIMODAL DISTRIBUTION

A random variable is said to follow a three parameter Laplace type bimodal distribution, if its probability density
function is of the following form. :

i_--“21' _
f(x,p,ﬁ):zg&TmeH, —w<x<m,, =—o<u<wo, >0 —1

For different values of r = 0,1,2,...c0 we have different continuous distributions with three parametersy, B and
r(rcan be treated as an index parameter) which can be used. to determine the specific distribution. This family
mncludes Laplace distribution, when r = 0[Johnson and Kotz (1972)]. Making the transformations,y = "T-" i (1),

we get
_ere—:r _
f(?)—;m; o<y<w >2

The distribution given in (1) is symmetric about &4 and it is a generalized Laplace type distribution with three
p=rameters.
III. PROPERTIES OF THREE PARAMETER LAPLACE TYPE BIMODAL
DISTRIBUTION:
The distributions belonging to this family are having the following characteristics.
The Mean of the distribution is

EEALA
z(x)=f zf(x,p,ﬁ)dx=Lx§£—&z)r—me‘l‘ﬂdx

Oz simplification, one can get Mean = p
Distribution is symmetric abouty, which is the mean,
The Median of the distribution M is such that

%
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-5 :
| f(x)dx-l-J F(x)dx =1

dax

( )zr bt i (f:—”)zr x=p1
L 261@NY l"ld“fm"‘zp'f(—zr)'] FHlar=1

Solving the equativn one can have Median = M = p

For the generaliz three parameter Laplace type bimodal distribution, mean and median are equal. .

For obtaining mode of the distribution, taking the derivatives of (1) with respect to X and equating to zero and
solving for X, we get the modes asp + 2rf ie. u — 2ffandp + 28

Therefore, this distribution is bimodal.

Fig - 4.1

r=1

———n2

sssve=e (53

r=4

—_—

= -20

Distribution function is obtained as

: (i'-)Zr -ﬂl
@ = gpoaye @

Co simpliﬁcation one can get

Hy=1 'iz_ i!

("") __L) forx<upu } -=3

The oennal moments of this distribution are =
x-y)

] (x— W2 f(x) dx = f (- i gt 17 ax

3.42king necessar . transformation and mteg,mtmg, onc can get

@r+2n 2R =

= = 51(21 , — M+l = 0 -
) . . . .

1= meticular, the first four central moments of this distribution are

'—'.

-
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_@reys =0
=G
a3=0
ki @r+4) _ (2r +4)(2r + 3)(2r + 2)!1 8¢
(2r)! 2n)! 3

Thus, the varianc. of this distribution is s, = _—(2'(;2;;“"
:

Since, the distnbiution is symmetric, its skewness is zcro.
The recurrence 1vlation between the Central moments are
_@r+2n)p? '
Hzq —m'w, B2 ==
The p™ order abs -lute moments of the distribution arv
_ ﬂ)z'
Y=y
Bl —pP) = | lx— b gt T ar
R T (¢75T)

On simplificdtion. one can get,

(2r+p)' p?
ENX - 4P] = —o— —— 6
The characteristiv function of this distribution is
) e
N A dx

Oy (t) = E[e'™ !”e“* xdx=f g e
Using the transfonnations y = x — p,and by simplification one can have

etk (2r)! 1 1
ex(®) =—3 [(1 + B)2r+l ta- iﬁt)2r+l] -7
Kaurtosis of this «:=tribution is
_H _(2r+2)18? _(er+4)pt
= p% where (i, = 2r)! anda lg = 2n)!
o 5 +4)(2r+3)
Therefore,f; = g

The distribution of the square of the variate:
LetY = X2and j; = 1,u = 0, then the probability density function of Y is,

FOY =@ Y ¥y Te,
=0

by transforming,/¥ = z, f(2) = Ejuo 211 g2e™7.
Which is a mixture ofy- gamma variate with parameters z!,i =0,1,2,...r. and weights
w = 202D @]

IV. ORDER STATISTICS OF THREE PARAMETER LAPLACE TYPE BIMODAL DISTRIBUTION

of the distribution function as given in (3) leads us to derive the Order statistics connected

The simple explivit form
Laplace type bimodal distribution. For simplicity let us assumey = 0 and § = 1 then the

with this three parameter
probability densitv function (1) reduces to

(x)Zr e—|:] )

—0<x<®©

76 =2t .
Let Xy < Xz, - - Xamdenote the Order statistics obtained from a random sample of size n from the standardized
Laplace type binuulal distribution having the probability density function of the form given (8).
The probability J.nsity function of m™ order statistics is given by
n —x(9 152k X x|
7Y p - B
q 2[(2n)]

"'—’8

m4q-1

(x)Zre-.lxl n=

fmtn(”=Dmm_2[_(—2;)_!]— fm’xao
=0

S - = 2
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2r x| LM . _ 2% x' m+q=1
S (X) =D, _(_1’) - Z (n_ "’) 1) . "(Zr)lzl_owe b
i’ m: -
e & ( 2[zn)1] forx <0
Where Dy = i ( ’:) -9
o2
The @ moment I X,,.,is given by
alsd, .,
n- n m+q-1 r=1 Rl
m-m -
=Dl ) (VM Y (M) pygreni [ﬂ[vcmh-hn ( )] L@V ) B oy
q J1>iz>wjr l I=1 i / I
m-1 n+l-m ) r-1 RI
+D mih Z (m = l) (__1)[ Z (Tl + ' == m) [D (0)]n+l—m—h I—I[D(t)][‘—jl“ (ljl ) [D(‘l")]h Z P] —
[ h 141 (n+tl—m)
(=0 11> . /
o 2t 4 . Dmin N (2
Where R = z;=5 2ﬂt:lJ-\: +2r + a,D mmn — m:o(’) . z(zrr)]
. et Yppze-1 U o onmtes (F2r\ mar=1 (I Y yze. ciny= -
Ay = T2 (e () zaco e () ez (1) ) o ~10

From this (10) onv can calculate the expected values of Order statistics.
Distribution of Median: '
To obtain the di~iribution of Median, substitute m = %if 1 is odd in (9).

Thus, one can gu
T Jxl )
@e i (M ! |, _eHenNTiney
n a = n+ —— — — ——————————————— 0
fag 0= Danty S L ; (=Rt11 2[2D)]1] [T e
n=t LIS
(x)Zre—le 2 /m—1 1y e—lxl(Zr)lElz:O::—l— forx <0
= Dot MO (2, ( 2[(20)]]
n!
Where D%l;m = I-‘l?);jz =211
when 2 is even thenm = -2-1:-1-
5 an—1 Il e
Zre-ixl & 20— , e (Zr)l):,:oTl-
N — = 11—
fgx;_l:, x) = Dzn2+11 2T 2, ( 3 (=171 2N forx=0
= 1 Ixl P
xzre"l-\'l 2n— e \* (zr)lzll_;oi
= n -1)9 x<0
e s F PN 20N i

212
Joint Moments o/ the Order Statistics .
The joint probability distribution of the Order Statistics Xp.,and Xy m < sis given by

fasm(®) = Do U™ won - U™ 1 = U F(Of O

v 2rye— i@l gE T
Where U(x) = _-f—gm—rm-’liue]s _
Partition the range ) < x < y < oin to three mutually exclusive regions
R:f(xy)—o<y<y< 0]
2:[(xy)0<2 <y< o]
2:[(x,y)—e< v <0,0<y< 0]
the product mom. iils can be obtained as
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’ ‘\ R"\'mmr'\‘sm] - I'(.\‘.y)dxdy
-~ —-— R URURY
[; = Dm.ﬂm %‘ 2?: (S - n‘l - '.l) (?l ;‘" S) (—1)"""‘""""""1’(8 —2=1, +f)
‘ " M= g1 ‘;. » _ “
:_d +; ]Zu (s ‘;] 1) (mj 1) (D)"Y =m=1+(+fn=5+])
‘-;' Se=me=14 , ' :
‘-:‘ - ; ’2" (S - m; 1- l) (s - n[fl - 1) (=1)1* fo- x[U(x)]MH—lf(x)de y[U@)]n—s-jf(y)dyJ
| S where |
M— LS
Ly Yens [ e WO/ )y
‘ PR S=m=1n=y m={+v s—m-1-v—u r
e [ g e > Sl e B Pie® Y. (1)
val u=0 N=0
:._a, em=140)x4(1=m- : uvt-u)yxzr-rrl-rz'{.;Ef.‘.uluyhﬂ'l-z;’.;)ino‘u : t '
& r=1 . r (2= r 2(
s o=@l g e (Tl
S ' ' '
} X ye=1 . N r -1 . 21 .
e (I (e T Lo

214
V. ESTIMATION OF PARAMETERS:

Previously we havo studied three paramcter generalized Laplace type bimodal distribution and its
distributional properties. Another aspect of any distributional study is to look in to the inferential aspects of the
distribution, in particular the estimation of the parameters involved in the distribution under study. In this we will
discuss the vurious methods of estimation by using Method of moments, maximum likelihood method of
estimation, Bust linear unbiased cstimation in cstimating the parameters of the three parameter Laplace type
bimodal distribution and specially by using Numerical Analysis techniques namely Newton Raphson’ s method &
iterative method. The asymptotic behavior of these estimators is also studied. In this distribution the value of r is
fixed, based on the Kurtosis of the distribution. After identifying r we estimate these moving parameters pand .

A. Method of Maments:

According to this method, the moments of the population and the samplu are equated correspondingly to deduce the
estimators of the parameters. Let us consider a sample of size ‘n’ drawn from a population having the probability

density function ol the form given by

X- Jl_ N
)
This distribution is having two parametersy & B and ris identified through the sample kurtosis. Hence, we consider

yynensekyny

> the first two monwnts of the sample and the population, which leads to the following equations.
=7, .
re. 2 Ly
BB =5t = Bia(x =015

These equations vive us the moment estimators as
A=Xx .

ea— TR, 13
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A2 £ isthe < i : and /¢
% Sstiple v
T verimge ofji s ariance, @r +2)]
Yar(i) = g, li 1 18 s '
Weg =§Z Var(y) = S} @IS B2 g2 (ar 4 3y, "

zﬁf‘,i_-—c:k‘ E(It) TR =1 n? i=1 (2?‘ * ZJ! B -7!— (2?‘)! =h

Sampl.- mcan i gp unbiased cstimator ofu=>17

The mbiaged estinntor of Bis f2 = Gt :
where s? is the unple variance e .
The variance of the estimators are given b
¥ar(a) =Bi@riap ?

no (2 : =219
and the unbiage vstimator of g2,

Varl ) = B*[ @) 1 ([c2r + 4y (1 2_1y [[Gr+afl1 4 3
r+2) (2r)! E'n_fﬁ)' Zr) [H_n—z_rFJ

: : ) =20

3:5 e variance lgm%s to zero when n tends to 00, the estimators % ands?are consistent for 4 and B2 Similar to the
mple Laplace disiiibution the median is the maximum likelihood estimators of the parameter y. Hence estimation

of all the paramciers can be done sequentially withubeing estimated by the median and then the other two

Darameters can be simultaneously estimatcd conditioned tou = g

B. Maximum Likelihood Method of Estimation:

Lew,; x5, ...x, bea sample of size n drawn from a population having the probability density function of
b2 form given in cquation ( 1). From equation (1) onc can write the likelihood function of the sample is

_ sy’ A

" 26[C2r ) 221
Taking logarithms on bgth sides of (4.6. ln ) we get
2r X — 1
togt=n+ 2y B 1S g i
ﬂ (=0 (ﬂ) Bl=l
A

For obtaining the maximum likelihood estimators of the parameters we have to maximize L or log L with respect
2> the parameters; andf. The values of u andf can be obtaz,ined by solving the following equations.

_@n "y e gy
(2r + 2)! - (X.:B_—#)

Taaris §2 0—- — 2B[(2r)1] = 0 323

G5

. Best Linear ( nbiased Estimators:

The best lmear unbiased estimators of the location and scale parameters involved in the three parameter Laplace
:"1: -v_-nodal distribution having the probability density function of the form given in (1) are obtained as follows.
= istributions given in vquation (1)

For s consider the family of distributions given in cyuation ( . ) " ) )

z f ., andX,, be the m " order statistics drawn from the populations having the probability density function of
; f;'j given above and the corresponding standardized distribution respectively.

°

ek =§3=::':’i‘ 1<m<n

&

Them the best fincar unbiased estimators of 4 and § ure givon by [Lioyd (1952)].

. ge=——__~ - ]
S — -
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=Torand g =
where I'= (1,1, . = -
( n.x [*:.. X-::n,-. Xezland o = [y, ar:f?..anm}

where, @, is the first &
il mce g \ei::ummt of thei** o rder swmtistics and Q is the variance matrix of vector X
arian N M3toTs are vor u)—— var(g*) = —andcoval B°)=0 =

s of Seticee : y et 3
* Of the order sttistics ghven m Section 4 and 5, one can compute theu*andf*and their veriances
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Abstract

This paper is on the two parameter Laplace type Bimodal distribution, After discussing distributional
Pproperties, order statistics were developed and discussed. Inferential aspects were discussed and estimates of the
Parameters were obtained through Method of Moments and Maximum Likelihood Estimation techniques. Minimum

unbiased estimator of the location parameter and best linear unbiased estimator of the location and scale parameter
were also obtgined,

Key words: Two Parameter Laplace, Bimodal, Order statistics, Estimation of Parameters

I. INTRODUCTION

A contimious random variable X is said to have a two parameter Laplace type bimodal distribution if its
probability density function is of the form,

1 /x—m\2 _x= ’ “"

f(x,.u.ﬂ)=47 ﬁ'u)el_ﬂ'&l, TO<X¥<®, ©<p<wm £ >0 -1

Making the m:;fommtions,y:z—;‘-in equation (1), one can get
fO) =1p%b, —ocr<w

which can be called as the standard Laplace type bimodal distribution.
]hevaﬁousshapesofthefrequcncycurv%mshownmﬁgmc 1.

-2

Caselou=1,=2

_
“© 0 2 -0 [ 10 2 ) m

ISSN: 2231-5373 http://www.ijmttjournal.or Page 277



/ : s

Imtern “Journal of A
of Mathensaii .
s Trendy q;. | Technology (KIMTT) - Volume 58 N 5

‘ - umber 4 - June 2018
.. ,2{ =
=YDy xyn-m(M—m [ 1y, ' m4q—1
J3 =% Dypoyx- i 3:(’1"( q )(’“1)« [zuo(k)‘*"*"zr?i‘o"_rl)(" |

dx +
i & 3 oY - n-— % m+q~-1
-0 \xz Dm n:\ € Z:]l=81 ( q m) (_ 1)[, [ zk"()( )(Zk) Z‘Zhu‘ _le] 1 o
dx =219 '
4

Define D,,,, = =2 '
-l ‘ and after simplifying a,,., (@)

[ a=-mm+q~-1 j
- I
lnzz z Z 71 (711”!'(]"1)] (1)2/_1“_’, —1)7 (a+2k+l+p).
n—-m m+q 1 l

J
ON) ZZ(@ O () S

=0 g=0 j=0 (=0p=0

\
Probability distribution of first ordered statistics is

n - 1—):5,_0()(2@'}:0 5
I T e

H

»

n~1 Zk_ IXI
fat =33 (1) o) OO o

The expected vali.c of the first order statistics is
| n-mmt+g-t J

! ,
=SS B O0IDO0)

{ ! | |
S S SO0 IO e

The nth order statistics of the distribution is same as the first order statistic with negative variate because the
Jistribution is synmimetric. -

4. Distribution of the Median
To obtain the distribution of the median, substitute m = 1;-1 if nis odd in (17).

Then one can gel

n-1 ‘ nag-l
foe () =Duxi, 3 1 2ol Z( )(_1)q 1= ZL=0( )(Zk)lzﬁo’:. ek 2 |
B . | n_tl{:(ir x=0
= _ . - 2
o) %xze”l"lz (n g 1).(_1)q }J‘.:o( )(Zkiv Z%L‘ x -l R
9=
Aoere Des1 = ——_11'—7

it~z )
47mem 71 is even. the distribution of the median is

s g T T T
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and to deicrmine the linear coefficients 1, [

: v 113, .. 180 that the estima ot ——
‘ehss of estimators. ‘[C.R.Rno (1974)]. Here note tl';at the random st il g i prosi
sarisbles. 1 A i g sample here means a set of i. i. d random

The condition ol unbiasedness leads tol - ‘ y
k. oly + I + «+ |, = land the condition of minimum variance leads tolf + 1 +

o

N R '
Writing,[ = ~—-—one can have 3., (1, - l')2 20

h

SN A | 3¢ 5o
and this implies,) ., [, 2 nl* = = since Lyl = 1
Equality occurs only when all thel; ’s are equal.ie. [; = L
n
Thus, the greatest lower bound of ¥, 1,*for variouslis %and is attained.

"l.'herefore,{.l = X. is the minimum variance unbiascd estimator. The same holds for any value ofys. Hence it is also
uniformly minimum variance unbiased estimator.

- . - - . 2
The minimum variance in this case is 2ar ) o 1260
n n

\

For obtaining the minimum variance unbiased estimator off3?, consider the usual estimator Fwhich is unbiased. It

can also be obscrvud that it is the minimum variance unbiased estimator of BZ

D. Best Linear U nbiased Estimators 3
Following the heuristic argument of Govindarajalu(1966) the best i unbiased estimators of the

location, and scule parameters involved in the two parameter Laplace type bimodal distribution having the
probability density function of the form given in (1) arc obtained as follows.

Then the best linc.ir unbiased estimators ofp and Barc given by Lloyd (1952) as

gt =———andfi =Z. :

where ' = (L1,....1), X' = [Xim» X2ems o Xpm] and @ = [@1:n) X2 - () S

anda; ., is the first moment of theit" order statistics and € is the variance matrix of vector X

The variance of these estimators are
126° s SRR
var(u") —-l—,ﬁ-.uar(ﬂ )= —0a
Where Q is the slandard deviation of the populationand cov(u*,p*) = 0. With the moments of the order statistics
* given in section (>.4) one can compute 4" andB”* and their variances respectively.

VI. CONCLUSIONS

This paper is on the distributional properties of the two parameter Laplace type bimodal distribution. The
order statistic Wi~ also studies. In addition, infercntial aspects like estimation of the parameters by method of

moments, Maximum likelihood method of estimation were explained. Minimum variance unbiased estimators and

Best linear unbiu~.d estimators for the parameters of the distribution were presented.
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e e (D) @orgpZem] N
Pab)= X k Bl 8 syt ’ .
I e 3 (L] [E22] [
k=0 =0 il 4 4

=
« r j

__1 =) . . L
- WY N 0% 07 [ e

k=0 j=0 j=0 i=0

2k+f +i+2 ‘
B Z DIk AHIH2| e
T [2(r + DI =r&

j1
Substituting the 1 .lue of ¥(a, b)of (28) in (20), onc cun get the moments of the order statistics.

V. INFERENTIAL ASPECTS OF THE TWO PARAMETER LAPLACE TYPE BIMODAL
v DISTRIBUTION

In the earlicr section the two parameter Laplacc type bimodal distribution was studicd its distributional
properties werc presented. Another aspect of any distributional study is to look into the inferential aspects of the
distribution, in particular the estimation of the paramcters involved in the distribution under study. In this section
various methods of estimation using the method of moments, maximum likeliliood tnethod estimation and best
Jinear unbiased cstimation in estimating the parameters of the two parameter Laplace type bimodal distribution were

Jiscussed. The asy mptotic behaviors of these estimators are also studied.

A. Methaod of moments
et us consider a samp
form given by

ie of size ‘n’ drawn from a population having the probability dersity function of the

1 x— pyd o et '
,‘(-‘C,#,ﬁ ='4Tﬁ-( B#)QITI, —u <X <o, —w<u<wp ﬁ>0
This distribution ~ having two parameters 4 and B. 1
population, whici: leads to the following equations.

n
" 1 :
u=%x 128 =52=;Z(xl—f)2
=1

ence. we consider the first two moments of the sample and the

Thase equation~ 2ive us the nioment estimators as
2

s i 52 _ 2 b o
=X _and/? = '1—2—=0.08333 . 529

;’:

The variance of /i is
n

n o

i o 1 1 C T

Var(x) = Var ()—' E] x,> == E Var(x) = -77(]2/?2) —— 30
= i=1

(1 1
and E()?) =4 (’,{ =1 xl) = ';;Z?:l E(x)) =p

Therefore, the sainple mean is an unbiased estimator ofjt.
For obtaining the unbiased estimator of3?, consider

he n
N B =-— (0.0833)s?
£ ,'312‘) = Bz -

-
T

serefore, *2is 1 unbiased estimator of 2,
The variance of // “can be obtained as

@'2:-'5’";‘2'2‘) = Vu i (0 083 2 n'z
£%) = Var | —— (0.0833)s J=G-:—1v)—2-(0.()833)‘l/ar(sz) =32 ’

ST S,
A e ———
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where VaT(Sz) L 114;#% _ 2(/‘:;#%) &% (;44—;4,;%)
n

and s the i" contral moment (Cramer, 1946)

Therefore,
(360 — 144) p* i :
Var(s?) - - )B” _2(360 2288) i i (360-432) p* (216 144 72) , “
Equations (32) an (33) gives 5 T ln 717—-71—3-] i g
. » 216 144 72
Var(?) = — _—{__d____ T i o :
(B ) - 2l 3.2 ;::—1 {0.0833)- #* —> 34

From the equat: s {3
estimators¥ and/. -ar
strongly consisio
can also be visus

i+ can be observed that as n — o the variances tend to zero. Hencethe
: sample vhservations are independently distributed, these estimators ar¢
ndf*" s zero,these estimators X and[?‘2 are uncorrelated. This result

?

21 e szmple s drawn from a symmetric distribution.

B. Maximuw Lircii

r R

ty function of the

—— 36

um likelihood cstimators of (he parameters one has tomaximize L orlog L with respect to

For obtaining thy axim
the paramefers .ndf. Sinceequation (32) is not difTcrentiable with respect touthe likelihood estimator ofyican be

obtained as follov .

Sipce the den~ity

Hence— Yoy lx. - x| is the mean deviation
= :

function is symmetric about X = pief(x+u)=f(x— w)it follows thatE (x) = K.
of the random sample from its mean. This shall be minimum if p is the

median of the samiple. Since

Max(logl) = Mux {Z log (x‘; #)2 —Z lx‘; y(} = Minilx‘- —ul

i=1

3t can be shown that a= Median of the Sample ifn is odd.
1fnis even, then Xu_, < A < Xu,, where X; is thej*" order statistic.
2 2
Afer obtzining i maximum likelihood estimation ofu asf and substituting@ in equation (32) the maximum

1ixelihood estimuion of % can be obtained by differentiating log L with respect to B? and equating it to zero.After
simplification one can obtain

= o N LI
B 2n ;
siso, since B[ ’ﬂii]—l _ g g By 280
230, SLaLe . _."2 - 2ﬂ4 2 ﬁ4 ___.7;_

The approximar. xpression to the asymptotic variance of f2can be obtained as

oy _ | Z0%logl o, 26
):!;[————'——a(ﬁz)z] =-—n—-

© Minimum variunce unbiased estimators

g s e . " . °

e ;;.::m!:&thod thfe minimum variance unbiased estimators of the location parameter B? can be obtained
“he gemeral method of estimatingu is to consider the linearcombination Lix; + lyxs + «+ + L, x,0f the rand :
e — ——————— . ———————————— " - o
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B. Joint Momen s of the Order Statistics
. The joim probability density function of themth and sth order statisticsX,, ,andX;.,, m < s is given by
{David (1981)]
fasm () =Dy |F(x)Im[F B =FEroany o W ff )
nl

Where D, sm =

im=D(s~m-1)I(n—s)! : .
AndF (x) is the cumulative density function of the Juplace type distribution as given in equation (3)
2

Writing(x) = 23 ‘i it is possible to express the joint density function of X,,.,andX,., as

Lin s (x) = Dm,s:n [U(x)]m—l [U(}’) = @)™ [1- U(V)]n—sf(x)f(y) =25
where Dy, ., =- “_])!(s_:i_l)!(n_s)! for [(x,y):—w<x< y < o]

This region can be split into three mutually exclusive regions,
Bel{x,y)—o<x<y<0]

Rl{x,y):0<x<y< o
2, y):i—x < v <o, —0 <y < o]

With this splitting of the region of the product moments can be obtained as-
EmaiXsm] =

e | [[| O ) = U111~ Uy )y dxdy}
G VIR,

+itsm { f J xy[1 = U@ UG) = U™ [1 - U= f (x) f 7)) dxdy}
Ry

~Dins { H (N1 = U(=x) = U=p)I= ™= [u(y)Jr=sf Df®» dde} - 26
R3

Z=panding the biromial expression in the integral, onc can have
. i s—m—1n-s

Mol My o

‘—:'}‘-"zﬁ'xszn}= L LS z Z(S nll ) ] )(_l)s i 1+l+j‘y(3~2"'l,l +])
i=0 =0
- -1

o {mzls-i (s—m—l)(m—-l

Timsm j -

j )(—1)i+j‘l’(s—m—1+i+j,n—s+j)
=0 j=0

o
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fee O )0 [ [ swor=roiay
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whzrz Do, .o 18 s given in (25)
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< 0e sample obsen atio '
Sincexy, x,, .... : are ?r?d)ilp;nz(’ientlx"jw (lependently identically distributed as given in (10).
i _LJ’ o (x d ;'l?x_l Y distributed, the characteristic function ofxy, Xz, ... Xp is given by
Ly € il
If 48 ), gt 8 - )
. istributs
Ifu= ETO x; then the distribution function of, namely p(u), is given by
1 5 =i n
{u - _J‘ sit ) it d 5
i ). 2n _1( 4B —me g B ¢f dxy du I
On simplification .
L e 1.
p(U.) S } itu e e
PRSI mle A =ig0m du ' —=13

The poles of the integrand are of the 3n" order and one of those is(1 — iBt)3". From the well-known residue
theorem of Caucly Macro Bert (1933), one ean have

1 ] d3n-l [(12;;’:‘)%]
p(u) i znﬂn -,_»‘—n n dt3n-1 t | -— 14
t=—

The distribution ol arithmetic mean of the sample mcan of the sample size 77 is
- e—itn %l
n n (_1)n+2]—1 1 dn+2}—1 [———(1+iﬂt)"+2/],

Pl = T Lt 2j - Dlin+2j - DTt

—- 15

T
=

defined for all values of on the range(—» < ¥ < ).

IV. ORDER STATISTICS OF TWO PARAMETER LAPLACE TYPE BIMODAL DISTRIBUTION

The simple explicit form of the distribution function as given in (3) leads to derive the order statistics

connected with ihis two parameter Laplace type bimodal distribution. For simplicity, let us assume p =0, =1
then the probability density function (1) reduces to

1
f(x)=zx2€"" , —o<x<® - 16

Let Xy, < X, -~ -+ Xpndenote the order statistics oblained from a random sample of size ‘n’ from the standardized
Laplace distributi.n having the probability density function of the form given in (1).

The probability «ivisity function of the m™ order statistics is given by [David (1991)].

fmm(x) = Dm:n ; ! (x)]m_l[l = F(x)]n—mf(x)l —x<x<®©

where
it!
D = (m-1)! (n—m)! il
Subsﬁtuting F(x )values in the above equation (17), one can get
1 n-m 2in oo l / 2k . m+q-1
() = D e D (™) (=11 [1 ->() (Zk)!zﬁe—lxl] forx=0
q=0 k=0 i=0
n—m l l 2k ! —|x| e
1 _ n—m Zk:o ( ) (Zk)! Z(:o';?e
fm:u(""':Dm:anze MZG( q )(—l)q k ) forx<0
q=
> (18
where, D,,., is a- zivenin (17). o
The a® moment .f X,,.,is given by
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To verify the additive e
X;with fr},’mbab;l:‘l\ l\dc::lp-r' (:pe;ty Of the distribution,consider two independent Laplace type bimodal variables X;and
' ity functionf (x, 1y, 8,) and f(x3, 115, B;) respectively and their characteristic functions

bedy, (¢ S Pl
- x, ()and@, (1 . .[ or finding the distribution of X, + X, , one can obtain the characteristic function ofX; + X,.
ince Xy and X..,i . independent,

Dy 4x, (1) = By, (£) B, ()

Since “ i

mx (t) = cl‘l . e 1 ; .‘
I 2 (! ://iil (l‘iﬂ]t)s} s ‘=],2

then

" ) elt(uituz) 1 1 1 1 6

L) = e e ] ——
. e o e T e A e R e .
S}ncg (6.) 1s not in the form of (5) one can say that the distribution of X; + X,is not a Laplace type blmodgl
distribution. Henve the additive property does not hold good for this distribution. The central moments of this

distribution are ,
1 r° oo R = JEY 54|
== | G- () T ax
\ Han 4 ﬁ —w( lu) B

Making the necc . .ary transformation and by integration, one can get
_1@2n+2)1)p%"

2n 2 and pizp4q =0 ==

Further, the first . ur central moments of this distribution arc
#1 =0, Variance - pp = 1282, uz = 0, 4, = 360"
Since, the distribiiion is symmetric, its skewness is zcro.

The kurtosis of tliis distribution is

Hence the distribution is platykurtic having the peak Icss than the Laplace distribution,

The recurrence rc'ation between the central moments is obtained as
[(2n+1)i2n+2)]
uZn — 2"(2” - 1) ﬂ #27[—2 - 8

The p** order absolute moments of the distribution arc
(I X — 12 =
Ex—v=-—f x—up () e ax
X -uPl=72 _LI “P =

On simplification. one can have

(4 2)!
el -1 = |52 v 9
The Mean deviati: n about meany of the distribution isM D = 38
The ratio of the m-an deviation to standard deviation isﬁ_%ﬁ- = 0,866
The distribution o1'the square of the variatc ¥ = X2 cun be obtained as

1 /vy o
for= o osyen

AV

For obtaining the ~ampling distribution, assumey = () without loss of generality. Let xy, X3, .... %, bea sample drawn
from the distribution

=== e s MM:EM
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Various shapes of thel.aplace type bimodal distribution

i I1l. PROPERTIES OF DISTRIBUTION
The distribution [unction is

Ao [ o ( 7) a1 [% el (%E)Z] . poraza
= E $ (f;—") + (-1 2] e°(x%‘), forx < pu>3
Mean of the distritution is

bt 1 (® /x—p\?¢ o
EQ) = f_ =g Lx( B") e T g

On simplification. une can have Mean= y

The Median ‘ M "of this distribution is such that

L™ wy _lﬂl 1 fv_- (x —u
g fe 'Bldx+— | x
.’!_z ( ﬁ / 4‘3 M ﬁ

olving this one can get Median = M= p. Hence the distribution is symmetric.
axing the derivinive of (1) with respect to X and cquating to zero and solving for x, one can get the mode and, in
Zis case,, the modes as p — 2Bandu + 2. These two modes are separated by the distance of4f. That is the
Zistribution is Bimodal.

=

2 _l.\—ul
)e Bldx=1
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nv" 7
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The moment gencrating function of this distribution is

My (2) = E(e™) = # f_ ,.-etx (";“)z e ax

CUm stmpiification. one can get
et 1 1 e [2(1 + 38%¢2
My () :“‘[ 3+ 3]=— IO
2 IA+pe)*  (1-pe)dl 2 | (1-B%7)
w2 characteristic function of this distribution is

Py(t) = J: e f(x) dx = f_l,% (x ; u)z e'l% dx

. smg the wansfoination, y = x — y,0ne can get

sn=gzet | o (B) ey [Z00E :
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Introduction:

The significant contribution made by women for the
progress of human civilization is no less than that of men,
but it has been acknowledged only recently. In India, due
to patriarchal society women have always been considered
as playing secondary role. Women are at the heart of
most societies. Regardless of whether they are working
or not, mothers are very influential people in children’s
lives. Educating girl/women' is one of the mostimportant
investments ‘that any country can make in its own future.

History has proved that Indian women are capable of
becoming rulers and administrators; they are wonderful
organizer and are tough fighters. However this has not
been highlighted although down the ages women have
played a vital role in the family, society, polity, economy and
culture. The pages of our history reveal the achievements
of a number of great women from different areas of life who
have made valuable contributions to the making of INDIA.

Education has a profound effect on girls' and women
ability to claim other rights and achieve status in society,
such as economic independence and political
representation. As they set themselves as examples to
demonstrate for their family, having an education can
make an enormous difference to a women chaijces of
finding well-paid work, raising a healthy family and
Preventing the spread of diseases.

—

Current Education Status Of Women:

Literacy and level of education are basic indicators of
the level of development achieved by a society. Spread
of literacy is generally associated with important traits
of modern civilization such as modernization,
urbanization, industrialization, communication and
commerce. Literacy forms an important input in overall
development of individuals enabling them to comprehend
their social, political and cultural environment better and
respond to it appropriately.

Higher levels of education and literacy lead to a greater
awareness and also contributes in improvement of
economic and social conditions. It acts as a catalyst
for social upliftment enhancing the retums on investment
made in almost every aspect of development effort, be it
population control, health, hygiene, environmental
degradation control, employment of weaker sections of
the society.

In 2011 the percentage of educated persons increased
to 74.04% of which male percentage 82.14% and female
was 65.46% respectively. Literacy rate among rural
women is only 58.8 percentage as per 2011 census.
Female literacy at a national average was of 65.46 %
whereas the male literacy was 82.14%. Within the Indian
states, Kerala has shown the highest literacy rates of
90.02% whereas Bihar averaged lower than 50% literacy,
the lowest in India. From the following table given below
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‘ mareaslevels acco . are 65.46% whereas the male literacy rate is over 80%
: lifeﬁcy e Table -1 ; Literacy Rate in India
‘ Rural
( Female | Male | Total Female U“;ba" ol b
g L ale Total Female Male Total
/ e 456 | 34.59 8.86 2715 | 1832
‘ 1951/— Gl elint T jeee 10 66 | 544 15.35 404 | 28.31
| 196: i i ERCLE 488 | 698 | 602 | 2197 | 4596 | 3445
ol 21.7 | 4968 36 56.3 76.7 67.2 29.76 56.38 | 43.57
198: S0:7 | 9686 36 64.05 | 81.09 | 67.2 39.29 64.13 | 52.21
‘ ;321 Sl R e 732 | 87 | 803 | 5367 | 7526 | 64.83
- [0t S845. | IS8T 678 | W99 | ager | sa 65.46 82.14 | 74.04
Corease i1 2011 | 26% | 10% | 14% 9% 3% 5% 22% 9% 14%
o:er 2001 2 5 .
, m India, office of Registrar, India

is is still very pitiable condition as the' population of literate women is still hovering around 65% of the total
olpulation of the country. Percentage of literate women in the country was just 9% in 1951.

- urdles for Girlsiwomen Education in Present Scenario:
many communities & places of our country in both the developed and the developing, we can take it for granted

{hat their Girls/women receiving a quality education appears to be beyond reach.

- ereare five main challenges we identify that make it difficult for girls/women to access education.

' These include:

. The cost of education — ensuring that communities, parents and children can afford schooling;

-

poor school environments — ensuring that girls have access to a safe school environment;
The weak position of women in society ensuring that society and parents value the education of girls;
conflict— ensuring that children who are excluded due to conflict have access to schooling; and
Social exclusion & social practices (evils) — ensuring girls are not disadvantaged on the basis of caste, ethnicity,

religion or disability. Child marriages, dowry system and bonded labour systems also fall in this group. These
challenges are not exhaustive, but they are recurrent themes in our country. They constitute additional hurdles
gils'women need to overcome to benefit from basic education .As common people; we need to support fellow
mates in meeting these challenges. Ours supporting role, may not be a leading role but it can definitely make

progress further.
Table - 2 : Percentage distribution of current enrolment status of persons (aged 5-29 years)
Rural Urban Rural + Urban
Status
Male Female Male Female Male Female

Cumrently not Enrolled 394 45.1 41.5 44.2 40 44.8
Currently Enrolled
Attendi
eaitbding,. 58.7 53 57 . 54.6 58.2 555
Not Attending 1.4 1.2 1.3 1.1 1.4 1.2
Allinc NR, 100 100 100 100 100 100

Source: NS§ 77 = Round 2014
‘N Stands for not reported
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by reasons forno (for person

S aged 5-29 years)

N-enrolment:
ons Rural N\T—*‘[—\
Major Ree? W%\L Rural + Urban
| \—_eﬂali_ Male Female
mducmion 332 270 —— b Female
- i 295 271
N} ancial constraints TT—T\ 325 peses
fin ged in domestic activities 48 T__\ 300 236 185
ng@ 38
‘ E/Bdi'n"ez,nomic activities T-——T?-ﬁ_\ 134 46 218
gngad |17 ] 55 = - .
ool is far off 18 29
; N . W 16 27
Marriag® : 5 -
o tradition in the community T“‘; = - 6
l e8| 28 67
Hr:er/r-ea:)ns 268 -
Al 1000 1000 1000 1000
1000 1000
“squrce: NSS 71 * Round 2014

’

ry and others; For girl students only, additionally:

gnhancing Education Empowerment For Girls/Women in foll

n particular we need to support them to have in
women which are as follows:

+ Schools—isa S.Ch.OOI Within.a reasonable distance; does it have proper facilities for girls; is it a safe environment
and commute; is it free of violence? If not, parents are unlikely to ever send their daughter to school.
Teachers — is there a teacher; are they skilled; do they have appropriate teaching materials? Is it a female

teacher? Are there policies to recruit teachers from minority communities? If not, girls may not learn as much at
school and drop out.

Students —is she healthy enough; does she feel safe; is she free from the burden of household chores or the
need to work to supplement the family income; is there a water source close by? If not, she may never have a
chance to go to school.
Families — does she have healthy parents who can support a family; does her family value education for girls;
can her family afford the cost of schooling? If not, economic necessity may keep her at home.
Societies — will the family’s and the girl’s standing in the community rise with an education; will new opportunities
open up? If not, an education may not be in the family’s interest.
Governments — does the government provide adequate resources to offer sufficient school places: do salaries
reach the teachers; do teachers receive quality training; is the government drawing in other agencies to maximise
the provision of schooling; is there a clear strategy and budget based on the specific situation faced by girls?
If not, the conditions above are unlikely to be fuffilled.
Table - 3 : Percentage distribution of persons (a_ge 5-29 ygars) _
who dropped out/discontinued education by age of dropping out/ discontinuance:

-availability of girls’ toilet

owing ways:
Place at least the essential elements of basic education for girls/

Age-group of dropping out/ Rural Urban
discontinuance Male Female Person Male Feifialé Person
5-15 58.1 62.7 60.3 45 414 433
16-24 415 36.7 39.2 53.6 57.4 55.4
25-29 0.4 0.6 0.5 1.4 1.2 13
Al 100 100 100 100 100 100
————

Source: NSS 71 st Round 2014

Wﬁ

VoIV Special Issue -3




ns, who didn’t enroll in g Particular
Persreas those who enrolled/attengeq . leve

l, after completin
wn; In this document, drop-outs ang d

Specific leyg| but didn

g the previg
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iscontin 't complete that level
oU ued are tre el successfully are called drop-
Table -4 : Per 1000 distribution of dro ated together. b4 p
Pouts/discont;
Y reasons for gronein. oo rinuance (for person
— ro " ; S aged 5-29 ye
S : Pping outldlscontmuanCe; g years)
. ns ural
Mmajor Reaso
——ﬁ;e“'—-—-—l:—e;]_l__________irban Rural + Urban
} ——— ale Mal
Not interested in [ d Female Male Female
: : 208
Financlal constraints 236 -—134_.__ = 143 238 156
Engaged in domestic activities T 329 st i e
: 24
~Engaged in economic activities 299 | 39 2o 42 297
T 336 69 310 49
school is far o 6 42 5 P
m-t—o_cope up with studies 55 51 : s
| e ) 53 36 54 46
completed desired level/class 45 43 -
[ — 3 13 57 65
lﬁi{rf_gi 124 171 139
Bt—rﬂ_riasons 48 57 58 70 51 62
Al 1000 1000 1000 1000 1000 1000

~source: NSS 71 * Round 2014

sinclude (for all): timings of educational institution not suitable, language/medium of instruction used unfamiliar,
inadequate numbet: of‘teachers, quality of teachers not satisfactory, unfriendly atmosphere at school, preparation for
competitive examination and others. For girl students only, additionally: non-availability of female teacher, non-
avallability of girls’ toilet.

Role of Education in women Empowerment

There is a lot of consensus among the society regarding “empowerment” as it has become one of the most widely
used development terms. Women's groups, non-governmental development organisations, activists, politicians,
governments and international agencies refer to empowerment as one of their goals. Yet it is one of the least
understood in terms of how it is to be measured or observed. Itis precisely becguse this word has now been one.of
the fashionable concepts to include in policies/programmes/projects that there is a need to clarify and come up with
tentative definitions. The nature of empowerment renders it difficult to define. On the one hand, itis often referred to
as a goal for many development programmes/projects. On the other hand, it can also be conceived as a process

that people undergo, which eventually leads to changes.
The concept of Women empowerment is nota recent one. The first year of New Millennium
2001 was declared as “WOMEN EMPOWERMENT YEAR".

i lopment. It says:
New UNESCO data proves education transforms deve nt,| ‘ D
. Ifall children enjoyed equal access to education, per capita income would increase by 23%

Over 40 years. ; ; d chil
+ If all women had a primary education, child marriages an
deaths by two-thirds.

UNESCO s new analysis proves that:-

Education empowers women: Educat
the confidence to claim them.

Education promotes toleranc
trust that underpin it, and motiva
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i ople to understand democracy, pror
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tion equality improves job opportuniti

c ; un

gd‘:e ses economic growth: If all children r:;':s and

";Ze s to education, productivity gains wé;md Egual

850” omic growth. Ov§r 40.years. Per capita incoOSt

¢ 1 be 23 per centhigherin a country with equalj me

“'oucaﬁon‘ tyin
ion is part of the solution t :

Jucation . © environme

oblems: People with more education are more li:;?l

% se energy and water more efficiently and to rec 'y

:musehold waste. yeIE

Jcating women avoids early marriages:-
; cation is pro_v@ed to more number of womei it \.vviilf
. helpfulin avoiding child marriage.

jucation saves mother’s lives: In some countries
y women still die because of complications during}

man S
nancy and childbirth. Education can prevent these

pred
deams.

some child diseases are preventable but not
' yithout education: Simple solutions, such as malaria
nets and clean water, can prevent some of the worst
child diseases, but only if mothers are taught to use

them.
Education saves children’s lives: Education helps
women recognize early signs of iliness, seek advice and
actonit. If all women in poor countries completed primary
education, child mortality would drop by a sixth.

Education fights hunger. The devastating impact of
malnutrition on children lives is preventable with the help

' oteducation.

! Conclusion:

" Toconclude the present scenario, it may be said thatwoman
" inthe modern hi- tech society which is moving very fast
| underthe shadow of population explosion, conflicts, chaos
" and corruption can mould the personality of the adolescent

J and youth in a proper direction and perspective, provided
| with the woman themselves in power.

; There is a positive relationship between education and
| woman empowerment .In terms of government policies
| Ohwomen’s education, it was observed that while there
| 'Sno explicit discrimination by gender in most places,
neither is there a real commitment to provide sustainable
| programmes for women. There is such a perceived gap
: between the rhetoric and policies of decision-makers
; "]31 many of the women considered the policies as
| Simply paying “lip service” to women’s concems. Even
| Ndeveloped states of our country, the proportion of
'®sources that is being allocated to women’s needs is
Small considering the many diverse needs of the women.
| che fact that many of the decision-makers are men also
Onstrains their appreciation of these needs.
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The :

pre\,:f]ttu;laﬁork;"g and living conditions of women also
WOThBT' ez; 0 thgm from meaningful participation in
increasing im (L)lca_tlon programmes/projects. The
for them t F; VenShmeptofwomen makes it necessary
Sfmultaneogs 0_&13 on income-generating activities
This thereforevl\'n 1 the pgffomance of household chores.
edieis imits their time and energy to getinvolved
Bean pro; n Ft’TOQrammes. Many of the women that have
prograan]ec ed t_o. be beneficiaries of development
e es are illiterate, so the issue of literacy as a

men’s development concem is likewise a priority.

In spite of the above-mentioned problems, the women
agreed that, in order to promote women’s empowerment,
itis necessary to create an environment that will allow
women to participate in educational programmes and
sha}re the benefits. It was therefore emphasized that
while there is a need to set up specific education
programmes for women, there is also a necessity to
develop forms of education that will sensitize people
towards gender discrimination and will raise their
acceptance of women's promotion.

What should never be forgotten is that like boy/men,
glﬂMomen need to be partin the process lifelong learming.
Thatis true empowerment from “women for development”
the trend has to shift focus on “women in development”,
thz!twill indeed be a "Quality” change for “Equality”. While
being attracted by modernisation and globalisation we
must be confident to say no to marginalization. We are
on the precipice of profound change, as we anchor into
new-era of enlightment there arises a new paradigm
success which we are seeking for.
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