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ABSTRACT : The sex ratio is an essential social indicator for any country. For our research, we would draw the
sample from the 2011 census data of India. For sampling, the simple random sampling technique is used as its easy and
reliable technique. Some Statistical calculations are used to analyze the sample and compute the estimated mean of the
population. With the estimated population mean and confidence interval, we will get an idea of the sex ratio of India.
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I. INTRODUCTION

The ratio of females to males or vice-versa is called the sex ratio. The sex ratio for any country should 1:1 or 1000
females per 1000 males. Gender imbalance can cause many social and political issues in that country. For our study, I
have taken data on the sex ratio of India which is collected from the 2011 Census of India. This data contains the sex
ratio of every district in India. There are seven columns, Sr.no, District, State, Population, Sex Ratio, and 640 rows in
this dataset.

In this paper, a sample has been drawn from the population to estimate the population parameters. The simple Random
Sampling technique is used to draw a sample from the population, as simple Random Sampling is an effortless
technique to draw a sample from the population. At the same time, it provides an accurate representation of the
population. In simple random sampling, every element/row has an equal chance of being selected in the sample. After
estimating the population's mean and variance, we will calculate the standard error, critical value, and margin of error
to compute the confidence interval. With the sample mean and confidence interval, we will get an idea of India's sex
ratio. If the mean is close to 1000 (1000 females per 1000 males), we would say India's sex ratio is perfect.

II. LITERATURE SURVEY

[1] Female Sex-Ratio in India

In this paper author, 'Vijay Kumar Sarabu' discusses the declining sex ratio of India. For this research, he compared the
sex ratio of India of last one decade (1901-2011) and found out that there was a steady drop of sex ratio from 1901 to
1941 and from 2001 there is a slight upward trend. He compared the sex ratio of India with the neighbouring countries
and saw that Afghanistan ranked last, followed up by India being second last. This paper also analyzed the 2001 sex-
ratio of Indian states data with 2011 data and Indian rural sex ratio with urban cities. The author described some factors
responsible for India's low female sex ratio like married couples preferring boy over a girl, discrimination against girls
in every aspect of life like education, marriage, and employment. This paper also discussed the implication of this, like
the marriage squeeze, re-emergence of bride price, and increased crime against women. Some suggestions given by the
author to stabilize the Indian sex ratio are change in the attitude of men towards women, stopping gender
discrimination by imposing strict rules, and by spreading awareness.

[2] Sex Ratio of Maharashtra state: a geographical analysis

This paper's primary focus is to analyze the sex ratio of Maharashtra State with the 2011 census report. To understand
the decline of the sex ratio of Maharashtra state author has studied at the district level to identify the core problem.
According to the author, the Vidarbha region has a high sex ratio with an average of 977. In contrast, the Konkan
region of Maharashtra has a low sex ratio with an average of 940. The average Sex ratio of North Maharashtra,
Khandesh, Western Maharashtra, and Marathwada region are 962, 964, 967, 959, respectively.

[3] A study of Correlation between Literacy Rate and Sex Ratio in Haryana: Trend and Emerging Issues

This paper's main focus was to study sex ratio trends in India and Haryana and inspect the correlation between sex ratio
and literacy rate in the Haryana district. The author used Spearman's Rank Correlation method to calculate the
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correlation between sex ratio and literacy rate among Haryana districts. The author got a negative correlation, i.e., r = -
0.54, which tells us if the literacy rate increases, the sex ratio decreases and vice-versa.

[4] The Issue of gender ratio in India: An analysis

This paper aims to find a relationship between the per-capita income and sex ratio of Indian states and union territory.
The author divided the states and UTs of India into two groups. States and UTs with higher per-capita income were in
the first group and others in the second group when compared to the average per-capita of India. The author found a
negative correlation between per-capita income and sex ratio. States with a high per-capita income had a lousy sex ratio
when compared with low per-capita states.

[5] Determining sample size

Author Glenn D. Israel has discussed three criteria: level of precision, Confidence level, and Degree of variability,
which is required to determine the appropriate sample size. This paper uses various approaches to determine the sample
size, like Using a census for a small Population, Using a sample size of a similar study, Using Published Tables, and
Using formulas to calculate the sample size.

[6] Determining Sample Size For Research Activities

This paper used a formula published in the article "Small Sample Techniques" to determine the sample size of different
population sizes. The author created a table where he computed sample size for different population sizes and plotted
the graph of the same. As the population increases, the author found that the sample size increased at a slow rate and
remained somewhat constant from 380 sample size.

[7] Sampling: Why and how of it?

This paper explains why sampling is essential and its two types, probability sample and Non-Probability Sample.
Further, the author explained the subtypes of probability sampling with examples and their advantages and
disadvantages. The author concluded that probability sampling methods are the best approach for the generalizability of
the results to the target population and ensure the sample is representative.

[8] Pros and cons of different sampling techniques

This paper clarifies the concept of sampling. The author explains subtypes and different categories present in those
subtypes of sampling. This paper states the pros and cons of each type of sampling and tells which sampling technique
to use when.

[9]Standard Deviation and Standard error of the mean

This paper explains the difference between Standard Deviation and Standard Error of mean with their formulas and
plotted graphs to explain the same. This paper concluded that the Standard Error of Mean could describe the
characteristics of a sample. When analyzing statistical results, the Standard Error of Mean coupled with sample size is
more beneficial because it allows for a visual comparison of the estimated population through graphs and tables.

[10] Using the confidence interval confidently

This paper gives detailed information about Confidence interval, how to calculate them, their practical use in clinical
trials and some misconceptions regarding confidence interval. The author illustrates how the confidence interval's
width increases with the increase in confidence level and how the confidence interval's width is inversely related to
sample size.

III. PROPOSED ANALYSIS APPROACH

We are using the Simplified Formula for Proportions [5] to find the appropriate sample size for our study. For this, we
have assumed Proportion (p) = 0.5 because 0.5 indicates maximum variability in a population and a confidence of 95%.

N

T E N(e)?

Where n - sample size
N — Population size
e — precision level
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N 640 B
T 14+ N(e)? 1+640(.05)2

n 246

So, our sample size is 246.
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Figure 1. Bar Graph of Statewise Population of India. Visualization: Tableau

Visualization of AverageSexRatio of Different States
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Figure 2. StatewiseAverage Sex-Ratio of India. Visualization: Tableau
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Estimating Population Parameter
In Statistics, we use sample statistics to estimate population parameters. The sample mean will be used to estimate the
population parameter

Di=1%;

>l
I

X = 946.38

Estimating population variance
Sample variance is used to estimate population variance.

52 — Z?=1(xi - )_()2
n—1
5% =3970.16
Sample variance is 3970.16

Calculating Standard Deviation
Standard Deviation(SD) = VVariance (5%)

SD = v3970.16
SD = 63.00

Therefore, the standard deviation is 62.84

Computing Standard Error
Standard error represents the variation in the sample means of a sampling distribution [9]. The standard error is the
expected value of the standard deviation of means of several samples.

S = SD
~Vn

63
SE = ——
246

SE = 4.01

Confidence Level

Confidence interval is the percentage of all possible samples expected to include the true population parameter. For our
study, we would select a Confidence level of 95%. A confidence level of 95% means the confidence interval would
include the true population parameter.

Findingthe Critical Value

The critical value is a factor used to compute the margin of error. To compute the critical value, first, we have to
calculate o

_q < fid level)
o= confidence —
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Critical Probability(p*)
px=1— a/2
px=1— 0.05/2
p*=0.975

For finding the critical value, there are two tests, T-test and Z-test. We use T-test when Sample is smaller than 15 and

the population variance is unknown. Z-test is used when population size is big or greater than 15, and population
variance is known.

As the sample size is 246, which is significantly big, we will use Z-test. Using the Standard Normal Distribution table
to find the critical value of the z-score, we got

Critical value = 1.96
Margin of Error
The margin of error gives the amount of random sampling error in the result.
Margin of error = 7.938

ME = Critical Value x Standard Error
ME =1.96 x 4.01
ME = 7.859
The margin of error of our sample is 7.85
Confidence Interval
An approximate range of values that is likely to include an unknown population parameter is given by confidence
interval, which is calculated from sample data
The lower limit of the Confidence interval
Clpin = X— ME
Clmin = 946.38 —7.85

Cloin = 938.53

Upper Limit of the Confidence interval
Clyax = X+ ME
Clyax = 946.38 + 7.85
Cliyax = 954.23

Confidence interval — 938.53 to 954.23
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IV. FUTURE SCOPE AND DISCUSSION

For this study, the data is taken from the 2011 Census of India. In 2021 Indian government will conduct the census of
India. After the completion of the census 2021 data, we can compare our results with it and check if the sex ratio of
India has got worse or much better. In this paper, we have used Simple Random Sampling as there were no clear
subgroups in data to work with Stratified Random Sampling. Based on what criteria is used to segment the population
into various subsets, Stratified Random Sampling may provide a more precise representation. If 2021 census data gives
sex ratio in rural and urban parts of the district, we can utilize the Stratified Random Sampling technique to represent
the population better.

V. CONCLUSION

We aimed to get an idea of the sex ratio of India, for that statistical analysis was necessary to estimate the population
average. We draw a sample of 246 districts of India with their sex ratio from the population using a simple random
sampling technique. The estimated population mean is 946.38 with a confidence interval 0f938.53- 954.23. So, we are
95% confident that the true population mean would lie between938.53 to 954.23. The ideal sex ratio for any country
should be 1:1, or we can say 1000 females per 1000 males. The estimated sex ratio of India is less when compared to
the ideal sex ratio. A low sex ratio can lead to major demographic problems in India.
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