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Abstract: The present research paper discusses the random 

experiments, probability and expectation. The random 

experiments like tossing a coin, tossing a die, etc. are regularly 

discussed in any probability book. This research paper will focus 

on a random experiment of new age. We determine the 

probability of having a baby boy and a baby girl while having 

sex between a female and a male which is a random experiment. 

Using probabilities, we will determine the expected sex ratio i.e. 

number of females per thousand males. The sex ratio in India is 

skewed towards males at present. We will suggest some remedies 

to achieve the target sex ratio of 1000 females per thousand 

males in 2051 in India. 
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I. INTRODUCTION 

andom experiment is an experiment whose all possible 

outcomes are known in advance but the occurrence of 

any outcome cannot be predicted with certainty before the 

completion of the experiment e.g. tossing a coin, tossing a 

coin twice at a time or tossing two coins simultaneously. 

 The set of all possible outcomes of random 

experiment is called a sample space of that experiment and is 

denoted by  . When a coin is tossed twice at a time then its 

sample space is   *           +. 

 A subset of the sample space is called an event. For 

the sample space   *           +, *  +, *  +, *  + 
and *  + are events. The event *  + results in two heads 

when a coin is tossed twice at a time. The event *  + 
represents two tails and *  + and  *  + pertains to one head 

and one tail when a coin is tossed twice at a time. 

 This experiment of tossing a coin twice at a time can 

be compared with the experiment of having sex between a 

male and a female, necessarily a married couple (a male and a 

female). Biologically, a male have sex hormones XY and a 

female have sex hormones XX. When a male and a female 

have sex, there is a chance of having a baby boy (when X of a 

female fertilises with Y of a male). When X of a female 

fertilises with X of a male then there is a chance of having a 

baby girl. In this uncertain experiment, we determine the 

probability of having a baby boy and a baby girl and the 

expected sex ratio. 

The Probability and The Expectation: 

 The sample space of this experiment is   
*           +. Henceforth, we can conclude that *  + and 
*  + result in a baby girl and *  + and *  + represent a baby 

boy while having sex between a male and a female. 

The probability of having a baby boy is calculated as  

   (       )  
 

 
 
 

 
. 

The probability of having a baby girl is determined by 

   (        )  
 

 
 
 

 
. 

The total probability of having a baby boy and a baby girl is 

 . 

 Let   denote the number of baby boy and   denote 

the number of baby girl with the corresponding probabilities 
 

 
 

each. It is clear that the number of baby boy          and 

the number of baby girl          in this experiment. 

Therefore, the expectation of baby boy is 

 ( )  
 

 
( )  

 

 
( )    

and the expectation of baby girl is 

   ( )  
 

 
( )  

 

 
( )   . 

 With the help of probability and expectation, we can 

calculate the sex ratio     as    . This shows that the sex 

ratio is 1000 females per 1000 males in a population. This 

human sex ratio is applicable to all countries in the world. 

According to Census 2011, India and other countries have the 

following sex ratio. 

Sex Ratio in India and Other Countries: 

R 
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Sex ratio is defined as the number of females per 

1000 males in a population. It is a key measure to monitor the 

development of a country. In developing country like India, 

sex ratio is generally skewed in favour of the males. The 

conservative people of the society which is a major part of the 

population in India creates a gender imbalance by viewing the 

male child as an asset and the female child as a liability for 

the family. To nullify this imbalance in gender of childs, the 

government of India must make an effort to improve the child 

sex ratio by giving several incentives to parents with female 

child. 

Countries*/State 
Sex 

Ratio 
Countries*/State 

Sex 

Ratio 

India 943 Bhutan 897 

Myanmar 1048 Russian Federation 1165 

Nepal 1014 Brazil 1031 

Afghanistan 931 Sri Lanka 1032 

Nigeria 995 China 927 

Australia 1011 United Kingdom 1037 

Pakistan 942 France 1056 

Bangladesh 978 
United States of 

America** 
1026 

Republic of 

Korea 
1020 Germany 1038 

* Only Selected Countries ** USA as per census 2010 figures on the 
websites of US Census Bureau. 

 

 

Fig.-1. Map indicating the human sex ratio by country. 

Countries with more females than males. (Pink) 

Countries with same number of males and females (i.e., 1 

male to 1 female). (Green) 

Countries with more males than females. (Blue) 

 In the world, there can be countries with more 

females than males, countries with same number of females 

and males (i.e. 1 male to 1 female which is ideal) and 

countries with more males than females as shown in the above 

figure. As the table suggests, there should be ideal situation 

where the number of females and the number of males are 

equal or equivalently the sex ratio should be    . The table 

shows that for all mentioned countries, the sex ratio should be 

          i.e.         which happens to be ideal most 

nearly.  

 If we take into consideration, all the countries in the 

world then this sex ratio must be    . But in India, it 

happens to be       females to   male or equivalently     

females against      males. 

Reasons and Remedies to Skewed Sex Ratio: 

 Some of the major reasons for this much skewed sex 

ratio in India are lack of the implementation of strict law 

regarding abortions, preference of the male child by majority 

of Indian population as discussed earlier and the rapes on 

women frequently occurring in India. 

 Now a days, in remote places of India abortions are 

occurring more regularly which should be stopped in order to 

improve sex ratio. Abortions are generally occurring for a 

couple having known a first child to be a female before birth 

of a baby by sonography and a couple having a first child to 

be a female and a second child to be again a female in foetus 

of a woman. If these couples decide to abort their babies 

(foetus) before birth, there will be an immense decrease in the 

girl childs. On the other hand, no couple decide to abort their 

babies before delivery to be born as a male child. As a result, 

abortions are occurring only to abort female childs resulting in 

the skewed sex ratio in India. 

 The preference of male child is another reason 

behind the skewed sex ratio. To decrease this skewed sex 

ratio, we must impose some rules for all couples in India. All 

couples in India should have at most two babies. Some of the 

couples may have 2 male childs, some may have 2 female 

childs and some of them may have 1 male child and 1 female 

child. This rule can contribute to level or balance the sex ratio 

in India. If couples do have only one child, either male or 

female, it will balance the sex ratio in the long run. 

 One more reason for the skewed sex ratio in India is 

the rapes occurring on women in India. The rapes are 

occurring not only in rural India but in urban India as well. 

Generally, illiteracy and unemployment divert the minds of 

youth to rape women in rural India. In urban India, the rapes 

are happening very often and the reasons behind them may be 

a night life in cities and a fashionable approach of women to 

have a sleeveless clothes or shorts or minis or midis. In short, 

high culture and fashion in cities create an atmosphere where 

women end up being raped. 

 As a whole, there are frequently happening rapes all 

over India as we are aware of those in recent years. This is a 

major reason why a couple in India don’t want to have a 

female child. 

 The laws regarding the punishment of the rapists 

should be tightened strictly, so that the rapes can be controlled 

drastically in India and that is the need of the hour. It will 

establish an atmosphere where couples want to have a female 
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child. After a long time, may be a decade or two decades, it 

will impact the sex ratio towards the balance in gender count 

in India. 

 The aim of this research paper is to improve the sex 

ratio upto the expectation of     ratio in India. Only writing 

and suggesting the remedies as discussed in this paper will not 

be sufficient to achieve the target sex ratio for India. The 

government of India should implement the stricter laws of 

abortion and the laws pertaining to the punishment of the 

rapists. The government should also follow the countries with 

more females than males. 

The government of India should implement these 

laws before 2021 in India, so that the target sex ratio of     

can be achieved in two decades in 2041 or completely 

achieved in 2051. 

The sex ratio is 1000 females per thousand males can 

be completely achievable in 2051. This has to be assured by 

the government of India because the government is for the 

people and by the people. The target sex ratio of     can be 

reflected in population census of 2051. 

Actual Observation in India: 

 In India,    women are still raped every day. At this 

rate, approximately       to       rapes are happening in 

India every year. If government of India can curb this horrible 

menace by executing the stringent punishment for rapists, 

definitely it will help to improve the sex ratio in long run. 

 Most of the rape accused are known to victims. The 

most of the rape accused, about       , were known to the 

victims in some capacity like family members, relatives, 

colleagues or known through somebody else. If this can be 

curbed anyway, the rapes can be decreased drastically or 

nullified. 

 Recently, the Maharashtra government amended the 

prisons rules to provide for a complete ban on parole or 

furlough for rape convicts, terrorists and others involved in 

heinous crimes. If the same law can be amended in India, the 

heinous crimes like rapes can be completely eradicated from 

India. 

 Moreover, government records peg the number of 

abortions in the country at   lakh a year but these numbers are 

significantly law. As per the survey on the incidence of 

abortion in India, provisional estimates place it at      

million. If the number of abortions is controlled towards 

vanishing, it will improve the skewed sex ratio after a 

significant period of time.  

 

 

II. CONCLUSION 

 With the help of probability, we conclude that the 

probability of having a baby boy and a baby girl is 
 

 
 each. The 

expectation of having a baby boy is   and the expectation of 

having a baby girl is   too. Hence, we conclude that the 

expectation sex ratio     i.e. 1 female against 1 male or 

equivalently 1000 females per 1000 males. 

 As per the discussion in this research paper, the sex 

ratio is skewed towards the males in population in India. 

There are few reasons behind this which has been discussed 

earlier. As compared to other countries India has 943 females 

per 1000 males. It has to be changed so that the sex ratio is 

balanced and it can accelerate the development of India 

eventually. 

 There has to be stricter implementation of laws by 

government of India. The government of India should ensure 

that the laws are followed properly and effectively as they are 

followed in other developed countries where the sex ratio is 

not only balanced but skewed towards the females. 

 The government of India should amend new laws 

regarding abortions so that not a single abortion can be 

executed in India in fact abortions should be banned. The laws 

regarding the punishment of the rapists should be so lethal 

that the rapists must be hanged to death immediately after the 

accused are caught. 

 The government of India should amend these laws 

before 2021. The government should also regularize the rule 

that all the couples in India must have at most two babies. 

This will balance the sex ratio after a long period of time like 

two decades or three decades. If these laws and rules are 

followed, gradually the sex ratio will improve. We are sure as 

a nation like India, we can achieve the target sex ratio of     

in population census of 2051 in India. 

 We humbly request the Indian government to 

implement these laws and start an initiative towards the target 

sex ratio of     in 2051. In 2051, we can and will have the 

sex ratio of 1000 females per 1000 males which will be the 

ideal situation in India.   
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