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ABSTRACT 
The age-specific fertility pattern has a distinct shape for all human population, to 

describe which, a number of parametric models have been proposed. The purpose of this study is 
to develop a mathematical model for fitting age-specific fertility rate pattern of various states of 
India. The present study is about the age specific fertility rate in India for different years. In 
recent years, developed countries have experienced a change in the age composition of their 
population.  In particular, these countries have seen an increase in the age-dependency ratio, 
computed as the ratio of the young population (under 15) and elderly population (65 and over) 
to the working-age population (15 to 64). Because the young and the elderly are the most likely 
to be economically dependent, analyzing their recent evolution may help us understand how 
changes in the age-dependency ration could affect other economic outcomes in the developed 
world. Fertility governs central and positive role in the study of human population dynamics.  
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INTRODUCTION 
 
 Fertility is one of the three main demographic features for any population (the others 
being mortality and migration). The growth of a human population depends solely on human 
fertility. Fertility represents the actual level of reproduction of a population based on the number 
of live births to a woman. Fertility levels are the determinant of the age structure of population 
which in turn governs the socio-economic and demographic characteristics of the population. 
Fertility, being a very complex phenomenon, affected by various social, biological, 
psychological, environmental and political factors, has always been a concern for demographers.  

In biology or human geography, population growth is the increase in the number of 
individuals in a population. Global human population growth amounts to around 75 million 
annually, or 1.1% per year. The global population has grown from 1 billion in 1800 to 7 billion 
in 2012. It is expected to keep growing, and estimates have put the total population at 8.4 billion 
by mid-2030, and 9.6 billion by mid-2050. Man nations with rapid population growth have low 
standards of living, whereas many nations with low rates of population growth have high 
standards of living. 

The latest data from the population Reference Bureau shows that there are 20 countries in 
the world with negative or zero natural population growth.  This is unprecedented in history. 
This negative or zero natural population growth means that these countries have more deaths 
than births or an even number of deaths and births; this figure does not include the impacts of 
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immigration or emigration. Even including immigration over emigration, only one of the 20 
countries (Austria) is expected to grow between 2006 and 2050. 
 
Purpose of ASFR 

The TFR is the most widely used fertility measure in program impact evaluations for two 
main reasons: 

 (1) It is unaffected by differences or changes in age-sex composition, 
 (2) It provides an easily understandable measure of hypothetical completed fertility. 

ASFR is the best measure for measuring fertility rate compared to all other fertility measure. 
Because ASFR is calculated in specific reproductive age group between 15-49. 
 
RESEARCH METHODOLOGY 

Methodology is the systematic, theoretical analysis of the methods applied to a field of 
study. It comprises the theoretical analysis of the body of methods and principles associated with 
a branch of knowledge. The methodology is the general research strategy that outlines the way in 
which research is to be undertaken and, among other things, identifies the methods to be used in 
it. We have used Age specific fertility rate and One way ANOVA for analyzing the Fertility 
pattern between the age groups in India. ASFR changes with respect to the age groups. ASFR 
gives an understandable measure of fertility.  

In order to get reliable and valid data the researcher will use both primary and secondary 
data. The primary data will be collect by researcher prepare questionnaire, interview and focus 
group. The secondary data will be gathered from published as well as unpublished documents, 
reports, books, journals, newspapers and other electronic media (internet).  
For this study we use secondary data. The ASFR data were collected from the website Census of 
India for 1971, 1981, 1991, 2001, 2011 and 2016. 
Birth Rate 

The average annual number of births during a year per 1,000 persons in the population at 
midyear; also known as crude birth rate. The birth rate is usually the dominant factor in 
determining the rate of population growth. It depends on both the level of fertility and the age 
structure of the population. 

CBR is a ratio of total registered live births to the total population during a specific year, 
multiplied by 1000. 

CBR = 
𝑩

𝑷
 X 1000 

Where, 
B is number of live births in a year 
P is the mid-year total population 
It gives a fraction of births per person. This rate is called crude because it ignores all 

differences in composition of the population. Firstly, the entire population cannot be in 
reproducing age group. Only female population that too in the age group (15-49 years) can give 
births. It is observed that the proportion of the population that lies outside the child bearing age is 
not constant for one population to another, but varies according to the levels of fertility and 
mortality. 
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Age Specific Fertility Rate (ASFR) 
It is obtained by dividing the number of births to the mothers of each age in that year by 

the number of women of this age in the population at that date and multiplying this figure by 
1000. The age specific birth rate then, is the number of births per 1000 women of a given age per 
year. Under this system women of reproductive sub-age groups, are divided and rate for each 
subgroup is separately found out. It is calculated by using the following formula: 

ASFR =  
𝒃𝒊(𝒙 𝒚)

𝒑𝒊(𝒙 𝒚)
 X K 

Where, 
bi (x-y) = number of births registered during the year to women in the age interval (x-y). 

Usually such an interval is of 5 years. 
pi (x-y) = mid-year population of women in the same age group (x-y) 

K = 1000 
In simpler way we can write 

ASFR = 
𝐁𝐢𝐫𝐭𝐡𝐬 𝐢𝐧 𝐬𝐩𝐞𝐜𝐢𝐟𝐢𝐞𝐝 𝐚𝐠𝐞 𝐠𝐫𝐨𝐮𝐩

𝐌𝐢𝐝 𝐲𝐞𝐚𝐫 𝐰𝐨𝐦𝐞𝐧 𝐩𝐨𝐩𝐮𝐥𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐭𝐡𝐚𝐭 𝐚𝐠𝐞 𝐠𝐫𝐨𝐮𝐩
 x K 

The ASFR is preferred over other fertility rates, since it considers the fact that women of 
all reproductive age groups do not have same fertility. It is also possible to calculate total and 
cumulative fertility rates. However, the ASFR's do not give a single measure of fertility to 
indicate its level in a society. 
One Way ANOVA 

The one way analysis of variance is an extension to the one-way analysis of variance. 
There are one independent variable (hence the name one-way). 
ANOVA easily generalizes to more factors 
One Way ANOVA Table 
 

Source SS D.F. Mean Square F 
A (or Treatment, or Explained) SS Between J - 1 SS Between/ (J - 1) MS Between

MS Within
 Error (or Residual) SS Within N - J SS Within / (N - J) 

Total SS Total N - 1 SS Total / (N - 1) 
 
Hypothesis testing using ANOVA: As usual, we determine the critical value of the test statistic 
for a given value of α. If the test statistic is less than the critical value, we accept H

0
, if it is 

greater than the critical value we reject H
0
. 

BIRTH RATE 

Year 1971 1981 1991 2001 2011 2016 

Birth 38.843 35.847 30.915 26.012 20.864 19.013 

Change (%) 7.20 7.71 13.76 15.86 19.79 8.87 
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 Birth rate in India 
Sources: Census of India 

The above diagram represents the birth rate in India for different years. It represents the 
birth rate declines in year by year.   
Age specific fertility rate in India, 2011 
 

 
 

Age Specific Fertility Rate pattern in 2011 
Source: Census of India 2011 

The above diagram represents the highest age specific fertility rate at age group 20-24 
(197). After 20-24, the age specific fertility rate is decreased gradually. Then the fertility rate is 
closed to zero birth.   
Age specific fertility rate in India, 2016 
 

 
Age Specific Fertility Rate pattern in 2016 
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Source: Census of India 2016 
From the above graph, the age specific fertility rate is highest at age group 25-29 (166) 

suddenly the age specific fertility rate is decreased rapidly between 25-29 and 35-39. Also it 
represented that the fertility rate is closed to zero (no birth). 
 
ANOVA ONE WAY 

Descriptive measures 
Births 

 
 

Year 
N Mean 

Std. 
Deviation 

Std. Error 

95% Confidence Interval for 
Mean Minimum Maximum 

Lower Bound Upper Bound 

15-19 358 76.9832 25.12656 1.32798 74.3716 79.5949 11.00 101.00 

20-24 1280 2.2067E2 34.80774 .97291 218.7601 222.5774 135.00 251.00 

25-29 1114 1.9747E2 45.98118 1.37765 194.7691 200.1752 117.00 255.00 

30-34 748 1.4155E2 47.55994 1.73896 138.1396 144.9673 70.00 202.00 

35-39 417 92.1031 39.91188 1.95449 88.2612 95.9450 26.00 138.00 

40-44 178 41.4831 18.15073 1.36045 38.7983 44.1679 9.00 62.00 

45-49 70 17.0571 7.24296 .86570 15.3301 18.7842 3.00 24.00 

Total 4165 1.6395E2 71.56738 1.10894 161.7795 166.1278 3.00 255.00 

 
ANOVA Table in Age group 

 
ANOVA 

Source of variation Sum of Squares Df Mean Square F Sig. 

Between Groups 1.479E7 6 2464181.887 1.566E3 .000 

Within Groups 6542458.735 4158 1573.463   
Total 2.133E7 4164    

 
Table shows the results for the moral sentiment experiment. There are several important 

aspects to this table that you should understand. First, as discussed above, the \Between Groups" 
lines refer to the variation of the group means around the grand mean, and the “Within Groups" 
line refers to the variation of the subjects around their group means. The “Total" line refers to 
variation of the individual subjects around the grand mean. The Mean Square for the Total line is 
exactly the same as the variance of all of the data, ignoring the group assignments. 
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 From ANOVA table refers that the age groups of significance value (p value) are less 
than 0.05 at α level of significance. So we accept the alternative hypothesis (H1). Hence it can be 
inferred that there is a significant difference exist in age groups.  

The adjusted R squared tells us that 100% of the variance in births is attributable to age 
group. 

Descriptive Statistics in years 

Descriptive measures 

Years 

 N Mean Std. DeviationStd. Error 
95% Confidence Interval for Mean

MinimumMaximum 

Lower Bound Upper Bound 

1971 1033 196.0261 68.57666 2.13366 191.8393 200.2130 24.00 255.00 

1981 904 181.5288 69.99210 2.32790 176.9600 186.0975 20.00 247.00 

1991 728 159.7473 70.13133 2.59924 154.6443 164.8502 12.00 234.00 

2001 559 135.1288 69.49171 2.93919 129.3556 140.9020 7.00 216.00 

2011 489 140.7873 62.81592 2.84063 135.2059 146.3687 3.00 197.00 

2016 452 122.9912 47.43295 2.23106 118.6066 127.3757 4.00 166.00 

Total 4165 163.9537 71.56738 1.10894 161.7795 166.1278 3.00 255.00 

 
 

ANOVA Table in Year 
ANOVA 

 
 Sum of Squares df Mean Square F Sig. 

Between Groups 2840018.443 5 568003.689 127.779.000
Within Groups 18487531.613 4159 4445.187   

Total 21327550.057 4164    
 

Table shows the results for the moral sentiment experiment. There are several important 
aspects to this table that you should understand. First, as discussed above, the \Between Groups" 
lines refer to the variation of the group means around the grand mean, and the “Within Groups" 
line refers to the variation of the subjects around their group means. The “Total" line refers to 
variation of the individual subjects around the grand mean. The Mean Square for the Total line is 
exactly the same as the variance of all of the data, ignoring the group assignments. 
 From ANOVA table refers that the years significance value (p value) are less than 0.05 at 
α level of significance. So we accept the alternative hypothesis (H1). Hence it can be inferred that 
there is a significant difference exist in years. The above table shows that there is significant 
difference exist in all years, because p value is less than 0.05. 

The adjusted R squared tells us that 100% of the variance in births is attributable to year. 
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CONCLUSION:  
 
 It is clearly observed from the tables and figures that the estimated values from the 
proposed model fits the data of observed fertility pattern for almost all Indian states considered. 
The advantage of this model is that it is very flexible and shows a very good fitting to different 
fertility patterns. India is very diverse country, the demographic profile of its states varies from 
state to state, but this model fits the age-specific fertility rate patterns of all states effectively.  
 This study is based on the fertility rates based on the reproductive age is 15-49. The 
graphical representations in this work that the high fertility occurs between ages are 20 - 24. 
After 20-24 fertility age rate was decline (in all year) gradually. Only few births occur at age 
group is 45-49.  From the One way Analysis of Variance table conclude that there is significant 
difference between age group (reproductive age) and years. It tells that all age group fertility 
rates are different in every year or fertility rates are decrease in every year.  
 From the above, it is clear that the age specific fertility rate is decline year by year the 
people in India. It may be due to various reasons such as literacy, religion, health, psychological 
effects etc, In future, we can research by any of the above which affects more in age specific 
fertility rate in India.   
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