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Abstract: To select a suitable model for the life expectancy at birth for children in India. 

To predicts the nature of life expectancy for next few years 

Data collected: 
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sources such as: ( 1 ) United Nations Population Division. World Population Prospects, ( 2 ) Census reports and 

other statistical publications from national statistical offices, ( 3 ) Euro stat: Demographic Statistics, ( 4 ) United 

Nations Statistical Division. Population and Vital Statistics Report ( various years ), ( 5 ) U.S. Census Bureau: 

International Database, and ( 6 ) Secretariat of the Pacific Community: Statistics and Demography Programme. 
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I. Introduction: 

Life Expectancy at Birth for Chidren in India 

Life expectancy has increased rapidly since the Enlightenment. Estimates suggest that in a pre-modern, 

poor world, life expectancy was around 30 years in all regions of the world. In the early 19th century, life 

expectancy started to increase in the early industrialized countries while it stayed low in the rest of the world. 

This led to a very high inequality in how health was distributed across the world. Good health in the rich 

countries and persistently bad health in those countries that remained poor. Over the last decades this global 

inequality decreased. Countries that not long ago were suffering from bad health are catching up rapidly. Since 

1900 the global average life expectancy has more than doubled and is now approaching 70 years. No country in 

the world has a lower life expectancy than the  countries with the highest life expectancy in 1800. 

 

I.1 Life expectancy in India on the rise, but quality health care services inadequate 

Life expectancy in India has increased by more than 10 years in the past two decades, while globally 

children born in 2015 were expected on an average to live till 71.4 years, a new UN report revealed.  

In 2015, life expectancy at birth was 68.3 years in India which breaks down to 66.9 years for men and 

69.9 for women, the WHO’s World Statistics Report 2016 found. In 1990, Indians were expected to live on an 

average till 58 years. This rose to 66 years in 2013. 

Globally, life expectancy increased by five years between 2000 and 2015, which is the fastest increase 

since the 1960s. This has reversed the declines of the 90s owing to the AIDS epidemic in Africa and other 

challenges after the fall of the Soviet Union in Eastern Europe. 

―India must have had a lot of progress because it is such a driver of global progress (in pushing up life  

expectancy) because it is so big (in size),‖ Ties Boerma, Director of the Department of Health Statistics and 

Informatics at the WHO, told First post. This could be attributed to the ―massive progress‖ made around 

countering child mortality in the country. 

The WHO’s World Health Statistics is an annual publication since 2005 containing data from 194 

countries reporting on the status of health of the world’s people. 

One of the more worrying finding is that India’s share in Non-Communicable Diseases (NCD) has 

increased — there is a 26.2 percent probability of dying from any of the four main NCDs between the ages of 30 

and 70. This is one of the highest in South East Asia Region (SEAR) — higher than many African countries as 

well as most countries in the Americas, including the US. 

http://data.worldbank.org/indicator/SP.DYN.LE00.IN?end=2014&locations=IN&start=1960&view=chart&year_high_desc=false
http://data.worldbank.org/indicator/SP.DYN.LE00.IN?end=2014&locations=IN&start=1960&view=chart&year_high_desc=false
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―India has now moved considerably in the epidemiological transition or health transition where non-

communicable diseases now have also become a very important cause of death,‖ Boerma told the reporter. 

India is presented as country with particular challenges with maternal mortality and infectious diseases, but now 

it is grappling with newer challenges of heart strokes, obesity, cancer and diabetes. 

In 2012, 68 percent of the deaths globally – 38 million deaths – were due to NCDs of which 52 percent 

were premature deaths — that are deaths of less than 70-year-olds. Over three quarters of these premature 

deaths were due to cardio vascular diseases, cancer, diabetes or chronic respiratory diseases. 

Last year, Maternal Mortality Rate (MMR), defined as the number of maternal deaths per 1,00,000 live 

births, was estimated at 215 globally which translates to a whooping 813 women dying every single day due to 

childbirth. India’s MMR in 2015 was 174. Nepal was the highest in the SEAR group with a high of 258 deaths, 

while Sierra Leone topped the global list with an extremely high ratio of 1,360 mothers dying per 1,00,000 live 

children born. A related statistic shows that between 2006 and 2014, 74 percent of the Indian children were born 

through skilled personnel while the same percentage for Thailand is 100, while it is as high as 99 percent for Sri 

Lanka. 

India has about 24 skilled health personnel to serve 10,000 people. This rate is globally comparable 

only with Latin American countries like Peru and Nicaragua. 

An estimated 5.9 million children died under the age of five in India in 2015 with 45 percent of them 

being newborns. India’s mortality rate under five was 47.7 per 1,000 live births in 2015. 

Only 40 percent of the Indian population used improved sanitation in 2015, compared to 61 percent in 

Bangladesh and Indonesia, 46 percent in Nepal, 95 percent in Sri Lanka and 98 percent in Maldives. Improved 

sanitation implies that a facility is not shared with other households and where the output is safely disposed off 

in situ or treated offsite. Lack of access to proper sanitation facilities continues to affect development goals in 

India with the country having the largest population without improved sanitation facilities among the SEAR 

countries. Globally, 946 million people defecate in the open. 

Twenty three percent of the world’s children — 156 million of them — are affected by stunting. India 

had a prevalence of 38.7 for children under 5 years of age between 2005 and 2015. 

In 2015, the proportion of India’s population using improved drinking water sources was 94 percent. 

Although only three countries in the world have a less than 50 percent of the population accessing improvised 

drinking water sources, it is important to note that globally about one-quarter of the improved water sources are 

faecally contaminated and approximately 1.8 billion people drink such contaminated water. The access to such 

sources is further complicated in developing countries because of the distances of their location from home. 

Only 34 percent of the Indian population in 2014 relied on clean fuels compared to more than 95 

percent in Maldives and 68 percent among the Bhutanese population. Reliance on polluting fuels and 

technologies in the home is closely linked to poverty and social inequity, states the WHO report. Part of the 

consequence of use of unclean fuels was that the country had a high of 73.6 μg/m3 mean concentration of 

PM2.5 in urban areas — one of the highest among the SEAR countries and higher than many African countries. 

As many as 4.3 million people in the world die due to air pollution caused by cooking fuels and another three 

million die from outdoor pollution. 

The mortality rate due to intentional homicide in India is 4.3 per 1,00,000 population. The highest such 

rate is in Honduras of almost 104 deaths per 1,00,000 people. 

―Health care in India is very unequal,‖ the WHO official said, adding that there is a ―long way to go 

before there is quality service for everyone.‖ India scored 70 on relative inequality for accessing reproductive, 

maternal, newborn and child health interventions, according to data from 2005. The debate in India is around the 

challenge of providing quality health care without financial hardships, and social insurance that allow the poor 

to use private services and not just public services. 

―It is a big challenge for the private sector being so big. And the Indian government is putting relatively 

little money in health…the debate (in India) was very lively but the answers were still few,‖ Boerma said. 

There have been ―great successes‖ in Mexico’s Seguro Popular scheme — a public health insurance 

that covers a wide range of services without co-pays for its affiliates — and some Chilean initiatives that could 

provide models for tailoring to India’s settings. The Chinese experience has a very high insurance coverage for 

its population but has not been so successful in addressing the supply side of health care, the UN health agency 

said. 

Some states in India like Kerala could be an example for other states in terms of their health initiatives, 

Boerma said. 

Overall, India has scored 94 on 13 core capacities that the WHO’s International Health Regulations 

(IHR) stipulate for member states — for instance, on preparedness, response and critical capacities and 
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surveillance. Some countries like Japan, Cuba, Australia, Republic of Korea, South Africa score 100 while 

countries like China, Vietnam and Germany have a score of 99. The US scores 91. 

However, most of this data is self-reported annually by countries as required by IHR. WHO is moving 

into more external assessments of core capacities of countries — something that is ―evolving‖ at the moment. 

―We also feel that we need more objective assessments of where countries stand,‖ Boerma said. 

 

Some global findings 

- Life expectancy for children born in 2015 was 71.4 years. However, this remains uneven. For 29 high-income 

countries, the average life expectancy was 80 years, for 22 other low-income African countries, the life 

expectancy was less than 60 years. People in Sierra Leone have the lowest life expectancy globally for both 

sexes. 

- Healthy life expectancy stands at 63.1 years globally. 

- Japanese women are expected to live the longest with an average life span of 86.8 years while Swiss men have 

the longest average survival at 81.3 years. 

- The latest figures show that countries that traditionally perform well on the life expectancy scale like Japan, 

Switzerland, and Australia continue to make progress. 

- Research has shown that life expectancy grew by 2-2.5 years per decade in high-income countries during the 

20th century — whether such gains could be sustained over time is a huge debate among demographers. 

- There are 2 million people newly affected by HIV, 9.6 million with tuberculosis, 214 new malaria cases and 

1.4 billion people in need of treatment for neglected tropical diseases in the world. More than 10 million people 

die premature deaths before 70 years by cardiovascular diseases and cancer. As many as 8,00,000 people 

committed suicide across the world last year, while 80 percent of the 4,75,000 people intentionally killed in 

2015 were men. Despite measures to curb tobacco consumption in many parts of the world, more than a billion 

people smoke tobacco. 

 

Published Date: May 20, 2016 09:34 am | Updated Date: May 20, 2016 09:40 am 

 

I.2. List of Indian states by life expectancy at birth 

This is a list of Indian states by Life expectancy at birth. The figures come from the Human 

Development Index Report, published in 2011, by United Nations Development 

Programme (UNDP) India
[3]

 and Sample Registration Survey (SRS) based life table 2010-14.
[4][5]

 

The report provides life expectancy at birth for years 2002-06 and 2010-14. Kerala had the highest life 

expectancy among the states in India, while Assam had the lowest. The figures for North-Eastern States were 

unavailable.
[5]

 

 

Rank State 
Life expectancy at birth 

(2010-14)
[5]

 (2004)
[6]

 

1 Kerala  74.9 74.0 

2 Delhi  73.2 - 

3 Jammu and Kashmir  72.6 - 

4 Uttarakhand  71.7 60.0 

5 Himachal Pradesh  71.6 67.0 

5 Punjab  71.6 69.4 

5 Maharashtra 71.6 67.2 

8 Tamil Nadu  70.6 66.2 

9 West Bengal  70.2 64.9 

10 Karnataka 68.8 65.3 

11 Gujarat  68.7 64.1 

12 Haryana  68.6 66.2 

https://en.wikipedia.org/wiki/States_and_territories_of_India
https://en.wikipedia.org/wiki/Life_expectancy
https://en.wikipedia.org/wiki/Human_Development_Index
https://en.wikipedia.org/wiki/Human_Development_Index
https://en.wikipedia.org/wiki/Human_Development_Index
https://en.wikipedia.org/wiki/United_Nations_Development_Programme
https://en.wikipedia.org/wiki/United_Nations_Development_Programme
https://en.wikipedia.org/wiki/United_Nations_Development_Programme
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/List_of_Indian_states_by_life_expectancy_at_birth#cite_note-4
https://en.wikipedia.org/wiki/List_of_Indian_states_by_life_expectancy_at_birth#cite_note-4
https://en.wikipedia.org/wiki/List_of_Indian_states_by_life_expectancy_at_birth#cite_note-4
https://en.wikipedia.org/wiki/Kerala
https://en.wikipedia.org/wiki/Life_expectancy
https://en.wikipedia.org/wiki/Life_expectancy
https://en.wikipedia.org/wiki/Life_expectancy
https://en.wikipedia.org/wiki/States_and_territories_of_India
https://en.wikipedia.org/wiki/Assam
https://en.wikipedia.org/wiki/Northeast_India
https://en.wikipedia.org/wiki/List_of_Indian_states_by_life_expectancy_at_birth#cite_note-life_table-5
https://en.wikipedia.org/wiki/List_of_Indian_states_by_life_expectancy_at_birth#cite_note-life_table-5
https://en.wikipedia.org/wiki/List_of_Indian_states_by_life_expectancy_at_birth#cite_note-6
https://en.wikipedia.org/wiki/Kerala
https://en.wikipedia.org/wiki/Delhi
https://en.wikipedia.org/wiki/Jammu_and_Kashmir
https://en.wikipedia.org/wiki/Uttarakhand
https://en.wikipedia.org/wiki/Himachal_Pradesh
https://en.wikipedia.org/wiki/Punjab,_India
https://en.wikipedia.org/wiki/Maharashtra
https://en.wikipedia.org/wiki/Tamil_Nadu
https://en.wikipedia.org/wiki/West_Bengal
https://en.wikipedia.org/wiki/Karnataka
https://en.wikipedia.org/wiki/Gujarat
https://en.wikipedia.org/wiki/Haryana
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Rank State 
Life expectancy at birth 

(2010-14)
[5]

 (2004)
[6]

 

13 Andhra Pradesh (includes Telangana) 68.5 - 

14 Bihar  68.1 61.6 

* India  67.9 63.5 

15 Rajasthan  67.7 62.0 

16 Jharkhand  66.6 58.0 

17 Odisha  65.8 59.6 

18 Chhattisgarh  64.8 58.0 

19 Madhya Pradesh  64.2 58.0 

20 Uttar Pradesh  64.1 60.0 

21 Assam  63.9 58.9 

 

 
 

Definition of Life expectancy at birth: 

Life expectancy at birth is defined as how long, on average, a newborn can expect to live, if current 

death rates do not change. However, the actual age-specific death rate of any particular birth cohort cannot be 

known in advance. If rates are falling, actual life spans will be higher than life expectancy calculated using 

current death rates. Life expectancy at birth is one of the most frequently used health status indicators. Gains in 

life expectancy at birth can be attributed to a number of factors, including rising living standards, improved 

lifestyle and better education, as well as greater access to quality health services. This indicator is presented as a 

total and per gender and is measured in years 

 

Historical trends in health 1960- 2008 : 

This section will analyses trends in health indicators around the world over the last 50 years for the 19 

blocs considered. This analysis will allow answering to simple questions: have health indicators improved 

during the period considered? Has this evolution been homogeneous among blocs and inside blocs? As this 

project is named ―The Europe and the world in 2030‖, a particular emphasis will be given to EU 27 

performance, when data are available. Health is represented in our list of indicators of well being by Life 

expectancy at birth, and Mortality under 5 ratio. 

https://en.wikipedia.org/wiki/List_of_Indian_states_by_life_expectancy_at_birth#cite_note-life_table-5
https://en.wikipedia.org/wiki/List_of_Indian_states_by_life_expectancy_at_birth#cite_note-6
https://en.wikipedia.org/wiki/Andhra_Pradesh
https://en.wikipedia.org/wiki/Telangana
https://en.wikipedia.org/wiki/Bihar
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Rajasthan
https://en.wikipedia.org/wiki/Jharkhand
https://en.wikipedia.org/wiki/Odisha
https://en.wikipedia.org/wiki/Chhattisgarh
https://en.wikipedia.org/wiki/Madhya_Pradesh
https://en.wikipedia.org/wiki/Uttar_Pradesh
https://en.wikipedia.org/wiki/Assam
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 Trends in Life Expectancy at Birth 1960-2008 : 

Life expectancy at birth indicator calculates the number of years a newborn infant would live if 

prevailing pattern of mortality at the time of its birth does not change throughout its life. The table below, shows 

absolute levels and growth rates of life expectancy indicator between 1960 and 2008. 

 
II. Review of Literature: 

Fertility, mortality and migration are principal determinants of population growth. The agesex 

composition of the population of the country is impacted greatly by its fertility and mortality, unless migration 

level is very high. These are the demographic processes which determine the size, composition and distribution 

of the population. All these processes are under the influence of social and economic factors.  

 

FERTILITY: 

Fertility indicates the reproductive performance of a woman. The child bearing period of a woman is 

generally assumed to exist between the age 15 to 40. The level of fertility in demography is measured in terms 

of live-birth performance. The child bearing is, no doubt, basically a biological function, but the child bearing in 

any society is performed in socio-economic and cultural setup and is, therefore, influenced by socioeconomic 

factors as well as social customs, values and norms related to various aspects of childbearing Bhende (2003). In 

European and other developed and industrialized countries of the world, where individualism dominates the, 

modes of living, education is perfect, economic conditions is sound, standard of living is high and people are 

exposed to various media of communication, the birth rates are low. On the other hand, in a country like India, 

where society is agricultural, traditional and joint family oriented, people are living below poverty line and 

literacy and education is comparatively low, such conditions perhaps lead to the prevalence of high fertility.  

Researches conducted in the field of fertility relate to one or more of the stratification variables like 

income, education, family type and occupation. These stratification variables according to the Freedman (1963) 

are important in fertility research because of their role in social and economic development. Many studies were 

made to explain fertility differentials in evaluating the prospects for an early fertility decline in India (Parkasi 

and Malakar, 1967; Rele, 1972; Misra and Sharma, 1978; Reddy, 1978). 

  Driver (1960) reported that there were slight variations in the mean number of children born in 

different income groups amongst Muslims, Hindus, Buddhists and commented that education and fertility 

showed inverse relationship with the fertility i.e. with increase in education the fertility level declined amongst 

these caste groups in India. An illiterate wife and husband had 4.7 and 5.0 children born respectively, whereas 

wife of above primary level education and father with college education showed 3.9 children each. While 

studying the impact of occupation on fertility, he found that unskilled workers (4.3), agriculturists (4.9) and 

artisans (4.5) had the highest fertility, whereas the clerks had the lowest (3.9).  

The joint survey of Mysore population (1961) by United Nations and Govt. of India revealed inverse 

relationship between education and fertility, that is, women with high school or university education had 4 and 2 

children as compared to 5.4 for those with less education. The study also found little difference in mean number 

of children born to illiterate and literate women in Bangalore city, however, lower fertility was observed among 

educated women. The type of dwelling was used as an index of economic status by them, and they observed a 

positive association between completed fertility (that of women 45 years of age or over) and upper status. 

Female who were living in huts had 4.4 live-births, whereas those living in mud-houses and in still better houses 

had 4.5 and 5 live births respectively. 

 Anand (1966) observed a positive correlation between the education of the woman and number of 

children born/pregnancies; number of children was highest (9.1) among illiterates whereas the graduate mothers 

had 7.0 pregnancies. Illiterate as well as primary educated fathers showed 7.7 children, graduate and that with 

technical or professional education had 7.2 and 6.2 children respectively. The study also indicated inverse 

relationship between income and fertility, with more number of children in lowest income group as well as 

lower number of children amongst higher income group people. The number of children declined with an 

increase in the income except in Rs. 600 to 700 group, where it declined again, thereby showing non-significant 

correlation between income and fertility.  

Saxena (1973), in his survey of Lucknow city showed a clear inverse relationship between general 

marital fertility rate and monthly income. The general marital fertility rate was 240 for persons having income 

less than Rs. 75 per month, 180, 140 and 80 for people belonging to income categories of Rs. 150-300, Rs.500-

750 and Rs. 750 and over respectively. While studying fertility, he found that birth rate of illiterate women was 

40.2 and that of educated was 36.7.He found significant negative association between fertility rates and 

education. 
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  George (1976) found inverse relationship of income and occupation with fertility. He found high rank 

officials had lower fertility than other occupations viz. semi-skilled and skilled workers at all age groups, 

however, respondents from higher income group had smaller families than lower income groups in all age 

groups. This study showed strong inverse relationship between education and the number of live-births, 

illiterates had more children (5.57) and those with high school and college education had 4 and 3.87 children 

respectively.  

Mohammed (1977) studied the effect of socioeconomic variables on fertility in the Economic and 

Social variables on fertility in the Economic and Social Commission for Asia and the Pacific (ESCAP) region 

and found that the number of physians, literacy and economic activity rates inversely related to fertility. Nair 

(1978) found higher female literacy rates, medical facilities and favorable policy of government towards family 

planning programme responsible for bringing down the birth rate. Reddy (1978) studied the differential fertility 

in India and observed lower fertility among women with high school education than the literate women. He also 

found negative association between education attainment and the fertility level. 

  Sharma and Mishra (1978) observed a negative association between education and marital fertility and 

a decrease in fertility with rising educational status of the mother. The total marital fertility was found to be 

highest (5.29) for illiterate mother than that of mothers with higher education (3.71) among different caste 

groups in India. The investigators concluded that increasing literacy and educational attainment, higher age at 

marriage and acceptance of family planning would induce the fertility decline. 

 Mahedevan (1979) in his investigations on determinants of fertility differentials in South India, studied 

the variation in fertility with the help of socio-cultural variables, viz., age and family income, education and 

occupation of husband etc. Family income was found to be positively associated with the fertility. The study 

showed inconsistent pattern of fertility difference by occupation. For the population as a whole, fertility was 

found to be highest among agricultural laborers and lowest among owners and cultivators. As the general 

literacy level of wives was uniformly low among all the groups, therefore, the literacy rate of the husband was 

considered for educational variations in fertility differences. Education did not differ much as the proportion of 

higher educated men was very small among all the groups. Education of the husband was inversely related to the 

fertility in this study.  

 Krishnamoorthy (1980) noted that a desire for continuity of the family name or gender preference and 

for living children to support their old age is thought to influence the fertility behavior of couples in many 

countries. A reduction in mortality will increase the chances of survival for children and the continuation of 

family name. Thus, it is argued that with improved conditions, couples would tend to limit their reproduction, 

since a small number of births would be sufficient to assure continuity of the family name and survival of one or 

two children to support the parents during their old age.  

Bhuyan and Ahmed (1984) illustrated inverse but weak relationship between educated husband and 

fertility, with an appreciable decline of fertility at graduate level. An inverse relationship between the 

educational attainment of the mother and fertility was seen in this study, female education had more depressing 

effect upon fertility than male education. The study further revealed that occupation of husbands had significant 

impact on fertility. Persons involved in agriculture had maximum number of children born (4.36) followed by 

laborer, business, service and other technicians etc. This differential in fertility among husbands with different 

occupational patterns was highly significant.  

Mathur (1986) reported an association between education of the husband and income level up to some 

extent. The study further indicated a positive relationship between monthly income of respondent males of 

different occupations with number of children born to their wives, belief in family planning, knowledge as well 

as use of family planning methods, opinion on government facilities in regard to family planning and their 

attitude towards inclusion of sex. 

 Puri (1989) illustrated that fertility level declined sharply as the educational level of the women 

increased, while the total fertility rates for illiterate women was 5.1, it was 2.1 only for women, who were 

literate but below middle school level. Thus, he observed that fertility levels were declined as educational level 

increases.  

 Das and Pandhiyar (1991) reported that the levels of total marital fertility rate have a tendency to 

decrease with an increase in the educational level of the husband and wife. Similarly, family income was found 

to be negatively related with fertility. The study indicated that the fertility of manual workers was higher as 

compared to that of white-collar workers. The use of conception has a tendency to increase with an increase in 

socio-economic status, while the duration of postpartum in fecund ability has a tendency to decrease. It was 

found that husband's occupation and family income were also important in causing favorable changes in fertility 

by off-setting the fertility-enhancing effect of modernization. However, the education of the husband and wife 

indicated little effect in lowering fertility.  
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Murthi et al. (1995) illustrated that female literacy and female labor force participation had a negative 

and statistically significant effect on TFR. Fertility was also significantly lower in the southern and western 

regions. Syamala (2001) demonstrated the influence of childhood mortality on fertility behavior of women in 

Goa. They showed that the net effect of child mortality could be substantial. Women with personal experience 

of child loss and having pessimistic opinion about the level of mortality, produced, on an average, about two 

children more than similar women who never experienced a child loss and were optimistic about the level. The 

tendency to replace a dead child was found to cut across the level of literacy and religious background of 

women and hence increased fertility rate. 

 Bawah and Zuberi (2001) examined the association between childhood mortality and socioeconomic 

status (housing characteristics and household possession such as source of water, type of toilet facilities, housing 

construction materials; and household possession like radio, television, and animal possessions) in three 

southern African countries. They found that the chances of childhood mortality decreased consistently with 

levels of the socioeconomic status index.  

Singh et al. (2002) studied the impact of education and autonomy on fertility of women of rural and 

semi- urban areas of Varanasi district of Eastern Utter Pradesh of India. They found that level of autonomy 

increases as education increases, The percentage of women possessing high level of autonomy among highly 

educated, was twice of that relating to uneducated. They concluded that substantial reduction in fertility can be 

achieved through popularizing women education, promoting of employment opportunities for women, 

improving in women’s role in decision making and encouraging inter-spousal communication in family affairs. 

The desire for son was associated with low contraceptive prevalence. It had been suggested that the value of 

sons would be lowered in order to make family planning a success in reducing fertility. 

 mortality by a school construction program that took place in Indonesia between 1973 to 1978. They 

showed that female education is a strong determinant of age at marriage and early fertility than male education. 

However, male and female education seems equally important factors in reducing child mortality.  

Wardle and Steptoe (2003) investigated attitudes and beliefs that might underlie behavioral choices, 

including health locus of control, future salience, subjective life expectancy, and health consciousness, in a 

nationally representative sample. Lower socioeconomic status was associated with less health consciousness, 

stronger beliefs in the influence of chance on health, less thinking about the future, and lower life expectancies. 

Socioeconomic differences in healthy lifestyles were associated with differences in attitudes to health that may 

themselves arise through variations in life opportunities and exposure to material hardship and ill health over the 

life course.  

Bossuyt et al. (2004) documented that people with a low level of education have shorter lives than 

people with a higher level of education. They also have fewer years in good perceived health, and can expect 

more years in poor health in their shorter lives. The inequality in health expectancy seems to be greater in 

females than males.  

Biswas and Kapoor (2004) studied the age at menarche and menopause of the women among Saharia – 

a primitive tribe of Madhya Pradesh. In women life, menarche and menopause were the significant and 

inevitable events which indicated a particular adult stage of first periodical flow of blood from womb and cease 

to ovulate and menstruate respectively in all healthy women. Mean age at menarche and menopause of women 

were varied in regarding the different background factors like – nutritional status, family size, medical facility, 

genetic factor, environment, education, birth rank, living standard, socio-economic condition, etc. Mean 

menarcheal and menopausal age of Saharia women have been found to be high (13.5 ± 0.84 years) and low 44.6 

± 1.17 years) respectively.  

El-Ghannam (2005) investigated that the relationship between fertility rate differentials and child 

mortality, female life expectancy, age at the first marriage for women, Mean years of women education, and 

participation of women in labor force among low developed countries and more developed countries. The 

results suggested that increased total fertility rate in LDC’s were more occurred among women who had more 

children die and who had participated more in labor force. Moreover, the result implied that total fertility rate 

decreased among women’s in MDC’s that had more number of years of female life expectancy and more 

participation in labor force. He also found that child mortality was quite high in those countries that fallen into 

the poor and extremely poor health and education. Therefore, the total fertility rate could be more some LDC’s 

than MDC’s. Other contributing factors included; such as adequate age at first marriage, raising educational 

attainment, and improvement health care of women that reduced child mortality rate. These factors supported in 

lowering total fertility rate of women in LDC’s. 

 Singh et al. (2006) assessed that how husband’s knowledge, attitude towards pregnancy control, and 

sexual behavior vary by socio-demographic factors that characterize the state’s population of Uttar Pradesh. 

They showed that husbands know relatively little about reproductive health. Very few husbands recognized the 
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danger symptoms of pregnancy and delivery. The husbands with higher levels of education, higher economic 

status, who belong to general castes, engaged in professional or white collar jobs and those who reside in urban 

areas tend to know moderately more about reproductive health matters which helped in reducing fertility rate.  

Nahar and Rahman (2006) examined the factors associated with women’s age at first marriage and 

interval between marriage and birth during 1983-1985 and 1992-1994. They documented that age at marriage 

was steadily rising in rural areas of Bangladesh, and the increase was strongly associated with increased female 

education. However, education of women has opposite effects on childbearing i.e. on the first birth (fertility). 

There was an indication that educated women tend to have their first birth as early as possible after marriage. 

 Josipovic (2007) examined the relationship between the education and fertility. In the prevailing view 

of the literature, education was treated as a highly influential factor in reproductive behaviour. This view posited 

a simple linear relationship between the two. It was argued that education and fertility make, rather than a 

simply linear relationship, a subtle pair. The data analyzed was selected from geographical regions of Slovenia. 

The analysis brought curved relationship between education and fertility. He concluded that disparities in 

fertility rates among women with dissimilar levels of education in the studied territories were slowly 

diminishing through time, or have converted into other kinds of factor relations. 

  Hagestad and Call (2007) documented that overall differentials in completed fertility can be assessed 

both in terms of having any children and number of children. In low-fertility countries, a negative association 

between educational level and both having any children and number of children was often found in women, 

although lately differences in Scandinavian countries had been found to be relatively modest. For men there was 

less evidence on this issue and it was also less consistent than for women.  

Goodman & Koupil (2009) Studied biological and social determinants of mortality and fertility which provided 

insight into selective pressures in a population. They studied determinants of reproductive success using multi-

generational data from a large, population-based cohort of 13,666 individuals born in Sweden between 1915 and 

1929. The effects of birth order, mother's age, mother's marital status and family socioeconomic position (SEP) 

upon reproductive success, measured as total number of children. Reproductive success was associated with 

both social and biological characteristics at birth. Higher family SEP was also associated with improved fertility.  

Priya et al. (2009) reported that menarche and menopause demarcated the limits of potential 

reproductive life span in the female. A number of studies had conducted on this aspect in different endogamous 

population of Andhra Pradesh at different time’s. For the present work the urban and rural areas of Kshatriya 

women had been taken to study and this population has not studied previously on this aspect. In the study 

population it had been observed that, the early menarche in urban area while late menarche more in rural area. 

The difference of mean menopausal age between rural and urban areas was not significant.  

Huber et al. (2010) investigated the association between socioeconomic status and reproductive output 

which was varied by the source of status and resources, the woman's education, and her age at reproductive 

onset (proxied by age at marriage). They examined the association between a woman's reproductive output and 

income and education by using a large sample of US women. Education, income, and age at marriage were 

negatively associated with a woman's number of children and increased her chances of childlessness. Among the 

most highly educated two-thirds of the sample of women, husband's income predicted the number of children. 

The association between a woman's number of children and her husband's income turned from positive to 

negative when her education and age at marriage was low (even though her mean offspring number raised at the 

same time). The association between a woman's own income and her number of children was negative, 

regardless of education. Higher education led to lower birthrates. ] 

MORTALITY: 

 Mortality is one of the demographic components which determines the growth and structure of a 

population. The purpose of measuring mortality is to draw inferences about the likelihood of deaths occurring 

within specific population during a specific period of time. The patterns of mortality or risk of dying are some 

times the valuable indications of the levels of public health services in the country. Declining mortality means 

reduced incidence of widowhood and longer continuance of couples in married status, which would 

subsequently lead to rise in birth rate. A decline in infant and child mortality would directly or indirectly 

increase the birth interval and hence help in reducing fertility. 

  The rapid growth of public health and medical services coupled with some improvement in socio-

economic conditions did result in some decline in overall mortality in the country as well as in the status, though 

the level of mortality in India is high because of its high infant mortality. High socio-economic status is 

definitely associated with below average mortality and low socio-economic status results in above average 

mortality. Many workers, Viz., Frenzen and Hogan (1982), Caldwell (1979), Gwratkin (1980), Cochrain and 

Zachariah (1983). Stressed importance of socio-economic development and advancement in public health 

technology to reduce child mortality and its effect on sub sequent fertility in women. However, some of these 
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studies had analysed the trends and differentials of infant and child mortalities in societies, where rapid 

population growth and low level of development had worsened general socio-economic conditions over the 

years.  

Shin (1975) studied the infant mortality of 63 selected countries and observed that child mortality was 

closely associated with national socio-economic development, as well ad the social class of people (Antonovsky 

and Judith, 1977). 

  Caldwell (1979) and Frenzen and Hogen (1982) found that the inverse relationship between socio-

economic variables and child mortality often reflects differences in parental knowledge and skills as well as 

family resources. Caldwell (1979) showed that education enabled the mother to adopt modern ideas and her 

ability to deal with new ideas especially those from outside her own culture. Better information about hygiene 

and nutrition could lead directly to prevent some of the most common childhood diseases. An educated mother 

was found to be capable of judging the gravity of illness, to understand the capabilities of modern medicine and 

to seek approximate care for the sick child at the right time.  

Jayachandran (1980) reported that the various socio-economic and demographic variables favored 

Punjab in having a lower level of infant mortality rate; it was much higher compared to Haryana. The higher 

infant mortality rate in Punjab might be due to the fact that they did not fully appreciated the beneficial effects 

of large amount of money being spent on medical aid facilities.  

The study conducted in Greater Bombay, showed that infant mortality rates had declined faster during 

1960-76 from 95.2 in 1960 to 74.1 in 1976. Male mortality (29.3) was found to be much higher than female 

mortality (26.01) during the period of first days, whereas in the latter age group, female mortality exceeds male 

mortality (Arora, 1980).  

The other factors associated with child mortality differentials were differences in access to health care 

after birth (Hains and Rogar, 1978), and differences in demographic characteristics of mothers such as age, 

education and class (Bouvier and Jean, 1976; Frenzen and Hogen, 1982). 

  Varadarajan (1981) found that the crude death rate among the Kates of Nilgires district of Tamil Nadu 

was 13.40 and the infant mortality rate was 125.The causes of deaths were premature births.  

Mukherjee (1981) studied the fertility and children mortality indicators for India from 1901 to 1981 

and reported that deaths in the 0-4 age group each 5 years period, upto 1971, it was about 40 per cent and by 

1981, the percentage increased to 47 per cent. The study further revealed that during 1961-66 and 1966-71, 

about 23 per cent of children died before reaching the age of 15, in the earlier periods such deaths were more 

than one-third of the births and in the later years the deaths by age15 declined marginally.  

Bhatia and Neumann (1982) indicated that age at first marriage, ethnicity and marital stability were the 

significant predictors of fetal mortality in rural Ghana, while no statistically significant relationship has been 

found between fetal mortality and education and occupation of the wife, type of family (nuclear or extended) 

and family planning methods used.  

Sinha (1983) studied the trends of female mortality in India in relation to male mortality and found that in the 

beginning of the present century, the female population experienced a slightly lower mortality than male 

population, though the difference was marginal. However, the mortality in case of females increased from 1911 

to 1971 and the increase of 8.2 per cent was noticed in the decade 1961-71, which is the maximum and this gap 

of male and female death rate caused deterioration in the level of the sex ratio. The study further reported a 

decline in the female death rate during 1971- 81, which was much more in relation to that of male death rate. 

Reddy and Mahadevan (1984) indicated higher incidence of infant and child mortality among slum 

dwellers than non-slum dwellers. A linear positive relationship was found between personal experiences of 

infant and child mortality on one hand and fertility on the other.  

Srivastava (1985) found non-significant difference between infant mortality and mortality before reproductive 

age, Infant the mortality on the whole was lower and fertility higher among the Lamanis of Indra Nagar, which 

might be due to the low value of index of opportunity for selection among the Lamanis.  

Kao and Dyson (1986) reported that the infant mortality rate for Maharashtra as a whole was estimated 

to be 82 infant deaths per thousand live births and it was much higher (94) in rural than in urban areas (56). 

Again among different religions, Muslims showed the lowest (63), early age mortality and the Buddhists the 

highest (105), whereas the Hindus had intermediated mortality (82). This may be due to the greater tendency 

towards urban residence among Muslims and the scheduled castes/scheduled tribe, status of many persons 

classified as Buddhists. The infant mortality rate for male children was 87, whereas that of female children was 

78.  

Amin et al. (1986) found that the differences in child mortality levels by categories within each 

variable suggested that the socio-economic variables had some impact on infant and child mortality. Again 

higher family resources of higher socio-economic status as represented by parental education or modern items 
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owned had a statistically significant effect on reduction of infant and child mortality. Negative coefficient of 

socio-economic variables on infant and child mortality indicate the importance of modern influuence and 

modern treatment in reducing child mortality. 

  Gandotra and Das (1986) stated the cause of infant mortality and revealed that more than 60.0 per cent 

neonatal deaths occurred due to infective and parasitic diseases. These diseases were again found to be the main 

killer of children in post-natal stages along with gastroenteritis education of mother showed deaths between 

illiterate mothers and mothers with some education. Again the study revealed that the child mortality was higher 

for mother working outside the house-holds than for housewives. Occupation of the father determines the socio-

economic status of the households, the child mortality was found to be higher in laborers as compared to all 

other occupations. As far as the causes and death were concerned, it was seen that neonatal deaths were more 

than the post-natal deaths.  

Mahedevan et al. (1986) Showed that nearly 55 per cent of the infant deaths occurred within 26 days 

after delivery. The critical period of delivery and for timely medical services were during the first three days of 

birth, and frequently, during the remaining period of 20 days, apart from the time when supplementary foods are 

commenced. Several socialisation variables such as administration of pre-lacteal feeds, breast feeding, initiation 

of supplementary foods, care and affection, together affected the incidence of infant mortality. Nutritional 

deficiency resulting from poor food choice, poverty and timely and proper medication combinedly affected the 

health of the mother and consequently, led to infant mortality.  

Casterline et al. (1989) examined the relationship between household income and child survival in 

Egypt. Income had little effect on infant mortality but was inversely related to mortality in early childhood. The 

relationship persisted with other associated socioeconomic variables controlled. The mechanisms underlying the 

income effects were not evident from this analysis: income differentials in sources of household drinking water, 

type of toilet facilities, and maternal demographic characteristics do not explain the net impact of income on 

child mortality. The absence of effects on child survival of the size of the place of residence and the relatively 

weak effects of maternal schooling were also notable.  

Mukherji and Coyaji (1991) reported that Uttar Pradesh had the highest infant mortality rate of 141.6 in 

1985; Rajasthan had 108.2 and the all India average was 97.2. However, all the three areas had comfortable 

proportion of neo-natal mortality rate in infant mortality rat of 61.65, 60.07 and 61.83 per cent respectively. 

Similarly, Orisa, Maharashtra, Andhra Pradesh and Gujarat had different infant mortality rates in 1985. The 

study further a fall in infant mortality as a whole between 1974 and 1985, this was mainly in the post neo-natal 

period from 56 to 38 per thousand live births while neo-natal mortality remained unchanged in both the urban 

and rural areas. Maternal factors like literacy, income, nutrition, age and parity at birth, low birth weight of the 

baby etc., can play an important role in bringing about a sustained change in early childhood deaths. 

 Hope (1992) assessed the increasing rates of mortality among the children of low-income African-

American families in the United States and the intensifying problem of improper health care that seems to have 

given rise to it. They documented that the primary problem underlying the health - care assess of low- income 

African- American is that there is neither a system of universal entitlement that ties their health care in with the 

rest of the population nor as explicit and comprehensive strategy for care outside the dominant private system. 

  Rajaram (2000) analyzed the fertility and child mortality in India based on secondary data available at 

the district level. Most of the variables viz. female literacy, female age at marriage, family planning, availability 

of health services, urbanization, economic structure showed their effects in the expected direction. Urbanization 

was a powerful variable that influence both mortality and fertility. It has significantly negative influence on both 

fertility and under five mortality. Under five mortality was significantly lower in areas with a high urbanization, 

later marriages, and higher use of sterilization methods. The social stratification measure, the percentage of 

scheduled castes and tribes has a strong positive relationship to under five mortality. However, the adult female 

literacy has a significantly negative effect on fertility, but it was not a powerful variable in explaining the under 

five mortality.  

Nair et al. (2000) documented the positive influence of maternal health care programmes on infant 

survival in India. The data for analysis was taken from NFHS 1992-93 reports of India and major states. All 

maternal care indicators were highly correlated with differential mortality measures. The findings of the study 

revealed the importance of education and health care practices with respect to maternal care services and infant 

and child survival. Child health programmes and family planning together accelerated the reduction of both 

mortality and fertility.  

Gandotra and Das (2001) evaluated the determinants and infant mortality in Gujarat and Maharashtra. 

They documented that infant mortality was found to be high when, the age at effective marriage of mother was 

below 18 years, interval between last two live births was below 18 months, and when the mother was illiterate. 

Mother’s young age had negative impact on infant mortality.  
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Jatrana (2001) conducted a survey between April 1996 to February 1997 of factors affecting infant and 

child survival in the Mewat region of Haryana State. They reported an association between household 

environmental factors and infant mortality. Hazard analysis suggests that crowding, refuse disposal and the 

presence of animals inside the courtyard were important correlates of infant mortality. The children with low 

risk of mortality were those who live in less crowded households (>3 persons per room) and who do not dispose 

of refuse in the courtyard and do not keep the animals inside the courtyard, Sanitation facilities were not found 

to have a significant effect on infant mortality. None of the socioeconomic variables (ownership of land, 

education of father and mother) was significantly related to infant mortality. 

 James and Subramanian (2004) developed a framework, to understand the determinants of neonatal 

mortality. They suggested two sets of factors: one relating to mother (like demographic, nutritional, genetic etc.) 

and the second relating to health seeking behavior and availability of quality health services. The study observed 

that many maternal factors do not play a crucial role in determining neonatal mortality except the birth interval 

variables. This points to the fact that mere enhancement of nutrition or socioeconomic factors may not help in 

controlling neonatal deaths in the country. The delivery, under medical supervision showed a positive 

significant relationship with neonatal mortality. It indicates the need to provide standard hospital care to save 

life of neonates.  

Amouzou and Hill (2004) examined under- five mortality (U5MR) trends in sub- Saharan Africa, and 

the association socio-economic status- indicated by per capita income, literacy, urbanization- and under five 

mortality between 1960 and 2000. It showed substantial decline in U5MR in all sub- Saharan Africa regions 

between 1970 and 1990. Regional differential among West, Central and East Africa that existed in 1960s have 

largely disappeared by 1990. However, the decline in U5MR appears to have stalled in 1990s and some 

countries have experienced increases. The analysis showed a consistent negative relationship between U5MR 

and per capita income, but a given income implied lower U5MR as one moved towards the present. There was 

also a significant positive association between illiteracy and U5MR, and negative association between 

urbanization and U5MR. However, the effects of urbanization and illiteracy had diminished in the past decade, 

while the effect of per capita income has increased.  

Garcia-Gil et al. (2004) illustrated the association between various social indicators and mortality in 

Seville, Spain. The social indicators that correlated most closely with mortality were illiteracy and female work 

participation. High female work participation and higher literacy resulted in higher mortality.  

Prakasam and Prasad (2005) described that household environmental factors were more influencing on 

mother and child health. Better cooking facilities, availability of water at house, better sanitation facilities might 

lead to better living condition and in turn might lead to better health by examining the household socioeconomic 

and environmental, sanitary and child survival variables in tribal household in Chattisgarh. Household 

environmental factors, sanitation facilities, women literacy, husband’s literacy, SLI had been considered to 

know the influence on child survival by different caste in Chhattisgarh. It had been observed that having better 

environmental factor, households who were having medium and above index value, better work status of women 

and husband literacy had influence on child survival status among the population.  

Gisselmann (2005) illustrated that infants of women with low or intermediate education had 

significantly higher mortality than those of highly educated women. This study showed that women with low 

education were at higher risk than women with a higher education of giving birth to infants who died within 

their first year of life. 

  Laaksonen et al. (2005) examined socioeconomic inequalities in self –rated health by analyzing 

indicator of childhood socioeconomic circumstances, adult socioeconomic position, and current material 

resources. Each socioeconomic indicator was inversely associated with self rated health. Childhood economic 

difficulties, but not parental education, were associated with health independently of all other socioeconomic 

indicators. Home ownership and economic difficulties, but not household income, were the material indicators 

associated with health after full adjustment. Both childhood and adult- hood economic difficulties showed clear 

association with health and with conventional socioeconomic indicators.  

Uddin and Hossain (2008) investigated the predictors of neonatal and post-natal mortality in 

Bangladesh by utilizing the data of Bangladesh Demographic and Health Survey (BDHS) 1999- 2000. The 

study revealed that infant mortality was varied significantly by several variables. Among all the variables, 

parental education had significant negative effect on infant mortality, while parental occupation had significant 

influence on Post-neonatal mortality. The infant mortality was found higher in smaller families and it decreased 

significantly with increase of mother’s standard of living index. Multiple regression analysis carried out by 

using the significant variables i.e. mother’s education, family size, breastfeeding status, mother’s age at birth 

and TT during pregnancy influenced the mortality.  
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Hossain and Islam (2009) studied the effects of demographic and household variables on infant and 

child and under-five mortality of Charghat Thana in Rajasthani District of Bangladesh. Logistic regression 

model was employed to determine which factors effect on infant, child and under-five mortality. It was 

indicated in the study that age at marriage, mother’s age , household conditions and breast feeding practices 

were significantly associated with infant , child and underfive mortality. This study also suggested that higher 

birth order should be decreased because children with higher birth order had higher probability of death because 

of the effect of repeated pregnancies in depleting woman’s resources and straining her reproductive system and 

also mothers would be encouraged to breastfeed their children during infant and childhood period.  

Tsui et al. (2010) documented that usage of family planning methods can prevent motherchild 

transmission of human immunodeficiency virus, contribute to birth spacing, lower infant mortality risk, and 

reduced the number of abortions, especially unsafe ones. It was also shown to significantly lower maternal 

mortality and maternal morbidity associated with unintended pregnancy and family planning practices can help 

in reducing the mortality rates.  

 
III. Statistical analysis: 

1.   Choosing a suitable curve for the data : 

3.1.1  Fitting of straight line Trend  Y =a+bx. 

Let us choose a straight line trend of the from Y=a+bx to the following Life expectancy  birth data of India. 

TABLE:1 

 

Model Summary and Parameter Estimates 

        

Equation 

Model Summary Parameter Estimates 

R Square F df1 df2 Sig. Constant b1 b2 b3 

Linear .989 4.906E3 1 53 .000 42.938 .487   

Quadratic .999 2.006E4 2 52 .000 41.342 .668 -.003  

Cubic .999 2.802E4 3 51 .000 40.858 .781 -.009 6.506E-5 

       

From above table, we get the linear trend line as  Ŷ=42.938+.487x.Based on the above fitted model , the 

predicted values are  obtained. Thus using 

        𝝌²   analysis for testing for goodness of data,   𝝌²=Ʃ[
(𝒀−Ŷ)²

Ŷ
 ]   ~   𝝌²   (n-1)df 

    =   
(3085 .459−3085 .785)2

3085 .785
 

              = 0.000 

Inference: 

 From the above chi-square test the calculated value is 0.000,which is less than table value   𝝌² 0.05,54= 

that we conclude that the linear line is not a suitable model for the live birth data. 

 

2.  Fitting of second degree parabola of the from  

         Y=a+bx+cx² 

From above table, we get the second degree curve line as Ŷ=41.342+0.668x-0.03x². Based on the above fitting 

model. the predicted values are obtained. Thus using                                                 χ2 analysis for testing for 

goodness of data   𝝌²=Ʃ[
(𝒀−Ŷ)²

Ŷ
 ]      ~   Ŷ² (n-1)df 

𝝌²=Ʃ[
(𝒀−Ŷ)²

Ŷ
 ]  ~   Ŷ² (n-1)df 

 =   
(3085 .459−1649.45)2

1649 .45
 

 =    1250.188 

Inference: 

 From the above chi-square test the calculated value is 1250.188 ,which is less than table value    𝝌² 

0.05,53=75.320 that we conclude that the second degree curve as line is not a suitable model for this data. 

TABLE:2 
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YEAR LIVE BIRTH CODE SQARE CUB LINEAR QUADRATIC CUBIC 

1960 41.17195122 0 0 0 42.938 41.384 40.858 

1961 41.7904878 1 1 1 43.425 42.022 41.549065 

1962 42.41741463 2 4 8 43.912 42.6 42.06052 

1963 43.05273171 3 9 27 44.399 43.118 42.392755 

1964 43.69841463 4 16 64 44.886 43.576 42.54616 

1965 44.3535122 5 25 125 45.373 43.974 42.521125 

1966 45.0185122 6 36 216 45.86 44.312 42.31804 

1967 45.69092683 7 49 343 46.347 44.59 41.937295 

1968 46.3677561 8 64 512 46.834 44.808 41.37928 

1969 47.047 9 81 729 47.321 44.966 40.644385 

1970 47.72707317 10 100 1000 47.808 45.064 39.733 

1971 48.40741463 11 121 1331 48.295 45.102 38.645515 

1972 49.08697561 12 144 1728 48.782 45.08 37.38232 

1973 49.76029268 13 169 2197 49.269 44.998 35.943805 

1974 50.42341463 14 196 2744 49.756 44.856 34.33036 

1975 51.06792683 15 225 3375 50.243 44.654 32.542375 

1976 51.68946341 16 256 4096 50.73 44.392 30.58024 

1977 52.28463415 17 289 4913 51.217 44.07 28.444345 

1978 52.84902439 18 324 5832 51.704 43.688 26.13508 

1979 53.38070732 19 361 6859 52.191 43.246 23.652835 

1980 53.87470732 20 400 8000 52.678 42.744 20.998 

1981 54.32853659 21 441 9261 53.165 42.182 18.170965 

1982 54.74460976 22 484 10648 53.652 41.56 15.17212 

1983 55.13234146 23 529 12167 54.139 40.878 12.001855 

1984 55.49963415 24 576 13824 54.626 40.136 8.66056 

1985 55.86090244 25 625 15625 55.113 39.334 5.148625 

1986 56.2305122 26 676 17576 55.6 38.472 1.46644 

1987 56.61843902 27 729 19683 56.087 37.55 -2.385605 

1988 57.03112195 28 784 21952 56.574 36.568 -6.40712 

1989 57.47304878 29 841 24389 57.061 35.526 -10.597715 

1990 57.94373171 30 900 27000 57.548 34.424 -14.957 

1991 58.43821951 31 961 29791 58.035 33.262 -19.484585 

1992 58.94507317 32 1024 32768 58.522 32.04 -24.18008 

1993 59.45292683 33 1089 35937 59.009 30.758 -29.043095 

1994 59.95482927 34 1156 39304 59.496 29.416 -34.07324 

1995 60.44436585 35 1225 42875 59.983 28.014 -39.270125 

1996 60.91560976 36 1296 46656 60.47 26.552 -44.63336 

1997 61.36956098 37 1369 50653 60.957 25.03 -50.162555 

1998 61.80721951 38 1444 54872 61.444 23.448 -55.85732 

1999 62.22707317 39 1521 59319 61.931 21.806 -61.717265 

2000 62.63063415 40 1600 64000 62.418 20.104 -67.742 
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2001 63.01985366 41 1681 68921 62.905 18.342 -73.931135 

2002 63.39919512 42 1764 74088 63.392 16.52 -80.28428 

2003 63.77453659 43 1849 79507 63.879 14.638 -86.801045 

2004 64.14780488 44 1936 85184 64.366 12.696 -93.48104 

2005 64.52387805 45 2025 91125 64.853 10.694 -100.323875 

2006 64.90809756 46 2116 97336 65.34 8.632 -107.32916 

2007 65.30043902 47 2209 103823 65.827 6.51 -114.496505 

2008 65.69943902 48 2304 110592 66.314 4.328 -121.82552 

2009 66.10263415 49 2401 117649 66.801 2.086 -129.315815 

2010 66.50614634 50 2500 125000 67.288 -0.216 -136.967 

2011 66.90417073 51 2601 132651 67.775 -2.578 -144.778685 

2012 67.28987805 52 2704 140608 68.262 -5 -152.75048 

2013 67.66041463 53 2809 148877 68.749 -7.482 -160.881995 

2014 68.01380488 54 2916 157464 69.236 -10.024 -169.17284 

109285 3085.459024 1485 53955 2205225 3084.785 1649.45 -1305.635375 
 

AUTOREGRESSIVE MODELING FOR FORECASTING: 

            In order to choose a proper modal to understand the pattern of rainfall, we choose the Autoregressive 

model. Autoregressive modeling for trend fitting and forecasting: 

 

The result of the  Autoregressive modeling for trend fitting and forecasting model is given below: 

TABLE:3 

IND YEAR CODE LAG1 LAG2 LAG3 LAG4 

41.17195 0 
    41.79049 1 41.17195 

   42.41741 2 41.79049 41.17195 
  43.05273 3 42.41741 41.79049 41.17195 

 43.69841 4 43.05273 42.41741 41.79049 41.17195 

44.35351 5 43.69841 43.05273 42.41741 41.79049 

45.01851 6 44.35351 43.69841 43.05273 42.41741 

45.69093 7 45.01851 44.35351 43.69841 43.05273 

46.36776 8 45.69093 45.01851 44.35351 43.69841 

47.047 9 46.36776 45.69093 45.01851 44.35351 

47.72707 10 47.047 46.36776 45.69093 45.01851 

48.40741 11 47.72707 47.047 46.36776 45.69093 

49.08698 12 48.40741 47.72707 47.047 46.36776 

49.76029 13 49.08698 48.40741 47.72707 47.047 

50.42341 14 49.76029 49.08698 48.40741 47.72707 

51.06793 15 50.42341 49.76029 49.08698 48.40741 

51.68946 16 51.06793 50.42341 49.76029 49.08698 

52.28463 17 51.68946 51.06793 50.42341 49.76029 

52.84902 18 52.28463 51.68946 51.06793 50.42341 

53.38071 19 52.84902 52.28463 51.68946 51.06793 

53.87471 20 53.38071 52.84902 52.28463 51.68946 
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54.32854 21 53.87471 53.38071 52.84902 52.28463 

54.74461 22 54.32854 53.87471 53.38071 52.84902 

55.13234 23 54.74461 54.32854 53.87471 53.38071 

55.49963 24 55.13234 54.74461 54.32854 53.87471 

55.8609 25 55.49963 55.13234 54.74461 54.32854 

56.23051 26 55.8609 55.49963 55.13234 54.74461 

56.61844 27 56.23051 55.8609 55.49963 55.13234 

57.03112 28 56.61844 56.23051 55.8609 55.49963 

57.47305 29 57.03112 56.61844 56.23051 55.8609 

57.94373 30 57.47305 57.03112 56.61844 56.23051 

58.43822 31 57.94373 57.47305 57.03112 56.61844 

58.94507 32 58.43822 57.94373 57.47305 57.03112 

59.45293 33 58.94507 58.43822 57.94373 57.47305 

59.95483 34 59.45293 58.94507 58.43822 57.94373 

60.44437 35 59.95483 59.45293 58.94507 58.43822 

60.91561 36 60.44437 59.95483 59.45293 58.94507 

61.36956 37 60.91561 60.44437 59.95483 59.45293 

61.80722 38 61.36956 60.91561 60.44437 59.95483 

62.22707 39 61.80722 61.36956 60.91561 60.44437 

62.63063 40 62.22707 61.80722 61.36956 60.91561 

63.01985 41 62.63063 62.22707 61.80722 61.36956 

63.3992 42 63.01985 62.63063 62.22707 61.80722 

63.77454 43 63.3992 63.01985 62.63063 62.22707 

64.1478 44 63.77454 63.3992 63.01985 62.63063 

64.52388 45 64.1478 63.77454 63.3992 63.01985 

64.9081 46 64.52388 64.1478 63.77454 63.3992 

65.30044 47 64.9081 64.52388 64.1478 63.77454 

65.69944 48 65.30044 64.9081 64.52388 64.1478 

66.10263 49 65.69944 65.30044 64.9081 64.52388 

66.50615 50 66.10263 65.69944 65.30044 64.9081 

66.90417 51 66.50615 66.10263 65.69944 65.30044 

67.28988 52 66.90417 66.50615 66.10263 65.69944 

67.66041 53 67.28988 66.90417 66.50615 66.10263 

68.0138 54 67.66041 67.28988 66.90417 66.50615 

3085.459 1485 3017.445 2949.785 2882.495 2815.591 
 

TABLE: 4 

 Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .893
a
 .797 .780 3.6793058 

a. Predictors: (Constant), lagged_4, lagged_1, lagged_2, 
lagged_3 
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This table provides the R and R
2
 values. The R value represents the simple correlation and is 0.893 (the "R" 

Column), which indicates a high degree of correlation. The R
2
 value (the "R Square" column) indicates how 

much of the total variation in the dependent variable  can be explained by the independent variable, In this case, 

78% can be explained, which is very large. 

 

TABLE: 5 

ANOVA
b
 

Model 
Sum of 

Squares df Mean Square F Sig. 

1 Regression 2651.977 4 662.994 48.975 .000
a
 

Residual 676.865 50 13.537   

Total 3328.841 54    

a. Predictors: (Constant), lagged_4, lagged_1, lagged_2, lagged_3  

b. Dependent Variable: ind 
 

    

This indicates the statistical significance of the regression model that was run. Here, p < 0.000, which is less 

than 0.05, and indicates that, overall, the regression model statistically significantly predicts the outcome 

variable (i.e., it is a good fit for the data). 

 

TABLE: 6 

Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

lagged_1 
55 .0000 67.6604 

5.486264
E1 

10.7582046 

lagged_2 
55 .0000 67.2899 

5.363245
E1 

12.9191183 

lagged_3 55 .00 66.90 52.4090 14.66943 

lagged_4 55 .00 66.51 51.1926 16.14494 

Valid N (listwise) 55     

 

 

TABLE:7 

Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 24.207 2.789  8.679 .000 

lagged_1 .414 .113 .567 3.662 .001 

lagged_2 .009 .127 .014 .069 .945 

lagged_3 .009 .127 .016 .069 .945 

lagged_4 .161 .093 .331 1.737 .088 

a. Dependent Variable: ind     

 

The hypotheses used for this test are 

 H0 : A4= 0 

 H1 : A4 ≠ 0 

The fitted model is 

Ŷ𝑖= 24.207+0.414 𝑌𝑖−1+0.009 𝑌𝑖−2 +0.009𝑌𝑖−3+0.161𝑌𝑖−4 

 



International Journal of Latest Engineering Research and Applications (IJLERA) ISSN: 2455-7137 

 

Volume – 02, Issue – 08, August – 2017, PP – 143-162 

www.ijlera.com                                2017 IJLERA – All Right Reserved                                159 | Page 

Here we take 4th order coefficient and test for significance. 

The hypotheses used for this test are, 

 H0 : A4= 0 

 H1 : A4 ≠ 0 

Test statistic t  = 
𝑎4−𝐴4

𝑆𝑎4
 

Using a 0.05%level of  significance, the two tail t test with 50 degrees of freedom has critical value t  

50 of 4.13.because  t=0.0009 13.4 ,the upper tail critical value under the distribution, OR because the p-

value of  0.88 05.0 ,you do not reject H₀. you conclude that the fourth order parameter of the 

autoregressive model is not significant and can be deleted. 
TABLE:8 

  

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .886
a
 .784 .772 3.7514077 

a. Predictors: (Constant), lagged_3, lagged_1, lagged_2 

TABLE:9 

ANOVA
b
 

Model 
Sum of 

Squares df Mean Square F Sig. 

1 Regression 2611.115 3 870.372 61.847 .000
a
 

Residual 717.726 51 14.073   

Total 3328.841 54    

a. Predictors: (Constant), lagged_3, lagged_1, lagged_2   

b. Dependent Variable: ind     

TABLE:10 

Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 23.190 2.781  8.340 .000 

lagged_1 .438 .114 .601 3.830 .000 

lagged_2 .008 .130 .014 .065 .948 

lagged_3 .160 .095 .300 1.698 .096 

a. Dependent Variable: ind 
 

    

The fitted model is 

Ŷ𝑖=23.190+0.438 𝑌𝑖−1+0.08𝑌𝑖−2 +0.160 𝑌𝑖−3 

 

Here we take 3th order coefficient and test for significance. 

The hypotheses used for this test are, 

 H0 : A3= 0 

 H1 : A3 ≠ 0 

Test statistic t  = 
𝑎3−𝐴3

𝑆𝑎3
 

  = 0.160-0 / 14.669 

  = 0.010 

Using a 0.05%level of  significance, the two tail t test with 50 degrees of freedom has critical value t  

51 of 16.84.because  t=0.010 84.16 ,the upper tail critical value under the distribution, OR because the p-
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value of  0.96 05.0 ,you do not reject H₀. you conclude that the third  order parameter of the 

autoregressive model is not significant and can be deleted. 
 

TABLE:11 

 

 

Model 
Sum of 

Squares df Mean Square F Sig. 

1 Regression 2570.537 2 1285.268 88.136 .000
a
 

Residual 758.305 52 14.583   

Total 3328.841 54    

a. Predictors: (Constant), lagged_2, lagged_1   

b. Dependent Variable: ind     

 
TABLE: 12 

Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 22.183 2.765  8.022 .000 

lagged_1 .462 .116 .633 3.999 .000 

lagged_2 .160 .096 .263 1.658 .103 

a. Dependent Variable: ind     

 

The fitted model is 

Ŷ𝑖  =22.183+0.462 𝑌𝑖−1+0.160 𝑌𝑖−2 

Here we take 2nd order coefficient and test for significance. 

The hypotheses used for this test are, 

H0 : A2 = 0   

H1 : A2 ≠ 0   

Test statistic t = 
𝑎2−𝐴2

𝑆𝑎2
  

 =  0.160-0/12.919 

 = 0.0124 

Using a 0.05%level of  significance, the two tail t test with 52 degrees of freedom has critical value t  

51 of 8.43.because  t=0.0124 43.8 ,the upper tail critical value under the distribution, OR because the p-

value of  0.103 05.0 ,you do not reject H₀. you conclude that the third  order parameter of the 

autoregressive model is not significant and can be deleted. 

 

TABLE:13 

Model 
Sum of 

Squares df Mean Square F Sig. 

1 Regression 2530.461 1 2530.461 167.983 .000
a
 

Residual 798.380 53 15.064   

Total 3328.841 54    

a. Predictors: (Constant), lagged_1    

b. Dependent Variable: ind 
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TABLE:14 

 

Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 21.190 2.744  7.723 .000 

lagged_1 .636 .049 .872 12.961 .000 

a. Dependent Variable: ind     

The fitted model is 

Ŷ𝑖  =21.190+0.636 𝑌𝑖−1 

Here we take 1nd order coefficient and test for significance. 

The hypotheses used for this test are, 

H0 : A1 = 0   

H1 : A1 ≠ 0   

Test statistic t = 
𝑎1−𝐴1

𝑆𝑎1
  

 =  0.636-0/12.919 

 = 0.05 

Using a 0.05%level of  significance, the two tail t test with 53 degrees of freedom has critical value t  

53 of 7.31.because  t=0.05 31.7 ,the upper tail critical value under the distribution, OR because the p-value 

of  0.001 05.0 ,you  reject H₀. you conclude that the first  order parameter of the autoregressive model 

is  significant . 
The model build approach has led to the selection of the first order autoregressive model as the most appropriate 

for  the  given data . 

Using the estimates  

Ŷ𝑖  =21.190+0.636 𝑌𝑖−1 

2015: 1 year   Ŷ55   =21.190+0.636(67.6604) 

      = 64.222 

2016: 2 year  Ŷ56    =21.190+0.636(64.222) 

    = 62.035  

2017:3 year  Ŷ57     = 21.190+0.636(62.035) 

    =60.64 

The forecasts of life expectancy for the years 2015,2016 and 2017. 

 

Findings and conclusion: 
Based on the statistical analysis of selecting a proper model for this data,  no model such as linear, 

quadratic, cubic etc, is suitable for the data.   

Here lag1 is significant, since the  value is 0.001 less than to 0.05 level of significance. So conclude 

that the first -order parameter of the autoregressive model is significant and can be accepted. 

The model building approach has led to the selection fourth order autoregressive model as the most 

appropriate for the given data.  

Using the estimates  

Ŷ𝑖  =21.190+0.636 𝑌𝑖−1 

2015: 1 year   Ŷ55   =21.190+0.636(67.6604) 

      = 64.222 

2016: 2 year  Ŷ56    =21.190+0.636(64.222) 

    = 62.035  

2017:3 year  Ŷ57     = 21.190+0.636(62.035) 

    =60.64 

The forecasts of life expectancy for the years 2015,2016 and 2017. 
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