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Abstract
Bangladesh has been successful in reducing under-5 mortality, which is one of the indicators used to measure child mortality in MDG. From the year 2000 to 2010, the percentage of death of children aged under-5 reduced drastically from 85.7% to 47.8%. This paper focuses on determining the factors that helped reduce under-5 mortality to such an extent. Using statistical data of the variables, from the year 2000 to 2010, a regression model has been developed, that help explains the factors responsible most and least in reducing under-5 mortality.
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 Introduction

It has been calculated that, globally, every year approximately 9.7 million children die before reaching the age of five.  Of the 9.7 million, most deaths are seen to occur in the sub Saharan region. Sub Saharan Africa making up 41% of the total annual child deaths, has regional child mortality rates that ranged from 69.1 to 219.2 per 1000 births in the year 2005. The primary reason for early child death is found to be contagious diseases. However, given proper healthcare and information about precaution and treatments, these diseases can be prevented. (Beaglehole et al 2003, Black et al 2003, Murray et el 2007) 
Worldwide, from the year 1990 to 2012, child mortality rate has decreased significantly. Per 1000 live births, the number has fallen from 90 to 48 in the span of 22 years. 
In 2012, sub Saharan Africa and Nigeria accounted for most of the child deaths occurrences.  Among 6.6 million of the total early deaths, about 3 million occurred in sub Saharan regions while Nigeria itself accounted for 13% of the deaths.  
This high rate of child mortality is mainly due to infectious diseases such as diarrhea, measles, cholera and malaria. Respiratory infections also cause these deaths. However, the deficiency of proper healthcare facilities as well as policies has caused the under-five child mortality rate (U5MR) to increase in the region even though these deaths are both preventable and curable (Kingsley et el, 2015)
 ‘Under- 5 mortality’ refers to the probability per 1000, that a new born baby will die before reaching age 5.
According to UNICEF, majority of these deaths result from one the following five causes or a blend of two:
· acute respiratory infections
· diarrhea
· measles
· malaria
· malnutrition

Acute Respiratory Infection (ARI):
Acute respiratory infection (ARI) is a foremost reason of child mortality in Bangladesh. Amongst the total number of children aged below five, nearly one fifth of the total deaths are due to ARI. Approximately 70-75% of all deaths are due to pneumonia. Indoor air pollution is a risk factor for ARI child death. There are some socio-economic factors such as- low income, parental low education etc which are responsible for ARI child death. 
Some studies revealed that boys and infants are more likely to suffer than girls and toddlers respectively from ARI. Partial or no breast-feeding may also cause the ARI. Malnourished children are also at greater risk compared with healthy children. (Azad, 2008)
Diarrhea:

The other prime cause of early deaths among children under five years is Diarrheal disease which however is both preventable and curable. Children who are malnourished or have weak immune system are most at risk of this disease. It is caused by a variety of bacterial, viral and parasitic organisms. Causes for diarrhea in Bangladesh can be infection, malnutrition, shortage of clean water etc. 
In Bangladesh, death rates due to diarrhea in the rural area are higher than that in the urban areas. There has been progress in the management of diarrhea. In 1993-1994 only 50% of children with diarrhea received oral rehydration therapy, while in 2007 that figure had increased to 77%. 
Measles:
Measles, caused by a virus, is an infection of the respiratory system. It is a reason of child deaths in Bangladesh. However, deaths due to measles have decreased over years as immunization coverage has spread.
Malaria:
In Bangladesh, one of the prime reasons for health issues is said to be Malaria. Approximately 34% of the total population are prone to be infected with malaria. In most of these cases, it is reported from a specific 13 out of the total 64 districts in the country. Over 98% of the total cases in the country are reported from these areas, indicating the need of government intervention.
Malnutrition:
Malnutrition accounts to over 50 percent of child deaths in Bangladesh. 43.2%, 17.4%, and 41% of under-five children are, respectively, considered to be stunted, wasted, and underweight, which are all due to malnourishment.  Rural children are found to be more malnourished than urban children. Thus, public and private intervention are much required, and they should emphasize on building up a better healthcare system. They should take proper measures to eliminate malnutrition and prevent infectious diseases. There should also be services that offer safe immunization from these diseases. 
According to a report released by UNICEF, 2015 Bangladesh has brought down the child mortality rate by 73 percent in the last 25 years. In 2015, under-5 mortality rate for Bangladesh was 36.48 deaths per thousand live births. Under-5 mortality rate of Bangladesh reduced gradually from 231.65 deaths per thousand live births in 1966 to 36.48 deaths per thousand live births in 2015. 
However, the report also indicates that 16,000 children aged under five are still dying every day.
Tragically, 45 percent of deaths under five  years occur in the neonatal period, which is the first 28 days of life, highlighting  prematurity, pneumonia, pre and post birth complications, diarrhea, sepsis, and malaria as the leading causes of mortality.

Objective 
The objective of this paper is to determine and show the factors that has helped reduce under-5 mortality in Bangladesh. A linear regression model has therefore been developed. 


Literature Review
This section reviews few literatures on reasons of child mortality across different regions and discusses the factors that contributes to the changing trend.
Akiyo (2009) emphasized that between the periods 1991-1995 and 1996-2000, under-five mortality remained unchanged and then declined in the period 2001-2005. Although children who are female had a lower risk of dying under the age of five, other factors increased under five mortality. According to the research, if there was a significant gap of 2 years or more between one birth and the next or if the child’s mother was more educated, the risk significantly decreased. Other determinants included that elevated under five mortality included multiple births, as well as region of habitat. It was seen that more children die early if they lived in the northern regions. 
Haines et al. 2007; Rutherford et al.2009 and Bryce et al. 2005 have also examined key reasons that cause children to die before reaching the age of five years. According to their research, unavailability of proper healthcare and medical service is the dominant reason that causes these early deaths. Under five mortality rate can be decreased significantly, by 41% to 72%, by the provision of abundant health facilities. As more children die when delivered at home, the feasible access to adequate health facilities becomes more vital to solve the issue of child deaths. 

As studies suggest, improving healthcare services is directly linked with decreased child mortality. It was observed that with the introduction of an intensive health care program that focused on children, there was a considerable slump in death rates. This program was held in Liberia and Zaire, where the results clearly show the importance of better healthcare. (Ewbank 1993). In Senegal the numbers fell from 350 to 81 per 1000 live births over a 25-year period. Furthermore, Mozambique saw a fall from 246 to 154 per 1000 live births from the year 1977 to 1991. In both these regions, the fall in child death has been due to higher quality and revised health services.   (Cutts et al. 1996) and (Pison et al. 1993). 

According to WHO, fact sheet of 2017, about 15 million babies are born prematurely each year. Thus each year approximately 1 million children die as they are born early. Among the premature babies who live, usually suffer from a degree of physical disability. Some may be deaf, others having visual or leaning inabilities. All in all, premature birth is the foremost reason leading to child deaths under the age of five. And according to evidence it is seen that preterm births are increasing globally. Out of 65 countries with evident data, except for three, there is an increase in premature births in the last 20 years. Possible explanations for this include women giving birth at an older age or when they have health issues during early pregnancy. Better measurements and Popularity of infertility treatments have also been a major key that has contributed to preterm births. Increase in the number of caesarean births is considered to be another factor as well. All suggestion directs to factors contributing to changing trend of mortality.
Liu et el (2016) advocates that main infectious causes in sub-Saharan Africa had reduced from  2000–15, but infectious causes such as pneumonia, diarrhea, malaria, and sepsis or meningitis remain central and should be of importance of child survival efforts going forward. Also in southern Asia, the complication of preterm birth to under-5 deaths have increased considerably in 2000–15, contributing to deaths of child under aged five.
Moreover, Mosley (1984) studies the cause of death and pointed out infections or malnutrition to be cause of mortality. He had developed a model that identifies of a set of possible factors that directly affect the rate of morbidity and mortality. There are five categories of these factors:   
1. Mother’s age, parity, interval between births
2. Environmental pollution
3. Nutrient deficiency: calories, protein 
4. Micronutrients (vitamins and minerals) 
5. Injury 
Previous researches have revealed, a child’s physical well-being and hence how long he lives depends on many factors. The place they live in, place where they are given birth, breastfeeding, maternal age all play a role. It has also been suggested that whether children are receiving postnatal care and proper education are major keys to better child health.     
Pneumonia alone stands out to be the foremost cause of deaths globally, especially in developing countries, where limited access and availability of health care or clinical services are inevitable, thus calling for low cost effective measures and massive participation of government.(Pandey et el,1991).
The place where children are given birth is said to be a factor that changes the probability of children’s deaths under the age of five years.  Based on substantial data, it is seen that there’s greater probability of a child dying if delivered at home or similar place. However, if proper health facilities are available during the time of delivery, lower number of child deaths occur. The availability of healthcare professionals (also called skilled birth attendants) at health facilitates is the reason for such discrepancy.  
Access to postnatal care is also responsible for reducing under-five deaths. It is seen that, if a healthcare professional visits the new born child for a regular checkup the probability of child death reduces. It must be noted that the visit must be within 2 days of delivery. This was evidently demonstrated in a Bangladeshi based research. (Baqui,-)
In developing countries, the mother’s age as well as her education are said to be vital factors that affect child mortality rates. According to studies, the probability of child death decreases when they are born to more educated mothers and conversely, increases if the mother is less educated.   Better maternal education will help enhance a mother’s knowledge about child care and nurture. Furthermore, it will allow the mother to have access to more information, improving her skills and her ability to judge and make decisions regarding her child’s well-being. In addition to education, mother’s age also impacts child mortality as studies show very young mothers and very old mothers tend to report more child deaths when compared to middle aged mothers. (Mando 1999, Mturi 1995) 

It is also proposed that the gender of the child as well as their birth order may have a role to play in child mortality. According to a study in Malawi, however, there is trivial effect caused by gender of the child, unlike higher birth order which tends to increase the risk of child death. (Mutisya 2010)

Another major determinant of child mortality is the household socioeconomic status of households.  As Mturi (2010) investigated, evidence suggests that poverty is an underlying factor of child deaths. According to a Nigerian Demographic and Health survey conducted in 2008, more children die at a young age in poverty stricken houses, when compared to well-off households. 

Child mortality rate has decreased by a heavy margin of 37% over a time span of 10 years, demonstrating that place of residence, condition of living or living in rural region, mothers’ education as well as poverty all lead to impacting early child deaths. (Kingsley et el. 2015)
Deribew et el (2007) concludes neonatal causes, pneumonia, malaria and diarrheal diseases were the key determinants of under-five children in Ethiopia. In this study, he quoted practice of mothers and availability of modern treatment are crucial to child survival.

















Data and Methodology
A linear regression model has been developed to determine the influence of selected variables effecting under-five mortality in Bangladesh. Statistical data has been collected from database of World Bank, available in Google Public Data, for the year 2000 to 2010 (Appendix I). Previous and preceding years have been not been considered as the data shows a decreasing trend from the beginning of time, which on the contrary would produce similar results. 

To explain the reduction in under-5 mortality in Bangladesh, eight variables have been considered.
· malnutrition prevalence (height for age)
· malnutrition prevalence (weight for age)
· immunization coverage
· births attended by skill health staff
· ARI treatment
· Diarrhea treatment
· fertility rate
· female education  

1. An average of malnutrition prevalence (height for age) and malnutrition prevalence (weight for age) is taken and a new variable ‘malnutrition prevalence’ is generated.
Prevalence of child malnutrition (height for age or weight for age) is the percentage of children under five years of age, whose height and weight in terms of age is more than two standard deviations below the median for the international reference population ages 0 to 59 months.
Malnutrition prevalence explains the percentage of children under 5 who are affected due to malnourishment. A decrease in percentage of Malnutrition prevalence thus explains a reduction in under-5 mortality.
2. Immunization against diseases such as tetanus, measles or polio is the most important means of preventing early childhood deaths and illness. An average of a six vaccines has been taken for immunization coverage. The vaccines are:
	BCG    (Baccille Calmette Guérin vaccine) 

	DTP1    (First dose of diphtheria toxoid, tetanus toxoid and pertussis vaccine

	 DTP3  (Third dose of diphtheria toxoid, tetanus toxoid and pertussis vaccine) 

	 MCV    (Measles-containing vaccine) 

	 PAB    (Protection at birth against tetanus) 

	 Pol3    (Third dose of polio vaccine) 



An increase in the percentage of ‘immunization coverage’ indicates higher spread of vaccines, more protection and lower under-5 mortality.
3. Births attended by unskilled health stuff are one of the reasons for under-five mortality in Bangladesh, especially in the rural areas. A skilled birth attendant is therefore needed to reduce the death rates. Skilled health personnel is an accredited health professional- such as midwife, doctor or nurse- who has been educated and trained to proficiency in the skills needed to manage normal pregnancies. People in the rural areas of Bangladesh are less likely to seek for skilled birth attendants (SBA) (doctor, nurse etc) for delivery. The reasons behind this reluctance for the SBA may be the proximity- the healthcare centre may be far away from home. In Bangladesh, over 80% of women give birth without any help from a skilled birth attendant. Most deliveries take place at home, often in conditions of very poor hygiene-placing the lives of both mother and the child at risk.
‘Births attended by skill health staff’ is an important factor in counting under-5 mortality. This variable is important as it ensures lower rate of new born mortality. An increase in ‘births attended by skill health staff’ is thus crucial in explaining a reduction in under-5 mortality.
4. ‘ARI treatment’ refers to the percentage of children with ARI taken to a health care provider. An increase in ARI treatment therefore would mean a lower percentage of under-5 mortality.
5. ‘Diarrhea treatment’ refers to the percentage of children aged under-5 who has received oral rehydration and continued feeding. An increase in diarrhea treatment therefore would mean a lower percentage of under-5 mortality.
6. Over the past three decades Bangladesh has made considerable progress in reducing its fertility rate. ‘Fertility rate’ explains the average number of births per woman.
7.  Female literacy rate is a key indicator in determining under-5 mortality. An increase in ‘female education’ is therefore needed to increase awareness in reducing child mortality.

Statistical data of each variable from year 2000 to 2010 is given in appendix (1).
The variables are also given new names for convenience to be used in STATA. They are:
· under-5 mortality-u5m (dependent variable)
Independent variables
· malnutrition prevalence-malprev
· immunization coverage-immcov
· births attended by skill health staff-birthatt
· ARI treatment-aritret
· Diarrhea treatment-diartret
· fertility rate-fertilityrate
· female education -femaleeduc
Available literatures discussing factors effecting under five mortality used different and similar methods for analysis.
Akiyo et al (2009) used multivariate logistic regression analysis to evaluate the determinants of under-five mortality. Between the years 1996 to 2006, information provided by Three Uganda Demographic Health Survey (DHS) in 1995, 2000, 2001 and 2006 helped measure child mortality inclination and levels. Murray (2010) produced information that consisted of 16 174 measurements of child death, all under five years. The data, consisted information about 187 countries of about 39 years (1970-2009) and was generated Gaussian process regression. This information was based on several sources that includes birth histories, surveys as well as registration systems. 
The impacts cause by geographic as well as demographic constituents and other determinants related to the mother, have been examined by different methods. Kingsey et el (2015) used multivariable regression analysis to determine the risk factors of under-five mortality. On the other hand, Ettarh (2012) used both Bivariate Pearson Correlation, and multivariate Cox proportional hazards regression to analyze the effects. Works by Caldwell and McDonald used tabular approach as methods to gauge percentage of child dying before their fifth birthday, emphasizing mother’s education to be a prime factor in reducing it. (Hobcraft et el, 1984)














Analysis
This section attempts to find the best possible variables responsible for reduction in under five mortality in Bangladesh.
R-squared value indicates how much of the model is explained by the variables.
Largest R^2 value thus shows which variable explains the model the most. 
Hence, the dependent variable is regressed with each of the independent variables to find the R-squared values (in ascending order).The table also reveals the statistical significance of each variable. For a variable to be statistically significant p<0.05, given level of significance is 5%.(Appendix 2, table 1 to 7).
	Variables
	R2
	p-value(p<0.5)

	fertilityrate
	0.9981
	0.00

	Malprev
	0.8900
	0.00

	Diartret
	0.8665
	0.00

	immcov
	0.8082
	0.00

	Birthatt
	0.7748
	0.00

	Aritret
	0.4162
	0.032

	femaleeduc
	0.1496
	0.240



The above table, (a summary of values taken from table 1 to 7, appendix 2) shows the variable ‘femaleeduc’, namely female education, is not statistically significant and is therefore dropped. This is contradicting to the various results found in the studies discussed in the previous section.
To find the best model, iterative method is adopted. It includes regressing the dependent variable on each independent variable, taking different powers.
The R2 value and the AIC value of the original variable (example malprev) are compared with newly generated variables, such as malprev1, malprev2, etc (that is equivalent to malprev2 and malprev3 respectively).
On comparison, variable with highest R2 value and lowest AIC value is replaced in the model. On the process, variables that explain the model better are found.(Appendix 3, table 1 to 6).

The following is a summary of the above tables (1 to 6, appendix 3)
	Variables
	R2
	AIC

	Fertilityrate
	0.9981
	20.79057

	malprev5(malprev-1)
	0.9085
	63.4416

	Diartret
	0.8665
	67.59311

	immcov3(immcov4)
	0.8202
	70.87139

	birthatt6(birthatt-2)
	0.8589
	68.20757

	aritret11(aritret12)
	0.6653
	75.70579



Moreover, while comparing models, or to find the best model, the dependent variable should be regressed with each chosen variables individually. An increase in the value of adjusted R2 indicates the model is good, thus if after regressing a variable decreases, the variable should be left out.(Appendix 4, table 1 to 6).
The following summarizes the tables (1 to 6, appendix 4)
	variables
	adjusted R2

	fertilityrate
	0.9979

	malprev5
	0.9986

	diartret
	0.9989

	immcov3
	0.9991

	birthatt
	0.9993

	aritret
	0.9994



No variable is dropped, as value of adjusted R2 increases successively.
The regression model is therefore: u5m=α+β1fertilityrate+β2malprev5+β3diartret+β4immcov3+β5birthatt6+β6aritret11+u 
where, u=error term, α=constant and β= coefficient of variables.



To see whether the model has any error, few tests are carried out, shown in Appendix 5.
All tests show the model is error free. Hence the final model is: u5m=α+β1fertilityrate+β2malprev5+β3diartret+β4immcov3+β5birthatt6+β6aritret11+u 
 Adjusted R2  is 0.994, which shows the model is good and explains the variables responsible for decreasing under-5 mortality.
[image: ]

 












Findings

Using STATA, a number of tests have been carried out to find the best model for u5m.The linear regression model found is free of any specification errors. There is no multicolinearity, Heteroscedasticity or autocorrelation present in the model. 
The final regression model is therefore:
u5m=α+β1fertilityrate+β2malprev5+β3diartret+β4immcov3+β5birthatt6+β6aritret11+u 
where, u=error term, α=constant and β= coefficient of variables
or,
u5m = -106.33+54.25fertilityrate+1147.24malprev5+0.11diartret-5.52immcov3-364.55birthatt6-1.78aritret11+u 
Interpretation of the regression model:
· u5m is expected to increase by 54.25 per thousand of under-5 population, if fertility rate per woman increases by 1.
·  u5m is expected to increase by 1147.24  per thousand of under-5 population, if malnutrition prevalence increases by 1 percent of under-5 children population.
·  u5m is expected to increase by 0.11 per thousand of under-5 population, if diarrhea treatment increases by 1 percent of under 5 population.
·  u5m is expected to decrease by 5.52 per thousand of under-5 population, if immunization coverage increases by 1 percent.
·  u5m is expected to decrease by 364.55 per thousand of under-5 population, if births attended by skilled health staffs  increases by 1 percent of the total population.
· u5m is expected to decrease by 1.78 per thousand of under-5 population, if ARI treatment increases by 1 percent of under 5 population.
· α = -106.33 indicates u5m is expected to decrease 106.33 per thousand of under 5 population, when all the variables are equal to zero.



















Conclusion
According to the regression model, fertility rate is the variable that affects under-5 mortality the most. A one unit increase in fertility rate would increase u5m by 54.25 per thousand of under 5 population but it is malprev5 that affects u5m severely, having a coefficient of 1147.24.Thus policies should be targeted to decrease malnourishment among children, thereby decreasing malnutrition prevalence. Conversely, birthatt have a coefficient of -364.55, indicating that availability of skilled birth attendant can reduce u5m by a large extent. Therefore it is important that health ministries and agencies allocate their budget in imparting training to health staffs. Lastly the variable that affects u5m the least is aritret11, which however helps decrease u5m by 1.78 per thousand of under 5 population, when it goes up by one percent of under 5 population. This is evident because ARI, according to UNICEF, is a major cause of child death and so increasing ARI treatment is most likely to decrease u5m.A surprising result found is associated with the variable diartret. Instead of exhibiting a negative relationship with u5m, a 1 percent increase in diarrhea treatment increases u5m by 0.11 per thousand of under 5 population. Such a contradiction can be a result of missing data of the particular variable. 






Appendix 1
	u5m
	malprev1
	malprev2
	malprev

	85.7
	57.2
	48.2
	52.7

	80.6
	55.4
	45.4
	50.4

	76.1
	53.5
	43.1
	48.3

	72.3
	49.8
	40.9
	45.35

	67.9
	50.5
	42.7
	46.6

	64.2
	47.8
	39.2
	43.5

	60.4
	47
	39.8
	43.4

	57.1
	43.2
	41.3
	42.25

	53.9
	43.2
	41.3
	42.25

	50.7
	43.2
	41.3
	42.25

	47.8
	43.2
	41.3
	42.25



	immcov
	birthatt
	aritret
	diartret
	fertility rate
	femaleeduc

	85.2
	12.1
	27.2
	35
	3.12
	56

	86.2
	11.6
	27.2
	35
	3.01
	40.82

	83.5
	11.6
	27.2
	35
	2.91
	43.4

	86.83
	13.9
	27.2
	35
	2.8
	44.2

	91.83
	13.2
	19.9
	52.5
	2.7
	45.8

	94.6
	13.2
	19.9
	52.5
	2.6
	49

	93.5
	20.1
	30.1
	48.9
	2.51
	48.4

	94.2
	18
	37.1
	68
	2.43
	48

	93.67
	18
	37.1
	68
	2.36
	49.8

	95.67
	24.4
	37.1
	68
	2.3
	51.02

	94.8
	26.5
	37.1
	68
	2.25
	55.71



· Data in italic indicates missing data.
· Data of previous years have been used for years with missing data.  
· Source: Google Public Data.
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Appendix 5
· Model Specification and Diagnostic Test:
· Boxcox
· Ramsey test
According to Boxcox, theta=1.
This shows the regression model is linear.
[image: ] 
While as per Ramsey test, p-value>0.05(p=0.0945).Null hypothesis is accepted.
This indicates there are no specification errors.
[image: ]

· Test for multicolinearity (TOL)
No multicolinearity, as TOL (1/VIF) of each variable is less than 0.2
[image: ]

	
· Test for  Heteroscedasticity(B-P test)
Test shows Heteroscedasticity is not present in the model.
As p>0.05(p=0.0641), null hypothesis (Ho is accepted).
[image: ]
· Test for Autocorrelation (Runtest)
The Ho of Runs test is: data are random.
Thus as p>0.05(p=0.53), Ho is s accepted. Therefore autocorrelation does not exist.
[image: ]


Therefore the final model is: u5m=α+β1fertilityrate+β2malprev5+β3diartret+β4immcov3+β5birthatt6+β6aritret11+u 
 Adjusted R2  is 0.994, which shows the model is good and explains the variables responsible for decreasing under-5 mortality.
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       _cons    -106.3256   13.10467    -8.11   0.001    -142.7099   -69.94116

   aritret11    -1.78e-19   1.34e-19    -1.34   0.253    -5.49e-19    1.92e-19

   birthatt6    -364.5583   167.5176    -2.18   0.095    -829.6618    100.5452

     immcov3    -5.52e-09   3.93e-08    -0.14   0.895    -1.15e-07    1.04e-07

    diartret     .1081697   .0541124     2.00   0.116    -.0420703    .2584097

    malprev5     1147.241     271.86     4.22   0.013     392.4367    1902.046

fertilityr~e     54.25925   2.791831    19.44   0.000     46.50788    62.01061

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  .31333

                                                       Adj R-squared =  0.9994

    Residual    .392698125     4  .098174531           R-squared     =  0.9997

       Model    1563.85441     6  260.642401           Prob > F      =  0.0000

                                                       F(  6,     4) = 2654.89

      Source         SS       df       MS              Number of obs =      11

. reg u5m fertilityrate malprev5 diartret immcov3 birthatt6 aritret11


image3.emf
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


_


c


o


n


s


 


 


 


 


-


8


0


.


3


5


7


8


3


 


 


 


1


7


.


1


0


2


6


8


 


 


 


 


-


4


.


7


0


 


 


 


0


.


0


0


1


 


 


 


 


-


1


1


9


.


0


4


6


8


 


 


 


-


4


1


.


6


6


8


8


7


 


 


 


 


 


m


a


l


p


r


e


v


 


 


 


 


 


3


.


2


0


6


0


8


1


 


 


 


.


3


7


5


7


0


3


1


 


 


 


 


 


8


.


5


3


 


 


 


0


.


0


0


0


 


 


 


 


 


2


.


3


5


6


1


8


2


 


 


 


 


4


.


0


5


5


9


8


1


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


u


5


m


 


 


 


 


 


 


 


 


C


o


e


f


.


 


 


 


S


t


d


.


 


E


r


r


.


 


 


 


 


 


 


t


 


 


 


 


P


>


|


t


|


 


 


 


 


 


[


9


5


%


 


C


o


n


f


.


 


I


n


t


e


r


v


a


l


]


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


T


o


t


a


l


 


 


 


 


 


1


5


6


4


.


2


4


7


1


 


 


 


 


1


0


 


 


 


1


5


6


.


4


2


4


7


1


 


 


 


 


 


 


 


 


 


 


 


R


o


o


t


 


M


S


E


 


 


 


 


 


 


=


 


 


4


.


3


7


2


4


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


A


d


j


 


R


-


s


q


u


a


r


e


d


 


=


 


 


0


.


8


7


7


8


 


 


 


 


R


e


s


i


d


u


a


l


 


 


 


 


 


1


7


2


.


0


6


0


2


5


 


 


 


 


 


9


 


 


1


9


.


1


1


7


8


0


5


6


 


 


 


 


 


 


 


 


 


 


 


R


-


s


q


u


a


r


e


d


 


 


 


 


 


=


 


 


0


.


8


9


0


0


 


 


 


 


 


 


 


M


o


d


e


l


 


 


 


 


1


3


9


2


.


1


8


6


8


5


 


 


 


 


 


1


 


 


1


3


9


2


.


1


8


6


8


5


 


 


 


 


 


 


 


 


 


 


 


P


r


o


b


 


>


 


F


 


 


 


 


 


 


=


 


 


0


.


0


0


0


0


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


F


(


 


 


1


,


 


 


 


 


 


9


)


 


=


 


 


 


7


2


.


8


2


 


 


 


 


 


 


S


o


u


r


c


e


 


 


 


 


 


 


 


 


 


S


S


 


 


 


 


 


 


 


d


f


 


 


 


 


 


 


 


M


S


 


 


 


 


 


 


 


 


 


 


 


 


 


 


N


u


m


b


e


r


 


o


f


 


o


b


s


 


=


 


 


 


 


 


 


1


1


.


 


r


e


g


 


 


u


5


m


 


m


a


l


p


r


e


v




                                                                              

       _cons    -80.35783   17.10268    -4.70   0.001    -119.0468   -41.66887

     malprev     3.206081   .3757031     8.53   0.000     2.356182    4.055981

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  4.3724

                                                       Adj R-squared =  0.8778

    Residual     172.06025     9  19.1178056           R-squared     =  0.8900

       Model    1392.18685     1  1392.18685           Prob > F      =  0.0000

                                                       F(  1,     9) =   72.82

      Source         SS       df       MS              Number of obs =      11

. reg  u5m malprev
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       _cons     291.5999   36.81798     7.92   0.000     208.3119     374.888

      immcov    -2.490899   .4045447    -6.16   0.000    -3.406043   -1.575755

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  5.7744

                                                       Adj R-squared =  0.7868

    Residual    300.097109     9  33.3441233           R-squared     =  0.8082

       Model       1264.15     1     1264.15           Prob > F      =  0.0002

                                                       F(  1,     9) =   37.91

      Source         SS       df       MS              Number of obs =      11

. reg  u5m immcov 
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       _cons     99.95987   6.533536    15.30   0.000     85.17998    114.7398

    birthatt    -2.096706   .3768236    -5.56   0.000     -2.94914   -1.244272

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  6.2566

                                                       Adj R-squared =  0.7497

    Residual    352.309074     9  39.1454526           R-squared     =  0.7748

       Model    1211.93803     1  1211.93803           Prob > F      =  0.0003

                                                       F(  1,     9) =   30.96

      Source         SS       df       MS              Number of obs =      11
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       _cons    -45.98807   1.623362   -28.33   0.000    -49.66037   -42.31577

fertilityr~e     42.17209   .6124619    68.86   0.000      40.7866    43.55757

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  .57385

                                                       Adj R-squared =  0.9979

    Residual    2.96368654     9  .329298505           R-squared     =  0.9981

       Model    1561.28342     1  1561.28342           Prob > F      =  0.0000

                                                       F(  1,     9) = 4741.24

      Source         SS       df       MS              Number of obs =      11
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       _cons     105.6584   5.493945    19.23   0.000     93.23025    118.0866

    diartret    -.7873169   .1029937    -7.64   0.000    -1.020305    -.554329

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  4.8162

                                                       Adj R-squared =  0.8517

    Residual    208.765216     9  23.1961351           R-squared     =  0.8665

       Model    1355.48189     1  1355.48189           Prob > F      =  0.0000

                                                       F(  1,     9) =   58.44

      Source         SS       df       MS              Number of obs =      11
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       _cons     114.2246   39.17574     2.92   0.017     25.60289    202.8462

  femaleeduc     -1.01432   .8062435    -1.26   0.240    -2.838169    .8095298

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  12.158

                                                       Adj R-squared =  0.0551

    Residual    1330.29695     9  147.810772           R-squared     =  0.1496

       Model    233.950158     1  233.950158           Prob > F      =  0.2400

                                                       F(  1,     9) =    1.58

      Source         SS       df       MS              Number of obs =      11

. reg  u5m femaleeduc
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       _cons     101.4798   14.65915     6.92   0.000      68.3185    134.6411

     aritret    -1.221577   .4822736    -2.53   0.032    -2.312556   -.1305982

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  10.073

                                                       Adj R-squared =  0.3513

    Residual    913.230094     9   101.47001           R-squared     =  0.4162

       Model    651.017011     1  651.017011           Prob > F      =  0.0321

                                                       F(  1,     9) =    6.42

      Source         SS       df       MS              Number of obs =      11
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           .       11   -42.87328   -8.395287      2     20.79057    21.58636

                                                                             

       Model      Obs    ll(null)   ll(model)     df          AIC         BIC

                                                                             

. estat ic

                                                                              

       _cons    -45.98807   1.623362   -28.33   0.000    -49.66037   -42.31577

fertilityr~e     42.17209   .6124619    68.86   0.000      40.7866    43.55757

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  .57385

                                                       Adj R-squared =  0.9979

    Residual    2.96368654     9  .329298505           R-squared     =  0.9981

       Model    1561.28342     1  1561.28342           Prob > F      =  0.0000

                                                       F(  1,     9) = 4741.24

      Source         SS       df       MS              Number of obs =      11

. reg  u5m  fertilityrate

. 
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           .       11   -42.87328   -31.79656      2     67.59311     68.3889

                                                                             

       Model      Obs    ll(null)   ll(model)     df          AIC         BIC

                                                                             

. estat ic

                                                                              

       _cons     105.6584   5.493945    19.23   0.000     93.23025    118.0866

    diartret    -.7873169   .1029937    -7.64   0.000    -1.020305    -.554329

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  4.8162

                                                       Adj R-squared =  0.8517

    Residual    208.765216     9  23.1961351           R-squared     =  0.8665

       Model    1355.48189     1  1355.48189           Prob > F      =  0.0000

                                                       F(  1,     9) =   58.44

      Source         SS       df       MS              Number of obs =      11

. reg  u5m  diartret

. 
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           .       11   -42.87328    -33.4357      2     70.87139    71.66718

                                                                             

       Model      Obs    ll(null)   ll(model)     df          AIC         BIC

                                                                             

. estat ic

                                                                              

       _cons     124.9788    9.48748    13.17   0.000     103.5166    146.4409

     immcov3    -8.64e-07   1.35e-07    -6.41   0.000    -1.17e-06   -5.59e-07

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  5.5901

                                                       Adj R-squared =  0.8002

    Residual    281.247664     9  31.2497404           R-squared     =  0.8202

       Model    1282.99944     1  1282.99944           Prob > F      =  0.0001

                                                       F(  1,     9) =   41.06

      Source         SS       df       MS              Number of obs =      11

. reg  u5m  immcov3

. gen  immcov3= immcov^4
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           .       11   -42.87328   -32.10379      2     68.20757    69.00336

                                                                             

       Model      Obs    ll(null)   ll(model)     df          AIC         BIC

                                                                             

. estat ic

                                                                              

       _cons     41.92073   3.476416    12.06   0.000     34.05653    49.78493

   birthatt6     5101.317   689.2916     7.40   0.000     3542.031    6660.603

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  4.9526

                                                       Adj R-squared =  0.8432

    Residual    220.758651     9   24.528739           R-squared     =  0.8589

       Model    1343.48845     1  1343.48845           Prob > F      =  0.0000

                                                       F(  1,     9) =   54.77

      Source         SS       df       MS              Number of obs =      11

. reg   u5m birthatt6

. gen birthatt6=birthatt^-2
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           .       11   -42.87328    -36.8529      1     75.70579    76.10369

                                                                             

       Model      Obs    ll(null)   ll(model)     df          AIC         BIC

                                                                             

. estat ic

                                                                              

       _cons     73.03076   2.958893    24.68   0.000     66.33728    79.72424

   aritret11    -3.05e-18   7.21e-19    -4.23   0.002    -4.68e-18   -1.42e-18

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  7.6267

                                                       Adj R-squared =  0.6281

    Residual    523.504161     9   58.167129           R-squared     =  0.6653

       Model    1040.74294     1  1040.74294           Prob > F      =  0.0022

                                                       F(  1,     9) =   17.89

      Source         SS       df       MS              Number of obs =      11

. reg  u5m  aritret11

. gen  aritret11= aritret^12
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           .       11   -42.87328    -29.7208      2      63.4416    64.23739

                                                                             

       Model      Obs    ll(null)   ll(model)     df          AIC         BIC

                                                                             

. estat ic 

                                                                              

       _cons     221.0485   16.53563    13.37   0.000     183.6423    258.4547

    malprev5    -7035.647   744.2937    -9.45   0.000    -8719.357   -5351.938

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =   3.988

                                                       Adj R-squared =  0.8983

    Residual    143.136669     9  15.9040744           R-squared     =  0.9085

       Model    1421.11044     1  1421.11044           Prob > F      =  0.0000

                                                       F(  1,     9) =   89.36

      Source         SS       df       MS              Number of obs =      11

. reg   u5m  malprev5

. gen  malprev5= malprev^-1

. 
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       _cons    -45.98807   1.623362   -28.33   0.000    -49.66037   -42.31577

fertilityr~e     42.17209   .6124619    68.86   0.000      40.7866    43.55757

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  .57385

                                                       Adj R-squared =  0.9979

    Residual    2.96368654     9  .329298505           R-squared     =  0.9981

       Model    1561.28342     1  1561.28342           Prob > F      =  0.0000

                                                       F(  1,     9) = 4741.24

      Source         SS       df       MS              Number of obs =      11

. reg u5m fertilityrate
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       _cons    -73.19184   11.81353    -6.20   0.000    -100.4339   -45.94979

    malprev5     742.2441   320.2726     2.32   0.049     3.694177    1480.794

fertilityr~e     46.25386   1.831529    25.25   0.000     42.03035    50.47737

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =   .4708

                                                       Adj R-squared =  0.9986

    Residual    1.77320459     8  .221650574           R-squared     =  0.9989

       Model     1562.4739     2   781.23695           Prob > F      =  0.0000

                                                       F(  2,     8) = 3524.63

      Source         SS       df       MS              Number of obs =      11

. reg u5m fertilityrate malprev5


image18.emf
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


_


c


o


n


s


 


 


 


 


-


9


0


.


6


7


6


5


1


 


 


 


1


3


.


0


7


1


7


7


 


 


 


 


-


6


.


9


4


 


 


 


0


.


0


0


0


 


 


 


 


 


-


1


2


2


.


6


6


2


 


 


 


-


5


8


.


6


9


1


0


3


 


 


 


 


 


i


m


m


c


o


v


3


 


 


 


 


 


4


.


0


7


e


-


0


8


 


 


 


2


.


5


0


e


-


0


8


 


 


 


 


 


1


.


6


3


 


 


 


0


.


1


5


4


 


 


 


 


-


2


.


0


4


e


-


0


8


 


 


 


 


1


.


0


2


e


-


0


7


 


 


 


 


d


i


a


r


t


r


e


t


 


 


 


 


 


.


0


2


9


7


6


6


3


 


 


 


.


0


2


7


6


0


0


6


 


 


 


 


 


1


.


0


8


 


 


 


0


.


3


2


2


 


 


 


 


-


.


0


3


7


7


6


9


9


 


 


 


 


.


0


9


7


3


0


2


4


 


 


 


 


m


a


l


p


r


e


v


5


 


 


 


 


 


8


8


2


.


4


4


6


1


 


 


 


2


9


3


.


4


1


6


7


 


 


 


 


 


3


.


0


1


 


 


 


0


.


0


2


4


 


 


 


 


 


1


6


4


.


4


8


1


4


 


 


 


 


1


6


0


0


.


4


1


1


f


e


r


t


i


l


i


t


y


r


~


e


 


 


 


 


 


5


0


.


0


5


9


5


8


 


 


 


2


.


3


7


6


2


9


8


 


 


 


 


2


1


.


0


7


 


 


 


0


.


0


0


0


 


 


 


 


 


4


4


.


2


4


4


9


8


 


 


 


 


5


5


.


8


7


4


1


7


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


u


5


m


 


 


 


 


 


 


 


 


C


o


e


f


.


 


 


 


S


t


d


.


 


E


r


r


.


 


 


 


 


 


 


t


 


 


 


 


P


>


|


t


|


 


 


 


 


 


[


9


5


%


 


C


o


n


f


.


 


I


n


t


e


r


v


a


l


]


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


T


o


t


a


l


 


 


 


 


 


1


5


6


4


.


2


4


7


1


 


 


 


 


1


0


 


 


 


1


5


6


.


4


2


4


7


1


 


 


 


 


 


 


 


 


 


 


 


R


o


o


t


 


M


S


E


 


 


 


 


 


 


=


 


 


.


3


7


8


2


1


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


A


d


j


 


R


-


s


q


u


a


r


e


d


 


=


 


 


0


.


9


9


9


1


 


 


 


 


R


e


s


i


d


u


a


l


 


 


 


 


.


8


5


8


2


5


8


8


0


8


 


 


 


 


 


6


 


 


.


1


4


3


0


4


3


1


3


5


 


 


 


 


 


 


 


 


 


 


 


R


-


s


q


u


a


r


e


d


 


 


 


 


 


=


 


 


0


.


9


9


9


5


 


 


 


 


 


 


 


M


o


d


e


l


 


 


 


 


1


5


6


3


.


3


8


8


8


5


 


 


 


 


 


4


 


 


3


9


0


.


8


4


7


2


1


1


 


 


 


 


 


 


 


 


 


 


 


P


r


o


b


 


>


 


F


 


 


 


 


 


 


=


 


 


0


.


0


0


0


0


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


F


(


 


 


4


,


 


 


 


 


 


6


)


 


=


 


2


7


3


2


.


3


7


 


 


 


 


 


 


S


o


u


r


c


e


 


 


 


 


 


 


 


 


 


S


S


 


 


 


 


 


 


 


d


f


 


 


 


 


 


 


 


M


S


 


 


 


 


 


 


 


 


 


 


 


 


 


 


N


u


m


b


e


r


 


o


f


 


o


b


s


 


=


 


 


 


 


 


 


1


1


.


 


r


e


g


 


u


5


m


 


f


e


r


t


i


l


i


t


y


r


a


t


e


 


m


a


l


p


r


e


v


5


 


d


i


a


r


t


r


e


t


 


i


m


m


c


o


v


3




                                                                              

       _cons    -90.67651   13.07177    -6.94   0.000     -122.662   -58.69103

     immcov3     4.07e-08   2.50e-08     1.63   0.154    -2.04e-08    1.02e-07

    diartret     .0297663   .0276006     1.08   0.322    -.0377699    .0973024

    malprev5     882.4461   293.4167     3.01   0.024     164.4814    1600.411

fertilityr~e     50.05958   2.376298    21.07   0.000     44.24498    55.87417

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  .37821

                                                       Adj R-squared =  0.9991

    Residual    .858258808     6  .143043135           R-squared     =  0.9995

       Model    1563.38885     4  390.847211           Prob > F      =  0.0000

                                                       F(  4,     6) = 2732.37

      Source         SS       df       MS              Number of obs =      11

. reg u5m fertilityrate malprev5 diartret immcov3
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       _cons    -90.57173   14.53748    -6.23   0.000    -124.9474   -56.19605

    diartret     .0485131    .027905     1.74   0.126    -.0174718     .114498

    malprev5     985.8458   318.6065     3.09   0.017     232.4612     1739.23

fertilityr~e     49.85341   2.639034    18.89   0.000     43.61309    56.09373

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  .42062

                                                       Adj R-squared =  0.9989

    Residual     1.2384679     7  .176923985           R-squared     =  0.9992

       Model    1563.00864     3  521.002879           Prob > F      =  0.0000

                                                       F(  3,     7) = 2944.78

      Source         SS       df       MS              Number of obs =      11

. reg u5m fertilityrate malprev5 diartret
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       _cons    -102.2096   13.69919    -7.46   0.001    -137.4244   -66.99469

   birthatt6    -221.0571   138.2298    -1.60   0.171    -576.3882     134.274

     immcov3     3.91e-08   2.23e-08     1.76   0.140    -1.82e-08    9.63e-08

    diartret     .0435467   .0260587     1.67   0.156    -.0234393    .1105327

    malprev5     1053.776   282.5405     3.73   0.014     327.4831     1780.07

fertilityr~e     53.15072   2.866935    18.54   0.000     45.78103    60.52041

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  .33699

                                                       Adj R-squared =  0.9993

    Residual    .567823781     5  .113564756           R-squared     =  0.9996

       Model    1563.67928     5  312.735856           Prob > F      =  0.0000

                                                       F(  5,     5) = 2753.81

      Source         SS       df       MS              Number of obs =      11

. reg u5m fertilityrate malprev5 diartret immcov3 birthatt6
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       _cons    -106.3256   13.10467    -8.11   0.001    -142.7099   -69.94116

   aritret11    -1.78e-19   1.34e-19    -1.34   0.253    -5.49e-19    1.92e-19

   birthatt6    -364.5583   167.5176    -2.18   0.095    -829.6618    100.5452

     immcov3    -5.52e-09   3.93e-08    -0.14   0.895    -1.15e-07    1.04e-07

    diartret     .1081697   .0541124     2.00   0.116    -.0420703    .2584097

    malprev5     1147.241     271.86     4.22   0.013     392.4367    1902.046

fertilityr~e     54.25925   2.791831    19.44   0.000     46.50788    62.01061

                                                                              

         u5m        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total     1564.2471    10   156.42471           Root MSE      =  .31333

                                                       Adj R-squared =  0.9994

    Residual    .392698125     4  .098174531           R-squared     =  0.9997

       Model    1563.85441     6  260.642401           Prob > F      =  0.0000

                                                       F(  6,     4) = 2654.89

      Source         SS       df       MS              Number of obs =      11

. reg u5m fertilityrate malprev5 diartret immcov3 birthatt6 aritret11 
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theta =  1       2.7210276         1.35           0.245

theta =  0      -6.7101715        20.21           0.000

theta = -1      -13.126366        33.05           0.000

                                                         

    H0:       log likelihood       chi2       Prob > chi2

   Test         Restricted     LR statistic      P-value
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                  Prob > F =      0.0945

                   F(3, 1) =     60.02

       Ho:  model has no omitted variables

Ramsey RESET test using powers of the fitted values of u5m

. ovtest
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    Mean VIF       36.44

                                    

   birthatt6       14.76    0.067765

   aritret11       20.32    0.049201

    malprev5       21.61    0.046269

     immcov3       27.00    0.037033

    diartret       65.22    0.015332

fertilityr~e       69.70    0.014348

                                    

    Variable         VIF       1/VIF  

. estat vif
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         Prob > chi2  =   0.0641

         chi2(1)      =     3.43

         Variables: fitted values of u5m

         Ho: Constant variance

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity 

. estat hettest, normal
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     Prob>|z| = .53

           z  = .63

      N(runs) = 7

          obs = 11

 N(uhat >  0) = 4

 N(uhat <= 0) = 7

. runtest uhat,t(0)
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