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Abstract 

 
In this paper we have applied discrete time survival analysis techniques to analyze 
education duration in Jamaica. Based on the Jamaica Survey of Living Conditions 2002, 
we are able to estimate the effects of household, individual, and other related covariates 
on the risks of students dropping out. We compare the discrete time Cox model and 
discrete time logit model and determined that the two estimations are consistent. The 
estimation results measure the effects of the covariates and can be used to predict the 
dropout risks of particular students in each grade, which could provide useful 
implications for the formation of policy to improve education in Jamaica.  
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Introduction 

Jamaica is a small island country with a population of 2.7 million and a GDP per 

capita in 2005 of http://en.wikipedia.org/wiki/Jamaica4,482 US dollars (PPP). In spite of its 

low rank in GDP per capita (111th among world countries in 2005), Jamaica stands out in 

the developing world as a country with a strong commitment to education: public 

spending on education grew to 7.6% of GDP in 1997-1998. This was complemented by 

an estimated household spending of about 6% of GDP. With significant public and private 

investment in education as well as successful governmental education policies, the 

country has made impressive progress in providing primary and secondary education.  

In the 1990s, the Jamaica Ministry of Education and Culture (MOE&E) embarked 

on a 15-year “Reform of Secondary Education Program” (ROSE). The first phase 

focusing on lower secondary schools has been completed. The second phase focuses on 

improving upper secondary schools and on improving education quality at all levels.1 

Although the education system in Jamaica is complex and includes different types of 

schools that are constantly evolving2, the system can be summarized and described as 

follows: Primary education is from Grade 1 to Grade 6, lower secondary education is 

from Grade 7 to 9, and upper secondary education is from Grade 10 to 11 (or 133). In 

1997-1998, the gross enrollment rates were more than 100 percent in primary education, 

                                                        
1 Sources: Jamaica Secondary Education, Volume I, World Bank Report No 19069-JM, 1999. 
2 Note: “Time” is one of the most important key words in our study. However, in our paper “time” in different contexts 
represents different things: It  represents grade when we are talking about a time period in the survival analysis, such as 
in the “discrete time survival analysis.”; It represents real time, such as year or age when we are talking about the 
time/age effect on the dropout risks of students. Readers should be aware and refer to the right meaning based on 
context.  
3 Grades 12-13 are not required for attending tertiary education institutions in Jamaica. 



  Determinants of Education Duration in Jamaica                                   3 
 

97 percent in lower secondary education, and 66 percent in upper secondary education. 

The net enrollment rates were 93 percent in primary education, 82 percent in lower 

secondary education, and 49 percent in upper secondary education.4  

According to the World Bank's World Development Indicators (2005), in 2002-03 

the gross enrollment rates in primary and secondary education in Jamaica were 101% and 

84%, respectively, and the net enrollment rates were 95% and 75%. In comparison, the 

gross enrollment rates in 2002-03 for primary and secondary education in middle income 

countries averaged 112% and 74%, respectively. The gross enrollment rate in secondary 

education in Jamaica in 2002-03 was 10% higher than the average for middle income 

countries. 

Although these are significant and impressive achievements, we also find that the 

net enrollment rates decreased more than 10% from primary education to lower 

secondary education, and furthermore, decreased more than 30% from lower secondary 

education to upper secondary education. We might be eager to know “Where, What and 

How”: Where (or in which grade) the students tend to drop out of school, what factors 

affect dropout behavior, and how to increase education duration in Jamaica. We believe 

that research on these questions will be informative and helpful to continued 

improvement of education in Jamaica. In this paper, we will apply discrete time survival 

analysis to analyze education duration in Jamaica: First we will analyze the data from 

JSLC 2002, investigate the pattern of educational attainment in Jamaica, and summarize 

                                                        
4 Sources: MOE&C Statistics; PIOJ, 1999, p. 37-45. 
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some related variables; then the discrete time Cox model and the logit model will be 

applied to estimate the effects of the related covariates; in the end, we want to discuss the 

policy implications of our research to the continued improvement of education in Jamaica. 

The paper is structured as follows: In Section 1, we will briefly review the literature 

for education studies and the application of survival analysis. In Section 2, we will 

introduce the data and the survival techniques (the discrete time Cox model and the 

discrete time logit model). In Section 3, we will apply these survival techniques to 

exploration of education duration in Jamaica. In Section 4, we will discuss the policy 

implications of our findings. And in Section 5, we will discuss the conclusions drawn 

from our research and its limitations. 

1 Literature Review 

1.1 Education Literature 

Since 1940s, the concept of “dropout” has been used to represent a category of 

people who do not complete secondary education. For more than 50 years, this subject 

has attracted enormous interest from economists, and substantial research has been done 

on the determinants of dropping out. The dropout problem attracts much attention from 

economists for various reasons. These reasons fall into three categories that can be 

summarized as follows: (1) Dropping out undermines the individual’s future welfare: 

Dropouts tend to have lower income and higher unemployment; Dropouts are also more 

likely to have health problems, and as an economy upgrades, dropouts will have an even 
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harder time surviving economically. (2) Dropouts generate large social costs. They tend 

to receive more public assistance and also tend to engage in criminal activities (Catterall, 

1987; Rumberger, 1987 and 2001; Murnane and Levy, 1996). (3) Dropouts decrease 

human capital accumulation in a country and thus in the long run damage the country’s 

economic growth. For developing countries, education is the principal way to escape 

poverty and ignite sustainable economic growth.5  However, dropouts may lead to a 

vicious cycle in developing countries: poor education>poverty>poor education. The 

dropout rate is used to measure the probability of dropping out of school. Reducing the 

dropout rate can break the cycle of poverty and is a crucial part of poverty reduction in 

developing countries. For all of these reasons and more, this issue has drawn the attention 

of economists and spurred their research into why students drop out and how they can be 

retained in school. The importance of this issue has attracted much attention from 

economists who have explored the reasons for dropping out and the ways to deal with 

this problem. 

  In the human capital framework, children’s human capital derives from two 

sources: First, the inheritance of genetic and cultural endowments from parents, and 

second, the investments in children by parents. Inheritance depends on the parents’ 

                                                        

5 Fulci (1999) said, ‘Education is the key to development. Quality basic education, as well as secondary and higher 

education, vocational training, and skill acquisition throughout life are indispensable tools to eradicate poverty.’ 

(Reported by Singh, 1999)  
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abilities, education, and cultural background. The investments by the parents depend on 

parental preferences, income, and other factors. The human capital theory emphasizes the 

effect of family factors on children’s educational attainment. Other social disciplines such 

as sociology and psychology contribute many other theories to the literature. These 

theories include peer/role models, a life span development approach, a stress theory, the 

“working mother perspective,” and the “economic deprivation perspective,” (Haveman 

and Wolfe, 1995). 

  Drawing on these various theories, Rumberger (2001) presents two conceptual 

frameworks: one is from an individual perspective, and the other one is from an 

institutional perspective. The individual framework focuses on the attributes of students, 

such as their values, attitudes, and behaviors, and how these attributes contribute to their 

decisions about their education. The institutional framework focuses on the settings and 

environment in which children live, such as families, schools, and communities.  

Haveman and Wolfe (1995) summarized three primary categories that will affect 

the educational attainment of children: the choices made by the society/government that 

determine the opportunities available to both children and their parents (i.e. the social 

investment in children); the choices made by parents regarding the quantity and quality of 

family resources devoted to children (the parental investment in children); and the 

choices that children make given the investments in and opportunities available to them. 

The children’s educational attainment is the outcome of these choices. These three 

categories are consistent with Remberger’s two frameworks. Haveman and Wolfe (1995) 
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also provided a useful review of the literature on dropout research, and we will 

summarize their main finding as follows. 

In one of earliest studies, Blau and Duncan (1967) used a system of recursive 

regression equations to estimate the relationships among time-ordered, life cycle family 

background characteristics and children’s educational attainment. In 1970s, the 

researchers of the Wisconsin Longitudinal Study estimated the determinants of 

educational attainment based on a life cycle framework that included the number of 

family members, school, and aspiration variables. (Haveman and Wolfe, 1995) 

The factors affecting children’s educational attainment in recent research can be 

summarized as including social, family, choice, and background characteristics. Social 

factors include background and quality of students in the school, race structure in the 

school, school location (such as urban/rural and South/North), neighborhood, state and 

local education expenditures, unemployment rates, etc. Family factors include 

characteristics of the head of family (sex, education, and so on), family structure (parents, 

siblings, and so on), parents’ occupation, family income, family birth plan, distance to 

schools, etc. Factors related to students’ own choices include scores at school, 

expectations/self-esteem, pregnancy, religious activities, etc. The background 

characteristics include race, gender, time, age, opportunity wages, etc. The measurements 

of children’s educational attainment include a high school graduation dummy variable, 

years of schooling, dropout risk, etc. Although Ordinary Least Square (OLS) and 

logit/probit models are widely used, survival analysis techniques have become more and 
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more popular in the most recent literature (Haveman and Wolfe, 1995). 

1.2 Survival Analysis 

(1) Survival Analysis and Its Application to Education 

Survival analysis is a statistical technique for studying the occurrence and timing 

of events. It’s also known as event history analysis, reliability analysis, failure time 

analysis, duration analysis, and transition analysis (Allison, 1995). Willet and Singer 

(1991, 1995) and Singer and Willet (1992, 1993) introduced survival analysis (especially 

discrete time survival analysis) to education issues (such as students’ education paths and 

teachers’ career paths). Since then, it has become more and more popular in the analysis 

of education issues. 

Some of the key concepts of survival analysis include time, event, survival 

function, hazard, and the hazard function. Time is recorded when an event happens and 

can be continuous or discrete. An event can be death, dropping out of school/some 

programs, or any event that is of research interest. Survival and the hazard function will 

be introduced in detail later.  

(2) Advantages of Survival Analysis Compared with Traditional Methods 

Enrollment rates are widely used to measure education status in a country. 

Enrollment rates are typically available for primary, secondary, and college levels. Gross 

enrollment rates are calculated as the number of enrolled students divided by the total 

population within the specific age range eligible for enrollment in school. Net enrollment 



  Determinants of Education Duration in Jamaica                                   9 
 

rates adjust the gross enrollment numerator for students within the designated age range.6 

We can see the limitations of enrollment rates: (1) it makes little sense to calculate an 

enrollment rate for each grade, because students of the same age are not necessary to 

enroll in the same grade. Enrollment rates by school level cannot accurately reflect 

education in each grade; (2) enrollment rates are inappropriate as a reflection of the 

educational attainment of people beyond school age (16); (3) it is difficult to measure the 

enrollment rates at different school levels for the same cohort of people; thus, we do not 

have a way to “follow” a group of people and see when they drop out of school; (4) and 

enrollment rates can be manipulated easily. Researchers can get a higher or lower 

enrollment rate simply by changing the research group. For example, including 

(excluding) a group of students (mostly in the lower grades) with higher enrollment will 

increase (decrease) the enrollment rates.  

Some empirical studies have applied logit models to estimate graduation rates in 

primary schools, secondary schools and colleges. In this line of research, the authors 

usually ask if a student has graduated from school. These studies are helpful as a way to 

explore if the students have made it through school. Their two limitations are that (1) they 

cannot handle those students who are still in schools, and (2) they have little information 

on when (in which grade) students tend to drop out. (Willett and Singer, 1991) 

                                                        
6 Here is an example of the calculation of an enrollment rate:   n1 is the number of students in the primary schools 
(Grades 1-6); n2 is the number of people within a certain age range who are eligible for enrollment in the primary 
schools;  n3 is the number of students in the primary schools who are also within a certain age range who are eligible 
for enrollment in the primary schools. We have n3<=n1.  The gross enrollment rate will equal n1/n2 and the net 
enrollment rate will equal to n3/n2. We can see that the gross enrollment rate is not less than the net one, and it can be 
more than 100%.  
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Some other studies have applied OLS model to estimate the duration of education 

and to determine at what point students tend to dropout. (Duration at school is most often 

the dependent variable.) However, OLS model still cannot overcome these problems: (1) 

Some students are out of school because they are transferring to other schools or because 

of illness, death, etc., but they are not dropouts and cannot be counted as such; 

consequently their observed duration at school will be shorter than the actual duration; (2) 

for those students still in school, the observed duration of education  will be also shorter 

than the actual duration; (3) and the estimation duration from OLS could be longer than 

the possibly longest duration. Because of these limitations, the OLS estimate will tend to 

be biased. 

Survival analysis can overcome all of these shortcomings. By estimating the 

dropout risk for each grade, it provides detailed information on the dropout risks for 

students in each grade. On the other hand, by treating as “censored observations”  those 

students who do not drop out  during the period of research, it can account for those 

students who are still in school but have transferred to other schools, or temporarily left 

school because of illness or other reasons but are not dropouts. Moreover, survival 

analysis has one more advantage: the ability to incorporate time varying data. While it is 

difficult for traditional models like OLS and logit models to incorporate time varying 

data, some survival models can do so easily and naturally. 

Because of the above advantages (ability to identify the timing of the problem, 

ability to handle censored data, and ability to incorporate time varying variables) 
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compared with traditional methods, survival analysis has become more and more popular 

in social science and natural science. The development of survival statistical techniques, 

its availability in standard statistical software (such as SAS and STATA) and the 

improvement in data quality has enabled researchers to apply survival analysis to 

education duration research.   

2 Data and Empirical Methods 

2.1 Data: Introduction and Summary 

The data is from the Jamaica Survey of Living Conditions 2002, which was 

undertaken to establish baseline measurements of household welfare and subsequently to 

monitor the impact of Jamaica’s Human Resources Development Program on health, 

education and nutrition (The World Bank, 2002).  The survey covers 6,976 households 

randomly selected from the Labour Force Survey (LFS)7. All household members older 

than 3 in 2002 were included in the survey. After matching education data, household 

consumption data, and household demographic data, etc., we were able to develop a data 

set that includes the variables that might affect individual educational attainment. 

Understanding education and related demographic variables can provide basic 

information for our survival modeling; thus we summarize these variables as follows. 

(1) School Enrollment 

Table 1 shows Jamaican school enrollment in 2002, when 65.03% of the 
                                                        
7 LFS used a two-stage stratified sampling strategy, and the sample is self-weighted. That is, each household in Jamaica 
is equally likely to be included in the survey sample. For details, please see Jamaica Survey of Living Conditions 1988-
2000: Basic Information, the World Bank (2002).  
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population was not enrolled in any type of school (including institutes, colleges and 

universities). However, 7.11% of the people were enrolled in the 

Basic/Infant/Nursery/Kindergarten schools, and 15.79% of the people were enrolled in 

Grades 1-6, which included primary schools, all-age schools, and primary/junior high 

schools. The primary schools have better reputation than the all-age and primary/junior 

high schools.)  

About 10.69% of people were enrolled in the secondary schools of all types. 

About 8.67% were in secondary high schools (7.61%), technical schools (0.76%), and 

vocational/agricultural schools (0.30%) (Grades 7-11 or 13); 2.02% were in all-age 

schools, primary/junior high schools, and junior high schools (Grades 7-9), which have 

inferior educational quality. 

Universities or other tertiary schools accounted for 0.93% of the population, and 

0.3% of the people were enrolled in adult and special schools.  

Table 1 also shows the difference in school enrollment between males and 

females. Females were a relatively larger proportion of the enrollment in secondary high 

schools, technical schools, vocational/agricultural schools, universities/post-secondary 

schools, and adult education/night schools. The gap between female-male enrollments in 

favor of females grew larger in upper level education. 

(Insert Table 1: Enrollment in Jamaica 2002 (by school type)) 

(2) Educational Attainment 

The JSLC 2002 also provided information on the educational attainment of people 
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not in schools in 2002. Table 2 resembles Table 1, but the two tables have totally different 

meanings: Table 1 reflects the current education enrollment in schools in 2002, and Table 

2 reflects the educational attainment by school type for persons not in school in 2002. 

Thus, the two tables have very different distributions. 

Table 2 shows that 19.98% of the people not enrolled in school in 2002 had a 

primary school education (including primary, all-age, and primary/junior high schools). 

71.52% had a secondary school education. 27.58% of these people had been in all-age 

schools (Grades 7-9). 42.72% had been in new secondary (12.83%), comprehensive 

(5.27%), secondary high (20.04%), technical (2.63%), and vocational/agricultural schools 

(1.95%).  

Here again we also see a gender difference in educational attainment. After 

secondary school, more females than males are present at each level, and this gender gap 

grows larger as the level of education increases.  For secondary schools, males had a 

relatively larger presence in the lower and lesser quality secondary schools, and females 

had a relatively larger proportion of enrollment in the upper and better quality secondary 

schools. (Note: The percentages of males and females not in schools in 2002 were 49% 

and 51%, respectively. The numbers are shown in the last row in Table 2.) 

(Insert Table 2: Educational attainment in Jamaica 20028 (by school type)) 

(3) Household Demographics  

The JSLC 2002 recorded every household member’s relation to the head of 

                                                        
8 The numbers here are for those who were not in school in 2002.  
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household, which provides useful information on household demographics. Table 3 

shows the survey comprised 6,795 households. However, only 2,911 heads of household 

had spouses or partners. Furthermore, only 121 of 8,154 children of the heads had 

spouses. However, there were 2,616 grandchildren of the heads in the households.) The 

exploration of household demographic structure will help our modeling because family 

characteristics are expected to greatly affect educational attainment. 

(Insert Table 3: Household Demographic Constituents in Jamaica 2002) 

(4) Student Distribution by Grade 

In Table 1, we saw the school enrollment of Jamaica in 2002. Now we will 

continue to explore student distribution by grade. Table 4 lists the number of students and 

percentages for Grades 1-13 in 2002. The progression in grade levels is marked by a 

visible trend of diminishing enrollment. This enrollment decline accelerates after Grade 9: 

from Grade 9 to Grade 10, the decrease is about 1.82%; from Grade 10 to 11, the 

decrease is about 1.99%; and from Grade 11 to 12, the decrease jumps to about 4.75%. 

The table shows that after lower secondary school, the number of students declined 

sharply. The huge decrease from Grade 11 to Grade 12 is not especially surprising 

because only a few upper secondary schools have Grades 12 and 13. 

(Insert Table 4: Student Distribution in Jamaica 2002 (Grades 1-13)) 

(Insert Figure 1: Student Distribution in Jamaica 2002  (Grades 1-13)) 

(5) Educational Attainment-by Grade Reported 

Now we turn to analyzing the educational attainment (by grade and age group) of 
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those people not currently in school in 2002. Table 5 and Figure 2 show that the younger 

generations generally have higher educational attainment than their elders. For people 

older than 60, the educational peaks are at Grade 6 (around 45%) and Grade 9 (around 

25%); for people between ages 41 and 60, the peaks are at Grade 6 (around 21%), Grade 

9 (around 40%), and Grade 11 (around 18%); for people between 21 and 40, the peaks 

are at Grade 9 (28%) and Grade 11 (53%); and for people between 3 and 20, the peaks 

are at Grade 9 (22%) and Grade 11 (58%)9. The increase in educational attainment over 

time is obvious. 

(Insert Table 5: Educational attainment in Jamaica 2002: Grade Reported (by age group)) 

(Insert Figure 2: Educational attainment in Jamaica 2002 (by age group)) 

(6) Other Demographics 

The marital and union statuses were also reported in the survey. They are summarized in 

Table 6-1 and 6-2. 

(Insert Table 6-1: Marital Status Reported: (age >=15)) 

(Insert Table 6-2: Union Status Reported: (age >=15)) 

(7)  Summary 

In this section, we have briefly described the educational attainment and 

demographic variables in Jamaica. We also have explored the basics of gender and 

time/age effects on educational attainment. From the tables, especially Tables 4 and 5, we 

                                                        
9 A large proportion of people between ages 3 and 20 are still in school, which will be treated as censored observations 
in the following survival analysis.   
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can get useful information on educational attainment in 2002 by grade for both students 

and nonstudents. As we discussed in Section 1.2, integration of the information in these 

two tables is difficult with traditional methods. However, survival analysis easily handles 

this integration issue through its “censored data” analytical strategy. 

As already observed, survival analysis has other superior attributes for this type of 

analysis. The next section will introduce the survival techniques used in this paper and 

then apply them to explore dropout risk by grade and estimate the effects of covariates 

such as household income (household total expenditure), gender, head of household, 

household demographic variables, time, and government policy, etc. 

2.2 Empirical Methods: Introduction to Survival Analysis 

(1) Basic Concepts 

Survival Function 

Survival function (or survivor function, survivorship function) gives the 

probability of surviving after a specific time. In survival analysis, surviving not only 

refers to the status of being alive but also to a status of not having experienced or 

engaged in or performed a specific event or action, such as divorce or dropping out of a 

program or, to use a business example, a company’s bankruptcy, and so on. In this paper, 

surviving refers to the specific status of not having dropped out of school. The survival 

function can be written as = Pr(T>t), where t is time, and T is the time of the 

occurrence of an event. 
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Hazard Function 

The hazard function is crucial in survival analysis. The hazard at a specific time 

corresponds directly to the risk of the occurrence of an event.  In this paper, hazard is the 

dropout risk/rate of students. The hazard function can be defined as: 

 

 

where dt is a time period,  is the density distribution function of an event 

occurrence. 

The relationship between the survival function and the hazard function can be 

written as 

 

For discrete time, the hazard is defined as the conditional probability of the 

occurrence of an event, given that no previous event has occurred (Singer and Willet, 

1993). It can be referred to as discrete time hazard function: 

 

 

where T is the time of event occurrence.  

The relationship between the discrete time hazard function and the survival 

function can be written as: 
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In this paper, school grade level is used as the measurement of educational 

attainment, and the discrete time survival analysis is applied. 

(2) Semi-parametric Analysis: Cox Regression 

Cox (1972) proposes a semi-parametric regression, which has become one of the 

most popular methods in survival analysis. Compared with other regression methods, 

Cox regression does not need to choose some particular probability distribution to 

represent survival times. Such probability distributions, when they have been used, have 

been typically arbitrary assumptions. Without them, the results of Cox regression will be 

more robust. The Cox method can handle continuous and discrete data. However, we will 

only introduce the discrete time method, which is the method applied in our paper. 

The basic idea of the Cox regression for discrete time data is to estimate a binary 

model to predict whether an event does or does not occur in each time period. Cox 

regression then relates the conditional probability of event occurrence ( )10 to the 

covariates by a logit equation: 

 

In the equation,  is a set of constants for each time period and controls the 

time variance of the regression model.  is the covariate array that can include time 

unvarying variables as well as time varying variables. In this model, the odds ratio 

                                                        
10 The conditional probability of event occurrence is also known as a discrete time hazard in the Cox regression, which 
is the same as in Singer and Willet (1993). 
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between any two individuals does not depend on time, thus the model can be described as 

a proportional odds model. The semi-parametric method will make use of this 

characteristic and will not estimate .11  That is to say, the estimation ignores the 

baseline hazard function and focuses only on the estimation of the effects of the 

covariates. However, after estimating the coefficients of the covariates, the nonparametric 

maximum likelihood method can still be used to estimate the survival function, . 

(3)  Parametric Analysis: Logit Model 

In the Cox regression, the semi-parametric estimation discards the information of 

. However, the traditional logit model can be used to estimate the model. With the 

logit model, we can directly estimate the effect of time, . Meanwhile, the maximum 

likelihood method to estimate the logit model is more computationally efficient than the 

semi-parametric method used in the Cox regression.  

Allison (1995) argues that uncontrolled heterogeneity confounds the hazard 

function and, thus research on the shape of the hazard function might yield incorrect 

information. He suggests that researchers should be cautious when using alternatives to 

the Cox regression to study the time dependence of the hazard function.  

3 Empirical Analyses 

In this section, survival analysis is applied as follows: First, we will apply semi-

parametric survival analysis using Cox regression’s discrete time survival model. Cox 

                                                        
11 For details of the estimation algorithm, please see Cox (1972). 
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regression makes no assumption of the baseline hazard function of time and therefore the 

estimation of covariates’ coefficients will be robust. Second, we will apply parametric 

survival analysis, i.e., the logit model for the survival analysis, to estimate the effects of 

covariates as well as the baseline hazard function of time. A comparison of the estimation 

result to the result obtained by the Cox regression could test the accuracy of the model.  

However, the use of current variables to explain the occurrence of a past event is a 

problem common to other studies and also occurs here. This problem is resolved by 

narrowing the research field from the entire population to the youngest group, i.e., people 

ages 3 to 20. The variables in the survey should be applicable for modeling of this group. 

For example, Figure 3, shows that almost all people in this group (ages 3-20) are 

unmarried. Because marriage is a crucial event that will affect household formation and 

thus variables at the household level, this fact thus supports our assumption to some 

extent. 

On the other hand, although information on older generations will be lost by 

narrowing the research focus, we believe that such loss is justifiable because the refined 

study will provide more up-to-date and useful information for policy makers. Thus, 

people aged 3-20 will be the focus of our survival modeling.  

(Insert Figure 3: Number of People by Marriage and Age, JSLC 2002) 

3.1 Semi-parametric Survival Analysis: Cox Regression 

(1) Covariates in the Survey 

Based on previous analysis and on the literature, the model could include income, 
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gender, age, educational attainment, and gender of heads of households, number of 

siblings, geography, and distance to schools, etc. We will expect the following effects on 

educational attainment: 

Income: A positive effect; educational attainment should increase when 
household income increases. The survey does not report total household income, 
so household total expenditure is used as a proxy for household income. 
Gender: Females will have positive effect because females have better 
educational attainment in general. In the model, females have a value of 1, and 
males have a value of 0. 
Age (or Time): A negative effect; younger generations should have higher 
educational attainment because of the improvement of education quality by 
government policy, etc. 
Educational attainment of the head of household: A positive effect because a 
household head with more education should lead to higher educational attainment 
of children. 
Gender of head of household: Some literature suggests that a female head of 
household might have a negative effect. In the model, females have a value of 1, 
and males have a value of 0. 
Number of siblings: A negative effect; more siblings will lead to lower 
educational attainment of children. 
Geographic area: Jamaica can be divided into three geographic areas: Kingston 
Metropolitan Area (KMA), Other Towns, and Rural Areas. People living in KMA 
and Other Towns areas should have higher educational attainment. 
Distance to schools: A negative effect; the farther the distance to schools, the 
higher the education cost will be, which will lead to lower educational attainment. 
Because not all people report the distance to schools, we used the average 
distance (in miles) to schools for people within the same district. Thus, we 
obtained the distance to the nearest primary school and the distance to the nearest 
secondary school.  

Meanwhile, we also suspect that the effect of age (time) may vary in primary, 

lower, and upper secondary education. Consequently, we created interaction variables 

between age and these school types. As a result of these considerations, we have 

individual variables (gender, age), family variables (household income, gender, and 

education of heads of households, number of siblings), and school variables (distance to 
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schools). An age variable can also be used to control the time effect. 

(2) Estimation  

After getting the variables available from JSLC 2002, we can estimate a discrete 

time Cox model. The result is shown in Table 7.  We can see that 6,982 individuals are 

included in the model and 92.17% of them are censored. This should not be a surprise, 

because the research subjects are ages 3-20 and most of them were at school at that time. 

As noted earlier, the capability to handle censored data is one of the biggest advantages 

of survival analysis, and that advantage is also one of the main reasons we chose to use 

survival analysis in the study.  

The table shows that all three global null hypothesis tests (likelihood ratio test, 

score test and Wald test) are significant (p<.0001). Household income, gender, age, grade 

level attained by the head of household, number of siblings, and distance to the nearest 

secondary school are all significant, but the gender of the head of household, distance to 

nearest primary school, and the geographic dummy variables (KMA, Other Towns?, and 

Rural Areas) are not statistically significant. The interaction between age and the dummy 

variable for primary school is significant, but the interaction between age and the lower 

secondary school dummy variable is not significant. The full expression of the model can 

be written as:12 

 

                                                        
12 Standard errors for the coefficients are reported inside the parenthesis below the coefficients. Please note that Cox 
regression doesn’t estimate time effect, i.e.  in the model. 12  
***:.0001 significant level; **: .001 significant level; *.01 significant level 
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As noted earlier, we also can estimate a logit model for the discrete time survival 

model if we want to know the effects of time. For convenience, we will continue to 

estimate a logit model and then compare it with the result from this model. After that, we 

can discuss these comparative findings. 

(Insert Table 7: Estimation of Discrete Time Cox Model) 

3.2 Parametric Survival Analysis: Logit Model 

In this section we will apply a traditional logit model to survival analysis and 

estimate the time effect. The logit model has become popular for discrete time survival 

analysis because it is easier to understand and use. Before the logit model can be used, 

however, the cross-sectional data must be transformed into a new data set categorized by 

time and individual. That is to say, each individual will have several observations that 

correspond to his or her “current” grade level. Moreover, each observation must include 

new time/grade dummy variables. Singer and Willett (1993) demonstrate in detail how to 

transform the relevant data. The estimation of the logit model is shown in Table 8. In 

comparing Table 8 to Table 7, the close similarity of the estimation of the coefficients of 
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the covariates is obvious because the Cox model applied a semi-parametric method to the 

estimation of a logit model that does not include the time effect. Table 8 also includes the 

time/grade effect.  Because the estimation results are very similar, we can focus on the 

estimation result from the logit model and discuss its findings. 

(1) Income Effect 

Household income has a positive and significant effect on educational attainment. 

The coefficient of the log form of household total expenditure is -1.0222, and the odds 

ratio is 0.360. The result shows that the increase in household income will decrease the 

risk of dropping out of school and thus increase individual educational attainment. An 

increase in log income by 1 will reduce the odds ratio by 64%. This finding is consistent 

with the previous study. 

(2) Gender Effect 

The gender effect is very significant. The coefficient is -0.5005, and the odds ratio 

0.606. The result reflects that females are at lower risk of dropping out and achieve 

higher educational attainment. Females have an odds ratio that is 60.6% of males. 

(3) Time-Age Effect 

We estimate age and its interaction variables with primary and lower secondary 

school types. The upper secondary school dummy variable is left out of the model. The 

coefficient of age variable, 0.1125, is significant. The coefficient of the interaction 

between age and the primary school dummy variable is 0.169, which is also significant. 

However, the interaction between age and the lower secondary school dummy variable is 
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-0.0721 and not significant with a 20% confidence level. The result shows that in general 

the dropout risk increases as age increases, i.e., younger people are associated with lower 

dropout risks. This finding tells that educational attainment improves over time. The 

improvement is much greater for those in primary school education than for those in 

secondary schools. Lower secondary school education does not perform better than upper 

secondary school education. In fact, the performance for lower secondary schools is 

slightly worse but not significant. Nevertheless, this result for the lower secondary 

schools surprises us because our research subjects (aged 3-20) were in the secondary 

schools during the ROSE I project (implemented after 1994), which tried to reform lower 

secondary school education.  

If we look at the odds ratio, for every year that students age, the odds ratio will 

increase by 13% in general and by 31.4% in primary school. In other words, the odds 

ratio decreases by 13% annually in general and by 31.4% annually in primary school. 

This improvement can be attributed to the Jamaican government’s educational policies 

and to the nation’s determination and efforts to improve its education.  

(4) Effects of Head of Household 

The literature shows that head of household might have two effects on educational 

attainment: The educational attainments of the household’s children might be positively 

correlated to the attainments of the head of household or the gender of head of the 

household might affect the educational attainments of the children13. Our estimation 

                                                        
13 For example, Buchmann and Hannum (2001) performed a review of the literature that shows that in some African 
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shows that the educational attainment of the head of the household has a significant effect, 

-0.1061, and the associated odds ratio is 0.964. That is to say that for every additional 

grade of educational attainment by the head of a household, the odds ratio related to the 

risk of a child in the household dropping out will be reduced by 3.6%. As for the impact 

of the gender of the head of household, however, the coefficient is negative but not 

statistically significant.   

(5) Effect of the Number of Siblings 

The coefficient for the variable concerning the number of siblings is significant, 

0.0764, and the odds ratio is 1.079. In other words, for every additional sibling in a 

family, the odds ratio for a child’s risk of dropping increases by 7.9%. This is also 

consistent with the literature. More siblings mean fewer family resources to put into 

education for each child, which might cause lower educational attainment. In explaining 

the effect of siblings, Buchmann and Hannum (2001) emphasize the importance of 

understanding the social and economic contexts in which families make educational 

decisions for their children.  

(6) School Effect 

The literature shows that the distance from home to school will affect educational 

attainment. In our estimation, the distance to primary school has no significant effect. 

However, the distance to secondary school has a significant effect, 0.0764, and the odds 

                                                                                                                                                                     
contexts female headship appears to be associated with greater educational opportunities for children in South Africa 
(Fuller and Liang, 1999) and in sub-African countries (Lloyd and Blanc, 1996). 
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ratio is 1.072. That is to say, an increase in distance by 1 mile will increase the odds ratio 

by 7.2%.  

(7) Geographic Effect 

Jamaica is divided into three geographic areas: KMA, Other Towns, and Rural 

Areas. The literature highlights the difference in education quality between rural and 

urban areas. However, after we control other variables, we cannot find a significant 

difference between them. This suggests that geography does not directly influence 

educational attainment; instead it is the characteristics of geographic areas that have 

direct effects.   

(8) Time-Grade Effect 

The logit model includes an estimate of a time effect. In this study, our research 

time span is from Grade 1 to 11: i.e., students who have completed Grade 11 are treated 

as survivors. Each time/grade is associated with a baseline hazard, which is derived by 

assuming that all other variables are 0.  

Our estimation has 10 dummy variables, one each for Grades 1 to 10. These 

produce a clear pattern of coefficients in which the coefficients increase as the grade 

levels increase and all of these coefficients are negative except for Grade 10. The 

coefficients for Grades 7-9 are negative but not significant. These results tell us two 

things. First, in general the baseline hazards increase as grade levels increase but Grade 

10 is an exception and has a higher baseline hazard than Grade 11. Second, the 

coefficients of Grades 7-9 are not significant, which shows that grades in the secondary 
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schools differ little in baseline hazard except for Grade 10, which has a much higher 

baseline hazard. This result for Grade 10 might reflect a space shortage in the upper 

secondary schools that prevents students from achieving higher educational attainment.  

(Insert Table 8: Estimation of Discrete Time Survival Model-Logit Model)  

(9) Summary 

After getting the estimates, we can write the estimated logit model as follows: 14 

 

 

 

 

 

 

 

As a demonstration, we can use our estimation to draw hazard and survival curves 

for a typical individual with median values of those variables as follows:  household 

income is J$283,32215; age is 18; the head of household has completed Grade 10; there 

are five siblings; and the distance to a secondary school is 3.03 miles. We also will have 

                                                        
14 ***:.0001 significant level; **: .001 significant level 
15 In 2002, 1 US dollar=48.416 JM dollars. 
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hazard and survival curves by gender as in Figure 4. As we can see, the hazards at Grade 

10 are almost two times as many as those at Grade 11. This is mostly caused by the 

shortage of space for students in the upper level secondary schools.  

To demonstrate the application of our estimation, we will use as an example our 

analysis of the effect of the ROSE II project in its effort to provide enough space in the 

upper secondary schools. Based on our estimation and on an assumption that after 

completion of the ROSE II project the peak at Grade 10 will decline to the same level as 

that at Grade 11, we can estimate that the probability that these typical individuals will 

complete Grade 11 will increase by about 5%, to 86% from 81%. 16 

(Insert Figure 4-1: Estimated Hazard Curves for Typical Individuals) 

(Insert Figure 4-2: Estimated Survival Curves for Typical Individuals) 

4 Policy Implications 

In the previous sections, we examined the JSLC 2002 data and applied survival 

analysis techniques to explore education duration in Jamaica. To some extent, the 

findings should be able to answer the questions of “Where, What and How”: where (or in 

which grade) the students tend to drop out of school, what factors affect dropout behavior, 

and how to increase education duration. 

4.1 Where Is the Problem? 

From Table 8 in Section 3.3, we can see the coefficients of the dummy variables 
                                                        
16 Specifically, the increases are 4.7% (from 85% to 89.7%) for females and 6.7% (from 77% to 83.7%) for males. The 
calculation process is omitted. Readers should be able to calculate the numbers based on Table 8 and the formulas in 
Section 2.2.  
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of Grades 1-10.  This table tells us the distribution of dropout risk is as follows: 

(1) Primary Schools 

In general, dropout risks were quite low in primary schools. Nevertheless, there 

was a trend of increasing risks from Grade 1 to Grade 6. Grade 6 especially had a huge 

increase in dropout risk compared with Grade 5. In Table 8, the coefficient of Grade 6 is 

1.1876 higher than that of Grade 5, which means an odds ratio increase of about 2.28 

times. Figure 4 shows that the estimated hazard for typical individuals in Grade 6 is 

significantly higher than for those in Grades 1-5, and Grade 6 has the same hazard level 

as in the lower secondary schools. (It is even slightly higher than the estimated hazards in 

Grade 7 and Grade 8.) This finding is very interesting and also confusing: Why did the 

dropout risk “suddenly” increase in the last year of primary schools when students were 

so near a graduation certification? Another thing worthy of note is that the curves for 

females and males diverge after Grade 6 as the effect of gender becomes increasingly 

obvious with the increase in the risk of dropping out.  

(2) Lower Secondary Schools 

The dropout risks in lower secondary schools were similar in Grade 7 and in 

Grade 8. However, Figure 4 shows that the dropout risk almost doubled in Grade 9. Table 

8 shows that the coefficient increased from -0.9229 in Grade 8 to -0.3469 in Grade 9, 

which means an odds ratio increase of about 0.779 times. Again we are confronted by the 

same question of why the dropout risk “suddenly” increased in the last year of primary 

schools when a graduation certification was within reach.  
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The second problem in the lower secondary schools is that the improvement over 

time is slower than in primary schools (and even slower than in secondary schools, 

although not significant.). The lag in improvement in the lower secondary schools 

deserves attention because the ROSE I project that targeted lower secondary schools was 

completed in this period. 

(3) Upper Secondary Schools 

The upper secondary schools carried the highest dropout risks. This is obvious in 

Figure 4. Table 8 shows (1) that Grade 10 has a positive coefficient compared with Grade 

11, and (2) Grades 1-9 have negative coefficients compared with Grade 11. As discussed 

earlier, one of main reasons for the high dropout risk in Grade 10 is because of space 

shortages in the upper secondary schools. However, even after we eliminate this effect by 

assuming that Grade 10 has the same dropout risk as Grade 11, thus controlling for the 

effect of a space shortage, the dropout risks in upper secondary high schools remain quite 

high. In Figure 4, the numbers are 6% and 4%, respectively, for males and females. Using 

the same assumption, we can estimate that 8% and 5%, respectively, of males and 

females could not go to upper secondary schools because of the space shortage. The 

unanswered question is why the dropout risks were so high despite the students’ 

successfully entry into the upper secondary schools? 

4.2 What Factors Matter? 

The analysis thus far has revealed the factors that could affect dropout risk. As a 

summary, we know that (1) household income, age, and the grade level achievement of 
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the head of household have positive effects on educational attainment, and females 

typically surpass males in educational attainment; (2) the number of siblings and the 

distance to secondary schools have negative effects; and (3) the gender of the head of 

household head and the geographic area have no effect. 

4.3 How: Some Policy Suggestions 

Based on the foregoing analysis, some policy suggestions for continued 

improvement of education are: 

(1) Target the Right Place 

In general, secondary schools (especially upper secondary schools) have higher 

dropout risks. While this generalization is noteworthy, the most effective way to lessen 

dropout risks would be to focus on several “problematic” grades: Grade 6, Grade 9, and 

Grade 10. There is a need especially to determine why dropout risks increased so 

dramatically in the last year of primary school and lower secondary school. Were the 

students intimidated by the prospect of a difficult last year? The high dropout risk 

observed in Grade 10 was caused by two factors: admission limitation (a space shortage 

in upper secondary school) and voluntary dropouts. As we have estimated, providing 

enough space in upper secondary school might increase the percentage of graduation 

from secondary schools by 5%, to 86% from 81%.    

(2) Gender Difference 

In our estimation in Figure 4, we can see an 8% difference in survival rates 

between females and males. This is a significant percentage. If survivorship for males 
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could be raised to the same level of females, it would mean about a 4% increase in the 

percentage of graduation from secondary schools. However, we do not know the reasons 

for the gender gap in education. Although much literature has been developed, little of it 

relates directly to Jamaica. (And in many developing countries, the gender gap favors 

males because females receive less education because of social discrimination.) A study 

of this issue should be able to provide useful policy guidance for solving the problem of 

inferior educational performance by males in Jamaica. 

(3) How to Break the Cycle of Poverty? 

Our estimation shows that household income and educational achievement, as 

measured by the grade level achievement of the head of household, had significant effects 

on educational attainment. Household income directly affects the resources available for 

children’s education. The effect of the grade level achievement of the head of household 

might come from two sources: inheritance, and awareness of education’s importance. 

Human capital theories show that higher educational attainment is associated with higher 

income. And the absence of such attainment is associated with a cycle of poverty 

represented by: poverty (Generation I)>low educational attainment (Generation II) > low 

income (Generation II) + low educational attainment (Generation II) > low educational 

attainment (Generation III)… 

This depiction of the poverty cycle shows that it can be broken by any one of 

three ways: (1) increased family income; (2) increased parental education; (3) increased 

educational attainment of children. Several projects have been undertaken in Jamaica to 
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help the poor, such as the Jamaica National Poverty Eradication Programme, School 

Feeding Programme, Rural Electrification Programme (REP), and so on. Such programs 

have increased family income and thus have the potential to increase the educational 

attainment of poor people. Increasing parental education is more difficult, although there 

are adult schools. The more feasible way might be for the government to adopt a policy to 

increase the awareness among parents of the importance of education. To increase the 

educational attainment of children, we should focus on school quality and increased effort 

by students. Unfortunately, our research does not yield much information directly related 

to the quality of schools. The only factor related to schools is the variable of distance to 

secondary schools, which had a significant negative effect on educational attainment. 

Thus, we suggest that increased space in the upper secondary schools should be achieved 

by building new schools instead of enlarging the current ones. (If new schools can only 

be created by much higher expenditures, this goal should still be pursued by emphasizing 

cost effective policies.) Another study focusing on school quality and the effect on 

students should be able to provide useful policy guidance. 

(4) Uncontrollable Effects 

The effects of age (time), gender of the head of household, number of siblings and 

geographic factors are uncontrollable. As we have seen in Figure 5, education in Jamaica 

is improving continuously and significantly over time. However, the time effect 

chronicled here relates mainly to the past efforts in education of the Jamaican people and 

government and may not have the same effect in the future. Gender of the head of 
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household is uncontrollable, and in any case, the effect was insignificant. The number of 

siblings had a negative effect on educational attainment. It is common sense in terms of 

economics that more children mean fewer resources for each child. However, as a social 

phenomenon, the number of children in a family is hard to control by governmental 

policy. Geographic factors are also uncontrollable. However, after controlling for other 

covariates in our model, geographic effects became insignificant. A governmental policy 

that directly targets a geographic area might not be necessary.  

5 Conclusions 

In our study we have applied survival techniques to analyze education duration in 

Jamaica based on JSLC 2002 data. Because of the limitation of the data, we do not have 

time varying covariates. Thus we focused on the youngest cohort, who had an age range 

of 3-20, and we assumed that the values of the covariates would change little for them. 

Although this focus loses information on the older generations, such a study still could 

provide useful information for policy makers who deal with current issues in education. 

The estimation results of the Cox regression and the logit model are very similar, 

and the logit model gives us an extra estimation of the time (grade) effect. The estimated 

model can be used to estimate an individual’s hazard function as we have shown in 

Figure 4. The analysis in this section provides information about where the problem was 

and what caused the problem. The results could be used by policy makers to target the 

right persons and right time to reduce dropout rates. They also could estimate the effects 
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of education policies, their economic background, and their demographic characteristics. 

In Section 4, we provide some policy implications based on our research. 

However, our study does have several obvious limitations. First, we did not have 

time varying variables from the survey data, a lack that might cause inaccurate estimation 

of the effects of the covariates. Longitudinal data based on several continuous surveys for 

the same cohort would improve our estimation. Second, we did not have enough 

variables. The Jamaica Survey of Living Conditions 2002 has a section on education, but 

the variables we can use from it are very limited. Our covariates can be grouped into 

approximately four categories: individual characteristics (gender, age), family 

characteristics (household income, gender and educational attainment of the head of 

household, and number of siblings), school characteristics (distances to primary and 

secondary schools), geographic characteristics (KMA, Other Towns and Rural Areas), 

and a time/grade variable. The variables are very limited, and we cannot estimate the 

effects of many other important factors, such as school quality, exam scores, etc. Third, 

we measured educational attainment based on education duration of individuals (i.e. their 

grades completed or attending). However, education duration does not distinguish the 

difference in quality between types of schools. For example, a graduate from the all-age 

schools generally has lower educational attainment than a graduate from the primary 

schools because all-age schools, generally, are inferior to the primary schools. Further 

studies in these fields will allow better estimations. 
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Appendix: 

Tables: 

Table 1: Enrollment in Jamaica 2002 (by school type) 
 
School Type MALE FEMALE Grand Total Percentage 
BASIC/INFANT/NURSERY 
/KINDERGARTEN 

           838            792         1,630 7.11% 

Primary         1,080         1,037         2,118 9.24% 
ALL AGE (GRADES 1-6)            579            515         1,094 4.77% 
ALL AGE (GRADES 7-9)            138            105            243 1.06% 
Primary/JUNIOR HIGH  
(GRADES 1-6) 

           206            203            409 1.78% 

Primary/JUNIOR HIGH  
(GRADES 7-9) 

              91              60            151 0.66% 

JUNIOR HIGH  
(GRADES 7-9) 

              36              33               69 0.30% 

SECONDARY HIGH            812            932         1,744 7.61% 
TECHNICAL               77              97            174 0.76% 
VOCAT/AGRIC               27              41               68 0.30% 
UNIVERSITY               29              44               73 0.32% 
OTHER TERTIARY  
(PUBLIC) 

              28              63               91 0.40% 

OTHER TERTIARY  
(PRIVATE) 

              16              32                48 0.21% 

ADULT LITERACY 
CLASSES 

                4                3                 7 0.03% 

ADULT 
EDUCATION/NIGHT 

              14              32               46 0.20% 

SPECIAL SCHOOL               10                7               17 0.07% 
NONE         7,313         7,591       14,904 65.03% 
TOTAL       11,315       11,603       22,920 100.00% 
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Table 2: Educational Attainment in Jamaica 200217 (by school type) 
 
School Type MALE FEMALE Grand Total Percentage 
BASIC/INFANT/NURSERY 
/KINDERGARTEN 

              32              41                 73 0.50% 

Primary         1,025         1,066           2,091 14.36% 
ALL AGE (GRADES 1-6)             390            389              779 5.35% 
ALL AGE (GRADES 7-9)         2,176         1,841           4,017 27.58% 
Primary/JUNIOR HIGH  
(GRADES 1-6) 

              18              21                 39 0.27% 

Primary/JUNIOR HIGH  
(GRADES 7-9) 

              50              37                 87 0.60% 

JUNIOR HIGH  
(GRADES 7-9) 

              58              33                 91 0.62% 

NEW SECONDARY1             920            949           1,869 12.83% 
COMPREHENSIVE2             362            406              768 5.27% 
SECONDARY HIGH         1,353         1,565           2,918 20.04% 
TECHNICAL             199            184              383 2.63% 
VOCAT/AGRIC               91            193              284 1.95% 
UNIVERSITY             117            133              250 1.72% 
OTHER TERTIARY 
(PUBLIC) 

            148            290              438 3.01% 

OTHER TERTIARY  
(PRIVATE) 

              60            112              172 1.18% 

ADULT LITERACY 
CLASSES 

              10              15                 25 0.17% 

ADULT 
EDUCATION/NIGHT 

              14              43                 57 0.39% 

SPECIAL SCHOOL               33              25                 58 0.40% 
NONE               88              76              164 1.13% 
TOTAL         7,144         7,419         14,563 100.00% 
Note: 1. New secondary schools converted to comprehensive high in the 1998/1999 
academic year. 
    2. Comprehensive high schools converted to secondary high in 2000/2001 academic y

ear. 
 
 
 
 
 
 
 
 
 
 
 
 

                                                        
17 The numbers here are for those who were not in school in 2002.  



  Determinants of Education Duration in Jamaica                                   39 
 

Table 3: Household Demographic Constituents in Jamaica 2002 
 
Relation to head of household  Number Percentage 

Head           6,975 30.43% 

Spouse/Partner           2,911 12.70% 

Child of Head/Spouse           8,154 35.58% 

Spouse of Child              121 0.53% 

Grandchild           2,616 11.41% 

Parent of Head/Spouse              237 1.03% 

Other Relative           1,537 6.71% 

Helper/Domestic                 31 0.14% 

Other Not Relative                 335 1.46% 

Total            22,917  1.00% 

 
 
 

Table 4: Student Distribution in Jamaica 2002 (Grades 1-13) 
 
Grade Number Percentage Grade Number Percentage 
1 661 11.09% 8 515 8.64% 
2 623 10.45% 9 532 8.93% 
3 621 10.42% 10 424 7.11% 
4 589 9.88% 11 305 5.12% 
5 568 9.53% 12 22 0.37% 
6 559 9.38% 13 9 0.15% 
7 532 8.93% Total 5,960 100.00% 
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Table 5: Educational Attainment in Jamaica 2002: Grade Reported18 (by age group) 
 
Grade Age 3-20 Age 21-40 Age 41-60 Age> 60 Total Percentage 
1 6 13 18 20 57 0.44% 
2 6 20 32 60 118 0.91% 
3 11 55 68 115 249 1.93% 
4 13 46 86 168 313 2.43% 
5 39 155 137 133 464 3.60% 
6 34 147 741 1,149 2,072 16.06% 
7 28 90 82 65 265 2.05% 
8 47 166 134 101 448 3.47% 
9 308 1,627 1,335 602 3,872 30.01% 
10 92 374 72 7 545 4.22% 
11 813 3,018 607 39 4,477 34.69% 
12 5 11 7 1 24 0.19% 
Total 1,402 5,722 3,319 2,460 12,904 100.00% 

 

Table 6-1: Marital Status Reported: (age >=15) 
 
Marital Status Number Percentage 

MARRIED 4,046 24.96% 

NEVER MARRIED 10,795 66.60% 

DIVORCED 123 0.76% 

SEPARATED 185 1.14% 

WIDOWED 905 5.58% 

UNKNOWN 154 0.95% 

 

                                                        
18 Note: Only for those people who have left schools with educational attainment between Grade 1 and Grade 13. 
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Table 6-2: Union Status Reported: (age >=15) 
 
Union Status Number Percentage 

MARRIED 3,903 24.09% 

COMMON LAW 2,606 16.08% 

VISITING 2,028 12.52% 

SINGLE 5,633 34.77% 

NONE 1,754 10.83% 

 

 

Table 7: Estimation of Discrete Time Cox Model 
 
Total Obs Event Censored Censored 
6,982 547 6,435 92.17% 
    
Covariates Coefficient Chi-Square Pr>ChiSq 
Household Income (log form) -1.0213 170.2995 <.0001 
Gender -0.5001 27.6982 <.0001 
Age 0.1224 11.693 0.0006 
Age*Primary 0.1689 7.8053 0.0052 
Age*Lower Secondary -0.0721 1.5199 0.2176 
Grade of Head -0.1060 27.2024 <.0001 
Gender of Head -0.0362 0.1504 0.6981 
Sibling Number 0.0763 18.0029 <.0001 
Distance-Primary -0.0113 0.2661 0.6059 
Distance-Secondary 0.0698 25.6078 <.0001 
KMA Area 0.0788 0.2563 0.6127 
Other Towns 0.0519 0.1444 0.704 
 
Testing Global Null Hypothesis 
Test Chi-Square DF Chi-Square 
Likelihood Ratio 396.5562 12 <.0001 
Score 394.1473 12 <.0001 
Wald 370.7448 12 <.0001 
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Table 8: Estimation of Discrete Time Survival Model-Logit Model  
 
Covariates Coefficient Chi-Square Pr>ChiSq 
Intercept 8.4172 51.3959 <.0001 
grade1 -19.3456 0.0085 0.9267 
grade2 -7.0268 36.915 <.0001 
grade3 -6.8301 35.5478 <.0001 
grade4 -6.4051 32.4019 <.0001 
grade5 -6.179 30.4034 <.0001 
grade6 -4.9914 20.7265 <.0001 
grade7 -0.995 0.9419 0.3318 
grade8 -0.9229 0.7838 0.376 
grade9 -0.3469 0.1088 0.7415 
grade10 0.859 42.7507 <.0001 
Household Income (log form) -1.0222 170.3635 <.0001 
Gender -0.5005 27.7172 <.0001 
Age 0.1225 11.701 0.0006 
Age*Primary 0.169 7.8084 0.0052 
Age*Lower Secondary -0.0721 1.5211 0.2175 
Grade of Head -0.1061 27.223 <.0001 
Gender of Head -0.0362 0.1507 0.6979 
Sibling Number 0.0764 18.0159 <.0001 
Distance-Primary -0.0113 0.2662 0.6059 
Distance-Secondary 0.0699 25.6257 <.0001 
KMA Area 0.079 0.2571 0.6121 
Other Towns 0.0519 0.1445 0.7039 
 
Testing Global Null Hypothesis 
Test Chi-Square DF Chi-Square 
Likelihood Ratio 2060.0773 22 <.0001 
Score 4180.3474 22 <.0001 
Wald 1210.4211 22 <.0001 
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Table 9: The Education System in Jamaica, 1997/98 
 
Level Total 

Enrollment in 
Public 
Institutions 

Gross 
Enrollment Ratio 
(%) 

Net 
Enrollment 
Ratio (%) 

Girls’ 
Enrollment as % 
of Total 

Early Children (3-5) 132,060 87 84 50 
Primary 302,090 >100 93 49 
Secondary 227,222    
Grade 7-9 152,982 97 82 51 
Grade 10-11 69,316 66 49 54 
Grade 12-13 5,014 1.5  63 
Special Education 2,058 N/A N/A N/A 
Tertiary 28,144 6.1  66 
Sources: MOE&C Statistics; PIOJ, 1999, p. 37-45; Jamaica Secondary Education, Volume I, World Bank Report No. 19069-JM, 1999. 
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Figures: 

Figure 1: Student Distribution in Jamaica 2002 (Grade 1-13) 
 

 
 
 
 

Figure 2: Educational attainment in Jamaica 2002 (by age group)  
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Figure 3: Number of People by Marriage and Age  
 

 

 

 

Figure 4-1: Estimated Hazard Curves for Typical Individuals  
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Figure 4-2: Estimated Survival Curves for Typical Individuals  
 

 
 
 

Figure 5-1: Life Table Analysis-Survival Curve, by age group and gender 

  

 

 



  Determinants of Education Duration in Jamaica                                   47 
 

Figure 5-2: Life Table Analysis-Dropout Hazard Curve, by age group and gender 
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