
 
 

The Impact of Public and Private 
Job Training in Colombia* 

 
Carlos Medina** 
Jairo Núñez*** 

Centro de Estudios sobre Desarrollo Económico 
Universidad de los Andes 

 
 

Final Report, January 31, 2001 
 

 
Abstract 

 
We present various matching estimators of the impact on earnings of beneficiaries of public 
and private job training programs in Colombia. We estimate propensity scores controlling 
for a wide variety of personal and socioeconomic background variables of the individuals. 
The effect of training measured by the mean impact of the treatment on the treated, show 
that: (i) for youths no institution has a significant impact in the short or long run but the 
private for males, (ii) for adult males, neither the SENA nor the aggregate of public 
institutions have a significant impact in the short or the long run, (iii) for adult females 
trained at the SENA, there are positive but not significant impacts in the short run and larger 
and close to significant in the long run. The aggregate of the pubic institutions have a 
higher impact that is significant in the long run, and (iv) for adults trained at private 
institutions, there are large and significant effects in both the short and the long run, but for 
adult males in the short run where the effects are smaller and only barely significant. In 
addition, neither short nor long courses provided by SENA seem to have a significant 
impact on earnings. In general, females benefit more from both of these courses than males. 
Finally, a cost benefit analysis shows that private institutions, under the assumption of 
equal direct unitary costs than SENA, are more profitable that the aggregate of public 
institutions, which is in turn more profitable than the SENA. 
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1 Introduction 
 
Even though many authors have analyzed and made policy recommendations concerning 
the performance of public provided training programs in Colombia, no precise measures of 
the impact of those programs with techniques such as those surveyed by Heckman, 
LaLonde and Smith (1999) has been done to date. This despite the large amount of 
resources devoted for the government to this purpose. 
 
In this paper we evaluate public and private job training in Colombia. Among the public 
training, we study the Servicio Nacional de Aprendizaje (SENA) separately from other 
public, since it is the one with the largest coverage of the programs of the Colombian 
government. For the 1999-2000 period, SENA’s budget is proposed to be near US$200 
Mill, 5% of the total budget for education and 0.2% of the GDP. From that budget, 75% is 
dedicated to training programs. 
 
In the next section we review some background literature about training and training 
evaluation in Colombia before proceeding in section three to describe the main programs 
provided by the SENA, with emphasis in its program of training. 
 
In section 4 we describe the evaluation problem and define the parameter of interest. The 
evaluation is focused on mean impacts, in particular, we propose an evaluation of the 
''treatment on the treated'', maybe the most popular parameter in the evaluation literature. 
We define the parameter, along with the estimators we will use, the matching estimators. 
The section provides conditions for identification of the missing counterfactual. We 
proceed in section 5 to describe the data that can be used to perform the evaluation. 
Section six describes the variables to be used as determinants of program participation, and 
section seven presents the results of the estimation of the propensity scores, a key step to 
get the matching estimators. We find that along with standard socio economic background 
variables, the age at which individuals worked for payment for first time helps to predict 
program participation. In particular, it proved useful to distinguish those who ever before 
last year took training from their comparison members across demographic groups. In 
section eight we illustrate how it is necessary in our data to impose limits in the support of 
evaluation, thus, estimates presented in this paper are conditional on the support described 
in this section for the different demographic groups and institutions. 
 
Finally, in section nine, we present the impact estimates of the treatment on the treated and 
their main differences across institutions respectively. The results show that: (i) For youths 
no institution has a significant impact in the short or long run but the private for females in 
the long run. Here though, the size of the data limits the reliability of the result, (ii) For 
adults, the aggregate of public institutions does not have a significant impact in the short or 
the long run, (iii) For adult males trained at SENA, there exist a somewhat significant 
negative effect in the short run, but no significant effect in the long run. In this case, the 
short run effect might be signaling a dip in earnings experienced by adult male trainees, (iv) 
For adult females trained at SENA, there are positive, significant impacts in the short and 
the long run, although the significance is not as robust in the later, and finally, (v) For 
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adults trained at private institutions, there is no significant impact in the short run, but a 
large and significant one in the long run. 
 

2 Program to Evaluate 
 
Public and private institutions provide training programs in Colombia. Nonetheless, 
different emphasis is placed in each of these to different types of courses. In particular, 
private institutions offer courses in topics more specialized which would not offer the 
public ones, and would not likely offer courses of basic skills at no cost, as would do the 
public ones like the SENA. Their national coverage is different, being that of the public 
institutions much higher than that of the private, which concentrate in the main cities. 
Objective populations are as well different. This is so because of the differences in the 
topics, level of deep of the courses, national coverage, etc. 
 
Maybe the set of training programs more homogeneous that we can assess is that provided 
by the Servicio Nacional de Aprendizaje (SENA). Since its programs comprehend a large 
part of the job training programs provided by the public sector in Colombia, and are 
provided by the same institution, we can assess the basket of courses provided by it. The 
aggregate provision of courses provided by the public sector will also be evaluated, and in 
this case, it will include those offered by the SENA. This way we can also get an assessment 
of the basket of courses provided by the public sector in Colombia. A similar exercise will 
be performed for private institutions. To the extent that programs of SENA, the rest of 
public programs, and private programs, present the structural differences mentioned above, 
we avoid comparing the incomparable, and proceed to evaluate them separately. 
Differences in the impacts of the programs observed among them, will signal differences in 
the composition of their basket of courses, coverage and objective population among 
others. These differences could shed some light about which courses are more likely to 
produce higher impacts, and consequently, serve as a tool to further assessments of each 
type of institution basket of courses, in order to strengthen those that are more likely to 
improve the output of the trainees. 
 
SENA is an agency of the Colombian Government funded in 1957. It is aimed to promote 
efficiency in the labor market through a variety of services. Services are provided through 
programs for firms and workers. A brief enumeration of them includes: 
(i)Advise to Employers: Informs trends of the labor market, advises in the search for 
personnel, analyses the labor market, etc. 
(ii) Job Search: Offers workshops in different topics to facilitate job search. 
(iii) Job Training: Helps job searchers in the identification of their specific needs for job 
training and provides them with the respective training. Some of the programs included in 
these services are: 
• Training for Youths with Secondary Education: Trains them to help them make their 

transition to the labor market in key occupations according to their profile and market 
needs. 

• Labor Adaptation for Change: Advises and trains workers to assimilate innovations and 
reforms. Is directed to workers of the public sector who are laid off in processes of 
restructuring. 
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• Aid to displaced population: Offers programs to help the displaced population for the 
violence. Programs include training, advise for employers, job promotion. 

 
We are going to analyze the Job Training Program. As already mentioned, it trains people 
for work through courses which differ in their length, being either short or long. In 1997 
SENA had 82 thousand students enrolled in long courses and 918 thousand in short courses, 
adding to one million of students enrolled in all courses. Even though the main purpose of 
the program is to prepare people for the labor force, many enroll in it partly expecting to 
improve their possibilities of getting a job by both their investment in human capital and 
the network available to the SENA and at disposal of trainees. 
 
The program covers all the country. SENA has 20 Regional Directions in the main cities, 
each offering the courses in Centers of Vocational Training (CVT), which added to 111 by 
1997. CVTs are all part of the SENA. They provide training in four areas or sectors: 
Agriculture, Industry, Commerce and Services, and other sectors. 
 
Individuals can use the services of the SENA to get advise about which courses would be 
their best matches. Though all the population is in theory eligible for the courses, the target 
are the poorest, thus, individuals applying are asked for information in order to assess their 
socioeconomic status. 
 

3 The Evaluation Problem and the Matching 
Estimator 

Following Heckman, Ichimura, Smith and Todd (1998) and Heckman, LaLonde, and Smith 
(1999), and borrowing their notation, we assume that each person has two possible 
outcomes, Y0 and Y1, in the untreated and treated states, respectively. Let D = 1 signify 
receipt of treatment and D = 0 its absence. Let ϕ be a vector of policy variables that operate 
on all persons. General equilibrium effects are ignored so that the outcomes for any person 
do not depend on the overall level of participation in the program, that is, 

Thus, the no program state for non-participants is the same as the non-participation state 
regardless of the existence of the program. This assumption will enable us to generalize 
from partial to general equilibrium. 
 
Given the large population covered by the programs analyzed, their impact is likely to have 
general equilibrium effects. Consider the figures provided in Table 1. The table presents the 
number of individuals who reported to have taken training during the year previous to the 
interview at SENA, the aggregate of the public sector, or in any private institution. In 
addition, it provides the number of individuals who reported to have ever taken training 
before that year, regardless of whether they had taken training during that year. The number 

( ) ( )0,0|~,0| 00 ===== ϕϕϕ DYEDYE ( )1
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of individuals that took training during 1997 was almost 3 million, that is, about 18% of the 
economically active population of the country that year.1 
 
Once considered these figures, it becomes clear that equation (1) is unlikely to hold. The 
point can be made on the lines of Heckman, Lochner and Taber (1998), who study the 
effect of changes in college tuition on schooling and earnings. Let us first notice that 
previous evidence found by Jimenez, Kugler and Horn (1989) suggests that some of the 
SENA courses are complementary and others substitutes of for formal education. In 
addition, a careful examination of their results, tells us that those complementary are the 
ones in which the individuals who take them have less formal education, mostly up to 
secondary, while the substitutes are taken by the most educated, that usually have some 
college. This suggests that SENA courses could be considered as substitutes of higher 
education and complements of secondary education. Thus, the general equilibrium effects 
of these programs would be expected to be similar to those of a change in tuition of college. 
 

Table 1. Number of individuals per institution by demographic group 
 SENA Public Private Ever No Training Public and Private 
Male 71,081  89,675  123,859  317,193  2,964,036  213,534  
Youth (62) (79) (93) (257) (2,907) (172) 
Adult 192,191  309,306  815,756  2,538,253  4,505,283  1,125,062  

Male (187) (302) (655) (2,068) (4,727) (957) 
Female 50,558  86,313  190,917  346,953  3,018,902  277,230  

Youth (43) (77) (151) (308) (2,823) (228) 
Adult 187,245  364,166  1,019,125 2,820,916  5,362,354  1,383,291  

Female (204) (374) (759) (2,322) (5,237) (1,133) 
Total 501,075  849,460  2,149,657 6,023,315  15,850,575  2,999,117  

 (496) (832) (1,658) (4,955) (15,694) (2,490) 
Source: Encuesta Nacional de Calidad de Vida, 1997 
Number of observations in parenthesis. 
 
We can now consider what would happen under the two mutually exclusive states: (i) one 
in which the participation of these programs is very small, which we will use as the 
benchmark steady state, and (ii) one steady state in which their participation is important. 
Under steady state (ii), the college-high-school, as well as the training-high-school wage 
ratios would be smaller than under the benchmark state. On the other hand, it would make 
massively available a free option of training, which as well, would generate a burden to the 
economy that would be paid by all, but would benefit only the trainees. 
 
                                                                 
1 While the total of individuals who reported to have attended any course at SENA during 1997 were only 
500,000, SENA’s 918,000 reported figure does not take into account that some individuals take more than one 
course per year, but count them as different individuals. According to calculations made by SENA however, 
individuals who take short courses take on average 2.5 courses per year. Thus, if we subtract from the 
500,000 individuals, the 82,000 that SENA reported to have taken long courses during 1997, then the total 
number of individuals counted by the SENA as having taken short courses would give us a figure 2.2 times 
larger to the one reported in the survey, which is very close to the factor estimated by SENA. 
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Individuals who would be in high-school under the benchmark steady state might either 
stay in high-school or be induced to attend either college or training programs under steady 
state (ii). Revealed preference would suggest that these individuals would not attend 
college under steady state (ii) though. Since they could have attended college under the 
benchmark state in which college premium was higher and they chose not to, so they would 
not under steady state (ii). Higher relative wages would discourage them to attend training 
programs too, but free (or very low) tuition would induce them to take this option that was 
previously rationed. A similar situation would face individuals who would be in college 
under the benchmark steady state. The lower college premium would induce them to only 
attend high-school under steady state (ii). In addition to this effect, free (or very low) 
tuition would induce them to attend training. 
 
Overall, we can expect the impact of training programs under steady state (ii) to be lower 
than under the benchmark due to the reduction in the training-high-school wage ratio 
induced by its massive supply. 
 
3.1 The parameter of Interest and the Required Counterfactual 
  
Let us now describe a general benchmark under which the effects of programs are usually 
evaluated to better understand the contributions and limitations of previous evaluations of 
programs in Colombia and the one made in this study. We are going to focus on the 
evaluation of mean impacts. First, denote the outcomes corresponding to the untreated and 
treated states by Y0 and Y1 respectively, which can be expressed in linear regression form as 
a function of a set of conditioning variables X, 
 
The observed outcome Y is given by 

When D=1 we observe Y1 and when D=0 we observe Y0. In addition, E(U0|X)=0 and 
E(U1|X)=0. 
One of the parameters of interest is the Average Treatment Effect (ATE). This parameter 
measures the effect of randomly picking a person with characteristics X and moving that 
person from “0” to “1”, 

Or equivalently, the coefficient on D in the following regression equation 

Another parameter that is used more often used, and is the parameter in which we are going  
to focus, is the effect of the Treatment on the Treated (TT), defined as 

Or equivalently, the coefficient on D of the following regression equation 

This term tells us how much did people who took training benefit compared to what they 
would have gotten without participating. That is, the gross gain to participants from the 
program. The first term can be constructed from the data while the second one is the 

( )1

)2(

)3(

)5(

)4(



 6

required counterfactual, for which we are going to use some convenient identifying 
assumptions in order to be able to calculate it from the data by matching methods. 
  
3.2 The Matching Estimators 
  
An averaged “treatment on the treated” may be defined over a subset of the support of X, 
SX: 

Where fX(X|D = 1)  is the conditional density of X. M(SX) is the parameter we will estimate 
by the matching methods. 
To implement the method empirically, let there be N0 persons in the comparison group and 
N1 in the treatment group. The method matches “comparable” members of the comparison 
group with each of the treated persons. These members of the comparison group are 
members j for whom Xj belongs to C(Xi), the neighborhood of persons in the comparison 
group with characteristics similar to those of i, Xi, i.e., the set of persons I0i = {j|Xj ∈ C(Xi)}. 
 
Since we do not have longitudinal data, we will only discuss cross-sectional estimators. 
 
3.3 Identifying Assumptions for the Cross-sectional Matching Estimator 
  
We now describe the identifying assumptions for the cross-sectional matching estimators, 
M(Sx), defined over a subset of the support of X, Sx. 
 
To estimate the missing counterfactual, E(Y1|X,D = 0), analysts make use of E(Y0|X,D = 0). 
Since participation in the program is voluntary, there is a risk of selection bias when using 
this approximation. The bias in estimating E(Y1-Y0|X,D = 1) is given by 

This method assumes that individuals select into the program based only on observable 
variables. Thus, the analyst must have access to a set of conditioning variables, X, such that, 
the distribution of individuals who did not take training is similar to that which the 
individuals who took training would have had they not taken training, given that they have 
similar characteristics X. The estimator assumes that conditional on X, (Y0,Y1) is 
independent of D, that is, 

Where “⊥” denotes independence and X denotes variables on which conditioning is 
conducted. It follows from the assumption that F(Y0|D = 1,X) = F(Y0|D = 0,X) and F(Y1|D = 
1,X) = F(Y1|D = 0,X) = F(Y1|X), that is, we can recover the missing counterfactual from the 
outcome of non-participants. This assumption would be defined for all X that satisfy 

That is, there must be both participants and non-participants for each X over 
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which we want to calculate E(Y1-Y0|X,D = 1). Clearly, to estimate the Treatment on the 
Treated parameter we only need the weaker assumption 

In order to avoid having to match on multidimensional X, we can use Rosenbaum and 

Rubin (1983) result, which shows that (A-1) and (A-2) together imply that (Y0,Y1)⊥D|P(X), 
according to which matching can be performed on P(X) alone. Thus, we only require a 
weaker mean independence version: 

Under these assumptions, the matching estimator can be estimated as 

Where Ê(Y0i|Di = 0,P(X)) is defined as 

 
Where the weights, Wj, are 

∀j ∈ I0i, i = 1,…,n1, and for a specified kernel function K(.), and bandwidth, hn. 

 
3.4 Matching Estimators Used 
  
The matching estimators we will evaluate are the simple average nearest neighbor and the 
kernel regression matching estimators. We proceed to give a detailed description of each of 
them. 
  
3.4.1 Simple Average Nearest Neighbor Matching Estimator 
 
This estimator is built by choosing a number n of neighbors from the comparison group, on 
which to match each treated person according to the distances of their propensity scores. 
Thus, the set of neighbors j=1,...,n, from the comparison group, of treated person i, is I0i = 
{set of n neighbors with the lowest distances |P(Xi)-P(Xj)|}. The estimator becomes 

 
Note that the summation is on all neighbors that belong to Ioi, which would be equivalent to 
weighting over everyone setting weights equal to “1” if j∈Ioi, and “0” otherwise. 
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3.4.2 Kernel Regression Matching Estimator 
  
This estimator is built by choosing a bandwidth hn based on which the individuals that 
would compose the comparison group of treated person i is determined according to Ioi={j ∋ 
|P(Xi)-P(Xj)| ≤ hn}. In Addition, in this case, the comparison members closest to the treated 
person receive greater weight. The kernel we use in our calculations to weight the 
comparison members is given by 

 

 
 
 

Where the bandwidths we use in our calculations are 0.1 and 0.2. Thus 
 

 
 
 

3.4.3 Local Linear Regression Matching Estimator 
 
In this case the weights of (5) are given by 

 
 
 

Where 

 
 

 
4 Previous Work 
 
Maybe the first serious study of the impact of job training in Colombia was that made by 
Puryear (1977), who studied the Impact on wages of the programs of training in industry 
provided by the SENA in Bogotá.2 His study had three goals: first, to analyze the 
socioeconomic characteristics of people who enrolled in SENA relative to those who did not 
enrolled to explain which kind of candidates it attracted. Second, to estimate the impact of 
training in SENA on wages of a randomly chosen person moved from taking no training to 
taking industrial training at SENA, and finally, to calculate private and social benefits of the 
SENA program. 
 

                                                                 
2 The book is a reproduction of the doctoral dissertation presented by Jeffrey Puryear to the Department of 
Education of the University of Chicago in 1974. 
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Puryear’s study utilized data of two groups of persons: (i) all males graduated from the 
SENA program in Bogotá between 1965 and 1967;3 and (ii) a random sample of male 
youths of Bogotá, between 20 and 29 years old, who had at least complete primary 
education and no more than complete secondary education. Members of each of these 
groups answered an identical questionnaire during the first semester of 1972.4 
 
Clearly, labor market conditions by the time of this study were very different to current 
conditions, and in turn were SENA’s objectives and requirements. First, education coverage 
was poor: in 1964 27% of people 15 and older had no formal education, only 12% had 
completed primary and less than 2% secondary. In 1968 78% of people studying were 
enrolled in primary, 17% in secondary and only 1.8% in higher education. In addition, 
while 81% of enrollment in primary was in public schools, it was only 46% of enrollment 
in secondary. This fact, coupled with the low level of earning of the population, explains to 
a large extent the differences in enrollment in primary compared to secondary. Given the 
low levels of education of the population, the only schooling requirement demanded by the 
SENA was complete primary education. Notice that by the time of Puryear’s study, SENA’s 
programs represented a very interesting alternative to individuals who had completed 
primary education. First, it provided freely, basic tools for them to work and earn to cover 
their own expenses, and possibly, to acquire further formal education, which was less likely 
to be gotten for free. Second, the skills obtained at SENA were competitive relative to other 
alternatives available in the market, since by then, only a really small share of the 
population could have obtained higher education, or even completed secondary education. 
 
When trying to identify the characteristics of SENA trainees with the rest of possible 
candidates to SENA, he found that individuals who had some secondary education had 
similar characteristics to those enrolled at SENA. On the other hand, individuals with only 
complete primary were more likely to have born in rural areas, studied at a public school, 
and obtained poorer academic performance. In addition, they had fathers with less 
education, who belonged to a lower socioeconomic level, and worked in firms with fewer 
employees. Academic aspirations of SENA trainees suggested that they had enrolled at 
SENA transitorily, maybe to get funds to finance their expenses and get further formal 
education. 
 
To assess the impact of industrial training at SENA on wages, he assumes that earnings are 
a linear function of a set of conditioning variables X, and training at SENA of the following 
form: 

Where Yi represents the log of hourly wage of individual i, Xi is the set of conditioning 
variables, and ui and error term. The regression includes only individuals who are working 
at the moment of the interview. The set of conditioning variables included in the best model 
estimated were: education squared, log of experience, log of socioeconomic status, and 
hours trained in courses other than formal education and SENA’s. Using this equation, 
Puryear attempts to measure the impact of SENA’s industry courses. Notice that if he 
wanted to obtain the ATE, he would need to specify an equation like equation (4), and if he 
                                                                 
3 The program had a length of three years. 
4 79% of all graduates of these programs could be interviewed. 

iiii UDXY ++= αβ
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wanted to obtain the TT, an equation like (6). For Puryear’s equation to produce the same 
estimate as equation (4) or (6), additional assumptions need to be made. In particular, if 
β0=(β00,...,β0K) and β1=(β10,...,β1K), where the intercepts occupied the first position, it would 
be required that all the slope coefficients would be the same in both regimes, that is β0j=β1j, 
j=1,...,K, so that the parameter of interest would reduce to β10-β00=α. In addition, this 
specification leads to a bias from the dependence between U and D. Thus additional 
assumptions need to be made. First, he could have assumed no heterogeneity, so that U1-
U0=0. Second, he could have assumed that E(U1-U0|X,D=1)=0, and under this assumption, 
the only correction to be made was for heteroscedasticity, to get the correct standard errors 
of the coefficients. Under either of these assumptions, ATE=TT. Since no correction for 
heteroscedasticity was made in Puryear’s study, his results should be interpreted under the 
first more restrictive assumption. In addition, since he only considers working individuals, 
and the working status is an output itself, the interpretation of the impact estimates is 
further complicated. 
 
The α coefficient estimated in this regression was 0.48 when the number of employees in 
the firm was included in the regression and 0.56 when it was omitted. This means that 
individuals who had taken industrial training at SENA, had hourly wages 14% and 15% 
higher respectively, on average than those who did not take this training. To correct for the 
fact that the regression had been performed only on working individuals at the time of the 
interview, Puryear adjusts the hourly wage multiplying it by the share of time the 
individuals had been employed since graduated from SENA. The α coefficient estimated in 
this new regression, was again 0.56. Puryear also found that the impact of the industrial 
training program of the SENA was decreasing in the years of secondary education. In 
addition, he found that the impact on earnings of trainees of these programs decreased as 
the trainee had more years of secondary education, concluding that secondary education 
and SENA programs were to some extent, substitutes. 
 
Finally, he uses wages history of individuals from the last ten years since they graduated 
from SENA courses, and adjusts them to proceed to calculate private and social rates of 
return of SENA’s industry programs, assuming that after the tenth year their earnings would 
be the same. Private rates of return for trainees with 10-11 (5-9) years of formal education 
compared to other individuals with the same level of formal education (6-9 years) were 
82% (96%). Social rates of return for trainees with 10-11 (5-9) years of formal education 
compared to other individuals with the same level of formal education (6-9 years) were 
32% (29%). 
 
A second study that analyzes the impact of the SENA programs is that by Gómez and 
Libreros (1984). Their study is based on data from the Proyecto de Recursos Humanos of 
the SENA that took place between 1978 and 1982. More than 28,000 people were 
interviewed in the eight most important cities of Colombia. First, a sample of 9,915 SENA 
graduates was interviewed, then, 6,411 of the firms where these worked (randomly chosen) 
were visited. In These firms, the immediate boss of the SENA graduated was interviewed, 
as well as another worker under his supervision (7,843). In some cases, the personnel head 
and the head of the company were interviewed (2,133). Finally, 1,736 graduates from other 
institutes were also interviewed. 
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First, Gómez and Libreros present some qualitative evidence in favor of SENA graduates 
mostly related to what individuals interviewed thought about them. Second, they use the 
information of graduates and their colleagues to estimate equations similar to the one 
estimated by Puryear (1977), controlling for years of formal education, years of experience, 
years of experience squared, gender, and hours of training in an institution different than 
SENA. They estimate separate equations per occupation to assess the impact of SENA’s 
industrial courses by occupation. They find that in 66.3% of the occupations these courses 
do not have any significant effect, in30.5% SENA’s graduates earn more, and only in 3.2% 
they earn less. Differences in earnings are mostly lower that 17% in any direction. They 
proceed to assess the impact of these courses when graduates are discriminated by levels of 
formal education rather than by occupation. After controlling for the same variables used in 
the previous exercise, they find that SENA graduates earn 17% more than their colleagues 
when both have completed the fourth year of secondary education, 6.7% more when both 
have complete primary, and 38% less when none has complete primary. This is surprisingly 
the opposite result to that found by Puryear (1977). Differences in the data used in these 
two studies might be the reason for the opposite results found. In particular, while Puryear’s 
study uses most of the population graduated from SENA during some period, and a random 
sample of comparable individuals, Gómez and Libreros do not use a random sample of 
comparable individuals, but those located in similar labor market conditions of SENA 
graduates. It could be the case that among the individuals in the comparison group with 
complete primary, the most able were those that work in similar places that SENA graduates 
work. In this case, comparing SENA graduates with primary education with a random 
sample of individuals with primary education in the comparison group would yield higher 
returns to SENA graduates than if they were compared with their workplace colleagues. The 
opposite situation might be happening for individuals with four years of secondary 
education. 
Gómez and Libreros’ regressions have the same limitations mentioned for Puryear’s study, 
and additionally, having a specific sample of the comparison group requires a different 
interpretation of their results. 
 
A third study, is that of Jimenez and Kugler (1987). They use similar data to that used by 
Gómez and Libreros (1984), that is, they use a random sample of SENA graduates along 
with information of colleagues at their place of work. They estimate separate earnings 
equations for individuals that did not take training at SENA, that took short courses, and 
that took long courses, and correct them for self-selection using a polychotomous choice 
model. The choice model conditions on father’s education, occupational status, spatial 
mobility, and area where primary school was taken (urban, rural). The earnings equations 
on the other hand condition on education, experience, experience squared, and the cross 
product of education and experience. They find that OLS estimates overestimate the impact 
of SENA’s courses. In addition, they find that the impact of these courses increases with the 
levels of education and experience of the graduates, a similar finding to that of Gómez and 
Libreros (1984). For short courses, the impact changes from –14.6%, when graduates with 
10 years of schooling and 19 years of experience are compared with individuals with the 
same education and experience, to 16.4% when education and experience are 12 and 29 
years respectively. For long courses, the impact changes from –1.8%, when graduates with 
10 years of schooling and 12 years of experience are compared with individuals with the 
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same education and experience, to 3.5% when education and experience are 12 and 16 
years respectively. 
 
A more recent study by Jimenez et al. (1989), performs an economic evaluation of SENA’s 
courses. They use a survey conducted between 1979 and 1981 with data of 2,202 SENA 
graduates, and one colleague of each, just as in the studies by Gómez and Libreros (1984), 
and Jimenez and Kugler (1987). Their objective was to get social and private rates of return 
to training at SENA. First, they split the sample of SENA graduates according to the type of 
course they took. Courses were divided in four types. Long courses were those over 2,000 
hours per course, and included apprenticeship, promotional, and complementary programs. 
Short courses were just over 200 hours per course, included qualifying courses. Then, then 
estimated regressions of the following form 

Where Y are yearly earnings, X is a set of conditioning variables that include a constant, 
schooling, experience, and experience squared, and Z includes father’s schooling and 
occupation. D is a dummy variable equal to 1 when the individual had taken training at 
SENA. The equation was estimated separately for each of the four groups of graduates 
mentioned, and in each estimation was used the same comparison group. The equations are 
not corrected for selection, thus correlation between D and ε is expected to yield biased 
estimates, and according to Jimenez and Kugler (1987), to overestimate SENA’s impact. 
They use administrative information of direct costs per trainee for each type of course, and 
couple this information with estimated earnings for SENA and Non-SENA individuals to get 
the estimates of the rates of return to each of the types of courses. 
Even under the less favorable assumptions for SENA’s courses, they find them socially 
profitable, with rates of return beyond the 10% of capital investment, and 9.6% of 
secondary education in Colombia previously found by Psacharopoulos and Loxley (1985). 
Long course were always socially more profitable than the short ones, and in some cases 
like that of the promotional course, more profitable than higher education. Private rates of 
return were found to be above social rates by at least 40%, providing an excellent option for 
potential candidates in the market. 
 
Other kind of work has emphasized the importance of the SENA and made policy 
recommendations for its improvement. Among these we find those of Lopez (1994a,b), 
Velez (1994) and Ramirez and Reyes (1989) among others. Some of their 
recommendations suggest the need to invest more in the physical and human capital 
endowment of the SENA to better satisfy the needs of the economy, and to look for schemes 
in which the private and public sector can work together in the provision of training. 
 
Our aim in this study, is to implement a methodology that allows us to surpass the 
limitations imbedded in these previous studies about SENA’s programs, complement it with 
an assessment of the impact of private training in Colombia, and in both cases, to identify 
the differential effects of these training programs by each of four demographic groups that 
result from splitting the sample in youths and adults, and males and females. Finally, while 
some studies have estimated differential impacts of SENA’s courses according to their 
length, we will complement these by analyzing them by gender. 

( ) εγβα +++= ZDXXYln
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5 Data 
  
This report contains cross-section matching estimates based on general survey data. 
Seeking to improve the living conditions of Colombians, the government designed the 
Encuesta Nacional de Calidad de Vida (ECV)5 to find out about the living standards of the 
population, with special emphasis in housing, health, education, employment and poverty. 
The survey took place in 1997. The sample is random and it is based on the 1993 
population census, comprehends 10,000 households located in 75 municipalities, and is 
representative at the national level, at the level of urban-rural regions, and at the level of 
some regions.6 
 
The ECV constitutes an excellent source of information since it contains a special section 
dedicated to job training (Section I). A description of that section form is presented in 
Appendix A. On the other hand, the survey contains 14 chapters related to characteristics of 
the individuals, their household and housing. 

 
Figure 1: Information provided by the Encuesta de Calidad de Vida, 1997 

 
As illustrated in Figure 1, the survey first asks individuals whether they took training 
during the year previous to the interview, if they did, then asks where did they take it and 
                                                                 
5 Living Standard Measure Survey (LSMS). 
6 The regions are: Caribbean, Eastern, Pacific, Central, Antioquia, Orinoquia, San Andres, and Bogotá. 
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whether they had taken training before last year. On the other hand, if they did not take 
training during the last year, they are as well asked whether they ever did before last year, 
in which case we cannot know where they did it. This sequence of questions allows us to 
identify four different sources of training in Colombia which depend on the provider: (i) 
Training provided by SENA, (ii) training provided by other public institution, (iii) training 
provided by the private sector, and (iv) training taken more than a year ago regardless of 
the provider: options (1) + (2) in the figure. 
 
To isolate the impact on earnings of the course taken in the last institution attended, we first 
compare the individuals who only attended any institution during the year previous to the 
interview but did not take any course ever before with those that report never have taken 
training, which are the comparison group used for all institutions. This way we get what is 
shown in Table 2 as sample 1.7 Then we use the same comparison group, but now we 
include among those who attended each institution all that might have taken courses ever 
before last year, getting this way sample 2. In both cases, to assess the impact of courses in 
each institution on earnings we split the samples in four demographic groups: male and 
female youth and adult men and women.8 
 

Table 2. Samples used in the analysis 
Sample 1 Sample 2 Training 

last year 
Training 

before last yr SENA Public Private Ever SENA Public Private Ever 
SENA Ever     [   [ 
SENA  [    [    
Public Ever      [  [ 
Public   [    [   
Private Ever       [ [ 
Private    [    [  

No Training Ever    [    [ 
No Training No Training ] ] ] ] ] ] ] ] 

 
Tables 3 to 6 present summary statistics of the main variables from the ECV by each of the 
four demographic groups analyzed, male youth, adult male, female youth and adult female 
respectively. For all demographic groups, the statistics are presented for each of the 
analyzed groups of trainees: trainees of the SENA, Public (including SENA), or private, in 
the last year, and those who ever took training before the last year (EVER). Finally, the 
group of individuals who never took training is presented in each table (the comparison 
group). The sets Public and Private are mutually exclusive. Individuals could belong to 
either of these and in addition to the group labeled Ever. These tables though, present 
statistics based on sample 1 in Table 2, so that each group (SENA, Public and Private) 
contains exclusively those who only took training during last year in the corresponding 
institution and never took training before. Statistics based on sample 2 are not presented, 
but means of the variables in this case are included in tables 11 to 14. The classification 
labeled Ever does not distinguish whether they took a long or short course, neither whether 

                                                                 
7 Those that report to have ever taken training courses before last year do not report in which institution they 
did. 
8 Youths are 14-22 and adults are 23-55. 
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it was taken at a private or public institution. A more detailed description of some of the 
variables used in the analysis and the way they were built can be found in Appendix B. We 
now proceed to study the values presented in these tables to gain some intuition about what 
kind of people is the one that attend each specific institution. 
  

6 Determinants of Program Participation 
 
To assess the probability of participation in training programs we follow the main 
recommendations of the literature summarized in Heckman, LaLonde and Smith (1999) 
concerning the importance of background characteristics and recent labor force status. 
 
To determine what variables can contribute to the prediction of the propensity score (P(X)), 
it is important to take into account the eligibility criteria of the institutions providing 
training. In the case of the SENA, individuals who get training belong to a group that has a 
large variety of characteristics. Even though its aim is to provide training to the 
disadvantaged, some people in acceptable economic situation attend its courses. This is due 
to the fact that SENA's earnings come mostly from mandatory contributions from 
employers, who must pay 2% of their payroll to SENA. Other than this, SENA has some 
additional earnings from providing technological services to firms. To the extent that firms 
have to contribute to the SENA, they get as well the right to establish programs of training 
for their employees. Thus, the SENA ends up training both, the disadvantaged that might 
not even be employed, and the employees of firms that just seek to update their technique 
skills. To this extent, we would expect that labor force status transitions might have serious 
limitations to predict program participation to the SENA. Finally, most programs offered by 
SENA require candidates to have completed at least nine years of school. 
 
When we analyze the training provision of the aggregate public sector, it is important to 
consider two points. First, individuals who attend training at SENA are about 60% of them, 
thus, we can expect their behavior to be strongly associated to that described for SENA 
trainees. Second, their objective population is not in general limited to the disadvantaged. 
Therefore, in this case the previously mentioned limitations apply. Still, we evaluate the 
impact of both in order to establish as much as data allow us, how is the impact of SENA 
courses relative to other public courses in Colombia. The fact that many forms of private 
training have very different characteristics to the public, the public versus SENA becomes a 
relevant and useful comparison to make. 
 
Finally, in the study of training provided by private institutions, clearly it is the market that 
decides to a large extent who takes training and where, thus standard economic incentives 
are the ones that will determine program participation. As it should be expected, these 
programs are in general attended by more prepared people who are willing to pay for 
training of better quality than the one subsidized which is mostly offered by the public 
sector. 
 
Table 3 presents means and standard errors of male youth. Young males who took training 
last year in any institution, or who ever took training before last year, have higher mean and 
dispersion of income than those who have not taken training (the comparison group). They 
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have more years of education and have fewer children. They are slightly older and come 
from families that are about as educated in the case of those in any public institution and 
more educated in the case of those in a private one. Most of them live and were born in 
urban areas, have less mobility and are less likely to be single. Characteristics change 
somewhat across demographic groups. Adult males who went to any public institution for 
example, earned about the same mean income than the comparison group, and it has a 
smaller variance.  The pattern emerged from Tables 1 to 4 is clear. For all demographic 
groups we find that: 
(i) Individuals who took training in SENA have the lowest mean income, followed by those 
who took training in any public institution (P) and finally, those who were trained in a 
private institution (Pr) have the largest mean income. 
(ii) Though mean education, and father’s and mother’s education of those who went to 
SENA or P are very similar, they are lower than the education of those who went to Pr. 
(iii) Mean age is about the same regardless of where they took training 
(iv) In general, living in an urban area, having moved in the last five years and being single 
do not present important variations among those who went to training in different type of 
institutions. Single adult women tend to be more likely to go to training at any Pr. 
(v) The regional dummies show some variations. In general, it is more likely that 
individuals who take training in the poorest regions go to any public (SENA or P), i.e. 
Orinoquía and San Andrés, while the opposite happens in Bogotá. This aspect reflects a 
shortage in private training supply in the poorest regions. 
 
Some differences exist between men and women: while men who went to Pr are less likely 
to have less than 10 years of education than those who went to any public institution, this 
probability is similar among women who took training in different institutions. 
 

7 Estimates of the Propensity Scores 
 
To get the propensity scores we estimate logit models of program participation. Since the 
institutions analyzed offer their programs for a population of a wide variety of 
characteristics, for each demographic group we included all persons in the survey. Thus, for 
the nonparticipating comparison group we consider all of those who did not take training 
regardless of their eligibility. 
 
To get the estimates, we include in the model variables according to their ability to 
correctly predict participation and nonparticipation, as well as based on their statistical 
significance. Coefficient estimates and z values from marginal effects of logit regressions 
are presented in Tables 7 to 10 for sample 1 and Tables 11 to 14 for sample 2. We now 
describe some of the main results by sample analyzed. 
 
When we estimate the propensity scores using sample 1, we find a general result for all 
demographic groups and institutions (I): (i) the number of years of formal education is a 
key variable, and estimates suggest that the probability of having taken training only within 
the last 12 months (TTO12) is monotonically increasing in education, and (ii) individuals 
who live in urban areas are more likely to have TTO12 at any Pr I, while no difference is 
found in the case of P I, what might be signaling the need for high quality Pr training in the 
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more competitive labor markets of urban areas as opposed to rural areas, or a shortage in 
supply of Pr training in rural areas, or both. 
 
In addition, we find that adult males are more likely to have TTO12 at SENA as they are 
older, although at a decreasing rate. Male youth are more likely to have TTO12 if their 
fathers had some primary or secondary education that if they had no formal education or 
some college. In areas where regional unemployment rates are higher, adult males are more 
likely to have TTO12 
 
The few number of observation available in sample 1, in particular for youths, do not allow 
us to understand the effect of all the variables as accurate as we would like. When we 
analyze the results obtained with sample2, a much more clear picture emerges since we 
have many more observations available. In this case, results (i) and (ii) previously found for 
all I, and demographic groups, are confirmed. In this case, an adult male (female) moving 
from primary to complete secondary education would increase the probability to have TT12 
by 5.6% (6%) and 7% (9%) in any P or Pr I respectively. In addition, age is now more 
positively associated with having taken training during last 12 months, or during last 12 
months and ever before (TT12) for adults. 
 
For youths, those with a father with primary or secondary education are more likely to have 
TT12 at SENA or P, and those females with a father or mother with more than 12 years of 
formal education are more likely to have TT12 at any Pr I. Among adults, a similar result 
emerges for SENA or P I, while the probability of have attended any Pr I is monotonically 
increasing with their parent’s education. For adults, the importance of parent’s education in 
determining the probability of have TT12 is striking. Adult males (females) with a mother 
with more than 12 years of education are 10% (11%) and 28% (21%) more likely to have 
TT12 at any Pr I or ever before respectively, than those with a mother with no education. 
Being single seems to have an effect only on adult males for their probability of have TT12 
at any Pr I, decreasing it by 3%. 
Adult males who moved in the last five years are 1% less likely to take P training. Adult 
males who are single are 3% less likely to take training at Pr. 
 
To reduce the potential bias due to geographical mismatch we include regional variables for 
all the regions over which the survey is statistically representative. The information of these 
variables is particularly informative in for adult males. Adult males who live in Orinoquia, 
the Eastern, or San Andrés regions are more likely to have TT12 at SENA or P than those 
who live in Bogotá. In particular, those living in Orinoquia are 7% more likely to have 
TT12 than those living in Bogotá. To understand this magnitude, we could say that moving 
an adult male from Bogotá to Orinoquia, has about the same effect on the probability of his 
have TT12 that would have had the increase in the education of his father from no 
education to secondary and his mother from no education to some college simultaneously. 
 
Young females in households with children under six are less likely to take training. The 
effect of the presence of children below six in the household seems to be similar across 
demographic groups and institutions, although not significant. The number of people in the 
household affects similarly the probability to take training, as does the number of children 
below six. In this case though, its effect on Pr training is significant. 
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Finally, individuals who worked for payment for first time at an older age are more likely 
to take training at any Pr I. This effect is particularly important for adult females. 
 

8 Determining a Common Support 
 
To assess how serious could be the bias due to failing to compare “comparable people”, we 
study the densities of P(X) for participants and nonparticipants in training for all 
demographic groups and in all type of institutions analyzed. Figure 2 presents for all 
demographic group and institution three overlapped figures. The first is the estimated 
density of P(X) for trainees, and is represented by the blank bars. The second is the 
estimated density of P(X) for the comparison group, and is represented by the black bars. 
Finally, the gray bars represent the share of individuals actually used to calculate the impact 
estimates, which are the ones that constitute the trimmed sample.9 It can be clearly 
observed how the densities are defined over different supports. In particular, in the sample 
of the comparison group, the support of P(X) is contained in an interval which is bounded 
by a smaller value of P(X) that the one which bounds the interval of the comparison group. 
Thus for high values of P(X) among members of the comparison group we would not be 
able to find close matches, and if at all, the few we could find (those with the largest values 
of P(X)), would make the results sensible to their inclusion or omission, since they would 
be used as matches of many trainees. It follows that matching members from the 
comparison group with high P(X) is likely to yield not only biased estimates, but also an 
estimator which does not compare “comparable people”. The share of observations that are 
dropped once the common support condition is imposed varied between 3.8% (3.2%) and 
17.9% (20.9%) in sample 1 (sample 2), for adult females in the group Ever (male youth in 
the group SENA) and female youth in the group SENA (female youth in the group SENA) 
respectively (See Tables 15 and 16). 
 

9 Impact Estimates 
 
In this section we present the simple average nearest neighbor (N), kernel regression (K) 
and Local Linear Regression (LLR) matching estimators obtained. The N is calculated for 
one, five and ten nearest neighbors, the K for bandwidths of 0.1 and 0.2, and the LLR for 
bandwidths of 0.05 and 0.01. 
 
Table 15 presents the estimates of the matching estimators for sample 1. The table contains 
the results for all demographic groups and institutions. The third column shows the number 
of observations in the data of individuals who did not take training, and that took training in 
each of the institutions. The numbers in parenthesis are the original number of observations 
in the sample for that specific line, while those above are the trimmed number of 
observations, the ones finally gotten after imposing the common support condition.10 The 
next two columns present the mean incomes of the comparison and the treated group. For 
each demographic group, the first line of the fourth column corresponds to the mean 

                                                                 
9 See Appendix C for the details concerning the trimming of the sample. 
10 The number of trimmed observations were obtained for a specific replication of the data 
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income of all individuals that never took any training (Y0), while the figures in front of each 
institution are the mean incomes of the individuals that were used as the comparison group 
to obtain the impact estimates of its respective trainees (Y0c). The fifth column contains the 
corresponding figures for trainees that were actually included in the calculation of the 
treatment of the treated parameter, that its, those selected after imposing the common 
support condition (Y1). Column six shows the difference between the mean income of 
trainees and the mean income of all who did not take training in each specific demographic 
group, while column seven presents average estimates over all estimators presented (N, K 
and LLR) of the treatment on the treated parameter. 
 
First notice how the mean income of the individuals used as the comparison group is 
always larger than that of all individuals who did not take training for each demographic 
group. Differences between these incomes (Y0-Y0c), reveal the importance of self-selection 
when trying to estimate impacts based on Y1-Y0. As a result, estimates based on column six 
are an overestimation of the true treatment on the treated parameter presented in column 
seven. 
 
Training in the aggregate of all institutions, and for all demographic groups, seems to have 
a positive effect in the long run, as measured by the impact on those who have taken 
training before last year. As can be appreciated in Table 15, the impact on the treated is on 
average positive and significant for adult males and close to significant for young females, 
while not significant for adult females and young males. 
 
Table 16 presents the estimates of the matching estimators for sample 2. In this case, the 
line labeled Ever corresponds to those individuals who reported to have taken training 
before last year regardless of whether they took training during last year. Again in this case 
the impact on the treated is on average positive, and even larger. In addition, it is significant 
for all demographic groups but female youth. 
 
Differences Across Institutions 
 
In this section we present the impacts on earnings of individuals who took training courses, 
obtained by demographic group and institution. Here again we present the results found 
with the two samples considered previously. It is important to remember here that for 
sample 2, when individuals took training before last year we do not know in which 
institution they did, thus, even though arguably it is more likely that the institution in which 
training took place before last year had been the same in which it did last year, there is no 
guarantee of this. 
 
We proceed by dividing the sample in these two groups in order to capture the impact of 
training due merely to a particular institution in which training took place last year, and 
distinguish it from that which includes the impact of training previously taken. We then 
label the impact of the first sample as the short run effect of training, and that of the second 
as the short and long run effect. Finally, in order to find out whether the results for the 
SENA vary according to the lengths of the courses taken at that institution, we present the 
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impact estimates for SENA’s courses that are found when data are split according to their 
length. Let us study each of these cases in what follows. 
 
Effects of Training on individuals who took training only during last year 
 
As we mentioned earlier, we can distinguish the institution in which individuals took 
training only for those who took training during last year. In this section we study the 
impact of training for those who took training only during last year but never before. An 
immediate implication of the fact that training had taken place during last year, for the 
purpose of evaluating the impact of training has to do with what Ashenfelter (1978) defined 
as the “pre-program Dip in earnings”. If for many individuals reported in our survey as 
trainees, their earnings diminished prior to enrollment into training, it might be the case that 
we underestimate the impact of the training they took, as measured based on their current 
income. Thus, a downward bias might take place in this exercise. 
 
The results we obtain of the impact of training in SENA or the aggregate of the public 
institutions are not statistically different from zero for any demographic group. On the other 
hand, private institutions have a positive and statistically significant effect for all 
demographic groups but female youths. In addition, the magnitudes calculated are always 
larger for the aggregate of the public institutions than for the SENA, and for private 
institutions than for the aggregate of the public, with the exception of the impact for female 
youths. 
 
On the other hand, the impacts of the public institutions are very different by gender. While 
SENA and P have a negative impact on earnings for males, it is positive for females. 
 
Effects of Training on individuals who took training during last year or ever before 
 
Impact estimates for those individuals who took training during last year only, or during 
last year and ever before last year as well, are presented in Table 16. In this case, the impact 
for adult males trained at SENA is negative, but again not statistically significant. The 
aggregate of public institutions now has a positive still not significant effect. For this 
demographic group, training in private institutions has now a high and highly significant 
impact. 
 
Adult females trained at SENA present now a larger, though still insignificant effect. For the 
aggregate of public and for the private institutions, the effect is larger and now highly 
significant in both cases. Their result for private institutions is similar to that found for 
adult males, having a much larger impact now. Adult females get larger impacts than males 
over all institutions. 
 
For youths, the impact is not significant across demographic groups and institutions, being 
for males in private institutions where the impact is closer to significant. 
 
Finally, impact estimates calculated for adults using sample 2 are always larger than those 
found using sample 1. Thus, short run effects might be signaling a dip in earnings 
experienced by trainees. 
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If we assume that in most cases individuals took training before last year in the same 
institutions they did during the last one, coupling these results with those obtained in Table 
15, and referring to the former as the long run effects and the later to the short run effect of 
training, we could conclude: 
(i) For youths no institution has a significant impact in the short or long run but the 

private for males. Here though, the size of the data limits the reliability of the result. 
(ii) For adult males, neither the SENA nor the aggregate of public institutions have a 

significant impact in the short or the long run. 
(iii) For adult females trained at SENA, there are positive but not significant impacts in 

the short run and larger and close to significant in the long run. The aggregate of the 
pubic institutions have a higher impact that is significant in the long run. 

(iv) For adults trained at private institutions, there are large and significant effects in 
both the short and the long run, but for adult males in the short run where the effects 
are smaller and only barely significant. 

 
Effects of Training According to the length of courses for SENA trainees 
 
Studies by Puryear (1977), and by Jimenez et al. (1989) found that long courses taken at 
SENA led to positive impacts on earnings at the moments of their evaluations. In addition, 
Jimenez and Kugler (1987) found that long courses led to higher increases in earnings than 
short courses, while Gómez and Libreros (1984) present mixed evidence of this. To the 
extent that estimates presented in tables 15 and 16 pool individuals by demographic group 
but do not distinguish by the lengths of the courses they took, it is not possible with those 
results to estimate any differential effect SENA’s courses might have according to their 
lengths. In order to assess the impact of SENA’s courses according to their lengths, table 17 
presents estimates found with each of the two samples analyzed. Each sample was split by 
gender and for each gender the impact of short and long courses was estimated. Estimates 
of Table 17, as those in tables 15 and 16, consistently find no significant impact of SENA’s 
courses regardless of their length, showing that the results of tables 15 and 16 do not come 
from a positive impact of courses of a determined length offset by a negative one of courses 
of other length. Though not significant, estimates for females are always larger than those 
for males, which is again consistent with the results of the previous tables for adults, the 
largest group expected to drive the results of the aggregate by gender. Surprisingly, while 
males seem to benefit more from short courses, the opposite happens with females. 
 
In short, neither short nor long courses provided by SENA seem to have a significant impact 
on earning for those who take them. In general, females benefit more from both of these 
courses than males, and in particular, from long courses. 
 

10 Cost Benefit Analysis 
 
In this section we assess the profitability of SENA’s and public’s courses based on our 
previous results. First, we use our impact estimates of SENA’s courses and calculate the net 
present value (NPV) of the change in earnings for those who took courses at SENA under 
different assumptions of benefit persistence and discounting, subtracting in all cases the 
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opportunity cost. As we mentioned previously, these estimates are not significantly 
different from zero, but in this section we use them as face value of the earnings impacts. 
Then, for each of these scenarios, we calculate the NPV net of the direct costs of the 
courses. Our first set of estimates can be considered as the highest private NPV an 
individual taking training at SENA can achieve, since it assumes that he will not have to pay 
any share of the direct costs, not even through taxes. The second one can be considered as 
the social NPV of training. 
 
To calculate the opportunity cost of training, we calculate the average number of hours the 
courses lasted, and multiply this hours by the income per hour the comparison group has, 
using his monthly income and assuming that they work on average 200 hours per month. 
 
The direct cost of training is based on the average cost per hour of each course, estimated in 
35,000 pesos of 2000, about 25,266 pesos of 1997, and divide it by the average number of 
students (20 students per course), leading to a direct cost per student per hour of 1,263 
pesos of 1997. Thus the total direct cost per trainee is the product of the average number of 
hours and the cost per student per hour. We calculate similarly direct costs for the aggregate 
of the public institutions and private institutions for comparison purposes, being aware that 
those might differ. 
 
Table 18 presents the results for sample 1. For males both SENA and the aggregate of the 
public institutions are very costly both privately and socially, being the SENA the one with 
the worst performance. For adult females, SENA’s programs become privately profitable 
after the first year, but socially profitable only after the third year of benefits when 
discounting is below 3% annual, and beyond the sixth year when discounting is of the order 
of 6%. The aggregate of public training is always both privately and socially profitable. For 
female youths, training is always privately profitable, but socially profitable only after the 
third year of benefits. While SENA is always privately more profitable than the aggregate of 
the public institutions, it becomes socially more profitable only after the third year of 
benefits. 
 
Table 19 presents the results for sample 2. In all cases but for male youths, graduates from  
the aggregate of the public institutions perform better than those from SENA. Again, adult 
male graduates from SENA have negative returns on their investments, and female youth 
graduates from SENA or any public institution have negative returns too. In the other cases, 
returns to training become positive very shortly. 
 
Finally, in order to assess the profitability of SENA’s courses according to their length, 
table 20 presents the results for trainees that took courses of different lengths. For males, 
only those who took short courses during last year, regardless of whether they had taken 
courses before last year, found training at SENA profitable. In any case, short courses were 
either less costly or more profitable than the long ones. Females taking both short and long 
courses found training at SENA profitable. For those that took training at SENA only during 
last year, long courses are privately more profitable than the short ones, but due to their 
much larger opportunity and direct costs, only after more than three years of benefits they 
become socially more profitable. For those females that compose sample 2, short courses 
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are privately more profitable during the first three years only, even though they are socially 
more profitable during more than the first ten years of benefits. 
 
 

11 Conclusions 
 
This paper presents various estimators of the impact on earnings of the trainees of job 
training programs in Colombia. To evaluate this impact we calculate matching estimators 
of the impact of the “treatment on the treated”. We follow the methodology presented by 
Heckman, LaLonde and Smith (1999) concerning the way to get accurate estimates of 
propensity scores, a key step toward the impact estimates, and the matching estimators. 
 
We find that personal variables like education, age, and marital status, along with 
socioeconomic background variables like parent’s education, number of children below six 
and number of people in the household, are very important in the determination of program 
participation. We included the age at which individuals worked for payment for first time 
and it proved useful to distinguish those who ever before last year took training from their 
comparison members across demographic groups. In addition, it was as well very useful in 
predicting participation of adult females in any of the institutions. Other variables like 
whether individuals lived in urban or rural areas, and whether they changed their place of 
residence, were also included and proved to be important in some cases. Geographical 
dummies were as well included to capture spatial differences in the supply of training. 
 
The effects of training found, as measured by the mean impact of the treatment on the 
treated, show that: (i) for youths no institution has a significant impact in the short or long 
run but the private for males. Here though, the size of the data limits the reliability of the 
result, (ii) for adult males, neither the SENA nor the aggregate of public institutions have a 
significant impact in the short or the long run, (iii) for adult females trained at the SENA, 
there are positive but not significant impacts in the short run and larger and close to 
significant in the long run. The aggregate of the pubic institutions have a higher impact that 
is significant in the long run, and (iv) for adults trained at private institutions, there are large 
and significant effects in both the short and the long run, but for adult males in the short run 
where the effects are smaller and only barely significant. In addition, neither short nor long 
courses provided by SENA seem to have a significant impact on earning for those who take 
them. In general, females benefit more from both of these courses than males, and in 
particular, from long courses. 
 
Finally, a cost benefit analysis shows that in general, the aggregate of public institutions is 
more profitable than the SENA, and that both SENA and the aggregate of the public 
institutions are more profitable for females than for males. Private institutions under the 
assumption of equal unitary costs than SENA, are more profitable that the former. 
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Figure 2. Density of Estimated Propensity Scores 
  Adult Male         MaleYouth         Adult Female         FemaleYouth 

Ever

 

Private 
    

  
 

 
 

Trainees Comparison Trimmed Trainees 



 27 

Figure 2. Density of Estimated Propensity Scores (Continuation) 
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Table 3. Descriptive Statistics of Individuals who took Courses Only During Last Year. Male Youth.

Variable SENA ** Public ** Private ** Ever ** No Training
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Err.

Monthly Labor Income in Colombian $1997(1)
75,053 147,841 77,615 139,598 118,402 153,806 107,693 145,894 57,368 135,057

0 to 5 years of education 0.523 0.505 0.522 0.504 0.591 0.496 0.523 0.501 0.793 0.405
6 to 10 years of education 0.233 0.428 0.214 0.414 0.081 0.276 0.203 0.403 0.127 0.333
More than 11 years of education 0.052 0.224 0.079 0.273 0.015 0.123 0.006 0.079 0.010 0.098
Age 18.609 2.003 18.526 2.108 18.921 2.261 19.414 2.296 17.453 2.460
Age2 350.2 74.8 347.6 77.7 363.0 82.9 382.1 85.7 310.7 87.7
Father´s education (1-5 years) 0.712 0.458 0.671 0.474 0.549 0.502 0.466 0.500 0.433 0.496
Father´s education (6-11 years) 0.239 0.432 0.266 0.446 0.148 0.358 0.261 0.440 0.240 0.427
Father´s education (more than 12 years) 0.000 0.000 0.018 0.135 0.173 0.382 0.141 0.349 0.092 0.289
Mother´s education (1-5 years) 0.688 0.469 0.653 0.480 0.363 0.485 0.510 0.501 0.506 0.500
Mother´s education (6-11 years) 0.259 0.443 0.298 0.462 0.518 0.504 0.261 0.440 0.253 0.435
Mother´s education (more than 12 years) 0.002 0.040 0.001 0.036 0.076 0.267 0.112 0.316 0.069 0.253
Regional unemployment rate 7.470 2.315 7.244 2.365 7.619 1.740 7.137 1.988 6.941 2.368
Living in urban area 0.734 0.447 0.731 0.448 0.882 0.325 0.856 0.352 0.692 0.462
Moved in last 5 years 0.794 0.410 0.714 0.456 0.869 0.340 0.840 0.368 0.847 0.360
Single 0.875 0.334 0.872 0.337 0.934 0.250 0.879 0.326 0.934 0.248
Caribean* 0.363 0.486 0.314 0.468 0.364 0.485 0.121 0.327 0.260 0.439
Eastern* 0.144 0.355 0.156 0.366 0.130 0.340 0.174 0.380 0.147 0.355
Pacific* 0.180 0.388 0.172 0.381 0.116 0.323 0.165 0.372 0.174 0.379
Central* 0.163 0.374 0.157 0.367 0.090 0.289 0.148 0.356 0.129 0.335
Antioquia* 0.067 0.253 0.096 0.297 0.063 0.245 0.120 0.326 0.123 0.328
Orinoquia* 0.000 0.000 0.000 0.000 0.008 0.092 0.023 0.149 0.010 0.098
San Andrés* 0.002 0.040 0.001 0.036 0.001 0.035 0.002 0.041 0.001 0.038
Number of children under age 6 0.107 0.313 0.130 0.382 0.083 0.382 0.177 0.412 0.230 0.555
Number of people in household 5.605 1.893 5.411 1.864 4.914 1.967 4.904 1.888 5.630 2.351
Age at which worked for payment for first time 8.867 7.568 8.959 7.391 11.652 16.659 12.986 8.742 8.925 9.203
Number of Observations 43 54 61 200 2,907
Weighted Observations 52,183 63,886 82,900 250,445 2,964,036
Source: Encuesta Nacional de Calidad de Vida 1997 (DANE).  All variables are measured at the time of the interview.* Regions over which the survey has statistical representation
** Institution to which attended relative to never had taken training. Ever: Attended to any institution only before last year.
1. Average Exchange Rate in 1997: $1,180.00/US$1
2. Education dummy escluded : 11 years (completed high school)
3. Father education dummy escluded : No education
4. Mother education dummy  excluded: No education
5. Regional dummy excluded: Bogota



Table 4.  Descriptive Statistics of Individuals who took Courses Only During Last Year. Adult Male.

Variable SENA ** Public ** Private ** Ever ** No Training
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.

Monthly Labor Income in Colombian $1997(1) 212,266  190,331   232,775   196,823   469,683   644,552   409,081      577,998   214,738      313,480   
0 to 5 years of education 0.375 0.487 0.351 0.479 0.286 0.453 0.293 0.455 0.626 0.484
6 to 10 years of education 0.218 0.415 0.239 0.428 0.223 0.417 0.262 0.440 0.231 0.421
12 to 15 years of education 0.113 0.319 0.103 0.305 0.139 0.347 0.104 0.305 0.022 0.148
More than 15 years of education 0.029 0.167 0.022 0.148 0.153 0.361 0.120 0.325 0.018 0.133
Age 35.2 7.6 34.7 7.7 33.8 7.8 38.0 8.9 36.3 9.2
Father´s education (1-5 years) 1,297.7 553.8 1,262.0 564.3 1,203.5 579.1 1,526.1 693.9 1,400.4 699.7
Father´s education (1-5 years) 0.418 0.496 0.475 0.501 0.517 0.501 0.509 0.500 0.487 0.500
Father´s education (6-11 years) 0.180 0.386 0.191 0.395 0.169 0.375 0.160 0.367 0.078 0.269
Father´s education (more than 12 years) 0.025 0.157 0.016 0.126 0.082 0.276 0.077 0.266 0.015 0.122
Mother´s education (1-5 years) 0.616 0.489 0.625 0.486 0.594 0.492 0.581 0.494 0.533 0.499
Mother´s education (6-11 years) 0.161 0.369 0.148 0.356 0.239 0.428 0.186 0.389 0.077 0.267
Mother´s education (more than 12 years) 0.011 0.104 0.014 0.117 0.023 0.149 0.035 0.184 0.006 0.080
Regional unemployment rate 7.391 1.988 7.050 2.230 7.750 1.572 7.209 1.817 6.685 2.487
Living in urban area 0.780 0.416 0.755 0.432 0.891 0.313 0.856 0.351 0.643 0.479
Moved in last 5 years 0.506 0.503 0.536 0.501 0.568 0.497 0.545 0.498 0.605 0.489
Single 0.291 0.457 0.282 0.452 0.200 0.401 0.207 0.405 0.241 0.428
Caribean* 0.266 0.445 0.229 0.422 0.282 0.451 0.159 0.366 0.241 0.428
Eastern* 0.094 0.294 0.183 0.388 0.063 0.243 0.153 0.360 0.170 0.376
Pacific* 0.201 0.403 0.213 0.411 0.126 0.333 0.195 0.397 0.190 0.392
Central* 0.167 0.375 0.154 0.363 0.079 0.271 0.118 0.323 0.132 0.339
Antioquia* 0.143 0.352 0.108 0.312 0.172 0.379 0.124 0.329 0.132 0.339
Orinoquia* 0.021 0.145 0.016 0.127 0.009 0.095 0.015 0.122 0.008 0.089
San Andrés* 0.005 0.072 0.004 0.061 0.002 0.041 0.002 0.048 0.002 0.046
Number of children under age 6 0.443 0.700 0.467 0.717 0.424 0.665 0.392 0.676 0.501 0.808
Number of people in household 4.46 1.93 4.66 1.93 4.16 1.92 4.53 2.04 4.96 2.33
Age at which worked for payment for first time 14.98 5.57 14.88 5.01 17.02 4.96 16.32 7.07 14.57 7.02
Number of Observations 87 129 199 1,439 4,727
Weighted Observations 87,219 135,197 236,607 1,784,995 4,505,283
Source: Encuesta Nacional de Calidad de Vida 1997 (DANE).  All variables are measured at the time of the interview.

* Regions over which the survey has statistical representation

** Institution to which attended relative to never had taken training. Ever: Attended to any institution only before last year.

1. Average Exchange Rate in 1997: $1,180.00/US$1

2. Education dummy escluded : 11 years (completed high school)

3. Father education dummy escluded : No education

4. Mother education dummy  excluded: No education

5. Regional dummy excluded: Bogota



Table 5. Descriptive Statistics of Individuals who took Courses Only During Last Year. Female Youth.

Variable SENA ** Public ** Private ** Ever ** No Training
Coefficient z Coefficient z Coefficient z Coefficient z Mean Std.Dev.

Monthly Labor Income in Colombian $1997(1) 39,376 107,115 42,052 96,658 61,424 114,210 72,414 133,711 32,842 85,395
0 to 5 years of education 0.509 0.509 0.652 0.481 0.512 0.503 0.521 0.501 0.785 0.411
6 to 10 years of education 0.098 0.303 0.070 0.257 0.121 0.327 0.176 0.382 0.130 0.336
12 to 15 years of education 0.076 0.270 0.045 0.209 0.055 0.230 0.056 0.230 0.004 0.066
Age 18.463 2.184 18.509 2.428 18.332 2.422 19.457 2.191 17.427 2.526
Age2 345.5 81.1 348.4 89.5 341.9 87.9 383.4 82.1 310.1 90.1
Father´s education (1-5 years) 0.579 0.503 0.536 0.504 0.419 0.496 0.428 0.496 0.445 0.497
Father´s education (6-11 years) 0.285 0.460 0.255 0.440 0.253 0.437 0.270 0.445 0.239 0.426
Father´s education (more than 12 years) 0.058 0.238 0.034 0.183 0.147 0.356 0.115 0.320 0.091 0.287
Mother´s education (1-5 years) 0.525 0.509 0.527 0.504 0.500 0.503 0.539 0.500 0.526 0.499
Mother´s education (6-11 years) 0.334 0.480 0.257 0.441 0.364 0.484 0.299 0.459 0.233 0.423
Mother´s education (more than 12 years) 0.058 0.238 0.034 0.183 0.031 0.174 0.059 0.237 0.066 0.249
Regional unemployment rate 7.145 1.973 7.073 2.244 7.602 1.533 7.156 1.941 7.001 2.234
Living in urban area 0.805 0.404 0.750 0.437 0.928 0.260 0.822 0.383 0.740 0.439
Moved in last 5 years 0.736 0.449 0.671 0.475 0.891 0.313 0.802 0.400 0.810 0.392
Single 0.833 0.380 0.806 0.399 0.828 0.380 0.698 0.460 0.801 0.399
Caribean* 0.186 0.396 0.175 0.384 0.281 0.452 0.150 0.358 0.226 0.418
Eastern* 0.235 0.432 0.164 0.374 0.122 0.330 0.211 0.409 0.170 0.376
Pacific* 0.211 0.415 0.149 0.359 0.119 0.326 0.187 0.391 0.176 0.381
Central* 0.105 0.313 0.154 0.365 0.096 0.297 0.184 0.388 0.121 0.326
Antioquia* 0.173 0.385 0.109 0.315 0.134 0.343 0.091 0.289 0.124 0.330
Orinoquia* 0.000 0.000 0.016 0.127 0.016 0.126 0.019 0.136 0.008 0.090
San Andrés* 0.008 0.092 0.006 0.079 0.000 0.020 0.003 0.053 0.002 0.043
Number of children under age 6 0.216 0.683 0.263 0.664 0.076 0.296 0.390 0.688 0.336 0.649
Number of people in household 4.318 1.503 4.882 2.577 4.545 2.059 4.920 2.169 5.413 2.357
Age at which worked for payment for first time 6.225 7.814 7.395 7.848 9.689 8.632 11.981 9.596 6.867 8.706
Number of Observations 28 51 89 220 2,823
Weighted Observations 32,391 55,245 121,025 245,993 3,018,902
Source: Encuesta Nacional de Calidad de Vida 1997 (DANE).  All variables are measured at the time of the interview.

* Regions over which the survey has statistical representation

** Institution to which attended relative to never had taken training. Ever: Attended to any institution only before last year.

1. Average Exchange Rate in 1997: $1,180.00/US$1

2. Education dummy escluded : 11 years (completed high school)

3. Father education dummy escluded : No education

4. Mother education dummy  excluded: No education

5. Regional dummy excluded: Bogota



Table 6. Descriptive Statistics of Individuals who took Courses Only During Last Year. Adult Female.

Variable SENA ** Public ** Private ** Ever ** No Training
Coefficient z Coefficient z Coefficient z Coefficient z Mean Std.Dev.

Monthly Labor Income in Colombian $1997(1) 157,574     169,468  143,081     160,008  294,212     605,973  167,827     293,137  77,178       247,676  
0 to 5 years of education 0.202 0.404 0.300 0.460 0.244 0.430 0.330 0.470 0.625 0.484
6 to 10 years of education 0.225 0.420 0.218 0.414 0.185 0.389 0.258 0.438 0.215 0.411
12 to 15 years of education 0.178 0.385 0.133 0.340 0.177 0.382 0.094 0.292 0.032 0.177
More than 15 years of education 0.001 0.027 0.003 0.058 0.118 0.324 0.082 0.275 0.017 0.129
Age 31.0 7.6 31.6 7.7 33.2 7.7 37.1 8.6 36.8 9.4
Father´s education (1-5 years) 1,018.6 521.9 1,060.4 544.5 1,159.2 550.5 1,449.6 661.1 1,442.6 723.9
Father´s education (1-5 years) 0.515 0.503 0.539 0.500 0.521 0.501 0.538 0.499 0.468 0.499
Father´s education (6-11 years) 0.131 0.340 0.126 0.333 0.229 0.421 0.161 0.367 0.082 0.274
Father´s education (more than 12 years) 0.103 0.306 0.073 0.262 0.042 0.201 0.038 0.190 0.023 0.151
Mother´s education (1-5 years) 0.702 0.460 0.713 0.454 0.567 0.497 0.602 0.490 0.540 0.498
Mother´s education (6-11 years) 0.125 0.333 0.092 0.290 0.264 0.442 0.190 0.393 0.097 0.296
Mother´s education (more than 12 years) 0.022 0.148 0.017 0.131 0.025 0.156 0.018 0.132 0.008 0.087
Regional unemployment rate 7.106 1.626 6.736 2.000 7.513 1.596 7.278 1.750 6.917 2.297
Living in urban area 0.945 0.228 0.865 0.343 0.881 0.324 0.869 0.338 0.719 0.450
Moved in last 5 years 0.479 0.503 0.503 0.502 0.632 0.483 0.501 0.500 0.544 0.498
Single 0.279 0.451 0.259 0.440 0.277 0.448 0.204 0.403 0.169 0.375
Caribean* 0.149 0.358 0.125 0.332 0.216 0.412 0.162 0.369 0.216 0.412
Eastern* 0.250 0.436 0.306 0.463 0.123 0.329 0.165 0.372 0.154 0.361
Pacific* 0.116 0.322 0.110 0.315 0.130 0.337 0.183 0.387 0.190 0.392
Central* 0.063 0.244 0.115 0.321 0.094 0.292 0.129 0.335 0.136 0.343
Antioquia* 0.145 0.354 0.123 0.330 0.156 0.364 0.142 0.349 0.142 0.349
Orinoquia* 0.017 0.129 0.017 0.131 0.009 0.093 0.013 0.113 0.010 0.097
San Andrés* 0.021 0.144 0.015 0.121 0.001 0.036 0.003 0.054 0.002 0.043
Number of children under age 6 0.323 0.568 0.359 0.600 0.416 0.691 0.359 0.633 0.437 0.763
Number of people in household 4.87 1.95 4.81 1.83 4.93 2.03 4.54 1.97 4.95 2.21
Age at which worked for payment for first time 16.68 7.14 16.84 8.10 17.76 9.10 17.95 9.96 14.50 12.97
Number of Observations 81 125 254 1,568 5,237
Weighted Observations 68,137 107,509 342,431 1,887,565 5,362,354
Source: Encuesta Nacional de Calidad de Vida 1997 (DANE).  All variables are measured at the time of the interview.

* Regions over which the survey has statistical representation

** Institution to which attended relative to never had taken training. Ever: Attended to any institution only before last year.

1. Average Exchange Rate in 1997: $1,180.00/US$1

2. Education dummy escluded : 11 years (completed high school)

3. Father education dummy escluded : No education

4. Mother education dummy  excluded: No education

5. Regional dummy excluded: Bogota



Table 7. Coefficient Estimates and z Values from Marginal Effects of Logit Regression for Individuals who took Courses Only During Last Year. Male Youth.

Variable SENA ** Public ** Private ** Ever **
Mean Coefficient z Mean Coefficient z Mean Coefficient z Mean Coefficient z

0 to 5 years of education 0.803 -0.0076 -2.306 0.802 -0.0127 -2.841 0.802 -0.0121 -3.096 0.792 -0.0341 -3.836
6 to 10 years of education 0.124 -0.0022 -0.729 0.124 -0.0047 -1.070 0.123 -0.0103 -2.248 0.127 -0.0188 -1.849
More than 11 years of education 0.008 0.0092 1.742 0.008 0.0150 2.098 0.007 -0.0102 -0.979 0.007 -0.0331 -1.260
Age 17.5 0.0109 1.598 17.5 0.0125 1.396 17.5 0.0068 0.766 17.6 -0.0116 -0.584
Age2 311.6 -0.0003 -1.523 311.6 -0.0003 -1.352 312.2 -0.0001 -0.551 315.3 0.0006 1.034
Father´s education (1-5 years) 0.475 0.0120 3.495 0.475 0.0146 3.091 0.472 0.0012 0.357 0.471 0.0138 1.596
Father´s education (1-5 years) 0.195 0.0079 2.020 0.195 0.0112 2.023 0.194 -0.0099 -2.083 0.198 0.0180 1.722
Father´s education (more than 12 years) 0.058 0.0000 0.000 0.058 0.0000 -0.001 0.060 -0.0036 -0.666 0.063 0.0337 2.373
Mother´s education (1-5 years) 0.544 0.0051 1.374 0.544 0.0072 1.415 0.540 0.0073 1.402 0.540 0.0024 0.260
Mother´s education (6-11 years) 0.212 0.0057 1.338 0.212 0.0085 1.468 0.215 0.0167 2.950 0.215 0.0035 0.320
Mother´s education (more than 12 years) 0.042 0.0056 0.754 0.042 0.0044 0.384 0.043 0.0160 2.162 0.045 0.0079 0.480
Regional unemployment rate 6.211 0.0008 1.459 6.209 0.0008 1.150 6.213 -0.0003 -0.313 6.210 -0.0048 -2.032
Living in urban area 0.527 -0.0017 -0.748 0.527 -0.0029 -0.924 0.532 0.0078 1.955 0.541 0.0408 3.857
Moved in last 5 years 0.843 -0.0012 -0.516 0.842 -0.0053 -1.686 0.842 -0.0032 -1.025 0.842 0.0015 0.185
Single 0.939 -0.0034 -1.016 0.939 -0.0070 -1.531 0.939 0.0025 0.483 0.935 -0.0090 -0.859
Caribean* 0.220 0.0077 1.572 0.220 0.0104 1.633 0.219 0.0068 1.380 0.211 -0.0123 -0.964
Eastern* 0.149 0.0080 1.506 0.150 0.0115 1.682 0.149 0.0035 0.585 0.149 -0.0034 -0.245
Pacific* 0.175 0.0018 0.343 0.175 0.0031 0.455 0.175 0.0003 0.058 0.174 -0.0033 -0.276
Central* 0.147 0.0064 1.289 0.147 0.0089 1.383 0.146 0.0003 0.059 0.147 0.0046 0.379
Antioquia* 0.170 0.0022 0.412 0.170 0.0040 0.572 0.170 -0.0030 -0.548 0.172 0.0044 0.373
Orinoquia* 0.033 0.0000 0.000 0.033 0.0000 0.000 0.034 0.0018 0.251 0.038 0.0288 1.885
San Andrés* 0.023 0.0070 0.877 0.023 0.0064 0.555 0.023 0.0005 0.053 0.023 -0.0185 -0.788
Number of children under age 6 0.258 -0.0036 -1.432 0.258 -0.0038 -1.228 0.257 -0.0031 -0.887 0.257 0.0026 0.421
Number of people in household 5.814 0.0006 1.491 5.809 0.0005 0.817 5.788 -0.0016 -2.384 5.755 -0.0040 -2.685
Age at which worked for payment for first time 9.388 -0.0001 -1.026 9.390 -0.0002 -0.928 9.467 0.0002 1.670 9.631 0.0007 2.713
Constant 1.000 -0.1437 -2.239 1.000 -0.1624 -1.974 1.000 -0.1124 -1.371 1.000 -0.0482 -0.264
Number of Observations 2,950 2,961 2,968 3,107
Source: Encuesta Nacional de Calidad de Vida 1997 (DANE)
* Regions over which the survey has statistical representation
** Institution to which attended relative to never had taken training. Ever: Attended to any institution only before last year.

1. Education dummy escluded : 11 years (completed high school)

2. Father education dummy escluded : No education

3. Mother education dummy  excluded: No education

4. Regional dummy excluded: Bogota



Table 8. Coefficient Estimates and z Values from Marginal Effects of Logit Regression for Individuals who took Courses Only During Last Year. Adult Male

Variable SENA ** Public ** Private ** Ever **
Mean Coefficient z Mean Coefficient z Mean Coefficient z Mean Coefficient z

0 to 5 years of education 0.687 -0.0167 -4.163 0.684 -0.0271 -5.311 0.678 -0.0201 -3.591 0.615 -0.2137 -12.963
6 to 10 years of education 0.198 -0.0098 -2.532 0.198 -0.0165 -3.285 0.199 -0.0094 -1.737 0.210 -0.0982 -5.980
More than 11 years of education 0.030 0.0035 0.711 0.031 0.0029 0.439 0.036 0.0254 3.894 0.063 0.0841 3.730
Age 36.3 0.0029 2.001 36.3 0.0033 1.777 36.3 0.0008 0.437 36.8 0.0242 4.467
Age2 1405.4 -0.00004 -2.084 1404.0 -0.00005 -1.893 1401.2 -0.00002 -0.763 1436.3 -0.0002 -3.536
Father´s education (1-5 years) 0.470 -0.0031 -0.964 0.471 0.0004 0.093 0.473 -0.0009 -0.214 0.484 0.0193 1.499
Father´s education (1-5 years) 0.063 0.0061 1.330 0.064 0.0137 2.273 0.064 -0.0039 -0.563 0.081 0.0554 2.633
Father´s education (more than 12 years) 0.012 -0.0003 -0.027 0.012 -0.0043 -0.296 0.014 0.0115 1.166 0.020 0.0758 1.972
Mother´s education (1-5 years) 0.521 0.0004 0.121 0.522 0.0040 0.924 0.524 0.0144 2.942 0.539 0.0679 5.061
Mother´s education (6-11 years) 0.065 -0.0010 -0.201 0.066 0.0047 0.714 0.068 0.0184 2.661 0.087 0.0947 4.401
Mother´s education (more than 12 years) 0.005 0.0026 0.195 0.005 0.0173 1.107 0.005 0.0277 1.739 0.008 0.1991 3.440
Regional unemployment rate 6.019 0.0017 2.271 6.018 0.0021 2.275 6.051 0.0016 1.506 6.133 0.0017 0.547
Living in urban area 0.476 -0.0009 -0.283 0.477 -0.0056 -1.324 0.484 0.0094 1.942 0.531 0.0458 3.101
Moved in last 5 years 0.632 -0.0062 -2.273 0.632 -0.0086 -2.459 0.633 -0.0009 -0.250 0.615 -0.0129 -1.165
Single 0.245 0.0007 0.218 0.245 -0.0015 -0.335 0.242 -0.0173 -3.406 0.233 -0.0314 -2.116
Caribean* 0.220 0.0127 1.668 0.219 0.0138 1.441 0.219 -0.0086 -1.342 0.198 -0.1040 -4.716
Eastern* 0.151 0.0162 1.931 0.152 0.0308 3.141 0.148 -0.0204 -2.235 0.150 0.0104 0.437
Pacific* 0.176 0.0140 1.846 0.176 0.0179 1.900 0.175 -0.0065 -1.012 0.175 -0.0352 -1.694
Central* 0.157 0.0163 2.111 0.158 0.0232 2.443 0.156 -0.0098 -1.403 0.156 -0.0057 -0.263
Antioquia* 0.174 0.0130 1.654 0.174 0.0149 1.513 0.178 0.0069 1.137 0.173 -0.0070 -0.324
Orinoquia* 0.028 0.0260 2.979 0.028 0.0333 2.928 0.028 -0.0028 -0.268 0.035 0.0640 2.147
San Andrés* 0.029 0.0249 2.770 0.029 0.0284 2.426 0.028 -0.0127 -1.051 0.031 -0.0547 -1.584
Number of children under age 6 0.516 -0.0018 -0.913 0.517 -0.0013 -0.528 0.516 -0.0019 -0.714 0.495 -0.0077 -0.990
Number of people in household 5.013 -0.0005 -0.842 5.011 -0.0005 -0.580 4.988 -0.0032 -3.413 4.914 -0.0036 -1.432
Age at which worked for payment for first time14.467 0.0000 -0.134 14.474 0.0000 -0.131 14.525 0.0002 1.073 14.807 0.0012 1.754
Constant 1.000 -0.1030 -3.518 1.000 -0.1284 -3.492 1.000 -0.0711 -1.954 1.000 -0.6631 -6.124
Number of Observations 4,814 4,856 4,926 6,166
Source: Encuesta Nacional de Calidad de Vida 1997 (DANE)
* Regions over which the survey has statistical representation
** Institution to which attended relative to never had taken training. Ever: Attended to any institution only before last year.

1. Education dummy escluded : 11 years (completed high school)

2. Father education dummy escluded : No education

3. Mother education dummy  excluded: No education

4. Regional dummy excluded: Bogota



Table 9. Coefficient Estimates and z Values from Marginal Effects of Logit Regression for Individuals who took Courses Only During Last Year. Female Youth

Variable SENA ** Public ** Private ** Ever **
Mean Coefficient z Mean Coefficient z Mean Coefficient z Mean Coefficient z

0 to 5 years of education 0.792 -0.0071 -2.536 0.792 -0.0177 -3.366 0.787 -0.0193 -3.757 0.777 -0.0330 -3.459
6 to 10 years of education 0.128 -0.0047 -1.645 0.127 -0.0175 -2.609 0.127 -0.0193 -2.895 0.131 -0.0253 -2.265
More than 11 years of education 0.005 0.0072 1.746 0.005 0.0157 1.452 0.005 0.0036 0.336 0.008 0.0516 2.475
Age 17.4 0.0107 1.840 17.4 0.0132 1.129 17.4 0.0092 0.816 17.5 0.0434 1.900
Age2 309.6 -0.0003 -1.750 309.7 -0.0003 -1.064 310.6 -0.0002 -0.663 314.3 -0.0009 -1.415
Father´s education (1-5 years) 0.475 0.0046 1.778 0.475 0.0037 0.775 0.473 0.0041 0.810 0.473 0.0080 0.906
Father´s education (1-5 years) 0.202 0.0015 0.497 0.202 -0.0003 -0.042 0.204 0.0030 0.512 0.203 0.0022 0.194
Father´s education (more than 12 years) 0.060 -0.0019 -0.360 0.059 -0.0154 -1.126 0.061 0.0127 1.651 0.062 0.0182 1.116
Mother´s education (1-5 years) 0.555 -0.0005 -0.194 0.555 -0.0031 -0.592 0.554 0.0043 0.726 0.553 0.0101 0.991
Mother´s education (6-11 years) 0.205 0.0024 0.819 0.205 0.0020 0.325 0.208 0.0082 1.258 0.210 0.0253 2.055
Mother´s education (more than 12 years) 0.041 0.0016 0.318 0.041 -0.0044 -0.312 0.041 -0.0128 -0.985 0.042 0.0190 0.954
Regional unemployment rate 6.312 0.0000 0.086 6.309 -0.0004 -0.333 6.341 0.0004 0.245 6.346 0.0036 1.745
Living in urban area 0.583 0.0012 0.598 0.582 -0.0010 -0.204 0.590 0.0156 2.684 0.592 0.0045 0.503
Moved in last 5 years 0.817 -0.0009 -0.476 0.816 -0.0063 -1.578 0.819 0.0054 1.117 0.817 0.0055 0.645
Single 0.782 0.0024 0.992 0.781 0.0015 0.294 0.783 0.0047 0.893 0.774 0.0006 0.073
Caribean* 0.198 0.0060 1.367 0.197 -0.0018 -0.232 0.198 0.0045 0.728 0.195 0.0029 0.207
Eastern* 0.162 0.0076 1.722 0.161 -0.0018 -0.220 0.160 -0.0025 -0.301 0.161 0.0252 1.704
Pacific* 0.175 0.0047 1.066 0.174 -0.0066 -0.826 0.174 0.0003 0.040 0.173 0.0081 0.592
Central* 0.144 0.0053 1.212 0.145 0.0034 0.461 0.143 0.0014 0.202 0.147 0.0327 2.456
Antioquia* 0.165 0.0067 1.553 0.164 -0.0045 -0.567 0.165 0.0041 0.658 0.163 0.0120 0.852
Orinoquia* 0.033 0.0000 0.000 0.033 0.0072 0.750 0.035 0.0135 1.646 0.036 0.0555 3.262
San Andrés* 0.029 0.0111 2.072 0.029 0.0104 1.046 0.028 -0.0139 -0.790 0.029 0.0413 1.885
Number of children under age 6 0.369 0.0001 0.065 0.369 -0.0004 -0.112 0.363 -0.0100 -2.289 0.370 -0.0015 -0.265
Number of people in household 5.539 -0.0007 -1.574 5.535 -0.0015 -1.631 5.524 -0.0018 -2.174 5.500 -0.0029 -1.862
Age at which worked for payment for first time6.613 -0.0002 -1.609 6.632 -0.0001 -0.578 6.741 0.0004 2.076 6.986 0.0010 3.095
Constant 1.000 -0.1218 -2.220 1.000 -0.1437 -1.344 1.000 -0.1596 -1.532 1.000 -0.6459 -3.099
Number of Observations 2,851 2,874 2,912 3,043
Source: Encuesta Nacional de Calidad de Vida 1997 (DANE)
* Regions over which the survey has statistical representation
** Institution to which attended relative to never had taken training. Ever: Attended to any institution only before last year.

1. Education dummy escluded : 11 years (completed high school)

2. Father education dummy escluded : No education

3. Mother education dummy  excluded: No education

4. Regional dummy excluded: Bogota



Table 10. Coefficient Estimates and z Values from Marginal Effects of Logit Regression for Individuals who took Courses Only During Last Year. Adult Female

Variable SENA ** Public ** Private ** Ever **
Mean Coefficient z Mean Coefficient z Mean Coefficient z Mean Coefficient z

0 to 5 years of education 0.681 -0.0093 -4.033 0.679 -0.0172 -4.649 0.670 -0.0377 -6.647 0.613 -0.1985 -12.995
6 to 10 years of education 0.196 -0.0043 -2.288 0.196 -0.0096 -2.767 0.193 -0.0290 -5.031 0.211 -0.0849 -5.589
More than 11 years of education 0.035 0.0025 1.149 0.036 0.0063 1.501 0.042 0.0167 2.830 0.060 0.0702 3.448
Age 36.8 -0.0002 -0.326 36.7 -0.0005 -0.414 36.7 0.0032 1.595 36.9 0.0314 6.247
Age2 1439.2 -1.34E-07 -0.014 1437.4 0.0000 0.004 1430.1 -0.0001 -2.076 1444.5 -0.0004 -5.811
Father´s education (1-5 years) 0.455 -0.0004 -0.215 0.456 0.0006 0.207 0.457 0.0016 0.327 0.476 0.0293 2.438
Father´s education (1-5 years) 0.065 0.0016 0.719 0.065 0.0043 0.989 0.069 0.0148 2.253 0.080 0.0625 3.206
Father´s education (more than 12 years) 0.014 0.0006 0.129 0.014 0.0040 0.470 0.015 0.0019 0.164 0.017 0.0237 0.635
Mother´s education (1-5 years) 0.523 0.0017 0.944 0.525 0.0040 1.226 0.524 0.0096 1.775 0.545 0.0611 4.731
Mother´s education (6-11 years) 0.078 -0.0025 -0.961 0.078 -0.0065 -1.285 0.084 0.0131 1.881 0.096 0.0484 2.451
Mother´s education (more than 12 years) 0.005 0.0067 1.069 0.005 0.0133 1.262 0.006 0.0403 2.621 0.007 0.1501 2.587
Regional unemployment rate 6.220 0.0003 0.492 6.217 0.0000 -0.010 6.265 0.0024 1.918 6.348 0.0096 3.066
Living in urban area 0.555 0.0051 2.315 0.555 0.0064 1.730 0.561 0.0038 0.723 0.601 0.0428 3.137
Moved in last 5 years 0.578 -0.0006 -0.419 0.578 -0.0019 -0.763 0.580 -0.0007 -0.168 0.565 -0.0120 -1.174
Single 0.156 0.0017 1.069 0.156 0.0021 0.708 0.159 0.0002 0.046 0.163 0.0131 0.967
Caribean* 0.184 -0.0018 -0.600 0.183 -0.0019 -0.331 0.184 -0.0123 -1.837 0.172 -0.0424 -2.075
Eastern* 0.145 0.0062 1.841 0.146 0.0147 2.503 0.144 0.0065 0.796 0.147 0.0958 4.351
Pacific* 0.183 -0.0005 -0.172 0.183 0.0001 0.012 0.184 -0.0057 -0.861 0.179 0.0005 0.024
Central* 0.160 0.0001 0.018 0.160 0.0069 1.252 0.159 -0.0103 -1.415 0.160 0.0421 2.127
Antioquia* 0.184 0.0030 1.093 0.184 0.0064 1.188 0.184 -0.0003 -0.039 0.182 0.0261 1.349
Orinoquia* 0.033 0.0040 0.968 0.033 0.0118 1.636 0.033 0.0074 0.693 0.038 0.1142 4.144
San Andrés* 0.030 0.0177 3.841 0.031 0.0328 4.544 0.027 0.0047 0.374 0.031 0.0854 2.728
Number of children under age 6 0.469 -0.0011 -1.054 0.468 -0.0025 -1.311 0.469 -0.0007 -0.250 0.447 -0.0022 -0.275
Number of people in household 5.036 0.0006 2.151 5.032 0.0007 1.349 5.027 0.0005 0.616 4.921 -0.0073 -2.955
Age at which worked for payment for first time 13.773 0.0000 0.385 13.794 0.0001 0.949 13.935 0.0004 3.620 14.709 0.0024 6.716
Constant 1.000 -0.0228 -1.643 1.000 -0.0362 -1.507 1.000 -0.1329 -3.491 1.000 -0.8633 -8.701
Number of Observations 5,318 5,362 5,491 6,805
Source: Encuesta Nacional de Calidad de Vida 1997 (DANE)
* Regions over which the survey has statistical representation
** Institution to which attended relative to never had taken training. Ever: Attended to any institution only before last year.

1. Education dummy escluded : 11 years (completed high school)

2. Father education dummy escluded : No education

3. Mother education dummy  excluded: No education

4. Regional dummy excluded: Bogota



 During Last Year. Adult Female



Table 11. Coefficient Estimates and z Values from Marginal Effects of Logit Regression for Individuals who took Courses During Last Year
Regardless of Whether They Took Ever Before. Male Youth.

Variable SENA ** Public ** Private ** Ever **
Mean Coefficient z Mean Coefficient z Mean Coefficient z Mean Coefficient z

0 to 5 years of education 0.800 -0.0131 -3.2 0.799 -0.0206 -3.7 0.797 -0.0192 -4.0 0.785 -0.0486 -5.0
6 to 10 years of education 0.125 -0.0051 -1.3 0.125 -0.0086 -1.6 0.123 -0.0157 -2.8 0.128 -0.0275 -2.5
More than 11 years of education 0.008 0.0065 1.0 0.008 0.0101 1.1 0.009 0.0029 0.4 0.009 -0.0076 -0.3
Age 17.5 0.0194 2.2 17.5 0.0200 1.7 17.5 0.0197 1.8 17.6 0.0088 0.4
Age2 312.1 -0.0005 -2.0 312.3 -0.0005 -1.6 313.2 -0.0004 -1.5 316.7 0.0001 0.1
Father´s education (1-5 years) 0.475 0.0135 3.1 0.475 0.0197 3.4 0.470 0.0005 0.1 0.469 0.0162 1.7
Father´s education (1-5 years) 0.195 0.0097 1.9 0.195 0.0152 2.2 0.195 -0.0068 -1.3 0.199 0.0217 1.9
Father´s education (more than 12 years) 0.059 0.0084 1.1 0.059 0.0134 1.3 0.062 -0.0021 -0.3 0.064 0.0415 2.7
Mother´s education (1-5 years) 0.544 0.0057 1.3 0.544 0.0055 0.9 0.538 0.0003 0.1 0.538 -0.0034 -0.3
Mother´s education (6-11 years) 0.212 0.0052 1.0 0.212 0.0054 0.8 0.216 0.0107 1.9 0.216 -0.0028 -0.2
Mother´s education (more than 12 years) 0.042 0.0026 0.3 0.042 -0.0028 -0.2 0.045 0.0122 1.6 0.046 0.0025 0.1
Regional unemployment rate 6.212 0.0009 1.2 6.205 0.0006 0.6 6.220 -0.0003 -0.3 6.214 -0.0053 -2.1
Living in urban area 0.529 -0.0011 -0.4 0.529 -0.0019 -0.4 0.535 0.0108 2.3 0.546 0.0452 4.0
Moved in last 5 years 0.843 -0.0010 -0.3 0.842 -0.0052 -1.3 0.840 -0.0067 -1.9 0.840 -0.0026 -0.3
Single 0.938 -0.0045 -1.1 0.938 -0.0071 -1.2 0.939 0.0047 0.8 0.934 -0.0075 -0.6
Caribean* 0.220 0.0070 1.2 0.219 0.0074 1.0 0.217 0.0018 0.3 0.210 -0.0176 -1.3
Eastern* 0.149 0.0080 1.3 0.151 0.0114 1.4 0.150 0.0019 0.3 0.150 -0.0031 -0.2
Pacific* 0.174 -0.0041 -0.6 0.173 -0.0078 -0.9 0.174 -0.0046 -0.8 0.172 -0.0149 -1.1
Central* 0.147 0.0047 0.8 0.146 0.0033 0.4 0.146 -0.0005 -0.1 0.147 0.0012 0.1
Antioquia* 0.169 -0.0020 -0.3 0.169 -0.0031 -0.4 0.170 -0.0074 -1.2 0.171 -0.0031 -0.2
Orinoquia* 0.035 0.0143 2.0 0.034 0.0143 1.5 0.034 0.0017 0.2 0.039 0.0336 2.1
San Andrés* 0.023 0.0134 1.6 0.023 0.0117 1.0 0.023 -0.0085 -0.7 0.023 -0.0202 -0.8
Number of children under age 6 0.257 -0.0062 -1.8 0.257 -0.0079 -1.7 0.257 -0.0015 -0.4 0.255 0.0002 0.0
Number of people in household 5.808 0.0004 0.7 5.798 -0.0004 -0.5 5.773 -0.0026 -3.2 5.732 -0.0061 -3.7
Age at which worked for payment for first time 9.404 -0.0002 -1.2 9.415 -0.0002 -0.8 9.504 0.0002 1.4 9.686 0.0007 2.4
Constant 1.000 -0.2341 -2.8 1.000 -0.2427 -2.3 1.000 -0.2355 -2.3 1.000 -0.2340 -1.1
Number of Observations 2,969 2,986 3,000 3,164
Source: Encuesta Nacional de Calidad de Vida 1997 (DANE)
* Regions over which the survey has statistical representation
** Institution to which attended relative to never had taken training. Ever: Attended to any institution before last year, or: before last year and last year.

1. Education dummy escluded : 11 years (completed high school)

2. Father education dummy escluded : No education

3. Mother education dummy  excluded: No education

4. Regional dummy excluded: Bogota



Table 12. Coefficient Estimates and z Values from Marginal Effects of Logit Regression for Individuals who took Courses During Last Year
Regardless of Whether They Took Ever Before.  Adult Male

Variable SENA ** Public ** Private ** Ever **
Mean Coefficient z Mean Coefficient z Mean Coefficient z Mean Coefficient z

0 to 5 years of education 0.678 -0.0126 -4.1 0.671 -0.0558 -7.8 0.641 -0.0691 -7.0 0.581 -0.2611 -14.1
6 to 10 years of education 0.198 -0.0085 -3.1 0.197 -0.0407 -5.7 0.193 -0.0493 -4.9 0.204 -0.1413 -7.5
More than 11 years of education 0.033 0.0014 0.5 0.038 0.0198 2.4 0.071 0.0981 8.3 0.093 0.1639 6.5
Age 36.3 0.0027 2.7 36.3 0.0082 3.2 36.3 0.0062 1.8 36.7 0.0299 4.9
Age2 1404.2 0.0000 -2.6 1403.9 -0.0001 -3.2 1398.5 -0.0001 -2.0 1431.0 -0.0003 -4.0
Father´s education (1-5 years) 0.472 0.0025 1.1 0.474 0.0053 0.9 0.474 0.0173 2.1 0.486 0.0363 2.5
Father´s education (1-5 years) 0.066 0.0059 1.9 0.069 0.0251 2.9 0.082 0.0366 3.1 0.097 0.1011 4.3
Father´s education (more than 12 years) 0.012 0.0048 1.0 0.013 0.0060 0.4 0.021 0.0509 2.8 0.026 0.1100 2.5
Mother´s education (1-5 years) 0.525 0.0128 4.4 0.527 0.0235 3.6 0.526 0.0439 4.7 0.543 0.1001 6.5
Mother´s education (6-11 years) 0.068 0.0127 3.5 0.071 0.0276 3.0 0.090 0.0719 5.8 0.106 0.1562 6.5
Mother´s education (more than 12 years) 0.005 0.0122 1.4 0.005 0.0461 1.9 0.008 0.1039 3.8 0.011 0.2821 4.3
Regional unemployment rate 6.028 -0.0002 -0.4 6.032 0.0024 1.7 6.128 0.0046 2.3 6.196 0.0042 1.2
Living in urban area 0.482 0.0037 1.4 0.487 0.0001 0.0 0.513 0.0231 2.6 0.557 0.0598 3.6
Moved in last 5 years 0.629 -0.0024 -1.4 0.629 -0.0101 -2.1 0.624 -0.0076 -1.1 0.607 -0.0200 -1.6
Single 0.244 -0.0029 -1.2 0.243 -0.0120 -1.8 0.242 -0.0305 -3.4 0.232 -0.0426 -2.6
Caribean* 0.219 0.0031 0.8 0.217 0.0182 1.6 0.212 -0.0360 -2.9 0.193 -0.1212 -4.8
Eastern* 0.151 0.0053 1.2 0.153 0.0485 4.0 0.146 -0.0124 -0.9 0.149 0.0269 1.0
Pacific* 0.175 0.0008 0.2 0.175 0.0231 2.0 0.171 -0.0281 -2.3 0.171 -0.0491 -2.0
Central* 0.157 0.0040 1.0 0.157 0.0319 2.7 0.151 -0.0207 -1.6 0.151 -0.0069 -0.3
Antioquia* 0.175 0.0054 1.4 0.173 0.0254 2.2 0.182 0.0265 2.3 0.176 0.0167 0.7
Orinoquia* 0.030 0.0119 2.5 0.031 0.0706 5.2 0.031 0.0264 1.5 0.039 0.1038 3.1
San Andrés* 0.031 0.0060 1.2 0.031 0.0417 2.8 0.030 -0.0263 -1.3 0.033 -0.0506 -1.3
Number of children under age 6 0.515 -0.0012 -0.9 0.514 -0.0040 -1.1 0.506 -0.0079 -1.6 0.487 -0.0128 -1.4
Number of people in household 4.999 -0.0005 -1.0 4.988 -0.0017 -1.5 4.923 -0.0061 -3.6 4.853 -0.0066 -2.3
Age at which worked for payment for first time 14.506 0.0001 0.7 14.550 0.0003 1.0 14.760 0.0008 2.4 15.023 0.0019 2.6
Constant 1.000 -0.0857 -3.9 1.000 -0.2680 -5.2 1.000 -0.2565 -3.8 1.000 -0.7775 -6.3
Number of Observations 4,914 5,029 5,382 6,795
Source: Encuesta Nacional de Calidad de Vida 1997 (DANE)
* Regions over which the survey has statistical representation
** Institution to which attended relative to never had taken training. Ever: Attended to any institution before last year, or: before last year and last year.

1. Education dummy escluded : 11 years (completed high school)

2. Father education dummy escluded : No education

3. Mother education dummy  excluded: No education

4. Regional dummy excluded: Bogota



Table 13. Coefficient Estimates and z Values from Marginal Effects of Logit Regression for Individuals who took Courses During Last Year
Regardless of Whether They Took Ever Before. Female Youth

Variable SENA ** Public ** Private ** Ever **
Mean Coefficient z Mean Coefficient z Mean Coefficient z Mean Coefficient z

0 to 5 years of education 0.789 -0.0103 -3.0 0.788 -0.0238 -4.2 0.782 -0.0288 -4.5 0.768 -0.0490 -4.7
6 to 10 years of education 0.128 -0.0079 -2.3 0.127 -0.0265 -3.6 0.126 -0.0315 -3.6 0.130 -0.0463 -3.6
More than 11 years of education 0.006 0.0108 2.4 0.006 0.0231 2.3 0.007 0.0244 1.9 0.011 0.0706 3.0
Age 17.4 0.0139 2.2 17.4 0.0179 1.4 17.5 0.0306 2.0 17.6 0.0819 3.2
Age2 310.1 -0.0004 -2.1 310.5 -0.0004 -1.3 312.1 -0.0007 -1.7 316.4 -0.0018 -2.6
Father´s education (1-5 years) 0.477 0.0090 2.8 0.477 0.0067 1.3 0.472 0.0082 1.2 0.474 0.0157 1.6
Father´s education (1-5 years) 0.201 0.0031 0.8 0.201 -0.0043 -0.6 0.205 0.0026 0.3 0.203 -0.0027 -0.2
Father´s education (more than 12 years) 0.059 -0.0018 -0.3 0.059 -0.0256 -1.5 0.064 0.0184 1.9 0.064 0.0218 1.2
Mother´s education (1-5 years) 0.557 0.0020 0.6 0.556 -0.0032 -0.6 0.548 0.0016 0.2 0.548 0.0075 0.7
Mother´s education (6-11 years) 0.205 0.0035 1.0 0.205 0.0008 0.1 0.214 0.0187 2.3 0.216 0.0359 2.7
Mother´s education (more than 12 years) 0.041 0.0024 0.4 0.041 -0.0090 -0.5 0.042 0.0060 0.5 0.043 0.0319 1.5
Regional unemployment rate 6.316 -0.0001 -0.2 6.315 -0.0006 -0.5 6.352 0.0009 0.5 6.363 0.0036 1.5
Living in urban area 0.584 0.0042 1.6 0.584 0.0036 0.7 0.596 0.0202 2.8 0.599 0.0131 1.3
Moved in last 5 years 0.817 -0.0004 -0.2 0.814 -0.0076 -1.8 0.815 -0.0029 -0.5 0.813 -0.0067 -0.8
Single 0.781 0.0012 0.5 0.781 0.0031 0.6 0.784 0.0143 2.1 0.775 0.0122 1.2
Caribean* 0.197 0.0031 0.9 0.197 0.0007 0.1 0.197 0.0082 1.0 0.193 0.0079 0.5
Eastern* 0.162 0.0032 0.8 0.161 -0.0042 -0.5 0.159 0.0018 0.2 0.160 0.0267 1.6
Pacific* 0.174 0.0019 0.5 0.174 -0.0029 -0.4 0.174 0.0059 0.7 0.173 0.0160 1.1
Central* 0.144 0.0033 0.9 0.146 0.0076 1.0 0.142 0.0033 0.4 0.147 0.0380 2.6
Antioquia* 0.165 0.0035 1.0 0.163 -0.0046 -0.6 0.165 0.0116 1.4 0.163 0.0181 1.2
Orinoquia* 0.033 0.0006 0.1 0.033 0.0074 0.7 0.037 0.0340 3.2 0.038 0.0759 4.1
San Andrés* 0.029 0.0100 1.9 0.029 0.0145 1.3 0.028 0.0017 0.1 0.030 0.0477 1.9
Number of children under age 6 0.369 0.0007 0.5 0.368 -0.0007 -0.2 0.362 -0.0058 -1.2 0.368 0.0000 0.0
Number of people in household 5.539 -0.0004 -0.9 5.530 -0.0017 -1.8 5.505 -0.0030 -2.7 5.477 -0.0045 -2.5
Age at which worked for payment for first time 6.652 -0.0001 -0.7 6.698 0.0001 0.4 6.861 0.0006 2.5 7.153 0.0013 3.5
Constant 1.000 -0.1588 -2.6 1.000 -0.2034 -1.7 1.000 -0.4098 -2.9 1.000 -1.0467 -4.5
Number of Observations 2,866 2,900 2,974 3,131
Source: Encuesta Nacional de Calidad de Vida 1997 (DANE)
* Regions over which the survey has statistical representation
** Institution to which attended relative to never had taken training. Ever: Attended to any institution before last year, or: before last year and last year.

1. Education dummy escluded : 11 years (completed high school)

2. Father education dummy escluded : No education

3. Mother education dummy  excluded: No education

4. Regional dummy excluded: Bogota



Table 14. Coefficient Estimates and z Values from Marginal Effects of Logit Regression for Individuals who took Courses During Last Year
Regardless of Whether They Took Ever Before.  Adult Female

Variable SENA ** Public ** Private ** Ever **
Mean Coefficient z Mean Coefficient z Mean Coefficient z Mean Coefficient z

0 to 5 years of education 0.669 -0.0335 -7.7 0.660 -0.0602 -9.1 0.633 -0.0915 -10.0 0.575 -0.2566 -15.2
6 to 10 years of education 0.195 -0.0207 -5.3 0.194 -0.0435 -6.6 0.190 -0.0705 -7.4 0.206 -0.1341 -7.8
More than 11 years of education 0.039 0.0046 1.2 0.046 0.0240 3.5 0.072 0.0703 6.9 0.089 0.1367 6.1
Age 36.7 0.0022 1.7 36.7 0.0079 3.4 36.6 0.0150 4.6 36.8 0.0449 7.8
Age2 1435.1 0.0000 -1.9 1430.7 -0.0001 -3.6 1423.1 -0.0002 -4.9 1432.8 -0.0006 -7.6
Father´s education (1-5 years) 0.457 -0.0005 -0.2 0.461 0.0055 1.0 0.460 0.0070 0.9 0.480 0.0385 2.8
Father´s education (1-5 years) 0.067 0.0039 0.9 0.070 0.0137 1.7 0.083 0.0406 3.7 0.093 0.0899 4.1
Father´s education (more than 12 years) 0.015 0.0094 1.4 0.015 0.0135 1.0 0.022 0.0384 2.2 0.024 0.0922 2.3
Mother´s education (1-5 years) 0.526 0.0066 1.9 0.530 0.0181 3.0 0.527 0.0378 4.2 0.550 0.0903 6.1
Mother´s education (6-11 years) 0.080 -0.0024 -0.5 0.083 0.0021 0.2 0.102 0.0534 4.6 0.112 0.0936 4.2
Mother´s education (more than 12 years) 0.005 0.0113 0.9 0.006 0.0387 1.9 0.009 0.1126 4.5 0.010 0.2112 3.5
Regional unemployment rate 6.220 0.0016 1.6 6.229 0.0018 1.1 6.342 0.0092 4.1 6.408 0.0148 4.2
Living in urban area 0.559 0.0054 1.6 0.565 0.0090 1.5 0.588 0.0224 2.6 0.625 0.0587 3.8
Moved in last 5 years 0.578 -0.0009 -0.3 0.576 -0.0025 -0.6 0.573 -0.0097 -1.5 0.560 -0.0165 -1.4
Single 0.159 0.0045 1.5 0.159 0.0024 0.4 0.168 0.0045 0.6 0.172 0.0165 1.1
Caribean* 0.183 0.0007 0.1 0.181 -0.0011 -0.1 0.179 -0.0410 -3.6 0.167 -0.0685 -3.0
Eastern* 0.145 0.0190 3.2 0.146 0.0351 3.5 0.141 0.0265 1.9 0.145 0.1086 4.4
Pacific* 0.182 0.0022 0.4 0.181 0.0007 0.1 0.183 -0.0090 -0.8 0.177 -0.0111 -0.5
Central* 0.158 0.0007 0.1 0.158 0.0099 1.1 0.153 -0.0228 -1.9 0.155 0.0327 1.5
Antioquia* 0.183 0.0067 1.3 0.182 0.0105 1.2 0.184 0.0028 0.3 0.181 0.0200 0.9
Orinoquia* 0.033 0.0136 1.8 0.035 0.0454 3.9 0.037 0.0528 3.4 0.041 0.1584 5.2
San Andrés* 0.035 0.0484 6.4 0.035 0.0816 6.8 0.029 0.0381 2.0 0.036 0.1386 4.0
Number of children under age 6 0.466 -0.0028 -1.4 0.465 -0.0039 -1.1 0.454 -0.0052 -1.0 0.435 -0.0088 -1.0
Number of people in household 5.021 0.0005 0.8 4.999 -0.0010 -1.0 4.956 -0.0030 -1.9 4.851 -0.0113 -4.0
Age at which worked for payment for first time 13.884 0.0002 1.9 14.024 0.0005 3.5 14.352 0.0011 5.1 15.128 0.0033 8.0
Constant 1.000 -0.0983 -3.8 1.000 -0.2408 -5.4 1.000 -0.4455 -7.1 1.000 -1.1081 -9.8
Number of Observations 5,441 5,611 5,996 7,559
Source: Encuesta Nacional de Calidad de Vida 1997 (DANE)
* Regions over which the survey has statistical representation
** Institution to which attended relative to never had taken training. Ever: Attended to any institution before last year, or: before last year and last year.

1. Education dummy escluded : 11 years (completed high school)

2. Father education dummy escluded : No education

3. Mother education dummy  excluded: No education

4. Regional dummy excluded: Bogota



Table 15. Simple Average Nearest Neighbor, Kernel and Local Linear Regression Estimators of the Impact on Monthly Labor Income
for Individuals who Took Courses Only During Last Year

Colombian 1997 Pesos (i)

Demographic Institution N(ii) Mean Income Mean Mean Nearest Neighbor Kernel LLR Impact

Group Comparison Trainees(iv) Difference Impact (Number of Neighbors) (Bandwidth) (Bandwidth) Share(vii)

Group(iii) (T-NT)(v) (vi) 1 5 10 0.1 0.2 0.05 0.1
Adult Male No Training 4,727 214,738

SENA 82 252,081 212,175 -2,563 -39,907 -18,621 -31,227 -43,765 -11,626 -5,615 -85,819 -82,672 -16%
(87) (212,266) (45,557) (57,250) (50,360) (29,459) (27,839) (32,284) (32,679)

Father´s education (1-5 years)Public 122 247,474 227,615 12,877 -19,859 -24,084 -30,581 -34,916 6,516 18,809 -39,292 -35,466 -8%
(129) (232,775) (47,685) (41,125) (37,217) (23,106) (20,960) (25,443) (25,110)

Private 191 363,206 427,679 212,941 64,473 21,691 7,430 40,974 92,687 131,294 70,377 86,859 18%
(199) (469,683) (103,063) (89,477) (72,464) (48,687) (42,340) (60,215) (51,349)

Ever 1,380 325,100 377,779 163,041 52,679 60,316 48,039 44,754 49,769 64,088 51,155 50,633 16%
(1,439) (409,081) (32,943) (30,231) (27,646) (26,053) (25,076) (23,064) (22,659)

Adult Female No Training 5,237 77,178

SENA 71 139,849 146,422 69,244 6,574 -60,210 -17,059 10,561 40,615 62,254 6,705 3,148 5%
(81) (157,574) (111,478) (67,538) (53,098) (36,803) (29,831) (37,073) (34,944)

Public 111 98,134 124,788 47,610 26,654 36,560 25,136 20,654 31,938 45,616 13,315 13,357 27%
(125) (143,081) (27,385) (25,856) (25,357) (22,346) (20,671) (20,409) (20,995)

Private 238 142,520 277,561 200,384 135,041 135,978 134,478 136,029 134,215 159,424 122,228 122,937 95%
(254) (294,212) (64,244) (60,222) (61,705) (62,571) (61,965) (53,497) (52,847)

Ever 1,508 132,329 153,011 75,833 20,682 20,358 15,102 21,759 23,825 34,121 16,715 12,893 16%
(1,568) (167,827) (26,574) (22,516) (15,028) (14,638) (13,217) (17,146) (18,953)

Male Youth No Training 2,907 57,368

SENA 39 62,822 54,791 -2,577 -8,031 -22,162 -3,149 31 -302 1,750 -12,997 -19,386 -13%
(43) (75,053) (57,319) (32,188) (25,213) (22,910) (23,397) (22,216) (24,271)

Public 46 64,062 56,939 -429 -7,123 -6,097 -12,166 -12,221 -2,663 159 -6,655 -10,218 -11%
(54) (77,615) (31,462) (24,885) (22,751) (18,548) (17,342) (15,494) (17,984)

Private 58 67,225 115,048 57,680 47,823 46,216 38,026 35,713 49,949 56,085 54,200 54,574 71%
(61) (118,402) (33,187) (34,915) (32,995) (27,857) (27,317) (29,013) (28,429)

Ever 191 88,705 104,917 47,549 16,212 8,262 14,472 15,530 19,839 28,688 12,286 14,408 18%
(200) (107,693) (21,409) (16,059) (15,870) (15,163) (14,666) (14,650) (14,289)

Female Youth No Training 2,823 32,842

SENA 23 34,009 47,442 14,600 13,433 20,537 4,201 6,964 15,708 17,272 15,558 13,791 39%
(28) (39,376) (46,758) (44,068) (35,954) (26,561) (25,581) (24,249) (24,202)

Public 44 39,340 45,004 12,162 5,664 13,211 3,077 308 10,478 11,170 671 731 14%
(51) (42,052) (22,078) (17,663) (15,426) (15,485) (15,466) (17,035) (17,226)

Private 83 52,239 45,025 12,183 -7,214 4,780 -11,559 -16,569 -6,799 5,435 -13,931 -11,853 -14%
(89) (61,424) (16,302) (16,807) (16,899) (12,358) (11,223) (15,718) (15,380)

Ever 203 51,535 68,315 35,473 16,779 22,447 14,915 12,745 18,293 25,575 11,534 11,946 33%
(220) (72,414) (11,833) (14,376) (12,682) (11,890) (11,912) (10,907) (10,582)

Source: Encuesta Nacional de Calidad de Vida 1997 (DANE).  All variables are measured at the time of the interview.
(i) Average Exchange Rate in 1997: $1,180.00/US$1
(ii) Trimmed number of observations after imposing common support, based on a specific replication of the data. Original number of observations are in parenthesis.
(iii) Mean income of comparison group over all estimates.
(iv) Mean Income of trainees after trimming. Mean income of trainees before trimming in parenthesis.
(v) Difference between mean income of trainees and mean income of all non trainees in the demographic group.
(vi) Treatmen on the treated
(vii) Mean Impact (Simple average impact over the seven estimates) as a percentage of mean income of the comparison group.

Bootstrapped standard errors appear in parentheses. They are based on 50 replications of the data with 100% sampling.



Table 16. Simple Average Nearest Neighbor, Kernel and Local Linear Regression Estimators of the Impact on Monthly Labor Income
for Individuals who took Courses During Last Year Regardless of Whether They Took Ever Before

Colombian 1997 Pesos (i)

Demographic Institution N(ii) Mean Income Mean Mean Nearest Neighbor Kernel LLR Impact

Group Comparison Trainees(iv) Difference Impact (Number of Neighbors) (Bandwidth) (Bandwidth) Share(vii)

Group(iii) (T-NT)(v) (vi) 1 5 10 0.1 0.2 0.05 0.1
Adult Male No Training 4,727 214,738

SENA 172 307,879 280,574 65,837 -27,304 -20,391 -68,562 -71,214 -3,328 48,638 -38,847 -37,424 -9%
(187) (285,453) (47,292) (54,023) (50,071) (29,501) (26,958) (35,306) (34,640)

Father´s education (1-5 years)Public 287 306,032 356,909 142,171 50,877 76,039 44,450 36,992 60,983 96,183 19,196 22,298 17%
(302) (360,913) (40,423) (41,910) (41,585) (36,493) (34,234) (38,313) (37,686)

Private 628 419,648 708,643 493,906 288,995 275,525 309,147 295,726 285,788 296,954 279,726 280,100 69%
(655) (743,263) (73,248) (68,979) (69,898) (71,629) (69,858) (62,981) (64,219)

Ever 1,985 350,605 471,386 256,649 120,782 128,097 121,732 116,682 117,161 129,752 117,886 114,162 34%
(2,068) (514,354) (36,542) (35,427) (31,453) (30,736) (30,989) (27,530) (28,219)

Adult Female No Training 5,237 77,178

SENA 183 136,867 173,453 96,276 36,586 39,508 34,968 31,745 38,679 67,213 19,872 24,117 27%
(204) (174,541) (29,509) (27,526) (25,819) (20,892) (17,748) (29,861) (27,265)

Public 357 138,763 216,037 138,860 77,274 98,111 76,283 69,846 74,698 97,463 62,375 62,143 56%
(374) (225,228) (30,363) (25,575) (26,501) (26,045) (22,607) (24,762) (25,628)

Private 728 194,094 474,796 397,618 280,702 310,758 292,029 282,560 271,973 287,433 262,544 257,614 145%
(759) (496,451) (53,590) (50,702) (53,291) (57,225) (56,350) (68,381) (68,586)

Ever 2,229 154,637 259,002 181,824 104,365 126,757 108,339 103,553 96,775 111,161 91,916 92,052 67%
(2,322) (279,562) (23,134) (28,264) (27,499) (30,240) (27,674) (29,701) (30,285)

Male Youth No Training 2,907 57,368

SENA 60 66,180 106,978 49,610 40,798 50,501 47,455 43,775 36,394 46,092 29,481 31,889 62%
(62) (109,599) (26,211) (26,987) (24,052) (25,491) (25,527) (27,655) (26,094)

Public 73 94,988 119,136 61,768 24,148 25,748 17,968 20,298 23,059 28,189 26,787 26,990 25%
(79) (116,038) (36,585) (26,087) (28,889) (30,425) (36,156) (30,750) (29,930)

Private 88 92,682 146,519 89,151 53,838 48,118 42,278 47,101 66,384 79,590 42,974 50,417 58%
(93) (145,454) (55,136) (49,887) (52,111) (27,785) (24,582) (36,744) (29,810)

Ever 243 99,457 124,554 67,186 25,097 15,391 22,186 23,428 28,491 35,989 23,793 26,403 25%
(257) (128,056) (33,388) (18,864) (16,836) (15,318) (14,741) (14,636) (12,731)

Female Youth No Training 2,823 32,842

SENA 34 58,440 53,958 21,116 -4,482 -11,225 -19,499 -19,406 5,052 17,405 -2,385 -1,315 -8%
(43) (49,806) (28,693) (24,628) (23,876) (18,647) (15,668) (16,625) (16,243)

Public 67 52,420 53,438 20,597 1,018 11,098 -7,081 -7,250 7,007 17,316 -8,026 -5,935 2%
(77) (61,201) (16,616) (13,655) (12,655) (11,874) (11,730) (13,785) (13,582)

Private 141 59,242 75,148 42,306 15,906 23,130 15,786 10,124 15,873 24,283 11,481 10,660 27%
(151) (87,957) (16,560) (14,869) (13,958) (12,631) (12,449) (14,609) (13,861)

Ever 290 62,591 81,594 48,752 19,002 17,891 16,408 16,008 18,417 24,857 19,932 19,503 30%
(308) (86,846) (22,030) (17,316) (14,418) (13,138) (12,100) (12,024) (11,327)

Source: Encuesta Nacional de Calidad de Vida 1997 (DANE).  All variables are measured at the time of the interview.
(i) Average Exchange Rate in 1997: $1,180.00/US$1
(ii) Trimmed number of observations after imposing common support, based on a specific replication of the data. Original number of observations are in parenthesis.
(iii) Mean income of comparison group over all estimates.
(iv) Mean Income of trainees after trimming. Mean income of trainees before trimming in parenthesis.
(v) Difference between mean income of trainees and mean income of all non trainees in the demographic group.
(vi) Treatmen on the treated
(vii) Mean Impact (Simple average impact over the seven estimates) as a percentage of mean income of the comparison group.

Bootstrapped standard errors appear in parentheses. They are based on 50 replications of the data with 100% sampling.
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Table 17. Simple Average Nearest Neighbor, Kernel and Local Linear Regression Estimators of the Impact on Monthly Labor Income
 for SENA graduates according to the length of the courses.

Colombian Pesos (i)

Period of Demographic Length of N(ii) Mean Income Mean Mean Nearest Neighbor Kernel LLR Impact

Training Group Course Comparison Trainees(iv) Difference Impact (Number of Neighbors) (Bandwidth) (Bandwidth) Share(vii)

(Sample) Group(iii) (T-NT)(v) (vi) 1 5 10 0.1 0.2 0.05 0.1
Only Last Year Male No Training 152,289
(Sample 1) Short 78 193,564 181,426 29,137 -12,137 -15,774 -17,421 -22,266 -1,816 -1,921 -13,595 -12,169 -6%

(86) (42,726) (43,354) (47,163) (25,416) (25,484) (45,555) (50,485)

Long 38 155,485 121,597 -30,692 -33,888 -66,245 -44,463 -36,068 -7,184 -7,152 -39,077 -37,029 -22%
Father´s education (1-5 years) (44) (75,130) (67,828) (62,172) (40,236) (40,436) (48,106) (45,938)

Female No Training 61,208
Short 63 77,943 103,579 42,371 25,636 30,475 24,991 13,202 41,095 45,300 13,377 11,010 33%

(74) (55,658) (52,117) (52,037) (41,592) (42,768) (44,343) (44,240)

Long 33 90,450 147,061 85,853 56,611 62,756 41,036 35,329 89,974 90,311 39,722 37,148 63%
(35) (121,055) (166,617) (150,805) (71,929) (72,044) (49,081) (49,111)

Last Year or Male No Training 152,289
Ever Before Short 171 225,240 255,367 103,078 30,126 29,944 30,530 30,604 53,252 98,764 -17,965 -14,245 13%
(Sample 2) (180) (87,987) (68,495) (54,228) (47,568) (46,332) (52,241) (50,295)

Long 59 183,031 173,047 20,758 -9,983 -34,157 -6,591 -12,676 8,190 9,301 -17,237 -16,713 -5%
(69) (213,620) (72,736) (70,429) (43,388) (43,454) (50,859) (50,278)

Female No Training 61,208
Short 134 117,355 151,793 90,585 34,438 53,765 30,147 16,430 46,506 78,699 6,846 8,675 29%

(181) (48,377) (49,482) (48,717) (35,867) (32,754) (51,719) (51,695)

Long 45 96,226 138,310 77,102 42,084 24,486 23,911 29,448 67,265 75,590 37,132 36,758 44%
(66) (73,640) (63,353) (52,833) (53,714) (56,082) (65,791) (64,270)

Source: Encuesta Nacional de Calidad de Vida 1997 (DANE).  All variables are measured at the time of the interview.
(i) Average Exchange Rate in 1997: $1,180.00/U$1
(ii) Trimmed number of observations after imposing common support, based on a specific replication of the data. Original number of observations are in parenthesis.
(iii) Mean income of comparison group over all estimates.
(iv) Mean Income of trainees after trimming. Mean income of trainees before trimming in parenthesis.
(v) Difference between mean income of trainees and mean income of all non trainees in the demographic group.
(vi) Treatmen on the treated
(vii) Mean Impact (Simple average impact over the seven estimates) as a percentage of mean income of the comparison group.

Bootstrapped standard errors appear in parentheses. They are based on 50 replications of the data with 100% sampling.



Table 18. Benefit Minus Cost Estimates for Trainees who Took Courses Only During Last Year by Institution
Under Alternative Assumptions of Benefit Persistence and Discounting.

Colombian Thousands of 1997 Pesos (i)

Adult Male Adult Female Male Youth Female Youth
SENA Public Private SENA Public Private SENA Public Private SENA Public Private

153 134 85 217 163 91 506 463 186 533 333 152

252 247 363 140 98 143 63 64 67 34 39 52

192 165 154 152 80 65 159 148 63 91 65 40

193 169 107 275 207 115 639 585 235 673 420 192

-40 -20 64 7 27 135 -8 -7 48 13 6 -7
Benefit Annual Real Direct

Duration Interest Rate Cost
1 0.0% No (671)     (404)     619     (73)    240     1,556    (255)     (234)     511     71      3       (126)     
1 0.0% Yes (864)     (572)     512     (348)  33      1,441    (894)     (819)     276     (602)   (418)  (318)     
1 3.0% No (664)     (400)     607     (74)    235     1,530    (254)     (233)     502     68      1       (125)     
1 3.0% Yes (856)     (569)     500     (349)  28      1,415    (892)     (818)     267     (605)   (419)  (317)     
1 6.0% No (656)     (396)     595     (76)    230     1,506    (252)     (231)     494     66      0       (124)     
1 6.0% Yes (849)     (565)     488     (350)  23      1,391    (891)     (816)     258     (607)   (420)  (316)     
2 0.0% No (1,150)  (642)     1,393  6       559     3,176    (352)     (319)     1,085  232     70     (213)     
2 0.0% Yes (1,343)  (811)     1,285  (269)  353     3,061    (990)     (905)     850     (441)   (350)  (405)     
2 3.0% No (1,121)  (628)     1,346  1       540     3,078    (346)     (314)     1,051  222     66     (208)     
2 3.0% Yes (1,314)  (796)     1,239  (274)  334     2,964    (984)     (899)     815     (451)   (354)  (400)     
2 6.0% No (1,094)  (614)     1,303  (3)      522     2,987    (340)     (309)     1,018  213     63     (203)     
2 6.0% Yes (1,287)  (783)     1,195  (278)  316     2,872    (979)     (895)     783     (460)   (358)  (395)     
3 0.0% No (1,629)  (880)     2,167  85     879     4,797    (448)     (405)     1,659  393     138   (299)     
3 0.0% Yes (1,822)  (1,049)  2,059  (190)  673     4,682    (1,087)  (990)     1,424  (280)   (282)  (491)     
3 3.0% No (1,565)  (849)     2,064  74     837     4,582    (435)     (393)     1,583  372     129   (288)     
3 3.0% Yes (1,758)  (1,017)  1,957  (200)  630     4,467    (1,074)  (979)     1,348  (301)   (291)  (480)     
3 6.0% No (1,507)  (820)     1,970  65     798     4,385    (423)     (383)     1,513  352     121   (277)     
3 6.0% Yes (1,700)  (988)     1,862  (210)  591     4,270    (1,062)  (968)     1,278  (321)   (299)  (469)     
6 0.0% No (3,066)  (1,595)  4,488  321   1,839  9,658    (737)     (661)     3,381  877     342   (559)     
6 0.0% Yes (3,258)  (1,764)  4,380  47     1,632  9,543    (1,376)  (1,247)  3,145  204     (78)    (751)     
6 3.0% No (2,822)  (1,474)  4,094  281   1,676  8,834    (688)     (618)     3,089  795     308   (515)     
6 3.0% Yes (3,015)  (1,643)  3,987  7       1,470  8,719    (1,327)  (1,203)  2,853  122     (113)  (707)     
6 6.0% No (2,611)  (1,369)  3,754  246   1,535  8,121    (646)     (580)     2,836  724     278   (477)     
6 6.0% Yes (2,804)  (1,538)  3,646  (28)    1,329  8,006    (1,284)  (1,165)  2,601  51      (142)  (669)     
10 0.0% No (4,981)  (2,548)  7,582  637   3,118  16,140  (1,122)  (1,003)  5,676  1,521  614   (905)     
10 0.0% Yes (5,174)  (2,717)  7,475  362   2,912  16,025  (1,761)  (1,588)  5,441  848     194   (1,097)  
10 3.0% No (4,333)  (2,226)  6,535  530   2,685  13,947  (992)     (887)     4,900  1,303  522   (788)     
10 3.0% Yes (4,526)  (2,395)  6,428  256   2,479  13,833  (1,631)  (1,473)  4,664  630     102   (980)     
10 6.0% No (3,813)  (1,967)  5,695  444   2,338  12,187  (887)     (795)     4,276  1,128  448   (694)     
10 6.0% Yes (4,006)  (2,136)  5,587  170   2,131  12,072  (1,526)  (1,380)  4,041  455     28     (886)     

Source: Encuesta Nacional de Calidad de Vida 1997 (DANE).  All variables are measured at the time of the interview.
(i) Average Exchange Rate in 1997: $1,180.00/US$1
(ii) Mean monthly income of the comparison group.
(iii) Calculated assuming that individuals work an average of 200 hours per month.
(iv) Based on an average cost per hour per student of $1,263.00
(v) Treatment on the treated.

Demographic Group

Average Hours of Training

Mean Direct Cost(iv)

Mean Impact(v)

Institution

Mean Monthly Y0c(ii)

Mean Opportunity Cost(iii)



Table 19. Benefit Minus Cost Estimates for Trainees who took Courses During Last Year
Regardless of Whether They Took Ever Before by Institution
Under Alternative Assumptions of Benefit Persistence and Discounting.

Colombian Thousands of 1997 Pesos (i)

Adult Male Adult Female Male Youth Female Youth
SENA Public Private SENA Public Private SENA Public Private SENA Public Private

136 115 75 217 146 76 117 360 202 538 370 127

308 306 420 137 139 194 66 95 93 58 52 59

209 176 158 149 102 74 39 171 93 157 97 38

171 146 95 274 185 96 148 455 255 680 468 160

-27 51 289 37 77 281 41 24 54 -4 1 16
Benefit Annual Direct

Duration Interest Rate Cost
1 0.0% No (537)     434     3,310    291     826     3,294    451     119     553     (211)     (85)     153     
1 0.0% Yes (708)     289     3,215    16      641     3,198    303     (336)   298     (891)     (552)    (7)       
1 3.0% No (531)     425     3,255    284     811     3,241    443     114     542     (210)     (85)     150     
1 3.0% Yes (703)     279     3,160    9        626     3,145    295     (340)   288     (890)     (553)    (10)     
1 6.0% No (526)     415     3,203    277     797     3,190    436     110     533     (209)     (85)     147     
1 6.0% Yes (698)     270     3,108    3        612     3,094    288     (345)   278     (889)     (553)    (13)     
2 0.0% No (864)     1,045  6,778    730     1,753  6,663    940     409     1,199  (265)     (73)     344     
2 0.0% Yes (1,036)  899     6,683    455     1,568  6,567    793     (46)     944     (945)     (540)    184     
2 3.0% No (844)     1,008  6,569    703     1,697  6,460    911     391     1,160  (262)     (73)     333     
2 3.0% Yes (1,016)  862     6,474    429     1,512  6,363    763     (63)     905     (942)     (541)    172     
2 6.0% No (826)     974     6,373    678     1,645  6,270    883     375     1,123  (259)     (74)     322     
2 6.0% Yes (997)     828     6,279    404     1,460  6,174    735     (80)     869     (939)     (542)    161     
3 0.0% No (1,192)  1,655  10,246  1,169  2,680  10,031  1,430  698     1,845  (319)     (60)     535     
3 0.0% Yes (1,363)  1,510  10,151  894     2,495  9,935    1,282  244     1,590  (999)     (528)    374     
3 3.0% No (1,148)  1,574  9,786    1,110  2,557  9,584    1,365  660     1,759  (311)     (62)     510     
3 3.0% Yes (1,320)  1,429  9,691    836     2,372  9,488    1,217  205     1,504  (991)     (530)    349     
3 6.0% No (1,109)  1,500  9,364    1,057  2,445  9,175    1,306  625     1,680  (305)     (63)     486     
3 6.0% Yes (1,280)  1,355  9,270    783     2,260  9,079    1,158  170     1,426  (985)     (531)    326     
6 0.0% No (2,175)  3,487  20,650  2,486  5,462  20,137  2,899  1,568  3,783  (480)     (24)     1,108  
6 0.0% Yes (2,346)  3,341  20,555  2,211  5,277  20,040  2,751  1,113  3,528  (1,160)  (491)    947     
6 3.0% No (2,008)  3,176  18,886  2,262  4,990  18,423  2,650  1,420  3,454  (453)     (30)     1,010  
6 3.0% Yes (2,180)  3,031  18,791  1,988  4,806  18,327  2,502  966     3,200  (1,133)  (498)    850     
6 6.0% No (1,864)  2,908  17,359  2,069  4,582  16,940  2,434  1,293  3,170  (429)     (35)     926     
6 6.0% Yes (2,035)  2,762  17,264  1,795  4,397  16,844  2,286  838     2,915  (1,109)  (503)    766     
10 0.0% No (3,485)  5,929  34,522  4,242  9,171  33,610  4,857  2,727  6,367  (695)     25       1,871  
10 0.0% Yes (3,657)  5,783  34,427  3,968  8,986  33,514  4,709  2,272  6,112  (1,375)  (442)    1,711  
10 3.0% No (3,042)  5,103  29,829  3,648  7,917  29,052  4,195  2,335  5,493  (622)     9         1,613  
10 3.0% Yes (3,214)  4,957  29,734  3,374  7,732  28,956  4,047  1,880  5,238  (1,302)  (459)    1,452  
10 6.0% No (2,686)  4,440  26,061  3,171  6,909  25,393  3,663  2,020  4,791  (564)     (5)       1,405  
10 6.0% Yes (2,858)  4,294  25,966  2,897  6,724  25,296  3,515  1,565  4,536  (1,244)  (472)    1,245  

Source: Encuesta Nacional de Calidad de Vida 1997 (DANE).  All variables are measured at the time of the interview.
(i) Average Exchange Rate in 1997: $1,180.00/US$1
(ii) Mean monthly income of the comparison group.
(iii) Calculated assuming that individuals work an average of 200 hours per month.
(iv) Based on an average cost per hour per student of $1,263.00
(v) Treatment on the treated.

Demographic Group

Average Hours of Training

Mean Direct Cost(iv)

Mean Impact(v)

Institution

Mean Monthly Y0c(ii)

Mean Opportunity Cost(iii)



Table 20. Benefit Minus Cost Estimates for SENA  Trainees According to the Length of the Courses
Under Alternative Assumptions of Benefit Persistence and Discounting.
Colombian Thousands of 1997 Pesos (i)

Only Last Year Last Year or Ever Before
Male Female Male Female

Length of Course Short Long Short Long Short Long Short Long
76 533 89 778 70 659 75 770

194 155 78 90 225 183 117 96

73 415 35 352 79 603 44 371

96 674 112 983 89 832 95 973

-12 -34 26 57 30 -10 34 42
Benefit Annual Real Direct

Duration Interest Rate Cost
1 0.0% No (219)     (821)     273     327     282     (723)     369     134     
1 0.0% Yes (315)     (1,495)  161     (656)   194     (1,555)  274     (839)   
1 3.0% No (217)     (815)     268     317     277     (721)     363     126     
1 3.0% Yes (312)     (1,489)  156     (666)   188     (1,553)  268     (847)   
1 6.0% No (214)     (809)     264     306     271     (719)     356     119     
1 6.0% Yes (310)     (1,483)  151     (677)   183     (1,551)  262     (855)   
2 0.0% No (365)     (1,228)  581     1,007  644     (842)     782     639     
2 0.0% Yes (460)     (1,902)  469     24       555     (1,675)  688     (334)   
2 3.0% No (356)     (1,203)  562     966     622     (835)     758     609     
2 3.0% Yes (451)     (1,877)  450     (17)     533     (1,667)  663     (364)   
2 6.0% No (348)     (1,181)  545     927     602     (828)     734     580     
2 6.0% Yes (443)     (1,854)  433     (56)     513     (1,661)  639     (393)   
3 0.0% No (510)     (1,635)  888     1,686  1,005  (962)     1,196  1,144  
3 0.0% Yes (606)     (2,308)  776     703     917     (1,794)  1,101  171     
3 3.0% No (491)     (1,581)  847     1,596  958     (946)     1,141  1,077  
3 3.0% Yes (587)     (2,255)  735     613     869     (1,778)  1,046  104     
3 6.0% No (473)     (1,531)  810     1,513  914     (932)     1,091  1,016  
3 6.0% Yes (569)     (2,205)  698     530     825     (1,764)  996     43       
6 0.0% No (947)     (2,855)  1,811  3,724  2,090  (1,322)  2,435  2,659  
6 0.0% Yes (1,043)  (3,528)  1,699  2,741  2,001  (2,154)  2,341  1,686  
6 3.0% No (873)     (2,648)  1,655  3,378  1,906  (1,261)  2,225  2,402  
6 3.0% Yes (969)     (3,322)  1,543  2,395  1,817  (2,093)  2,130  1,429  
6 6.0% No (809)     (2,469)  1,519  3,079  1,747  (1,208)  2,043  2,180  
6 6.0% Yes (905)     (3,143)  1,407  2,096  1,658  (2,040)  1,949  1,207  

10 0.0% No (1,530)  (4,481)  3,042  6,441  3,536  (1,801)  4,089  4,679  
10 0.0% Yes (1,625)  (5,155)  2,930  5,458  3,447  (2,633)  3,994  3,706  
10 3.0% No (1,333)  (3,931)  2,625  5,522  3,047  (1,639)  3,529  3,996  
10 3.0% Yes (1,428)  (4,605)  2,513  4,539  2,958  (2,471)  3,434  3,023  
10 6.0% No (1,174)  (3,489)  2,291  4,784  2,654  (1,509)  3,080  3,447  
10 6.0% Yes (1,270)  (4,163)  2,179  3,801  2,565  (2,341)  2,985  2,474  

Source: Encuesta Nacional de Calidad de Vida 1997 (DANE).  All variables are measured at the time of the interview.
(i) Average Exchange Rate in 1997: $1,180.00/US$1
(ii) Mean monthly income of the comparison group.
(iii) Calculated assuming that individuals work an average of 200 hours per month.
(iv) Based on an average cost per hour per student of $1,263.00

Sample

Average Hours of Training

Mean Direct Cost(iv)

Mean Impact(v)

Demographic Group

Mean Opportunity Cost(iii)

Mean Monthly Y0c(ii)



Appendix A: The Encuesta Nacional de Calidad de Vida 1997 
 
Section I. Job Training.1 
length 
1. During last year did you take any training? (Yes, No) 
2. Did you take any training at some point in your life? (Yes, No) 
3. In which institution did you take the last training? 

• SENA. 
• Firm where you work or worked. 
• ONG. 
• Specialized firm 
• University 
• Another public institution 
• Private institution/person. 
• Caja de Compensación 
• Foreign institution or firm. 

4. How many week and hours a week had the last training you took? (weeks, 
hours) 

5. Did you pay for the last training you took? (Yes, full amount: value, Yes, partial 
amount: value, No) 

6. Who paid partially or totally your last training? (Parents or relatives, Firm where 
work or worked, Scholarship, It was free, Other) 

7. If you work, did your employer give you the necessary time for training? (Yes: 
hours a week, No, N. A.) 

8. Which was the main benefit you got or expect to get for your training other than 
what you learned or are going to learn? (Applying it at work, To get a job or 
promotion, setting up a firm, Increase earnings, To get a Certificate, Improve 
performance of own business, Better results in own tasks, Replying the training, 
Other, None) 

9. Did you take any training at some point in your life other than whichever you 
had taken during the last year? (Yes, No) 

 

                                                           
1 For persons 12 years old and older. 



Appendix B: Generating the Variables Used in the Analysis 
  
We use monthly labor earnings, for both employed and self-employed individuals. The 
variable is built in different steps. First, We use reported earnings and reported period of 
time in which these earnings were perceived to calculate an initial estimate of monthly 
earnings. These earnings include wages, bonuses and tips for employees and income net 
of business related expenditures for self-employed individuals. Then we proceed to add 
the monetary value of in kind payments such as alimony and housing. 
  
The regional unemployment rate in region i, for individual j, µi,j, was calculated for each 
individual in each region by computing µi,j = Ui,-j/(Ei,-j+Ui,-j), where Ui,-j and Ei,-j are the 
number of unemployed and employed in the region excluding individual j. 



Appendix C: Operational Definition of Common Support1 
 
Since the matching estimator requires it to be defined over a region of overlap, we begin by 
defining S10, the region over which the supports of P(X) overlap for the D = 1 and D = 0 
groups, as the region where f(P|D = 1) > 0 and f(P|D = 0). We determine these densities at 
all the sample P values using a Biweight kernel density estimator defined as: 

To get the densities, we use Silverman’s “rule of thumb” bandwidth: h = A(R/1.34)N-1/5.2 
Then we define the estimated region of overlapping support as: 

Where  Ŝ1 and Ŝ0 are the estimated smoothed supports. To avoid the possible inaccuracy 
that can emerge from very low densities in some intervals of the common support, we 
require that the points contained in Ŝ10 have a positive density that exceeds zero by some 
amount determined by a trimming level q̂ .3 The new set is defined as: 

Where cq satisfies 

Where Ī1 is the set of values of P that lie in S10 and J is the cardinality of Ī1.  

                                                
1 Based on Heckman, Ichimura and Todd (1997) and Heckman, Ichimura, Smith and Todd (1998). 
2 Where A is a constant that depends on the kernel: A = k2

-2/5 * k3
1/5 * k4

-1/5, where in our case: k2 = 0.1428572, 
k3 = 0.7142857, and k4 = 0.212. 
3 We use q = 0.02. 
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