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Abstract: We compare various matching estimators to the results of two 
randomized field experiments that evaluate employment effects of job search 
training programs. We find that commonly used non-experimental matching 
estimators tend to over-estimate the program effects and that the bias differs 
between programs owing to different procedures used in selecting the program 
participants. The bias is larger when participation is voluntary than when 
caseworkers assign the applicants to training.  
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1. Introduction1 

Job search training is a common element of labor market programs in many 
European countries. These training courses are aimed at improving job search 
skills and provide help in writing a job application and cv, contacting employers 
and preparing for a job interview. The courses also attempt to help unemployed 
to recognize their skills and act as support groups that prepare for setbacks in the 
job search process. The policy is attractive because the training courses are rather 
short, typically lasting between one and two weeks, and job search training is, 
therefore, potentially cost-effective way of getting the unemployed back to work. 

In 1996, the Finnish Institute of Occupational Health carried out a demonstration 
project “Työhön” that evaluated the employment effects of a job search training 
program using a randomized field experiment. The participants were selected by 
randomly allocating a half of the applicants to a training course and a half to a 
control group that did not participate in training. Three years after the first 
experiment job search training courses were added as a standard element to more 
extensive labor market training programs. In connection to this labor market 
policy reform, another randomized field experiment was carried out in nineteen 
employment offices across the country. Again participants were randomly 
chosen, this time by assigning two thirds of the eligible applicants to a job search 
training course and leaving one third in the control group. 

Both courses were based on a group intervention lasting for one week. In both 
cases over one thousand unemployed took part in the experiment. The main 
difference between the programs was that the demonstration project followed 
closely the intervention design with the researchers monitoring its 
implementation, while the latter courses were usual job search training courses 
that applied various training methods and that were organized by the local 
employment offices. Another key difference had to do with the selection process. 
Participation in the demonstration project was entirely voluntary and the 
participants were recruited by advertising the courses at local employment offices 
and in local newspapers. In the second experiment the program participants were 
first selected by the employment offices using their usual procedures and after 
being already assigned to a program asked if they were willing to take part in a 
randomized experiment.  

The employment effects of these job search training experiments have been 
documented previously by Vuori, Silvonen, Vinokur & Price (2002) and 
Malmberg-Heimonen and Vuori (2005). These studies used data from the follow-
up surveys conducted six months after program participation. Vuori and Silvonen 

                                              
1 We would like to thank the Finnish Ministry of Labor for financial support and Tiina Salokangas, Elina 
Nykyri and Miikka Rokkanen for their excellent research assistance. 
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(2005) also report results based on a second follow-up study two years after the 
experiment. None of these studies found significant main effects, but Vuori and 
Silvonen (2005) report positive employment effects among participants who are 
in risk of depression.  

Most previous empirical evidence on the effects of job search training comes 
from programs that offer a package of treatments. For example, Hotz et al. (2006) 
re-evaluate experimental results form the California GAIN program. Dolton and 
O’Neill (2002) evaluate the Restart program and Blundell et al. (2004) the New 
Deal program in the UK. Both programs include job search training but also 
other elements such as monitoring, basic skills courses or subsidized job 
placement. Van den Berg and van der Klaauw (2006) present results from a 
randomized social experiment in the Netherlands but also this program included 
not only job search assistance but also tighter monitoring. With the exemption of 
the Dutch study, the results show that job search assistance, possibly combined 
with other elements, improves employment prospects of the participants.  

In this paper we combine data from the two Finnish experiments to 
administrative register data on the participants. This allows us to trace the effects 
of job search training on a monthly basis from the date of randomization up to six 
years after participation. We also collect data from a random sample of persons 
that were unemployed during the experiments and use these data to calculate 
various non-experimental matching estimators of the program effects.  

Our paper contributes to the literature that compares non-experimental estimates 
to the experimental results, a tradition started by the LaLonde (1986) analysis of 
National Supported Work Program. Much of the more recent research has 
focused on another large scale randomized experiment evaluating the effects of 
Job Training Partnership Act described in detail by Bloom et al. (1997). A 
thorough analysis that compares the bias of several non-experimental estimators 
of the program effect is presented by Heckman, Ichimura, Smith and Todd 
(1998). Their conclusion is that bias in the non-experimental estimates can be 
substantially reduced by using data on non-participants from the same labor 
markets, administering the same survey instrument to both groups and by 
including information on recent labor market histories. Still although the non-
experimental methods reduce the bias they do not eliminate it highlighting the 
benefits of randomized trials.    

However, so far the most experimental evidence on the effects of labor market 
programs comes from the U.S. The ability of non-experimental methods to 
replicate experimental results also depends on the selection process into the 
programs. These processes vary across countries and across different programs 
within individual countries. Michalopoulos, Bloom and Hill (2004) and Agodini 
and Dynarski (2004) also argue that non-experimental method’s ability to 
replicate experimental results may depend on whether the program under 
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evaluation is mandatory or not. By comparing the results based on two different 
experiments that differ in how participants to the program are selected, we will 
be able to evaluate how different selection processes influence the bias in the 
non-experimental procedures. 

The rest of this paper is organized as follows. Section 2 describes the contents of  
the intervention and the design of randomized field experiments. In Section 3 we 
report how the participants of the experiment were traced from the register data 
and compare the self-reported outcomes to the outcomes deduced from the 
administrative registers. In Section 4 we report the long-term outcomes of the job 
search training programs and compare these results to various non-experimental 
matching estimators. Section 5 concludes with some final comments.  
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2. Job search training experiments  

The Työhön experiment 1996-1997 

The Työhön Job Search Program was based on the JOBS method designed at the 
Michigan Prevention Research Center as a preventive intervention for recently 
unemployed job seekers to facilitate their return to labor market and to prevent 
the negative mental health consequences of unemployment (Vinokur, Price and 
Schul, 1995).  

In contrast to the U.S. version, the Finnish program also recruited long-term 
unemployed to job search training and did not screen for risk of depression. The 
Työhön-program aimed at improving job search skills and provided help in 
writing a job application and cv, contacting employers and preparing for a job 
interview. It consisted of five half-day sessions organized in groups of 6 to 17 
unemployed participants. Each group had two trainers, who were themselves 
recruited from unemployed job seekers and trained for two months. 

 

Recruitment and randomization 

The trainers recruited the participants from the area of four employment offices 
in southwestern Finland using various methods including newspaper ads, 
presentations at information sessions for recently unemployed and direct contacts 
by mail. The employment offices were not directly involved in recruitment which 
also implied that no one could be assigned to the program but that participation 
was entirely voluntary. The recruiters estimated that they personally contacted 
5000 unemployed. Eventually, 1471 agreed to participate in the experiment. 
Almost 90 percent of the participants were unemployed at the time when they 
were recruited. The median duration of elapsed unemployment was five months. 
Others had received a termination notice or were searching for a new job for 
some other reason. Only unemployed were eventually allowed to participate in 
the experiment.     

The 1261 eligible unemployed who completed the pre-test questionnaire were 
randomized into treatment (n = 629) and control groups (n = 632). Those 
randomized into the treatment group were invited to participate in the program 
that typically started about three weeks after randomization. Of these 70 percent 
started in the program. The most common reason of dropping out was finding a 
job before the program started. 
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Job search training experiment 1999 

The second experiment differed from the earlier demonstration program in a 
number of ways. These job search training programs were part of the usual re-
employment services of the employment offices. The participants took part in 
one of the 137 job search training groups organized by the participating 19 local 
employment offices. In most cases the groups included also other participants 
than those taking part in the randomized experiment. Including these other 
participants the group size was between 8 and 20. Program length varied from 3 
to 10 days (median 5) and hours per day from 3 to 7 (median 5). The trainers 
were career advisors employed at the employment offices. There was also 
variation in the content and the quality of training. Some of the courses relied on 
the Työhön -program while others used other methods or the trainer could not 
specify the method used. Variable quality was also reflected in participant 
evaluations conducted immediately after the training course. Variation in the 
quality assessments across courses was much larger than in the strictly structured 
Työhön -program implemented three years earlier. 

 
Recruitment and randomization 

The participants to job search training were selected by the caseworkers at 
employment offices. Only those who had no previous job search training but 
who, according to the caseworker assessment, could benefit from job search 
training were assigned to the program. Since the job search training groups were 
part of the usual services of the employment offices, refusing to participate in 
training could lead to sanctions and reductions of unemployment benefits though 
we have no data to verify whether sanctions were imposed.  

After being screened by the caseworkers, the selected unemployed were 
approached by mail, or personally in connection to their regular visits at 
employment offices, and asked if they were willing to participate in an 
experiment evaluating the effects of job search training. They were told that 
program participants would be randomly assigned to treatment and control 
groups. Those who wanted to attend job search training immediately but did not 
want to participate in the experiment were placed to training programs and were 
not part of the experiment. Only those 1017 unemployed who agreed to 
randomization procedure and returned the baseline questionnaire were then 
randomly allocated to treatment (677) and control (338) groups. The treatment 
group was invited to a job search training program starting immediately. Those 
assigned to control group were excluded from job search training programs for 
six months but might participate later.  

Since the 1996-7 program was a pilot project the only way to end up in the 
training course was to participate in the experiment. In the 1999 program, those 
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who did not participate in the experiment might still attend the job search training 
or other employment services. We will be estimating the effects of intention to 
treat counting these participants as members of the comparison group. 
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3. Data collection 

In order to find those who took part in the experiment from administrative 
registers we first had to attach a personal id-number to each person. Using 
information on the date of birth together with names and addresses stored by 
Finnish Institute of Occupational Health we were able to find all but four 
participants from the Population Register. Also for almost everyone, we could be 
certain that we found a right person. Only in five cases in the first experiment 
and three cases in the second experiment we could not find exact matches of 
current or previous addresses.  

These data that now only included a person-id and limited amount of basic 
information (treatment status, date of participation, employment status in the 
follow-up survey) was then sent to Statistics Finland. There the experimental 
data was linked to Employment Statistics, an administrative register database 
containing information on all persons living in Finland gathered from more than 
twenty different registers. For our purposes the most important information 
sources were the Job Seekers register of the Ministry of Labor containing all 
unemployment spells, the Tax Register containing annual earnings and the 
Pension Register reporting all employment spells that count for future pensions.  

Statistics Finland attached information on the unemployment and employment 
spells, annual earnings and various background variables to each participant’s 
records. We used data on employment and unemployment spells and the 
information on the labor market status in the end of each year to create an 
indicator of labor market status on a monthly basis. In most of the analysis we 
classify the individuals into five categories: employed, unemployed, in 
subsidized job, in labor market training and outside of the labor force. Data was 
collected from 1993 to 2003 allowing us to track the monthly labor market status 
both before experiment and up to six years after the first, and four years after the 
second experiment. We also collected a random sample of 5000 persons who 
were unemployed during at least one of the experiments from the same register to 
be used as a non-experimental comparison group. Some of these comparison 
group members probably participated job search training courses but we have no 
data to verify this. Finally, to comply with the data protection requirements, 
Statistics Finland removed the person-id and returned the data to us. 

In the first experiment 78 percent of the participants were women. The average 
age was 37 and average duration of current unemployment spell four months. 78 
percent had completed at least secondary education and 14 percent had a tertiary 
degree. Vuori et. al. (2002) compare the participants to average unemployed and 
note that both in terms of education vocational background the program 
participants were clearly in a stronger position in the labor market than the 
average unemployed in the same region. 
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The participants in the second experiment were less often women (60%) and had 
been unemployed for a longer period (average duration of current spell was 7.2 
months) than in the participants of the first experiment. Also the education level 
was slightly lower, 74 percent had at least secondary education. Descriptive 
statistics of the experimental control group and the matched comparison groups 
are reported in detail in the Appendix A.     

 
Differences between register and survey data 

To verify data quality, we first compared register data to the survey responses. In 
the follow-up surveys conducted six months after the training program, both the 
treatment and comparison group members were asked about their current labor 
market status. We re-classified these answers into four categories: 1) employed, 
2) unemployed, 3) in labor market training and 4) outside the labor force. The 
first category includes also those in subsidized jobs, so we combined open 
employment and subsidized jobs also in the register data. The second and third 
categories are easily defined both from register and from the survey data. The last 
category included all others, according to the survey responses these were most 
often mothers of small children or full-time students.     

 The results based on survey responses may well be different from the results 
based on register data. The program participants have typically a rather unstable 
job market attachment and the survey responses may vary according to the exact 
reference date. In some cases it is unclear how a labor market status should be 
defined, for example, if a person is employed but works only a few hours per 
week, and does not necessarily work at all during the reference week. To assess 
these differences we cross-tabulated the labor market status six months after the 
Työhön-program according to the survey and the register data in the upper part of 
Table 1. The lower part of Table 1 reports the same for the 1999 experiment.  

According to the results in Table 1, the register data and the survey data are in 
most cases consistent, especially so for those who are unemployed or in labor 
market training. We also usually classify employment in the same way based on 
the register data and the survey responses. Results are less consistent for those 
who are outside the labor force. For this group the quality of register data is 
questionable. For example, maternity leave spells are not included in the data and 
many mothers who are on leave will be coded as employed. Also full-time 
students may be coded as employed even if they work just a few hours per week. 
One might also note that non-response rate is very small in the first follow-up 
survey (2.8%). In the latter experiment non-response is much higher (13.8%) but 
there is no clear sign that non-response would be strongly correlated with the 
labor market status.   
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Table 1.  Labor market status 6 months after treatment 
 

Työhön-program 1996/7 
  

Labor market status according to the register data 
 
 

Employed Unem-
ployed 

In labor 
market 
training 

Outside 
of the LF 

Missing Total 

Labor market status 
in the survey data 

      

Employed 455 
(76.7 %) 

34 
(7.6 %) 

2 
(1.4 %) 

9 
(14.3 %) 

1 
(25.0 %) 

501 
(40.0%) 

Unemployed 71 
(12.0 %) 

374 
(83.9 %) 

9 
(6.1 %) 

20 
(31.8 %) 

1 
(25.0 %) 

475 
(37.9%) 

In labor market 
training 

26 
(4.4 %) 

21 
(4.7 %) 

134 
(90.5 %) 

9 
(14.3 %) 

0 
(0.0 %) 

190 
(15.2%) 

Outside of the labor 
force 

23 
(3.9 %) 

9 
(2.0 %) 

0 
(0.0 %) 

21 
(33.3 %) 

0 
(0.0 %) 

53 
(4.2%) 

Missing 18 
(3.0 %) 

8 
(1.8 %) 

3 
(2.0 %) 

4 
(6.4 %) 

2 
(50.0) 

35 
(2.8) 

Total 593 
(100.0 %) 

446 
(100.0 %)

148 
(100.0 %)

63 
(100.0 %)

4 
(100.0 %) 

1254 
(100.0%) 

 
 

Job search training 1999 
 Labor market status according to the register data 

 

 

Employed Unem-
ployed 

In labor 
market 
training 

Outside of 
the labor 

force 

Missing Total 

Labor market status 
in the survey data 

      

Employed 262 
(64.2 %) 

10 
(2.2 %) 

1 
(1.5 %) 

8 
(10.5 %) 

0 
(0.0 %) 

281 
(27.9 %) 

Unemployed 64 
(15.7 %) 

376 
(83.0 %) 

7 
(10.3 %) 

14 
(18.4 %) 

2 
(66.7 %) 

463 
(45.9 %) 

In labor market 
training 

11 
(2.8 %) 

4 
(0.9 %) 

54 
(79.4 %) 

7 
(9.2 %) 

0 
(0.0 %) 

76 
(7.5 %) 

Outside of the labor 
force 

12 
( 2.9 %) 

3 
(0.7 %) 

0 
(0.0 %) 

33 
(43.4 %) 

1 
(33.3 %) 

49 
(4.9 %) 

Missing 59 
 (14.5 %) 

60 
(13.3 %) 

6 
(8.82) 

14 
(18.4 %) 

0 
(0.0 %) 

139 
(13.8 %) 

Total 408 
(100.0 %) 

453 
(100.0 %)

68 
(100.0 %)

76 
(100.0 %)

3 
(100.0 %) 

1008 
(100.0 %)
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4. Results 

In exploring job search training programs, we would like to know whether the 
treated, (T=1) benefited from treatment. One possible parameter for assessing 
average benefits of job search programs is the effect of treatment on the treated:  

 
E[Y1 - Yo|T=1] = E[Y1|T=1] - E[Y0|T=1], 

 
where Y1 refers to the outcome if treated and Y0 to the outcome without 
treatment. The fundamental problem here is that the counterfactual labor market 
outcome E[Y0|T=1] is unobserved. Random assignment solves this problem by 
randomly excluding some persons from being treated, creating a control group 
that is statistically similar with the treatment group in all respects expect the 
treatment status. 

In most cases evaluations are based on non-experimental methods where a 
suitably chosen comparison group substitutes data on the untreated outcome of 
the treated. The comparison by treatment status produces 

 
E[Y1|T=1] - E[Y0|T=0] = E[Y1 - Yo|T=1] + {E[Y0|T=1] - E[Y0|T=0]}. 

 
The last term presents selection bias that arises if the outcomes of non-treated are 
not representative of the outcomes of the treated had they not participated. 
Typically these pre-treatment differences are controlled for using regression or 
matching methods under the assumption of conditional independence (CIA). If 
this assumption holds E[Y0|X,T=1] = E[Y0|X,T=0], and the non-experimental 
procedure yields similar results as the randomized experiment2.  

In the current context CIA can hold only if all relevant factors affecting 
participation in the experiment and subsequent employment are controlled. Given 
the data set at hand, we can balance different groups by sex, age, marital status, 
number and ages of children, broad occupation (10 categories), education (4 
categories), local unemployment rate, whether the person lived in an urban area, 
NUTS3-level region, duration of the on-going unemployment spell, total months 
in unemployment during past three years and type of unemployment benefits 
received at the time of randomization. Following the example of Knight et al. 

                                              
2 Rosenbaum and Rubin (1983) showed that CIA also holds when the propensity score, P(X), is used in 
conditioning. 
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(2006) we also included indicators of the ten most common quarterly sequences 
of past six labor market transitions.   

However, even with very rich data, some differences between the participants 
and non-participants may remain and cause bias in the estimates. Particularly 
differences in factors such as job-search intensity, health or motivation are hard 
to control for. In line with Heckman et al. (1998) we explore the role of 
unobserved factors by comparing the experimental control group to the matched 
non-experimental comparison group. Since neither of these groups took part in 
the training program the estimates reveal how large would be the bias if a non-
experimental comparison group were used instead of an experimental control 
group to evaluate the program effects. This procedure also provides directly a 
significance test for the potential bias.  

4.1 Long-term effects on job search training 

Figure 1 reports the monthly employment rates in the treatment and in the control 
groups of the Työhön-program starting from three years before the experiment 
and extending up to six years after experiment. The treatment group also includes 
those who were assigned to treatment, but did not start the program, so the 
differences between the treatment and the comparison group reported in the 
lower panel of the figure refer to the effect of intention to treat. As shown in the 
figure, employment rates were very similar before the experiment indicating no 
problems in the randomization procedure. Employment rates decline during the 
12 months before program participation. Such a decline is a common feature of 
the training programs targeted to those who are in a weakest position at the labor 
market when they participate in a training program.  

Employment rates increase rapidly after the experiment but the increase is very 
similar in the treatment and in the control groups. There is no evidence of 
statistically significant employment effects during the entire six year follow-up 
period. Still, the difference between the treatment and the control groups is 
almost five percentage points 24 months after randomization, exactly at the time 
when the second follow-up survey was conducted. The results are well in line 
with a previous study by Vuori and Silvonen (2005) that used data from the two-
year follow-up. Still, our conclusions regarding the overall benefits of the 
program are more pessimistic demonstrating the benefits of register data where 
the outcomes can easily be observed over a longer period instead of a single 
survey date.  
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Figure 1.  Employment effects of the Työhön -program  
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We repeat a similar analysis for the job search training experiment conducted in 
1999. Figure 2 plots the employment rates in the treatment and the comparison 
groups from three years before to four years after the program. Again, the lower 
panel reports the differences in monthly employment rates and the confidence 
bands of these differences.  

The results displayed in Figure 2 are generally similar to those in the first 
experiment. The difference in employment rates between the treatment and the 
control groups after the experiment is close to zero and generally not significant. 
However, even though treatment is randomly assigned there are some puzzling 
differences between the groups before the experiment. These differences are 
generally not statistically significant but we were still concerned that the 
experiment could have been somehow contaminated. We searched for possible 
explanations by checking the differences in pre-treatment employment rates 
separately in each employment office. We also suspected that caseworkers might 
have influenced the assignments but, since randomization was done at FIOH and 
the caseworkers only received a list of names of those who should be invited to 
training, this does not seem to be the case either. In the end we had to admit that 
we could not adequately explain the differences. However, even though this casts 
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doubts on the validity of experimental results it does not necessarily affect our 
comparison of experimental and non-experimental data. 

 

Figure 2.  Employment effects of job search training 1999  
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4.2 Comparison of experimental and non-experimental estimates 

Before any comparisons between experimental controls and non-experimental 
comparison group, we transformed the comparison group data to person-month –
observations and used simple logit-models to explain participation in the 
experiment We then used propensity scores from the logit-model for balancing 
the observable characteristics of the experimental control and the non-
experimental comparison group. In the Appendix A we report the average values 
of all covariates in the matched comparison group and compare these to the 
experimental control group averages. The Appendix A table is produced using 
Kernel matching but other matching methods seem to balance the distribution of 
the covariates almost equally well. In Kernel matching none of the 50 covariates 
included in the model differ in a statistically significant way between the 
experimental control and the non-experimental comparison groups. Since 
observing the comparison group from the same labor market has been shown to 
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be important in previous papers, we also experimented with matching procedures 
that limit the matched comparisons to those in the same region, but this had only 
a trivial effect on the results.  

In Table 2 we compare the post-treatment employment rates in the experimental 
control group and in the matched comparison groups. The first column reports 
the employment rate in the experimental control group 6, 12, 24, 36, 48, 60 and 
72 months after randomization. The next columns report the difference in 
employment rates between the various matched comparison groups and the 
experimental controls. These differences can be interpreted as a bias that would 
result if experimental control group were not available and the program effects 
were evaluated by comparing the treatment group to matched non-experimental 
comparison groups. In the second column we use simple nearest neighbor 
propensity score matching. In the third column we use five nearest neighbors 
which increases efficiency but may increase bias as matches become poorer. The 
columns 4 – 6 apply Kernel-matching that gives more weight to better matches. 
Column 4 uses all observations, Column 5 only observations in the region of 
“thick support” (p<0.15), and Column 6 only persons that were unemployed at 
the date of randomization.     

The results indicate that the bias resulting from the use of non-experimental 
matched comparison groups tend to be small if the effects are measured soon 
after program participation. Different matching methods tend to produce rather 
similar bias estimates. However, the bias tends to grow over time and becomes 
statistically significant two years after the experiment. At that point, the 
employment rate in the experimental control group is, on average, about five 
percentage points higher than the employment rate in the matched non-
experimental comparison group. After three years the bias is about 10 percentage 
points depending on the matching method used.  
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Table 2.  Bias in the matching estimators for the employment effects of the 
Työhön program 1996/7 

 
  Bias (experimental control - matched comparison) 
 
 
Month 

Experimental 
control group 

mean 

Nearest 
neighbor 

Five nearest 
neighbors 

Kernel 
matching 

Kernel 
matching 2 

Kernel 
matching 3 

6th 0.449 
 

0.013 
(0.029) 

0.007 
(0.023) 

0.010 
(0.022) 

-0.020 
(0.023) 

0.043 
(0.026) 

12th 0.516 
 

-0.006 
(0.029) 

-0.003 
(0.023) 

-0.001 
(0.023) 

-0.009 
(0.023) 

0.029 
(0.027) 

24th 0.606 
 

0.061 
(0.029) 

0.056 
(0.023) 

0.050 
(0.022) 

0.031 
(0.023) 

0.071 
(0.027) 

36th 0.679 
 

0.133 
(0.028) 

0.122 
(0.022) 

0.099 
(0.021) 

0.081 
(0.022) 

0.094 
(0.026) 

48th 0.681 
 

0.091 
(0.028) 

0.091 
(0.022) 

0.069 
(0.021) 

0.063 
(0.022) 

0.096 
(0.026) 

60th 0.692 
 

0.114 
(0.028) 

0.105 
(0.022) 

0.084 
(0.021) 

0.082 
(0.022) 

0.091 
(0.026) 

72nd 0.689 
 

0.151 
(0.028) 

0.124 
(0.022) 

0.112 
(0.021) 

0.091 
(0.022) 

0.125 
(0.026) 

N treated: 
on support  

624 
 

624 
 

598 
 

511 
 

433 
 

N treated: 
Total  

624 
 

624 
 

624 
 

512 
 

464 
 

Notes: Estimates are calculated using the psmatch2-procedure written for Stata by Leuven and 
Sianesi (2003). Common support restriction is imposed in the nearest neighbor estimates. 
Kernel estimates use epanechnikov kernel with bandwidth of 0.0004 selected using cross-
validation among the register data comparison group. Experiments with alternative bandwidths 
produced similar results. Kernel 2 uses only observation in a region of thick support p<0.15. 
Kernel 3 uses only register data on those unemployed during the first experiment. Standard 
errors are in parenthesis. Standard errors assume independent observations and do not count for 
estimated propensity score. Raw differences in employment rates range between -0.032 and 
0.301. Further details on matching are in appendix available on request. 
 

In Table 3, we calculate similar bias estimates using data from the 1999 job 
search training program experiment. The results turn out to be quite different in 
two respects. First, the employment rate in the experimental control group is 
much lower than in the first experiment. Second, none of the bias estimates are 
statistically significant indicating that matching methods could produce results 
that are similar to the results of randomized experiment in this case. 
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Table 3.  Bias in the matching estimators for the employment effects of the job 
search training programs 1999 

 
  Bias (matched comparison - experimental control) 
 
 
Month 

Experimental 
control group 

mean 

Nearest 
neighbor 

Five nearest 
neighbors 

Kernel 
matching 

Kernel 
matching 2 

Kernel 
matching 3

6th 0.383 
 

-0.057 
(0.040) 

-0.016 
(0.031) 

-0.032 
(0.031) 

-0.041 
(0.032) 

-0.001 
(0.033) 

12th 0.404 
 

0.009 
(0.040) 

-0.023 
(0.031) 

-0.011 
(0.031) 

0.005 
(0.032) 

0.055 
(0.034) 

24th 0.509 
 

0.024 
(0.040) 

0.031 
(0.032) 

0.019 
(0.032) 

0.023 
(0.033) 

0.057 
(0.035) 

36th 0.437 
 

0.006 
(0.040) 

-0.030 
(0.032) 

-0.009 
(0.032) 

0.001 
(0.033) 

0.026 
(0.035) 

48th 0.464 
 

0.012 
(0.040) 

0.001 
(0.032) 

0.025 
(0.032) 

0.008 
(0.033) 

0.051 
(0.035) 

N treated: 
on support  

333 
 

333 
 

295 
 

270 
 

239 
 

N treated: 
Total  

335 
 

335 
 

335 
 

278 
 

274 
 

Notes: Data ends in 2003, so we can only analyze the outcomes during four years after the 
experiment. The Kernel estimates on the rightmost column use only persons unemployed during 
the 1999 experiment. The cross-validated bandwidth is 0.0003. Raw differences in employment 
rates range between -0.195 and 0.169. Other notes under table 2.  
 

There are several potential explanations for the differences in the results between 
the two experiments. For example, the unadjusted difference between the 
experimental control groups and the comparison group is initially much larger in 
the second experiment which may be reflected also in the differences between the 
matched groups. However, in both cases the matching procedure successfully 
balances the distribution of all observed characteristics.  

Our favored interpretation of the difference in the bias estimates is that it is more 
difficult to control for the differences between the participants and the 
comparison groups when participation is entirely voluntary. Voluntary 
participation may lead to more selective group of participants (in terms of 
unobserved characteristics) than a case where program participation is 
determined by caseworkers. Since some important characteristics such as 
motivation are unlikely to be reliably measured in typical data used for program 
evaluation, this would also imply that non-experimental matching procedures 
produce more reliable results when program participation is based on more 
objective criteria and criteria that could be observed by the program evaluators.  
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5. Conclusion 

Randomized experiments are the gold-standard of program evaluation. In 
addition to providing reliable estimates of the program effects they provide a 
benchmark against which to evaluate non-experimental evaluation methods. 

In this paper we used data from two different randomized experiments with 
different selection processes of participants. The results are somewhat different. 
Typical matching methods yield reasonably good estimates when the selection to 
the program is based on the caseworker assessment. In contrast, even a large 
number of covariates do not get rid of the selectivity bias when program 
participation is entirely voluntary and perhaps largely determined by unobserved 
motivational or other characteristics of the applicants. In this case the resulting 
bias is substantial compared to the experimental estimate and could lead to quite 
different policy conclusions. Since selection processes differ across programs, 
results showing that non-experimental methods “work well” in a particular 
setting cannot be easily generalized to other programs.  
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Appendix. 
 
Appendix A. Average characteristics of the experimental control and matched 
comparison groups in the Työhön program 1996/7 and in Job training programs 
1999. Kernel matching.   

 Työhön 1996/7 Job search training 1999 
 Experimental 

control group 
mean 

Non-
experimental 
comparison 
group mean 

Experimental 
control group 

mean 

Non-
experimental 
comparison 
group mean 

Unemployed on the  0.74 0.52*** 0.82 0.40*** 
randomization date 0.73 0.74 0.79 0.79 
Male 0.22 0.50*** 0.40 0.50*** 
 0.23 0.22 0.43 0.43 
Age 25 – 34 0.37 0.25*** 0.29 0.26 
 0.37 0.35 0.29 0.30 
Age 35 – 44 0.33 0.24*** 0.29 0.23*** 
 0.32 0.35 0.28 0.29 
Age 45 – 54 0.17 0.21** 0.31 0.21*** 
 0.18 0.17 0.29 0.30 
Single 0.40 0.45*** 0.44 0.47 
 0.40 0.39 0.46 0.44 
Divorced or widow 0.13 0.14 0.16 0.15 
 0.13 0.14 0.17 0.18 
Children, age 0-3 0.18 0.11*** 0.13 0.11 
 0.19 0.18 0.13 0.12 
Children, age 4-6 0.09 0.06*** 0.08 0.08 
 0.09 0.09 0.08 0.08 
Children, age 7-17   0.22 0.16*** 
   0.20 0.21 
Disability 0.03 0.06*** 0.11 0.06*** 
 0.03 0.03 0.10 0.12 
Occupation     
Unknown 0.04 0.09*** 0.07 0.08 
 0.04 0.04 0.06 0.06 
Technical 0.08 0.06*** 0.06 0.07 
 0.09 0.08 0.06 0.06 
Health care 0.06 0.07 0.13 0.09*** 
 0.07 0.07 0.13 0.12 
Administrative 0.18 0.09*** 0.11 0.09 
 0.18 0.18 0.10 0.10 
Trade 0.09 0.05*** 0.07 0.05 
 0.08 0.09 0.06 0.07 
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Industrial 0.09 0.17*** 0.15 0.17 
 0.10 0.09 0.16 0.15 
Services 0.10 0.09 0.16 0.09*** 
 0.10 0.11 0.15 0.16 
Education (ref. primary)     
Secondary 0.63 0.55*** 0.53 0.47** 
 0.63 0.64 0.53 0.53 
Lower tertiary 0.09 0.06*** 0.18 0.18 
 0.09 0.09 0.17 0.17 
Higher tertiary 0.07 0.02*** 0.03 0.03 
 0.07 0.06 0.03 0.03 
Month of participation     
February   0.06 0.09* 
   0.07 0.07 
March 0.07 0.09** 0.20 0.09*** 
 0.07 0.07 0.19 0.19 
April 0.13 0.09*** 0.03 0.09*** 
 0.12 0.13 0.03 0.03 
May 0.17 0.09*** 0.04 0.09*** 
 0.16 0.17 0.04 0.05 
June 0.02 0.09*** 0.17 0.09*** 
 0.02 0.02 0.18 0.18 
July 0.09 0.09 0.20 0.09*** 
 0.09 0.09 0.19 0.17 
August 0.12 0.09*** 0.12 0.09 
 0.12 0.12 0.13 0.12 
September 0.10 0.09 0.00 0.09*** 
 0.10 0.11 0.00 0.00 
October 0.14 0.09*** 0.00 0.09*** 
 0.14 0.13 0.00 0.00 
November 0.04 0.09*** 0.02 0.09*** 
 0.04 0.04 0.03 0.03 
Lives in a city 0.81 0.59*** 0.64 0.61 
 0.80 0.81 0.62 0.62 
Lives in urban area 0.06 0.16*** 0.19 0.17 
 0.06 0.06 0.21 0.20 
Regional unemployment % 17.75 20.57*** 18.72 15.88*** 
 17.77 17.92 18.36 18.24 
Graduated in 1995/1998 0.04 0.05 0.05 0.04 
 0.04 0.04 0.05 0.04 
Received home care  0.10 0.05*** 0.07 0.03*** 
allowance in 1995/1998 0.10 0.11 0.06 0.07 
Months unemployed in   12.36 14.98*** 14.91 13.14*** 
past 3 years 12.40 12.36 14.88 14.96 
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Duration of current  4.04 6.60*** 7.15 5.86* 
 unemployment, months 4.08 4.16 7.27 7.34 
Received labor market  0.14 0.23*** 0.33 0.31 
support in 1995/1998 0.14 0.14 0.35 0.36 
Received earnings related  0.41 0.41 0.46 0.37*** 
UI benefits in 1995/1998 0.40 0.39 0.43 0.43 
Received flat rate UA  0.12 0.18*** 0.04 0.04 
benefits in 1995/1998 0.12 0.12 0.05 0.05 
Does not seek  0.12 0.11 0.11 0.03*** 
full-time work 0.12 0.12 0.08 0.09 
Prehistory     
000000 0.28 0.28 0.18 0.39*** 
 0.28 0.27 0.19 0.20 
000001   0.02 0.03 
   0.02 0.02 
000011   0.01 0.02 
   0.01 0.01 
001111 0.01 0.03* 0.02 0.02 
 0.02 0.02 0.02 0.01 
011111 0.01 0.02*   
 0.01 0.01   
100000 0.09 0.04*** 0.10 0.04*** 
 0.09 0.10 0.08 0.09 
110000 0.06 0.03*** 0.09 0.03*** 
 0.06 0.07 0.08 0.09 
110011 0.03 0.02   
 0.03 0.03   
     
111000 0.04 0.03* 0.04 0.02*** 
 0.04 0.04 0.05 0.05 
111100 0.04 0.04 0.05 0.02*** 
 0.05 0.05 0.05 0.05 
111110 0.02 0.03** 0.05 0.02*** 
 0.02 0.02 0.05 0.04 
111111 0.05 0.18*** 0.12 0.13 
 0.06 0.05 0.12 0.12 
Region     
Varsinais-Suomi   0.00 0.09*** 

   0.00 0.00 
Satakunta   0.00 0.05*** 

   0.00 0.00 
Pirkanmaa   0.11 0.09 

   0.13 0.12 
Kaakkois-Suomi   0.01 0.06*** 

   0.01 0.01 
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Etelä-Savo   0.10 0.04*** 
   0.08 0.10 

Pohjois-Savo   0.00 0.05*** 
   0.00 0.00 

Pohjois-Karjala   0.10 0.04*** 
   0.11 0.09 

Keski-Suomi   0.11 0.06*** 
   0.12 0.12 

Pohjanmaa   0.07 0.04*** 
   0.07 0.08 

Pohjois-Pohjanmaa   0.11 0.07*** 
   0.13 0.14 

Kainuu   0.16 0.02*** 
   0.10 0.10 

Lappi   0.09 0.05*** 
   0.10 0.10 

 
Notes: *** (**,*) = Difference between the groups is significant at the 1 (5, 10) per cent 
significance level. Upper figures correspond to unmatched mean values and lower figures to 
matched mean values. 
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Appendix B. Raw differences in employment rates between experimental controls 
and non-experimental comparisons 
 
Table B.1. Työhön 1996/7 experiment 
 
 Difference (experimental controls – non-experimental comparisons) 
Month All observations Thick support Unemployed during 

the experiment 
6th -0.032 

(0.020) 
-0.028 
(0.022) 

0.152 
(0.020) 

12th 0.014 
(0.020) 

0.016 
(0.022) 

0.185 
(0.021) 

24th 0.100 
(0.020) 

0.083 
(0.022) 

0.229 
(0.022) 

36th 0.164 
(0.020) 

0.146 
(0.022) 

0.270 
(0.023) 

48th 0.144 
(0.020) 

0.130 
(0.022) 

0.279 
(0.023) 

60th 0.156 
(0.020) 

0.151 
(0.022) 

0.276 
(0.023) 

72th 0.171 
(0.020) 

0.157 
(0.022) 

0.301 
(0.023) 

 
 
Table B.2. Job search training experiment 1999 
 
 Difference (experimental controls – non-experimental comparisons) 
Month All observations Thick support Unemployed during 

the experiment 
6th -0.190 

(0.027) 
-0.195 
(0.030) 

 0.105 
(0.026) 

12th -0.181 
(0.027) 

-0.177 
(0.030) 

 0.088 
(0.027) 

24th -0.088 
(0.027) 

-0.100 
(0.030) 

 0.169 
(0.028) 

36th -0.147 
(0.027) 

-0.126 
(0.030) 

 0.095 
(0.028) 

48th -0.101 
(0.027) 

-0.094 
(0.030) 

 0.119 
(0.028) 
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Appendix C. Balancing properties- Densities of estimated propensity scores for 
unmatched groups 
 
Figure C.1. Experimental controls 
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Figure C.2. Unmatched non-experimental comparison group: all observation 
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Figure C.3. Unmatched non-experimental comparison group: right-tale (p>0.1) 
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Appendix D. Balancing properties - Distribution of estimated propensity scores 
for matched samples  
 
Figure D.1. Työhön 1996/7 experiment – nearest neighbour (treated above) 

0 .1 .2 .3 .4
Propensity Score

Untreated Treated

 
Figure D.2. Työhön 1996/7 experiment – 5 nearest neighbours (treated above) 
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Figure D.3. Työhön 1996/7 experiment – kernel (treated above)  
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Figure D.4. Työhön 1996/7 experiment – kernel using thick support (p < 0.15, 
treated above) 
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Figure D.5. Työhön 1996/7 experiment – kernel using unemployed only (treated 
above)  
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Figure D.6. Job search training experiment 1999 – nearest neighbour (treated 
above) 

0 .1 .2 .3 .4 .5
Propensity Score

Untreated Treated

 



 30 

 

Figure D.7. Job search training experiment 1999 – 5 nearest neighbours (treated 
above) 
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Figure D.8. Job search training experiment 1999 – kernel (treated above)  
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Figure D.9. Job search training experiment 1999 – kernel using thick support (p 
< 0.15, treated above) 
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Figure D.10. Job search training experiment 1999 – kernel using unemployed 
only (treated above)  
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Appendix E. Exact matching on region 
 
Table E.1. The results of exact matching – Työhön experiment 1996/7 
 
  Original results Exact matching 
 
 
Month 

Experimental 
control group 

mean 

Nearest 
neighbor 

Five nearest 
neighbors 

Nearest 
neighbor 

Five nearest 
neighbors 

6th 0.449 
 

0.013 
(0.029) 

0.007 
(0.023) 

-0.045 
(0.032) 

-0.039 
(0.028) 

12th 0.516 
 

-0.006 
(0.029) 

-0.003 
(0.023) 

-0.062 
(0.031) 

-0.058 
(0.028) 

24th 0.606 
 

0.061 
(0.029) 

0.056 
(0.023) 

0.033 
(0.031) 

0.026 
(0.027) 

36th 0.679 
 

0.133 
(0.028) 

0.122 
(0.022) 

0.097 
(0.030) 

0.096 
(0.027) 

48th 0.681 
 

0.091 
(0.028) 

0.091 
(0.022) 

0.044 
(0.029) 

0.051 
(0.026) 

60th 0.692 
 

0.114 
(0.028) 

0.105 
(0.022) 

0.093 
(0.030) 

0.107 
(0.027) 

72nd 0.689 
 

0.151 
(0.028) 

0.124 
(0.022) 

0.099 
(0.030) 

0.104 
(0.027) 

Notes: Estimations employ the nnmatch module developed for STATA by Abadie et. al. (2004) Per cent 
of exact matches equals 100 in both cases. Standard errors use the variance formula in Abadie and Imbens 
(2006). This accounts for the uncertainty of the matching procedure but not the uncertainty involved in 
the estimation of unknown propensity score. 
 
Table E.2. The results of exact matching – Job search training experiment 1999 
 
  Original results Exact matching 
 
 
Month 

Experimental 
control group 

mean 

Nearest 
neighbor 

Five nearest 
neighbors 

Nearest 
neighbor 

Five nearest 
neighbors 

6th 0.383 
 

-0.057 
(0.040) 

-0.016 
(0.031) 

-0.005 
(0.037) 

-0.000 
(0.030) 

12th 0.404 
 

0.009 
(0.040) 

-0.023 
(0.031) 

-0.008 
(0.036) 

-0.013 
(0.031) 

24th 0.509 
 

0.024 
(0.040) 

0.031 
(0.032) 

0.028 
(0.038) 

0.031 
(0.032) 

36th 0.437 
 

0.006 
(0.040) 

-0.030 
(0.032) 

0.020 
(0.037) 

0.038 
(0.031) 

48th 0.464 
 

0.012 
(0.040) 

0.001 
(0.032) 

0.029 
(0.036) 

0.049 
(0.031) 

Notes: Per cent of exact matches equals 100 in both cases. As in the results reported in text, three region 
dummies predict failure perfectly (regions in which the experiment did not take place) and those 
observations are dropped from analyses. Other comments as in the table above.   
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