
Notes on Selection Bias 

Selection bias arises when we are asked to compare outcomes between groups that were not formed at random. In 

general we are interested to know how some “treatment” affects an “outcome,” so it might be tempting simply to 

compare the outcomes of people who were treated with the outcomes of other people who were not treated. The 

underlying assumption in doing so is that the treated people would have experienced the same outcome as the 

untreated people if only they had not experienced the treatment. However, this is often a poor assumption when the 

people had a choice about which group to join. After all, the mere fact that the people in the two groups made 

different decisions suggests that there are some differences between them. 

 

A classic example involves the earnings of college- and high school graduates. It is easy to compute the average 

earnings of both groups and compare them, and when we do this we find that college graduates currently earn 

almost twice as much as high school graduates.  However, this does not necessarily mean that graduating from 

college doubles one’s earnings because it is not at all clear that the earnings of the people who actually are high 

school graduates represent the earnings of the college graduates if those college graduates had not gone to college. 

 

Here are some possible interpretations of a 100% difference in earnings between the two groups: 
 

(1) There is no inherent difference between high school and college graduates, so the difference in average 

earnings truly represents the effect of college on one’s earnings 

 Average earnings of the 
group if they graduated 
from college 

Average earnings of the 
group if they graduated 
from high school 

Difference = effect of 
college on group’s 
average earnings 

People who actually 
graduated from college 

$60,000  
(actual) 

$30,000 
(counterfactual) 

$30,000 

People who actually stopped 
after high school 

$60,000 
(counterfactual) 

$30,000 
(actual) 

$30,000 

 

This is what people have in mind when they compare the earnings of the two groups directly – they are implicitly 

assuming that the college graduates would have earned the same as the high school graduate if they had not gone to 

college. This might make sense if individuals were randomly assigned to attend college or not, in much the same 

way that lab rats are randomly assigned to “treatment” and “control” groups. Otherwise, if the two groups are not 

assigned at random, this table looks strange because there is no indication why one group chose to go to college and 

the other did not; the costs and benefits appear to be the same for the two groups. In principle this would be possible 

if there were differences in other non-financial costs, but once again note that it would be meaningful to compare the 

groups’ outcomes only if those differences in non-financial costs were not correlated with earnings potential. 

 

 (2) College increases earnings of college graduates by less than 100% 

 Average earnings of the 
group if they graduated 
from college 

Average earnings of the 
group if they graduated 
from high school 

Difference = effect of 
college on group’s 
average earnings 

People who actually 
graduated from college 

$60,000  
(actual) 

$40,000 
(counterfactual) 

$20,000 

People who actually stopped 
after high school 

$45,000 
(counterfactual) 

$30,000 
(actual) 

$15,000 

 

In this example, the college graduates would have earned more than the high school graduates regardless. For 

instance, this might be due to having more ambition, fewer distractions, more social connections, better organization 

skills, or many other advantages. Note also that the effect of college is higher here for the people who chose to 

graduate from college than for those who did not; this is thought to be common, as the pattern would explain why 

the groups made different choices. 



(3) College increases earnings of college graduates by more than 100% 

 Average earnings of the 
group if they graduated 
from college 

Average earnings of the 
group if they graduated 
from high school 

Difference = effect of 
college on group’s 
average earnings 

People who actually 
graduated from college 

$60,000  
(actual) 

$25,000 
(counterfactual) 

$35,000 

People who actually stopped 
after high school 

$50,000 
(counterfactual) 

$30,000 
(actual) 

$20,000 

 

In this case, the college graduates would have earned less than the high school graduates if they had decided to end 

their education after high school. This is possible if the jobs held by the two groups require different skills. For 

example, suppose that one can get a job requiring strong interpersonal skills with a high school degree, but a college 

degree allows one to get a job that uses analytical skills. The numbers in this table would then seem to indicate that 

people with a relatively high capacity for analytical work tend to have below-average interpersonal skills. 

 

(4) College increases earnings of college graduates by more than 100%, but they still earn less than high 

school graduates would have earned with a college education. 

 Average earnings of the 
group if they graduated 
from college 

Average earnings of the 
group if they graduated 
from high school 

Difference = effect of 
college on group’s 
average earnings 

People who actually 
graduated from college 

$60,000  
(actual) 

$10,000 
(counterfactual) 

$50,000 
 

People who actually stopped 
after high school 

$70,000 
(counterfactual) 

$30,000 
(actual) 

$40,000 

 

This case might seem strange, but it is possible to tell such a story. As in case (3), one aspect of that story would be 

that different skills are required for the two different types of jobs. What is different here is that the high school 

graduates are able to earn more than the college graduates any time the two have the same amount of education; this 

might make sense if the people who stop school after high school are inherently more capable in some way. Note 

that the “effect” of college is still greater for the people who chose to go to college, which is again why that group 

chose to go to college while the other group did not.  

 

 

Some empirical results 

 

Many papers have attempted to measure the amount by which graduating from college increases individuals’ 

earnings. As the examples above suggest, the difficulty in measuring that amount is that it requires us to estimate 

counterfactual outcomes – for instance, to estimate how much a college graduate would have earned if she had not 

gone to college, recognizing that the outcomes of people who actually made that choice may not be very useful for 

this purpose. How this is done is the topic for a more advanced course, but for now suffice it to say that it often 

involves looking for some “natural experiments” that prevented some people from attending college who otherwise 

would have been college graduates. 

 

While estimates vary somewhat, most studies find that each year of college education raises the earnings of college 

graduates by about 10 percent; this amounts to several hundred thousand dollars in lifetime earnings for the typical 

college graduate . This suggests that the average college graduate earns around 50 percent more than he/she would 

have earned if he/she had not gone to college. It would also mean that about half of the raw difference between the 

earnings of high school and college graduates can actually be attributed to the effect of college, while the other half 

of the gap reflects advantages that the college graduates would have had even if they had not gone to college. 


