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Scientific Conception of Causality
X causes Y means that  (holding all other relevant 
factors constant)
every time X happens  Y happens (e.g. holding 
pressure constant at a standard level if I heat water to 
212 °F).

Statistical conception of causality
(more useful in social science)

X causes Y means that (holding all other observable
relevant factors constant) 
almost every time X happens Y happens (e.g. holding 
income constant if the price of cars increase people will 
buy fewer of them)
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In public policy analysis causality is (nearly) always the 
most important issue!

Typical public policy issue is to solve problem Y by doing 
something about issue X.

For example: 
Problem: Children are performing poorly in school
Issue:  Would reducing TV watching raise school 
performance?

Does TV watching cause children to do poorly in school?
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Simply investigating the statistical correlation between 
TV watching and school performance is likely to tell you 
little about whether school performance could be 
improved by limiting TV watching 

Suppose that you find that kids who watch a lot of TV also 
do poorly in school.  This is not very convincing evidence 
that limiting TV watching would cause them to perform 
better in school.

1. For example:  Poor school performance may make the 
kids feel badly about themselves, this may result in 
them zoning out and watching lots of TV

2. More likely.  The kids who do poorly in school have 
uninvolved parents.  Uninvolved parents are associated 
with more TV watching.
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Ideal experiment to determine whether TV watching lowers 
school performance

Orwellian world
1. Take 10,000 kids at birth
2. Randomly assign half of them (5,000) to have TVs in their 
house and prohibit the other half from ever having access to TV.  
3. Wait 10 years and compare school performance

Clearly,
A. We’d never get IRB approval and
B. Even if we did we couldn’t keep the 2nd group from 

watching TV.

Instrumental variables is something we can do in lieu of this 
“pure” study.
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Basic idea behind instrumental variables is to find some variable 
or event that influences the hypothesis variable (TV viewing) but 
not the dependent variable (school performance).  If we can find 
a good one we can do a “quasi-experiment”.

Tough to think of a good variable in this case but imagine:
1. Some areas of the city have access to cable TV and some do 
not.  2. Having access to cable to TV can be used to predict how 
much you watch TV (more access results in more TV watching) 
3.  Access to Cable TV does not directly effect school 
performance.

If that were true we could use access to cable TV to help predict 
school performance.
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By far
The hardest thing about doing instrumental variable (or 
simultaneous) equations is finding an event (or variable) 
that has a  big influence on the hypothesis variable but has 
little or no direct influence on the dependent variable.

IN FACT, THIS IS THE HARDEST PART OF 
EMPIRICAL WORK AND (TO ECONOMISTS) THE 
MOST IMPORTANT ISSUE (BY FAR) IN DOING 
EMPIRICAL SOCIAL SCIENCE.
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Instrumental Variables and the Search for Identification: From 
Supply and Demand to Natural Experiments
Joshua D. Angrist, Alan B. Krueger
The Journal of Economic Perspectives, Vol. 15, No. 4 
(Autumn, 2001), pp. 69-85

http://www.jstor.org/stable/2696517?&Search=yes&term=instrumental&term=variables&list=hide&searchUri=%2Faction%2FdoBasicSearch%3FQuery%3Dinstrumental%2Bvariables%26jc%3Dj100806%26wc%3Don%26Search.x%3D0%26Search.y%3D0%26Search%3DSearch&item=2&ttl=70&returnArticleService=showArticle
http://www.jstor.org/stable/2696517?&Search=yes&term=instrumental&term=variables&list=hide&searchUri=%2Faction%2FdoBasicSearch%3FQuery%3Dinstrumental%2Bvariables%26jc%3Dj100806%26wc%3Don%26Search.x%3D0%26Search.y%3D0%26Search%3DSearch&item=2&ttl=70&returnArticleService=showArticle
http://www.jstor.org/action/doBasicSearch?Query=au%3A%22Joshua+D.+Angrist%22&wc=on
http://www.jstor.org/action/doBasicSearch?Query=au%3A%22Alan+B.+Krueger%22&wc=on
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The next three 
slides each 
present one third 
of Figure 10.1.
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Key Concept 10.2
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Key 
Concept 
10.1
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TSLS estimator (p.328) is

OLS estimator (p.100) is

where the notation after the last equality means the OLS 
coefficient obtained from a regression of X on Y.
Using this notation we can rewrite the formula for the TSLS 
estimator as
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Key Concept 10.3
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Key Concept 10.4
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Key Concept 10.5
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Key Concept 10.6
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