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E V A L U A T I N G  P O L I C I E S  I I



P L A N  F O R  T O D A Y

! “DAG I amaze and astonish” !

Evidence-based public 
policy and administration

Identification and research design



E V I D E N C E - B A S E D  
P U B L I C  P O L I C Y  A N D  

A D M I N I S T R A T I O N



What is the role of social scientists 
in the policy process?

What is the relationship between 
social science research and public 

administration?



E V I D E N C E - B A S E D  M E D I C I N E



M O D E R N  E V I D E N C E - B A S E D  M E D I C I N E

Apply evidence to clinical 
treatment decisions

Move away from clinical 
judgment and “craft knowledge”

Is this good?



E V I D E N C E - B A S E D  P O L I C Y

RAND health insurance study

Oregon Medicaid expansion

HUD’s Moving to Opportunity

Tennessee STAR



P O L I C Y  E V I D E N C E  I N D U S T R Y

Utah’s Evidence-Based Workgroup

Jameel Poverty Action Lab (J-PAL)

Cochrane Collaboration

Campbell Collaboration



Should we have evidence for 
every policy or program?

No!

Science vs. art/craft/intuition





Should we have evidence for 
every policy or program?

No!

Science vs. art/craft/intuition

Reducing the drinking age

Parachutes Smoking



D A G  I  A M A Z E  
A N D  A S T O N I S H



C O R R E L A T I O N  V S .  C A U S A T I O N

How do we figure 
out correlation?

Math and statistics

How do we figure 
out causation?

Philosophy. No math.



How do we know if X causes Y?
X causes Y if…

…we intervene and change X 
without changing anything else…

…and Y changes



W H A T  I S  C A U S A L I T Y ?

Y “listens to” X
X isn’t the only thing that causes Y

A light switch causes a light to go on, but 
not if bulb is burned out (no Y despite X) 

or if the light was already on (Y without X)



C A U S A L  R E L A T I O N S H I P S ?

A light switch causes a light to be on

Lighting fireworks causes noise

Getting an MPA increases your earnings

Tariffs reduce trade



C A U S A L  R E L A T I O N S H I P S ?

People wear shorts when 
ice cream trucks are out

Rooster crows are followed by sunrise

Colds go away a few days 
after you take vitamin C 



C A U S AT I O N

Causation = 
Correlation + time order + 
all other factors ruled out

How do you know if you have it right?

You need a philosophical model



DAG S

●
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●

X

Y

Directed acyclic graphs encode our understanding 
of the causal model (or philosophy)
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Organizational factor Outcome Structural factor



What is the causal effect of an additional 
year of education on earnings?

Step 1: List variables

Step 2: Simplify

Step 3: Connect arrows

Step 4: Use logic and math to 
determine which arrows to measure



Education (treatment) Earnings (outcome)

1 .  L I S T  V A R I A B L E S

List anything that’s relevant

Things that cause or are caused by treatment, especially 
if they’re related to both treatment and outcome

You don’t have to actually observe or measure them all



Education (treatment) Earnings (outcome)

1 .  L I S T  V A R I A B L E S

Socioeconomic status Year of birth

Ability DemographicsLocation

Compulsory schooling laws Job connections



Education (treatment) Earnings (outcome)

2 .  S I M P L I F Y

Socioeconomic status Year of birth

Ability DemographicsLocation

Compulsory schooling laws Job connections

Background



Edu

Earn

3 . D R AW A R ROW S

Education 
causes earnings



3 . D R AW A R ROW S

Bkgd

Edu

Loc

Req

Year

Earn

Background, year of birth, 
location, school requirements 

all cause education



3 . D R AW A R ROW S

Bkgd

Edu JobCx

Loc

Req

Year

Earn

Background, year of 
birth, and location all 
effect earnings too



3 . D R AW A R ROW S

Bkgd

Edu

JobCx

Loc

Req

Year

Earn Job connections are 
caused by education



3 . D R AW A R ROW S

Bkgd

Edu

JobCx

Loc

Req

U1

Year

Earn

Location and background are probably 
related, but neither causes the other. 

Something unobservable does that (U1)



4 .  M E A S U R E  A N D  C O N T R O L  F O R  S T U F F

Bkgd

Edu

JobCx

Loc

Req

U1

Year

Earn

Measure, test, and block 
different pathways

All relationships between Req and 
JobCx go through Edu. Control for 
Edu to take care of those effects



L E T  T H E  C O M P U T E R  D O  S O M E  O F  T H I S

Bkgd

Edu

JobCx

Loc

Req

U1

Year

Earn

dagitty.net





I D E N T I F I C AT I O N  A N D  
R E S E A R C H  D E S I G N





T R I C K Y  C A U S A T I O N

Fundamental problem of 
causation in social science 

= 
We can never see individual 

counterfactuals



Get around this by inventing 
counterfactuals





T H E  C A U S A L I T Y  C O N T I N U U M

Correlation Causation

Multiple 
regression

Differences

Pre-post
Matching

RCTsRegression 
discontinuity

Diff-in-diff

Natural 
experiments



M U T L I P L E  R E G R E S S I O N



T W O  W R O N G S  M A K E  A  R I G H T

Difference-in-difference (DD)

Compare treatment and control 
groups before and after intervention

.. =(x̄i`2�iK2Mi- TQbi � x̄i`2�iK2Mi- T`2)

� (x̄+QMi`QH- TQbi � x̄+QMi`QH- T`2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>





D I F F - I N - D I F F



R C T S

Randomized Controlled Trials

Gold standard (kind of)

People can’t select into treatment, there are no 
omitted variables, and reverse causation is addressed
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B U T

Compliance Treatment spillovers

Generalizability Power Cost

Ethics Politics

Hawthorne effects

John Henry effects



N A T U R A L  E X P E R I M E N T S

Assignment is random(ish), 
not done by researchers

Drafts, lotteries, coin tosses, arbitrary 
rules, twins, natural disasters, wars







R E G R E S S I O N  D I S C O N T I N U I T Y

Special kind of natural experiment
Compare outcomes right before and 

right after an arbitrary rule

People right before/after rule are 
essentially the same

Age cutoffs, birthdays, eligibility rules, 
Ramadan start date, terrorist attacks



R U N N I N G  V A R I A B L E
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O U T C O M E  V A R I A B L E
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Between 72–
78, people 

are basically 
the same

Treatment 
and control 

groups!



















M O R A L  O F  T H E  S T O R Y

Evidence-based policy 
and administration is 

hard and complex


