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How to tackle an issue
You observe a phenomenon you do not understand. For instance, you see

electric prices fluctuate a lot. You want to understand it. You could

• produce a theory: a causally linked series of statements about some factors
driving prices. Eg: prices are driven by the amount of electricity produced
globally.

• observe the market for a long time, record the prices and other events
surrounding them, and use statistical techniques to fit the data. It fits:
higher amounts produced are observed when prices are lower.

Have you proved your theory?

Correlation 6= causation

Correlation does not imply causation.

A ∼ B could imply:

• A⇒ B: higher quantity ⇒ lower prices

• B ⇒ A: lower prices ⇒ higher quantity [eg to keep profits constant?]

• no causation in any sense (a spurious correlation)
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•

Correlation 6= causation!

• a common unobserved cause (C ⇒ A and C ⇒ B but A < B)

Correlation 6= causation!
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Experiments

Experiments are the workhorse for unearthing causal relations in science

• Observe and measure the penomenon of interest [how do you do it?]

• Formulate testable hypotheses [what’s that?]

• Control all possible confounding factors [what’s that?]

• Ceteris paribus: keep all things equal, but one [it means ALL]

• Systematically vary the one variable of interest [how?]

• Compare results with hypothesis: rejected or not? [how?]

If the world does not accord with you, you are wrong, not the world.
[and that’s fine. we learn.]

Experiments

Observe and measure the penomenon of interest

• Observation must be objective [it’s 9◦C today vs. it’s cold]

• Measure must follow some standards (loi Carrez)

• Both observation and measure must be replicable
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Experiments

Formulate testable hypotheses

• Testable hypotheses must be apt to be proven wrong:

• they are falsifiable.

• You should lay them down before running the experiment...

• ...or else you risk ex-post rationalization (and go to hell!)

• because you will always find something...

Experiments

Control all possible confounding factors

• Confounding factors are possible factors influencing your variable of in-
terest...

• ...other than the one you are studying.

• The presence of these other factor invalidates your results: they might be
spurious

• Think furnace repair and italian wedding soup

Controlling all confounding factors means reaching internal validity

• ...that is, being sure that results are really due to your manipulation only.

Internal validity is the basic minimum without which any experiment
is uninterpretable: Did in fact the experimental treatments maqke
a difference in the experimental instance?
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Experiments

Ceteris paribus: keep all things equal, but one
• This means all things

• Information; time of the day; room temperature; number of people; ...

• But also: awareness of being observed (Hawthorne effect, experimenter
demand effect)

• (this is why medical test have a placebo condition rather than no inter-
vention)

But can you really control everything? No, but you can randomise
• Some factors can be controlled

• Most others are randomized: you let them vary randomly and rely on a
high number of observations to smooth things out

• As N −→∞, random factors cancel each other out

• (example: die roll)

Experiments

Systematically vary the one variable of interest

• These are what is called Treatments

• They can be varied within or between subjects

• Between: different subjects are subjected to different treatments (needs
high N)

• Within: same subject is exposed to all treatments (needs less data, order
effects)

Experiments

Compare results with hypothesis: rejected or not?
• Statistical testing can tell us if two samples are different (in mean, median,

distribution, count...)

• Regression analysis or ANOVA can take care of multivariate analyses (con-
trol for common confounds as age, gender...)

Hypotheses are not proved true; they are not proven wrong
• Your tests tell us that you fail to reject the hypothesis.

• This does not mean it is true; it just means it is not random...

• ...and it means the hypothesis is supported by the data.

• other data might prove it wrong; or it might not always apply; or...

Good scientists try as hard as they can to prove themselves wrong
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Experiments

Economics as a non-experimental science

The economic world is extremely complicated. There are millions of
people and firms, thousands of prices and industries. One possible
way of figuring out economic laws in such a setting is by controlled
experiments.
A controlled experiment takes place when everything else but the
item under investigation is held constant. Thus a scientist trying to
determine whether saccharine causes cancer in rats will hold "other
things equal" and only vary the amount of saccharine. Same air,
same light, same type of rat. Economists have no such luxury when
testing economic laws. They cannot perform the controlled exper-
iments of chemists or biologists because they cannot easily control
other important factors. Like astronomers or meteorologists, they
generally must be content largely to observe.

Samuelson, Paul A., and William D. Nordhaus, 1965

Economics as a non-experimental science

What can we expect to learn from experiments in economics?

• Economies are indeed complicated

• Good data not always available

• Confounding factors abound

• Even if we could isolate a factor, how to run a proper experiment (e.g.
exit the euro?)

• Even if we could run an experiment on a simple class game, how does this
relate to the real world (external vailidity?)

Still, it is possible and there are things to be learned

6



Experimental Economics: peculiarities

ExEc is the use of the experimental method in economics

• Usually relies on simple abstraction of real problems (k.i.s.s!)

• Usually does not trust subjects to tell the truth unless properly incen-
tivized to do so

• Usually relies on giving full knowledge to participants

• Never lies and always tells subjects the truth, never deceiving them

Experimental Economics: incentives

Experimental Economics: incentive-compatibility

How much are you willing to pay for a soda can?

• Write the price down on a piece of paper

• hand it over to me (I’ll do some computations)

Experimental Economics: incentive-compatibility

How much are you willing to pay for a soda can?

• Now we sell for real!

• Actual selling price is written down

• Your price will be binding

• If your price ≥ the hidden price, you buy at the hidden price

• If your price < the hidden price, you do not buy.

• Write the price down on a piece of paper

• hand it over to me (I’ll reveal the price later)
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Experimental Economics: incentive-compatibility

The difference is the hypothetical bias

• Usually self-declared price > incentivized price

• The second decision is incentive-compatible

• I.e., you have real consequences, and your best strategy is to reveal your
true preferences

We go at great length to create incentive-compatible mechanisms

Experimental Economics: common knowledge

Rules of the game are common knowledge

• As in the previous example, all was clear before we set up the sale

• No surprises, no changes, no confederates (i.e. false participants)

• Usually instructions are read aloud to make sure that not only everyone
gets the same

• But that everybody knows that everyone has heard the same (common
knowledge)

Common knowledge levels the playing field

Experimental Economics: credibility and the ban on deception

How to be sure that everyone is playing the same game?

• Ex Economists never lie to subjects

• (this is not the case i psychology experiments)

• Deception (lying or in other ways inducing false beliefs in the subjects) is
banned

• This is made to make sure that the experiment is credible

• Subject can trust the experimenter do to exactly as he said

• Subjects’ beliefs are aligned

• Internal validity is enhanced

Lying is usually the fastest route; no deception means hard work, but
more trustworthy result
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