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Topics:

3. Identification

Research design, IV, OLS, RDD, quasi-experiments,
standard errors

4. Hedonic pricing

Theory and estimation

5. Quantitative spatial economics

General equilibrium models in spatial economics
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Wednesday:
3. Identification (1+2+3)

Thursday:
4. Hedonic pricing (1+2)
5. Quantitative spatial economics (1+2)



1. Introduction

o * Academics usually aim to identify causal effects
= (Causal effects: one process, a cause, contributes to
the production of another process
* the effect of a ‘treatment’ variable x on an
outcome variable y
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1. Introduction

2. Research design * Interesting correlations

3. Summary

o

= Spatial correlation of cholera deaths in 1854

-  John Snow
VU gg! peL bl  (Contaminated water...
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= Spurious correlations
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1. Introduction

2. Research design = Spurious correlations

3. Summary
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Do you think the below relationships may be

causal or are spurious correlations? Please judge
the following statements.

The faster that windmills are observed to rotate, the more wind is
observed. Therefore, wind is caused by the rotation of windmills.

Since the 1950s, both the atmospheric CO; level and obesity levels
have increased sharply. Hence, CO- causes obesity.
-9

Children that watch a lot of TV are the most violent. Clearly, TV
makes children more violent.

False
True

HDL ("good") cholesterol is negatively correlated with incidence of
heart attack. Hence, HDL lowers the prc:nbibiﬁty on a heart attack.

There is a positive correlation between smoking and lung cancer.
Hence, smoking causes lung cancer.
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Today

Setting up a research project

Discuss why RCT measures an average causal
effect of a treatment

Alternatives to RCTs
 OLS with controls
e [V
* Quasi-experimental methods

More economic reasoning than pure
econometrics!



1. Introduction

2. Research design = 8 steps when undertaking research

3. Summary

1. Formulate your hypotheses
2. Determine the ‘treatment’ variable(s) and the

‘outcome’ variable(s)

3. Think of an identification strategy to identify
causal effects

4. Select samples, discuss measurement error and

provide descriptives

5. Determine functional form of variables of
interest

6. Think of different issues in estimating standard
errors

e

Estimate model and interpret the results
8. Provide robustness checks of the results
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1. Introduction

2. Research design 1. Formulate your hypotheses

3. Summary

* Economic hypotheses
= Based on economic theory

= Humans often use reverse causal reasoning
* “House prices have gone down the last years,
but why?”
* Forward causal inference supplies answers

. L] L
e Reverse causal inference plies questior
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Please determine for the below questions
whether this is forward or reverse causal
reasoning

Taking a Covid vaccine helps to curb Covid infectic:rni

What are potential reasons for the high air pollution around
Lisbon?

0.2

Energy prices have increased dramatically the last couple

of months. | ie political situation could be a determinant.
There is a high risk of financial crises causing bank ruis

Reverse causal reasoning
Forward causal reasoning
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Determine the ‘treatment’ variable(s) and the
‘outcome’ variable(s)

Define what variables are available in your data

Focus on one (or a few) x variable(s) and one (or
a few y variables

Think about expected order of magnitude

10
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Think of an identification strategy to identify

Ca

w

usal effects

hat is your ‘treatment’ group and what is your
¥ ?

‘control’ group:

Discuss endogeneity issues

Might there be a selection effect?

What are potential unobserved factors? Are
these correlated with the treatment status?
Reverse causality?

(Measurement error?)

11



1. Introduction

2. Research design 3. Think of an identification strategy to identify
3. Summary

causal effects

* Define the appropriate econometric methods
* Discuss the identifying assumptions at
length!
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Please rank the identification strategiesin
how convincing these are in your opinion

The effect of a flu-vaccine on health using a
randomised controlled trial

1st

Include very detailed fixed effects, so use very local
variation in elevation, to to test the impact of flood
risk on residential location choices

2nd

When testing the impact of air pollution on health,
include many controls capturing geography, industry
composition, and infrastructure

3rd

Test the impact of eating vegetarian on health using a
20-year panel data of individuals

4th

Using gender of kids as an instrument for housing
5th demand (so using instrumental variables) to test the
impact of housing demand on house prices



1. Introduction

2. Research design 4. Select samples, discuss measurement error and

3. Summary

provide descriptives

* Should you use the full dataset?

= Variance in x is necessary!
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1. Introduction

2. Research design 4. Select samples, discuss measurement error and
3. Summary
provide descriptives

* Should you use the full dataset?

— Please discuss an example where you do not
want to use the dataset of the whole population
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\Whould you use the dataset on the full
population in the following examples?

Investigate the effectiveness of a Covid-19 mciin

Examine the effects of Covid-19 on student

Full population

0
fel

c | performance
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-+

E Test the impact of green space on house prices
o) 4

%

Research the effects of air pollution on heilth



1. Introduction

2. Research design 4. Select samples, discuss measurement error and

3. Summary

provide descriptives

* Data cleaning
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standard errors

4. Hedonic pricing

Theory and estimation

5. Quantitative spatial economics

General equilibrium models in spatial economics
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1. Introduction

2. Research design = 8 steps when undertaking research

3. Summary

1. Formulate your hypotheses
2. Determine the ‘treatment’ variable(s) and the

‘outcome’ variable(s)

3. Think of an identification strategy to identify
causal effects

4. Select samples, discuss measurement error and

provide descriptives

5. Determine functional form of variables of
interest

6. Think of different issues in estimating standard
errors

e

Estimate model and interpret the results
8. Provide robustness checks of the results
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1. Introduction

2. Research design 4. Select samples, discuss measurement error and
3. Summary
provide descriptives

= Measurement error is present in many datasets
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\What statement is true with respect to

measurement error?

@ 24%
0%
® 19%

® 5%

Random measurement error in both the
outcome variable and explanatory
variables are no bigissues

Random measurement error in the outcome
variable leads to estimates that are biased
towards zero

Random measurement errorin the
explanatory variable leads to estimates
that are biased towards zero

Both random measurement errorin the
outcome and explanatory variable leads to
biased estimates



1. Introduction

2. Research design 4, Select samples, discuss measurement error and
3. Summary

provide descriptives

* Random measurement error in y is not so much
of a problem

Yi

*

" Y —w=pxi+ €Dy =Px; + (6 +uwy)
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Select samples, discuss measurement error and

provide descriptives

Random measurement error in x biases the
effect towards zero

Vi

yi = f(x; +u;) +€; =¥ p - 0ify; is large

19
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2. Research design

Determine functional form of variables of

interest

The specification of /() is referred to as the
functional form

vi = f(x,ci,€)

Often a linear functional form is assumed:
yi = px; +yc; + €

20



Can you allow for non-linear effects in
Ordinary Least Squares?

T

o

Vv X
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Determine functional form of variables of
interest

Economists are often interested in elasticities
* Elasticity is percentage change of y in
response to a change in x

X

dx y

They therefore often estimate log-linear
regressions:
logy; = fplogx; +yc; + €

dlogy Odyx
d log x - oxy

« becausef =

22



0lo oy x
Show that 5 = L4 — i —,so Bis an elasticity ina
Ologx Oz vy

log-linear regression

-3

6
| am ready!



1. Introduction

2. Research design 5. Determine functional form of variables of
3. Summary
interest

= Elasticities
* Let'sassume logy; = [ logx; + yc; + €
o g, = gP loBXitYCite

. 0yi _ eﬁ log xj+yci+e€; iﬁ

0xj Xi
® % s ﬁ
0X; Xi
0y Xi . : .
+ B =222l which is an elasticity
0X; yi
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1. Introduction

2 WM 5. Determine functional form of variables of
interest

*  When use logs?
« Economic theory
« Residuals have a skewed distribution
« Heteroscedasticity
 Different unit sizes
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Think of different issues in estimating standard
errors

Whether [ is statistically significant depends on

standard error

* The smaller the standard error, the more
precise your conclusions are

[ssues to bear in mind...

 Should you cluster your standard errors?
 Is heteroscedasticity a problem?

* Is there serial/spatial autocorrelation?

26
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. (m levels) or —

Estimate model and interpret the results

Use statistical software to estimate your model

Usually we are interested in marginal effects

How much does y change (in units or %)
when x change with one unit (or %)

0y X
ox vy

— (in %)

27



1. Introduction

2. Research design 7. Estimate model and interpret the results

3. Summary

= Properly interpret 5 and its statistical
significance
*  “When x increases by 1 (units) y increases by
. (units). This effect is statistically significant
at the ...% level.”
* Specity the units!
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Estimate model and interpret the results

Statistical hypothesis testing is dependent on
statistical significance

il =
-

]
L3

m | m
—
-

« Alarge effect may be imprecise
A small, but stat. sign. effect may be
irrelevant

= L]
AIWG E DUOLII CLONOIT d 11 ()

See McCloskey and Ziliak (1996)

29
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7. Estimate model and interpret the results

= Make sure hc our variables are measurec
* logs, dummies, etc.
Specifications: X log x
y y=Bx+1 y=plogx+n
s Y 2 dy
B =— B =
0x d log x
xT1-y1p x11% -y 1 /100
log y logy =fBx+n logy =fBlogx +1n
. dlogy . dlogy
b= g=
dx d log x

xT1wy T (f*100)%

(for marginal changes in x)

xT1% -y T 8%



1. Introduction

2. Research design 7. Estimate model and interpret the results

3. Summary

= Note on larger changes in x in log-linear

regressions.

= Let'sassume the modellogy = fx + ¢, with x €
0.1

 Example: dummy variables

+ Halvorsen & Palmquist: x T1 > y T ((eﬁ —
1) *100)%
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Estimate model and interpret the results

Note on larger changes in x in log-linear

regressions.

Let’s assume the model logy = fx + ¢, with x €
0.1.

 Example: dummy variables

+ Halvorsen & Palmquist: x T1 - y 1T ((eﬁ -
1) *100)%

How much does y increase when £ = 0.01 and

F

B =17



You estimate log y; = Bx; + €; withx € {0, 1}.

What is the change in y; when 8 = 0.01 and when
B =17

®0 0.01 unit and 1 unit
O 0.01 unit and 1.72 units
® 16 1% and 100%
® 1 172% and 172%
®5 1% and 172%




1. Introduction

2. Research design 8. Provide robustness checks of the results

3. Summary

*  You make many somewhat arbitrary choices

= Test for sensitivity of your results with respect to
these choices
* ..Sensitivity analysis
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3. Summary

1. Introduction

2. Research design T()d ay:
3. Summary

= Economists are generally interested in causal effects

= 8 steps when undertaking research

1. Formulate your hypotheses
2. Determine the ‘treatment’ variable(s) and the ‘outcome’

variable(s)
3. Think of an identification strategy to identify causal
effects
4. Select samples, discuss measurement error and provide
l =

Determine functional form of variables of interest
Think of different issues in estimating standard errors
Estimate model and interpret the results

Provide robustness checks of the results
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