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DIFFERENCES IN DIFFERENCES - INTRO I CSP

CUASI AND NON EXPERIMENTAL METHODS

" Sometimes treatments (laws, reforms, funding) are randomly
assigned and sometimes they are not

" We would still want to know if they had impact
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DIFFERENCES IN DIFFERENCES - INTRO

CUASI AND NON EXPERIMENTAL METHODS

" Sometimes we can “explode” the
gradual or “natural” assignment of
treatment to evaluate impact

" Groups should be comparable




DIFFERENCES IN DIFFERENCES - ASSUMPTIONS

CUASI AND NON EXPERIMENTAL METHODS

" How to compare these groups?
= \We could check data before and after the intervention

" We could compare the difference between group in order to take
care of unobservable differences




DIFFERENCES IN DIFFERENCES - ASSUMPTIONS

CUASI AND NON EXPERIMENTAL METHODS

" |f we think about growing, it should be similar among groups:
parallel trends assumption

" This means that they don’t need to be fully balance groups
" We are using a linear trend

" \We could check empirical data



DIFFERENCES IN DIFFERENCES - ASSUMPTIONS H\ CSP

CUASI AND NON EXPERIMENTAL METHODS
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DIFFERENCES IN DIFFERENCES - MODELS

CUASI AND NON EXPERIMENTAL METHODS

= How would this look in a table?:

Before (T = 0) After (T = 1)

Control (D =0) E(Y;00) E(Yi01)

Treated (D = 1) E(Y;10) E(Yi11)

2 Dif = between



DIFFERENCES IN DIFFERENCES - MODELS

CUASI AND NON EXPERIMENTAL METHODS

" What about a regression?

=" Why would | use a regression?
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DIFFERENCES IN DIFFERENCES - EXAMPLE

CUASI AND NON EXPERIMENTAL METHODS

" An Energy Company was looking of ways of helping customers reduce
their energy consumption

=" Randomly assigned peer comparison treatment to 170.000 houses

" Provided monthly reports of energy consumption showing (to
assigned people) reference to neighbors' consumption

(a) Last month you used less than average but 74% MORE than your efficient neighbors.
Your efficiency standing: GOOD. @
EFRCENT

NEIGHBORS 363 kwn EFFICIENT 1.450° _ HOW YOUREDOING:
Although you used less electricity than the average ' GFEAT
of your neighbors, you used more than your e e Y bl » |goop ©®
efficient neighbors. See the back of this report for ALL NEIGHBORS 2759
some personalized suggestions to help you save ~ o) ¥ MFE RGN

even more energy and cost.

(a) November Neighbor Comparison | You used 28% MORE energy than your efficlent nelghbors,

* This ansegy ncdes combines slectrioty (KWh) and natural gas (therma) info a single measurement
* A 100-Watt bulb buming for 10 hours uses 1 kilowatt-hour KWh).

Tomado de Ayres, |., Raseman, S.,
& Shih, A. (2013)




DIFFERENCES IN DIFFERENCES — EXAMPLE s

CUASI AND NON EXPERIMENTAL METHODS

" Are the groups balanced?
" Does the parallel trends assumption hold?

Tomado de Ayres, I., Raseman, S.,
& Shih, A. (2013)




DIFFERENCES IN DIFFERENCES — EXAMPLE

CUASI AND NON EXPERIMENTAL METHODS

Table 1. SMUD OLS Regression of Log Household Monthly Average KWh/day

Mo controls  With controls
n=2262815 n=1585,49C

Treatment household —0.0013 —0.0006
FPost April 2008 (first mailing) —-0.0183* 0.07g4=
Ireatment x post April 2008 0.0199 00215
Cooling degree days (per billing cycle) 00021
Healing degree days (per billing cycle) 0.0006™*
Marrative template 0.0013

6 x 9 envelop 0.0009
Quarterly report recipients 0.1e3s"
House sq. ft. (in 100s) 0.0034***
House age 0.0002**
Pool 0.0457***
Spa —0.0030
House value (in $100,000s) 0.0042***
Gas heat 0.0317*
kWh/day usage in 2006 0.7595***
Tier 2 price in 2006 0.0296***
Length of residence —0.0006***
Mumber of residents 0.0079***
Head of household age effects Mo Yes
Income quarlile elfecls MNo Yes
Affluence effects® No Yes
Proprietary segment effects® No Yes
Census tracts fixed effects Mo Yes
Monthly fixed effects Mo Yes

Tomado de Ayres, |., Raseman, S., ﬁ’”m'md fixed effects UE"GL:F 0 ;"%1

& Shih, A. (2013)
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CUASI AND NON EXPERIMENTAL METHODS
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DIFFERENCES IN DIFFERENCES — EXAMPLE

CUASI AND NON EXPERIMENTAL METHODS

= Summary

" Dif in dif estimator is good to provide causal explanations
oecause reduces unobservable differences between groups

" |t needs to assume that growing trends are parallel
" This can come from balanced or unbalanced groups
" |t can be assumed (by random assignment) or checked with data

= Compares time differences assuming a linear behavior
" Adding covariates help lowering standard errors




