ECON 8000/9000 Empirical Energy Economics
PS7: Replication Exercise: Event Study
Christy Zhou

Instruction and Notes:

e Deadline: Sunday 4/19 @ 5pm

e  Submission: Please compile all results into a single PDF.

e Group: Everyone can work together, but only up to two students can submit the assignment together. If so, make
sure you include both names at the top when you submit.

e Here | write instructions using Stata. You can use other software if you like.

e This study has a replication package online. | recommend you follow my instructions below, which are slightly less
complicated than the online package.

Q1. Replication Severnini (2022) “The Power of Hydro Dams: Historical Evidence from the US over the 20" Century”, EJ
In this exercise, we will focus on producing event study estimates, in particular, the main results in Figure 4. We will first
do a visualization exercise to analyze the temporal variation. We will then produce the main event study results in a few
ways.

Q1.A Visualization Exercise
First, we will demonstrate the update of hydropower and reproduce Figure 1.
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Tasks:
e 1. Reproduce each panel of Figure 1 which cap the plot at year 1992. You can do something like:
o twoway ///
(line varl year if year <= 1992, options) ///
(line var2 year if year <= 1992, options) ///
(line var3 year if year <= 1992, options) ///
(line var4 year if year <= 1992, options), other options
graph export “path/filename.pdf”, replace
o You can do it in other ways as well.
e 2. After plotting all four panels, describe what you observe.

Q2. Event Study
In this exercise, we will study the main event in Figure 4. This is obtained using an ES under a typical TWFE specification.
We will also examine cohort-specific estimates and the plot using the Callaway and Sant'Anna (CS) estimator.
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Fig. 4. Impact of Hydro Dams on Population Density: Short- and Long-Run Estimates. (a) Pre-1950
Dams. (b) Post-1950 Dams.
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Tasks:

outcomes: Indensity (main outcome)
key cross-sectional identifier: county_fips
key temporal identifier: year
treatment timing (also the treatment cohort): year_treat
event time
= |nyears: evtime
= In decade: evtime_decade (this is evtime/10)
®* |ndummies:
e Dummies before event time = 0: evtime*b such as evtime20b
e Dummy for even time = 0: evtime0
e Dummies for post event time = 0: evtime*a such as evtime20a
Other vars for control
= Please read page 437 under Eq(1) to see definitions of the geographic controls: npff_*, reg_fips,
latcl, latc2, latc3, loncl, lonc2, lonc3, mt_*, mp_*, railtrack, waterway, distnearmsa_miles,
inst1994
Figure 4 separate analysis for pre-1995 dams, and post-1995 dams:
=  Figure 4 panel A: Limit sample to “if (treated_b1950==1 | falsetreat==1)"
=  Figure 4 panel B: Limit sample to “if (treated_a1950==1 | falsetreat==1)"

e 1. TWFE regression for both panels in Fig 4:

O

Run a reghdfe of Indensity on “evtimel00b-evtime20b evtime0-evtime80a”. The coefficients for these
dummies are what we will estimate
=  Control for “npff_*”"
=  Absorb the following in abs():
e “i.county_fipsi.year c.reg_ fipsti.year
c.latcl#i.year c.latc2#i.year c.latc3#i.year c.loncl#i.year c.lonc2#i.year c.lonc3#i.year
c.mt_summerl#ti.year c.mt_falll#i.year c.mt_winterl#i.year c.mt_springl#i.year
c.mp_summerl#i.year c.mp_falll#i.year c.mp_winterl#i.year c.mp_springl#i.year
c.railtrack#i.year c.waterway#i.year c.distnearmsa_miles#i.year c.inst1944#i.year”
e You may want to write them in a macro, say, under Sx_fe, as the list is long



e Recall the reason we do these is that although these are controls, the coefficients of them
are not really interesting to the researcher. So it is more computationally efficient if we
apply FWL to partial-out these controls with HDFE.

= Cluster SE at county_fips level
o Store the results in a table and compare the Figure 4.
= Note that the author use areg. When you use reghdfe, sometimes some collinear key vars will be
dropped, so it is ok if we don’t have a beta for all coefficients.
e 2. Event Study plot with TWFE
o Adirect way to do that is to store beta & Cls from your task one and plot them.
o Asimpler way is to use eventdd (please ssc install eventdd if you haven’t installed the package)
= Indicate event time: timevar() should be evtime_decade to make eventdd understand what you
plan to plot easier
= The default baseline time basetime() is -1
e We do not even need to specify, as we already use decades to measure event time.
e If you plan to use event time measured in years, you may want to specify baseline(-10).
=  Estimate window:
o Let’s use “lags(5) leads(6)” for both panels and B for simplicity
=  You can choose either accum or inrange.

e | recommend accum so that we pooled estimates outside the range together

e Butitis also common that people use inrange, which means they estimate all event time
dummies but only plot the leads and lags specified

=  Methods will be hdfe which means eventdd wil call reghdfe in the background.
e Assuming you put all absorbed items under x_fe,
e You can specify: “method(hdfe, absorb(Sx_fe) cluster(county_fips))”
o Plot both Panel A and Panel B and compare your plot to Figure 4.
= Recall for Figure 4 panel A: Limit sample to “if (treated_b1950==1 | falsetreat==1)"
= Recall for Figure 4 panel B: Limit sample to “if (treated_a1950==1 | falsetreat==1)"
o What do you observe?
e 3. Event Study with CS-DID estimator
o Setup:
= |Install csdid and drdid first.
=  Given that csdid doesn’t have a FWL feature (aka allow you to call reghdfe), there are two ways to
take care of HDFE
o Method 1: Estimate these FE separately in reghdfe and feed the estimate to csdid
o re-run Task 1 but add a savefe option. You can specify abs(Sx_fe, savefe)
o Reghdfe will store the default predicted FE under __hdfe*
o Note that in your own work, you may want to use options to name them better.
In this homework, we can directly call __hdfe* later, as all we want to do is to
demean Indensity for our event study plot for csdid.
o Later when running csdid, include __hdfe* but no need to include Sx_fe.
e Method 2: Residualize
o Re-run Task 1 but keep out “evtime100b-evtime20b evtime0-evtime80a”
o Then use “predict Indensity_resid, resid” to produce the demeaned version of
Indensity
o Later when running csdid, use Indensity_resid as the outcome variable. And there
in csdid, there is no longer any need to include Sx_fe.
= Cross-sectional identifier ivar() is county_fips
= Time identifier time() is year
= Cohort identifier gvar() is treatment timing year_treat
= (Cluster SE at county_fips level
= Specify long2 so that csdid understands the gap of event time given
= QOther options: choose notyet to include not yet treated
o Next we will plot both Panel A and Panel B and compare your plot to Figure 4.
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= Recall for Figure 4 panel A: Limit sample to “if (treated_b1950==1 | falsetreat==1)"
= Recall for Figure 4 panel B: Limit sample to “if (treated_a1950==1 | falsetreat==1)"
o Task 3.A Plot Panel A
= Task 3.A.1: Run a csdid and store the outcome.
e Method 1:

o Re-run Task 1 with savefe. Given we use default names, | recommend put “cap
drop __hdfe*” before the reghdfe with savefe option

o Run CSDID that similar to this “csdid Indensity Sx_ctrl __hdfe* Sif cond,
ivar(county_fips) time(year) gvar(year_treat) cluser(county_fips) notyet long2”.
The key is to include the FEs (__hdfe*) that from reghdfe.

e Method 2:

o Re-run Task 1 without “evtimel00b-evtime20b evtimeO-evtime80a”. Generate
residual “Indensity_resid” from the predict command.

o Run CSDID using Indensity_resid, similar to this “csdid Indensity_resid Sx_ctrl
Sif_cond, ivar(county_fips) time(year) gvar(year_treat) cluser(county_fips) notyet
long2”.

e You should observe coefficients for each cohort (4 of them) and weight.
e What kind of group heterogeneity do you observe?
Task 3.A.2: Store the table version of the event study
e For both methods:
e Run “estat event” first just to take a look at the result
e Run “estat event, estore(a_name_you_choose)”
e Store result “a_name_you_choose” to a table
Task 3.A.3: Plot Event Study (ES)
e For both methods, we can plot 3 ways:
e Version 1: All years

o Re-run 3.A.1 (aka reghfe with savefe and csdid with __hdfe* etc)

o Run “estat event”

o Run “csdid_plot” and store the graph

e \Version 2: A narrower window

o Re-run 3.A.1 (aka reghfe with savefe and csdid with __hdfe* etc)

o Run “estat event, window(-50,80)"

o Run “csdid_plot, xlabel(-50(10)80)” and store the graph

e Version 3:
o Re-run Version 2 but remove “long2” in the option
=  Compare Version 1 vs Version 2 and your cohort-specific results from Task 3.A.1
e Explain which cohort drives the estimates that you observe in the event study graph?
= Compare Version 2 vs Version 3:
o What happened to the estimate in the event year -107?
e Do you know why? Speculate
= Compare Version 2 with Figure 4 Panel A
o Task 3.B Plot Panel B
= Repeat Task 3.A above for Panel B.
=  For version 2, choose “window(-80 60)” and “xlabel(-80(10)60)” for the plot
=  Compare Version 2 with Figure 4 Panel B



