Difference-in-Differences and Event Study Design
Section Worksheet  ·  Graduate Policy Statistics  ·  HOPE Scholarship Data
 
	
	Background.  Georgia’s HOPE scholarship (Helping Outstanding Pupils Educationally) launched in 1993. It provided merit-based tuition assistance to Georgia high school graduates attending in-state colleges. This dataset is drawn from the Current Population Survey (CPS) and includes individuals ages 18–19 in Georgia and several comparison states from 1989–1997. The outcome of interest is InCollege, a binary indicator equal to 1 if the individual was enrolled in college at the time of the survey.


 
Key variables:
1. InCollege — binary, enrolled in college (outcome)
1. Georgia — binary, 1 = Georgia resident
1. After — binary, 1 = year ≥ 1993 (post-HOPE)
1. Year — survey year (89–97, 2-digit coded)
1. LowIncome — binary, 1 = low-income household
1. Black — binary, 1 = Black respondent
1. Age18 — binary, 1 = age 18 (vs. 19)
1. Weight — CPS survey weight
 

Part I — Difference-in-Differences
  STEP 1  
Build the 2×2 DD table
Using the data, calculate the (unweighted) mean of InCollege for each cell. You can use tabstat or mean in Stata, or compute from grouped means.
 
	
	Pre-HOPE (After = 0) Years 89–92
	Post-HOPE (After = 1) Years 93–97
	Difference (Post − Pre)

	Control states (Georgia = 0)
	___________
	___________
	___________

	Georgia (Georgia = 1)
	___________
	___________
	___________

	Difference (GA − Control)
	___________
	___________
	DD estimate = ___


 
  STEP 2  
Interpret the DD estimate
1. In plain language, what does the DD estimate represent? What is being differenced out in the first difference, and what is being differenced out in the second?
	 
 
 


 
1. What assumption is required for the DD estimate to be a valid causal estimate of HOPE’s effect? State it formally and in words.
	 
 
 


 
1. Looking at the pre-period values for control states and Georgia, do you see any pattern that concerns you about the parallel trends assumption?
	 
 
 


 
  STEP 3  
Sketch the DD graph by hand
Using the four cell means from your table, draw a DD graph on the axes below. Label both axes, show two lines (Georgia and control states) across the pre/post periods, and label the feature of the graph that corresponds to your DD estimate.
 
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




Label both axes and both lines.   Legend:   ▲  Georgia          ●  Control states
What visual feature corresponds to the DD estimate? Label it. 
  STEP 4  
Estimate the DD regression in Stata
 
	
	Required first.  The variable AfterGeorgia has been removed from the dataset. Before running any regression, generate the interaction term yourself using Georgia and After.


 
The basic DiD regression model is:
	InCollegeit  =  β0  +  β1  Georgiai  +  β2  Aftert  +  β3  (Georgia × After)it  +  εit


 
4a.  Run the regression of InCollege on Georgia, After, and your interaction term. Report your results below.
	 
 
 


 
4b.  What do each of the four coefficients represent in terms of the group means in your table? Fill in the mapping:
	β0  =          β1  =          β2  =          β3  =
 
 


 
4c.  Does your β3 match the DD estimate from Step 1? If not, why might they differ?
	 
 
 


 
4d.  Re-run the regression adding LowIncome, Black, and Age18 as controls. How does the estimate on your interaction term change? Does the direction and magnitude of the change make sense given what you know about HOPE’s design and who it targeted?
	 
 
 


 
4e (extension).  HOPE was explicitly merit-based — designed to help students who could afford to attend but needed a financial nudge, not the poorest students who already had need-based aid. Using the LowIncome variable, re-estimate the DiD separately for each income group. Do the results align with the program’s intended targeting?
	 
 
 


 



Part II — Event Study Design
	
	The 2×2 DiD collapses all pre-years into one “pre” period and all post-years into one “post.” An event study instead estimates a separate treatment effect for each year relative to the treatment, letting you (a) test whether pre-treatment trends were truly parallel, and (b) see how the effect evolves over time.


 


 STEP 5  
Examine year-by-year trends
Calculate mean InCollege for Georgia and control states in each year:
	tabstat InCollege if Georgia==1, by(Year) stat(mean) nototal
tabstat InCollege if Georgia==0, by(Year) stat(mean) nototal


 
	Year
	Control mean
	Georgia mean
	Gap (GA − Control)

	1989
	
	
	

	1990
	
	
	

	1991
	
	
	

	1992
	
	
	

	1993 ★
	
	
	

	1994
	
	
	

	1995
	
	
	

	1996
	
	
	

	1997
	
	
	


  STEP 6  
Sketch the event study graph by hand
Plot both group means (Georgia and control) across all nine years on the axes below. Label both axes, mark the treatment year with a vertical dashed line, and describe whether the pre-treatment trends look parallel and what happens to the gap after 1993.
 
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	



Label both axes, both lines, and mark the treatment year with a vertical line.   Legend:   ▲  Georgia          ●  Control states
  STEP 7  
Estimate the event study regression in Stata
	
	Make sure coefplot is installed before running this section:  ssc install coefplot


 
7a.  Set 1992 (coded as 92 in this dataset) as the base/reference year — the year just before HOPE launched. Then run the fully generalized event study regression with unit fixed effects, year fixed effects, and year-by-treatment interactions:
	* Set 1992 as the reference (omitted) year
fvset base 92 Year

* i.treat##i.Year gives treat main effect + all treat×year interactions
reg InCollege i.StateCode i.Year i.Georgia##i.Year, allbase


Note: The ## operator is critical. Using a single # with a separately-specified post can cause Stata to silently use the wrong baseline year, even when fvset base is specified.
 
7b.  Locate the treat#Year interaction coefficients in the output. Coefficients on years 89–91 are your pre-treatment estimates; those on 93–97 are post-treatment (all relative to 1992 = 0). What do you notice about the pre-period coefficients?
	 
 
 


 
7c.  Plot the event study coefficients with 95% confidence intervals:
	coefplot, keep(1.Georgia#*.Year) vertical recast(connected) ///
    xlabel(, angle(45)) ///
    xline(4.5) ///
    yline(0, lpattern(dash) lcolor(gray)) ///
    ytitle("Coefficient (relative to 1992)") ///
    title("Event study: HOPE scholarship")


The vertical line at xline(4.5) sits between the 4th and 5th plotted points because 1992 is the omitted base category and does not appear as a dot on the plot.
Attach or sketch your coefficient plot in the space below:
	[ Attach or sketch your coefplot output here ]


 
7d.  Interpret the pre-treatment coefficients. Are they statistically distinguishable from zero? What does this tell you about the parallel trends assumption?
	 
 
 


 











7e.  Compare your post-treatment event study estimates to the single DiD estimate from Part I. Are they consistent? What does the year-by-year pattern suggest about the dynamics of HOPE’s effect?
	 
 
 


 
7f (extension).  Conduct a formal joint F-test on all pre-treatment interaction terms. Report the F-statistic and p-value and state your conclusion.
	test 1.Georgia#89.Year 1.Georgia#90.Year 1.Georgia#91.Year

	F-statistic: ___          p-value: ___          Conclusion:
 
 


 

Part III — Connecting the Two Designs
Answer the following in 3–5 sentences each:
 
1. In what sense is the standard 2×2 DiD a restricted version of the event study? What restriction does it impose, and when is that restriction reasonable?
	 
 
 


 
1. Suppose a skeptic argues that Georgia was already on an upward enrollment trend before HOPE, and the control states were not. How does the event study help you respond? What would the coefficient plot need to show to reassure you?
	 
 
 


 
1. If you found that pre-trends were not parallel, what are your options as a researcher? Name at least two strategies and discuss the trade-offs.
	 
 
 


 

Data: Dee & Jackson (1999) / CPS replication dataset  ·  Treatment: Georgia HOPE scholarship, implemented 1993
