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1   * Regression discontinuity data task
2   * There are 2 ways to run this. One is described in lines 5‐10, another one in lines 11‐13
3   * The file contains a lot of line breaks (///), so do NOT run it through the Command window
4   * Use .do file instead
5   * This .do file should be put in the folder with the data files
6   * Run the following 2 lines ALONE; a pop‐up will appear, then browse this .do file.
7   ssc install project, replace
8   project, setup
9   * Line to set the current directory to the one with the .do file and data files
10   project OlegTeleginDiscontinuityCodeSample, cd
11   * Alternatively, you can ignore lines 5‐10 and just change line 13 manually to
12   * set cd to the directory containing data files, and run this line alone
13   cd "C:\Users\Username\Downloads\Data Task Files"
14   * Lines 14‐287 can be run altogether. 
15   * Clear memory, install and set the scheme for the graphs, and install 
16   * the command for the binned scatter plots and RD
17   clear
18   net install scheme‐modern, from("https://raw.githubusercontent.com/mdroste/stata‐scheme‐modern/master/")
19   set scheme modern, perm
20   ssc install binscatter, replace
21   net install rdrobust, from(https://raw.githubusercontent.com/rdpackages/rdrobust/master/stata) replace
22   ssc install estout, replace
23   set autotabgraphs on
24   * Import .txt file as a string and delimit it into a table
25   infix str Imptxt 1‐16 using Revenue.txt
26   gen logrev = real(substr(Imptxt, 1, 10))
27   gen rest_id = real(substr(Imptxt, 11, 4))
28   gen time = real(substr(Imptxt, 15, 2))
29   drop Imptxt
30   frame create additional
31   gen Dopvar1=.
32   gen Dopvar2=.
33   * Import .csv files into the additional frame, delimit and merge them with our data
34   forvalues i = 1(1)10 {
35    frame change additional
36    if `i' == 10 {
37    local filename "month`i'.csv"
38    }
39    else {
40    local filename "month0`i'.csv"
41    }
42    import delimited "`filename'", varnames(1) clear
43    save temp_data, replace
44    frame change default
45    merge 1:1 rest_id time using temp_data
46    replace Dopvar1 = stars if _merge == 3
47    replace Dopvar2 = score if _merge == 3
48    drop _merge stars score
49   }
50   rename Dopvar1 stars
51   rename Dopvar2 score
52   sort rest_id time
53   gen ndate = _n
54   * Delete an additional frame
55   frame drop additional
56   * Calculate fractional parts of scores and scores around the threshold
57   gen frac_score = score ‐ trunc(score)
58   gen half_frac_score = (2*frac_score‐trunc(2*frac_score))/2
59   * For each number of displayed stars, tabulate the number of restaurants, 
60   * the mean, s.d., min, and max revenue. Store to .tex
61   estpost tabstat logrev , by(stars) statistics(count mean sd min max)
62   esttab using "table1.tex", replace ///
63   cells("count mean(fmt(%12.2f)) sd(fmt(%12.2f)) min(fmt(%12.2f)) max(fmt(%12.2f))") ///
64   nonumber nomtitle nonote noobs label booktabs ///
65   collabels("N" "Mean" "SD" "Min" "Max") varlabels(`e(labels)')
66   *Check if any of the stars are miscalculated
67   gen mistake = stars ‐ round(2*stars)/2
68   summarize mistake
69   * Plot cumulative distribution function for logrev
70   cumul logrev, gen(cumul_logrev)
71   sort cumul_logrev
72   line cumul_logrev logrev, scale(1.5) name(a)
73   sort rest_id time
74   * Calculate massive consecutive score changes in the opposite directions and create an index 
75   * for the restaurants with huge fluctuations (likely to have a small number of reviews)
76   gen diffscore = score‐score[_n‐1]
77   gen incons_score = 0
78   replace incons_score = 1 if diffscore > 1.5 & diffscore[_n+1] < ‐1.5
79   replace incons_score = 1 if diffscore < ‐1.5 & diffscore[_n+1] > 1.5
80   replace incons_score = . if time == 1 | time == 10
81   egen no_reviews_index = max(incons_score), by(rest_id)
82   drop diffscore incons_score
83   summarize no_reviews_index
84   * Find restaurants with potentially deleted reviews and create an index for the obs to ignore
85   gen wrong_scores_index = 0
86   quietly summarize ndate
87   forvalues i = 1(1)`r(max)' {
88    if score[`i']==0 {
89    local m = `i'‐time[`i']+1
90    quietly summarize score in `m'/`i'
91    local m1 = r(sum)
92    quietly replace wrong_scores_index = `m1' in `m'/`i'
93    quietly replace wrong_scores_index = 0 in `i'
94    }
95   }
96   replace wrong_scores_index = 1 if wrong_scores_index!=0
97   summarize wrong_scores_index
98   * Calculate smoothed revenue if rev faces huge consecutive changes in different directions
99   gen rev = exp(logrev)
100   gen rev_change = rev[_n]/rev[_n‐1]
101   replace rev_change = . if time == 1
102   gen rev_incr = 0
103   replace rev_incr = 1 if rev_change > 10
104   replace rev_incr = . if time == 1
105   gen rev_drop = 0
106   replace rev_drop = 1 if rev_change < 0.1
107   replace rev_drop = . if time == 1
108   gen rev_big_chan = 0
109   replace rev_big_chan = 1 if rev_drop == 1 & rev_incr[_n+1] == 1
110   replace rev_big_chan = 1 if rev_incr == 1 & rev_drop[_n+1] == 1
111   replace rev_big_chan = . if time == 1 | time == 10
112   egen rest_w_big_chan = max( rev_big_chan ), by( rest_id )
113   summarize rev_big_chan rest_w_big_chan
114   gen rev_smooth = rev
115   replace rev_smooth = (rev[_n‐1]+rev+rev[_n+1])/3 if rest_w_big_chan == 1
116   gen logrev_smooth = log(rev_smooth)
117   gen rev_smooth_index = 1
118   replace rev_smooth_index = 0 if (time == 1 | time == 10) & rest_w_big_chan == 1
119   * Draw histograms of + and ‐ spikes around the threshold compared with the whole sample
120   gen rev_big_chan_incr = 0
121   replace rev_big_chan_incr = 1 if rev_incr == 1 & rev_drop[_n+1] == 1
122   replace rev_big_chan_incr = . if time == 1 | time == 10
123   gen rev_big_chan_drop = 0
124   replace rev_big_chan_drop = 1 if rev_drop == 1 & rev_incr[_n+1] == 1
125   replace rev_big_chan_drop = . if time == 1 | time == 10
126   twoway (histogram half_frac_score if rev_big_chan_incr== 1 & half_frac_score >0.05 & ///
127   half_frac_score <0.45, width(0.1) color(sand%80)) (histogram half_frac_score if ///
128   half_frac_score >0.05 & half_frac_score < 0.45, width(0.1) color(edkblue%60)), ///
129   legend(on order(1 "Upward spikes  " 2 "Whole sample") row(1) position(7)) ///
130   xtitle("Score around the threshold") xlabel(0.05 "‐0.2" 0.15 "‐0.1" ///
131   0.25 "0" 0.35 "+0.1" 0.45 "+0.2") ylabel(0 1 2 3) ysc(r(0 3.5)) scale(1.5) ///
132   xline(0.25) fxsize(73) fysize(63) name(b)
133   twoway (histogram half_frac_score if rev_big_chan_drop == 1 & half_frac_score > 0.05 ///
134   & half_frac_score <0.45, width(0.1) color(sand%80)) (histogram half_frac_score if ///
135   half_frac_score >0.05 & half_frac_score <0.45, width(0.1) color(edkblue%60)), ///
136   legend(on order(1 "Downward spikes  " 2 "Whole sample") row(1) position(7)) ///
137   xtitle("Score around the threshold") xlabel(0.05 "‐0.2" 0.15 "‐0.1" 0.25 "0" ///
138   0.35 "+0.1" 0.45 "+0.2") ylabel(0 1 2 3) ysc(r(0 3.5)) scale(1.5) xline(0.25) ///
139   fxsize(73) fysize(63) name(c)
140   graph combine c b, name(comb1)
141   drop rev_change rev_incr rev_drop
142   * Check if we still have a lot of restaurants with fluctuating revenue (then drop vars)
143   gen rev_change_smooth = rev_smooth[_n]/rev_smooth[_n‐1]
144   replace rev_change_smooth = . if time == 1
145   gen rev_incr_smooth = 0
146   replace rev_incr_smooth = 1 if rev_change_smooth > 10
147   replace rev_incr_smooth = . if time == 1
148   gen rev_drop_smooth = 0
149   replace rev_drop_smooth = 1 if rev_change_smooth < 0.1
150   replace rev_drop_smooth = . if time == 1
151   gen rev_big_chan_smooth = 0
152   replace rev_big_chan_smooth = 1 if rev_drop_smooth == 1 & rev_incr_smooth[_n+1] == 1
153   replace rev_big_chan_smooth = 1 if rev_incr_smooth == 1 & rev_drop_smooth[_n+1] == 1
154   replace rev_big_chan_smooth = . if time == 1 | time == 10 | time == 2 | time == 9
155   egen rest_w_big_chan_smooth = max( rev_big_chan_smooth ), by( rest_id )
156   replace rest_w_big_chan_smooth = . if rev_smooth_index == 0
157   summarize rev_big_chan_smooth rest_w_big_chan_smooth
158   drop rev_change_smooth rev_incr_smooth rev_drop_smooth ///
159   rev_big_chan_smooth rest_w_big_chan_smooth
160   * Summary statistics for the cleaned data
161   summarize logrev if rev_smooth_index == 1 & no_reviews_index == 0 & wrong_scores_index == 0
162   tabstat logrev if rev_smooth_index == 1 & no_reviews_index == 0 & ///
163   wrong_scores_index == 0, by( stars ) statistics(count mean sd min max)
164   * Draw binned scatter plots
165   binscatter logrev score if no_reviews_index==0 & wrong_scores_index==0, ///
166   rd(0.25 0.75 1.25 1.75 2.25 2.75 3.25 3.75 4.25 4.75) line(none) xtitle("Score") ///
167   ytitle("Revenue, log($)") xlabel(0.25 "0.25" 0.75 "0.75" 1.25 1.75 2.25 2.75 ///
168   3.25 3.75 4.25 4.75, nogrid labsize(vsmall)) ylabel(, nogrid) xticks(1 2 3 4 5) ///
169   scale(1.5) fxsize(75) fysize(55) name(d)
170   binscatter logrev_smooth score if no_reviews_index==0 & wrong_scores_index==0 & ///
171   rev_smooth_index==1, rd(0.25 0.75 1.25 1.75 2.25 2.75 3.25 3.75 4.25 4.75) ///
172   line(none) xtitle("Score") ytitle("Smoothed Revenue, log($)") xlabel(0.25 ///
173   "0.25" 0.75 "0.75" 1.25 1.75 2.25 2.75 3.25 3.75 4.25 4.75, nogrid labsize(vsmall)) ///
174   ylabel(, nogrid) xticks(1 2 3 4 5) scale(1.5) fxsize(75) fysize(55) name(e)
175   graph combine d e, name(comb2)
176   * Draw histograms of scores and fractional parts of scores
177   xtile logrev_quar = logrev if no_reviews_index==0 & wrong_scores_index==0 & ///
178   rev_smooth_index==1, nq(4)
179   histogram score, width(0.125) xlabel(0 1 2 3 4 5, nogrid) xtitle("Score") ///
180   ylabel(, nogrid) scale(1.5) name(f)
181   histogram half_frac_score if half_frac_score>0.05 & half_frac_score<0.45 & ///
182   no_reviews_index==0 & wrong_scores_index==0 & rev_smooth_index==1, width(0.025) ///
183   xlabel(0.05 "‐0.2" 0.15 "‐0.1" 0.25 "0" 0.35 "+0.1" 0.45 "+0.2", nogrid) ///
184   ylabel(, nogrid) xline(0.25) xtitle("Score around the threshold") scale(1.5) ///
185   lwidth(vvthin) lcolor(black%70) name(g)
186   * Now for quartiles
187   histogram half_frac_score if half_frac_score>0.05 & half_frac_score<0.45 ///
188   & logrev_quar == 1 & no_reviews_index==0 & wrong_scores_index==0 & ///
189   rev_smooth_index==1, width(0.025) xlabel(0.05 "‐0.2" 0.15 "‐0.1" 0.25 ///
190   "0" 0.35 "+0.1" 0.45 "+0.2", nogrid) ylabel(, nogrid) xline(0.25) ///
191   xtitle("Score around the threshold") scale(1.5) name(h)
192   histogram half_frac_score if half_frac_score>0.05 & half_frac_score<0.45 ///
193   & logrev_quar == 2 & no_reviews_index==0 & wrong_scores_index==0 & ///
194   rev_smooth_index==1, width(0.025) xlabel(0.05 "‐0.2" 0.15 "‐0.1" 0.25 ///
195   "0" 0.35 "+0.1" 0.45 "+0.2", nogrid) ylabel(, nogrid) xline(0.25) ///
196   xtitle("Score around the threshold") scale(1.5) name(i)
197   histogram half_frac_score if half_frac_score>0.05 & half_frac_score<0.45 ///
198   & logrev_quar == 3 & no_reviews_index==0 & wrong_scores_index==0 & ///
199   rev_smooth_index==1, width(0.025) xlabel(0.05 "‐0.2" 0.15 "‐0.1" 0.25 "0" ///
200   0.35 "+0.1" 0.45 "+0.2", nogrid) ylabel(, nogrid) xline(0.25) ///
201   xtitle("Score around the threshold") scale(1.5) name(j)
202   histogram half_frac_score if half_frac_score>0.05 & half_frac_score<0.45 ///
203   & logrev_quar == 4 & no_reviews_index==0 & wrong_scores_index==0 & ///
204   rev_smooth_index==1, width(0.025) xlabel(0.05 "‐0.2" 0.15 "‐0.1" 0.25 ///
205   "0" 0.35 "+0.1" 0.45 "+0.2", nogrid) ylabel(, nogrid) xline(0.25) ///
206   xtitle("Score around the threshold") scale(1.5) name(k)
207   histogram logrev, name(l)
208   * Generate scores at T+1 and bins of equal width for scores and scores at T+1 (101)
209   gen score_change = score[_n+1] if time < 10
210   gen bin = trunc(20*score)+1
211   gen bin_new = trunc(20*score_change)+1
212   * New dummy equals 1 if the bin number increases at t+1, 0 if not, N/A if time = 10
213   gen bin_incr = 0
214   replace bin_incr = 1 if bin_new > bin & time < 10
215   replace bin_incr = . if time == 10
216   * Calculate 20 bins for int_scores (0.05 each) and create bins around the threshold
217   gen frac_bin = trunc(20*frac_score)+1
218   gen half_frac_bin = trunc(20*(frac_score ‐ trunc(2*frac_score)/2))+1
219   * Calculate the increase frequency for each bin and store them as a variable
220   mean bin_incr if no_reviews_index==0 & wrong_scores_index==0 & rev_smooth_index==1, ///
221   over(half_frac_bin)
222   matrix meansdop = r(table)
223   local n = rowsof(meansdop)+1
224   gen increase_frequencydop = .
225   forvalues i = 1/`n' {
226    replace increase_frequencydop = meansdop[1, `i'] in `i'
227   }
228   * Plot typical restaurant revenue over time
229   scatter rev time in 1/10, scale(1.5) xtitle("Time") ytitle("Revenue, $") name(m)
230   * Create a graph to visualize probabilites for different bins
231   quietly summarize bin_incr if no_reviews_index==0 & wrong_scores_index==0 & ///
232   rev_smooth_index==1 & half_frac_bin>1 & half_frac_bin<10
233   local mean04 = r(mean)
234   quietly summarize bin_incr if no_reviews_index==0 & wrong_scores_index==0 & ///
235   rev_smooth_index==1 & half_frac_bin>2 & half_frac_bin<9
236   local mean03 = r(mean)
237   quietly summarize bin_incr if no_reviews_index==0 & wrong_scores_index==0 & ///
238   rev_smooth_index==1 & half_frac_bin>3 & half_frac_bin<8
239   local mean02 = r(mean)
240   twoway bar increase_frequencydop ndate if (ndate >= 2 & ndate <= 4) | ///
241   (ndate >= 6 & ndate <= 9), barw(1) scale(1.4) xtitle("Score around the threshold", ///
242   size(small)) color(navy%60) ytitle("Prob. of getting to a higher bin at T+1", ///
243   size(small)) xlabel(1.5 "‐0.2" 2.5 "‐0.15" 3.5 "‐0.1" 4.5 "‐0.05" 5.5 "0" 6.5 ///
244   "+0.05" 7.5 "+0.1" 8.5 "+0.15" 9.5 "+0.2") ylabel(.46 "0.46" .48 "0.48" .5 "0.5" ///
245   .52 "0.52" .54 "0.54") xline(5.5) || bar increase_frequencydop ndate in 5, barw(1) ///
246   color(navy%100) || function y = `mean04', lpattern(dash) range(1.5 9.5) lcolor(sand) ///
247   || function y = `mean03', lpattern(dash) range(1.5 9.5) lcolor(dkgreen) || ///
248   function y = `mean02', lpattern(dash) range(1.5 9.5) lcolor(cranberry) ///
249   legend(order(3 4 5) label(3 "Average probability for the bandwidth = 0.4") ///
250   label(4 "Average probability for the bandwidth = 0.3") ///
251   label(5 "Average probability for the bandwidth = 0.2") position(7)) ///
252   plotregion(margin(0)) name(n)
253   * Linear regressions and VIF checks
254   reg logrev score if no_reviews_index==0 & wrong_scores_index==0
255   reg logrev_smooth score if no_reviews_index==0 & wrong_scores_index==0 & rev_smooth_index==1
256   reg logrev score stars if no_reviews_index==0 & wrong_scores_index==0
257   estat vif
258   reg logrev_smooth score stars if no_reviews_index==0 & wrong_scores_index==0 & ///
259   rev_smooth_index==1
260   estat vif
261   * RD figures for smoothed and non‐smoothed data
262   rdplot logrev_smooth half_frac_score if half_frac_score>0.05 & half_frac_score<0.45 ///
263   & no_reviews_index==0 & wrong_scores_index==0 & rev_smooth_index==1, c(0.25) ///
264   graph_options(xtitle("Score around the threshold") ytitle("Smoothed Revenue, log($)") ///
265   xlabel(0.05 "‐0.2" 0.15 "‐0.1" 0.25 "0" 0.35 "+0.1" 0.45 "+0.2") ///
266   xsc(r(0.05 0.45)) scale(1.3) name(o))
267   rdplot logrev half_frac_score if half_frac_score>0.05 & half_frac_score<0.45 & ///
268   no_reviews_index==0 & wrong_scores_index==0, c(0.25) ///
269   graph_options(xtitle("Score around the threshold") ytitle("Revenue, log($)") ///
270   xlabel(0.05 "‐0.2" 0.15 "‐0.1" 0.25 "0" 0.35 "+0.1" 0.45 "+0.2") ///
271   xsc(r(0.05 0.45)) scale(1.3) name(p))
272   * RD regressions
273   rdrobust logrev_smooth half_frac_score if half_frac_score>0.05 & half_frac_score<0.45 ///
274   & no_reviews_index==0 & wrong_scores_index==0 & rev_smooth_index==1, c(0.25)
275   rdrobust logrev half_frac_score if half_frac_score>0.05 & half_frac_score<0.45 ///
276   & no_reviews_index==0 & wrong_scores_index==0, c(0.25)
277   * After the end of the work, delete temporary data file, .tex tables, and graph names
278   * For Windows
279   erase temp_data.dta
280   erase table1.tex
281   graph drop a b c d e f g h i j k l m n o p comb1 comb2
282   * For Mac/Linux (one of two should display a mistake)
283   rm temp_data.dta
284   rm table1.tex
285   graph drop a b c d e f g h i j k l m n o p comb1 comb2
286   * Delete the project used to obtain the current directory
287   project RDDataTask, pclear
288   


