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#Title: Analyst Coverage Overlaps and Interfirm Information Spillovers
#Authors: Tim Martens and Christoph J. Sextroh

#Responsible for code: Tim Martens
#Date: 15.04.2021

#introduction-------=--—-—-——-—-— -
#this file sets the parameters for all following r files

#directories are masked/deleted

#working

directory-———-—-—-———"—"—""— """

base: :setwd()

#parameters————- - - oo

base::set.seed(42) ##set seed

getwd () #packages——————— - - - — o

usepackage function<-function(p) {

if('base::is.element (p,installed.packages()[,1]1))
utils::install.packages (p, dep=TRUE, repos="http://cran.r-project.org")

base::require(p,character.only=TRUE)
}

packages<-c("tidyr","dplyr", "haven'", "readxl",
ies","reshape", "stargazer", "openxlsx", "pscl",

for (i in packages){

usepackage function(i) ##load package
}
base::rm(list=base::1s()) #f#clean
base::gc() ##clean

"lfe","multiwayvcov", "lmtest", "zoo", "dumm

"ggplOt2",

"readr",

"fixest",

"DescTools")
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#introduction-------—-——-————-——— -
#this file prepares crsp header data for further processing

#prepare data——————- " - - —m oo oo
crsp header<-haven::read dta("crsp stock header information 20180307.dta") ##import
data

crsp header<-base::as.data.frame(crsp header) ##change to data frame

crsp header[, "permno"]<-base::as.character(crsp header[, "permno"]) ##transform
variable to character

crsp header<-crsp header[,c("permno","hsiccd")] ##delete unnecessary variables

consistencycheck<-base::nrow(crsp header) f##security break

crsp header<-crsp header[!base::duplicated(base::paste(crsp header[,"permno"], sep=""))
,]1 ##delete duplicates

base::stopifnot(consistencycheck==base::nrow(crsp header)) ##security break

base::save(crsp header,file="crsp header processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares patents data for further processing

#prepare data-——————-—— " — - oo
patents<-utils::read.csv(file="patents 20180112.csv",stringsAsFactors=FALSE)
##import data

for(i in c("fdate","idate")) {
patents[,1]<-base::as.Date(patents[,1],"%m/%d/%Y") ##transform variable to date
patents<-patents['!base::is.na(patents[,1]),] ##delete observations with missing
variables

}

for(i in c("permno", "patnum™)) {
patents[,i]<-base::as.character (patents[,1]) ##transform variable to character

}

for(i in c("permno", "patnum™)) {
patents<-patents['!base::is.na(patents[,1]),] ##delete observations with missing
variables
patents<-patents[!patents[,i]=="",] ##delete observations with missing variables

}

patents[,"fyear"]<-base::gsub(".{6}$","",patents[, "fdate"]) ##generate year variable
patents[,"iyear"]<-base::gsub(".{6}$","",patents[, "idate"]) ##generate year variable

patents<-patents[patents[,"fdate"]>="1920-01-01",] ##reduce data
patents<-patents[patents[,"fdate"]<="2010-12-31",] ##reduce data

patents[, "numpatents"]<-1 ##generate variable

consistencycheck<-base::nrow(patents) ##security break
patents<-patents['base::duplicated(base::paste(patents[,"permno"]," ",patents[,"patnum
"],sep="")),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(patents)) #f#security break

base::save(patents, file="patents processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares cites data for further processing

fprepare data-——--—-———--———--- - - -
cites<-utils::read.csv(file="cites 20180112.csv",stringsAsFactors=FALSE) ##import data

for(i in c("citing","cited")) {
cites[,1]<-base::as.character(cites[,1i]) ##transform variable to character

}

for(i in c("citing","cited")) {
cites<-cites['base::is.na(cites[,1]),] ##delete observations with missing variables
cites<-cites['cites[,i]=="",] ##delete observations with missing variables

}
cites[, "numcit"]<-1 ##generate variable

consistencycheck<-base::nrow(cites) ##security break
cites<-cites['base::duplicated(base::paste(cites[,"citing"]," ",cites[,"cited"], sep=""
)),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(cites)) f#i#security break

base::save(cites, file="cites processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares total patents data for further processing

#prepare data-——————-—— " — - oo
base::load(file="patents processed.Rdata") ##import data

total patents<-stats::aggregate(patents[c("numpatents")],patents[c("permno","iyear")],
base::sum,na.rm=TRUE) ##aggregate data

permno<-base::data.frame("permno"=base::unique (total patents[, "permno"]), "merge"=1)
##create temporary data frame

year<-base::data.frame("iyear"=c(base: :min(patents[,"fyear"],na.rm=TRUE) :base: :max (pat
ents[,"fyear"],na.rm=TRUE) ), "merge'"=1) #f#create temporary data frame
permno_year<-base::merge(permno, year) ##merge

total patents<-base::merge(total patents,permno_year,all.x=TRUE, all.y=TRUE) ##merge
total patents[,"cited numpatents"]<-base::ifelse(base::is.na(total patents[, "numpatent
s"1),0,total patents[,"numpatents”]) ##£fill nas with zero

total patents[,"citing fyear"]<-total patents[,"iyear"] ##generate variable

total patents[,"cited permno"]<-total patents[,"permno"] f##generate variable

total patents[,"numpatents"]<-NULL ##delete variable

total patents[,"merge"]<-NULL f##delete variable

total patents[,"iyear"]<-NULL f##delete variable

total patents[, "permno"]<-NULL ##delete variable

total patents<-total patents[base::order(total patents[,"cited permno"],total patents][
,"citing fyear"]),] ##order data

total patents<-total patents%>%dplyr::group by(cited permno) ##group data

total patents<-total patents%>%dplyr::mutate(lag3 cited numpatents=dplyr::lag(cited nu
mpatents,n=3,default=0)) ##calculate lag

total patents<-total patents%>%dplyr::mutate(cited patentstocktotal=base::cumsum(cited
_numpatents)) #fcalculate sum

total patents<-total patents%>%dplyr::mutate(cited patentstockunder3y=zoo::rollapplyr(
cited numpatents, 3, sum,partial=TRUE)) ##calculate sum

total patents<-total patents%>%dplyr::mutate(cited patentstockbetween3and7y=zoo::rolla
pplyr(lag3 cited numpatents, 5, sum,partial=TRUE)) ##calculate sum

total patents<-base::as.data.frame(total patents) ##ungroup data

total patents[,"cited patentstockunder3yperc"]<-total patents[,"cited patentstockunder
3y"]/total patents[,"cited patentstocktotal"] ##generate variable

total patents[,"cited patentstockbetween3and/yperc"]<-total patents[,"cited patentstoc
kbetween3and7y"]/total patents[,"cited patentstocktotal”] ##generate variable

total patents<-total patents[,c("cited permno","citing fyear","cited patentstocktotal"
,"cited patentstockunder3yperc","cited patentstockbetween3and7yperc")] ##reduce data

consistencycheck<-base::nrow(total patents) f##security break

total patents<-total patents[!base::duplicated(base::paste(total patents[,"cited permn
o"l]," ",total patents[,"citing fyear"],sep="")),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(total patents)) f##security break

base::save(total patents,file="total patents processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares total citations data for further processing

#prepare data-——————-—— " — - oo
base::load(file="patents processed.Rdata") ##import data

patents<-patents|[,c("permno", "patnun", "fyear","iyear")] ##reduce data
base::colnames (patents)<-base::paste("citing ",base::colnames(patents),sep="") f##add
prefix

base::load(file="cites processed.Rdata") ##import data

patents cites<-base::merge(patents,cites,by.x=c("citing patnum"),by.y=c("citing"))
##merge

total citations<-stats::aggregate(patents cites[c("numcit")],patents cites[c("citing p
ermno","citing fyear")],base::sum,na.rm=TRUE) f##aggregate data

total citations[,"citing totalcites"]<-total citations[,"numcit"] ##generate variable
total citations[, "numcit"]<-NULL ##delete variable

consistencycheck<-base::nrow(total citations) ##security break

total citations<-total citations[!base::duplicated(base::paste(total citations[,"citin
g permno"]," ",total citations[,"citing fyear"],sep="")),] ##delete duplicates
base::stopifnot (consistencycheck==base::nrow(total citations)) f##security break

base::save(total citations,file="total citations processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares the uspatentcitation data for further processing

#start---------—— - -
uspatentcitation<-readr::read delim("uspatentcitation 20190306.tsv","\t",escape double
=FALSE, trim w=TRUE, col types='"ccccccccd",progress=FALSE) ##import data
uspatentcitation<-base::as.data.frame (uspatentcitation) ##change to data frame

uspatentcitation[,"citation id"]<-base::as.character(uspatentcitation][,"citation id"])
##transform variable to character

uspatentcitation[, "patent id"]<-base::as.character(uspatentcitation][, "patent id"])
##transform variable to character

uspatentcitation<-uspatentcitation[!base::duplicated(base: :paste(uspatentcitation[, "pa
tent id"]," ",uspatentcitation[,"citation id"],sep="")),] ##delete duplicates

base::colnames (uspatentcitation)<-base::paste("suspatentcitation ",base::colnames (uspa
tentcitation), sep="") ##add prefix

consistencycheck<-base::nrow(uspatentcitation) f#isecurity break
uspatentcitation<-uspatentcitation[!base::duplicated(base: :paste(uspatentcitation[, "su
spatentcitation patent 1d"]," ",uspatentcitation[,"suspatentcitation citation 1id"],sep
="")),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(uspatentcitation)) ##security break

base::save(uspatentcitation, file="uspatentcitation processed.Rdata") ##export data

base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares citation flows data for further processing

#prepare data-——————-—— " — - oo
base::load(file="patents processed.Rdata") ##import data

tempa<-patents[,c("permno", "patnum", "class","subclass","x1", "ncites", "fyear", "fdate","
iyear","idate")] ##reduce data
tempb<-patents[,c("permno", "patnum", "class","subclass","x1", "ncites","fyear", "fdate”,"
iyear","idate")] ##reduce data

base::colnames (tempa)<-base::paste("citing ",base::colnames (tempa), sep="") ##add
prefix
base::colnames (tempb)<-base::paste("cited ",base::colnames (tempb),sep="") ##add prefix

base::rm(patents) f##clean
base::gc() ##clean

base::load(file="cites processed.Rdata") ##import data

cites<-base::merge(cites, tempa,by.x=c("citing"),by.y=c("citing patnum")) ##merge
cites<-base::merge(cites, tempb,by.x=c("cited"),by.y=c("cited patnum")) ##merge

base::load(file="uspatentcitation processed.Rdata") ##import data

uspatentcitation<-uspatentcitation[,c("suspatentcitation patent id","suspatentcitation
_citation id","suspatentcitation category")] ##reduce data

consistencycheck<-base::nrow(cites) ##security break
cites<-base::merge(cites,uspatentcitation,by.x=c("citing","cited"),by.y=c("suspatentci
tation patent id","suspatentcitation citation id"),all.x=TRUE,all.y=FALSE) f##merge
base::stopifnot (consistencycheck==base::nrow(cites)) f#i#security break

cites[, "examinernumcit"]<-base::ifelse(cites[,"suspatentcitation category"]=="cited

by examiner",1,0) ##generate variable

cites|[, "examinernumcit"]<-base::ifelse(base::is.na(cites|[, "examinernumcit"]),0,cites],
"examinernumcit"]) ##adjust variable

cites[, "othernumcit"]<-base::ifelse(!'cites[,"suspatentcitation category"]=="cited by
examiner",1,0) ##generate variable
cites[,"othernumcitadjusted"]<-base::ifelse(base::is.na(cites[, "othernumcit™]),0,cites
[, "othernumcit"]) ##adjust variable
cites[,"othernumcit"]<-base::ifelse(base::is.na(cites[,"othernumcit"]),1,cites[,"other
numcit"]) ##adjust variable

cites[,"inclassnumcit"]<-base::ifelse(cites][,"citing class"]==cites[,"cited class"], 1,
0) ##generate variable

cites[,"outclassnumcit"]<-base::ifelse(cites[,"citing class"]!'=cites][,"cited class"],1
,0) ##generate variable

cites[, "insubclassnumcit"]<-base::ifelse(cites[,"citing subclass"]==cites[,"cited subc
lass"]&cites[,"citing class"]==cites[,"cited class"],1,0) ##generate variable

cites[, "outsubclassnumcit"]<-base::ifelse(cites[,"citing subclass"]'!=cites[,"cited sub
class"]|cites[,"citing class"]'=cites][,"cited class"],1,0) ##generate variable

cites _aggr<-stats::aggregate(cites[c("numcit", "examinernumcit","othernumcit", "othernum
citadjusted","inclassnumcit", "outclassnumcit", "insubclassnumcit", "outsubclassnumcit")]
,cites[c("citing permno","cited permno","citing fyear")],base::sum, na.rm=TRUE)
##aggregate data

stopifnot(cites_aggr[, "numcit"]==cites aggr[,"inclassnumcit"]+cites aggr[,"outclassnum
cit"]) ##security break
stopifnot(cites_aggr[, "numcit"]==cites aggr[,"insubclassnumcit"]+cites aggr[, "outsubcl
assnumcit"]) ##security break
stopifnot(cites_aggr[, "numcit"]==cites aggr[,"examinernumcit"]+cites aggr[, "othernumci
t"]) ##security break

cites aggr[,"citing cited pair"]<-base::paste(cites aggr[,"citing permno"]," ",cites a
ggr[,"cited permno"],sep="") ##generate variable

base::rm(tempa, tempb) ##clean

base::gc() ##clean

citing cited pair<-base::data.frame("citing cited pair"=base::unique(cites aggr[,"citi
ng cited pair"]),"merge"=1) ##generate data frame

year<-base::data.frame("citing fyear"=c(base::min(cites aggr[,"citing fyear"],na.rm=TR
UE) :base::max(cites aggr[,"citing fyear"],na.rm=TRUE)), "merge"=1l) f##generate data
frame
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citing cited pair year<-base::merge(citing cited pair,year) ##merge

citing cited pair year[,"citing permno"]<-base::gsub(".{6}5","",citing cited pair year
[,"citing cited pair"]) ##reconstruct permno

citing cited pair year[,"cited permno"]<-base::gsub("".{6}","",citing cited pair year]|
,"citing cited pair"]) ##reconstruct permno

citing cited pair year[,"merge"]<-NULL ##delete variable

citation flows<-base::merge(cites aggr,citing cited pair year,all.x=TRUE,all.y=TRUE)
##merge

citation flows[,"citing numcit"]<-base::ifelse(base::is.na(citation flows[, "numcit"]),
O,citation flows[, "numcit"]) ##fill nas with zero

citation flows[,"citing inclassnumcit"]<-base::ifelse(base::is.na(citation flows[,"inc
lassnumcit"]),0,citation flows[,"inclassnumcit"]) ##fill nas with zero

citation flows[,"citing outclassnumcit"]<-base::ifelse(base::is.na(citation flows[,"ou
tclassnumcit"]),0,citation flows[,"outclassnumcit"]) ##£fill nas with zero

citation flows[,"citing insubclassnumcit"]<-base::ifelse(base::is.na(citation flows[,"
insubclassnumcit"]),0,citation flows[,"insubclassnumcit"]) ##£fill nas with zero
citation flows[,"citing outsubclassnumcit"]<-base::ifelse(base::is.na(citation flows][,
"outsubclassnumcit"]),0,citation flows[, "outsubclassnumcit"]) ##£fill nas with zero
citation flows[,"citing examinernumcit"]<-base::ifelse(base::is.na(citation flows[, "ex
aminernumcit"]),0,citation flows[,"examinernumcit"]) ##£fill nas with zero

citation flows[,"citing othernumcit"]<-base::ifelse(base::is.na(citation flows[, "other
numcit"]),0,citation flows[,"othernumcit"]) ##£fill nas with zero

citation flows[,"citing othernumcitadjusted"]<-base::ifelse(base::is.na(citation flows
[, "othernumcitadjusted"]),0,citation flows[,"othernumcitadjusted"]) ##£fill nas with
zero

citation flows[,"citing self citation"]<-base::ifelse(citation flows[,"citing permno"]
==citation flows[,"cited permno"],1,0) ##generate variable

citation flows[,"numcit"]<-NULL #fdelete variable

citation flows[,"inclassnumcit"]<-NULL ##delete variable
citation flows[,"outclassnumcit"]<-NULL ##delete variable
citation flows[,"insubclassnumcit"]<-NULL ##delete variable
citation flows[,"outsubclassnumcit"]<-NULL ##delete variable
citation flows[,"examinernumcit"]<-NULL ##delete variable
citation flows[,"othernumcit"]<-NULL ##delete variable
citation flows[,"othernumcitadjusted"]<-NULL ##delete variable

consistencycheck<-base::nrow(citation flows) f##security break

citation flows<-citation flows['!base::duplicated(base::paste(citation flows[,"citing p
ermno"]," ",citation flows[,"cited permno"]," ",citation flows[,"citing fyear"],sep=""
)),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(citation flows)) ##security break

base::save(citation flows,file="citation flows processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares ibes data for further processing

fprepare data-——--—-———--———--- - - -
broker closure<-readxl::read excel("broker closure 20180706cs.xlsx") ##import data
broker closure<-base::as.data.frame(broker closure) f##change to data frame

broker closure[,"datenorm"]<-base::paste(broker closure[,"datenorm"],"-01", sep="")
##adjust variable

broker closure[,"closure year"]<-base::as.numeric(base::gsub(".{6}5","",broker closure
[,"datenorm"])) f##generate variable

base::save(broker closure, file="broker closure processed.Rdata") ##export data
base::rm(list=base::1s()) #f#clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares ibes data for further processing

fprepare data-——--—-———--———--- - - -
broker merger<-readxl::read excel("broker merger.xlsx") ##import data

broker_merger<—base::as.data.frame(broker:merger) ##change to data frame

broker merger[, "datenorm"]<-base::paste(broker merger[,"datenorm"],"-01",sep="")
##adjust variable

broker merger[,"closure year"]<-base::as.numeric(base::gsub(".{6}5","",broker merger[,
"datenorm"])) ##generate variable

base::save(broker merger, file="broker merger processed.Rdata") ##export data

base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares ibes crsp link data for further processing

#prepare data-——————-—— " — - oo
ibes crsp link<-haven::read dta("ibes crsp link 20180516.dta") ##import data
ibes crsp link<-base::as.data.frame(ibes crsp link) ##change to data frame

ibes crsp link[,"permno"]<-base::as.character(ibes crsp link[,"permno"]) ##transform
variable to character

ibes crsp link[,"edate"]<-base::as.character(ibes crsp link[,"edate"]) ##adjust
variable
ibes crsp link[,"sdate"]<-base::as.character(ibes crsp link[,"sdate"]) ##adjust
variable

ibes crsp link[,"edate"]<-base::ifelse(base::is.na(ibes crsp link[,"edate"]),base::as.
character (base::Sys.Date()),ibes crsp link[, "edate"]) ##adjust variable

base::save(ibes crsp link,file="ibes crsp link processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares ibes data for further processing

#prepare data-——————-—— " — - oo
ibes<-haven::read dta("detail history detail file with actuals 20180315.dta")

##import data

ibes<-base::as.data.frame(ibes) ##change to data frame

ibes<-ibes[,c("ticker","anndats","analys", "estimator")] ##reduce data
Yy

base::gc() ##clean

ibes[, "year"]<-base::gsub(".{6}$","",ibes[, "anndats"]) f{#i#generate variable
ibes<-ibes[ibes[, "year"]1<=2010,] ##reduce data

ibes<-ibes[!base:
ibes<-ibes|[!base:
ibes<-ibes|[!base:

1is
1is
1is

.na(ibes[, "estimator"]),] ##delete observations with missing data
.na(ibes[, "analys"]),] ##delete observations with missing data
.na(ibes[,"ticker"]),] #i#delete observations with missing data

ibes<-ibes[!base::is.na(ibes[,"year"]),] ##delete observations with missing data
ibes<-ibes['ibes[, "estimator"]=="",]1 ##delete observations with missing data
ibes<-ibes['ibes[, "analys"]=="",] ##delete observations with missing data
ibes<-ibes['ibes[, "ticker"]=="",] ##delete observations with missing data
ibes<-ibes[!'ibes[, "year"]=="",] ##delete observations with missing data

ibes<-ibes[ibes[, "analys"]'=0,] ##reduce data

ibes<-ibes[!'base::duplicated(base::paste(ibes[, "ticker"]," ",ibes[,"anndats"]," ", ibes
[,"year"]," ",ibes[,"analys"],sep="")),] ##delete duplicates

base::save(ibes, file="ibes processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean

base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares segments data for further processing

#prepare data——————- " - - —m oo oo
segments<-haven::read dta("crsp compustat merged database historical segments 20180613
.dta™) ##import data

segments<-base::as.data.frame (segments) f#i#change to data frame

segments[, "count"]<-1 ###generate variable

segmentsgeoseg<-segments[segments[, "stype"]=="GEOSEG",] ##reduce data
segmentsgeoseg<-stats::aggregate (segmentsgeoseg[c("count™)], segmentsgeoseg[c("datadate
", "gvkey")],base: :sum,na.rm=TRUE) ##aggregate

segmentsgeoseg|[, "geosegcount"]<-segmentsgeoseg[, "count"] ##generate variable
segmentsgeoseg[, "count"]<-NULL ##delete variable

segmentsbusseg<-segments[segments[, "stype"]=="BUSSEG",] ##reduce data
segmentsbusseg<-stats::aggregate (segmentsbusseg[c("count™)], segmentsbusseg[c("datadate
", "gvkey")],base: :sum,na.rm=TRUE) ##aggregate

segmentsbusseg|[, "bussegcount"]<-segmentsbusseg[, "count"] #f#generate variable
segmentsbusseg[, "count"]<-NULL ##delete variable

segments<-base: :merge (segmentsgeoseqg, segmentsbusseqg, al1=TRUE) ##merge

segments|[, "year"]<-base::gsub(".{6}5","",segments[, "datadate"]) ##generate variable
segments[, "datadate"]<-NULL ##delete variable

segments<-segments['base::duplicated(base::paste(segments|[, "gvkey"]," ",segments][, "yea
r"],sep="")),] ##delete duplicates

consistencycheck<-base::nrow(segments) ##security break
segments<-segments['base::duplicated(base::paste(segments|[, "gvkey"]," ",segments][, "yea
r"],sep="")),] i#i#delete duplicates

base::stopifnot (consistencycheck==base::nrow(segments)) ##security break

base::save(segments, file="segments processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction--—----——-——————— - - -
#this file merges ibes data and ibes crsp link data

base::load(file="ibes processed.Rdata") ##import data
base::load(file="ibes crsp link processed.Rdata") ##import data

base::stopifnot(base::inherits(ibes[,"ticker"], "character")==TRUE) ##assure that
variables have the same format
base::stopifnot(base::inherits(ibes crsp link[,"ticker"],"character")==TRUE)
##assure that variables have the same format

ibes ibes crsp link<-base::merge(ibes,ibes crsp link,by.x=c("ticker"),by.y=c("ticker")
,all.x=FALSE, all.y=FALSE) f#merge

ibes ibes crsp link<-ibes ibes crsp link[ibes ibes crsp link[,"anndats"]>=ibes ibes cr
sp_link[,"sdate"]&lbes ibes crsp link[,"anndats"]<=ibes ibes crsp link[,"edate"],]
##assure clean data

ibes ibes crsp link<-ibes ibes crsp link[ibes ibes crsp link[, "score"] %in% c(1:4),]
##assure clean data

consistencycheck<-base::nrow(ibes ibes crsp link) f##security break

ibes ibes crsp link<-ibes ibes crsp link['base::duplicated(base::paste(ibes ibes crsp
link[,"ticker"]," ",ibes ibes crsp link[, "anndats"]," ",ibes ibes crsp link[,"year"],"
~",ibes ibes crsp link[,"analys"],sep="")),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(ibes_ ibes crsp link)) ##security break

base::save(ibes ibes crsp link, file="ibes ibes crsp link processed.Rdata") ##export
data

base::rm(list=base::1s()) ##clean

base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares ibes experience data for further processing

#prepare data-——————-—— " — - oo
base::load("ibes ibes crsp link processed.Rdata") ##import data

ibes ibes crsp link<-ibes ibes crsp link['base::duplicated(base::paste(ibes ibes crsp
link[, "permno"]," ",ibes ibes crsp link[,"year"]," ",ibes ibes crsp link[, "analys"], se
p="")),] ##delete duplicates

ibes ibes crsp link<-ibes ibes crsp link%>%dplyr::group by (analys) ##group data
ibes ibes crsp link<-ibes ibes crsp link%>%dplyr::mutate(minyear=base::min(year))
#f#calculate min

ibes ibes crsp link<-base::as.data.frame(ibes ibes crsp link) ##ungroup data

ibes ibes crsp link[,"expy"]<-base::as.numeric(ibes ibes crsp link[,"year"])-base::as.
numeric(ibes ibes crsp link[,"minyear"]) ##generate variable

ibes experience<-ibes ibes crsp link[,c("permno","analys","year","expy")] ##reduce
data

ibes experience<-ibes experience%>%dplyr::group by (year) ##group data

ibes experience<-ibes experience%>%dplyr::mutate (expquant090=stats::quantile (expy,prob
s=0.90)) ##calculate quantile

ibes experience<-base::as.data.frame(ibes experience) ##ungroup data

ibes experiencel[, "expyo090"]<-base::ifelse(ibes experience[, "expy"]>ibes experiencel,"
expquant090"],1,0) #i#generate variable
ibes experiencel[, "expyu090"]<-base::ifelse(ibes experience[, "expy"]<=ibes experiencel[,
"expquant090"],1,0) ##generate variable

for(i in c("expy", "expguant090™)) {
ibes experience[, 1]<-NULL f##reduce data

}

base::save(ibes_experience,file="ibes experience processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares ibes expertise data for further processing

#prepare data-——————-—— " — - oo
base::load(".ibes ibes crsp link processed.Rdata") ##import data

ibes ibes crsp link<-ibes ibes crsp link['base::duplicated(base::paste(ibes ibes crsp
link[, "permno"]," ",ibes ibes crsp link[,"year"]," ",ibes ibes crsp link[, "analys"], se
p="")),] ##delete duplicates

ibes ibes crsp link[,"count"]<-1 ##generate variable

base::load(file="crsp header processed.Rdata") ##import

crsp header[,"sic2"]<-base::gsub(".{2}$","",crsp header[, "hsiccd"]) ##generate
variable

ibes expertise<-base::merge(ibes ibes crsp link,crsp header,by=c("permno"),all.x=FALSE
,all.y=FALSE) f#merge

tempind<-stats::aggregate(ibes expertise[c("count")],ibes expertise[c("analys","year",
"sic2")],base::sum,na.rm=TRUE) ##aggregate

tempind[, "indcount"]<-tempind[, "count"] ##generate variable

tempind[, "count"]<-NULL iif#delete variable

tempanalyst<-stats::aggregate (ibes expertise[c("count")],ibes expertise[c("analys", "ye
ar")],base::sum,na.rm=TRUE) ##aggregate

tempanalyst[, "totalcount"]<-tempanalyst[, "count"] ##generate variable

tempanalyst[, "count"]<-NULL ifdelete variable

temp<-base::merge (tempanalyst, tempind,by=c("analys", "year"),all.x=FALSE,all.y=FALSE)
##merge

temp[, "hiind"]<=(temp[, "indcount"]/temp[, "totalcount"])*2 ##generate variable

ibes expertise<-stats::aggregate(temp[c("hiind")],temp[c("analys","year")],base::sum,n
a.rm=TRUE) f##aggregate

ibes expertise[,"hiindo90"]<-base::ifelse(ibes expertisel[,"hiind"]1>0.9,1,0)
##generate variable
ibes expertisel[,"hiindu90"]<-base::ifelse(ibes expertise[,"hiind"]<=0.9,1,0)
##generate variable

for(i in c("hiind")) {
ibes expertise[,i]<-NULL f##reduce data
}

consistencycheck<-base::nrow(ibes expertise) f##security break

ibes expertise<-ibes expertise[!base::duplicated(base::paste(ibes expertisel[,"analys"]
, " ",1lbes expertisel[,"year"],sep="")),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(ibes expertise)) ##security break

base::save(ibes_expertise, file="ibes expertise processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares ibes portfolio data for further processing

#prepare data-——————-—— " — - oo
base::load("ibes ibes crsp link processed.Rdata") ##import data

ibes ibes crsp link<-ibes ibes crsp link['base::duplicated(base::paste(ibes ibes crsp
link[, "permno"]," ",ibes ibes crsp link[,"year"]," ",ibes ibes crsp link[, "analys"], se
p="")),] ##delete duplicates

ibes ibes crsp link[,"numfirms"]<-1 ##generate variable

ibes portfolio<-stats::aggregate(ibes ibes crsp link[c("numfirms")],ibes ibes crsp lin
k[c("analys","year")],base: :sum,na.rm=TRUE) ##aggregate data

ibes portfolio<-ibes portfolio%>%dplyr::group by(year) ##group data

ibes portfolio<-ibes portfolio%>%dplyr::mutate(portquant090=stats::quantile(numfirms,p
robs=0.90)) ##calculate quantile

ibes portfolio<-base::as.data.frame(ibes portfolio) ##ungroup data

ibes portfoliol[,"porto090"]<-base::ifelse(ibes portfoliol[, "numfirms"]>ibes portfoliol[,
"portquant090"],1,0) ##generate variable
ibes portfoliol[,"portul090"]<-base::ifelse(ibes portfoliol[, "numfirms"]<=ibes portfoliol
, "portquant090"],1,0) ##generate variable

for(i in c("numfirms", "portquant090™)) {
ibes portfoliol[,i]<-NULL f##reduce data
}

base::save(ibes portfolio, file="ibes portfolio processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares ibes actions data for further processing

#prepare data-——————-—— " — - oo
base::load("ibes ibes crsp link processed.Rdata") ##import data

ibes ibes crsp link[,"analys actions"]<-1 f##generate variable

ibes actions<-stats::aggregate(ibes ibes crsp link[c("analys actions")],ibes ibes crsp
_link[c("analys", "permno","year'")],base: :sum,na.rm=TRUE) ##aggregate data

ibes actions<-ibes actions%>%dplyr::group by(year) ##group data

ibes actions<-ibes actions%>%dplyr::mutate(actionsquant050=stats::quantile(analys acti
ons,probs=0.50)) f#i#calculate gquantile

ibes actions<-base::as.data.frame(ibes actions) ##ungroup data

ibes actions[,"actionso050"]<-base::ifelse(ibes actions[, "analys actions"]>ibes action
s[,"actionsquant050"],1,0) ##generate variable
ibes actions[,"actionsu050"]<-base::ifelse(ibes actions[, "analys actions"]<=ibes actio
ns[,"actionsquant050"],1,0) ##generate variable

for(i in c("analys actions","actionsquant050")) {
ibes actions[,1]<-NULL #i#reduce data
}

base::save(ibes_actions,file="ibes actions processed.Rdata") f##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares ibes common data for further processing

#prepare data-——————-—— " — - oo
base::load("ibes ibes crsp link processed.Rdata") ##import data

ibes ibes crsp link<-ibes ibes crsp link['base::duplicated(base::paste(ibes ibes crsp
link[, "permno"]," ",ibes ibes crsp link[,"year"]," ",ibes ibes crsp link[, "analys"], se
p="")),] ##delete duplicates

base::load("ibes experience processed.Rdata") ##import data
ibes<-base::merge (ibes ibes crsp link,ibes experience,all=FALSE) ##merge
stopifnot(base::nrow(ibes ibes crsp link)==base::nrow(ibes)) f##security break
base::load("ibes portfolio processed.Rdata") ##import data
ibes<-base::merge (ibes,ibes portfolio,all=FALSE) ##merge
stopifnot(base::nrow(ibes ibes crsp link)==base::nrow(ibes)) f##security break
base::load("ibes actions processed.Rdata") ##import data
ibes<-base::merge (ibes, ibes actions,all=FALSE) ##merge
stopifnot(base::nrow(ibes ibes crsp link)==base::nrow(ibes)) f##security break
base::load("ibes expertise processed.Rdata") ##import data
ibes<-base::merge (ibes, ibes expertise,all=FALSE) ##merge
stopifnot(base::nrow(ibes ibes crsp link)==base::nrow(ibes)) f##security break

list<-base::1s() ##clean
list<-list[!'list %in% c("ibes")] ##clean
base::rm(list=list) ##clean

ibes a<-ibes f##create temp data
ibes b<-ibes f##create temp data

base::colnames (ibes a)<-base::paste("a ",base::colnames(ibes a),sep="") ##add prefix
base::colnames (ibes b)<-base::paste("b ",base::colnames(ibes b),sep="") ##add prefix

ibes common<-base::merge(ibes a,ibes b,by.x=c("a analys","a year"),by.y=c("b analys","
b year"),all.x=FALSE,all.y=FALSE) ##merge

ibes common<-ibes common[ibes common[,"a permno"]'=ibes common[,"b permno"],]
##reduce data

ibes common[, "common analys"]<-1 ##generate variable

ibes common[, "common actionso050"]<-base::ifelse(ibes common[,"a actionso050"]==1&ibes
_common[,"b actionso050"]==1,1,0) f##generate variable
ibes common[, "common actionsu050"]<-base::ifelse(ibes common[,"a actionso050"]==0&ibes
_common[,"b actionso050"]==0,1,0) ##generate variable
ibes common[,"only a actionso050"]<-base::ifelse(ibes common[,"a actionso050"]==1&ibes
_common[,"b actionso050"]==0,1,0) ##generate variable
ibes common[,"only b actionso050"]<-base::ifelse(ibes common[,"a actionso050"]==0&ibes
_common[,"b actionso050"]==1,1,0) f##generate variable

dummiesacommonanalys<-c("common analys") ##create vector of dummies

dummiesactionsone<-base::grep("common actions",base::colnames(ibes_ common) ,value=TRUE)
##create vector of dummies

dummiesactionstwo<-base::grep("only a actions",base::colnames(ibes_ common) ,value=TRUE)
##create vector of dummies

dummiesactionsthree<-base::grep("only b actions",base::colnames(ibes common),value=TRU

E) f#f#fcreate vector of dummies

dummiesexperience<-base::grep("a expy'",base::colnames(ibes common),value=TRUE)
##create vector of dummies

dummiesportfolio<-base::grep("a port",base::colnames(ibes common), value=TRUE)

##create vector of dummies

dummiesexpertise<-base::grep("a hiind",base::colnames(ibes common),value=TRUE)
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##create vector of dummies

ibes common<-stats::aggregate (ibes common[c (dummiesacommonanalys,dummiesactionsone,dum
miesactionstwo,dummiesactionsthree, dummiesexperience,dummiesportfolio, dummiesexpertise
)1,ibes common[c("a permno","b permno","a year")],base::sum,na.rm=TRUE) ##aggregate
data

consistencycheck<-base::nrow(ibes common) f##security break

ibes common<-ibes common[!base::duplicated(base::paste(ibes common[,"a permno"]," ",ib
es common[,"b permno"]," ",ibes common[,"a year"],sep="")),] ##delete duplicates
base::stopifnot (consistencycheck==base::nrow(ibes common)) ##security break

base::save(ibes_ common, file="ibes common processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares ibes total data for further processing

#prepare data-——————-—— " — - oo
base::load("ibes ibes crsp link processed.Rdata") ##import data

ibes ibes crsp link<-ibes ibes crsp link['base::duplicated(base::paste(ibes ibes crsp
link[, "permno"]," ",ibes ibes crsp link[,"year"]," ",ibes ibes crsp link[, "analys"], se
p="")),] ##delete duplicates

ibes ibes crsp link[,"total analys"]<-1 ##generate variable

ibes total<-stats::aggregate(ibes ibes crsp link["total analys"],ibes ibes crsp link[c
("permno","year")],base: :sum,na.rm=TRUE) ##aggregate data

base::save(ibes total,file="ibes total processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean



g w N

o

10
11
12
13
14
15
16

17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33

34
35
36

37
38
39
40
41
42
43

#introduction-------—-——-————-——— -
#this file prepares funda data for further processing

#prepare data-——————-—— " — - oo
funda<-haven::read dta("crsp compustat merged fundamentals annual 20180318.dta")
##import data

funda<-base::as.data.frame (funda) f##change to data frame

fundal[, "lpermno"]<-base::as.character (fundal[, "lpermno"]) ##transform variable to
character
fundal[, "fyear"]<-base::as.character (fundal[, "fyear"]) ##transform variable to character

funda<-funda['base::is.na(fundal[, "fyear"]),] ##delete observations with missing data
funda<-funda[!base::is.na(fundal[, "lpermno"]),] ##delete observations with missing data

funda<-funda[!base::is.na(fundal,"at"]),] ##delete observations with missing data

funda<-funda[fundal[,"indfmt"]=="INDL",] ##assure clean data
##http://www.kaikaichen.com/?2p=387

funda<-funda[fundal[, "datafmt"]=="STD",] f#f#assure clean data
funda<-funda[fundal, "popsrc"]=="D",] f#i#assure clean data
funda<-funda[fundal[, "consol"]=="C",] ##assure clean data

funda<-funda['base::duplicated(base::paste(fundal[, "lpermno"]," ", fundal[,"fyear"],sep="
")) ,] ##delete duplicates

fundal, "xrd adj"]<-base::ifelse(base::is.na(fundal,"xrd"]),0, fundal[,"xrd"])
fundal[, "randdassets"]<-fundal[, "xrd adj"]/fundal[, "at"]

fundal[, "roa"]<-fundal[, "oibdp"]/fundal, "at"]

fundal[, "capexassets"]<-fundal, "capx"]/fundal, "at"]

fundal[, "ppeassets"]<-fundal[, "ppent"]/fundal, "at"]

fundal[, "leverage"]<-(fundal[,"dltt"]+fundal[,"dlc"])/fundal[, "at"]

fundal[, "txdb adj"]<-base::ifelse(base::is.na(fundal[,"txdb"]),0, fundal, "txdb"])
fundal, "tobing"]1<-((fundal[, "csho"]*fundal[, "prcc f"])+funda[,"at"]-fundal[, "ceg"]-fundal[
,"txdb adj"])/funda["at"]

funda<-fundal,c("lpermno", "gvkey", "fyear", "datadate", "cusip","tic", "state","1linkdt", "1
inkenddt", "at", "sale", "xrd", "randdassets", "roa", "capexassets", "ppeassets", "leverage","
tobing")] ##delete unnecessary variables

consistencycheck<-base::nrow(funda) ##security break
funda<-funda['base::duplicated(base::paste(fundal[, "lpermno"]," ", fundal[,"fyear"],sep="
")),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(funda)) f##security break

base::save(funda, file="funda processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#int
#thi

roduction-———--—————————-—— -
s file prepares hpsimilarity data for further processing

#prepare data-——————-—— " — - oo
hpsimilarity<-utils::read.delim("tnic2 allyears extend scores HIGRAN 20180701.txt'")
##import data

hpsimilarity<-base::as.data.frame (hpsimilarity) ##change to data frame

hpsimilarityl[, "vear"]<-base::as.character (hpsimilarity[,"vear"]) ##transform
variable to character

hpsimilarityl[, "gvkeyl"]<-base::as.character(hpsimilarity[,"gvkeyl"]) ##transform
variable to character

hpsimilarityl[, "gvkey2"]<-base::as.character(hpsimilarityl[, "gvkey2"]) ##transform
variable to character

hpsimilarity[, "hp score"]<-hpsimilarity[,"score"] ##rename variable
hpsimilarityl[, "score"]<-NULL ##delete variable

cons

hpsimilarity<-hpsimilarity['base::duplicated(base::paste(hpsimilarityl[, "year"]," ", hps

imil
base
base

base
base

istencycheck<-base: :nrow(hpsimilarity) ##security break

arityl[,"gvkeyl"]," ",hpsimilarityl[, "gvkey2"],sep="")),] ##delete duplicates
::stopifnot (consistencycheck==base: :nrow(hpsimilarity)) #i#security break

::save(hpsimilarity, file="hpsimilarity processed.Rdata") f##export data
::rm(list=base::1s()) ##clean
::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares sic data for further processing

fprepare data-——--—-———--———--- - - -
sic2<—readr::read_delim("sic2720190326.csv",";",escape_double=FALSE,trim_ws=TRUE,col_t
ypes= cols(sic2=col double(),descriptions=col character())) ##import data
sic2<-base::as.data.frame(sic2) ##transform to data frame

base::save(sic2,file="sic2 processed.rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares the inventors common data for further processing

#start---------—— - -

patent inventor link<-readr::read delim("patent inventor 20190306.tsv","\t",escape dou
ble=FALSE, trim w=TRUE, col types="cc",progress=FALSE) ##1mport data

patent inventor link<-base::as.data.frame(patent inventor link) ##change to data frame

##see notes 2 example for duplicates in inventor patent link
patent inventor link<- patent inventor link['!base::duplicated(base::paste(patent invent
or llnk[,"patent id"], ',patent inventor link[,"inventor id"])),] ##delete duplicates
##see notes 2 example for _duplicates in inventor patent link

consistencycheck<-base::nrow(patent inventor link) ##security break

patent inventor link<-patent inventor link[!base::duplicated(base::paste(patent invent
or link[,"patent id"]," ",patent inventor link[,"inventor id"])),] ##delete duplicates
base::stopifnot (consistencycheck==base::nrow(patent inventor 1link)) ##security break

base::load(file="patents processed.Rdata") ##import data

patents patent inventor link<-base::merge(patents,patent inventor link,by.x=c("patnum"
) by.y=c("patent id"),all=FALSE)

patents patent inventor link<-patents patent inventor link[,c("permno","fyear","invent
or id")]

patents patent inventor link<-patents patent inventor ~link[!base::duplicated(base: :pas
te(patents patent inventor _link[, "permno"], ',patents patent inventor link[,"fyear"],
" ",patents patent inventor link[,"inventor id"1)),]1 ##delete duplicates

patents patent inventor link[,"fyearml"]<-base::as.numeric(patents patent inventor lin
k[,"fyear"])-1
patents patent inventor link[,"fyearm2"]<-base::as.numeric(patents patent inventor lin
k[,"fyear"])=-2
patents patent inventor link[,"fyearm3"]<-base::as.numeric(patents patent inventor lin
k[,"fyear"])=3

patents patent inventor link a<-patents patent inventor link ##create temp data
patents patent inventor link b<-patents patent inventor link ##create temp data

base::colnames (patents patent inventor link a)<-base::paste("a ",base::colnames(patent
s _patent inventor link a),sep="") ##add prefix
base::colnames (patents patent inventor link b)<-base::paste("b ",base::colnames (patent
s _patent inventor link b),sep="") ##add prefix

patents patent inventor link common part0O<-base::merge(patents patent inventor link a,

patents patent inventor link b by.x=c("a inventor id","a fyear"),by.y=c("b inventor id
","b fyear"),all. x=FALSE, all.y=FALSE) ##merge

patents _patent inventor link common partl<-base::merge(patents patent inventor link a,

patents patent inventor link b by.x=c("a inventor id","a fyearml"),by.y=c("b inventor
id","b fyear"),all. x=FALSE, all.y=FALSE) ##merge

patents patent inventor link common part2<-base::merge(patents patent inventor link a,

patents _patent inventor link b by.x=c("a inventor id","a fyearm2"),by.y=c("b inventor
id","b fyear"),all. x=FALSE, all.y=FALSE) ##merge

patents patent inventor link common part3<-base::merge(patents patent inventor link a,

patents patent inventor link b by.x=c("a inventor id","a fyearm3"),by.y=c ("bilnventor
id","b fyear"),all. x=FALSE, all.y=FALSE) ##merge

patents patent inventor link common<-base::rbind(patents patent inventor link common p
art0,patents patent inventor link common partl,patents patent inventor link common par
t2,patents patent inventor link common part3)

patents patent inventor link common<-patents patent inventor link common[patents paten
t inventor link common[,"a permno"]'—patents _patent inventor link common[,"b permno"],
] ##reduce data

patents patent inventor link common<-patents patent inventor link common['!base::duplic
ated(base::paste(patents patent inventor link common[,"a permno"]," ",patents patent i
nventor link common[,"b permno”]," ",patents patent inventor link common[,"a inventor
id"]," ",patents patent inventor link common[,"a fyear"])),] ##delete duplicates

patents patent inventor link common[,"common inventors"]<-1 ##generate variable



inventors common<-stats::aggregate(patents patent inventor link common[c("common inven
tors")],patents patent inventor link common[c("a permno","b permno","a fyear")],base::

48
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sum, na.rm=TRUE) ##aggregate data

cons

inventors common<-inventors common[!base::duplicated(base::paste(inventors common[,"a
permno"]," ",inventors common[,"b permno"]," ",inventors common[,"a fyear"],sep="")),]

istencycheck<-base::nrow(inventors common) ##security break

##delete duplicates

base::stopifnot (consistencycheck==base::nrow(inventors common)) ##security break
base::save(inventors common, file="inventors common processed.Rdata") f##export data
base::rm(list=base::1s()) ##clean

base::gc() ##clean

#end---——-———————-—--— -
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#introduction-------—-——-————-——— -
#this file prepares investors common data for further processing

#prepare data-——————-—— " — - oo
investors common<-haven::read dta("ggl measures of common ownership bi-directional pai
r year data 20200330.dta")

investors common<-base::as.data.frame(investors common)

investors common[, "gvkey a"]<-base::as.character(base::as.numeric(investors common[,"g
vkey a"l))

investors common[, "gvkey b"]<-base::as.character(base::as.numeric(investors common[,"g
vkey b"]1))

investors common[, "year"]<-base::as.character(investors common[, "year"])

base::save(investors common, file="investors common processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares alliance common data for further processing

#prepare data——————- " - - —m oo oo
alliances<-readxl::read excel("SDC 1962 2019 20200312.xlsx",col names=TRUE, skip=1)
alliances<-base::as.data.frame(alliances)

alliances[,"year announced"]<-base::gsub(".{6}S","",alliances[,"date announced"])
alliances2firms<-dplyr::filter(alliances,base::is.na(firm3)&'base::is.na(firm2))

##1 and 2##
alliances2firms[,"singleindentifiera"]<-base::ifelse(alliances2firms[,"cusip firml"]>a
lliances2firms|[, "cusip firm2"],alliances2firms[,"cusip firml"],alliances2firms[,"cusip
~firm2"]) ##create undirectional identifier
alliances2firms[,"singleindentifierb"]<-base::ifelse(alliances2firms[,"cusip firml"]>a
lliances2firms|[, "cusip firm2"],alliances2firms[,"cusip firm2"],alliances2firms[,"cusip
~firml"]) ##create undirectional identifier
alliances2firms[,"singleindentifier"]<-base::paste(alliances2firms[,"singleindentifier
a"l," ",alliances2firms[,"singleindentifierb"],sep="") ##create undirectional
identifier

alliances3firms<-dplyr::filter(alliances,base::is.na(firm4) &'base::is.na(firm3))

alliances3firmspartl<-alliances3firms
alliances3firmspart2<-alliances3firms
alliances3firmspart3<-alliances3firms

##1 and 2##

alliances3firmspartl[, "singleindentifiera]<-base::ifelse(alliances3firmspartl[, "cusip
firml"]>alliances3firmspartl[,"cusip firm2"],alliances3firmspartl[,"cusip firml"],all
iances3firmspartl[,"cusip firm2"]) ##create undirectional identifier
alliances3firmspartl[, "singleindentifierb"]<-base::ifelse(alliances3firmspartl[, "cusip
firml"]>alliances3firmspartl[,"cusip firm2"],alliances3firmspartl[,"cusip firm2"],all
iances3firmspartl[,"cusip firml"]) ##create undirectional identifier
alliances3firmspartl[, "singleindentifier"]<-base::paste(alliances3firmspartl[,"singlei

ndentifiera"]," ",alliances3firmspartl[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and 3##

alliances3firmspart2[, "singleindentifiera"]<-base::ifelse(alliances3firmspart2[, "cusip
firml"]>alliances3firmspart2[,"cusip firm3"],alliances3firmspart2[,"cusip firml"],all
iances3firmspart2[,"cusip firm3"]) ##create undirectional identifier

alliances3firmspart2[, "singleindentifierb"]<-base::ifelse(alliances3firmspart2[, "cusip
firml"]>alliances3firmspart2[,"cusip firm3"],alliances3firmspart2[,"cusip firm3"],all
iances3firmspart2[,"cusip firml"]) ##create undirectional identifier

alliances3firmspart2[, "singleindentifier"]<-base::paste(alliances3firmspart2[,"singlei

ndentifiera"]," ",alliances3firmspart2[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and 3##

alliances3firmspart3[, "singleindentifiera"]<-base::ifelse(alliances3firmspart3[,"cusip
_firm2"]>alliances3firmspart3[,"cusip firm3"],alliances3firmspart3[,"cusip firm2"],all
iances3firmspart3[,"cusip firm3"]) ##create undirectional identifier
alliances3firmspart3[,"singleindentifierb"]<-base::ifelse(alliances3firmspart3[,"cusip
firm2"]>alliances3firmspart3[,"cusip firm3"],alliances3firmspart3[,"cusip firm3"],all
iances3firmspart3[, "cusip firm2"]) ##create undirectional identifier
alliances3firmspart3[, "singleindentifier"]<-base::paste(alliances3firmspart3[,"singlei
ndentifiera"]," ",alliances3firmspart3[,"singleindentifierb"],sep="") ##create
undirectional identifier

alliances3firms<-base::rbind(alliances3firmspartl,alliances3firmspart2,alliances3firms
part3)

base::rm(alliances3firmspartl)
base::rm(alliances3firmspart?2)
base::rm(alliances3firmspart3)

alliances4firms<-dplyr::filter(alliances,base::is.na(firm5)&'base::is.na(firmd))

alliances4firmspartl<-alliances4firms
alliances4firmspart2<-alliances4firms
alliances4firmspart3<-alliances4firms
alliances4firmspart4<-alliances4firms
alliances4firmspartb<-alliances4firms
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alliances4firmspart6<-alliances4firms

##1 and 2##

alliances4firmspartl[, "singleindentifiera]<-base::ifelse(alliances4firmspartl[, "cusip
firml"]>alliancesd4firmspartl[,"cusip firm2"],alliances4firmspartl[,"cusip firml"],all
iances4firmspartl[,"cusip firm2"]) ##create undirectional identifier
alliances4firmspartl[, "singleindentifierb"]<-base::ifelse(alliances4firmspartl[, "cusip
firml"]>alliances4firmspartl[,"cusip firm2"],alliances4firmspartl[,"cusip firm2"],all
iances4firmspartl[,"cusip firml"]) ##create undirectional identifier
alliancesd4firmspartl[,"singleindentifier"]<-base::paste(alliances4firmspartl[,"singleil

ndentifiera"]," ",alliances4firmspartl[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and 3##

alliances4firmspart2[,"singleindentifiera]<-base::ifelse(alliancesd4firmspart2[, "cusip
firml"]>alliances4firmspart2[,"cusip firm3"],alliances4firmspart2[,"cusip firml"],all
iances4firmspart2[,"cusip firm3"]) ##create undirectional identifier

alliances4firmspart2[,"singleindentifierb"]<-base::ifelse(alliancesd4firmspart2[,"cusip
firml"]>alliances4firmspart2[,"cusip firm3"],alliances4firmspart2[,"cusip firm3"],all
iances4firmspart2[,"cusip firml"]) ##create undirectional identifier

alliancesd4firmspart2[,"singleindentifier"]<-base::paste(alliancesd4firmspart2[,"singleil

ndentifiera"]," ",alliances4firmspart2[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and 4#+#

alliances4firmspart3[, "singleindentifiera"]<-base::ifelse(alliances4firmspart3[,"cusip
_firml"]>alliances4firmspart3[,"cusip firm4"],alliances4firmspart3[,"cusip firml"],all
iances4firmspart3[,"cusip firm4"]) ##create undirectional identifier

alliances4firmspart3[, "singleindentifierb"]<-base::ifelse(alliancesd4firmspart3[,"cusip
firml"]>alliances4firmspart3[,"cusip firm4"],alliances4firmspart3[,"cusip firm4"],all
iances4firmspart3[,"cusip firml"]) ##create undirectional identifier

alliances4firmspart3[, "singleindentifier"]<-base::paste(alliancesd4firmspart3[,"singlei

ndentifiera"]," ",alliances4firmspart3[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and 3##

alliances4firmspartd[,"singleindentifiera]<-base::ifelse(alliances4firmspartd[, "cusip
firm2"]>alliances4firmspart4[,"cusip firm3"],alliances4firmspart4[,"cusip firm2"],all
iances4firmspart4[,"cusip firm3"]) ##create undirectional identifier

alliances4firmspartd[,"singleindentifierb"]<-base::ifelse(alliances4firmspartd[, "cusip
firm2"]>alliances4firmspart4[,"cusip firm3"],alliances4firmspart4[,"cusip firm3"],all
iances4firmspart4[,"cusip firm2"]) ##create undirectional identifier

alliancesd4firmspartd[,"singleindentifier"]<-base::paste(alliances4firmspartd[,"singlel

ndentifiera"]," ",alliances4firmspartd4[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and 4#+#

alliances4firmspart5[, "singleindentifiera]<-base::ifelse(alliancesd4firmspart5[, "cusip
firm2"]>alliances4firmspart5[,"cusip firm4"],alliances4firmspart5[,"cusip firm2"],all
iances4firmspart5[, "cusip firm4"]) ##create undirectional identifier

alliances4firmspart5[, "singleindentifierb"]<-base::ifelse(alliancesd4firmspart5[, "cusip
_firm2"]>alliances4firmspart5[,"cusip firm4"],alliances4firmspart5[,"cusip firm4"],all
iances4firmspart5[, "cusip firm2"]) ##create undirectional identifier

alliances4firmspart5[, "singleindentifier"]<-base::paste(alliancesd4firmspart5[,"singlei

ndentifiera"]," ",alliances4firmspart5[,"singleindentifierb"],sep="") ##create
undirectional identifier
##3 and 4#4#

alliances4firmspart6[, "singleindentifiera]<-base::ifelse(alliances4firmspart6[,"cusip
firm3"]>alliances4firmspart6[,"cusip firm4"],alliances4firmspart6[,"cusip firm3"],all
iances4firmspart6[,"cusip firm4"]) ##create undirectional identifier
alliances4firmspart6[, "singleindentifierb"]<-base::ifelse(alliancesd4firmspart6[,"cusip
firm3"]>alliances4firmspart6[,"cusip firm4"],alliances4firmspart6[,"cusip firm4"],all
iances4firmspart6[,"cusip firm3"]) ##create undirectional identifier
alliances4firmspart6[,"singleindentifier"]<-base::paste(alliancesd4firmspart6[,"singlei
ndentifiera"]," ",alliances4firmspart6[,"singleindentifierb"],sep="") ##create
undirectional identifier

alliances4firms<-base::rbind(alliances4firmspartl,alliancesd4firmspart2,alliances4firms
part3,alliances4firmspartd4,alliancesd4firmspart5,alliancesd4firmsparto)

base::rm(alliances4firmspartl)
base::rm(alliances4firmspart?2)
base::rm(alliances4firmspart3)
base::rm(alliances4firmspart4)
base::rm(alliances4firmsparth)
base::rm(alliances4firmsparto6)
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alliances5firms<-dplyr::filter(alliances,base::is.na(firm6) &'base::is.na(firm5))

alliancesS5firmspartl<-alliances5firms
alliancesS5firmspart2<-alliances5firms
alliancesS5firmspart3<-alliances5firms
alliancesS5firmspart4<-alliances5firms
alliancesS5firmspartb<-alliances5firms
alliancesS5firmspart6<-alliances5firms
alliancesS5firmspart7<-alliances5firms
alliancesS5firmspart8<-alliances5firms
alliancesS5firmspart9<-alliances5firms
alliances5firmspartlO<-alliances5firms

##1 and 2##

alliancesS5firmspartl[, "singleindentifiera]<-base::ifelse(alliancesS5firmspartl[, "cusip
firml"]>alliancesS5firmspartl[,"cusip firm2"],alliancesSfirmspartl[,"cusip firml"],all
iancesS5firmspartl[, "cusip firm2"]) ##create undirectional identifier
alliancesS5firmspartl[, "singleindentifierb"]<-base::ifelse(alliancesS5firmspartl[, "cusip
firml"]>alliancesS5firmspartl[,"cusip firm2"],alliancesSfirmspartl[,"cusip firm2"],all
iancesS5firmspartl[, "cusip firml"]) ##create undirectional identifier
alliancesS5firmspartl[, "singleindentifier"]<-base::paste(alliancesS5firmspartl[,"singlei

ndentifiera"]," ",alliances5firmspartl[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and 3##

alliancesS5firmspart2[, "singleindentifiera]<-base::ifelse(alliancesS5firmspart2[, "cusip
firml"]>alliancesS5firmspart2[,"cusip firm3"],alliancesSfirmspart2[,"cusip firml"],all
iancesS5firmspart2[, "cusip firm3"]) ##create undirectional identifier

alliancesS5firmspart2[, "singleindentifierb"]<-base::ifelse(alliancesS5firmspart2[, "cusip
firml"]>alliancesS5firmspart2[,"cusip firm3"],alliancesSfirmspart2[,"cusip firm3"],all
iancesS5firmspart2[, "cusip firml"]) ##create undirectional identifier

alliancesS5firmspart2[, "singleindentifier"]<-base::paste(alliancesS5firmspart2[,"singlei

ndentifiera"]," ",alliances5firmspart2[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and 4#+#

alliancesS5firmspart3[, "singleindentifiera]<-base::ifelse(alliancesS5firmspart3[, "cusip
firml"]>alliancesS5firmspart3[,"cusip firm4"],alliancesSfirmspart3[,"cusip firml"],all
iancesS5firmspart3[, "cusip firm4"]) ##create undirectional identifier

alliancesS5firmspart3[, "singleindentifierb"]<-base::ifelse(alliancesS5firmspart3[, "cusip
_firml"]>alliancesS5firmspart3[,"cusip firm4"],alliancesSfirmspart3[,"cusip firm4"],all
iancesS5firmspart3[, "cusip firml"]) ##create undirectional identifier

alliancesS5firmspart3[, "singleindentifier"]<-base::paste(alliancesS5firmspart3[,"singlei

ndentifiera"]," ",alliances5firmspart3[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and S5##

alliancesS5firmspartd[, "singleindentifiera]<-base::ifelse(alliancesS5firmspartd[, "cusip
firml"]>alliancesS5firmspart4[,"cusip firm5"],alliancesSfirmspart4[,"cusip firml"],all
iancesS5firmspart4[, "cusip firm5"]) ##create undirectional identifier

alliancesS5firmspartd[, "singleindentifierb"]<-base::ifelse(alliancesS5firmspartd[, "cusip
firml"]>alliancesS5firmspart4[,"cusip firm5"],alliancesSfirmspart4[,"cusip firm5"],all
iancesS5firmspart4[, "cusip firml"]) ##create undirectional identifier

alliancesS5firmspart4d [, "singleindentifier"]<-base::paste(alliancesS5firmspartd[,"singlei

ndentifiera"]," ",alliances5firmspartd4[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and 3##

alliancesS5firmspart5[, "singleindentifiera]<-base::ifelse(alliancesS5firmspart5[, "cusip
_firm2"]>alliancesS5firmspart5[, "cusip firm3"],alliancesSfirmspart5[,"cusip firm2"],all
iancesS5firmspart5[, "cusip firm3"]) ##create undirectional identifier

alliancesS5firmspart5[, "singleindentifierb"]<-base::ifelse(alliancesS5firmspart5[, "cusip
_firm2"]>alliancesS5firmspart5[, "cusip firm3"],alliancesSfirmspart5[,"cusip firm3"],all
iancesS5firmspart5[, "cusip firm2"]) ##create undirectional identifier

alliancesS5firmspart5[, "singleindentifier"]<-base::paste(alliancesS5firmspart5[, "singlei

ndentifiera"]," ",alliances5firmspart5[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and 4#+#

alliancesS5firmspart6[, "singleindentifiera]<-base::ifelse(alliancesS5firmspart6[, "cusip
_firm2"]>alliancesS5firmspart6[,"cusip firm4"],alliancesSfirmspart6[,"cusip firm2"],all
iancesS5firmspart6[, "cusip firm4"]) ##create undirectional identifier
alliancesS5firmspart6[, "singleindentifierb"]<-base::ifelse(alliancesS5firmspart6[, "cusip
firm2"]>alliancesS5firmspart6[,"cusip firm4"],alliancesSfirmspart6[,"cusip firm4"],all
iancesS5firmspart6[, "cusip firm2"]) ##create undirectional identifier
alliancesS5firmspart6[, "singleindentifier"]<-base::paste(alliancesS5firmspart6[,"singlei
ndentifiera"]," ",alliances5firmspart6[,"singleindentifierb"],sep="") ##create
undirectional identifier
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##2 and S##

alliancesS5firmspart7[, "singleindentifiera]<-base::ifelse(alliancesS5firmspart7[, "cusip
_firm2"]>alliancesS5firmspart7[,"cusip firm5"],alliancesSfirmspart7[,"cusip firm2"],all
iancesS5firmspart7[, "cusip firm5"]) ##create undirectional identifier
alliancesS5firmspart7[, "singleindentifierb"]<-base::ifelse(alliancesS5firmspart7[, "cusip
_firm2"]>alliancesS5firmspart7[,"cusip firm5"],alliancesSfirmspart7[,"cusip firm5"],all
iancesS5firmspart7[, "cusip firm2"]) ##create undirectional identifier
alliancesS5firmspart7[, "singleindentifier"]<-base::paste(alliancesS5firmspart7[,"singlei

ndentifiera"]," ",alliances5firmspart7[,"singleindentifierb"],sep="") ##create
undirectional identifier
##3 and 4#4#

alliancesS5firmspart8[, "singleindentifiera]<-base::ifelse(alliances5firmspart8[, "cusip
firm3"]>alliancesS5firmspart8[,"cusip firm4"],alliancesSfirmspart8[,"cusip firm3"],all
iancesS5firmspart8[, "cusip firm4"]) ##create undirectional identifier

alliancesS5firmspart8[, "singleindentifierb"]<-base::ifelse(alliances5firmspart8[, "cusip
firm3"]>alliancesS5firmspart8[,"cusip firm4"],alliancesSfirmspart8[,"cusip firm4"],all
iancesS5firmspart8[, "cusip firm3"]) ##create undirectional identifier

alliancesS5firmspart8[, "singleindentifier"]<-base::paste(alliances5firmspart8[,"singlei

ndentifiera"]," ",alliances5firmspart8[,"singleindentifierb"],sep="") ##create
undirectional identifier
##3 and S5##

alliancesS5firmspart9[, "singleindentifiera"]<-base::ifelse(alliances5firmspart9[, "cusip
_firm3"]>alliancesS5firmspart9[,"cusip firm5"],alliancesSfirmspart9[,"cusip firm3"],all
iancesS5firmspart9[, "cusip firm5"]) ##create undirectional identifier

alliancesS5firmspart9[, "singleindentifierb"]<-base::ifelse(alliances5firmspart9[, "cusip
firm3"]>alliancesS5firmspart9[,"cusip firm5"],alliancesSfirmspart9[,"cusip firm5"],all
iancesS5firmspart9[, "cusip firm3"]) ##create undirectional identifier

alliancesS5firmspart9[, "singleindentifier"]<-base::paste(alliances5firmspart9[, "singlei

ndentifiera"]," ",alliances5firmspart9[,"singleindentifierb"],sep="") ##create
undirectional identifier
##4 and S5##

alliancesS5firmspartl0[, "singleindentifiera]<-base::ifelse(alliancesS5firmspartl0[, "cus
ip firm4"]>alliances5firmspartlO[,"cusip firm5"],alliances5SfirmspartlO[, "cusip firm4d"]
,alliances5firmspartlO[, "cusip firm5"]) ##create undirectional identifier
alliancesS5firmspartl0[, "singleindentifierb"]<-base::ifelse(alliancesS5firmspartl0[, "cus
ip firm4"]>alliances5firmspartlO[,"cusip firm5"],alliances5SfirmspartlO[, "cusip firm5"]
,alliances5firmspartlO[, "cusip firm4"]) ##create undirectional identifier
alliancesS5firmspartl0[, "singleindentifier"]<-base::paste(alliances5firmspartl0[, "singl
eindentifiera”]," ",alliances5firmspartlO[,"singleindentifierb™],sep="") ##create
undirectional identifier

alliances5firms<-base::rbind(alliances5firmspartl,alliancesS5firmspart2,alliances5firms
part3,alliancesbSfirmspartd4,alliancesbSfirmspart5,alliancesbSfirmspart6,alliancesbfirmspa
rt7,alliances5firmspart8,alliancesbfirmspart9,alliancesS5firmspartl0)

base::rm(alliances5firmspartl)
base::rm(alliances5firmspart?2)
base::rm(alliances5firmspart3)
base::rm(alliances5firmspart4)
base::rm(alliances5firmsparth)
base::rm(alliances5firmspart6)
base::rm(alliances5firmspart?)
base::rm(alliances5firmspart8)
base::rm(alliances5firmspart9)
base::rm(alliances5firmspartl0)

alliances6firms<-dplyr::filter(alliances,base::is.na(firm7)&'base::is.na(firmo6))

alliances6firmspartl<-alliances6firms
alliances6firmspart2<-alliances6firms
alliances6firmspart3<-alliances6firms
alliances6firmspart4<-alliances6firms
alliances6firmspartb<-alliances6firms
alliances6firmspart6<-alliances6firms
alliances6firmspart7<-alliances6firms
alliances6firmspart8<-alliances6firms
alliances6firmspart9<-alliances6firms
alliances6firmspartlO<-alliances6firms
alliances6firmspartll<-alliances6firms
alliances6firmspartl2<-alliances6firms
alliances6firmspartl3<-alliances6firms
alliances6firmspartl4<-alliances6firms
alliances6firmspartlb<-alliances6firms
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##1 and 2##

alliances6firmspartl[, "singleindentifiera]<-base::ifelse(alliances6firmspartl[, "cusip
firml"]>alliances6firmspartl[,"cusip firm2"],alliances6firmspartl[,"cusip firml"],all

iances6firmspartl[, "cusip firm2"]) ##create undirectional identifier

alliances6firmspartl[, "singleindentifierb"]<-base::ifelse(alliances6firmspartl[, "cusip
_firml"]>alliances6firmspartl[,"cusip firm2"],alliances6firmspartl[,"cusip firm2"],all
iances6firmspartl[,"cusip firml"]) ##create undirectional identifier

alliances6firmspartl[, "singleindentifier"]<-base::paste(alliances6firmspartl[,"singlei

ndentifiera"]," ",alliancesé6firmspartl[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and 3##

alliances6firmspart2[, "singleindentifiera]<-base::ifelse(alliances6firmspart2[, "cusip
firml"]>alliances6firmspart2[,"cusip firm3"],alliances6firmspart2[,"cusip firml"],all
iances6firmspart2[, "cusip firm3"]) ##create undirectional identifier
alliances6firmspart2[, "singleindentifierb"]<-base::ifelse(alliances6firmspart2[, "cusip
_firml"]>alliances6firmspart2[,"cusip firm3"],alliances6firmspart2[,"cusip firm3"],all
iances6firmspart2[, "cusip firml"]) ##create undirectional identifier
alliances6firmspart2[, "singleindentifier"]<-base::paste(alliances6firmspart2[,"singlei

ndentifiera"]," ",alliancesé6firmspart2[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and 4#+#

alliances6firmspart3[, "singleindentifiera]<-base::ifelse(alliances6firmspart3[,"cusip
_firml"]>alliances6firmspart3[,"cusip firm4"],alliances6firmspart3[,"cusip firml"],all
iances6firmspart3[,"cusip firm4"]) ##create undirectional identifier
alliances6firmspart3[, "singleindentifierb"]<-base::ifelse(alliances6firmspart3[,"cusip
_firml"]>alliances6firmspart3[,"cusip firm4"],alliances6firmspart3[,"cusip firm4"],all
iances6firmspart3[,"cusip firml"]) ##create undirectional identifier
alliances6firmspart3[, "singleindentifier"]<-base::paste(alliances6firmspart3[,"singlei

ndentifiera"]," ",alliancesé6firmspart3[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and S5##

alliances6firmspartd[, "singleindentifiera"]<-base::ifelse(alliances6firmspartd[, "cusip
_firml"]>alliances6firmspart4[,"cusip firm5"],alliances6firmspart4[,"cusip firml"],all
iances6firmspart4[, "cusip firm5"]) ##create undirectional identifier
alliances6firmspart4d[, "singleindentifierb"]<-base::ifelse(alliances6firmspartd[, "cusip
_firml"]>alliances6firmspart4[,"cusip firm5"],alliances6firmspart4[,"cusip firm5"],all
iances6firmspart4[,"cusip firml"]) ##create undirectional identifier
alliances6firmspartd[, "singleindentifier"]<-base::paste(alliances6firmspartd[,"singlei

ndentifiera"]," ",alliancesé6firmspartd4[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and 6##

alliances6firmspart5[, "singleindentifiera]<-base::ifelse(alliances6firmspart5[, "cusip
_firml"]>alliances6firmspart5[,"cusip firm6"],alliances6firmspart5[,"cusip firml"],all
iances6firmspart5[, "cusip firm6"]) ##create undirectional identifier
alliances6firmspart5[, "singleindentifierb"]<-base::ifelse(alliances6firmspart5[, "cusip
_firml"]>alliances6firmspart5[,"cusip firm6"],alliances6firmspart5[,"cusip firm6"],all
iances6firmspart5[, "cusip firml"]) ##create undirectional identifier
alliances6firmspart5[, "singleindentifier"]<-base::paste(alliances6firmspart5[,"singlei

ndentifiera"]," ",alliancesé6firmspart5[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and 3##

alliances6firmspart6[, "singleindentifiera]<-base::ifelse(alliances6firmspart6[, "cusip
_firm2"]>alliances6firmspart6[,"cusip firm3"],alliances6firmspart6[,"cusip firm2"],all
iances6firmspart6[,"cusip firm3"]) ##create undirectional identifier
alliances6firmspart6[, "singleindentifierb"]<-base::ifelse(alliances6firmspart6[, "cusip
_firm2"]>alliances6firmspart6[,"cusip firm3"],alliances6firmspart6[,"cusip firm3"],all
iances6firmspart6[, "cusip firm2"]) ##create undirectional identifier
alliances6firmspart6[, "singleindentifier"]<-base::paste(alliances6firmspart6[,"singlei

ndentifiera"]," ",alliancesé6firmspart6[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and 4#+#

alliances6firmspart7[, "singleindentifiera]<-base::ifelse(alliances6firmspartT[,"cusip
_firm2"]>alliances6firmspart7[,"cusip firm4"],alliances6firmspart7[,"cusip firm2"],all
iances6firmspart7[,"cusip firm4"]) ##create undirectional identifier
alliances6firmspart7[, "singleindentifierb"]<-base::ifelse(alliances6firmspart[,"cusip
_firm2"]>alliances6firmspart7[,"cusip firm4"],alliances6firmspart7[,"cusip firm4"],all
iances6firmspart7[,"cusip firm2"]) ##create undirectional identifier
alliances6firmspart7[, "singleindentifier"]<-base::paste(alliances6firmspart7[,"singlei

ndentifiera"]," ",alliancesé6firmspart7[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and S5##

alliances6firmspart8[, "singleindentifiera"]<-base::ifelse(alliances6firmspart8[, "cusip
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firm2"]>alliances6firmspart8[,"cusip firm5"],alliances6firmspart8[,"cusip firm2"],all
iances6firmspart8[, "cusip firm5"]) ##create undirectional identifier
alliances6firmspart8[, "singleindentifierb"]<-base::ifelse(alliances6firmspart8[, "cusip
firm2"]>alliances6firmspart8[,"cusip firm5"],alliances6firmspart8[,"cusip firm5"],all
iances6firmspart8[, "cusip firm2"]) ##create undirectional identifier
alliances6firmspart8[, "singleindentifier"]<-base::paste(alliances6firmspart8[,"singlei

ndentifiera"]," ",alliancesé6firmspart8[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and o6##

alliances6firmspart9[, "singleindentifiera"]<-base::ifelse(alliances6firmspart9[, "cusip
_firm2"]>alliances6firmspart9[,"cusip firm6"],alliances6firmspart9[,"cusip firm2"],all
iances6firmspart9[, "cusip firm6"]) ##create undirectional identifier

alliances6firmspart9[, "singleindentifierb"]<-base::ifelse(alliances6firmspart9[, "cusip
_firm2"]>alliances6firmspart9[,"cusip firm6"],alliances6firmspart9[,"cusip firm6"],all
iances6firmspart9[, "cusip firm2"]) ##create undirectional identifier

alliances6firmspart9[, "singleindentifier"]<-base::paste(alliances6firmspart9[,"singlei

ndentifiera"]," ",alliancesé6firmspart9[,"singleindentifierb"],sep="") ##create
undirectional identifier
##3 and 4#4#

alliances6firmspartl0[, "singleindentifiera]<-base::ifelse(alliances6firmspartl0[, "cus
ip firm3"]>alliances6firmspartlO[,"cusip firm4"],alliances6firmspartlO[, "cusip firm3"]
,alliances6firmspartlO[, "cusip firm4"]) ##create undirectional identifier

alliances6firmspartl0[, "singleindentifierb"]<-base::ifelse(alliances6firmspartl0[, "cus
ip firm3"]>alliances6firmspartlO[,"cusip firm4"],alliances6firmspartlO[, "cusip firmd"]
,alliances6firmspartlO[, "cusip firm3"]) ##create undirectional identifier

alliances6firmspartl0[, "singleindentifier"]<-base::paste(alliances6firmspartl0[, "singl

eindentifiera”]," ",alliances6firmspartlO[,"singleindentifierb"],sep="") ##create
undirectional identifier
##3 and S5##

alliances6firmspartll[, "singleindentifiera]<-base::ifelse(alliances6firmspartll][, "cus
ip firm3"]>alliances6firmspartll[,"cusip firm5"],alliances6firmspartll[, "cusip firm3"]
,alliances6firmspartll[,"cusip firm5"]) ##create undirectional identifier

alliances6firmspartll[, "singleindentifierb"]<-base::ifelse(alliances6firmspartll][, "cus
ip firm3"]>alliances6firmspartll[,"cusip firm5"],alliances6firmspartll[, "cusip firm5"]
,alliances6firmspartll[,"cusip firm3"]) ##create undirectional identifier

alliances6firmspartll[, "singleindentifier"]<-base::paste(alliances6firmspartll[, "singl

eindentifiera”]," ",alliances6firmspartll[,"singleindentifierb”],sep="") ##create
undirectional identifier
##3 and o6##

alliances6firmspartl2[, "singleindentifiera]<-base::ifelse(alliances6firmspartl2[, "cus
ip firm3"]>alliances6firmspartl2[,"cusip firm6"],alliances6firmspartl2[, "cusip firm3"]
,alliances6firmspartl2[,"cusip firm6"]) ##create undirectional identifier

alliances6firmspartl2[, "singleindentifierb"]<-base::ifelse(alliances6firmspartl2[, "cus
ip firm3"]>alliances6firmspartl2[,"cusip firm6"],alliances6firmspartl2[, "cusip firm6"]
,alliances6firmspartl2[,"cusip firm3"]) ##create undirectional identifier

alliances6firmspartl2[, "singleindentifier"]<-base::paste(alliances6firmspartl2[, "singl

eindentifiera"]," ",alliances6firmspartl2[,"singleindentifierb™],sep="") ##create
undirectional identifier
##4 and S5##

alliances6firmspartl3[, "singleindentifiera]<-base::ifelse(alliances6firmspartl3[, "cus
ip firm4"]>alliances6firmspartl3[,"cusip firm5"],alliances6firmspartl3[, "cusip firmd"]
,alliances6firmspartl3[,"cusip firm5"]) ##create undirectional identifier

alliances6firmspartl3[, "singleindentifierb"]<-base::ifelse(alliances6firmspartl3[, "cus
ip firm4"]>alliances6firmspartl3[,"cusip firm5"],alliances6firmspartl3[, "cusip firm5"]
,alliances6firmspartl3[,"cusip firm4"]) ##create undirectional identifier

alliances6firmspartl3[, "singleindentifier"]<-base::paste(alliances6firmspartl3[, "singl

eindentifiera”]," ",alliances6firmspartl3[,"singleindentifierb"],sep="") ##create
undirectional identifier
##4 and 6##

alliances6firmspartl4d[, "singleindentifiera]<-base::ifelse(alliances6firmspartld[, "cus
ip firm4"]>alliances6firmspartl4[,"cusip firm6"],alliances6firmspartld[, "cusip firmd"]
,alliances6firmspartl4[,"cusip firm6"]) ##create undirectional identifier

alliances6firmspartl4d[, "singleindentifierb"]<-base::ifelse(alliances6firmspartld[, "cus
ip firm4"]>alliances6firmspartl4[,"cusip firm6"],alliances6firmspartld[, "cusip firm6"]
,alliances6firmspartl4[,"cusip firm4"]) ##create undirectional identifier

alliances6firmspartl4d[, "singleindentifier"]<-base::paste(alliances6firmspartld[, "singl

eindentifiera”]," ",alliances6firmspartl4[,"singleindentifierb™],sep="") ##create
undirectional identifier
##5 and 6##

alliances6firmspartl5[, "singleindentifiera]<-base::ifelse(alliances6firmspartl5[, "cus
ip firm5"]>alliances6firmspartl5[,"cusip firm6"],alliances6firmspartl5[, "cusip firm5"]
,alliances6firmspartl5[, "cusip firm6"]) ##create undirectional identifier

alliances6firmspartl5[, "singleindentifierb"]<-base::ifelse(alliances6firmspartl5[, "cus
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ip firm5"]>alliances6firmspartl5[,"cusip firm6"],alliances6firmspartl5[, "cusip firm6'"]
ralliances6firmspartl5[, "cusip firm5"]) ##create undirectional identifier
alliances6firmspartl5[, "singleindentifier"]<-base::paste(alliances6firmspartl5[, "singl
eindentifiera”]," ",alliances6firmspartl5[,"singleindentifierb"],sep="") ##create
undirectional identifier

alliances6firms<-base::rbind(alliances6firmspartl,alliances6firmspart2,alliances6firms
part3,alliances6firmspartd4,alliances6firmspart5,alliances6firmspart6,alliances6firmspa
rt7,alliances6firmspart8,alliances6firmspart9,alliances6firmspartl0,alliances6firmspar
tll,alliances6firmspartl2,alliances6firmspartl3,alliances6firmspartl4d,alliances6firmsp
artlh)

base::rm(alliances6firmspartl)
base::rm(alliances6firmspart2)
base::rm(alliances6firmspart3)
base::rm(alliances6firmspart4)
base::rm(alliances6firmsparth)
base::rm(alliances6firmspart6)
base::rm(alliances6firmspart?)
base::rm(alliances6firmspart8)
base::rm(alliances6firmspart9)
base::rm(alliances6firmspartl0)
base::rm(alliances6firmspartll)
base::rm(alliances6firmspartl?2)
base::rm(alliances6firmspartl3)
base::rm(alliances6firmspartl4)
base::rm(alliances6firmspartlh)

alliances7firms<-dplyr::filter(alliances,base::is.na(firm8) &'base::is.na(firm7))

alliances7firmspartl<-alliances7firms
alliances7firmspart2<-alliances7firms
alliances7firmspart3<-alliances7firms
alliances7firmspart4<-alliances7firms
alliances7firmspart5<-alliances7firms
alliances7firmsparté<-alliances7firms
alliances7firmspart/<-alliances7firms
alliances7firmspart8<-alliances7firms
alliances7firmspart9<-alliances7firms
alliances7firmspartlO<-alliances7firms
alliances7firmspartll<-alliances7firms
alliances7firmspartl2<-alliances7firms
alliances7firmspartl3<-alliances7firms
alliances7firmspartl4<-alliances7firms
alliances7firmspartlb<-alliances77firms
alliances7firmspartlé<-alliances77firms
alliances7firmspartli<-alliances7firms
alliances7firmspartl8<-alliances7firms
alliances7firmspartl9<-alliances77firms
alliances7firmspart20<-alliances77firms
alliances7firmspart2l<-alliances7firms

##1 and 2#4#

alliances7firmspartl[, "singleindentifiera"]<-base::ifelse(alliances77firmspartl[, "cusip
firml"]>alliances7firmspartl[,"cusip firm2"],alliances7firmspartl[,"cusip firml"],all
iances7firmspartl[,"cusip firm2"]) ##create undirectional identifier
alliances7firmspartl[, "singleindentifierb"]<-base::ifelse(alliances77firmspartl[, "cusip
_firml"]>alliances7firmspartl[,"cusip firm2"],alliances7firmspartl[,"cusip firm2"],all
iances7firmspartl[,"cusip firml"]) ##create undirectional identifier
alliances7firmspartl[, "singleindentifier"]<-base::paste(alliances77firmspartl[,"singlei

ndentifiera"]," ",alliances7firmspartl[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and 3##

alliances7firmspart2[, "singleindentifiera]<-base::ifelse(alliances77firmspart2[, "cusip
_firml"]>alliances7firmspart2[,"cusip firm3"],alliances7firmspart2[,"cusip firml"],all
iances7firmspart2[,"cusip firm3"]) ##create undirectional identifier
alliances7firmspart2[,"singleindentifierb"]<-base::ifelse(alliances7firmspart2[, "cusip
firml"]>alliances7firmspart2[,"cusip firm3"],alliances7firmspart2[,"cusip firm3"],all
iances7firmspart2[,"cusip firml"]) ##create undirectional identifier
alliances7firmspart2[,"singleindentifier"]<-base::paste(alliances7firmspart2[,"singleil
ndentifiera"]," ",alliances7firmspart2[,"singleindentifierb"],sep="") ##create
undirectional identifier

##1 and 4#4#
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alliances7firmspart3[, "singleindentifiera]<-base::ifelse(alliances77firmspart3[,"cusip
firml"]>alliances7firmspart3[,"cusip firm4"],alliances7firmspart3[,"cusip firml"],all
iances7firmspart3[,"cusip firm4"]) ##create undirectional identifier

alliances7firmspart3[, "singleindentifierb"]<-base::ifelse(alliances77firmspart3[,"cusip
firml"]>alliances7firmspart3[,"cusip firm4"],alliances7firmspart3[,"cusip firm4"],all
iances7firmspart3[,"cusip firml"]) ##create undirectional identifier

alliances7firmspart3[, "singleindentifier"]<-base::paste(alliances77firmspart3[,"singlei

ndentifiera"]," ",alliances7firmspart3[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and S5##

alliances7firmspartd[, "singleindentifiera]<-base::ifelse(alliances77firmspartd[, "cusip
firml"]>alliances7firmspart4[,"cusip firm5"],alliances7firmspart4[,"cusip firml"],all
iances7firmspart4[,"cusip firm5"]) ##create undirectional identifier

alliances7firmspartd[, "singleindentifierb"]<-base::ifelse(alliances7firmspartd[, "cusip
firml"]>alliances7firmspart4[,"cusip firm5"],alliances7firmspart4[,"cusip firm5"],all
iances7firmspart4[,"cusip firml"]) ##create undirectional identifier

alliances7firmspartd[,"singleindentifier"]<-base::paste(alliances7firmspartd[,"singlel

ndentifiera"]," ",alliances7firmspartd4[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and 6##

alliances7firmspart5[, "singleindentifiera]<-base::ifelse(alliances77firmspart5[, "cusip
_firml"]>alliances7firmspart5[,"cusip firm6"],alliances7firmspart5[,"cusip firml"],all
iances7firmspart5[, "cusip firm6"]) ##create undirectional identifier

alliances7firmspart5[, "singleindentifierb"]<-base::ifelse(alliances77firmspart5[, "cusip
firml"]>alliances7firmspart5[,"cusip firm6"],alliances7firmspart5[,"cusip firm6"],all
iances7firmspart5[, "cusip firml"]) ##create undirectional identifier

alliances7firmspart5[, "singleindentifier"]<-base::paste(alliances77firmspart5[,"singlei

ndentifiera"]," ",alliances7firmspart5[,"singleindentifierb"],sep="") ##create
undirectional identifier
##1 and T##

alliances7firmspart6[, "singleindentifiera]<-base::ifelse(alliances77firmspart6[,"cusip
_firml"]>alliances7firmspart6[,"cusip firm7"],alliances7firmspart6[,"cusip firml"],all
iances7firmspart6[,"cusip firm7"]) ##create undirectional identifier

alliances7firmspart6[, "singleindentifierb"]<-base::ifelse(alliances77firmspart6[,"cusip
firml"]>alliances7firmspart6[,"cusip firm7"],alliances7firmspart6[,"cusip firm7"],all
iances7firmspart6[,"cusip firml"]) ##create undirectional identifier

alliances7firmspart6[, "singleindentifier"]<-base::paste(alliances77firmspart6[,"singlei

ndentifiera"]," ",alliances7firmspart6[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and 3##

alliances7firmspart7[,"singleindentifiera"]<-base::ifelse(alliances7firmspartT[,"cusip
firm2"]>alliances7firmspart7[,"cusip firm3"],alliances7firmspart7[,"cusip firm2"],all
iances7firmspart7[,"cusip firm3"]) ##create undirectional identifier

alliances7firmspart7[,"singleindentifierb"]<-base::ifelse(alliances7firmspartT[,"cusip
_firm2"]>alliances7firmspart7[,"cusip firm3"],alliances7firmspart7[,"cusip firm3"],all
iances7firmspart7[,"cusip firm2"]) ##create undirectional identifier

alliances7firmspart7[,"singleindentifier"]<-base::paste(alliances7firmspart7[,"singlel

ndentifiera"]," ",alliances7firmspart7[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and 4#+#

alliances7firmspart8[, "singleindentifiera"]<-base::ifelse(alliances77firmspart8[, "cusip
_firm2"]>alliances/firmspart8[,"cusip firm4"],alliances7firmspart8[,"cusip firm2"],all
iances7firmspart8[, "cusip firm4"]) ##create undirectional identifier

alliances7firmspart8[, "singleindentifierb"]<-base::ifelse(alliances77firmspart8[, "cusip
firm2"]>alliances/firmspart8[,"cusip firm4"],alliances7firmspart8[,"cusip firm4"],all
iances7firmspart8[, "cusip firm2"]) ##create undirectional identifier

alliances7firmspart8[, "singleindentifier"]<-base::paste(alliances77firmspart8[, " "singlei

ndentifiera"]," ",alliances7firmspart8[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and S5##

alliances7firmspart9[, "singleindentifiera]<-base::ifelse(alliances77firmspart9[, "cusip
_firm2"]>alliances7firmspart9[,"cusip firm5"],alliances7firmspart9[,"cusip firm2"],all
iances7firmspart9[, "cusip firm5"]) ##create undirectional identifier

alliances7firmspart9[, "singleindentifierb"]<-base::ifelse(alliances77firmspart9[, "cusip
firm2"]>alliances7firmspart9[,"cusip firm5"],alliances7firmspart9[,"cusip firm5"],all
iances7firmspart9[, "cusip firm2"]) ##create undirectional identifier

alliances7firmspart9[, "singleindentifier"]<-base::paste(alliances77firmspart9[,"singlei

ndentifiera"]," ",alliances7firmspart9[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and 6##

alliances7firmspartl0[, "singleindentifiera]<-base::ifelse(alliances7firmspartl0[, "cus
ip firm2"]>alliances7firmspartlO[,"cusip firm6"],alliances7firmspartlO[, "cusip firm2"]
,alliances7firmspartlO[, "cusip firm6"]) ##create undirectional identifier
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alliances7firmspartl0[, "singleindentifierb"]<-base::ifelse(alliances7firmspartl0[, "cus
ip firm2"]>alliances7firmspartlO[,"cusip firm6"],alliances7firmspartlO[, "cusip firm6"]
,alliances7firmspartlO[, "cusip firm2"]) ##create undirectional identifier

alliances7firmspartl0[, "singleindentifier"]<-base::paste(alliances77firmspartl0[, "singl

eindentifiera”]," ",alliances7firmspartlO[,"singleindentifierb"],sep="") ##create
undirectional identifier
##2 and T##

alliances7firmspartll[, "singleindentifiera]<-base::ifelse(alliances7firmspartll][, "cus
ip firm2"]>alliances7firmspartll[,"cusip firm7"],alliances7firmspartll[, "cusip firm2"]
,alliances7firmspartll[,"cusip firm7"]) ##create undirectional identifier

alliances7firmspartll[, "singleindentifierb"]<-base::ifelse(alliances7firmspartll][, "cus
ip firm2"]>alliances7firmspartll[,"cusip firm7"],alliances7firmspartll[, "cusip firm7"]
,alliances7firmspartll[,"cusip firm2"]) ##create undirectional identifier

alliances7firmspartll[, "singleindentifier"]<-base::paste(alliances77firmspartll[, "singl

eindentifiera”]," ",alliances7firmspartll[,"singleindentifierb™],sep="") ##create
undirectional identifier
##3 and 4#4#

alliances7firmspartl2[, "singleindentifiera]<-base::ifelse(alliances7firmspartl2[, "cus
ip firm3"]>alliances7firmspartl2[,"cusip firm4"],alliances7firmspartl2[, "cusip firm3"]
,alliances7firmspartl2[,"cusip firm4"]) ##create undirectional identifier

alliances7firmspartl2[, "singleindentifierb"]<-base::ifelse(alliances7firmspartl2[, "cus
ip firm3"]>alliances7firmspartl2[,"cusip firm4"],alliances7firmspartl2[, "cusip firmd"]
,alliances7firmspartl2[,"cusip firm3"]) ##create undirectional identifier

alliances7firmspartl2[,"singleindentifier"]<-base::paste(alliances7firmspartl2[,"singl

eindentifiera”]," ",alliances7firmspartl2[,"singleindentifierb"],sep="") ##create
undirectional identifier
##3 and S5##

alliances7firmspartl3[, "singleindentifiera]<-base::ifelse(alliances7firmspartl3[, "cus
ip firm3"]>alliances7firmspartl3[,"cusip firm5"],alliances7firmspartl3[, "cusip firm3"]
,alliances7firmspartl3[,"cusip firm5"]) ##create undirectional identifier

alliances7firmspartl3[, "singleindentifierb"]<-base::ifelse(alliances7firmspartl3[, "cus
ip firm3"]>alliances7firmspartl3[,"cusip firm5"],alliances7firmspartl3[, "cusip firm5"]
,alliances7firmspartl3[,"cusip firm3"]) ##create undirectional identifier

alliances7firmspartl3[, "singleindentifier"]<-base::paste(alliances77firmspartl3[, "singl

eindentifiera”]," ",alliances7firmspartl3[,"singleindentifierb"],sep="") ##create
undirectional identifier
##3 and o##

alliances7firmspartl4d[, "singleindentifiera]<-base::ifelse(alliances77firmspartld[, "cus
ip firm3"]>alliances7firmspartl4[,"cusip firm6"],alliances7firmspartld[, "cusip firm3"]
,alliances7firmspartl4[,"cusip firm6"]) ##create undirectional identifier

alliances7firmspartl4d[, "singleindentifierb"]<-base::ifelse(alliances7firmspartld[, "cus
ip firm3"]>alliances7firmspartl4[,"cusip firm6"],alliances7firmspartld[, "cusip firm6"]
,alliances7firmspartl4[,"cusip firm3"]) ##create undirectional identifier

alliances7firmspartl4d[, "singleindentifier"]<-base::paste(alliances77firmspartld[, "singl

eindentifiera”]," ",alliances7firmspartl4d[,"singleindentifierb™],sep="") ##create
undirectional identifier
##3 and TH##

alliances7firmspartl5[, "singleindentifiera]<-base::ifelse(alliances7firmspartl5[, "cus
ip firm3"]>alliances7firmspartl5[,"cusip firm7"],alliances7firmspartl5[, "cusip firm3"]
,alliances7firmspartl5[, "cusip firm7"]) ##create undirectional identifier

alliances7firmspartl5[, "singleindentifierb"]<-base::ifelse(alliances7firmspartl5[, "cus
ip firm3"]>alliances7firmspartl5[,"cusip firm7"],alliances7firmspartl5[, "cusip firm7"]
,alliances7firmspartl5[, "cusip firm3"]) ##create undirectional identifier

alliances7firmspartl5[, "singleindentifier"]<-base::paste(alliances77firmspartl5[, "singl

eindentifiera”]," ",alliances7firmspartl5[,"singleindentifierb"],sep="") ##create
undirectional identifier
##4 and S5##

alliances7firmspartl6[, "singleindentifiera]<-base::ifelse(alliances7firmspartl6[, "cus
ip firm4"]>alliances7firmspartl6[,"cusip firm5"],alliances7firmspartl6[, "cusip firmd"]
,alliances7firmspartl6[,"cusip firm5"]) ##create undirectional identifier

alliances7firmspartl6[, "singleindentifierb"]<-base::ifelse(alliances7firmspartl6[, "cus
ip firm4"]>alliances7firmspartl6[,"cusip firm5"],alliances7firmspartl6[, "cusip firm5"]
,alliances7firmspartl6[,"cusip firm4"]) ##create undirectional identifier

alliances7firmspartl6[, "singleindentifier"]<-base::paste(alliances77firmspartl6[, "singl

eindentifiera”]," ",alliances7firmspartl6[,"singleindentifierb"],sep="") ##create
undirectional identifier
##4 and 6##

alliances7firmspartl7[,"singleindentifiera]<-base::ifelse(alliances7firmspartl7[, "cus
ip firm4"]>alliances7firmspartl7[,"cusip firm6"],alliances7firmspartl7[, "cusip firmd"]
,alliances7firmspartl7[,"cusip firm6"]) ##create undirectional identifier
alliances7firmspartl7[,"singleindentifierb"]<-base::ifelse(alliances7firmspartl7[, "cus
ip firm4"]>alliances7firmspartl7[,"cusip firm6"],alliances7firmspartl7[, "cusip firm6"]
,alliances7firmspartl7[,"cusip firm4"]) ##create undirectional identifier
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alliances7firmspartl7[,"singleindentifier"]<-base::paste(alliances77firmspartl7[,"singl

eindentifiera"”]," ",alliances7firmspartl7[,"singleindentifierb"],sep="") ##create
undirectional identifier
##4 and T##

alliances7firmspartl8[, "singleindentifiera]<-base::ifelse(alliances7firmspartl8[, "cus
ip firm4"]>alliances7firmspartl8[,"cusip firm7"],alliances7firmspartl8[, "cusip firmd"]
,alliances7firmspartl8[,"cusip firm7"]) ##create undirectional identifier

alliances7firmspartl8[, "singleindentifierb"]<-base::ifelse(alliances7firmspartl8[, "cus
ip firm4"]>alliances7firmspartl8[,"cusip firm7"],alliances7firmspartl8[, "cusip firm7"]
,alliances7firmspartl8[,"cusip firm4"]) ##create undirectional identifier

alliances7firmspartl8[, "singleindentifier"]<-base::paste(alliances77firmspartl8[, "singl

eindentifiera"]," ",alliances7firmspartl8[,"singleindentifierb™],sep="") ##create
undirectional identifier
##5 and 6##

alliances7firmspartl9[, "singleindentifiera]<-base::ifelse(alliances7firmspartl9[, "cus
ip firm5"]>alliances7firmspartl9[,"cusip firm6"],alliances7firmspartl9[, "cusip firm5"]
,alliances7firmspartl9[,"cusip firm6"]) ##create undirectional identifier

alliances7firmspartl9[, "singleindentifierb"]<-base::ifelse(alliances7firmspartl9[, "cus
ip firm5"]>alliances7firmspartl9[,"cusip firm6"],alliances7firmspartl9[, "cusip firm6"]
,alliances7firmspartl9[,"cusip firm5"]) ##create undirectional identifier

alliances7firmspartl9[, "singleindentifier"]<-base::paste(alliances77firmspartl9[, "singl

eindentifiera”]," ",alliances7firmspartl9[,"singleindentifierb"],sep="") ##create
undirectional identifier
##5 and TH##

alliances7firmspart20[, "singleindentifiera]<-base::ifelse(alliances7firmspart20[, "cus
ip firm5"]>alliances7firmspart20[,"cusip firm7"],alliances7firmspart20[, "cusip firm5"]
,alliances7firmspart20[,"cusip firm7"]) ##create undirectional identifier

alliances7firmspart20[, "singleindentifierb"]<-base::ifelse(alliances7firmspart20[, "cus
ip firm5"]>alliances7firmspart20[,"cusip firm7"],alliances7firmspart20[, "cusip firm7"]
,alliances7firmspart20[,"cusip firm5"]) ##create undirectional identifier

alliances7firmspart20[, "singleindentifier"]<-base::paste(alliances77firmspart20[, "singl

eindentifiera"”]," ",alliances7firmspart20[,"singleindentifierb"],sep="") ##create
undirectional identifier
##6 and TH##

alliances7firmspart2l[, "singleindentifiera]<-base::ifelse(alliances7firmspart2l[, "cus
ip firm6"]>alliances7firmspart2l[,"cusip firm7"],alliances7firmspart2l[, "cusip firm6"]
,alliances7firmspart2l[,"cusip firm7"]) ##create undirectional identifier
alliances7firmspart2l[,"singleindentifierb"]<-base::ifelse(alliances7firmspart2l[, "cus
ip firm6"]>alliances7firmspart2l[,"cusip firm7"],alliances7firmspart2l[, "cusip firm7"]
,alliances7firmspart2l[,"cusip firm6"]) ##create undirectional identifier
alliances7firmspart2l[,"singleindentifier"]<-base::paste(alliances7firmspart2l[,"singl
eindentifiera”]," ",alliances7firmspart2l[,"singleindentifierb"],sep="") ##create
undirectional identifier

alliances7firms<-base::rbind(alliances7firmspartl,alliances7firmspart2,alliances7firms
part3,alliances7firmspartd4,alliances7firmspart5,alliances7firmspart6,alliances7firmspa
rt7,alliances7firmspart8,alliances7firmspart9,alliances/firmspartl0,alliances7firmspar
tll,alliances7firmspartl2,alliances7firmspartl3,alliances7firmspartl4,alliances7firmsp
artl5,alliances7firmspartl6,alliances77firmspartl77,alliances77firmspartl8,alliances7firm
spartl9,alliances7firmspart20,alliances7firmspart2l)

base::rm(alliances7firmspartl)
base::rm(alliances7firmspart?2)
base::rm(alliances7firmspart3)
base::rm(alliances7firmspart4)
base::rm(alliances7firmsparth)
base::rm(alliances7firmspart6)
base::rm(alliances7firmspart?)
base::rm(alliances7firmspart8)
base::rm(alliances7firmspart9)
base::rm(alliances7firmspartl0)
base::rm(alliances7firmspartll)
base::rm(alliances7firmspartl?2)
base::rm(alliances7firmspartl3)
base::rm(alliances7firmspartl4)
base::rm(alliances7firmspartlh)
base::rm(alliances7firmspartl6)
base::rm(alliances7firmspartl?)
base::rm(alliances7firmspartl8)
base::rm(alliances7firmspartl9)
base::rm(alliances7firmspart20)
base::rm(alliances7firmspart2l)
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alliances full<-base::rbind(alliances2firms,alliances3firms,alliances4firms,alliances5
firms,alliances6firms,alliances7firms)

alliances fullp0O<-alliances_ full
alliances fullpl<-alliances full
alliances fullp2<-alliances_ full
alliances fullp3<-alliances_ full

alliances fullpl[,"year announced"]<-base::as.numeric(alliances fullpl[,"year announce
darl)+1
alliances fullp2[,"year announced"]<-base::as.numeric(alliances fullpl[,"year announce
d"l)+2
alliances fullp3[,"year announced"]<-base::as.numeric(alliances fullpl[,"year announce
d"l)y+3

alliances<-base::rbind(alliances fullpO,alliances fullpl,alliances fullp2,alliances fu
11p3)

base::rm(alliances full,alliances fullpO,alliances fullpl,alliances fullp2,alliances f
ullp3)

alliances[, "common alliance sum"]<-1
alliances][, "singleindentifier cusip"]<-alliances][, "singleindentifier"]

alliances<-stats::aggregate(alliances[c("common alliance sum")],alliances[c("singleind
entifier cusip","year announced")],base::sum,na.rm=TRUE) ##aggregate data

alliances][, "common alliance"]<-1

consistencycheck<-base::nrow(alliances) ##security break
alliances<-alliances[!base::duplicated(base::paste(alliances][,"singleindentifier cusip
"1," ",alliances|[,"year announced"],sep="")),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(alliances)) ##security break

alliances common<-alliances
base::save(alliances common, file="alliances common processed.Rdata") f##export data

base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction--—----——-——————— - - -
#this file merges funda data and segments data

base::load(file="segments processed.Rdata") ##import data
base::load(file="funda processed.Rdata") ##import

base::stopifnot(base::inherits(segments[, "gvkey"], "character")==TRUE) ##assure that
variables have the same format
base::stopifnot(base::inherits (fundal, "gvkey"], "character")==TRUE) ##assure that
variables have the same format

funda segments<-base::merge (funda, segments,by.x=c("gvkey","fyear"),by.y=c("gvkey", "yea
r"),all.x=TRUE,all.y=FALSE) ##merge

consistencycheck<-base::nrow(funda segments) f##security break

funda segments<-funda segments[!base::duplicated(base::paste(funda segments[,"lpermno"
1," ",funda segments[,"fyear"],sep="")),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(funda segments)) ##security break

base::save(funda segments, file="funda segments processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction--—----——-——————— - - -
#this file merges funda segments data and crsp header data

base::load(file="funda segments processed.Rdata") ##import
base::load(file="crsp header processed.Rdata") ##import data

base::stopifnot(base::inherits(funda segments[, "lpermno"],"character")==TRUE)
##assure that variables have the same format

base::stopifnot (base::inherits(crsp header[, "permno"], "character")==TRUE) ##assure
that variables have the same format

funda segments crsp header<-base::merge(funda segments,crsp header,by.x=c("lpermno"),b
y.y=c("permno"),all.x=FALSE, all.y=FALSE) ##merge

consistencycheck<-base::nrow(funda segments crsp header) ##security break

funda segments crsp header<-funda segments crsp header[!base::duplicated(base::paste(f
unda_ segments crsp header[,"lpermno"]," ",funda segments crsp header[,"fyear"],sep="")
),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(funda segments crsp header)) ##security
break

base::save(funda segments crsp header, file="funda segments crsp header processed.Rdata
") ##export data

base::rm(list=base::1s()) ##clean

base::gc() ##clean
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#introduction--—----——-——————— - - -
#this file merges citation flows data and total citations data

base::load(file="citation flows processed.Rdata") ##import data
base::load(file="total citations processed.Rdata") ##import

base::stopifnot(base::inherits(citation flows[,"citing permno"],"character")==TRUE)
##assure that variables have the same format
base::stopifnot(base::inherits(citation flows[,"citing fyear"],"character")==TRUE)
##assure that variables have the same format
base::stopifnot(base::inherits(total citations[,"citing permno"],"character")==TRUE)
##assure that variables have the same format
base::stopifnot(base::inherits(total citations[,"citing fyear"],"character")==TRUE)
##assure that variables have the same format

citation flows total citations<-base::merge(citation flows,total citations,by.x=c("cit
ing permno","citing fyear"),by.y=c("citing permno","citing fyear"),all.x=TRUE,all.y=FA
LSE) f##merge

base::stopifnot(base::nrow(citation flows)==base::nrow(citation flows total citations)
) ##security break

total citations[,"cited permno"]<-total citations[,"citing permno"] ##rename variable
total citations[,"citing permno"]<-NULL f##delete old variable

total citations[,"cited totalcites"]<-total citations[,"citing totalcites"] ##rename
variable

total citations[,"citing totalcites"]<-NULL ##delete old variable

citation flows total citations<-base::merge(citation flows total citations,total citat
ions, by. X-C("Clted permno" "citing fyear"),by.y=c ("c1ted7permno" "citing fyear"), Lall.x
=TRUE, all.y=FALSE) f{##merge

base::stopifnot(base::nrow(citation flows)==base::nrow(citation flows total citations)
) ##security break

consistencycheck<-base::nrow(citation flows total citations) ##security break

citation flows total citations<-citation flows total citations['base"duplicated(base'
paste(01tatlon flows total 01tatlons[,"c1t1ng ~permno"]," ",citation flows total citat
ions[,"cited permno"]," ",citation flows total citations[,"citing fyear"],sep-"")) 1
##delete duplicates

base::stopifnot (consistencycheck==base::nrow(citation flows total citations))

f#security break

base::save(citation flows total citations,file="citation flows total citations process
ed.Rdata") ##export data

base::rm(list=base::1s()) ##clean

base::gc() ##clean
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#introduction--—----——-——————— - - -
#this file merges citation flows total citations data and total patents data

base::load(file="citation flows total citations processed.Rdata") ##import data
base::load(file="total patents processed.Rdata") ##import

base::stopifnot(base::inherits(citation flows total citations[,"cited permno"],"charac
ter")==TRUE) f{#f#fassure that variables have the same format
base::stopifnot(base::inherits(citation flows total citations[,"citing fyear"],"charac
ter")==TRUE) f{f#fassure that variables have the same format
base::stopifnot(base::inherits(total patents[,"cited permno"], "character")==TRUE)
##assure that variables have the same format
base::stopifnot(base::inherits(total patents[,"citing fyear"],"character")==TRUE)
##assure that variables have the same format

citation flows total citations total patents<-base::merge(citation flows total citatio
ns,total patents by. X-C("Clted _permno","citing fyear"),by.y=c("cited permno","citing f
yvear"),all.x=FALSE,all.y=FALSE) f{##merge

base::stopifnot(base::nrow(citation flows total citations)==base::nrow(citation flows
total citations total patents)) ##securlty break

total patents[,"citing permno"]<-total patents[,"cited permno"] ##rename variable
total patents[,"cited permno"]<-NULL ##delete old variable

total patents[,"citing patentstocktotal"]<-total patents][,"cited patentstocktotal"]
##rename variable

total patents[,"cited patentstocktotal"]<-NULL ##delete old variable

total patents[,"citing patentstockunder3yperc"]<-total patents[,"cited patentstockunde
r3yperc"] ##rename variable

total patents[,"cited patentstockunder3yperc"]<-NULL f##delete old variable

total patents[,"citing patentstockbetween3and/yperc"]<-total patents[,"cited patentsto
ckbetween3and7yperc"] ##rename variable

total patents[,"cited patentstockbetween3and/yperc"]<-NULL ##delete old variable

citation flows total citations total patents<-base::merge(citation flows total citatio
ns total patents total __patents, by x=c("citing permno","citing fyear"),by y-c("c1t1ng P
ermno", "citing fyear"),all.x=FALSE,all.y=FALSE) f##merge

base::stopifnot(base::nrow(citation flows total citations)==base::nrow(citation flows
total citations total patents)) ##securlty break

consistencycheck<-base::nrow(citation flows total citations total patents)

f#security break

citation flows total citations total patents<-citation flows total citations total pat
ents['base dupllcated(base paste(01tatlon flows total citations total patents[,"c1t1

ng permno"]," ",citation flows total citations total patents[,"CLted permno"]," ",cita
tion flows total 01tatlons total patents[,"CLtlng fyear"],sep="")),] ##delete
dupllcates

base::stopifnot (consistencycheck==base::nrow(citation flows total citations_ total pate
nts)) ##security break

base::save(citation flows total citations total patents,file="citation flows total cit
ations total patents processed.Rdata") ##export data

base::rm(list=base::1s()) ##clean

base::gc() ##clean
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#introduction--—----——-——————— - - -
#this file merges citation flows total citations total patents data and ibes common
data

base::load(file="citation flows total citations total patents processed.Rdata")
##import data
base::load(file="ibes common processed.Rdata") ##import

base::stopifnot(base::inherits(citation flows total citations total patents[,"cited pe
rmno"], "character")==TRUE) ##assure that variables have the same format
base::stopifnot(base::inherits(citation flows total citations total patents[,"citing p
ermno"],"character")==TRUE) f{#f#assure that variables have the same format
base::stopifnot(base::inherits(citation flows total citations total patents[,"citing f
yvear"], "character")==TRUE) ##assure that variables have the same format
base::stopifnot(base::inherits(ibes common[, "a permno"],"character")==TRUE) ##assure
that variables have the same format
base::stopifnot(base::inherits(ibes common[, "b permno"],"character")==TRUE) ##assure
that variables have the same format

base::stopifnot (base::inherits(ibes common[, "a year"],"character")==TRUE) ##assure
that variables have the same format

citation flows total citations total patents ibes common<-base::merge(citation flows t
otal citations total patents ibes _common, by. x—c("c1t1ng _permno", "cited permno","citing
fyear") by.y=c("a permno'", "bipermno" "a year"),all.x=TRUE,all.y=FALSE) ##merge

citation flows total citations total patents ibes common<-citation flows total citatio

ns total patents ibes common[01tatlon flows total citations total patents ibes common[
"c1t1ng7fyear"]>—base :min (ibes common[,"a year"])&01tatlon flows total citations tot

al_patents_ibes_common[,"c1t1ng7fyear"]<=base max(lbes_common[,"aiyear"]) 1

##assure clean data

consistencycheck<-base::nrow(citation flows total citations total patents ibes common)
f#security break

citation flows total citations total patents ibes common<-citation flows total citatio
ns total patents ibes common[!base::duplicated(base: paste(01tatlon flows total _citati
ons_total patents ibes common[,"citing permno"]," ",citation flows total citations_tot
al_patents_ibes_common[,"citedipermno"],"7",citatlon_flows_total_01tat1ons_total_paten
ts ibes commonl[,"citing fyear"],sep="")),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(citation flows total citations_ total pate
nts ibes common)) ff#security break

base::save(citation flows total citations total patents ibes common, file="citation flo
ws total citations total patents ibes common processed. Rdata") ##export data
base::rm(list=base::1s()) ##clean

base::gc() ##clean
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#introduction-------------—"--—-——-- -
#this file merges citation flows total citations total patents ibes common data and
ibes total data

base::load(file="citation flows total citations total patents ibes common processed.Rd
ata") ##import data
base::load(file="ibes total processed.Rdata") ##import

base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n[,"cited permno"],"character")==TRUE) ##assure that variables have the same format
base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n[,"citing fyear"],"character")==TRUE) ##assure that variables have the same format
base::stopifnot(base::inherits(ibes totall, "permno"], "character")==TRUE) f##assure

that variables have the same format

base::stopifnot(base::inherits(ibes totall,"year"],"character")==TRUE) f##assure that
variables have the same format

ibes total cited<-ibes total ##create temp data

base::colnames (ibes total cited)<-base::paste("cited ",base::colnames(ibes total cited
) ,sep="") ##adjust prefix

ibes total citing<-ibes total ##create temp data

base::colnames (ibes total citing)<-base::paste("citing ",base::colnames(ibes total cit
ing),sep="") ##adjust prefix

citation flows total citations total patents ibes common ibes total cited<-base::merge

(01tatlon flows total citations total _patents ibes common, ibes total _cited,by.x=c("cit

ed permno", "c1t1ng fyear") by. y—c("c1ted permno", "cited _year"), ,all.x=TRUE,all. y=FALSE)
##merge

citation flows total citations total patents ibes common ibes total cited citing<-base
merge(01tatlon flows total 01tatlons _total patents ibes common ibes _total cited, ibes
total citing,by. x—c("c1t1ng __permno", "c1t1ng fyear"),by. y—c("c1t1ng permno" "citing ye

ar"),all.x=TRUE,all.y=FALSE) ##merge

citation flows total citations total patents ibes common ibes total<-citation flows to
tal citations total patents ibes common ibes total cited citing ##rename data frame

citation flows total citations total patents ibes common ibes total<-citation flows to
tal 01tatlons total patents ibes common_ibes total[01tatlon flows _total citations tota
1 patents ibes common_ ibes total[,"c1t1ng fyear"]>=base: :min (ibes total[,"year"])&01ta
t1on_flows_total_01tatlons_total_patents_lbes_common_lbes_total[,"c1t1ng7fyear"]<=base
::max (ibes totall,"year"]),] ##assure clean data

consistencycheck<-base::nrow(citation flows total citations total patents ibes common

ibes total) ##security break

citation flows total citations total patents ibes common ibes total<-citation flows to

tal 01tatlons total patents lbes common_ibes total['base dupllcated(base paste(01tat

ion " flows total citations _total patents “ibes common ibes total[,"citing permno"]," ,c

1tatlon flows total citations _total patents ibes common ibes totall[,"cited permno"],
,01tatlon flows total citations _total patents ibes _common_ibes total[,"citing fyear"]
,sep="")),1 ##delete dupllcates

base::stopifnot (consistencycheck==base::nrow(citation flows total citations_ total pate

nts ibes common_ ibes total)) ffsecurity break

base::save(citation flows total citations total patents ibes common ibes total,file="c
itation flows total 01tatlons total patents ibes common ibes _total processed Rdata")
##export data

base::rm(list=base::1s()) ##clean

base::gc() ##clean
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#introduction--—-----—-=-—--——-————--—— -
#this file merges citation flows total citations total patents ibes common ibes
total data and funda segments crsp header data

base::load(file="citation flows total citations total patents ibes common ibes total p
rocessed.Rdata") ##import data
base::load(file="funda segments crsp header processed.Rdata") ##import

base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n ibes totall[,"citing permno"],"character" =—TRUE) ##assure that variables have the
same format

base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n ibes totall,"cited permno"], "character")==TRUE) ##assure that variables have the
same format

base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n ibes totall[,"citing fyear"], "character")——TRUE) ##assure that variables have the
same format
base::stopifnot(base::inherits(funda segments crsp header[,"lpermno"], "character")==TR
UE) f##assure that variables have the same format

base::stopifnot (base::inherits(funda segments crsp header[,"fyear"],"character")==TRUE
) ##assure that variables have the same format

funda segments crsp header cited<-funda segments crsp header ##create temp data

base: colnames(funda segments crsp header Clted)< base::paste("cited ",base::colnames (
funda segments crsp header Clted) sep="") ##add prefix

funda segments crsp header citing<-funda segments crsp header ##create temp data

base: colnames(funda segments crsp header 01t1ng)< base::paste("citing ",base::colname
s (funda segments crsp header Cltlng) sep="") ##add prefix

citation flows total citations total patents ibes common ibes total funda segments crs
p_header cited<-base::merge(citation flows total citations total patents ibes common i
bes total, funda segments crsp header cited,by.x=c("cited permno","citing fyear"),by.y=
c("cited lpermno","cited fyear"),all.x=FALSE,all.y=FALSE) f##merge

citation flows total citations total patents ibes common ibes total funda segments crs
P header 01ted funda _segments crsp header citing<-base::merge(citation flows total cit
ations total patents ibes common ibes total funda segments crsp header Clted funda _seg
ments_crsp_header_01t1ng,by x—c("c1t1ng7permno" "c1t1ng7fyear") by. y—c("c1t1ngilpermno
","citing fyear"),all.x=FALSE,all.y=FALSE) {##merge

citation flows total citations total patents ibes common ibes total funda segments crs
P header<- 01tatlon flows total _citations total patents ibes common ibes _total funda se
gments crsp header Clted funda _segments crsp header citing ##rename data

consistencycheck<-base::nrow(citation flows total citations total patents ibes common
ibes total funda segments crsp header) ##securlty break

01tatlon flows _total citations total patents ibes common ibes total funda segments crs
P header<-citation flows total citations total patents ibes common ibes _total funda se
gments crsp header['base dupllcated(base paste(01tatlon flows total 01tatlons total
patents ibes common ibes total funda segments crsp header[,"c1t1ng permno"] N ,01tat1
on_ flows total 01tatlons total patents ibes common ibes total funda segments crsp head
er[,"c1ted permno"], N ,01tatlon flows total citations total patents ibes common ibes
total funda segments crsp header[,"c1t1ng fyear"],sep—"")) ] ##delete dupllcates

base: stoplfnot(con31stencycheck =base::nrow(citation flows total citations total pate
nts ibes common ibes total funda segments crsp header)) ##securlty break

base::save(citation flows total citations total patents ibes common ibes total funda s
egments crsp header, flle—"c1tatlon flows total citations total patents ibes _common__ ibe
s _total funda segments crsp header processed Rdata™) ##export data
base::rm(list=base::1s()) ##clean

base::gc() ##clean
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#introduction--—-----—-=-—--——-————--—— -
#this file merges citation flows total citations total patents ibes common ibes
total funda segments crsp header data and hpsimilarity data

base::load(file="citation flows total citations total patents ibes common ibes total f
unda segments crsp header processed.Rdata") ##import data
base::load(file="hpsimilarity processed.Rdata") ##import data

base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n_ibes_total_funda_segments_crsp_header[,"c1t1ng7gvkey"] "cnaracter")——TRUE)

##assure that variables have the same format

base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n ibes total funda segments crsp header[,"c1ted gvkey"] "cnaracter")——TRUE) ##assure
that variables have the same format

base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n_ibes_total_funda_segments_crsp_header[,"c1t1ng7fyear"] "cnaracter")——TRUE)

##assure that variables have the same format
base::stopifnot(base::inherits (hpsimilarity[, "gvkeyl"],"character")==TRUE) ##assure
that variables have the same format
base::stopifnot(base::inherits (hpsimilarity[, "gvkey2"], " "character")==TRUE) ##assure
that variables have the same format
base::stopifnot(base::inherits (hpsimilarity[, "year"], "character")==TRUE) ##assure

that variables have the same format

citation flows total citations total patents ibes common ibes total funda segments crs
P header[,"gvkeyl"]< base::as.character (base::as. numerlc(01tatlon flows total citation
s _total patents ibes common ibes total funda segments crsp header[,"c1t1ng gvkey"]))
##generate variable

citation flows total citations total patents ibes common ibes total funda segments crs
P header[,"gvkey2"]< -base::as. character(base :as. numerlc(01tatlon flows total citation
s _total patents ibes common ibes total funda segments crsp header[,"c1ted gvkey"]))
##generate variable

citation flows total citations total patents ibes common ibes total funda segments crs
p_header hp31mllar1ty< base: merge(01tatlon flows total citations total _patents ibes c
ommon ibes total funda segments crsp header, hp31mllar1ty,by X=C ("gvkeyl" "gvkey2", "eit
1ng7fyear") by.y=c("gvkeyl", "gvkey2", "year"),all.x=TRUE,all.y=FALSE) ##merge

consistencycheck<-base::nrow(citation flows total citations total patents ibes common
ibes total funda segments crsp header hps1mllar1ty) ##securlty break

01tatlon flows total citations _total patents ibes common ibes total funda segments crs
p_header hp31mllar1ty< 01tatlon flows total citations total patents ~ibes common ibes t
otal funda segments crsp header hp51mllarlty['base dupllcated(base paste(01tatlon f1
ows total citations_ total patents ibes common ibes total funda segments crsp header hp
slmllarlty[,"CLtlng _permno"]," ,01tatlon flows total citations total patents ibes com
mon_ibes total funda segments crsp header hps1mllar1ty[,"c1ted permno"], N ,01tatlon f
lows total citations _total patents ibes common ibes total funda segments crsp header h
ps1mllar1ty[,"c1t1ng fyear"],sep—"")) ] “##delete dupllcates

base::stopifnot (consistencycheck==base::nrow(citation flows total citations_ total pate
nts ibes common ibes total funda segments crsp header hpsimilarity)) ##security break

base::save(citation flows total citations total patents ibes common ibes total funda s
egments crsp header hpsimilarity,file="citation flows total citations total patents ib
es_common_ibes total funda segments crsp header hp51mllar1ty processed Rdatam)
##export data

base::rm(list=base::1s()) ##clean

base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file prepares technology proximity data for further processing

#prepare data-——————-—— " — - oo
base::load(file="patents processed.Rdata") ##import data
base::load(file="citation flows total citations total patents ibes common ibes total f
unda segments crsp header hpsimilarity processed.Rdata") ##import data

filla<-base::data.frame("iyear"=base::unique (patents[, "iyear"]), "merge"=1)
fillb<-base::data.frame("permno"=base: :unique (patents[, "permno"]), "merge"=1)
fill<-base::merge(filla,fillb,by.x=c("merge"),by.y=c("merge"),all.x=FALSE,all.y=FALSE)
##merge

patents<-patents[,c("permno”,"class","iyear")] ##reduce data
patents<-patents[patents[,"class"]!="",] ##eliminate patents without patent class

ind<-base::as.data.frame (dummies: :dummy (x="class",data=patents)) ##generate dummies
for patent classes

classnames<-base::colnames (ind) ##get vector with class names
patents<-base::cbind(patents, ind) ##merge data

num patents<-stats::aggregate(patents[base::colnames(ind)],patents[c("permno"”,"iyear")
],base: :sum,na.rm=TRUE) fiaggregate data

num patents<-base::merge (num patents,fill,by.x=c("permno","iyear"),by.y=c("permno”,"iy
ear"),all.x=FALSE, all.y=TRUE) f{##merge

for(i in base::colnames (ind)) {
num patents[,i]<-base::ifelse(base::is.na(num patents[,1i]),0,num patents[,i])
##fill nas with zero

}

full<-NULL f#fcreate empty data frame

for(i in base::unique(num patents[,"iyear"])){
base::print (i) ##print
temp<-num patents[num patents[,"iyear"]<=i,] ##reduce data

cum num patents<-stats::aggregate(temp[base::colnames(ind)],temp[c("permno™)],base::
sum, na.rm=TRUE) ##aggregate data
cum num patents[, "cumiyear"]<-i ##generate variable
full<-base::rbind(full, cum num patents) ##merge

}

patents<-full f#f#rename data frame

for(i in base::colnames (ind)) {
num patents[,i]<-base::ifelse(base::is.na(num patents[,1i]),0,num patents[,i])
##fill nas with zero

}

pairdata<-citation flows total citations total patents ibes common ibes total funda se
gments crsp header hpsimilarity ##rename data frame

measure<-NULL ##create empty data frame

for(i in base::sort(base::unique(pairdatal,"citing fyear"1))){
base::print (i) ##print

patents temp<-patents[patents[,"cumiyear"]==i,] ##reduce data
pairdata temp<-pairdatalpairdatal[,"citing fyear"]==i,] ##reduce data

patents a<-patents temp ##create temp data
patents b<-patents temp #fcreate temp data

base::colnames (patents a)<-base::paste("a ",base::colnames(patents a),sep="")
##add prefix
base::colnames (patents b)<-base::paste("b ",base::colnames(patents b),sep="")

##add prefix

patents merge<-base::merge(patents a,pairdata temp,by.x=c("a permno"”,"a cumiyear"),b
y.y=c("citing permno","citing fyear"),all.x=FALSE,all.y=FALSE) f##merge
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}

patents merge<-base::merge(patents b,patents merge,by.x=c("b permno"”,"b cumiyear"),b
y.y=c("cited permno","a cumiyear"),all.x=FALSE,all.y=FALSE) ##merge

base::stopifnot (base::nrow(patents merge)==base::nrow(pairdata temp)) ##security
break

for(i in classnames) {
base::print(base::paste (i, sep=""))

patents merge[,base::paste("sqg a ",i,sep="")]<-patents merge[,base::paste("a ",1i,s
ep="")1"2 ##calculate the square of the class

patents merge[,base::paste("sqg b ",i,sep="")]<-patents merge[,base::paste("b ",1i,s
ep="")1"2 ##calculate the square of the class

patents merge[,base::paste("ab ",i,sep="")]<-patents merge[,base::paste("a ",i,sep
="")]*patents merge[,base::paste("b ",i,sep="")] ##calculate the product of both
classes

}

sq_a<-base::paste("sg a ",classnames,sep="") ##add prefix to class names
sq b<-base::paste("sg b ",classnames,sep="") ##add prefix to class names
ab<-base::paste("ab ",classnames,sep="") ##add prefix to class names

patents merge[, "sum sg a"]<-base::rowSums (patents merge[,sq al],na.rm=FALSE, dims=l)
f#calculate the sum

patents merge[, "sum sg b"]<-base::rowSums (patents merge[,sq b],na.rm=FALSE, dims=1)
f#calculate the sum

patents merge[, "sum ab"]<-base::rowSums(patents merge[,ab],na.rm=FALSE, dims=1)
f#calculate the sum

patents merge[, "techn prox"]<-patents mergel[, "sum ab"]/base::sqgrt(patents mergel[, "su
m sq a"l*patents merge[,"sum sqg b"]) ##calculate the proximity measure

patents merge<-patents mergel[,c("b permno","a permno","b cumiyear","techn prox")]
##reduce data

measure<-base::rbind(measure,patents merge) ##merge

techn prox<-measure ffffrename data frame

techn prox[,"techn prox"]<-base::ifelse(base::is.nan(techn prox[,"techn prox"]),0,tech
n prox[,"techn prox"]) ##£fill NaN with zero

consistencycheck<-base::nrow(techn prox) ##security break

techn prox<-techn prox['!base::duplicated(base::paste(techn prox[,"a permno"]," ",techn
_prox[,"b permno"]," ",techn prox[,"b cumiyear"],sep="")),] ##delete duplicates
base::stopifnot (consistencycheck==base::nrow(techn prox)) ##security break

base::save(techn prox,file="techn prox processed.Rdata") ##export data
base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction--—-----—-=-—--——-————--—— -
#this file merges citation flows total citations total patents ibes common ibes
total funda segments crsp header hpsimilarity data and technological proximity data

base::load(file="citation flows total citations total patents ibes common ibes total f
unda segments crsp header hpsimilarity processed.Rdata") ##import data
base::load(file="techn prox processed.Rdata") ##import data

base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n ibes total funda segments crsp header hp31mllar1ty[,"c1t1ng permno"] "character")——T
RUE) ##assure that variables have the same format
base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n ibes total funda segments crsp header hp31mllar1ty[,"c1ted permno"],"character")——TR
UE) ##assure that variables have the same format
base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n ibes total funda segments crsp header hp31mllar1ty[,"c1t1ng fyear"],"character")——TR
UE) ##assure that variables have the same format
base::stopifnot(base::inherits(techn prox[,"a permno"],"character")==TRUE) ##assure
that variables have the same format
base::stopifnot(base::inherits(techn prox[,"b permno"],"character")==TRUE) ##assure
that variables have the same format
base::stopifnot(base::inherits(techn prox[,"b cumiyear"],"character")==TRUE)

##assure that variables have the same format

citation flows total citations total patents ibes common ibes total funda segments crs
p_header hp31mllar1ty techn prox< base: merge(01tatlon flows total citations _total pat
ents ibes common ibes total funda segments crsp header hpSlmllarlty,techn _prox,by.x=c(

c1t1ng7permno "c1ted7permno" "c1t1ng7fyear") by.y=c("a permno","b permno","b cumiyea
r"),all.x=FALSE,all.y=FALSE) ##merge

consistencycheck<-base::nrow(citation flows total citations total patents ibes common
ibes total funda segments crsp header hp51mllarlty) ##securlty break

01tatlon flows total citations _total patents ibes common ibes total funda segments crs
p_header hp31mllar1ty< 01tatlon flows total citations total patents ~ibes common ibes t
otal funda segments crsp header hp51mllarlty['base dupllcated(base paste(01tatlon 1
ows total citations_ total patents ibes common ibes total funda segments crsp header hp
s1mllar1ty[,"c1t1ng _permno"]," ,01tatlon flows total citations total patents_lbes_com
mon_ibes total funda segments crsp header hp31mllar1ty[,"c1ted permno"], ~",citation f
lows total citations _total patents ibes common ibes total funda segments crsp header h
p51mllar1ty[,"c1t1ng fyear"],sep—"")) ] “##delete dupllcates

base::stopifnot (consistencycheck==base::nrow(citation flows total citations_ total pate
nts ibes common ibes total funda segments crsp header hps1mllarlty)) ##securlty break

base::save(citation flows total citations total patents ibes common ibes total funda s
egments crsp header hp51mllarlty techn prox, file="citation flows total citations total
_patents ibes common ibes total funda segments crsp header hpSLmllarlty techn prox pro
cessed. Rdata") ##export data

base::rm(list=base::1s()) #f#clean

base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file merges citation flows total citations total patents ibes common ibes
total funda segments crsp header hpsimilarity technological proximity data and
inventor common data

base::load(file="citation flows total citations total patents ibes common ibes total f
unda_segments crsp header hp51m11ar1ty techn prox processed. Rdata") ##1mport data
base::load(file="inventors common processed.Rdata") ##import data

base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n ibes total funda segments crsp header hp31mllar1ty techn prox[,"c1t1ng permno"],"cha
racter")——TRUE) ##assure that variables have the same format
base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n ibes total funda segments crsp header hp31mllar1ty techn prox[,"c1ted permno"], "char
acter")——TRUE) ##assure that variables have the same format
base::stopifnot(base::inherits(citation flows total citations total patents ibes commo
n ibes total funda segments crsp header hp31mllar1ty techn prox[,"c1t1ng fyear"],"char
acter")——TRUE) ##assure that variables have the same format
base::stopifnot(base::inherits(inventors common[, "a permno"],"character")==TRUE)
##assure that variables have the same format
base::stopifnot(base::inherits(inventors common[, "b permno"],"character")==TRUE)
##assure that variables have the same format
base::stopifnot(base::inherits(inventors common[,"a fyear"],"character")==TRUE)
##assure that variables have the same format

citation flows total citations total patents ibes common ibes total funda segments crs
p_header hps1mllar1ty techn prox inventors common<-base: merge(01tatlon flows total ci
tations total patents ibes common ibes total funda _segments crsp header hpslmllarlty t
echn_prox inventors common, by x—c("c1t1ng7permno" "cited permno","citing fyear"),by.y=
c("a permno","b permno","a fyear"),all.x=TRUE,all.y=FALSE) f##merge

consistencycheck<-base::nrow(citation flows total citations total patents ibes common
ibes total funda segments crsp header hps1mllar1ty techn prox inventors common)
##security break

citation flows total citations total patents ibes common ibes total funda segments crs
p_header hps1mllar1ty techn prox inventors common< 01tatlon flows total citations _tota
1 patents ibes common ibes total funda segments _crsp_header hps1mllar1ty techn prox in
ventors common['base dupllcated(base paste(01tatlon flows total citations total pate
nts ibes common ibes total funda _segments crsp header hpslmllarlty techn prox inventor
] common[,"c1t1ng permno"] ~",citation flows total citations total patents ibes commo
n ibes total funda _segments crsp header hp31mllar1ty techn prox inventors common[,"c1t
edipermno"], ~",citation flows total citations total patents ibes common ibes total fu
nda_segments_crsp_header_hpslmllarlty_techn_prox_lnventors_common[,"c1t1ng7fyear"] sep
="")),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(citation flows total citations_ total pate
nts ibes common ibes total funda segments crsp header hpslmllarlty techn prox inventor
s_common)) ##securlty break

base::save(citation flows total citations total patents ibes common ibes total funda s
egments crsp header hpsimilarity techn prox inventors common,file="citation flows tota
1 citations total patents ibes common ibes total funda _segments crsp header hp51m11ar1
ty techn prox inventors common processed Rdata™) ##export data
base::rm(list=base::1s()) ##clean

base::gc() ##clean
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#introduction-------—-——-————-——— -
#this file merges citation flows total citations total patents ibes common ibes
total funda segments crsp header hpsimilarity technological proximity inventor
common data and investors common data

base::load(file="citation flows total citations total patents ibes common ibes total f
unda segments crsp header hpsimilarity techn prox inventors common processed.Rdata")
##import data

base::load(file="investors common processed.Rdata") ##import data

citation flows total citations total patents ibes common ibes total funda segments crs
p_header hpsimilarity techn prox inventors common[,"citing gvkey adj"]<-base::as.chara
cter(base::as.numeric(citation flows total citations total patents ibes common ibes to
tal funda segments crsp header np31mllar1ty techn prox inventors common[,"c1t1ng gvkey
"1))

citation flows total citations total patents ibes common ibes total funda segments crs
p_header hp31mllar1ty techn prox inventors common[,"c1ted gvkey adj"]< base: .charac
ter (base::as.numeric(citation flows total citations total patents ibes common 1bes tot
al funda segments crsp header npSlmllarlty techn prox inventors common[,"c1ted gvkey"]

))

base::stopifnot (base::inherits(citation flows total citations total patents ibes commo
n _ibes total funda segments crsp header hp31mllar1ty techn prox inventors common[,"c1t
1ng7gvkey7adj"] "character")==TRUE) ##assure that variables have the same format
base::stopifnot (base::inherits(citation flows total citations total patents ibes commo
n _ibes total funda segments crsp header hp31mllar1ty techn prox inventors common[,"c1t
edigvkeyiadj"] "character")==TRUE) ##assure that variables have the same format
base::stopifnot (base::inherits(citation flows total citations total patents ibes commo
n _ibes total funda segments crsp header hp31mllar1ty techn prox inventors common[,"c1t
1ng7fyear"],"character")——TRUE) ##assure that variables have the same format
base::stopifnot (base::inherits(investors common[, "gvkey a"],"character")==TRUE)
##assure that variables have the same format

base::stopifnot (base::inherits(investors common[, "gvkey b"],"character")==TRUE)
##assure that variables have the same format

base::stopifnot (base::inherits(investors common[, "year"], "character")==TRUE)

##assure that variables have the same format

citation flows total citations total patents ibes common ibes total funda segments crs
p_header hpsimilarity techn prox inventors common investors common<-base::merge(citati
on flows total citations total patents ibes common ibes total funda segments crsp head
er hpsimilarity techn prox inventors common,investors common,by.x=c("citing gvkey adj"
,"'cited gvkey adj","citing fyear"),by.y=c("gvkey a","gvkey b","year"),all.x=FALSE,all.
y=FALSE) {f#merge

consistencycheck<-base::nrow(citation flows total citations total patents ibes common
ibes total funda segments crsp header hps1mllar1ty techn prox inventors common investo
rs common) " ##security break

citation flows total citations total patents ibes common ibes total funda segments crs
p_header np31mllar1ty techn prox inventors common investors common<-citation flows tot
al citations total patents ibes common ibes total funda segments _crsp_header hps1mllar
1ty techn prox inventors common investors common['base :duplicated(base: :paste(citatio
n flows total citations total patents ibes common ibes total funda segments crsp heade

r hps1mllarlty techn prox inventors common investors common[,"c1t1ng _permno"]," ",cita
tloniflowsitotalicltatlonsitotalipatentsilbesicommonilbesitotalifundaisegmentsicrspihe
ader hpsimilarity techn prox inventors common investors common[,"cited permno"]," ",ci

tation flows total citations total patents ibes common ibes total funda segments crsp
header hpslmllarlty techn prox inventors common investors common[,"c1t1ng fyear"], sep=
"")),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(citation flows total citations total pate
nts ibes common ibes total funda segments crsp header hps1mllarlty techn prox inventor
s_common investors common)) ##security break

base::save(citation flows total citations total patents ibes common ibes total funda s
egments crsp header hpslmllarlty techn prox inventors common investors common, file="ci
tat1oniflowsitota17c1tat1onsitotalipatentsilbesicommonilbesitotalifundaisegmentsicrspi
header hpsimilarity techn prox inventors common investors common processed.Rdata")
##export data

base::rm(list=base::1s()) ##clean

base::gc() ff#clean
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#introduction-------—-——-————-——— -
#this file merges citation flows total citations total patents ibes common ibes
total funda segments crsp header hpsimilarity technological proximity inventor
common investors common data and alliances common data

base::load(file="citation flows total citations total patents ibes common ibes total f
unda_segments crsp header hp51m11ar1ty techn prox inventors common investors _common_pr
ocessed.Rdata") ##import data

base::load(file="alliances common processed.Rdata") ##import data

temp<-citation flows total citations total patents ibes common ibes total funda segmen
ts crsp header hps1mllarlty techn prox inventors common 1nvestors common

temp[,"citing cusip adj"]<-base::gsub(".{3}5","",temp[,"citing cusip"])
temp[, "cited cusip adj"]<-base::gsub(".{3}s","",temp[, "cited cusip"])

temp[, "singleindentifiera”]<-base::ifelse(temp[,"citing cusip adj"]>temp[, "cited cusip
~adj"],templ[,"citing cusip adj"],temp[,"cited cusip adj"]) ##create undirectional
identifier

temp[, "singleindentifierb"]<-base::ifelse(temp[,"citing cusip adj"]>temp[, "cited cusip
~adj"],templ[,"cited cusip adj"],templ[,"citing cusip adj"]) ##create undirectional
identifier

temp[, "singleindentifier cusip"]<-base::paste(temp[,"singleindentifiera”]," ",temp[,"s
ingleindentifierb"],sep="") ##create undirectional identifier

citation flows total citations total patents ibes common ibes total funda segments crs
p_header hp31mllar1ty techn prox inventors common investors common< temp

base::stopifnot (base::inherits(
citation flows total citations total patents ibes common ibes total funda segments crs
p_header hpSlmllarlty techn prox inventors common investors common[,"SLnglelndentlfler
~cusip"],"character")==TRUE) ##assure that “variables have the same format
base::stopifnot (base::inherits(
citation flows total citations total patents ibes common ibes total funda segments crs
p_header hpSlmllarlty techn prox inventors common investors common[,"c1t1ng fyear"],
haracter")==TRUE) ff#assure that variables have the same format
base::stopifnot(base::inherits(alliances common[, "singleindentifier cusip"],"character
")==TRUE) ##assure that variables have the same format
base::stopifnot(base::inherits(alliances common[, "year announced"],"character")==TRUE)
##assure that variables have the same format

citation flows total citations total patents ibes common ibes total funda segments crs
p_header hp31mllar1ty techn prox inventors common investors common alliances common<-b
ase::merge(citation flows total citations total patents 1bes common_ibes total funda_s
egments crsp header hpslmllarlty techn prox inventors common “investors common, alliance
s_common, by.x=c("singleindentifier cusip","citing fyear") by y=cC ("SLnglelndentlflericu
sip","year announced"),all.x=TRUE,all.y=FALSE) ##merge

consistencycheck<-base::nrow(citation flows total citations total patents ibes common
ibes total funda segments crsp header hps1mllar1ty techn prox inventors common “investo
rs_common alliances _common) ##security break
01tatlon flows total citations _total patents ibes common ibes total funda segments crs
p_header hp31mllar1ty techn prox inventors common investors common__ alliances _common<-c
itation flows total citations total patents ibes common ibes total funda segments _crsp
header hps1mllar1ty techn prox inventors common “investors common alliances _common [ !'ba
:duplicated(base::paste(citation flows “total citations total patents 1bes common_ib
es total funda segments crsp header hp31mllar1ty techn prox inventors common “investors

_common alllances _common[, "citing permno"]," ",citation flows total citations _total pa
tents 1bes common ibes total funda segments crsp header hp31mllar1ty techn prox invent
ors_common investors _common__ alliances _common[, "cited permno"]," ",citation flows total

01tatlons " total patents ibes _common_ibes total funda segments crsp header hps1mllar1t
y techn prox inventors common 1nvestors common alllances ~common[, "citing fyear"],sep="
")),] ##delete duplicates
base::stopifnot (consistencycheck==base::nrow(citation flows total citations_ total pate
nts ibes common ibes total funda segments crsp header hpslmllarlty techn prox inventor
S _common 1nvestors common alllances _common)) ##security break

base::save(citation flows total citations total patents ibes common ibes total funda s
egments crsp header hpslmllarlty techn prox inventors common 1nvestors common alllance
s_common, file="citation flows total citations total patents ibes _common_ibes total fun
da _segments crsp header hp51m11arlty techn prox inventors common investors _common__ alli
ances common processed.Rdata") ##export data



31 base::rm(list=base::1s()) ##clean
32 base::gc() ##clean
33 #end----—-——-----—- -
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#introduction--—----——-——————— - - -
#this file prepares the data for analysis

#prepare data-——————-—— " — - oo
base::load("citation flows total citations total patents ibes common ibes total funda
segments crsp header hp51mllar1ty techn prox inventors common investors _common__ allianc
es common processed.Rdata") ##import data

data<-citation flows total citations total patents ibes common ibes total funda segmen
ts crsp header hps1mllarlty techn prox inventors common “investors _common alllances _com
mon ##rename data frame

datal[,"common analys'"]<-base::ifelse(base::is.na(data[,"common analys"]),0,datal[,"comm
on _analys"])

datal[,"citing total analys"]<-base::ifelse(base::is.na(data[,"citing total analys"]),0
,data[,"citing total analys"])

datal[,"cited total analys"]<-base::ifelse(base::is.na(datal[,"cited total analys"]),0,d
atal[,"cited total analys"])

datal[,"citing totalcites"]<-base::ifelse(base::is.na(data[,"citing totalcites"]),0,dat
a[,"citing totalcites"])

datal[,"cited totalcites"]<-base::ifelse(base::is.na(datal[,"cited totalcites"]),0,datal
,"cited totalcites"])

datal,"citing patentstockunder3yperc"]<-base::ifelse(base::is.na(data[,"citing patents
tockunder3yperc"]),0,data[,"citing patentstockunder3yperc"])

datal[,"citing patentstockbetween3and/yperc"]<-base::ifelse(base::is.na(datal,"citing p
atentstockbetween3and7yperc"]),0,datal,"citing patentstockbetween3andiyperc"])
datal,"common inventors"]<-base::ifelse(base::is.na(datal[,"common inventors"]),0,datal
,"common inventors"])

datal,"common alliance"]<-base::ifelse(base::is.na(data[,"common alliance"]),0,datal,"
common_alliance"])

dummiesacommonanalys<-c("common analys") ##create vector of dummies
dummiesactionsone<-base::grep("common actions'",base::colnames (data),value=TRUE)
##create vector of dummies
dummiesactionstwo<-base::grep("only a actions'",base::colnames(data), value=TRUE)
##create vector of dummies
dummiesactionsthree<-base::grep("only b actions'",base::colnames (data), value=TRUE)
##create vector of dummies

dummiesexperience<-base::grep("a expy'",base::colnames(data),value=TRUE) f##create
vector of dummies

dummiesportfolio<-base::grep("a port",base::colnames(data),value=TRUE) ##create
vector of dummies

dummiesexpertise<-base::grep("a hiind",base::colnames(data),value=TRUE) f##create
vector of dummies

for (i in c(dummiesacommonanalys,

dummiesactionsone,

dummiesactionstwo,

dummiesactionsthree,

dummiesexperience,

dummiesportfolio,

dummiesexpertise)) {

data[,i]<-base::ifelse(base::is.na(datal[,1]),0,data[,1]) ##fill nas with zeros

}

datal[, "common investors"]<-datal[,"ggl full attn"]/1000 ##rename variable

datal[,"indicator citing numcit"]<-base::ifelse(datal[,"citing numcit"]1>0,1,0)
##generate variable

for(i in c("citing numcit",
"citing examinernumcit",
"citing othernumcit",
"citing othernumcitadjusted",
"citing inclassnumcit",
"citing outclassnumcit",
"citing insubclassnumcit",
"citing outsubclassnumcit",
"common analys",
"citing total analys",
"cited total analys")){
datal[,base: paste("log ",i,sep="")]1<-base::log(l+datal[,i]) f#H#calculate logs
}
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for(i in c("citing at",
"cited at",
"citing totalcites",
"cited patentstocktotal™)) {
datal[,base::paste("log ",1i,sep="")]<-base::log(data[,i]) ##calculate logs
}

for(i in c("log citing totalcites",
"log cited patentstocktotal",
"common analys")){
datal[,base::paste(i," sg",sep="")]1<-(datal[,i])”*2 ##calculate squares
}

base::stopifnot(datal,"citing total analys"]-datal,"common analys"]>=0) ##security
break

base::stopifnot(datal[,"a hiindo90"]+datal[,"a hiindu90"]==datal, "common analys"])
##security break
base::stopifnot(datal[,"a expyo090"]+datal,"a expyu090"]==datal, "common analys"])
f#security break
base::stopifnot(datal[,"a porto090"]+datal[,"a portu090"]==datal, "common analys"])
##security break

base::stopifnot(datal[,"common actionso050"]+datal[,"only a actionso050"]+datal,"only b
actionso050"]+datal, "common actionsu050"]==datal, "common analys"]) ##security break

for(i in c("citing at",
"cited at",
"cited geosegcount",
"cited bussegcount")) {
data<-data[!base::is.na(data[,1i]),] ##keep only complete observations

}

data<-data[datal[,"citing self citation"]!=1,] ##reduce data
data<-data[data[,"cited patentstocktotal"]>0,] ##reduce data
data<-data[data[,"citing totalcites"]>0,] ##reduce data

data[,"citing at adj"]<-datal[,"citing at"]
data[,"cited at adj"]<-datal,"cited at"]

data[,"citing patentstocktotal adj"]<-datal,"citing patentstocktotal"]+l
data[,"cited patentstocktotal adj"]<-datal[,"cited patentstocktotal"]+l

data[,"citing totalcites adj"]<-datal,"citing totalcites"]+1
data[,"cited totalcites adj"]<-datal[,"cited totalcites"]+l1

data[,"citing total analys adj"]<-datal[,"citing total analys"]+l1
data[,"cited total analys adj"]<-data[,"cited total analys"]+1

data[,"citing at cited at ratio"]<-datal[,"citing at adj"]/datal,"cited at adj"]
data[,"citing patentstocktotal cited patentstocktotal ratio"]<-datal[,"citing patentsto
cktotal adj"]/datal,"cited patentstocktotal adj"]

data[,"citing totalcites cited totalcites ratio"]<-datal[,"citing totalcites adj"]/data
[,"cited totalcites adj"]

data[,"citing total analys cited total analys ratio"]<-datal[,"citing total analys adj"
1/datal[,"cited total analys adj"]

data[,"citing at cited at ratio"]<-datal[,"citing at cited at ratio"]/1000
data[,"citing patentstocktotal cited patentstocktotal ratio"]<-datal[,"citing patentsto
cktotal cited patentstocktotal ratio"]/1000

data[,"citing totalcites cited totalcites ratio"]<-data[,"citing totalcites cited tota
lcites ratio"]/1000

data[,"citing total analys cited total analys ratio"]<-datal[,"citing total analys cite
d total analys ratio"]/1000

data[,"common analys unwin"]<-data[,"common analys"]
data[,"techn prox unwin"]<-datal[,"techn prox"]

data[,"citing at cited at ratio unwin"]<-datal[,"citing at cited at ratio"]
data[,"citing patentstocktotal cited patentstocktotal ratio unwin"]<-datal[,"citing pat
entstocktotal cited patentstocktotal ratio"]

data[,"citing totalcites cited totalcites ratio unwin"]<-data[,"citing totalcites cite
d totalcites ratio"]

data[,"citing total analys cited total analys ratio unwin"]<-datal[,"citing total analy
s _cited total analys ratio"]
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data[,"common inventors unwin"]<-data[,"common inventors"]
data[,"common investors unwin"]<-data[,"common investors"]

data[, "hp score unwin"]<-datal[,"hp score"]

data[,"citing total analys unwin"]<-data[,"citing total analys"]

data[,"cited total analys unwin"]<-datal[,"cited total analys"]

data[,"log citing at unwin"]<-data[,"log citing at"]

data[,"log cited at unwin"]<-datal[,"log cited at"]

data[,"log citing totalcites unwin"]<-datal[,"log citing totalcites"]

data[,"log citing totalcites sqg unwin"]<-datal[,"log citing totalcites sq"]
data[,"log cited patentstocktotal unwin"]<-datal[,"log cited patentstocktotal"]
data[,"log cited patentstocktotal sqg unwin"]<-datal[,"log cited patentstocktotal sqg"]
data[,"cited patentstockunder3yperc unwin"]<-data[,"cited patentstockunder3yperc"]
data[,"cited patentstockbetween3and’yperc unwin"]<-data[,"cited patentstockbetween3and
Typerc"]

datal[,"techn prox"]<-DescTools::Winsorize(datal[,"techn prox"],probs=c(0.01,0.99))
datal[,"citing at cited at ratio"]<-DescTools::Winsorize(datal[,"citing at cited at rati
o"],probs=c(0.01,0.99))

datal[,"citing patentstocktotal cited patentstocktotal ratio"]<-DescTools::Winsorize(da
tal[,"citing patentstocktotal cited patentstocktotal ratio"],probs=c(0.01,0.99))
datal[,"citing totalcites cited totalcites ratio"]<-DescTools::Winsorize(data[,"citing
totalcites cited totalcites ratio"],probs=c(0.01,0.99))

datal[,"citing total analys cited total analys ratio"]<-DescTools::Winsorize(datal[,"cit
ing total analys cited total analys ratio"],probs=c(0.01,0.99))

datal,"common inventors"]<-DescTools::Winsorize(datal[, "common inventors"],probs=c(0.01
,0.99))

datal,"common investors"]<-DescTools::Winsorize(datal[, "common investors"],probs=c(0.01
,0.99))

datal[,"hp score"]<-DescTools::Winsorize(datal[,"hp score"],probs=c(0.01,0.99),na.rm=TRU
E)

datal[,"citing total analys"]<-DescTools::Winsorize(data[,"citing total analys"],probs=
c(0.01,0.99))

datal[,"cited total analys"]<-DescTools::Winsorize(datal[,"cited total analys"],probs=c(
0.01,0.99))

datal[,"log citing at"]<-DescTools::Winsorize(data[,"log citing at"],probs=c(0.01,0.99)
)

datal[,"log cited at"]<-DescTools::Winsorize(datal[,"log cited at"],probs=c(0.01,0.99))
datal[,"log citing totalcites"]<-DescTools::Winsorize(data[,"log citing totalcites"],pr
obs=c(0.01,0.99))

datal,"log citing totalcites sg"]<-DescTools::Winsorize(datal,"log citing totalcites s
g"],probs=c(0.01,0.99))

datal[,"log cited patentstocktotal"]<-DescTools::Winsorize(datal[,"log cited patentstock
total"],probs=c(0.01,0.99))

datal[,"log cited patentstocktotal sg"]<-DescTools::Winsorize(data[,"log cited patentst
ocktotal sg"],probs=c(0.01,0.99))

datal[,"cited patentstockunder3yperc"]<-DescTools::Winsorize(datal[,"cited patentstockun
der3yperc"],probs=c(0.01,0.99))

datal[,"cited patentstockbetween3and/yperc"]<-DescTools::Winsorize(datal[,"cited patents
tockbetween3and7yperc"],probs=c(0.01,0.99))

datal[,"cited sic2"]<-base::gsub(".{2}38","",data[,"cited hsiccd"]) ##generate variable
datal,"citing sic2"]<-base::gsub(".{2}s","",datal,"citing hsiccd"]) ##generate
variable

datal,"same sic2"]<-base::ifelse(datal,"cited sic2"]==datal,"citing sic2"],1,0)
##generate variable

data[,"common analys same sic2"]<-datal[,"common analys"]*datal[,"same sic2"]
##generate variable

datal[,"cited geosegcountquant090"]<-stats::quantile(datal,"cited geosegcount"],probs=0
.9) ##generate variable
datal[,"cited bussegcountquant090"]<-stats::quantile(datal,"cited bussegcount"],probs=0
.9) ##generate variable

datal[,"cited geosego090"]<-base::ifelse(datal,"cited geosegcount"]>datal,"cited geoseg
countquant090"],1,0) ##generate variable
datal[,"cited bussego090"]<-base::ifelse(datal,"cited bussegcount"]>datal,"cited busseg
countquant090"],1,0) ##generate variable

data[, "common analys cited geosego090"]<-datal,"common analys"]*datal[,"cited geosego09



162

163
164

165
166

167

168

169
170

171

172
173
174

175
176
177
178

179
180
181
182
183

0"] ##generate variable
data[, "common analys cited bussego090"]<-datal[, "common analys"]*datal[,"cited bussego09
0"] ##generate variable

data[,"only a actionso050 or only b actionso050"]<-data[,"only a actionso050"]+datal,"
only b actionso050"] ##generate variable

datal[,"singleindentifiera"]<-base::ifelse(datal,"citing permno"]>datal,"cited permno"]
,data[,"citing permno"],data[,"cited permno"]) ##create undirectional identifier
datal[,"singleindentifierb"]<-base::ifelse(datal,"citing permno"]>datal,"cited permno"]
,data[,"cited permno"],datal,"citing permno"]) ##create undirectional identifier

datal,"singleindentifier"]<-base::paste(datal[,"singleindentifiera”]," ",datal[,"singlei
ndentifierb"], sep="") f#i#create undirectional identifier

datal[,"citing permno citing fyear"]<-base::paste(data[,"citing permno"]," ",datal[,"cit
ing fyear"],sep="") ##generate interaction variable

datal[,"cited permno citing fyear"]<-base::paste(datal,"cited permno"]," ",data[,"citin
g fyear"],sep="") ##generate interaction variable

consistencycheck<-base::nrow(data) ##security break
data<-datal['!base::duplicated(base::paste(datal[,"citing permno"]," ",datal[,"cited permn
o"1]," ",datal,"citing fyear"],sep="")),] ##delete duplicates

base::stopifnot (consistencycheck==base::nrow(data)) f##security break

base::save(data,file="data processed.Rdata") ##export data
utils::write.table(data,file="data csv processed.csv'",sep=",", row.names=FALSE)
##export data

base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction--—----——-——————— - - -
#this file prepares the closure and merger data for analysis

#prepare data-——————-—— " — - oo
for(i in c("closures", "mergers')) {

base::print (i)

##this part makes sure that the analysts and firms are actually treated
base::load(file="ibes ibes crsp link processed.Rdata") ##import data

if(i=="closures"){
base::load(file="broker closure processed.Rdata") ##import data
events<-broker closure
base::rm(broker closure)

}

if (i=="mergers"){
base::load("broker merger processed.Rdata") ##import data
events<-broker merger
base::rm(broker merger)

}

temp ibes<-ibes ibes crsp link

temp events<-events

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==1886,54,temp ibes[,"e
stimator"]) ##adjust estimator for further analysis

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==345,54,temp ibes][, "es
timator"]) ##adjust estimator for further analysis

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==909,54,temp ibes][, "es

timator"]) ##adjust estimator for further analysis

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==748,279,temp ibes[,"e
stimator"]) ##adjust estimator for further analysis

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==2265,112,temp ibes][,"
estimator"]) ##adjust estimator for further analysis

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==1863,112,temp ibes][,"
estimator"]) ##adjust estimator for further analysis

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==1361,112,temp ibes][,"
estimator"]) ##adjust estimator for further analysis

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==1508,112,temp ibes][,"
estimator"]) ##adjust estimator for further analysis

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==2091,112,temp ibes][,"

estimator"]) ##adjust estimator for further analysis

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==283,211,temp ibes[,"e
stimator"]) ##adjust estimator for further analysis

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==265,61,temp ibes][, "es
timator"]) ##adjust estimator for further analysis

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==949,881, temp ibes[,"e
stimator"]) ##adjust estimator for further analysis

temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==282,147,temp ibes[,"e
stimator"]) ##adjust estimator for further analysis
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temp ibes[,"estimator"]<-base::ifelse(temp ibes[,"estimator"]==2038,1425,temp ibes][,
"estimator"]) ##adjust estimator for further analysis

shock<-base::merge(temp ibes,temp events,by.x=c("estimator"),by.y=c("estimator"),all
.x=FALSE, all.y=FALSE) f{#merge

shock[, "datenorm"]<-base::as.numeric(base::gsub(".{6}5","",shock[, " "datenorm"]))
shock[, "diff"]<-base::as.numeric (shock[, "year"])-shock[, "datenorm"]

aftereventcoveringa<-dplyr::filter (shock,diff==1)
aftereventcoveringb<-dplyr::filter (shock,diff==2)

aftereventcovering<-base::rbind(aftereventcoveringa, aftereventcoveringb) ##merge
aftereventcovering<-aftereventcovering[,c("analys", "permno", "estimator", "datenorm™)]
aftereventcovering<-aftereventcovering['!base::duplicated(base: :paste (aftereventcover
ing[, "analys"]," ",aftereventcovering[, "permno"],sep="")),] ##delete duplicates
aftereventcovering[, "exclude"]<-1

duringeventcoveringa<-dplyr::filter (shock,diff==0)
duringeventcoveringb<-dplyr::filter (shock,diff==-1)
duringeventcoveringc<-dplyr::filter (shock,diff===-2)
duringeventcoveringd<-base: :merge (duringeventcoveringa,duringeventcoveringb, by=c("an

alys","permno","estimator", "datenorm"),all=FALSE) ff#merge

duringeventcovering<-base: :merge (duringeventcoveringc,duringeventcoveringd, by=c("ana
lys", "permno", "estimator", "datenorm"),all=FALSE) f##merge

duringeventcovering<-duringeventcoverin c("analys", "permno", "estimator", "datenorm"
14 y 14 14 14

)]

duringeventcovering<-duringeventcovering['base::duplicated(base: :paste(duringeventco
vering[, "analys"]," ",duringeventcovering[, "permno"],sep="")),] ##delete duplicates

duringeventcovering[, "include"]<-1

treated analysts firms<-base::merge(aftereventcovering,duringeventcovering, all=TRUE)
treated analysts firms[,"exclude"]<-base::ifelse(base::is.na(treated analysts firms][

,"excluae"]),O,t;eated_analysts_firms[,"exclude"])

treated analysts firms[,"include"]<-base::ifelse(base::is.na(treated analysts firms|[
,"include"]), 0, treated analysts firms[,"include"])

treated analysts firms<-dplyr::filter(treated analysts firms,exclude==0)

treated analysts firms<-dplyr::filter(treated analysts firms,include==1)
shock<-base::merge(temp ibes,treated analysts firms,by=c("analys","permno", "estimato
r'"),all=FALSE) f#merge

shock[, "eventyear"]<-base::as.numeric(base::gsub(".{6}5","",shock[, "datenorm"]))

ibes a<-shock #fcreate temp data
ibes b<-shock #fcreate temp data

base::colnames (ibes a)<-base::paste("a ",base::colnames(ibes a),sep="") ##add prefix
base::colnames (ibes b)<-base::paste("b ",base::colnames(ibes b),sep="") ##add prefix
ibes common<-base::merge(ibes a,ibes b,by.x=c("a analys","a year"),by.y=c("b analys"

,"b year"),all.x=FALSE, all.y=FALSE) g#merge

ibes common<-ibes common[ibes common[,"a permno"]'=ibes common[,"b permno"],]
##reduce data

ibes common<-ibes common[ibes common[,"a estimator"]==ibes common[,"b estimator"],]
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##reduce data
ibes common[, "common coverage drop"]<-1
shock common<-ibes common['base"duplicated(base"paste(ibes common[,"a analys"]," "

,ibes common[,"a permno"]," ",ibes common[,"b permno"], ,ibes common[,"a estimator
"1," ",ibes common[, "a eventyear"],sep‘"")) ] ##delete dupllcates

shock common<-stats::aggregate(shock common[c("common coverage drop")],shock common]|
c("a permno","b permno","a estimator","a eventyear")],base::sum,na.rm=TRUE)
##aggregate data

shock common[, "common shock treatmentindicator"]<-base::ifelse(shock common[, "common
_coverage drop"1>0,1,0)
shock common[, "common coverage drop"]<-NULL

##this part calculates the number of affected analysts

shock common number of affected analysts<-ibes common['base"duplicated(base"paste(

ibes common[,"a analys"]," ",ibes common[,"a permno"]," ",ibes common[,"b permno"],
",ibes common|[,"a estimator"]," ",ibes common[,"a year"],sep-"")) ] ##delete
dupllcates

shock common number of affected analysts<-stats::aggregate(shock common number of af
fected analysts[c("common coverage drop")],shock common number of affected analysts[

c("a permno","b permno","a estimator","a year")],base::sum,na. rm-TRUE) ##aggregate
data

shock common number of affected analysts<-dplyr::rename(shock common number of affec
ted analysts,common num analsts individual broker affected=common coverage drop)

##this part merges the data

shock common treatment<-shock common[,c("a permno","b permno","a estimator","a event
year","common shock treatmentindicator")] ##reduce data

if(i=="closures"){

closure full shock common number of affected analysts<-shock common number of affe
cted analysts
closure full treatment<-shock common treatment

}
if (i=="mergers"){

merger full shock common number of affected analysts<-shock common number of affec
ted analysts
merger full treatment<-shock common treatment
}
}

base::save(closure full shock common number of affected analysts,file="closure full sh
ock common number of affected analysts Rdata") ##export

base: save(closure full _treatment, file="closure full treatment.Rdata") ##export
base::save(merger full shock common number of affected _analysts, file="merger full shoc
k common number of affected analysts Rdata") ##export

base: save(merger full _treatment, file="merger full treatment.Rdata") ##export

base::rm(list=base::1s()) ##clean
base::gc() ##clean

base::load(file="closure full shock common number of affected analysts.Rdata")
##export

base::load(file="closure full treatment.Rdata") ##export

base::load(file="merger full shock common number of affected analysts.Rdata") ##export
base::load(file="merger full treatment Rdata™) ##export

for(i in c("closures","mergers","closures and mergers"
14 14 o .

base::print (i)
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if(i=="closures"){

full shock common number of affected analysts<-closure full shock common number of
_affected analysts
full treatment<-closure full treatment

}

if (i=="mergers"){
full shock common number of affected analysts<-merger full shock common number of
affected analysts
full treatment<-merger full treatment

}

if (i=="closures and mergers"){
full shock common number of affected analysts<-base::rbind(closure full shock comm
on_number of affected analysts,merger full shock common number of affected analyst
s)
full treatment<-base::rbind(closure full treatment,merger full treatment)

}

full treatment descriptives<-full treatment ##create copy of data

##this part identifies firms that are treated several times in order to avoid
overlapping treatment windows

full treatment<-stats::aggregate(full treatment[c("common shock treatmentindicator")
1,full treatment[c("a permno","b permno","a eventyear")],base::sum,na.rm=TRUE)

##aggregate data

full treatment[,"a permno b permno"]<-base::paste(full treatment[,"a permno"]," ", fu
11 treatment[,"b permno"],sep="") f##generate variable

full treatment<-full treatment%>%group by(a permno b permno)

full treatment<-full treatment%>%dplyr::mutate(a eventyear lagl=dplyr::lag(a_eventye
ar,1))

full treatment<-full treatment%>%dplyr::mutate(a eventyear leadl=dplyr::lead(a event

year, 1))
full treatment<-base::as.data.frame(full treatment)

full treatment[,"diff actual lag"]<-full treatment[,"a eventyear"]-full treatment[,"
a_eventyear lagl"]

full treatment[,"diff lead actual"]<-full treatment[,"a eventyear leadl"]-full treat
ment[,"a eventyear"]

full treatment[,"lag sufficient"]<-base::ifelse(base::is.na(full treatment[,"diff ac
tual lag"])|full treatment[,"diff actual lag"]>=5,1,0)

full treatment[,"lead sufficient"]<-base::ifelse(base::is.na(full treatment[,"diff 1
ead actual"])|full treatment[,"diff lead actual"]>=5,1,0)

exclude<-dplyr::filter(full treatment,lag sufficient==0|lead sufficient==0)

exclude[, "excluding period start"]<-base::ifelse(excludel[,"lag sufficient”"]==0,exclu
de[,"a eventyear lagl"]-2,excludel,"a eventyear"]-2)

exclude[, "excluding period end"]<-base::ifelse(excludel,"lead sufficient"]==0,exclud
e[,"a eventyear leadl"]+2,excludel[,"a eventyear"]+2)

exclude<-exclude%>%group by(a permno b permno)

exclude<-exclude%>%dplyr::mutate(excluding period start min=base::min(excluding peri
od start))

exclude<-exclude%>%dplyr::mutate(excluding period end max=base::max(excluding period
_end))
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exclude<-base::as.data.frame (exclude)

exclude<-exclude[!base::duplicated(base::paste(excludel[,"a permno"]," ",excludel,"b
permno”],sep="")),] ##delete duplicates

exclude<-exclude[,c("a permno","b permno","excluding period start min","excluding pe
riod end max")]

full treatment<-dplyr::filter(full treatment,lag sufficient==lé&lead sufficient==l)
full treatment[,"common shock treatmentindicator"]<-1
##this part prepares descriptives data

full treatment descriptives<-stats::aggregate(full treatment descriptives[c("common
shock ~treatmentindicator")],full treatment descriptives[c("a permno","b permno","a e
stimator","a eventyear")],base::sum,na.rm=TRUE) f##aggregate data

full treatment descriptives[,"a permno b permno"]<-base::paste(full treatment descri
ptives[,"a permno"]," ",full treatment descriptives[,"b permno"],sep="")
##generate variable

full treatment descriptives<-full treatment descriptives%>%group by(a permno b permn
o)

full treatment descriptives<-full treatment descriptives%>%dplyr::mutate(a_eventyear
_lagl=dplyr::lag(a_eventyear, 1))

full treatment descriptives<-full treatment descriptives%>%dplyr::mutate(a_eventyear
leadl=dplyr::lead(a eventyear, 1))
full _treatment descriptives<-base::as.data.frame(full treatment descriptives)

full treatment descriptives[,"diff actual lag"]<-full treatment descriptives[,"a eve
ntyear"]-full treatment descriptives[,"a eventyear lagl"]

full treatment descriptives[,"diff lead actual"]<-full treatment descriptives[,"a ev
entyear leadl"]-full treatment descriptives[,"a eventyear"]

full treatment descriptives[,"lag sufficient"]<-base::ifelse(base::is.na(full treatm
ent descrlptlves[,"dlff actual lag"])|full treatment descriptives[,"diff actual lag"
1>=5|full treatment descriptives[,"diff actual lag"]==0,1,0)

full treatment descriptives[,"lead sufficient"]<-base::ifelse(base::is.na(full treat
ment descriptives[,"diff lead actual"])|full treatment descriptives[,"diff lead actu
al"]>=5]full treatment descriptives[,"diff lead actual"]==0,1,0)

full treatment descriptives<-dplyr::filter(full treatment descriptives,lag sufficien
t==l&lead sufficient==1)

base::load(file="data processed.Rdata") ##import data

full treatment descriptives<-base::merge(data,full treatment descriptives,by.x=c("ci
ting permno","cited permno","citing fyear"),by.y=c("a permno","b permno","a eventyea
r"),all.x=FALSE,all.y=FALSE) f#merge

full treatment descriptives[,"obs"]<-1 ##generate variable

full treatment descriptives broker level<-stats::aggregate(full treatment descriptiv

es[c("obs")] full treatment descrlptlves[c("a estimator")],base: :sum, na.rm=TRUE)
##aggregate data

full treatment descriptives broker level sum<-base::nrow(full treatment descriptives

)
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full treatment total temp<-base::merge(data,full treatment,by.x=c("citing permno","c
ited permno","citing fyear"),by.y=c("a permno","b permno","a eventyear"),all.x=FALSE
,all.y=FALSE) f#merge

full treatment descriptives total level sum<-base::nrow(full treatment total temp)

if(i=="closures"){

full treatment descriptives broker level closures<-full treatment descriptives bro
ker level

full treatment descriptives broker level sum closures<-full treatment descriptives
_broker level sum

full treatment descriptives total level sum closures<-full treatment descriptives
total level sum

base::save(full treatment descriptives broker level closures,file="full treatment
descriptives broker level closures processed.Rdata") ##export data

base::save(full treatment descriptives broker level sum closures, file="full treatm
ent descriptives broker level sum closures. Rdata") ##export data

base::save(full treatment descriptives total level sum closures,file="full treatme
nt descriptives total level sum closures processed Rdata") ##export data

}

if (i=="mergers"){
full treatment descriptives broker level mergers<-full treatment descriptives brok
er level
full treatment descriptives broker level sum mergers<-full treatment descriptives
broker level sum
full treatment descriptives total level sum mergers<-full treatment descriptives t
otal level sum
base::save(full treatment descriptives broker level mergers, file="full treatment d
escriptives broker level mergers processed. Rdata") ##export data
base::save(full treatment descriptives broker level sum mergers,file="full treatme
nt descriptives broker level sum mergers. Rdata") ##export data
base::save(full treatment descriptives total level sum mergers,file="full treatmen
t descriptives total level sum mergers processed Rdata") ##export data

}

if (i=="closures and mergers"){
full treatment descriptives broker level closures and mergers<-full treatment desc
riptives broker level
full treatment descriptives broker level sum closures and mergers<-full treatment
descriptives broker level sum
full treatment descriptives total level sum closures and mergers<-full treatment d
escriptives total level sum
base::save(full treatment descriptives broker level closures and mergers, file="ful
1 treatment descriptives broker level closures _and mergers processed Rdata")
##export data
base::save(full treatment descriptives broker level sum closures and mergers, file=
"full treatment descriptives broker level sum closures and mergers.Rdata")
##export data
base::save(full treatment descriptives total level sum closures and mergers,file="
full treatment descriptives total level sum closures and _mergers processed.Rdata")

##export data
}
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##this part merges the data
base::load(file="data processed.Rdata") ##import data

shock common full<-base::merge(data,full treatment,by.x=c("citing permno","cited per
mno") ,by.y=c("a permno","b permno"),all.x=FALSE,all.y=FALSE) ##merge

shock common full[,"a eventyearp2"]<-shock common full[,"a eventyear"]+2
shock common full[,"a eventyearm2"]<-shock common full[,"a eventyear"]-2

shock common full<-dplyr::filter(shock common full,citing fyear>=a eventyearm2)
##reduce data
shock common full<-dplyr::filter(shock common full,citing fyear<=a eventyearp2)
##reduce data

##this part creates the treatment variable
shock common full[,"common shock treatmentindicator"]<-base::ifelse(base::is.na(shoc
k common full[,"common shock treatmentindicator"]),0,shock common full[,"common shoc

kitreatmentlndlcator"])

shock common full[,"common shock postindicator"]<-base::ifelse(shock common fulll[,"c
iting fyear"]>shock common full[,"a eventyear"],1,0)

shock common fulll[, "treatment"]<-shock common full[, "common shock treatmentindicator
"]*shock common full[,"common shock postindicator"]

consistencycheck<-base::nrow(shock common full) ##security break
shock common full<-shock common full['base: dupllcated(base paste(shock_common_full
[,"c1t1ng permno"] " shock common full[,"cited permno"], ', shock common full[,"ci

ting fyear"],sep-"")) ] ##delete duplicates
base::stopifnot (consistencycheck==base::nrow(shock common full)) ##security break

shock common full[,"diffyear"]<-base::as.numeric(shock common full[,"citing fyear"])
-base::as.numeric(shock common full[,"a eventyear"]) ##generate variable

shock common full[,"diffyearml"]<-base::ifelse(shock common full[,"diffyear"]==-1,1,
0) ##generate variable

shock common full[,"diffyearm2"]<-base::ifelse(shock common full[,"diffyear"]==-2,1,
0) ##generate variable

shock common full[,"diffyearpl”"]<-base::ifelse(shock common full[,"diffyear"]==1,1,0
) ##generate variable

shock common full[,"diffyearp2"]<-base::ifelse(shock common full[,"diffyear"]==2,1,0
) ##generate variable

shock common full[,"diffyear0"]<-base::ifelse(shock common full[,"diffyear"]==0,1,0)
##generate variable
shock common full[,"treatmentml"]<-shock common full[,"diffyearml"]*shock common ful

1[, "common shock treatmentindicator"] ##generate variable

shock common full[,"treatmentm2"]<-shock common full[,"diffyearm?2"]*shock common ful
1[,"common shock treatmentindicator"] ##generate variable

shock common full[,"treatmentpl”]<-shock common full[,"diffyearpl"]*shock common ful
1[, "common shock treatmentindicator"] ##generate variable

shock common full[,"treatmentp2"]<-shock common full[,"diffyearp2"]*shock common ful
1[, "common shock treatmentindicator"] ##generate variable

shock common fulll[, "treatment(0"]<-shock common fulll[,"diffyear0"]*shock common fulll[
,"common shock treatmentindicator"] ##generate variable

#this part creates the analys less shock variable

full shock common number of affected analysts<-stats::aggregate(full shock common nu
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mber of affected analysts[c("common num analsts individual broker affected")],full s
hock common number of affected analysts[c("a permno","b permno","a year")],base::sum
,na.rm=TRUE) ##aggregate data

shock common full<-base::merge(shock common full, full shock common number of affecte
d analysts by x=c("citing permno", "CLtedipermno" "c1t1ng fyear"),by y-c("a permno" "
b permno","a year"),all.x=TRUE,all.y=FALSE) ##merge

shock common full[,"common num analsts individual broker affected"]<-base::ifelse(ba
se::is. na(shock common full[,"common num analsts individual broker ~affected"]),0,sho
ck common full[,"common num_ analsts individual broker affected"])

shock common full[, "common analys less shock"]<-shock common full[, "common analys"]-
shock common full[, "common num analsts individual broker affected"]

base::stopifnot(base::min(shock common full[,"common analys less shock"])==0)

citing fyear vec<-base::unique(shock common fulll[,"citing fyear"]) ##get a vector
of years to reduce the full sample to the relevant years

#this part reduces and exports the data
variables<-c("citing permno",
"cited permno",
"citing fyear",
"treatment",
"treatmentm2",
"treatmentml",
"treatmentpl",
"treatmentp2",
"treatmentO",
"common analys less shock",
"common shock treatmentindicator",
"common shock postindicator™)

shock common full<-shock common full[,variables] ##reduce data
data<-dplyr::filter(data,citing fyear%in%citing fyear vec) ##reduce the full

sample to the relevant years

shock common full<-base::merge(data,shock common full,by.x=c("citing permno","cited
permno", "citing fyear"),by.y=c("citing permno","cited permno","citing fyear"),all.x=
TRUE, all.y=FALSE) ##merge

#this part makes sure to exclude observations with overlapping treatment windows
shock common full<-base::merge(shock common full,exclude,by.x=c("citing permno","cit

ed permno"),by.y=c("a permno","b permno"), all.x=TRUE,all.y=FALSE) ##merge

shock common full[,"excluding period start min"]<-base::ifelse(base::is.na(shock com
mon full[,"excluding period start min"]),2100,shock common full[,"excluding period s
tart min"])

shock common full[,"excluding period end max"]<-base::ifelse(base::is.na(shock commo

n fulll[,"excluding period end max"]),1900,shock common full[,"excluding period end m
ax'"])

shock common full<-dplyr::filter(shock common full,!citing fyear>excluding period st
art min)

shock common full<-dplyr::filter(shock common full,!citing fyear<excluding period en
d max)

#this part fills the nas with zeros

shock common full[,"treatment"]<-base::ifelse(base::is.na(shock common fulll[,"treatm
ent"]),0,shock common full[,"treatment"])

shock common full[,"treatmentm2"]<-base::ifelse(base::is.na(shock common full[,"trea
tmentm2"]),0,shock common fulll[,"treatmentm2"])
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shock common full[,"treatmentml"]<-base::ifelse(base::is.na(shock common full[,"trea
tmentml"]),0,shock common full[,"treatmentml™])

shock common full[,"treatmentpl"]<-base::ifelse(base::is.na(shock common full[,"trea
tmentpl"]),0,shock common fulll[,"treatmentpl™])

shock common full[,"treatmentp2"]<-base::ifelse(base::is.na(shock common full[,"trea
tmentp2"]),0,shock common fulll[,"treatmentp2"])

shock common full[,"treatment(0"]<-base::ifelse(base::is.na(shock common full[,"treat
ment0"]),0,shock common fulll[,"treatment0"])

shock common full[,"common analys less shock"]<-base::ifelse(base::is.na(shock commo
n full[,"common ~analys less shock"]),shock common full[,"common analys"],shock commo
n full[,"common analys less shock"])

#this part eliminates the observations of treatment pairs between the treatments
because they bias the results

citing cited pair vec<-dplyr::filter(shock common full,common shock treatmentindicat
or==1)
citing cited pair vec<-base::unique(citing cited pair vec[,"citing cited pair"])

intermediate period treatment pairs<-dplyr::filter(shock common full,citing cited pa
ir%in%citing cited pair vec&treatmentO==0&treatmentm2==0&treatmentml==0&treatmentpl=
=0&treatmentp2==0)

intermediate period treatment pairs[,"intermediate period exclude"]<-1

intermediate period treatment pairs<-intermediate period treatment pairs[,c("citing
cited pair","citing fyear","intermediate period exclude")]

shock common full<-base::merge(shock common full,intermediate period treatment pairs
,by.x=c("citing cited pair","citing fyear"),by.y=c("citing cited pair","citing fyear
"),all.x=TRUE, all.y=FALSE)

shock common full[,"intermediate period exclude"]<-base::ifelse(base::is.na(shock co
mmon full[,"lntermedlate ~period exclude"]),0,shock common fulll[,"intermediate period
7exclude"])

shock common full<-dplyr::filter(shock common full,intermediate period exclude==0)

data shock<-shock common full

consistencycheck<-base::nrow(data shock) ##security break

data shock<-data shock[!base::duplicated(base::paste(data shock[,"citing permno"],"
" data _shock[,"cited permno"]," ",data shock[,"citing fyear"],sep="")),] ##delete

dupllcates
base::stopifnot (consistencycheck==base::nrow(data shock)) ##security break

if(i=="closures"){
data closures<-data shock
base::save(data closures, file="data closures processed.Rdata") ##export data

utils::write.table(data closures,file="data closures processed.csv'",sep=",",row.na
mes=FALSE) ##export data

treatmentobspreandpost<-dplyr::filter(data shock,common shock treatmentindicator==
1)
treatmentobspreandpost<-base: :nrow(treatmentobspreandpost)

base::save(treatmentobspreandpost, file="treatmentobspreandpost closures processed.
Rdata") ##export data
}

if (i=="mergers"){
data mergers<-data shock
base::save(data mergers,file="data mergers processed.Rdata") f##export data

utils::write.table(data mergers, file="data mergers processed.csv",sep=",",row.name
s=FALSE) f##export data
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}

treatmentobspreandpost<-dplyr::filter(data shock,common shock treatmentindicator==
1)
treatmentobspreandpost<-base: :nrow(treatmentobspreandpost)

base::save(treatmentobspreandpost, file="treatmentobspreandpost mergers processed.R
data") ##export data

}

if (i=="closures and mergers"){
data closures and mergers<-data shock
base::save(data closures and mergers,file="data closures and mergers processed.Rda
ta") ##export data
utils::write.table(data closures and mergers, file="data closures and mergers proce
ssed.csv",sep=",", row.names=FALSE) ##export data
treatmentobspreandpost<-dplyr::filter(data shock,common shock treatmentindicator==
1)
treatmentobspreandpost<-base: :nrow(treatmentobspreandpost)
base::save(treatmentobspreandpost, file="treatmentobspreandpost closures and merger
s processed.Rdata") ##export data

}

base::rm(list=base::1s()) ##clean
base::gc() ##clean
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#introduction------—-------------— -
#this file prepares the data for the analyst-based information analysis

#fprepare data—-———————=—————="=—"—"—"—"—"—"—"—"—"—"(—(—
ibes<-haven::read dta("summary history summary statistics 20200226.dta")
ibes<-base::as.data.frame (ibes)

ibes[, "year"]<-base::gsub(".{6}5","",ibes[, "statpers"])
ibes<-dplyr::filter (ibes, 'oftic=="")

ibes<-dplyr::filter (ibes, !'year=="")

ibes<-dplyr::filter(ibes, 'base::is.na(oftic))
ibes<-dplyr::filter (ibes, 'base::is.na(year))
ibes<-stats::aggregate(ibes[c("numest")],ibes[c("oftic","year")],base: :mean,na.rm=TRUE)
##aggregate data

funda<-haven::read dta("crsp compustat merged fundamentals annual 20180318.dta")
##import data

funda<-base::as.data.frame (funda) f##change to data frame

fundal[, "lpermno"]<-base::as.character (fundal[, "lpermno"]) ##transform variable to
character

fundal[, "fyear"]<-base::as.character (fundal[, "fyear"]) ##transform variable to character
funda<-funda['base::is.na(fundal[, "lpermno"]),] ##delete observations with missing data
funda<-funda['base::is.na(fundal[, "fyear"]),] #f#delete observations with missing data
funda<-funda[fundal[, "indfmt"]=="INDL",] f##assure clean data

funda<-funda[fundal[, "datafmt"]=="STD",] f##assure clean data

funda<-funda[fundal, "popsrc"]=="D",] f#i#assure clean data

funda<-funda[fundal[, "consol"]=="C",] ##assure clean data
funda<-funda[!'base::duplicated(base::paste(fundal[, "lpermno"]," ", fundal,"fyear"],sep=""))
,]1 ##delete duplicates

funda<-funda%>%group by (lpermno)

funda<-funda%>%dplyr::arrange(fyear, .by group=TRUE)
funda<-funda%>%dplyr::mutate (11l ppent=dplyr::lag(ppent, 1))
funda<-funda%>%dplyr::mutate (min fyear=base::min(fyear))
funda<-base::as.data.frame (funda)

sale year sic<-dplyr::filter(funda,sale>0)

sale year sic<-stats::aggregate(sale year sic[c("sale")],sale year sicl[c("fyear","sic")],
base::sum,na.rm=TRUE) ##aggregate data

sale year sic<-dplyr::rename(sale year sic,sic sale=sale)

sale year sic share<-base::merge(funda,sale year sic,by.x=c("sic","fyear"),by.y=c("sic","
fyear™),all. x=FALSE, all. y=FALSE)

sale year sic share<-dplyr::filter(sale year sic share,sale>=0)

sale year sic share[,"sale year sic share"]<-sale year sic sharel[,"sale"]/sale year sic_s
hare[, "sic sale]

sale year sic share[,"sale year sic share sg"]<-sale year sic share[,"sale year sic share
"]A2

hindex<-stats::aggregate(sale year sic share[c("sale year sic share sg")],sale year sic s
hare[c("fyear","sic")],base: :sum,na. rm—TRUE) ##aggregate data

hindex<-dplyr::rename (hindex,hindex=sale year sic share sq)

hindex[, "hindex sqg"]<-hindex[,"hindex"]*2

base::load("ibes ibes crsp link processed.Rdata") ##import data

ibes_ibes_crsp link< ibes ibes crsp link['base::duplicated(base::paste(ibes ibes crsp lin
k[, "permno"], ,1bes ibes _crsp link[,"year"]," ",ibes ibes crsp link[,"analys"],sep=""))
, 1 ##delete dupllcates

analyst coverage<-ibes ibes crsp link[,c("permno","analys","year")]

analyst coverage base<-analyst coverage #f#create temp data

analyst coverage portfolio<-analyst coverage ##create temp data

base::colnames (analyst coverage base)<-base::paste("base ",base::colnames(analyst coverag
e base),sep="") ##add prefix

base::colnames (analyst coverage portfolio)<-base::paste("portfolio ",base::colnames(analy
st coverage portfolio),sep="") ##add prefix
fullportfolio<-base::merge (analyst coverage base,analyst coverage portfolio,by.x=c("base
analys","base year"),by.y=c("portfolio analys","portfolio year"),all=FALSE)
fullportfolio< fullportfolio['base':duplicated(base::paste(fullportfolio[,"baseipermno"],
" ", fullportfolio[,"base year"], ,fullportfolio[, "portfolio permno"],sep="")),]
##delete duplicates

fullportfolio<-dplyr::filter (fullportfolio, !base permno==portfolio permno)
fullportfoliol, "base number of firms connected"]<-1

fullportfolio<-stats: aggregate(fullportfollo[c("base number of firms connected")], fullpo
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rtfolio[c("base permno","base year")],base::sum,na.rm=TRUE) f##aggregate data
fullmarket<-ibes ibes crsp link[,c("permno","year")]
fullmarket<-fullmarket['base::duplicated(base::paste(fullmarket[, "permno"]," ", fullmarket
[,"vear"],sep="")),] ##delete duplicates

fullmarket[, "total number of covered firms"]<-1
fullmarket<-stats::aggregate (fullmarket[c("total number of covered firms")],fullmarket[c(
"year'")],base::sum,na.rm=TRUE) f##aggregate data
connection<-base::merge (fullportfolio, fullmarket,by.x=c("base year"),by.y=c("year"),all=F
ALSE)

connection[, "total number of covered firms"]<-connection[,"total number of covered firms"
1-1

connection[, "connection perc"]<-connectionl[, "base number of firms connected"]/connection[
,"total number of covered firms"]

inst<-haven::read dta("wrds thomson reuters institutional 13f holdings stock ownership su
mmary 20200224.dta")

inst<-base::as.data.frame(inst)

inst[, "year"]<-base::gsub(".{6}5","",inst[, "rdate"])

inst<-dplyr::filter(inst, !'base::is.na(instown _perc))

inst<-dplyr::filter(inst, 'base::is.na(ticker))

inst<-dplyr::filter(inst, !instown perc==""

inst<-dplyr::filter(inst, 'ticker=="")

inst<-stats::aggregate(inst[c("instown perc")],inst[c("year","ticker")],base: :mean,na.rm=
TRUE) ##aggregate data

patents<-utils::read.csv(file="patents 20180112.csv",stringsAsFactors=FALSE) ##import
data
for(i in c("fdate")){
patents[,i1]<-base::as.Date(patents[,1],"sm/%d/sY") ##transform variable to date
patents<-patents['base::is.na(patents[,1]),] #i#delete observations with missing
variables
}
for(i in c("permno")){
patents[,i]<-base::as.character (patents[,1]) ##transform variable to character
patents<-patents['base::is.na(patents[,1]),] #i#delete observations with missing
variables
patents<-patents[!'patents[,i]=="",] ##delete observations with missing variables
}
patents[, "fyear"]<-base::gsub(".{6}5","",patents[,"fdate"]) ##generate year variable
patents[, "numpatents"]<-1 ##generate variable
patents<-stats::aggregate(patents[c("numpatents", "ncites")],patents[c("fyear"”, "permno™)],
base::sum,na.rm=TRUE) ##aggregate data

##dsf data
dsf<-haven::read dta("crsp daily stock 20200227.dta")
dsf<-base::as.data.frame (dsf)
variables<-c("prc","cfacshr","bidlo", "askhi™, "vol", "shrout")
for (i in variables){

dsf[,i]<-base::as.numeric(dsf[,i]) ##transform variable to numeric
}
variables<-c("permno", "permco", "cusip")
for (i in variables){

dsf[,i]<-base::as.character(dsf[,i]) ##transform variable to character
}
dsf[,"dup"]<-base::paste(dsf[, "permno"]," ",dsf[,"date"]," ",dsf[,"ret"]," ",dsf[,"prc"],
"o",dsf[,"vol"],sep="") ##delete duplicates #i#special events have multiple entries with
the same stock information
dsf<-dsf[!base::duplicated(dsf[,"dup"]),] ##delete duplicates
dsf[,"dup"]<-NULL ##delete unnecessary variables
dsf[,"prc"]<-base::abs(dsf[,"prc"]) ##transform variable to absolute value
dsf<-dsf[base::order(dsf[, "permno"],base::as.Date(dsf[,"date"])),] ##order data
dsf<-dsf%>%dplyr::group by (permno) ##group data
dsf<-dsf%>%dplyr::mutate(cfacshr lag l=dplyr::lag(x=cfacshr,n=1)) ##calculate lags
dsf<-dsf%>%dplyr::mutate(prc_lag l=dplyr::lag(x=prc,n=1)) ##calculate lags
dsf<-dsf%>%dplyr::mutate(askhi lag l=dplyr::lag(x=askhi,n=1)) ##calculate lags
dsf<-dsf%>%dplyr::mutate(bidlo lag l=dplyr::lag(x=bidlo,n=1)) ##calculate lags
dsf<-base::as.data.frame (dsf) ##ungroup data

dsf[,"adjfac"]<-dsf[,"cfacshr"]/dsf[, " "cfacshr lag 1"] ##define variables
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dsf[,"lclose"]<- dsf[,"adjfac"]*dsf[,"prc lag 1"] ##define variables
dsf[,"1o"]<-dsf[,"bidlo"] ##define variables

dsf[,"hi"]<-dsf[,"askhi"] ##define variables

dsf[,"pchg"]<-0 ##adjust for overnight price changes
dsf[,"pchg"]<-base::ifelse(dsf[,"bidlo"]>dsf[,"lclose"],dsf[,"bidlo"]-dsf[,"lclose"],dsf][
, "pchg"]) ##adjust for overnight price changes
dsf[,"pchg"]<-base::ifelse(dsf[,"askhi"]<dsf[,"lclose"],dsf[,"askhi"]-dsf[,"lclose"],dsf][
, "ochg"]) ##adjust for overnight price changes

dsf[,"1o"]<=-dsf[,"1o"]=-dsf[,"pchg"] ##adjust for overnight price changes
dsf[,"hi"]<=-dsf[,"hi"]-dsf[, "pchg"] ##adjust for overnight price changes
dsf[,"beta"]<-(base::log(dsf[,"hi"]1/dsf[,"10"]))*2+(log(dsf[,"askhi lag 1"]/dsf[,"bidlo 1
ag 1"1))*2 ##only use the adjusted returns for the current day

dsf[, "gamma max"]<-base::ifelse(dsf[,"hi"]1>dsf[,"adjfac"]*dsf[,"askhi lag 1"],dsf[,"hi"],
dsf[,"adjfac"]*dsf[,"askhi lag 1"]) ##only use the adjusted returns for the current day
dsf[,"gamma min"]<-base::ifelse(dsf[,"lo"]<dsf[,"adjfac"]*dsf[,"bidlo lag 1"],dsf[,"lo"],
dsf[,"adjfac"]*dsf[,"bidlo lag 1"]) ##only use the adjusted returns for the current day
dsf[,"gamma"]<-base::log(dsf[, "gamma max"]/dsf[,"gamma min"])*2 ##only use the adjusted
returns for the current day
dsfl[,"alpha"]<-base::sqrt(dsf[,"beta"])*(l+base::sqgrt(2))-base::sqgrt(dsf[, "gamma"]/ (3-2*b
ase::sqrt(2))) ##simplified equation 18

dsfl[, "spread"]<-2%* (base::exp(dsf[,"alpha”])-1)/(l+base::exp(dsf[,"alpha"]))

##simplified equation 18

dsf[, "spread zero"]<-base::ifelse(dsfl[,"spread"]1>0,dsf[,"spread"],0) ##set negativ
spreads to zero

dsf[, "spread zero"]<-base::ifelse(base::is.na(dsf[, "spread"]),NA,dsf[, "spread zero"])
##set negativ spreads to zero

dsf[,"year"]<-base::gsub(".{6}s","",dsf[,"date"])

dsf<-stats::aggregate(dsflc("spread zero")],dsf[c("permno","year")],base: :mean, na.rm=TRUE
) ##aggregate data

dsf<-dplyr::filter(dsf, !'is.nan(spread zero))

dsf<-dplyr::filter(dsf, !'is.na(spread zero))

merge<-base: :merge (funda, ibes,by.x=c("tic", "fyear"),by.y=c("oftic","year"),all.x=TRUE,all
. y=FALSE)

merge<-base: :merge (merge,inst,by.x=c("tic", "fyear"),by.y=c("ticker","year"),all.x=TRUE, al
1.y=FALSE)

mergel[, "fyear p3"]<-base::as.numeric(mergel[, "fyear"])+3

merge<-base::merge (merge,patents,by.x=c("lpermno", "fyear p3"),by.y=c("permno”,"fyear"),al
1.x=TRUE, all.y=FALSE)

merge<-base::merge (merge,connection,by.x=c("lpermno", "fyear"),by.y=c("base permno", "base
yvear"),all.x=TRUE, all.y=FALSE)

merge<-base: :merge (merge,hindex,by.x=c("sic", "fyear"),by.y=c("sic","fyear"),all.x=TRUE, al
1.y=FALSE)

merge<-base: :merge (merge,dsf,by.x=c("lpermno", "fyear"),by.y=c("permno"”, "year"),all.x=TRUE
,all.y=FALSE)

merge<-dplyr::filter (merge, fyear<=2005)
merge<-dplyr::filter (merge, fyear>=1993)

data<-merge

data[,"13 numpatents"]<-datal[, "numpatents"]
data[,"13 ncites"]<-datal,"'ncites"]
data[,"13 ncites numpatents"]<-datal[,"13 ncites"]/datal,"13 numpatents"]

datal,"13 numpatents"]<-base::ifelse(base::is.na(data[,"13 numpatents"]),0,datal,"13 nump
atents"])

datal[,"13 ncites"]<-base::ifelse(base::is.na(data[,"13 ncites"]),0,datal,"13 ncites"])
datal[,"13 ncites numpatents"]<-base::ifelse(base::is.na(datal[,"13 ncites numpatents"]),0,
datal[,"13 ncites numpatents"])

datal,"sic3"]<-base::gsub(".{1}s","",datal,"sic"])
datal,"sic3 fyear"]<-base::paste(datal,"sic3"],datal[,"fyear"])

datal,"xrd adj"]<-base::ifelse(base::is.na(datal[,"xrd"]),0,datal[,"xrd"])
datal[, "randdassets"]<-datal,"xrd adj"]/datal[,"at"]

datal[, "roa"]l<-datal, "oibdp"]/datal, "at"]

datal[, "capexassets"]<-datal[, "capx"]/datal[,"at"]

datal[, "ppeassets"]<-datal, "ppent"]/datal, "at"]
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datal[,"leverage"]<-(datal,"dltt"]+datal[,"dlc"])/datal[,"at"]

datal,"txdb adj"]<-base::ifelse(base::is.na(datal[,"txdb"]),0,data[,"txdb"])
datal,"tobing"]<-((datal[,"csho"]*datal, "prcc f"])+datal,"at"]-datal,"ceg"]-datal,"txdb ad
j"])/data["at"]

datal[, "kzcash flow"]<-(datal[,"ib"]l+datal[,"dp"])/datal, "ppent"]

datal, "kzg"]<-(datal[,"at"]+(data[,"csho"]*datal[,"prcc f"])-datal[,"ceg"]-datal[,"txdb adj"]
)y/datal,"at"]

datal[, "kzleverage"]<-(datal[,"dltt"]+datal[,"dlc"])/(data[,"dltt"]+datal, "dlc"]+datal[, "seq"
1)

datal[, "kzdividends"]<-(datal, "dvc"]+datal[, "dvp"])/datal, "ppent"]
data[,"kzcashiholdings"]<—data[,"che"]/data[,"llippent"]

datal, "kzindex"]<-(-1.002*data[,"kzcash flow"])+(0.283*data[,"kzg"])+(3.139%*data[,"kzleve
rage"])+(-39.368*data[, "kzdividends"])+(-1.315%datal[, "kzcash holdings"])

datal[,"age"]<-base::as.numeric(datal, "fyear"])-base::as.numeric(datal[, "min fyear"])

datal,"13 numpatents"]<-DescTools::Winsorize(data[,"13 numpatents"],probs=c(0.00,0.99),na
. rm=TRUE)

datal[,"13 ncites numpatents"]<-DescTools::Winsorize(datal[,"13 ncites numpatents"],probs=c
(0.00,0.99),na.rm=TRUE)

datal, "numest"]<-DescTools::Winsorize(datal[, "numest"],probs=c(0.01,0.99),na.rm=TRUE)
datal,"at"]<-DescTools::Winsorize(datal[,"at"],probs=c(0.01,0.99),na.rm=TRUE)
datal,"randdassets"]<-DescTools: :Winsorize(datal, "randdassets"],probs=c(0.01,0.99),na.rm=
TRUE)

datal, "ppeassets"]<-DescTools: :Winsorize(datal, "ppeassets"],probs=c(0.01,0.99),na.rm=TRUE
)

datal, "capexassets"]<-DescTools::Winsorize(datal, "capexassets"],probs=c(0.01,0.99),na.rm=
TRUE)
datal,"leverage"]<-DescTools::Winsorize(datal[,"leverage"],probs=c(0.01,0.99),na.rm=TRUE)
datal,"roa"]<-DescTools::Winsorize(datal[,"roa"],probs=c(0.01,0.99),na.rm=TRUE)
datal,"tobing"]<-DescTools::Winsorize(datal[,"tobing"],probs=c(0.01,0.99),na.rm=TRUE)
datal,"kzindex"]<-DescTools::Winsorize(datal[,"kzindex"],probs=c(0.01,0.99),na.rm=TRUE)
datal,"instown perc"]<-DescTools::Winsorize(datal,"instown perc"],probs=c(0.01,0.99),na.r
m=TRUE)

datal,"age"]<-DescTools::Winsorize(datal[,"age"],probs=c(0.01,0.99),na.rm=TRUE)
datal[,"hindex"]<-DescTools::Winsorize(datal[, "hindex"],probs=c(0.01,0.99),na.rm=TRUE)
datal,"hindex sqg"]<-DescTools::Winsorize(datal[,"hindex sg"],probs=c(0.01,0.99),na.rm=TRUE
)

datal,"connection perc"]<-DescTools::Winsorize(data[,"connection perc"],probs=c(0.01,0.99
) ,na.rm=TRUE)

datal, "spread zero"]<-DescTools::Winsorize(datal[, "spread zero"],probs=c(0.01,0.99),na.rm=
TRUE)

datal,"log 13 numpatents"]<-base::log(l+datal[,"13 numpatents"])
datal[,"log 13 ncites numpatents"]<-base::log(l+data[,"13 ncites numpatents"])

datal,"log numest"]<-base::log(l+datal, "numest"])
datal,"log at"]<-base::log(datal,"at"])

datal,"log age"]<-base::log(datal[,"age"])

datal,"log spread zero"]<-base::log(datal[,"spread zero"])

data<-data[!base::is.na(data[, "numest"]),] ##delete observations with missing data
data<-datal[l!base::is.infinite(datal[, "numest"]),] ##delete observations with missing data
data<-data[!base::is.na(datal[,"age"]),] ##delete observations with missing data
data<-data[!base::is.infinite(datal[, "age"]),] ##delete observations with missing data
data<-data['!base::is.na(datal[,"at"]),] ##delete observations with missing data
data<-data['!base::is.infinite(datal[,"at"]),] ##delete observations with missing data
data<-data[!base::is.na(data[, "randdassets"]),] ##delete observations with missing data
data<-data[!base::is.infinite(datal[, "randdassets"]),] ##delete observations with
missing data

data<-data['!base::is.na(data[,"roa"]),] ##delete observations with missing data
data<-data[!base::is.infinite(datal[,"roa"]),] ##delete observations with missing data
data<-data[!base::is.na(data[, "capexassets"]),] ##delete observations with missing data
data<-data[l!base::is.infinite(datal[, "capexassets"]),] ##delete observations with
missing data

data<-data['!base::is.na(datal[, "ppeassets”"]),] ##delete observations with missing data
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data<-data['!base:

data

data<-data['!base:
data<-data['base:

data

data<-data[!base:
data<-data['!base:
data<-data['!base:
data<-data[!base:

missing data

data<-data['!base:
data<-data['base:
data<-data[!base:
data<-data[!base:
data<-data['!base:

data

data<-data[!base:

missing data

data<-data['!base:
data<-data[!base:
data<-data['!base:
data<-data['!base:

data

data<-data[!base:
data<-data[!base:

missing data

1is

1is
1is

1is
1is
1is
1is

1is
1is
1is
1is
1is

1is

1is
1is
1is
1is

1is
1is

.infinite(datal, "ppeassets"]),] ##delete observations with missing

.na(datal,"leverage"]),] #i#delete observations with missing data
.infinite(datal[, "leverage"]),] ##delete observations with missing

.na(datal[, "tobing"]),] ##delete observations with missing data
.infinite(datal[,"tobing"]),] ##delete observations with missing data
.na(datal[, "instown perc"]),] ##delete observations with missing data
.infinite(datal[, "instown perc"]),] ##delete observations with

.na(datal,"kzindex"]),] ##delete observations with missing data
.infinite(datal[, "kzindex"]),] ##delete observations with missing data
.na(datal, "numest"]),] #i#delete observations with missing data
.infinite(datal[, "numest"]),] ##delete observations with missing data
.na(datal[, "connection perc"]),] ##delete observations with missing

.infinite(datal[, "connection perc"]),] ##delete observations with

.na(datal,"hindex"]),] ##delete observations with missing data
.infinite(datal[, "hindex"]),] ##delete observations with missing data
.na(datal[,"hindex sg"]),] ##delete observations with missing data
.infinite(datal[, "hindex sg"]),] ##delete observations with missing

.na(datal[, "spread zero"]),] ##delete observations with missing data
.infinite(datal[, "spread zero"]),] ##delete observations with

consistencycheck<-base::nrow(data) ##security break

data<-data['!base::duplicated(base::paste(datal, "lpermno"]," ",datal,"fyear"],sep="")),]
##delete duplicates
base::stopifnot (consistencycheck==base::nrow(data)) ##security break

base::save(data, file="he tian data processed.Rdata") ##export data



