
.start_time <- Sys.time()
cat("===== START TIME =====\n")

## ===== START TIME =====

print(.start_time)

## [1] "2026-02-02 21:23:58 PST"

library(RPostgres)
library(dplyr)

## 
## Attaching package: 'dplyr'

## The following objects are masked from 'package:stats':
## 
##     filter, lag

## The following objects are masked from 'package:base':
## 
##     intersect, setdiff, setequal, union

library(data.table)

## 
## Attaching package: 'data.table'

## The following objects are masked from 'package:dplyr':
## 
##     between, first, last

library(tibble)
library(stringr)
library(farr)

## 
## Attaching package: 'farr'

## The following object is masked from 'package:base':
## 
##     truncate

library(lubridate)

## 
## Attaching package: 'lubridate'

## The following objects are masked from 'package:data.table':
## 
##     hour, isoweek, mday, minute, month, quarter, second, wday, week,
##     yday, year

## The following objects are masked from 'package:base':
## 
##     date, intersect, setdiff, union

library(ggplot2)
library(purrr)

## 
## Attaching package: 'purrr'

## The following object is masked from 'package:data.table':
## 
##     transpose

library(tidyverse)

## ── Attaching core tidyverse packages ──────────────────────── tidyverse 2.0.0 ──
## ✔ forcats 1.0.0     ✔ tidyr   1.3.0
## ✔ readr   2.1.5

## ── Conflicts ────────────────────────────────────────── tidyverse_conflicts() ──
## ✖ data.table::between() masks dplyr::between()
## ✖ dplyr::filter()       masks stats::filter()
## ✖ data.table::first()   masks dplyr::first()
## ✖ lubridate::hour()     masks data.table::hour()
## ✖ lubridate::isoweek()  masks data.table::isoweek()
## ✖ dplyr::lag()          masks stats::lag()
## ✖ data.table::last()    masks dplyr::last()
## ✖ lubridate::mday()     masks data.table::mday()
## ✖ lubridate::minute()   masks data.table::minute()
## ✖ lubridate::month()    masks data.table::month()
## ✖ lubridate::quarter()  masks data.table::quarter()
## ✖ lubridate::second()   masks data.table::second()
## ✖ purrr::transpose()    masks data.table::transpose()
## ✖ lubridate::wday()     masks data.table::wday()
## ✖ lubridate::week()     masks data.table::week()
## ✖ lubridate::yday()     masks data.table::yday()
## ✖ lubridate::year()     masks data.table::year()
## ℹ Use the conflicted package (<http://conflicted.r-lib.org/>) to force all conflicts to become errors

library(knitr)
library(haven)
library(fixest)
library(readxl)
library(fabricatr)
theme_set(theme_bw())

path = "/Users/qianqianli/Dropbox/BDL_code/"

wrds <- dbConnect(Postgres(),
                  host = 'wrds-pgdata.wharton.upenn.edu',
                  port = 9737,
                  user = ' ',
                  password = ' ',
                  dbname = 'wrds',
                  sslmode = 'require')

# # get compustat annual data
# res <- DBI::dbSendQuery(wrds, "select distinct gvkey, fyear, au, intan, at, dltt, dlc, ni, csho, prcc_f, ceq, spi, ib
#                         from comp.funda
#                         where fyear >= 2008
#                         and consol = 'C' and indfmt = 'INDL' and datafmt = 'STD'
#                         and curcd = 'USD' and popsrc = 'D'")
# compustat_funda <- dbFetch(res, n = -1)
# dbClearResult(res)
# 
# saveRDS(compustat_funda, paste0(path, "1_data_processing/data/control_variables/wrds/RDS/funda_20250707.RDS"))

compustat_funda = readRDS(paste0(path, "1_data_processing/data/control_variables/wrds/RDS/funda_20250707.RDS"))

# # get compustat fundq data
# res <- DBI::dbSendQuery(wrds, "select distinct gvkey, datadate, fyearq, fqtr, fyr, datacqtr, datafqtr, apdedateq, rdq, atq, niq, cshoq, prccq, ceqq, dlcq, dlttq, ibq
#                         from comp.fundq
#                         where datadate >= '2008-01-01'
#                         and consol = 'C' and indfmt = 'INDL' and datafmt = 'STD'
#                         and curcdq
#                         = 'USD' and popsrc = 'D'")
# compustat_fundq <- dbFetch(res, n = -1)
# dbClearResult(res)
# 
# saveRDS(compustat_fundq, paste0(path, "1_data_processing/data/control_variables/wrds/RDS/fundq_20250707.RDS"))

compustat_fundq = readRDS(paste0(path, "1_data_processing/data/control_variables/wrds/RDS/fundq_20250707.RDS"))

# res <- DBI::dbSendQuery(wrds, "select distinct *
#                                from audit_audit_comp.feed03_audit_fees
#                                where fiscal_year >= 2008")
# audit_fee <- dbFetch(res, n = -1)
# dbClearResult(res)
# 
# saveRDS(audit_fee, paste0(path, "1_data_processing/data/control_variables/wrds/RDS/audit_fee_20250707.RDS"))

audit_fee = readRDS(paste0(path, "1_data_processing/data/control_variables/wrds/RDS/audit_fee_20250707.RDS"))

mse = readRDS(paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/mse_20250617.RDS"))

# res <- DBI::dbSendQuery(wrds, "select distinct *
#                                from crsp.comphist")
# comphist <- dbFetch(res, n = -1)
# dbClearResult(res)
# 
# saveRDS(comphist, paste0(path, "1_data_processing/data/control_variables/wrds/RDS/comphist_202508013.RDS"))

comphist = readRDS(paste0(path, "1_data_processing/data/control_variables/wrds/RDS/comphist_202508013.RDS"))

1. control variables for 10k / 10q

1. size: logged market value of equity at period-end.

2. btm: book value of equity scaled by market value at period-end.

3. leverage: total liabilities divided total assets.

1. from crsp compustat annual
funda = readRDS(paste0(path, "1_data_processing/data/sample_selection/temp/step_1_to_3_10k.RDS")) %>%
        inner_join(compustat_funda %>% dplyr::select(gvkey, fyear, dltt, dlc, ib), by = c("GVKEY" = "gvkey", "fyear")) %>%
        mutate(dltt = ifelse(!is.na(dltt), dltt, 0), dlc = ifelse(!is.na(dlc), dlc, 0))

# nrow(funda) # 55,018

funda_1 = funda %>% mutate(size = ifelse(csho * prcc_f != 0, log(csho * prcc_f), NA), # no NA: good!
                           btm = ifelse(csho * prcc_f != 0, ceq / (csho * prcc_f), NA), # no NA: good!
                           leverage = (dltt + dlc) / at) %>%
                    dplyr::select(GVKEY, LPERMNO, datadate, fyear, size:leverage, ni, at)

# nrow(funda_1) # 55,018

2. from crsp compustat quarter
fundq = readRDS(paste0(path, "1_data_processing/data/sample_selection/temp/step_1_to_3_10q.RDS")) %>%
        inner_join(compustat_fundq %>% filter(!is.na(datafqtr), !is.na(rdq), fqtr != 4) %>% 
                   dplyr::select(gvkey, datadate, dlttq, dlcq, datacqtr, ibq) %>% distinct() %>% 
                   group_by(gvkey, datadate) %>% arrange(desc(datacqtr), .by_group = TRUE) %>% slice(1) %>% ungroup() %>% dplyr::select(-datacqtr), 
                   by = c("GVKEY" = "gvkey", "datadate")) %>% 
        mutate(dlttq = ifelse(!is.na(dlttq), dlttq, 0), dlcq = ifelse(!is.na(dlcq), dlcq, 0))

# nrow(fundq) # 165,422

fundq_1 = fundq %>% mutate(size = ifelse(cshoq * prccq != 0, log(cshoq * prccq), NA),
                           btm = ifelse(cshoq * prccq != 0, ceqq / (cshoq * prccq), NA),
                           leverage = (dlttq + dlcq) / atq) %>%
                    dplyr::select(GVKEY, LPERMNO, datadate, fyearq, fqtr, size:leverage, niq, atq)

# nrow(fundq_1) # 165,422

3. combine
size_btm_leverage = rbind(funda_1 %>% mutate(fqtr = 4) %>% dplyr::select(GVKEY, LPERMNO, datadate, fyear, fqtr, size:leverage, ni, at), 
                          fundq_1 %>% rename("fyear" = "fyearq", "ni" = "niq", "at" = "atq")) %>%
                    arrange(GVKEY, datadate) %>%
                    rename("net_income" = "ni",
                           "assets" = "at")

# nrow(size_btm_leverage) # 220,440

4. no_IR: indicator for firms that do not have an internal IR officer, as identified by
Chapman et al. (2019; 2022).

IR = read_sas(paste0(path, "1_data_processing/data/control_variables/raw/IR_20221231v2.sas7bdat"))

# !!! data spans 2001 to 2022 - extend based on the lastest obs in this dataset

IR_freq = table(IR$fyearq, IR$fqtr)
# It seems that starting from 2022 Q3, not complete
# 1849 for Q3 in 2022, only 210 for Q4 in 2022, 75 is for Q1 of 2023

# get the last available IR info, and keep the ones on or after Q2 2022
IR_last = IR %>% group_by(gvkey) %>% arrange(desc(fyearq), desc(fqtr), .by_group = TRUE) %>% slice(1) %>% ungroup() %>%
          filter((fyearq >= 2023) | (fyearq == 2022 & fqtr >= 2)) %>%
          dplyr::select(gvkey, fyearq, fqtr, IR, tenure, external_IR) %>% mutate(extended = 0) %>%
          rename("fyearq_last" = "fyearq", "fqtr_last" = "fqtr")

# extend from Q3 2022 to 2024
gvkey_IR_last = IR_last %>% dplyr::select(gvkey)

gvkey_IR_last_fyearq = rbind(gvkey_IR_last %>% mutate(fyearq = 2022),
                             gvkey_IR_last %>% mutate(fyearq = 2023),
                             gvkey_IR_last %>% mutate(fyearq = 2024))

gvkey_IR_last_fqtr = rbind(gvkey_IR_last %>% mutate(fqtr = 1),
                           gvkey_IR_last %>% mutate(fqtr = 2),
                           gvkey_IR_last %>% mutate(fqtr = 3),
                           gvkey_IR_last %>% mutate(fqtr = 4))

gvkey_2022_Q3_to_2024 = gvkey_IR_last %>% inner_join(gvkey_IR_last_fyearq, by = c("gvkey")) %>%
                        inner_join(gvkey_IR_last_fqtr, by = c("gvkey")) %>%
                        filter((fyearq >= 2023) | (fyearq == 2022 & fqtr > 2)) %>%
                        mutate(IR = 1) %>% mutate(tenure = NA, external_IR = NA, extended = 1)

## Warning in inner_join(., gvkey_IR_last_fqtr, by = c("gvkey")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 1 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

gvkey_2022_Q3_to_2024_extended = gvkey_2022_Q3_to_2024 %>% inner_join(IR_last %>% dplyr::select(gvkey, fyearq_last, fqtr_last), by = c("gvkey")) %>%
                                 filter((fyearq > fyearq_last) | (fyearq == fyearq_last & fqtr > fqtr_last)) %>%
                                 dplyr::select(gvkey, fyearq, fqtr, IR, tenure, external_IR, extended)

IR_add_extended = rbind(IR_last %>% rename("fyearq" = "fyearq_last", "fqtr" = "fqtr_last"), gvkey_2022_Q3_to_2024_extended) %>% arrange(gvkey) %>%
                  group_by(gvkey) %>% arrange(fyearq, fqtr, .by_group = TRUE) %>%
                  mutate(id = row_number(), tenure_last = first(tenure)) %>%
                  mutate(tenure = id + tenure_last - 1, external_IR = first(external_IR)) %>%
                  ungroup() %>% dplyr::select(gvkey, fyearq, fqtr, IR, tenure, external_IR, extended)

IR = rbind(IR %>% dplyr::select(gvkey, fyearq, fqtr, IR, tenure, external_IR) %>% mutate(extended = 0),
           IR_add_extended) %>% distinct() %>% arrange(gvkey, fyearq, fqtr)

size_btm_leverage_IR = size_btm_leverage %>% left_join(IR %>% dplyr::select(gvkey, fyearq, fqtr, IR, tenure, external_IR, extended), 
                                                       by = c("GVKEY" = "gvkey","fyear" = "fyearq", "fqtr")) %>%
                                             mutate(IR = ifelse(!is.na(IR), IR, 0),
                                                    IR_drop_external = ifelse((IR == 1 & external_IR == 0), 1, 0),
                                                    IR_at_least_4 = ifelse((IR == 1 & tenure >= 4), 1, 0),
                                                    IR_at_least_12 = ifelse((IR == 1 & tenure >= 12), 1, 0)) %>%
                                             mutate(No_IR = ifelse(IR == 0, 1, 0),
                                                    No_IR_drop_external = ifelse(IR_drop_external == 0, 1, 0),
                                                    No_IR_at_least_4 = ifelse(IR_at_least_4 == 0, 1, 0),
                                                    No_IR_at_least_12 = ifelse(IR_at_least_12 == 0, 1, 0)) %>%
                                             dplyr::select(GVKEY:IR, extended, IR_drop_external:No_IR_at_least_12) %>%
                                             dplyr::select(GVKEY:assets, No_IR_drop_external) %>%
                                             rename("No_IR" = "No_IR_drop_external")

# nrow(size_btm_leverage_IR) # 220,440

5. institutional ownership: fraction of shares held by institutions
# The Dog that Did Not Bark: Limited Price Efficiency and Strategic Nondisclosure: https://onlinelibrary.wiley.com/doi/10.1111/1475-679X.12296:
# winsorize institutional holding over 100% to 100% and missing values to 0%
# downloaded from: https://wrds-www.wharton.upenn.edu/pages/get-data/lseg/institutional-13f-holdings-s34/wrds-thomson-reuters-stock-ownership/?saved_query=6136371

inst_own = read.csv(paste0(path, "1_data_processing/data/control_variables/wrds/raw/institutional_ownership_20250707.csv")) %>%
           mutate(rdate = as.Date(rdate))

inst_own_mse = mse %>% dplyr::select(permno, namedt, nameendt, ncusip) %>% distinct() %>% 
               inner_join(inst_own, by = c("ncusip" = "cusip")) %>% filter(rdate >= namedt, rdate <= nameendt) %>%
               dplyr::select(permno, rdate, InstOwn_Perc) %>% add_column(index = 1:nrow(.))

## Warning in inner_join(., inst_own, by = c(ncusip = "cusip")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 5114 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

linked_1 = size_btm_leverage_IR %>% inner_join(inst_own_mse, by = c("LPERMNO" = "permno", "datadate" = "rdate"))

# nrow(linked_1) 191,546
# no dups: nrow(linked_1 %>% group_by(LPERMNO, datadate) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())
# no dups: nrow(linked_1 %>% group_by(index) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

size_btm_leverage_IR_unlinked = size_btm_leverage_IR %>% anti_join(linked_1 %>% dplyr::select(LPERMNO, datadate), by = c("LPERMNO", "datadate"))
inst_own_mse_unlinked = inst_own_mse %>% anti_join(linked_1 %>% dplyr::select(LPERMNO, datadate), by = c("permno" = "LPERMNO", "rdate" = "datadate"))

linked_2 = size_btm_leverage_IR_unlinked %>% mutate(year = year(datadate), month_datadate = month(datadate)) %>%
           inner_join(inst_own_mse_unlinked %>% mutate(year = year(rdate), month_rdate = month(rdate)), by = c("LPERMNO" = "permno", "year")) %>%
           filter(month_datadate >= month_rdate - 1, month_datadate <= month_rdate + 1)

## Warning in inner_join(., inst_own_mse_unlinked %>% mutate(year = year(rdate), : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 208843 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

# nrow(linked_2) # 16,381
# no dups: nrow(linked_2 %>% group_by(LPERMNO, datadate) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

# linked_2 %>% group_by(index) %>% mutate(n = n()) %>% filter(n > 1) # 2 dups
linked_2 = linked_2 %>% group_by(index) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

# nrow(linked_2) # 16,379

size_btm_leverage_IR_unlinked_2 = size_btm_leverage_IR_unlinked %>% anti_join(linked_2 %>% dplyr::select(LPERMNO, datadate), by = c("LPERMNO", "datadate"))
inst_own_mse_unlinked_2 = inst_own_mse_unlinked %>% anti_join(linked_2 %>% dplyr::select(index), by = c("index"))

linked_3 = size_btm_leverage_IR_unlinked_2 %>%
           inner_join(inst_own_mse_unlinked_2, by = c("LPERMNO" = "permno")) %>%
           filter(abs(datadate - rdate) <= 31)

## Warning in inner_join(., inst_own_mse_unlinked_2, by = c(LPERMNO = "permno")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 61585 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

# nrow(linked_3) 3,508
# no dups: nrow(linked_3 %>% group_by(LPERMNO, datadate) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

# linked_3 %>% group_by(index) %>% mutate(n = n()) %>% filter(n > 1) # 2 dups
linked_3 = linked_3 %>% group_by(index) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

# nrow(linked_3) # 3,506

size_btm_leverage_IR_instown = rbind(linked_1 %>% dplyr::select(LPERMNO, datadate, InstOwn_Perc), 
                                     linked_2 %>% dplyr::select(LPERMNO, datadate, InstOwn_Perc),
                                     linked_3 %>% dplyr::select(LPERMNO, datadate, InstOwn_Perc))

size_btm_leverage_IR_instown = size_btm_leverage_IR %>% left_join(size_btm_leverage_IR_instown, by = c("LPERMNO", "datadate")) %>% 
                               mutate(InstOwn_Perc = ifelse(is.na(InstOwn_Perc), 0, ifelse(InstOwn_Perc > 1, 1, InstOwn_Perc)))

# nrow(size_btm_leverage_IR_instown) # 220,440

6. analysts: logged number of analysts following the firm at period-end
# analyst: https://wrds-www.wharton.upenn.edu/pages/get-data/lseg-ibes/ibes-academic/summary-history/summary-statistics/?saved_query=6136445
ibes_analyst = read.csv(paste0(path, "1_data_processing/data/control_variables/wrds/raw/ibes_analyst_20250707.csv"))

# linktable: https://wrds-www.wharton.upenn.edu/pages/get-data/linking-suite-wrds/ibes-crsp-link/?saved_query=6136453
ibes_crsp_linktable = read.csv(paste0(path, "1_data_processing/data/control_variables/wrds/raw/ibes_crsp_linktable_20250707.csv")) 
ibes_crsp_linktable = ibes_crsp_linktable %>% mutate(sdate = as.Date(sdate), edate = as.Date(edate))

# STATPERS: statistical period of the analyst forecast
# ANNDATS_ACT: announcement date of actual EPS
# FPEDATS: fiscal end date
# FPI: forecast period indicator (year: 1; quarter: 6)
ibes_analyst_clean = ibes_analyst %>% dplyr::select(TICKER, CUSIP, FISCALP, FPI, NUMEST, FPEDATS, STATPERS, ANNDATS_ACT) %>% filter(STATPERS < ANNDATS_ACT)

ibes_analyst_clean_year = ibes_analyst_clean %>% filter(FPI == 1) %>% 
                          group_by(TICKER, CUSIP, FPEDATS) %>% arrange(desc(STATPERS), .by_group = TRUE) %>% slice(1) %>% ungroup() %>%
                          dplyr::select(TICKER, CUSIP, FPEDATS, NUMEST) %>% mutate(FPEDATS = as.Date(FPEDATS))

ibes_analyst_clean_quarter = ibes_analyst_clean %>% filter(FPI == 6) %>% 
                             group_by(TICKER, CUSIP, FPEDATS) %>% arrange(desc(STATPERS), .by_group = TRUE) %>% slice(1) %>% ungroup() %>%
                             dplyr::select(TICKER, CUSIP, FPEDATS, NUMEST) %>% mutate(FPEDATS = as.Date(FPEDATS))

ibes_analyst_clean_year_crsp = ibes_analyst_clean_year %>% inner_join(ibes_crsp_linktable, by = c("TICKER")) %>% 
                               filter(FPEDATS >= sdate, FPEDATS <= edate) %>% group_by(PERMNO, FPEDATS) %>% mutate(n = n()) %>%
                               filter(n == 1 | (n > 1 & CUSIP == NCUSIP)) %>%
                               dplyr::select(PERMNO, FPEDATS, NUMEST) %>% ungroup() %>% add_column(index = 1:nrow(.))

## Warning in inner_join(., ibes_crsp_linktable, by = c("TICKER")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 3 of `x` matches multiple rows in `y`.
## ℹ Row 1 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

ibes_analyst_clean_quarter_crsp = ibes_analyst_clean_quarter %>% inner_join(ibes_crsp_linktable, by = c("TICKER")) %>% 
                                  filter(FPEDATS >= sdate, FPEDATS <= edate) %>% group_by(PERMNO, FPEDATS) %>% mutate(n = n()) %>%
                                  filter(n == 1 | (n > 1 & CUSIP == NCUSIP)) %>%
                                  dplyr::select(PERMNO, FPEDATS, NUMEST) %>% ungroup() %>% add_column(index = 1:nrow(.))

## Warning in inner_join(., ibes_crsp_linktable, by = c("TICKER")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 11 of `x` matches multiple rows in `y`.
## ℹ Row 1 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

q4 = size_btm_leverage_IR_instown %>% filter(fqtr == 4) %>% inner_join(ibes_analyst_clean_year_crsp, by = c("LPERMNO" = "PERMNO", "datadate" = "FPEDATS"))
q1_to_q3 = size_btm_leverage_IR_instown %>% filter(fqtr != 4) %>% inner_join(ibes_analyst_clean_quarter_crsp, by = c("LPERMNO" = "PERMNO", "datadate" = "FPEDATS"))

linked_1 = rbind(q4, q1_to_q3)

# nrow(linked_1) # 183,806
# no dups: nrow(linked_1 %>% group_by(LPERMNO, datadate) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())
# no dups: nrow(q4 %>% group_by(index) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())
# no dups: nrow(q1_to_q3 %>% group_by(index) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

size_btm_leverage_IR_instown_unlinked = size_btm_leverage_IR_instown %>% anti_join(linked_1 %>% dplyr::select(LPERMNO, datadate), by = c("LPERMNO", "datadate"))
ibes_analyst_clean_year_crsp_unlinked = ibes_analyst_clean_year_crsp %>% anti_join(q4 %>% dplyr::select(LPERMNO, datadate), by = c("PERMNO" = "LPERMNO", "FPEDATS" = "datadate"))
ibes_analyst_clean_quarter_crsp_unlinked = ibes_analyst_clean_quarter_crsp %>% anti_join(q1_to_q3 %>% dplyr::select(LPERMNO, datadate), by = c("PERMNO" = "LPERMNO", "FPEDATS" = "datadat
e"))

q4_2 = size_btm_leverage_IR_instown_unlinked %>% filter(fqtr == 4) %>% mutate(year = year(datadate), month_datadate = month(datadate)) %>%
       inner_join(ibes_analyst_clean_year_crsp_unlinked %>% mutate(year = year(FPEDATS), month_fpedate = month(FPEDATS)), by = c("LPERMNO" = "PERMNO", "year")) %>%
       filter(month_datadate >= month_fpedate - 1, month_datadate <= month_fpedate + 1)

q1_to_q3_2 = size_btm_leverage_IR_instown_unlinked %>% filter(fqtr != 4) %>% mutate(year = year(datadate), month_datadate = month(datadate)) %>%
             inner_join(ibes_analyst_clean_quarter_crsp_unlinked %>% mutate(year = year(FPEDATS), month_fpedate = month(FPEDATS)), by = c("LPERMNO" = "PERMNO", "year")) %>%
             filter(month_datadate >= month_fpedate - 1, month_datadate <= month_fpedate + 1)

## Warning in inner_join(., ibes_analyst_clean_quarter_crsp_unlinked %>% mutate(year = year(FPEDATS), : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1813 of `x` matches multiple rows in `y`.
## ℹ Row 9648 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

linked_2 = rbind(q4_2, q1_to_q3_2)

# nrow(linked_2) # 4
# no dups: nrow(linked_2 %>% group_by(LPERMNO, datadate) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())
# no dups: nrow(q4_2 %>% group_by(index) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())
# no dups: nrow(q1_to_q3_2 %>% group_by(index) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

size_btm_leverage_IR_instown_unlinked_2 = size_btm_leverage_IR_instown_unlinked %>% anti_join(linked_2 %>% dplyr::select(LPERMNO, datadate), by = c("LPERMNO", "datadate"))
ibes_analyst_clean_year_crsp_unlinked_2 = ibes_analyst_clean_year_crsp_unlinked %>% anti_join(q4_2 %>% dplyr::select(index), by = c("index"))
ibes_analyst_clean_quarter_crsp_unlinked_2 = ibes_analyst_clean_quarter_crsp_unlinked %>% anti_join(q1_to_q3_2 %>% dplyr::select(index), by = c("index"))

q4_3 = size_btm_leverage_IR_instown_unlinked_2 %>% filter(fqtr == 4) %>%
       inner_join(ibes_analyst_clean_year_crsp_unlinked_2, by = c("LPERMNO" = "PERMNO")) %>%
       filter(abs(datadate - FPEDATS) <= 31)

## Warning in inner_join(., ibes_analyst_clean_year_crsp_unlinked_2, by = c(LPERMNO = "PERMNO")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 3 of `x` matches multiple rows in `y`.
## ℹ Row 1703 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

q1_to_q3_3 = size_btm_leverage_IR_instown_unlinked_2 %>% filter(fqtr != 4) %>%
             inner_join(ibes_analyst_clean_quarter_crsp_unlinked_2, by = c("LPERMNO" = "PERMNO")) %>%
             filter(abs(datadate - FPEDATS) <= 31)

## Warning in inner_join(., ibes_analyst_clean_quarter_crsp_unlinked_2, by = c(LPERMNO = "PERMNO")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 5 of `x` matches multiple rows in `y`.
## ℹ Row 9648 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

linked_3 = rbind(q4_3, q1_to_q3_3)

# nrow(linked_3) # 3
# no dups: nrow(linked_3 %>% group_by(LPERMNO, datadate) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())
# no dups: nrow(q4_3 %>% group_by(index) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())
# no dups: nrow(q1_to_q3_3 %>% group_by(index) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

final_link = rbind(linked_1 %>% dplyr::select(LPERMNO, datadate, NUMEST), 
                   linked_2 %>% dplyr::select(LPERMNO, datadate, NUMEST), 
                   linked_3 %>% dplyr::select(LPERMNO, datadate, NUMEST))

# nrow(final_link) # 183,813

size_btm_leverage_IR_instown_analyst = size_btm_leverage_IR_instown %>% left_join(final_link, by = c("LPERMNO", "datadate")) %>% 
                                       mutate(NUMEST = ifelse(is.na(NUMEST), 0, NUMEST)) %>%
                                       mutate(NUMEST = log(1 + NUMEST)) %>%
                                       rename("analysts" = "NUMEST")

# nrow(size_btm_leverage_IR_instown_analyst) # 220,440

7. M&A: indicator for recent material M&A
sdc = read_excel(paste0(path, "1_data_processing/data/control_variables/raw/SDC_MA.xlsx"))

# read in funda
crsp_compustat_funda = read.csv(paste0(path, "1_data_processing/data/sample_selection/wrds/raw/crsp_compustat_funda_20250617.csv"))

# sample starts from 2010
crsp_compustat_funda = crsp_compustat_funda %>% mutate(datadate = as.Date(datadate)) %>%
                       filter(datadate >= "2008-01-01", datadate <= "2024-12-31")
 
# filter LINKPRIM = P or C
crsp_compustat_funda = crsp_compustat_funda %>% filter(LINKPRIM %in% c("P", "C"))

# add calender year of fiscal year end
crsp_compustat_funda = crsp_compustat_funda %>% mutate(year = year(datadate)) %>%
                       mutate(GVKEY = str_pad(GVKEY, 6, pad = "0"))

# merge in shrcd
crsp_compustat_funda = crsp_compustat_funda %>% inner_join(mse %>% dplyr::select(permno, namedt, nameendt, shrcd), by = c("LPERMNO" = "permno")) %>% 
                       filter(datadate >= namedt, datadate <= nameendt)

## Warning in inner_join(., mse %>% dplyr::select(permno, namedt, nameendt, : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 30298 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

crsp_compustat_funda = crsp_compustat_funda %>% mutate(id = paste0(GVKEY, "_", datadate))

crsp_compustat_funda = crsp_compustat_funda %>% dplyr::select(GVKEY, datadate, id)

crsp_compustat_funda = crsp_compustat_funda %>%
                       group_by(GVKEY) %>% arrange(datadate, .by_group = TRUE) %>% mutate(datadatelag = lag(datadate)) %>% ungroup() %>%
                       mutate(datadatelag = ifelse(is.na(datadatelag), add_with_rollback(datadate, years(-1)), datadatelag)) %>%
                       mutate(datadatelag = as.Date(datadatelag, origin = "1970-01-01"))

# crsp_compustat_funda %>% mutate(dif = datadate - datadatelag) %>% filter(dif > 366) # 293

crsp_compustat_funda = crsp_compustat_funda %>% mutate(dif = datadate - datadatelag) %>% 
                       mutate(datadatelag = ifelse(dif > 366, datadate - 366, datadatelag)) %>%
                       mutate(datadatelag = as.Date(datadatelag, origin = "1970-01-01")) %>% dplyr::select(-dif)

# read in fundq
crsp_compustat_fundq = read.csv(paste0(path, "1_data_processing/data/sample_selection/wrds/raw/crsp_compustat_fundq_20250617.csv"))

# select datadate from 2010 to latest
crsp_compustat_fundq = crsp_compustat_fundq %>% mutate(datadate = as.Date(datadate)) %>%
                       filter(datadate >= "2008-01-01", datadate <= "2024-12-31")

# filter LINKPRIM = P or C
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(LINKPRIM %in% c("P", "C"))

# filter datafqtr != ""
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(datafqtr != "")

# filter rdq is not NA
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(rdq != "")

# add calender year of fiscal year end
crsp_compustat_fundq = crsp_compustat_fundq %>% mutate(year = year(datadate)) %>%
                       mutate(GVKEY = str_pad(GVKEY, 6, pad = "0")) %>%
                       mutate(rdq = as.Date(rdq))

# merge in shrcd
crsp_compustat_fundq = crsp_compustat_fundq %>% inner_join(mse %>% dplyr::select(permno, namedt, nameendt, shrcd), by = c("LPERMNO" = "permno")) %>% 
                                                filter(datadate >= namedt, datadate <= nameendt)

## Warning in inner_join(., mse %>% dplyr::select(permno, namedt, nameendt, : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 30298 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

crsp_compustat_fundq = crsp_compustat_fundq %>% mutate(id = paste0(GVKEY, "_", datadate))

crsp_compustat_fundq = crsp_compustat_fundq %>% 
                       group_by(id) %>% arrange(desc(datacqtr), .by_group = TRUE) %>% slice(1) %>% ungroup() %>%
                       dplyr::select(GVKEY, datadate, id, fqtr)

crsp_compustat_fundq = crsp_compustat_fundq %>%
                       group_by(GVKEY) %>% arrange(datadate, .by_group = TRUE) %>% mutate(datadatelag = lag(datadate)) %>% ungroup() %>%
                       mutate(datadatelag = ifelse(is.na(datadatelag), add_with_rollback(datadate, months(-3)), datadatelag)) %>%
                       mutate(datadatelag = as.Date(datadatelag, origin = "1970-01-01")) %>% filter(fqtr != 4) %>% dplyr::select(-fqtr)

# crsp_compustat_fundq %>% mutate(dif = datadate - datadatelag) %>% filter(dif > 92) # 2,020

crsp_compustat_fundq = crsp_compustat_fundq %>% mutate(dif = datadate - datadatelag) %>% 
                       mutate(datadatelag = ifelse(dif > 92, datadate - 92, datadatelag)) %>%
                       mutate(datadatelag = as.Date(datadatelag, origin = "1970-01-01")) %>% dplyr::select(-dif) %>%
                       filter(!id %in% crsp_compustat_funda$id)

crsp_combined = rbind(crsp_compustat_funda, crsp_compustat_fundq) %>% filter(datadate >= "2010-01-01")

# nrow(crsp_combined) # 295,676

sdc_mse_acquiror = mse %>% mutate(cusip6 = str_sub(ncusip, 1, 6)) %>% inner_join(sdc, by = c("cusip6" = "Acquiror 6-digit CUSIP")) %>%
                           filter(`Date Announced` >= namedt, `Date Announced` <= nameendt) %>%
                           group_by(`SDC Deal No`) %>% mutate(n = n()) %>% filter(n == 1 | (n > 1 & ticker == `Acquiror Primary Ticker Symbol`)) %>% 
                           mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(permno, `SDC Deal No`, `Date Announced`)

## Warning in inner_join(., sdc, by = c(cusip6 = "Acquiror 6-digit CUSIP")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 2 of `x` matches multiple rows in `y`.
## ℹ Row 43891 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

sdc_mse_target = mse %>% mutate(cusip6 = str_sub(ncusip, 1, 6)) %>% inner_join(sdc, by = c("cusip6" = "Target 6-digit CUSIP")) %>%
                         filter(`Date Announced` >= namedt, `Date Announced` <= nameendt) %>%
                         group_by(`SDC Deal No`) %>% mutate(n = n()) %>% filter(n == 1 | (n > 1 & ticker == `Target Primary Ticker Symbol`)) %>% 
                         mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(permno, `SDC Deal No`, `Date Announced`)

## Warning in inner_join(., sdc, by = c(cusip6 = "Target 6-digit CUSIP")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 3 of `x` matches multiple rows in `y`.
## ℹ Row 48911 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

acquiror = size_btm_leverage_IR_instown_analyst %>% 
           inner_join(crsp_combined %>% dplyr::select(GVKEY, datadate, datadatelag), by = c("GVKEY", "datadate")) %>%
           left_join(sdc_mse_acquiror, by = c("LPERMNO" = "permno")) %>% 
           filter(`Date Announced` > datadatelag, `Date Announced` <= datadate) %>%
           dplyr::select(GVKEY, datadate) %>% distinct()

## Warning in left_join(., sdc_mse_acquiror, by = c(LPERMNO = "permno")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 23561 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

target = size_btm_leverage_IR_instown_analyst %>% 
         inner_join(crsp_combined %>% dplyr::select(GVKEY, datadate, datadatelag), by = c("GVKEY", "datadate")) %>%
         left_join(sdc_mse_target, by = c("LPERMNO" = "permno")) %>% 
         filter(`Date Announced` > datadatelag, `Date Announced` <= datadate) %>%
         dplyr::select(GVKEY, datadate) %>% distinct()

## Warning in left_join(., sdc_mse_target, by = c(LPERMNO = "permno")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 64 of `x` matches multiple rows in `y`.
## ℹ Row 4457 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

size_btm_leverage_IR_instown_analyst_ma = size_btm_leverage_IR_instown_analyst %>% 
                                          left_join(acquiror %>% mutate(acquiror = 1), by = c("GVKEY", "datadate")) %>%
                                          mutate(acquiror = ifelse(is.na(acquiror), 0, 1)) %>%
                                          left_join(target %>% mutate(target = 1), by = c("GVKEY", "datadate")) %>%
                                          mutate(target = ifelse(is.na(target), 0, 1)) %>%
                                          mutate(MA = ifelse(acquiror + target == 0, 0, 1)) %>%
                                          dplyr::select(GVKEY:analysts, MA)

# nrow(size_btm_leverage_IR_instown_analyst_ma) # 220,440

8. segments: number of operating segments
# Compustat Historical Segments - downloaded from wrds website:
# https://wrds-www.wharton.upenn.edu/pages/get-data/compustat-capital-iq-standard-poors/compustat/historical-segments-daily/historical-segments/?saved_query=6137196
# guide: https://wrds-www.wharton.upenn.edu/documents/398/CRSP_-_Compustat_Merged_Database_CCM.pdf

comp_segments_hist = read.csv(paste0(path, "1_data_processing/data/control_variables/wrds/raw/comp_segments_hist_20250707.csv"))

comp_segments = comp_segments_hist %>% mutate(datadate = as.Date(datadate), 
                                              srcdate = as.Date(srcdate), 
                                              gvkey = str_pad(gvkey, 6, pad = "0")) %>% 
                dplyr::select(gvkey, stype, sid, datadate, srcdate, geotp) %>% 
                group_by(gvkey, datadate, stype) %>% arrange(srcdate, .by_group = TRUE) %>% filter(srcdate == max(srcdate)) %>% ungroup() %>%
                group_by(gvkey, datadate, stype) %>% summarise(n = n()) %>% ungroup() %>%
                pivot_wider(names_from = stype, values_from = n) %>% filter(datadate >= "2010-01-01", datadate <= "2024-12-31")

# nrow(comp_segments) # 102,670 

saveRDS(comp_segments, paste0(path, "1_data_processing/data/control_variables/wrds/RDS/compustat_segments_20250707.RDS"))

comp_segments_opseg = comp_segments %>% mutate(id = paste0(gvkey, "_", datadate)) %>%
                      dplyr::select(id, OPSEG) %>%
                      mutate(OPSEG = ifelse(is.na(OPSEG), 0, OPSEG))

size_btm_leverage_IR_instown_analyst_ma_segments = size_btm_leverage_IR_instown_analyst_ma %>% mutate(id = paste0(GVKEY, "_", datadate)) %>% 
                                                   left_join(comp_segments_opseg, by = c("id")) %>%
                                                   group_by(GVKEY, fyear) %>% arrange(OPSEG, .by_group = TRUE) %>%
                                                   fill(OPSEG) %>% ungroup() %>% mutate(OPSEG = ifelse(is.na(OPSEG), 0, OPSEG)) %>%
                                                   dplyr::select(id, GVKEY:MA, OPSEG) %>%
                                                   rename("segments" = "OPSEG")

# nrow(size_btm_leverage_IR_instown_analyst_ma_segments) # 220,440

9. abnormal returns
# read in funda
crsp_compustat_funda = read.csv(paste0(path, "1_data_processing/data/sample_selection/wrds/raw/crsp_compustat_funda_20250617.csv"))

# sample starts from 2010
crsp_compustat_funda = crsp_compustat_funda %>% mutate(datadate = as.Date(datadate)) %>%
                       filter(datadate >= "2008-01-01", datadate <= "2024-12-31")
 
# filter LINKPRIM = P or C
crsp_compustat_funda = crsp_compustat_funda %>% filter(LINKPRIM %in% c("P", "C"))

# add calender year of fiscal year end
crsp_compustat_funda = crsp_compustat_funda %>% mutate(year = year(datadate)) %>%
                       mutate(GVKEY = str_pad(GVKEY, 6, pad = "0"))

# merge in shrcd
crsp_compustat_funda = crsp_compustat_funda %>% inner_join(mse %>% dplyr::select(permno, namedt, nameendt, shrcd), by = c("LPERMNO" = "permno")) %>% 
                       filter(datadate >= namedt, datadate <= nameendt)

## Warning in inner_join(., mse %>% dplyr::select(permno, namedt, nameendt, : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 30298 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

crsp_compustat_funda = crsp_compustat_funda %>% mutate(id = paste0(GVKEY, "_", datadate))

crsp_compustat_funda = crsp_compustat_funda %>% dplyr::select(GVKEY, datadate, id, LPERMNO)

crsp_compustat_funda = crsp_compustat_funda %>%
                       group_by(GVKEY) %>% arrange(datadate, .by_group = TRUE) %>% mutate(datadatelag = lag(datadate)) %>% ungroup() %>%
                       mutate(datadatelag = ifelse(is.na(datadatelag), add_with_rollback(datadate, years(-1)), datadatelag)) %>%
                       mutate(datadatelag = as.Date(datadatelag, origin = "1970-01-01"))

# crsp_compustat_funda %>% mutate(dif = datadate - datadatelag) %>% filter(dif > 366) # 293

crsp_compustat_funda = crsp_compustat_funda %>% mutate(dif = datadate - datadatelag) %>% 
                       mutate(datadatelag = ifelse(dif > 366, datadate - 366, datadatelag)) %>%
                       mutate(datadatelag = as.Date(datadatelag, origin = "1970-01-01")) %>% dplyr::select(-dif) %>%
                       filter(datadate >= "2010-01-01")
 
# nrow(crsp_compustat_funda) # 80,413

# read in fundq
crsp_compustat_fundq = read.csv(paste0(path, "1_data_processing/data/sample_selection/wrds/raw/crsp_compustat_fundq_20250617.csv"))

# select datadate from 2010 to latest
crsp_compustat_fundq = crsp_compustat_fundq %>% mutate(datadate = as.Date(datadate)) %>%
                       filter(datadate >= "2008-01-01", datadate <= "2024-12-31")

# filter LINKPRIM = P or C
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(LINKPRIM %in% c("P", "C"))

# filter datafqtr != ""
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(datafqtr != "")

# filter rdq is not NA
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(rdq != "")

# add calender year of fiscal year end
crsp_compustat_fundq = crsp_compustat_fundq %>% mutate(year = year(datadate)) %>%
                       mutate(GVKEY = str_pad(GVKEY, 6, pad = "0")) %>%
                       mutate(rdq = as.Date(rdq))

# merge in shrcd
crsp_compustat_fundq = crsp_compustat_fundq %>% inner_join(mse %>% dplyr::select(permno, namedt, nameendt, shrcd), by = c("LPERMNO" = "permno")) %>% 
                                                filter(datadate >= namedt, datadate <= nameendt)

## Warning in inner_join(., mse %>% dplyr::select(permno, namedt, nameendt, : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 30298 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

crsp_compustat_fundq = crsp_compustat_fundq %>% mutate(id = paste0(GVKEY, "_", datadate))

crsp_compustat_fundq = crsp_compustat_fundq %>% 
                       group_by(id) %>% arrange(desc(datacqtr), .by_group = TRUE) %>% slice(1) %>% ungroup() %>%
                       dplyr::select(GVKEY, datadate, id, LPERMNO, fqtr)

crsp_compustat_fundq = crsp_compustat_fundq %>%
                       group_by(GVKEY) %>% arrange(datadate, .by_group = TRUE) %>% mutate(datadatelag = lag(datadate)) %>% ungroup() %>%
                       mutate(datadatelag = ifelse(is.na(datadatelag), add_with_rollback(datadate, months(-3)), datadatelag)) %>%
                       mutate(datadatelag = as.Date(datadatelag, origin = "1970-01-01"))

# crsp_compustat_fundq %>% mutate(dif = datadate - datadatelag) %>% filter(dif > 92) # 3,915

crsp_compustat_fundq = crsp_compustat_fundq %>% mutate(dif = datadate - datadatelag) %>% 
                       mutate(datadatelag = ifelse(dif > 92, datadate - 92, datadatelag)) %>%
                       mutate(datadatelag = as.Date(datadatelag, origin = "1970-01-01")) %>% dplyr::select(-dif) %>%
                       filter(datadate >= "2010-01-01")

# nrow(crsp_compustat_fundq) # 288,273

by decile - CRSP return for firms in the same decile of market value as the
adjustment

ret_decile = fread(paste0(path, "1_data_processing/data/control_variables/wrds/raw/ret_decile.csv")) %>% mutate(date = as.Date(date))
vwret_decile = fread(paste0(path, "1_data_processing/data/control_variables/wrds/raw/vwret_decile.csv")) %>% mutate(date = as.Date(date))

# crsp_compustat_funda_decile = crsp_compustat_funda %>% left_join(ret_decile %>% dplyr::select(-V1), by = c("LPERMNO" = "permno")) %>% 
#                               filter(date > datadatelag, date <= datadate) %>%
#                               # assign decile based on size at the beginning of the current fiscal period
#                               group_by(id) %>% arrange(date) %>% slice(1) %>% ungroup() %>% dplyr::select(id, LPERMNO, decile, datadate, datadatelag)
#   
# crsp_compustat_funda_decile_ret = crsp_compustat_funda_decile %>% inner_join(ret_decile %>% dplyr::select(permno, date, ret), by = c("LPERMNO" = "permno")) %>% 
#                                   filter(date > datadatelag, date <= datadate, ret > -1) %>%
#                                   inner_join(vwret_decile %>% dplyr::select(-V1), by = c("decile", "date"))
#   
# ret_funda = crsp_compustat_funda_decile_ret %>%
#             group_by(id) %>% arrange(date, .by_group = TRUE) %>% 
#             summarize(abnormal_return = exp(sum(log(1 + ret), na.rm = TRUE)) - exp(sum(log(1 + vwret), na.rm = TRUE)))
# 
# saveRDS(ret_funda, paste0(path, "1_data_processing/data/control_variables/wrds/RDS/abnormal_returns_funda_by_decile_20250707.RDS"))

ret_funda = readRDS(paste0(path, "1_data_processing/data/control_variables/wrds/RDS/abnormal_returns_funda_by_decile_20250707.RDS"))

# crsp_compustat_fundq_decile = crsp_compustat_fundq %>% left_join(ret_decile %>% dplyr::select(-V1), by = c("LPERMNO" = "permno")) %>% 
#                               filter(date > datadatelag, date <= datadate) %>%
#                               # assign decile based on size at the beginning of the current fiscal period
#                               group_by(id) %>% arrange(date) %>% slice(1) %>% ungroup() %>% dplyr::select(id, LPERMNO, decile, datadate, datadatelag)
#   
# crsp_compustat_fundq_decile_ret = crsp_compustat_fundq_decile %>% inner_join(ret_decile %>% dplyr::select(permno, date, ret), by = c("LPERMNO" = "permno")) %>% 
#                                   filter(date > datadatelag, date <= datadate, ret > -1) %>%
#                                   inner_join(vwret_decile %>% dplyr::select(-V1), by = c("decile", "date"))
#   
# ret_fundq = crsp_compustat_fundq_decile_ret %>%
#             group_by(id) %>% arrange(date, .by_group = TRUE) %>% 
#             summarize(abnormal_return = exp(sum(log(1 + ret), na.rm = TRUE)) - exp(sum(log(1 + vwret), na.rm = TRUE)))
# 
# saveRDS(ret_fundq, paste0(path, "1_data_processing/data/control_variables/wrds/RDS/abnormal_returns_fundq_by_decile_20250707.RDS"))

ret_fundq = readRDS(paste0(path, "1_data_processing/data/control_variables/wrds/RDS/abnormal_returns_fundq_by_decile_20250707.RDS"))

abnormal_return = rbind(ret_funda, ret_fundq %>% filter(!id %in% ret_funda$id))

size_btm_leverage_IR_instown_analyst_ma_segments_abr = size_btm_leverage_IR_instown_analyst_ma_segments %>% 
                                                       left_join(abnormal_return %>% rename("abnormal_return_by_decile" = "abnormal_return"), by = c("id"))   

10. audit fees
audit_fee = audit_fee %>% dplyr::select(audit_gig_key, company_fkey, fiscal_year, fiscal_year_ended, ftp_file_fkey, audit_fees)

audit_fee = audit_fee %>% dplyr::select(company_fkey, fiscal_year, fiscal_year_ended, audit_fees) %>% 
            group_by(company_fkey, fiscal_year, fiscal_year_ended) %>% 
            mutate(audit_fees = sum(audit_fees)) %>% slice(1) %>% ungroup() # add up audit fees if multiple auditors

audit_fee_lag = audit_fee %>% arrange(company_fkey, fiscal_year) %>% 
                group_by(company_fkey) %>% arrange(fiscal_year, fiscal_year_ended, .by_group = TRUE) %>%
                mutate(fiscal_year_ended_lag = lag(fiscal_year_ended)) %>% ungroup() %>%
                mutate(fiscal_year_ended_lag = ifelse(is.na(fiscal_year_ended_lag), add_with_rollback(fiscal_year_ended, years(-1)), fiscal_year_ended_lag)) %>%
                mutate(fiscal_year_ended_lag = as.Date(fiscal_year_ended_lag, origin = "1970-01-01"))

crsp_compustat_funda_cik = readRDS(paste0(path, "1_data_processing/data/sample_selection/temp/cik_unique_step_1_to_5_10k.RDS")) %>% mutate(year = year(datadate))
crsp_compustat_fundq_cik = readRDS(paste0(path, "1_data_processing/data/sample_selection/temp/cik_unique_step_1_to_5_10q.RDS")) %>% mutate(year = year(datadate))
crsp_compustat_fundq_cik_pr = readRDS(paste0(path, "1_data_processing/data/sample_selection/temp/pr_step_1_to_5.RDS")) %>% mutate(year = year(datadate))
crsp_compustat_fundq_cc = readRDS(paste0(path, "1_data_processing/data/sample_selection/temp/cc_step_1_to_5.RDS")) %>% mutate(year = year(datadate))

1. 10k
audit_fee_10k = crsp_compustat_funda_cik %>% inner_join(audit_fee, by = c("cik" = "company_fkey")) %>% filter(year == fiscal_year) %>% group_by(id) %>%
                filter(abs(fiscal_year_ended - datadate) == min(abs(fiscal_year_ended - datadate))) %>% ungroup() %>% # keep the closest one
                dplyr::select(id, audit_fees)

## Warning in inner_join(., audit_fee, by = c(cik = "company_fkey")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 3 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

# nrow(audit_fee_10k) # 54,137
# length(unique(audit_fee_10k$id)) # 54,137

2. 10q
audit_fee_10q = crsp_compustat_fundq_cik %>% inner_join(audit_fee_lag, by = c("cik" = "company_fkey")) %>% 
                filter(datadate > fiscal_year_ended_lag, datadate <= fiscal_year_ended) %>% 
                dplyr::select(id, audit_fees)

## Warning in inner_join(., audit_fee_lag, by = c(cik = "company_fkey")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 3 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

# nrow(audit_fee_10q) # 156,326
# length(unique(audit_fee_10q$id)) # 156,326

3. press release
crsp_compustat_fundq_cik_pr_q1_q3 = crsp_compustat_fundq_cik_pr %>% filter(fqtr != 4) # 148,561
crsp_compustat_fundq_cik_pr_q4 = crsp_compustat_fundq_cik_pr %>% filter(fqtr == 4) # 49,816

audit_fee_pr_q4 = crsp_compustat_fundq_cik_pr_q4 %>% inner_join(audit_fee, by = c("cik" = "company_fkey")) %>% filter(year == fiscal_year) %>% group_by(id) %>%
                  filter(abs(fiscal_year_ended - datadate) == min(abs(fiscal_year_ended - datadate))) %>% ungroup() # keep the closest one

## Warning in inner_join(., audit_fee, by = c(cik = "company_fkey")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 3 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

audit_fee_pr_q1_q3 = crsp_compustat_fundq_cik_pr_q1_q3 %>% inner_join(audit_fee_lag, by = c("cik" = "company_fkey")) %>% 
                     filter(datadate > fiscal_year_ended_lag, datadate <= fiscal_year_ended)

## Warning in inner_join(., audit_fee_lag, by = c(cik = "company_fkey")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 3 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

audit_fee_pr = rbind(audit_fee_pr_q1_q3 %>% dplyr::select(-fiscal_year_ended_lag), audit_fee_pr_q4) %>% dplyr::select(id, audit_fees)

# nrow(audit_fee_pr) # 192,994
# length(unique(audit_fee_pr$id)) # 192,994

4. conference calls
link = readRDS(paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/gvkey_cik_link_20250617.RDS"))
ccm = readRDS(paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/ccm_20250617.RDS"))

cc_unlinked = crsp_compustat_fundq_cc %>% filter(!id %in% crsp_compustat_fundq_cik_pr$id) %>% 
                                          filter(!id %in% crsp_compustat_fundq_cik$id) %>%
                                          filter(!id %in% crsp_compustat_funda_cik$id)

cc_unlinked_cik = cc_unlinked %>%
                  inner_join(link, by = c("GVKEY" = "gvkey")) %>% filter(datadate >= link_start_date, datadate <= link_end_date) %>%
                  inner_join(ccm, by = c("GVKEY" = "gvkey")) %>% filter(datadate >= linkdt, datadate <= linkenddt)

## Warning in inner_join(., link, by = c(GVKEY = "gvkey")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 2339 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

## Warning in inner_join(., ccm, by = c(GVKEY = "gvkey")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 10869 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

cc_unlinked_cik = cc_unlinked_cik %>% dplyr::select(id, GVKEY, datadate, LPERMNO, cik, flag, fqtr, fyearq) %>% distinct() %>%
                  group_by(id) %>% mutate(n = n(), m = length(unique(flag))) %>%
                  filter(n == 1 | (n > 1 & m == 2 & flag == 3) | (n > 1 & m == 1)) %>% ungroup()

cc_unlinked_cik_q4 = cc_unlinked_cik %>% filter(fqtr == 4) %>% mutate(year = year(datadate))
cc_unlinked_cik_q1_q3 = cc_unlinked_cik %>% filter(fqtr != 4) %>% mutate(year = year(datadate))

audit_fee_cc_q4 = cc_unlinked_cik_q4 %>% inner_join(audit_fee, by = c("cik" = "company_fkey")) %>% filter(year == fiscal_year) %>% group_by(id) %>%
                  filter(abs(fiscal_year_ended - datadate) == min(abs(fiscal_year_ended - datadate))) %>% ungroup() # keep the closest one

## Warning in inner_join(., audit_fee, by = c(cik = "company_fkey")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 167655 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

audit_fee_cc_q1_q3 = cc_unlinked_cik_q1_q3 %>% inner_join(audit_fee_lag, by = c("cik" = "company_fkey")) %>%
                     filter(datadate > fiscal_year_ended_lag, datadate <= fiscal_year_ended)

## Warning in inner_join(., audit_fee_lag, by = c(cik = "company_fkey")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 167655 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

audit_fee_cc = rbind(audit_fee_cc_q1_q3 %>% dplyr::select(-fiscal_year_ended_lag), audit_fee_cc_q4) %>% dplyr::select(id, audit_fees)

audit_fee_cc = audit_fee_cc %>% group_by(id) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n) # 10 dups for 5 id - drop

# nrow(audit_fee_cc) # 234
# length(unique(audit_fee_cc$id)) # 234

audit_fee_combined = rbind(audit_fee_10k, audit_fee_10q, audit_fee_pr, audit_fee_cc) %>% distinct()

# nrow(audit_fee_combined) # 211,564
# length(unique(audit_fee_combined$id)) # 211,564

saveRDS(audit_fee_combined, paste0(path, "1_data_processing/data/control_variables/wrds/RDS/audit_fees_clean_20250707.RDS"))

size_btm_leverage_IR_instown_analyst_ma_segments_abr_audit = size_btm_leverage_IR_instown_analyst_ma_segments_abr %>% left_join(audit_fee_combined, by = c("id"))

# nrow(size_btm_leverage_IR_instown_analyst_ma_segments_abr_audit) # 220,440

save
saveRDS(size_btm_leverage_IR_instown_analyst_ma_segments_abr_audit, paste0(path, "1_data_processing/data/control_variables/control_variables_10k_10q_20250707.RDS"))

2. control variables for pr / cc

1. size: logged market value of equity at period-end.

2. btm: book value of equity scaled by market value at period-end.

3. leverage: total liabilities divided total assets.
compustat_funda = readRDS(paste0(path, "1_data_processing/data/control_variables/wrds/RDS/funda_20250707.RDS"))
compustat_fundq = readRDS(paste0(path, "1_data_processing/data/control_variables/wrds/RDS/fundq_20250707.RDS"))
audit_fee = readRDS(paste0(path, "1_data_processing/data/control_variables/wrds/RDS/audit_fee_20250707.RDS"))
mse = readRDS(paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/mse_20250617.RDS"))

fundq = readRDS(paste0(path, "1_data_processing/data/sample_selection/temp/step_1_to_3_pr_cc.RDS")) %>%
        inner_join(compustat_fundq %>% filter(!is.na(datafqtr), !is.na(rdq)) %>% 
                   dplyr::select(gvkey, datadate, dlttq, dlcq, datacqtr, ibq) %>% distinct() %>% 
                   group_by(gvkey, datadate) %>% arrange(desc(datacqtr), .by_group = TRUE) %>% slice(1) %>% ungroup() %>% dplyr::select(-datacqtr), 
                   by = c("GVKEY" = "gvkey", "datadate")) %>% 
        mutate(dlttq = ifelse(!is.na(dlttq), dlttq, 0), dlcq = ifelse(!is.na(dlcq), dlcq, 0))

# nrow(fundq) # 220,407

fundq_1 = fundq %>% mutate(size = ifelse(cshoq * prccq != 0, log(cshoq * prccq), NA),
                           btm = ifelse(cshoq * prccq != 0, ceqq / (cshoq * prccq), NA),
                           leverage = (dlttq + dlcq) / atq) %>%
                    dplyr::select(GVKEY, LPERMNO, datadate, fyearq, fqtr, size:leverage, niq, atq)

# nrow(fundq_1) # 220,407

size_btm_leverage = fundq_1 %>% rename("fyear" = "fyearq", "ni" = "niq", "at" = "atq") %>%
                    arrange(GVKEY, datadate) %>%
                    rename("net_income" = "ni",
                           "assets" = "at")

# nrow(size_btm_leverage) # 220,407

4. no_IR: indicator for firms that do not have an internal IR officer, as identified by
Chapman et al. (2019; 2022).

IR = read_sas(paste0(path, "1_data_processing/data/control_variables/raw/IR_20221231v2.sas7bdat"))

# !!! data spans 2001 to 2022 - extend based on the lastest obs in this dataset

IR_freq = table(IR$fyearq, IR$fqtr)
# It seems that starting from 2022 Q3, not complete
# 1849 for Q3 in 2022, only 210 for Q4 in 2022, 75 is for Q1 of 2023

# get the last available IR info, and keep the ones on or after Q2 2022
IR_last = IR %>% group_by(gvkey) %>% arrange(desc(fyearq), desc(fqtr), .by_group = TRUE) %>% slice(1) %>% ungroup() %>%
          filter((fyearq >= 2023) | (fyearq == 2022 & fqtr >= 2)) %>%
          dplyr::select(gvkey, fyearq, fqtr, IR, tenure, external_IR) %>% mutate(extended = 0) %>%
          rename("fyearq_last" = "fyearq", "fqtr_last" = "fqtr")

# extend from Q3 2022 to 2024
gvkey_IR_last = IR_last %>% dplyr::select(gvkey)

gvkey_IR_last_fyearq = rbind(gvkey_IR_last %>% mutate(fyearq = 2022),
                             gvkey_IR_last %>% mutate(fyearq = 2023),
                             gvkey_IR_last %>% mutate(fyearq = 2024))

gvkey_IR_last_fqtr = rbind(gvkey_IR_last %>% mutate(fqtr = 1),
                           gvkey_IR_last %>% mutate(fqtr = 2),
                           gvkey_IR_last %>% mutate(fqtr = 3),
                           gvkey_IR_last %>% mutate(fqtr = 4))

gvkey_2022_Q3_to_2024 = gvkey_IR_last %>% inner_join(gvkey_IR_last_fyearq, by = c("gvkey")) %>%
                        inner_join(gvkey_IR_last_fqtr, by = c("gvkey")) %>%
                        filter((fyearq >= 2023) | (fyearq == 2022 & fqtr > 2)) %>%
                        mutate(IR = 1) %>% mutate(tenure = NA, external_IR = NA, extended = 1)

## Warning in inner_join(., gvkey_IR_last_fqtr, by = c("gvkey")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 1 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

gvkey_2022_Q3_to_2024_extended = gvkey_2022_Q3_to_2024 %>% inner_join(IR_last %>% dplyr::select(gvkey, fyearq_last, fqtr_last), by = c("gvkey")) %>%
                                 filter((fyearq > fyearq_last) | (fyearq == fyearq_last & fqtr > fqtr_last)) %>%
                                 dplyr::select(gvkey, fyearq, fqtr, IR, tenure, external_IR, extended)

IR_add_extended = rbind(IR_last %>% rename("fyearq" = "fyearq_last", "fqtr" = "fqtr_last"), gvkey_2022_Q3_to_2024_extended) %>% arrange(gvkey) %>%
                  group_by(gvkey) %>% arrange(fyearq, fqtr, .by_group = TRUE) %>%
                  mutate(id = row_number(), tenure_last = first(tenure)) %>%
                  mutate(tenure = id + tenure_last - 1, external_IR = first(external_IR)) %>%
                  ungroup() %>% dplyr::select(gvkey, fyearq, fqtr, IR, tenure, external_IR, extended)

IR = rbind(IR %>% dplyr::select(gvkey, fyearq, fqtr, IR, tenure, external_IR) %>% mutate(extended = 0),
           IR_add_extended) %>% distinct() %>% arrange(gvkey, fyearq, fqtr)

size_btm_leverage_IR = size_btm_leverage %>% left_join(IR %>% dplyr::select(gvkey, fyearq, fqtr, IR, tenure, external_IR, extended), 
                                                       by = c("GVKEY" = "gvkey","fyear" = "fyearq", "fqtr")) %>%
                                             mutate(IR = ifelse(!is.na(IR), IR, 0),
                                                    IR_drop_external = ifelse((IR == 1 & external_IR == 0), 1, 0),
                                                    IR_at_least_4 = ifelse((IR == 1 & tenure >= 4), 1, 0),
                                                    IR_at_least_12 = ifelse((IR == 1 & tenure >= 12), 1, 0)) %>%
                                             mutate(No_IR = ifelse(IR == 0, 1, 0),
                                                    No_IR_drop_external = ifelse(IR_drop_external == 0, 1, 0),
                                                    No_IR_at_least_4 = ifelse(IR_at_least_4 == 0, 1, 0),
                                                    No_IR_at_least_12 = ifelse(IR_at_least_12 == 0, 1, 0)) %>%
                                             dplyr::select(GVKEY:IR, extended, IR_drop_external:No_IR_at_least_12) %>%
                                             dplyr::select(GVKEY:assets, No_IR_drop_external) %>%
                                             rename("No_IR" = "No_IR_drop_external")

# nrow(size_btm_leverage_IR) # 220,407

5. institutional ownership: fraction of shares held by institutions
# The Dog that Did Not Bark: Limited Price Efficiency and Strategic Nondisclosure: https://onlinelibrary.wiley.com/doi/10.1111/1475-679X.12296:
# winsorize institutional holding over 100% to 100% and missing values to 0%
# downloaded from: https://wrds-www.wharton.upenn.edu/pages/get-data/lseg/institutional-13f-holdings-s34/wrds-thomson-reuters-stock-ownership/?saved_query=6136371

inst_own = read.csv(paste0(path, "1_data_processing/data/control_variables/wrds/raw/institutional_ownership_20250707.csv")) %>%
           mutate(rdate = as.Date(rdate))

inst_own_mse = mse %>% dplyr::select(permno, namedt, nameendt, ncusip) %>% distinct() %>% 
               inner_join(inst_own, by = c("ncusip" = "cusip")) %>% filter(rdate >= namedt, rdate <= nameendt) %>%
               dplyr::select(permno, rdate, InstOwn_Perc) %>% add_column(index = 1:nrow(.))

## Warning in inner_join(., inst_own, by = c(ncusip = "cusip")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 5114 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

linked_1 = size_btm_leverage_IR %>% inner_join(inst_own_mse, by = c("LPERMNO" = "permno", "datadate" = "rdate"))

# nrow(linked_1) 191,496
# no dups: nrow(linked_1 %>% group_by(LPERMNO, datadate) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())
# no dups: nrow(linked_1 %>% group_by(index) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

size_btm_leverage_IR_unlinked = size_btm_leverage_IR %>% anti_join(linked_1 %>% dplyr::select(LPERMNO, datadate), by = c("LPERMNO", "datadate"))
inst_own_mse_unlinked = inst_own_mse %>% anti_join(linked_1 %>% dplyr::select(LPERMNO, datadate), by = c("permno" = "LPERMNO", "rdate" = "datadate"))

linked_2 = size_btm_leverage_IR_unlinked %>% mutate(year = year(datadate), month_datadate = month(datadate)) %>%
           inner_join(inst_own_mse_unlinked %>% mutate(year = year(rdate), month_rdate = month(rdate)), by = c("LPERMNO" = "permno", "year")) %>%
           filter(month_datadate >= month_rdate - 1, month_datadate <= month_rdate + 1)

## Warning in inner_join(., inst_own_mse_unlinked %>% mutate(year = year(rdate), : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 208878 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

# nrow(linked_2) # 16,378
# no dups: nrow(linked_2 %>% group_by(LPERMNO, datadate) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

# linked_2 %>% group_by(index) %>% mutate(n = n()) %>% filter(n > 1) # 2 dups
linked_2 = linked_2 %>% group_by(index) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

# nrow(linked_2) # 16,376

size_btm_leverage_IR_unlinked_2 = size_btm_leverage_IR_unlinked %>% anti_join(linked_2 %>% dplyr::select(LPERMNO, datadate), by = c("LPERMNO", "datadate"))
inst_own_mse_unlinked_2 = inst_own_mse_unlinked %>% anti_join(linked_2 %>% dplyr::select(index), by = c("index"))

linked_3 = size_btm_leverage_IR_unlinked_2 %>%
           inner_join(inst_own_mse_unlinked_2, by = c("LPERMNO" = "permno")) %>%
           filter(abs(datadate - rdate) <= 31)

## Warning in inner_join(., inst_own_mse_unlinked_2, by = c(LPERMNO = "permno")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 61603 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

# nrow(linked_3) 3,508
# no dups: nrow(linked_3 %>% group_by(LPERMNO, datadate) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

# linked_3 %>% group_by(index) %>% mutate(n = n()) %>% filter(n > 1) # 2 dups
linked_3 = linked_3 %>% group_by(index) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

# nrow(linked_3) # 3,506

size_btm_leverage_IR_instown = rbind(linked_1 %>% dplyr::select(LPERMNO, datadate, InstOwn_Perc), 
                                     linked_2 %>% dplyr::select(LPERMNO, datadate, InstOwn_Perc),
                                     linked_3 %>% dplyr::select(LPERMNO, datadate, InstOwn_Perc))

size_btm_leverage_IR_instown = size_btm_leverage_IR %>% left_join(size_btm_leverage_IR_instown, by = c("LPERMNO", "datadate")) %>% 
                               mutate(InstOwn_Perc = ifelse(is.na(InstOwn_Perc), 0, ifelse(InstOwn_Perc > 1, 1, InstOwn_Perc)))

# nrow(size_btm_leverage_IR_instown) # 220,407

6. analysts: logged number of analysts following the firm at period-end
# analyst: https://wrds-www.wharton.upenn.edu/pages/get-data/lseg-ibes/ibes-academic/summary-history/summary-statistics/?saved_query=6136445
ibes_analyst = read.csv(paste0(path, "1_data_processing/data/control_variables/wrds/raw/ibes_analyst_20250707.csv"))

# linktable: https://wrds-www.wharton.upenn.edu/pages/get-data/linking-suite-wrds/ibes-crsp-link/?saved_query=6136453
ibes_crsp_linktable = read.csv(paste0(path, "1_data_processing/data/control_variables/wrds/raw/ibes_crsp_linktable_20250707.csv")) 
ibes_crsp_linktable = ibes_crsp_linktable %>% mutate(sdate = as.Date(sdate), edate = as.Date(edate))

# STATPERS: statistical period of the analyst forecast
# ANNDATS_ACT: announcement date of actual EPS
# FPEDATS: fiscal end date
# FPI: forecast period indicator (year: 1; quarter: 6)
ibes_analyst_clean = ibes_analyst %>% dplyr::select(TICKER, CUSIP, FISCALP, FPI, NUMEST, FPEDATS, STATPERS, ANNDATS_ACT) %>% filter(STATPERS < ANNDATS_ACT)

ibes_analyst_clean_quarter = ibes_analyst_clean %>% filter(FPI == 6) %>% 
                             group_by(TICKER, CUSIP, FPEDATS) %>% arrange(desc(STATPERS), .by_group = TRUE) %>% slice(1) %>% ungroup() %>%
                             dplyr::select(TICKER, CUSIP, FPEDATS, NUMEST) %>% mutate(FPEDATS = as.Date(FPEDATS))

ibes_analyst_clean_quarter_crsp = ibes_analyst_clean_quarter %>% inner_join(ibes_crsp_linktable, by = c("TICKER")) %>% 
                                  filter(FPEDATS >= sdate, FPEDATS <= edate) %>% group_by(PERMNO, FPEDATS) %>% mutate(n = n()) %>%
                                  filter(n == 1 | (n > 1 & CUSIP == NCUSIP)) %>%
                                  dplyr::select(PERMNO, FPEDATS, NUMEST) %>% ungroup() %>% add_column(index = 1:nrow(.))

## Warning in inner_join(., ibes_crsp_linktable, by = c("TICKER")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 11 of `x` matches multiple rows in `y`.
## ℹ Row 1 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

linked_1 = size_btm_leverage_IR_instown %>% inner_join(ibes_analyst_clean_quarter_crsp, by = c("LPERMNO" = "PERMNO", "datadate" = "FPEDATS"))

# nrow(linked_1) # 182,611
# no dups: nrow(linked_1 %>% group_by(LPERMNO, datadate) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

size_btm_leverage_IR_instown_unlinked = size_btm_leverage_IR_instown %>% anti_join(linked_1 %>% dplyr::select(LPERMNO, datadate), by = c("LPERMNO", "datadate"))
ibes_analyst_clean_quarter_crsp_unlinked = ibes_analyst_clean_quarter_crsp %>% anti_join(linked_1 %>% dplyr::select(LPERMNO, datadate), by = c("PERMNO" = "LPERMNO", "FPEDATS" = "datadat
e"))

linked_2 = size_btm_leverage_IR_instown_unlinked %>% mutate(year = year(datadate), month_datadate = month(datadate)) %>%
           inner_join(ibes_analyst_clean_quarter_crsp_unlinked %>% mutate(year = year(FPEDATS), month_fpedate = month(FPEDATS)), by = c("LPERMNO" = "PERMNO", "year")) %>%
           filter(month_datadate >= month_fpedate - 1, month_datadate <= month_fpedate + 1)

## Warning in inner_join(., ibes_analyst_clean_quarter_crsp_unlinked %>% mutate(year = year(FPEDATS), : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 2394 of `x` matches multiple rows in `y`.
## ℹ Row 31164 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

# nrow(linked_2) # 3
# no dups: nrow(linked_2 %>% group_by(LPERMNO, datadate) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

size_btm_leverage_IR_instown_unlinked_2 = size_btm_leverage_IR_instown_unlinked %>% anti_join(linked_2 %>% dplyr::select(LPERMNO, datadate), by = c("LPERMNO", "datadate"))
ibes_analyst_clean_quarter_crsp_unlinked_2 = ibes_analyst_clean_quarter_crsp_unlinked %>% anti_join(linked_2 %>% dplyr::select(index), by = c("index"))

linked_3 = size_btm_leverage_IR_instown_unlinked_2 %>% 
           inner_join(ibes_analyst_clean_quarter_crsp_unlinked_2, by = c("LPERMNO" = "PERMNO")) %>%
           filter(abs(datadate - FPEDATS) <= 31)

## Warning in inner_join(., ibes_analyst_clean_quarter_crsp_unlinked_2, by = c(LPERMNO = "PERMNO")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 5616 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

# nrow(linked_3) # 1

final_link = rbind(linked_1 %>% dplyr::select(LPERMNO, datadate, NUMEST), 
                   linked_2 %>% dplyr::select(LPERMNO, datadate, NUMEST), 
                   linked_3 %>% dplyr::select(LPERMNO, datadate, NUMEST))

# nrow(final_link) # 182,615



# nrow(final_link) # 182,615

size_btm_leverage_IR_instown_analyst = size_btm_leverage_IR_instown %>% left_join(final_link, by = c("LPERMNO", "datadate")) %>% 
                                       mutate(NUMEST = ifelse(is.na(NUMEST), 0, NUMEST)) %>%
                                       mutate(NUMEST = log(1 + NUMEST)) %>%
                                       rename("analysts" = "NUMEST")

# nrow(size_btm_leverage_IR_instown_analyst) # 220,407

7. M&A: indicator for recent material M&A
sdc = read_excel(paste0(path, "1_data_processing/data/control_variables/raw/SDC_MA.xlsx"))

# read in fundq
crsp_compustat_fundq = read.csv(paste0(path, "1_data_processing/data/sample_selection/wrds/raw/crsp_compustat_fundq_20250617.csv"))

# select datadate from 2010 to latest
crsp_compustat_fundq = crsp_compustat_fundq %>% mutate(datadate = as.Date(datadate)) %>%
                       filter(datadate >= "2008-01-01", datadate <= "2024-12-31")

# filter LINKPRIM = P or C
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(LINKPRIM %in% c("P", "C"))

# filter datafqtr != ""
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(datafqtr != "")

# filter rdq is not NA
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(rdq != "")

# add calender year of fiscal year end
crsp_compustat_fundq = crsp_compustat_fundq %>% mutate(year = year(datadate)) %>%
                       mutate(GVKEY = str_pad(GVKEY, 6, pad = "0")) %>%
                       mutate(rdq = as.Date(rdq))

# merge in shrcd
crsp_compustat_fundq = crsp_compustat_fundq %>% inner_join(mse %>% dplyr::select(permno, namedt, nameendt, shrcd), by = c("LPERMNO" = "permno")) %>% 
                                                filter(datadate >= namedt, datadate <= nameendt)

## Warning in inner_join(., mse %>% dplyr::select(permno, namedt, nameendt, : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 30298 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

crsp_compustat_fundq = crsp_compustat_fundq %>% mutate(id = paste0(GVKEY, "_", datadate))

crsp_compustat_fundq = crsp_compustat_fundq %>% 
                       group_by(id) %>% arrange(desc(datacqtr), .by_group = TRUE) %>% slice(1) %>% ungroup() %>%
                       dplyr::select(GVKEY, datadate, id, fqtr)

crsp_compustat_fundq = crsp_compustat_fundq %>%
                       group_by(GVKEY) %>% arrange(datadate, .by_group = TRUE) %>% mutate(datadatelag = lag(datadate)) %>% ungroup() %>%
                       mutate(datadatelag = ifelse(is.na(datadatelag), add_with_rollback(datadate, months(-3)), datadatelag)) %>%
                       mutate(datadatelag = as.Date(datadatelag, origin = "1970-01-01")) %>% dplyr::select(-fqtr)

# crsp_compustat_fundq %>% mutate(dif = datadate - datadatelag) %>% filter(dif > 92) # 3,915

crsp_compustat_fundq = crsp_compustat_fundq %>% mutate(dif = datadate - datadatelag) %>% 
                       mutate(datadatelag = ifelse(dif > 92, datadate - 92, datadatelag)) %>%
                       mutate(datadatelag = as.Date(datadatelag, origin = "1970-01-01")) %>% dplyr::select(-dif)

crsp_combined = crsp_compustat_fundq %>% filter(datadate >= "2010-01-01")

# nrow(crsp_combined) # 288,273

sdc_mse_acquiror = mse %>% mutate(cusip6 = str_sub(ncusip, 1, 6)) %>% inner_join(sdc, by = c("cusip6" = "Acquiror 6-digit CUSIP")) %>%
                           filter(`Date Announced` >= namedt, `Date Announced` <= nameendt) %>%
                           group_by(`SDC Deal No`) %>% mutate(n = n()) %>% filter(n == 1 | (n > 1 & ticker == `Acquiror Primary Ticker Symbol`)) %>% 
                           mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(permno, `SDC Deal No`, `Date Announced`)

## Warning in inner_join(., sdc, by = c(cusip6 = "Acquiror 6-digit CUSIP")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 2 of `x` matches multiple rows in `y`.
## ℹ Row 43891 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

sdc_mse_target = mse %>% mutate(cusip6 = str_sub(ncusip, 1, 6)) %>% inner_join(sdc, by = c("cusip6" = "Target 6-digit CUSIP")) %>%
                         filter(`Date Announced` >= namedt, `Date Announced` <= nameendt) %>%
                         group_by(`SDC Deal No`) %>% mutate(n = n()) %>% filter(n == 1 | (n > 1 & ticker == `Target Primary Ticker Symbol`)) %>% 
                         mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(permno, `SDC Deal No`, `Date Announced`)

## Warning in inner_join(., sdc, by = c(cusip6 = "Target 6-digit CUSIP")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 3 of `x` matches multiple rows in `y`.
## ℹ Row 48911 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

acquiror = size_btm_leverage_IR_instown_analyst %>% 
           inner_join(crsp_combined %>% dplyr::select(GVKEY, datadate, datadatelag), by = c("GVKEY", "datadate")) %>%
           left_join(sdc_mse_acquiror, by = c("LPERMNO" = "permno")) %>% 
           filter(`Date Announced` > datadatelag, `Date Announced` <= datadate) %>%
           dplyr::select(GVKEY, datadate) %>% distinct()

## Warning in left_join(., sdc_mse_acquiror, by = c(LPERMNO = "permno")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 23561 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

target = size_btm_leverage_IR_instown_analyst %>% 
         inner_join(crsp_combined %>% dplyr::select(GVKEY, datadate, datadatelag), by = c("GVKEY", "datadate")) %>%
         left_join(sdc_mse_target, by = c("LPERMNO" = "permno")) %>% 
         filter(`Date Announced` > datadatelag, `Date Announced` <= datadate) %>%
         dplyr::select(GVKEY, datadate) %>% distinct()

## Warning in left_join(., sdc_mse_target, by = c(LPERMNO = "permno")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 64 of `x` matches multiple rows in `y`.
## ℹ Row 4457 of `y` matches multiple rows in `x`.
## ℹ If a many-to-many relationship is expected, set `relationship =
##   "many-to-many"` to silence this warning.

size_btm_leverage_IR_instown_analyst_ma = size_btm_leverage_IR_instown_analyst %>% 
                                          left_join(acquiror %>% mutate(acquiror = 1), by = c("GVKEY", "datadate")) %>%
                                          mutate(acquiror = ifelse(is.na(acquiror), 0, 1)) %>%
                                          left_join(target %>% mutate(target = 1), by = c("GVKEY", "datadate")) %>%
                                          mutate(target = ifelse(is.na(target), 0, 1)) %>%
                                          mutate(MA = ifelse(acquiror + target == 0, 0, 1)) %>%
                                          dplyr::select(GVKEY:analysts, MA)

# nrow(size_btm_leverage_IR_instown_analyst_ma) # 220,407

8. segments: number of operating segments
comp_segments = readRDS(paste0(path, "1_data_processing/data/control_variables/wrds/RDS/compustat_segments_20250707.RDS"))
comp_segments_opseg = comp_segments %>% mutate(id = paste0(gvkey, "_", datadate)) %>%
                      dplyr::select(id, OPSEG) %>%
                      mutate(OPSEG = ifelse(is.na(OPSEG), 0, OPSEG))

size_btm_leverage_IR_instown_analyst_ma_segments = size_btm_leverage_IR_instown_analyst_ma %>% mutate(id = paste0(GVKEY, "_", datadate)) %>% 
                                                   left_join(comp_segments_opseg, by = c("id")) %>%
                                                   group_by(GVKEY, fyear) %>% arrange(OPSEG, .by_group = TRUE) %>%
                                                   fill(OPSEG) %>% ungroup() %>% mutate(OPSEG = ifelse(is.na(OPSEG), 0, OPSEG)) %>%
                                                   dplyr::select(id, GVKEY:MA, OPSEG) %>%
                                                   rename("segments" = "OPSEG")

# nrow(size_btm_leverage_IR_instown_analyst_ma_segments) # 220,407

9. abnormal returns
ret_fundq = readRDS(paste0(path, "1_data_processing/data/control_variables/wrds/RDS/abnormal_returns_fundq_by_decile_20250707.RDS"))

size_btm_leverage_IR_instown_analyst_ma_segments_abr = size_btm_leverage_IR_instown_analyst_ma_segments %>% 
                                                       left_join(ret_fundq %>% rename("abnormal_return_by_decile" = "abnormal_return"), by = c("id"))   

# nrow(size_btm_leverage_IR_instown_analyst_ma_segments_abr) # 220,407

10. audit fees
audit_fee_combined = readRDS(paste0(path, "1_data_processing/data/control_variables/wrds/RDS/audit_fees_clean_20250707.RDS"))

size_btm_leverage_IR_instown_analyst_ma_segments_abr_audit = size_btm_leverage_IR_instown_analyst_ma_segments_abr %>% left_join(audit_fee_combined, by = c("id"))

# nrow(size_btm_leverage_IR_instown_analyst_ma_segments_abr_audit) # 220,407

save
saveRDS(size_btm_leverage_IR_instown_analyst_ma_segments_abr_audit, paste0(path, "1_data_processing/data/control_variables/control_variables_pr_cc_20250707.RDS"))

.end_time <- Sys.time()
cat("===== END TIME =====\n")

## ===== END TIME =====

print(.end_time)

## [1] "2026-02-02 21:35:25 PST"

cat("Elapsed:", difftime(.end_time, .start_time, units = "secs"), "seconds\n")

## Elapsed: 686.624 seconds


