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

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

print(.start_time)

## [1] "2026-02-02 21:12:42 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(bizdays) 

## 
## Attaching package: 'bizdays'
## 
## The following object is masked from 'package:stats':
## 
##     offset

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 shrcd from crsp
# res <- DBI::dbSendQuery(wrds, "select distinct *
#                                from crspq.msenames
#                                where nameendt >= '2008-01-01'")
# mse <- dbFetch(res, n = -1)
# dbClearResult(res)
# 
# saveRDS(mse, paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/mse_20250617.RDS"))

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

# read in 10-k index from SEC Analytics Suite
forms_10k = readRDS(paste0(path, "1_data_processing/data/filing_index/20250615/reference_table_10k_20250615.RDS"))

# read in 10-q index from SEC Analytics Suite
forms_10q = readRDS(paste0(path, "1_data_processing/data/filing_index/20250615/reference_table_10q_20250615.RDS"))

# # gvkey-cik link
# res <- DBI::dbSendQuery(wrds, "select distinct *
#                                from wrdssec.wciklink_gvkey")
# link <- dbFetch(res, n = -1)
# dbClearResult(res)
# 
# link = link %>% filter(link_desc != "No Link") %>%
#        mutate(flag = ifelse(link_desc == "Valid CIK-GVKEY Link", 3, 2)) %>% arrange(gvkey)
# 
# saveRDS(link, paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/gvkey_cik_link_20250617.RDS"))

link = readRDS(paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/gvkey_cik_link_20250617.RDS"))

# # permno-gvkey link
# res <- DBI::dbSendQuery(wrds, "select distinct *
#                               from crsp.ccmxpf_lnkhist
#                               where linktype in ('LU', 'LC')
#                               and linkprim in ('P', 'C')")
# ccm <- dbFetch(res, n = -1)
# dbClearResult(res)
# 
# # fill NA with today's date
# today = Sys.Date()
# ccm[which(is.na(ccm$linkenddt)), "linkenddt"] = today
# 
# saveRDS(ccm, paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/ccm_20250617.RDS"))

ccm = readRDS(paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/ccm_20250617.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
#                         from comp.fundq
#                         where datadate >= '2008-01-01'
#                         and consol = 'C' and indfmt = 'INDL' and datafmt = 'STD'
#                         and curcdq
#                         = 'USD' and popsrc = 'D'")
# fundq <- dbFetch(res, n = -1)
# dbClearResult(res)
# 
# saveRDS(fundq, paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/fundq_20250617.RDS"))

fundq = readRDS(paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/fundq_20250617.RDS"))

# res <- DBI::dbSendQuery(wrds, "select distinct keydevid, companyid, gvkey
#                               from ciq.wrds_keydev
#                               where keydeveventtypeid = 48 and
#                               mostimportantdateutc >= '2008-01-01'
#                               ")
# keydevid_gvkey <- dbFetch(res, n = -1)
# dbClearResult(res)
# 
# saveRDS(keydevid_gvkey, paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/keydevid_gvkey_20250617.RDS"))

keydevid_gvkey = readRDS(paste0(path, "1_data_processing/data/sample_selection/wrds/RDS/keydevid_gvkey_20250617.RDS"))

# read in the indicator of the existence of 2.02 and 9.01 in 8-k
items8k_add_indicator = readRDS(paste0(path, "1_data_processing/data/filing_index/20250615/existence_of_item_202_and_901_8k_20250615.RDS"))

## farr use the annual crsp updates, so I re-write the function to update to quarterly (no access to monthly)

get_trading_dates <- function(conn) {

    if (inherits(conn, "duckdb_connection")) {
        dsi <- farr::load_parquet(conn, "dsi", "crspq")
    } else {
        dsi <- dplyr::tbl(conn, dplyr::sql("SELECT * FROM crspq.dsi"))
    }
    trading_dates <-
        dsi %>%
        dplyr::select(date) %>%
        dplyr::collect() %>%
        dplyr::arrange(date) %>%
        dplyr::mutate(td = dplyr::row_number())

    trading_dates
}

get_annc_dates <- function(conn) {

    trading_dates <- get_trading_dates(conn)

    annc_dates <-
        dplyr::tibble(annc_date = seq(min(trading_dates$date),
                               max(trading_dates$date), 1)) %>%
        dplyr::left_join(trading_dates, by = c("annc_date"="date")) %>%
        tidyr::fill(.data$td, .direction = "up")

    annc_dates
}

get_event_dates <- function(data, conn,
                            permno = "permno",
                            event_date = "event_date",
                            win_start = 0, win_end = 0,
                            end_event_date = NULL) {

    trading_dates <- get_trading_dates(conn)
    annc_dates <- get_annc_dates(conn)

    if (is.null(end_event_date)) {
        data_local <-
            data %>%
            dplyr::select(.data[[permno]], .data[[event_date]])
        end_event_date <- event_date
    } else {
        data_local <-
            data %>%
            dplyr::select(.data[[permno]], .data[[event_date]],
                          .data[[end_event_date]])
    }

    event_tds <-
        data_local %>%
        dplyr::inner_join(annc_dates, by = structure(names = event_date, .Data = "annc_date")) %>%
        dplyr::mutate(td_start = .data$td + win_start) %>%
        dplyr::select(-.data$td) %>%
        dplyr::inner_join(annc_dates, by = structure(names = end_event_date, .Data = "annc_date")) %>%
        dplyr::mutate(td_end = .data$td + win_end) %>%
        dplyr::select(-.data$td)

    event_dates <-
        event_tds %>%
        dplyr::inner_join(trading_dates, by=c("td_start"="td")) %>%
        dplyr::rename(start_date = date) %>%
        dplyr::inner_join(trading_dates, by=c("td_end"="td")) %>%
        dplyr::rename(end_date = date) %>%
        dplyr::select(-.data$td_start, -.data$td_end)

    event_dates
}

1. 10K
step 1: Firm-quarters from Compustat/CRSP with datadate between 2010 through
2024
# https://wrds-www.wharton.upenn.edu/pages/get-data/center-research-security-prices-crsp/annual-update/crspcompustat-merged/fundamentals-annual/
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 >= "2010-01-01", 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))

# nrow(crsp_compustat_funda) # 80,413 (unique GVKEY-fyear)
# length(unique(crsp_compustat_funda$GVKEY)) # 10,206

saveRDS(crsp_compustat_funda, paste0(path, "1_data_processing/data/sample_selection/temp/funda_step_1_10k.RDS"))

step 2: Less: non-positive assets or missing net income, shares outstanding,
price, or book value
crsp_compustat_funda = crsp_compustat_funda %>% filter(at > 0) %>%
                       filter(!is.na(ni) & !is.na(csho) & !is.na(prcc_f) & !is.na(ceq)) %>% 
                       filter(csho != 0) %>%
                       dplyr::select(-fdate, -cik)

# nrow(crsp_compustat_funda) # 72,797 (80,413 - 72,797 = 7,616)
# length(unique(crsp_compustat_funda$GVKEY)) # 9,478 (10,206 - 9,478 = 728)

step 3: Less: share codes other than 10 and 11
crsp_compustat_funda = crsp_compustat_funda %>% filter(shrcd %in% c(10, 11))

# nrow(crsp_compustat_funda) # 55,018 (72,797 - 55,018 = 17,779)
# length(unique(crsp_compustat_funda$GVKEY)) # 7,128 (9,478 - 7,128 = 2,350)
saveRDS(crsp_compustat_funda, paste0(path, "1_data_processing/data/sample_selection/temp/step_1_to_3_10k.RDS"))

step 4: Less: missing CIK from WRDS linking table
# link gvkey to cik using linking table from wrds
crsp_compustat_funda_cik = crsp_compustat_funda %>%
                           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 4 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 46 of `x` matches multiple rows in `y`.
## ℹ Row 6052 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_cik = crsp_compustat_funda_cik %>% dplyr::select(id, GVKEY, datadate, LPERMNO, cik, flag, fyear) %>% 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()

# !!! NOTE THAT THERE ARE DUPS IN crsp_compustat_funda_cik
# nrow(crsp_compustat_funda_cik %>% group_by(id) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup()) # 2,765
# nrow(crsp_compustat_funda_cik) # 56,323
# length(unique(crsp_compustat_funda_cik$id)) # 54,937 (55,018 - 54,937 = 81)
# length(unique(crsp_compustat_funda_cik$GVKEY)) # 7,118 (7,128 - 7,118 = 10)

saveRDS(crsp_compustat_funda_cik, paste0(path, "1_data_processing/data/sample_selection/temp/cik_not_unique_step_1_to_4_10k.RDS"))

step 5: Less: missing 10Q/K and PR from SEC Analytics Suite
forms_10k = forms_10k %>% mutate(cik = str_pad(cik, 10, pad = "0"), rdate = as.Date(rdate))

# match on cik, year, month
linked_1 = crsp_compustat_funda_cik %>% mutate(year = year(datadate), month = month(datadate)) %>%
           inner_join(forms_10k %>% mutate(year = year(rdate), month = month(rdate)), by = c("cik", "year", "month"))

## Warning in inner_join(., forms_10k %>% mutate(year = year(rdate), month = month(rdate)), : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 990 of `x` matches multiple rows in `y`.
## ℹ Row 90371 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_1) # 52,833

# 302 dups
# nrow(linked_1 %>% group_by(id) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

# drop 302 dups
linked_1 = linked_1 %>% group_by(id) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

# nrow(linked_1) # 52,531

crsp_compustat_funda_cik_unlinked = crsp_compustat_funda_cik %>% filter(!id %in% linked_1$id)
forms_10k_unlinked = forms_10k %>% filter(!fname %in% linked_1$fname)

# match on cik, year, month[-1, +1]
linked_2 = crsp_compustat_funda_cik_unlinked %>% mutate(year = year(datadate), month_datadate = month(datadate)) %>%
           inner_join(forms_10k_unlinked %>% mutate(year = year(rdate), month_rdate = month(rdate)), by = c("cik", "year")) %>%
           filter(month_datadate >= month_rdate - 1, month_datadate <= month_rdate + 1)

## Warning in inner_join(., forms_10k_unlinked %>% mutate(year = year(rdate), : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 30 of `x` matches multiple rows in `y`.
## ℹ Row 54742 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) # 1,325

# 168 dups
# nrow(linked_2 %>% group_by(id) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

# drop 168 dups
linked_2 = linked_2 %>% group_by(id) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

# nrow(linked_2) # 1,157

crsp_compustat_funda_cik_unlinked_2 = crsp_compustat_funda_cik_unlinked %>% filter(!id %in% linked_2$id)
forms_10k_unlinked_2 = forms_10k_unlinked %>% filter(!fname %in% linked_2$fname)

# match on cik, days[-30, +30] - month 12 to next year
linked_3 = crsp_compustat_funda_cik_unlinked_2 %>%
           inner_join(forms_10k_unlinked_2, by = c("cik")) %>%
           filter(abs(datadate - rdate) <= 31)

## Warning in inner_join(., forms_10k_unlinked_2, by = c("cik")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 1642 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) # 743

# 168 dups
# nrow(linked_3 %>% group_by(id) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

# drop 168 dups
linked_3 = linked_3 %>% group_by(id) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

# nrow(linked_3) # 575

final_link = rbind(linked_1 %>% dplyr::select(id, GVKEY, LPERMNO, datadate, rdate, fdate, fname, cik, fyear),
                   linked_2 %>% dplyr::select(id, GVKEY, LPERMNO, datadate, rdate, fdate, fname, cik, fyear),
                   linked_3 %>% dplyr::select(id, GVKEY, LPERMNO, datadate, rdate, fdate, fname, cik, fyear))

# nrow(final_link) # 54,263

# drop 30 observations with dups (one fname matches with multiple id)
final_link = final_link %>% group_by(fname) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

# nrow(final_link) # 54,233 (54,937 - 54,233 = 704)
# length(unique(final_link$GVKEY)) # 7,080 (7,118 - 7,080 = 38)
write.csv(final_link, paste0(path, "1_data_processing/data/sample_selection/for_stickiness/quarter_4_10k.csv"))

saveRDS(final_link, paste0(path, "1_data_processing/data/sample_selection/temp/cik_unique_step_1_to_5_10k.RDS"))

step 6: Less: Filing or earnings date > 90 days after period-end
final_link = final_link %>% filter(fdate - datadate <= 90)

# nrow(final_link) # 51,889 (54,233 - 51,889 = 2,344)
# length(unique(final_link$GVKEY)) # 6,923 (7,080 - 6,923 = 157)

step 7: Less: length = 0 for RF in 10K, length < 151 for RF in 10Q, or length < 101
for MD&A
length_10k = readRDS(paste0(path,  "1_data_processing/data/sample_selection/doc_length/length_10k.RDS"))

link_10k_length = final_link %>% left_join(length_10k, by = c("fname"))

# item 1A
link_10k_length_item_1A = link_10k_length %>% filter(number_of_words_item_1A > 0)

# nrow(link_10k_length_item_1A) # 50,620 (51,889 - 50,620 = 1,269)
# length(unique(link_10k_length_item_1A$GVKEY)) # 6,819 (6,923 - 6,819 = 104)

# item 7
link_10k_length_item_7 = link_10k_length %>% filter(number_of_words_item_7 >= 101)

# nrow(link_10k_length_item_7) # 49,515 (51,889 - 49,515 = 2,374)
# length(unique(link_10k_length_item_7$GVKEY)) # 6,763 (6,923 - 6,763 = 160)

step 8: Less: top/bottom 1% of length, by fiscal year-quarter
link_10k_length_item_1A_win = link_10k_length_item_1A %>% group_by(fyear) %>% mutate(bottom = quantile(number_of_words_item_1A, 0.01, na.rm = TRUE), 
                                                                                     top = quantile(number_of_words_item_1A, 0.99, na.rm = TRUE)) %>%
                                                          filter(number_of_words_item_1A >= bottom, number_of_words_item_1A <= top) %>% ungroup() %>%
                                                          dplyr::select(-bottom, -top)

# nrow(link_10k_length_item_1A_win) # 49,597 (50,620 - 49,597 = 1,023)
# length(unique(link_10k_length_item_1A_win$GVKEY)) # 6,718 (6,819 - 6,718 = 101)

saveRDS(link_10k_length_item_1A_win, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10k_item_1A_skip_last_step.RDS"))

link_10k_length_item_7_win = link_10k_length_item_7 %>% group_by(fyear) %>% mutate(bottom = quantile(number_of_words_item_7, 0.01, na.rm = TRUE), 
                                                                                   top = quantile(number_of_words_item_7, 0.99, na.rm = TRUE)) %>%
                                                        filter(number_of_words_item_7 >= bottom, number_of_words_item_7 <= top) %>% ungroup() %>%
                                                        dplyr::select(-bottom, -top)

# nrow(link_10k_length_item_7_win) # 48,507 (49,515 - 48,507 = 1,008)
# length(unique(link_10k_length_item_7_win$GVKEY)) 6,697 (6,763 - 6,697 = 66)

saveRDS(link_10k_length_item_7_win, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10k_item_7_skip_last_step.RDS"))

step 9: Less: datadates during 1 Sept – 30 Nov 2022
link_10k_item_1A_last_step = link_10k_length_item_1A_win %>% filter(datadate > "2022-11-30" | datadate < "2022-09-01")

# nrow(link_10k_item_1A_last_step) # 49,401 (49,597 - 49,401 = 196)
# length(unique(link_10k_item_1A_last_step$GVKEY)) # 6,718 (6,718 - 6,718 = 0)

saveRDS(link_10k_item_1A_last_step, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10k_item_1A.RDS"))

link_10k_item_7_last_step = link_10k_length_item_7_win %>% filter(datadate > "2022-11-30" | datadate < "2022-09-01")

# nrow(link_10k_item_7_last_step) # 48,314 (48,507 - 48,314 = 193)
# length(unique(link_10k_item_7_last_step$GVKEY)) # 6,697 (6,697 - 6,697 = 0)

saveRDS(link_10k_item_7_last_step, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10k_item_7.RDS"))

2. 10Q
step 1: Firm-quarters from Compustat/CRSP with datadate between 2010 through
2024
# https://wrds-www.wharton.upenn.edu/pages/get-data/center-research-security-prices-crsp/annual-update/crspcompustat-merged/fundamentals-quarterly
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 >= "2010-01-01", 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))

# nrow(crsp_compustat_fundq) # 291,207

# 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))

# nrow(crsp_compustat_fundq) # 288,349

saveRDS(crsp_compustat_fundq, paste0(path, "1_data_processing/data/sample_selection/temp/crsp_compustat_fundq_after_slight_cleaning.RDS"))

# keep only fqtr != 4
# 66 dups (33 with datacqtr == "") - drop
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(fqtr != 4) %>%
                       group_by(id) %>% arrange(desc(datacqtr), .by_group = TRUE) %>% slice(1) %>% ungroup()
                       

crsp_compustat_funda_step_1 = readRDS(paste0(path, "1_data_processing/data/sample_selection/temp/funda_step_1_10k.RDS"))
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(!id %in% crsp_compustat_funda_step_1$id)

# nrow(crsp_compustat_fundq) # 215,263
# length(unique(crsp_compustat_fundq$GVKEY)) # 9,776

saveRDS(crsp_compustat_fundq, paste0(path, "1_data_processing/data/sample_selection/temp/fundq_step_1_10q.RDS"))

step 2: Less: non-positive assets or missing net income, shares outstanding,
price, or book value
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(atq > 0) %>%
                       filter(!is.na(niq) & !is.na(cshoq) & !is.na(prccq) & !is.na(ceqq)) %>%
                       dplyr::select(-fdateq, -cik)

# nrow(crsp_compustat_fundq) # 213,334 (215,263 - 213,334 = 1,929)
# length(unique(crsp_compustat_fundq$GVKEY)) # 9,753 (9,776 - 9,753 = 23)

step 3: Less: share codes other than 10 and 11
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(shrcd %in% c(10, 11))

# nrow(crsp_compustat_fundq) # 165,422 (213,334 - 165,422 = 47,912)
# length(unique(crsp_compustat_fundq$GVKEY)) # 7,387 (9,753 - 7,387 = 2,366)
saveRDS(crsp_compustat_fundq, paste0(path, "1_data_processing/data/sample_selection/temp/step_1_to_3_10q.RDS"))

step 4: Less: missing CIK from WRDS linking table
crsp_compustat_fundq_cik = crsp_compustat_fundq %>%
                           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 4 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 130 of `x` matches multiple rows in `y`.
## ℹ Row 6052 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_cik = crsp_compustat_fundq_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()

# !!! NOTE THAT THERE ARE DUPS IN crsp_compustat_fundq_cik
# nrow(crsp_compustat_fundq_cik %>% group_by(id) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup()) # 8,469
# nrow(crsp_compustat_fundq_cik) # 168,886
# length(unique(crsp_compustat_fundq_cik$id)) # 164,641 (165,422 - 164,641 = 781)
# length(unique(crsp_compustat_fundq_cik$GVKEY)) # 7,372 (7,387 - 7,372 = 15)

saveRDS(crsp_compustat_fundq_cik, paste0(path, "1_data_processing/data/sample_selection/temp/cik_not_unique_step_1_to_4_10q.RDS"))

step 5: Less: missing 10Q/K and PR from SEC Analytics Suite
forms_10q = forms_10q %>% mutate(cik = str_pad(cik, 10, pad = "0"), rdate = as.Date(rdate))

# match on cik, year, month
linked_1 = crsp_compustat_fundq_cik %>% mutate(year = year(datadate), month = month(datadate)) %>%
           inner_join(forms_10q %>% mutate(month = month(rdate), year = year(rdate)), by = c("cik", "year", "month"))

## Warning in inner_join(., forms_10q %>% mutate(month = month(rdate), year = year(rdate)), : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 283 of `x` matches multiple rows in `y`.
## ℹ Row 288436 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_1) # 155,638

# 899 dups
# nrow(linked_1 %>% group_by(id) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

# drop 899 dups
linked_1 = linked_1 %>% group_by(id) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

# nrow(linked_1) # 154,739

crsp_compustat_fundq_cik_unlinked = crsp_compustat_fundq_cik %>% filter(!id %in% linked_1$id)
forms_10q_unlinked = forms_10q %>% filter(!fname %in% linked_1$fname)

# match on cik, year, month[-1, +1]
linked_2 = crsp_compustat_fundq_cik_unlinked %>% mutate(year = year(datadate), month_datadate = month(datadate)) %>%
           inner_join(forms_10q_unlinked %>% mutate(year = year(rdate), month_rdate = month(rdate)), by = c("cik", "year")) %>%
           filter(month_datadate >= month_rdate - 1, month_datadate <= month_rdate + 1)

## Warning in inner_join(., forms_10q_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 39225 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) # 8,278

# 515 dups
# nrow(linked_2 %>% group_by(id) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

# drop 515 dups
linked_2 = linked_2 %>% group_by(id) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

# nrow(linked_2) # 7,763

crsp_compustat_fundq_cik_unlinked_2 = crsp_compustat_fundq_cik_unlinked %>% filter(!id %in% linked_2$id)
forms_10q_unlinked_2 = forms_10q_unlinked %>% filter(!fname %in% linked_2$fname)

# match on cik, days[-30, +30] - month 12 to next year
linked_3 = crsp_compustat_fundq_cik_unlinked_2 %>%
           inner_join(forms_10q_unlinked_2, by = c("cik")) %>%
           filter(abs(datadate - rdate) <= 31)

## Warning in inner_join(., forms_10q_unlinked_2, by = c("cik")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 19314 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) # 805

# 471 dups
# nrow(linked_3 %>% group_by(id) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup())

# drop 471 dups
linked_3 = linked_3 %>% group_by(id) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

# nrow(linked_3) # 334

final_link = rbind(linked_1 %>% dplyr::select(id, GVKEY, LPERMNO, datadate, rdate, fdate, fname, cik, fqtr, fyearq),
                   linked_2 %>% dplyr::select(id, GVKEY, LPERMNO, datadate, rdate, fdate, fname, cik, fqtr, fyearq),
                   linked_3 %>% dplyr::select(id, GVKEY, LPERMNO, datadate, rdate, fdate, fname, cik, fqtr, fyearq))

# nrow(final_link) # 162,836

# drop 136 observations with dups (one fname matches with multiple id)
final_link = final_link %>% group_by(fname) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

# nrow(final_link) # 162,700 (164,641 - 162,700 = 1,941)
# length(unique(final_link$GVKEY)) # 7,346 (7,372 - 7,346 = 26)

write.csv(final_link %>% filter(fqtr == 1), paste0(path, "1_data_processing/data/sample_selection/for_stickiness/quarter_1_10q.csv"))
write.csv(final_link %>% filter(fqtr == 2), paste0(path, "1_data_processing/data/sample_selection/for_stickiness/quarter_2_10q.csv"))
write.csv(final_link %>% filter(fqtr == 3), paste0(path, "1_data_processing/data/sample_selection/for_stickiness/quarter_3_10q.csv"))

saveRDS(final_link, paste0(path, "1_data_processing/data/sample_selection/temp/cik_unique_step_1_to_5_10q.RDS"))

step 6: Less: Filing or earnings date > 90 days after period-end
final_link = final_link %>% filter(fdate - datadate <= 90)

# nrow(final_link) # 162,033 (162,700 - 162,033 = 667)
# length(unique(final_link$GVKEY)) # 7,345 (7,346 - 7,345 = 1)

step 7: Less: length = 0 for RF in 10K, length < 151 for RF in 10Q, or length < 101
for MD&A
length_10q = readRDS(paste0(path,  "1_data_processing/data/sample_selection/doc_length/length_10q.RDS"))

link_10q_length = final_link %>% left_join(length_10q, by = c("fname"))

# item 1A
link_10q_length_item_1A = link_10q_length %>% filter(number_of_words_item_1A >= 151)

# nrow(link_10q_length_item_1A) # 59,174 (162,033 - 59,174 = 102,859)
# length(unique(link_10q_length_item_1A$GVKEY)) # 6,297 (7,345 - 6,297 = 1,048)

# item 7
link_10q_length_item_7 = link_10q_length %>% filter(number_of_words_item_7 >= 101)

# nrow(link_10q_length_item_7) # 157,904 (162,033 - 157,904 = 4,129)
# length(unique(link_10q_length_item_7$GVKEY)) # 7,261 (7,345 - 7,261 = 84)

step 8: Less: top/bottom 1% of length, by fiscal year-quarter
link_10q_length_item_1A_win = link_10q_length_item_1A %>% group_by(fyearq, fqtr) %>% 
                                                          mutate(bottom = quantile(number_of_words_item_1A, 0.01, na.rm = TRUE), 
                                                                 top = quantile(number_of_words_item_1A, 0.99, na.rm = TRUE)) %>%
                                                          filter(number_of_words_item_1A >= bottom, number_of_words_item_1A <= top) %>% ungroup() %>%
                                                          dplyr::select(-bottom, -top)

# nrow(link_10q_length_item_1A_win) # 57,987 (59,174 - 57,987 = 1,187)
# length(unique(link_10q_length_item_1A_win$GVKEY)) # 6,277 (6,297 - 6,277 = 20)

saveRDS(link_10q_length_item_1A_win, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10q_item_1A_skip_last_step.RDS"))

link_10q_length_item_7_win = link_10q_length_item_7 %>% group_by(fyearq, fqtr) %>% 
                                                        mutate(bottom = quantile(number_of_words_item_7, 0.01, na.rm = TRUE), 
                                                               top = quantile(number_of_words_item_7, 0.99, na.rm = TRUE)) %>%
                                                        filter(number_of_words_item_7 >= bottom, number_of_words_item_7 <= top) %>% ungroup() %>%
                                                        dplyr::select(-bottom, -top)

# nrow(link_10q_length_item_7_win) # 154,696 (157,904 - 154,696 = 3,208)
# length(unique(link_10q_length_item_7_win$GVKEY)) 7,214 (7,261 - 7,214 = 47)

saveRDS(link_10q_length_item_7_win, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10q_item_7_skip_last_step.RDS"))

step 9: Less: datadates during 1 Sept – 30 Nov 2022
link_10q_item_1A_last_step = link_10q_length_item_1A_win %>% filter(datadate > "2022-11-30" | datadate < "2022-09-01")

# nrow(link_10q_item_1A_last_step) # 56,394 (57,987 - 56,394 = 1,593)
# length(unique(link_10q_item_1A_last_step$GVKEY)) # 6,263 (6,277 - 6,263 = 14)

saveRDS(link_10q_item_1A_last_step, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10q_item_1A.RDS"))

link_10q_item_7_last_step = link_10q_length_item_7_win %>% filter(datadate > "2022-11-30" | datadate < "2022-09-01")

# nrow(link_10q_item_7_last_step) # 151,142 (154,696 - 151,142 = 3,554)
# length(unique(link_10q_item_7_last_step$GVKEY)) # 7,212 (7,214 - 7,212 = 2)

saveRDS(link_10q_item_7_last_step, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10q_item_7.RDS"))

3. 8K
step 1: Firm-quarters from Compustat/CRSP with datadate between 2010 through
2024
crsp_compustat_fundq = readRDS(paste0(path, "1_data_processing/data/sample_selection/temp/crsp_compustat_fundq_after_slight_cleaning.RDS"))
# nrow(crsp_compustat_fundq) # 288,349

# 152 dups (76 with datacqtr == "") - drop
crsp_compustat_fundq = crsp_compustat_fundq %>% group_by(id) %>% arrange(desc(datacqtr), .by_group = TRUE) %>% slice(1) %>% ungroup()

# nrow(crsp_compustat_fundq) # 288,273
# length(unique(crsp_compustat_fundq$GVKEY)) # 9,857

step 2: Less: non-positive assets or missing net income, shares outstanding,
price, or book value
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(atq > 0) %>%
                       filter(!is.na(niq) & !is.na(cshoq) & !is.na(prccq) & !is.na(ceqq)) %>%
                       dplyr::select(-fdateq, -cik)

# nrow(crsp_compustat_fundq) # 286,083 (288,273 - 286,083 = 2,190)
# length(unique(crsp_compustat_fundq$GVKEY)) # 9,847 (9,857 - 9,847 = 10)

step 3: Less: share codes other than 10 and 11
crsp_compustat_fundq = crsp_compustat_fundq %>% filter(shrcd %in% c(10, 11))

# nrow(crsp_compustat_fundq) # 220,407 (286,083 - 220,407 = 65,676)
# length(unique(crsp_compustat_fundq$GVKEY)) # 7,426 (9,847 - 7,426 = 2,421)
saveRDS(crsp_compustat_fundq, paste0(path, "1_data_processing/data/sample_selection/temp/step_1_to_3_pr_cc.RDS"))

step 4: Less: missing CIK from WRDS linking table
crsp_compustat_fundq_cik = crsp_compustat_fundq %>%
                           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 4 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 175 of `x` matches multiple rows in `y`.
## ℹ Row 6052 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_cik = crsp_compustat_fundq_cik %>% dplyr::select(id, GVKEY, datadate, LPERMNO, cik, flag, fqtr, fyearq, rdq) %>% 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()

# !!! NOTE THAT THERE ARE DUPS IN crsp_compustat_fundq_cik
# nrow(crsp_compustat_fundq_cik %>% group_by(id) %>% mutate(n = n()) %>% filter(n > 1) %>% ungroup()) # 11,226
# nrow(crsp_compustat_fundq_cik) # 225,172
# length(unique(crsp_compustat_fundq_cik$id)) # 219,545 (220,407 - 219,545 = 862)
# length(unique(crsp_compustat_fundq_cik$GVKEY)) # 7,411 (7,426 - 7,411 = 15)

saveRDS(crsp_compustat_fundq_cik, paste0(path, "1_data_processing/data/sample_selection/temp/cik_not_unique_step_1_to_4_pr.RDS"))

step 5: Less: missing 10Q/K and PR from SEC Analytics Suite
# add (-1, 5) trading days of the rdq
crsp_compustat_fundq_rdq = crsp_compustat_fundq_cik %>% left_join(get_event_dates(crsp_compustat_fundq_cik,
                                                                  permno = "LPERMNO",
                                                                  event_date = "rdq",
                                                                  wrds,
                                                                  win_start = -1,
                                                                  win_end = 5) %>% distinct(), by = c("LPERMNO", "rdq"))

## Warning: Use of .data in tidyselect expressions was deprecated in tidyselect 1.2.0.
## ℹ Please use `"td"` instead of `.data$td`
## This warning is displayed once every 8 hours.
## Call `lifecycle::last_lifecycle_warnings()` to see where this warning was
## generated.

## Warning: Use of .data in tidyselect expressions was deprecated in tidyselect 1.2.0.
## ℹ Please use `all_of(var)` (or `any_of(var)`) instead of `.data[[var]]`
## This warning is displayed once every 8 hours.
## Call `lifecycle::last_lifecycle_warnings()` to see where this warning was
## generated.

## Warning: Use of .data in tidyselect expressions was deprecated in tidyselect 1.2.0.
## ℹ Please use `"td_start"` instead of `.data$td_start`
## This warning is displayed once every 8 hours.
## Call `lifecycle::last_lifecycle_warnings()` to see where this warning was
## generated.

## Warning: Use of .data in tidyselect expressions was deprecated in tidyselect 1.2.0.
## ℹ Please use `"td_end"` instead of `.data$td_end`
## This warning is displayed once every 8 hours.
## Call `lifecycle::last_lifecycle_warnings()` to see where this warning was
## generated.

# no data available for trading days on/after 2024-12-31
# nrow(crsp_compustat_fundq_rdq %>% filter(is.na(start_date)) %>% arrange(rdq)) # 3,137

# manually check for trading dates
crsp_compustat_rdq_window_manu = crsp_compustat_fundq_rdq %>% filter(is.na(start_date))

holidays = as.Date(c("2024-11-28", "2024-12-25", "2025-01-01", "2025-01-20", "2025-02-17", "2025-04-18", "2025-05-26", "2025-06-19"))

# create business calendar
# https://stackoverflow.com/questions/66263494/how-to-exclude-certain-dates-in-bizdays-from-bizdays-package-in-r
business_calendar = create.calendar("my_calendar", weekdays = c("saturday", "sunday"), holidays = holidays,
                                    start.date = as.Date("1970-01-01"), end.date = as.Date("2071-01-01"))

# [-1,5] window
crsp_compustat_rdq_window_manu = crsp_compustat_rdq_window_manu %>%
                                 mutate(start_date = bizdays::offset(crsp_compustat_rdq_window_manu$rdq, -1, cal = business_calendar),
                                        end_date = bizdays::offset(crsp_compustat_rdq_window_manu$rdq, 5, cal = business_calendar))

crsp_compustat_fundq_rdq = rbind(crsp_compustat_fundq_rdq %>% filter(!is.na(start_date)),
                                 crsp_compustat_rdq_window_manu)

saveRDS(crsp_compustat_fundq_rdq, paste0(path, "1_data_processing/data/sample_selection/temp/pr_rdq.RDS"))

# read in press relase with exihibit 99 (generated through doc processing on server)
press_release = readRDS(paste0(path, "1_data_processing/data/sample_selection/other/index_8k_with_exhibit_99.RDS"))

press_release = press_release %>% mutate(rdate = as.Date(rdate), fdate = as.Date(fdate), cik = str_pad(cik, 10, pad = "0"))

# merge in items8k_add_indicator
press_release = press_release %>% left_join(items8k_add_indicator %>% dplyr::select(fname, exist_202) %>% mutate(exist_202 = ifelse(is.na(exist_202), 0, exist_20
2)), by = "fname")

# nrow(press_release) # 770,212

linked_pr = crsp_compustat_fundq_rdq %>% inner_join(press_release %>% dplyr::select(rdate, fdate, secadate, secatime, cik, fname, exist_202), by = c("cik")) %>%
            filter(fdate >= start_date, fdate <= end_date)

## Warning in inner_join(., press_release %>% dplyr::select(rdate, fdate, secadate, : Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 1 of `x` matches multiple rows in `y`.
## ℹ Row 1537 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.

# drop dups step 1: keep the one with exist_202 == max(exist_202)
linked_pr_1 = linked_pr %>% group_by(id) %>% filter(exist_202 == max(exist_202)) %>% ungroup()

# drop dups step 2: keep the one with fdate closer to rdq, with rdate closer to rdq
linked_pr_2 = linked_pr_1 %>% mutate(day_diff_fdate = abs(fdate - rdq), day_diff_rdate = abs(rdate - rdq)) %>%
              group_by(id) %>% filter(day_diff_fdate == min(day_diff_fdate)) %>% ungroup() %>% 
              group_by(id) %>% filter(day_diff_rdate == min(day_diff_rdate)) %>% ungroup()

# drop dups step 3: multiple 8Ks in the same day, keep the early one (later ones are likely to be earnings calls, financial supplement, etc.)
linked_pr_3 = linked_pr_2 %>% group_by(id) %>% arrange(desc(secadate), desc(secatime)) %>% slice(1) %>% ungroup()

# drop 413 observations with dups (one fname matches with multiple id)
linked_pr_4 = linked_pr_3 %>% group_by(fname) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

saveRDS(linked_pr_4, paste0(path, "1_data_processing/data/sample_selection/temp/pr_step_1_to_5.RDS"))

# nrow(linked_pr_4) # 198,377 (219,545 - 198,377 = 21,168)
# length(unique(linked_pr_4$GVKEY)) # 7,101 (7,411 - 7,101 = 310)

write.csv(linked_pr_4 %>% filter(fqtr == 1), paste0(path, "1_data_processing/data/sample_selection/for_stickiness/quarter_1_pr.csv"))
write.csv(linked_pr_4 %>% filter(fqtr == 2), paste0(path, "1_data_processing/data/sample_selection/for_stickiness/quarter_2_pr.csv"))
write.csv(linked_pr_4 %>% filter(fqtr == 3), paste0(path, "1_data_processing/data/sample_selection/for_stickiness/quarter_3_pr.csv"))
write.csv(linked_pr_4 %>% filter(fqtr == 4), paste0(path, "1_data_processing/data/sample_selection/for_stickiness/quarter_4_pr.csv"))

step 6: Less: Filing or earnings date > 90 days after period-end
linked_pr_5 = linked_pr_4 %>% filter(rdq - datadate <= 90)

# nrow(linked_pr_5) # 197,196 (198,377 - 197,196 = 1,181)
# length(unique(linked_pr_5$GVKEY)) # 7,085 (7,101 - 7,085 = 16)

step 7: Less: length = 0 for RF in 10K, length < 151 for RF in 10Q, or length < 101
for MD&A

step 8: Less: top/bottom 1% of length, by fiscal year-quarter
length_pr = readRDS(paste0(path,  "1_data_processing/data/sample_selection/doc_length/length_pr.RDS"))
check_pr = readRDS(paste0(path,  "1_data_processing/data/sample_selection/doc_length/check_pr.RDS"))
  
check_pr = check_pr %>% mutate(pr_pattern_match = ifelse(pr_pattern_match == "TRUE", 1, 0),
                        cc_pattern_match = ifelse(cc_pattern_match == "TRUE", 1, 0),
                        appoint_pattern_match = ifelse(appoint_pattern_match == "TRUE", 1, 0),
                        letter_pattern_match = ifelse(letter_pattern_match == "TRUE", 1, 0),
                        merger_pattern_match = ifelse(merger_pattern_match == "TRUE", 1, 0),
                        acquired_pattern_match = ifelse(acquired_pattern_match == "TRUE", 1, 0),
                        definitive_agreement_pattern_match = ifelse(definitive_agreement_pattern_match == "TRUE", 1, 0),
                        ea_pattern_match = ifelse(ea_pattern_match == "TRUE", 1, 0),
                        pr_pattern_match_filename = ifelse(pr_pattern_match_filename == "TRUE", 1, 0),
                        cc_pattern_match_filename = ifelse(cc_pattern_match_filename == "TRUE", 1, 0),
                        sup_pattern_match_filename = ifelse(sup_pattern_match_filename == "TRUE", 1, 0),
                        pr_pattern_match_description = ifelse(pr_pattern_match_description == "TRUE", 1, 0),
                        cc_pattern_match_description = ifelse(cc_pattern_match_description == "TRUE", 1, 0),
                        sup_pattern_match_description = ifelse(sup_pattern_match_description == "TRUE", 1, 0),
                        pr_pattern_match_title = ifelse(pr_pattern_match_title == "TRUE", 1, 0),
                        cc_pattern_match_title = ifelse(cc_pattern_match_title == "TRUE", 1, 0),
                        sup_pattern_match_title = ifelse(sup_pattern_match_title == "TRUE", 1, 0)) %>%
           dplyr::select(fname:sup_pattern_match_title)

pr_linked = check_pr %>% 
            group_by(fname) %>% filter(pr_pattern_match == max(pr_pattern_match)) %>% ungroup() %>%
            group_by(fname) %>% filter(pr_pattern_match_filename == max(pr_pattern_match_filename)) %>% ungroup() %>%
            group_by(fname) %>% filter(pr_pattern_match_description == max(pr_pattern_match_description)) %>% ungroup() %>%
            group_by(fname) %>% filter(pr_pattern_match_title == max(pr_pattern_match_title)) %>% ungroup() %>%
            group_by(fname) %>% filter(cc_pattern_match_filename == min(cc_pattern_match_filename)) %>% ungroup() %>%
            group_by(fname) %>% filter(cc_pattern_match_description == min(cc_pattern_match_description)) %>% ungroup() %>%
            group_by(fname) %>% filter(cc_pattern_match_title == min(cc_pattern_match_title)) %>% ungroup() %>%
            group_by(fname) %>% filter(sup_pattern_match_filename == min(sup_pattern_match_filename)) %>% ungroup() %>%
            group_by(fname) %>% filter(sup_pattern_match_description == min(sup_pattern_match_description)) %>% ungroup() %>%
            group_by(fname) %>% filter(sup_pattern_match_title == min(sup_pattern_match_title)) %>% ungroup() %>%
            group_by(fname) %>% filter(ea_pattern_match == max(ea_pattern_match)) %>% ungroup() %>%
            group_by(fname) %>% filter(cc_pattern_match == min(cc_pattern_match)) %>% ungroup() %>%
            group_by(fname) %>% filter(appoint_pattern_match == min(appoint_pattern_match)) %>% ungroup() %>%
            group_by(fname) %>% filter(letter_pattern_match == min(letter_pattern_match)) %>% ungroup() %>%
            group_by(fname) %>% filter(merger_pattern_match == min(merger_pattern_match)) %>% ungroup() %>%
            group_by(fname) %>% filter(acquired_pattern_match == min(acquired_pattern_match)) %>% ungroup() %>%
            group_by(fname) %>% filter(definitive_agreement_pattern_match == min(definitive_agreement_pattern_match)) %>% ungroup()

pr_selected = length_pr %>% inner_join(pr_linked %>% dplyr::select(fname, index_ex99), by = c("fname", "index_ex99"))

# save
write.csv(pr_selected, paste0(path, "1_data_processing/data/sample_selection/temp/index_ex99_to_keep.csv"))

# nrow(pr_selected %>% group_by(fname) %>% mutate(n = n()) %>% filter(n > 1) %>% slice(1) %>% ungroup()) # 1,464 fnames have multiple exhibit 99 (3,033)

pr_selected_combine_dup = pr_selected %>% group_by(fname) %>% mutate(number_of_words = sum(number_of_words)) %>% slice(1) %>% ungroup() %>% dplyr::select(-index_ex9
9)

linked_pr_5_length = linked_pr_5 %>% left_join(pr_selected_combine_dup %>% dplyr::select(fname, number_of_words), by = "fname")

linked_pr_length_win = linked_pr_5_length %>% group_by(fyearq, fqtr) %>% mutate(bottom = quantile(number_of_words, 0.01, na.rm = TRUE), 
                                                                                top = quantile(number_of_words, 0.99, na.rm = TRUE)) %>%
                                                                         filter(number_of_words >= bottom, number_of_words <= top) %>% ungroup() %>%
                                                                         dplyr::select(-bottom, -top)
 
# nrow(linked_pr_length_win) # 193,194 (197,196 - 193,194 = 4,002)
# length(unique(linked_pr_length_win$GVKEY)) # 7,053 (7,085 - 7,053 = 32)

saveRDS(linked_pr_length_win, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_pr_skip_last_step.RDS"))

step 9: Less: datadates during 1 Sept – 30 Nov 2022
linked_pr_last_step = linked_pr_length_win %>% filter(datadate > "2022-11-30" | datadate < "2022-09-01")

# nrow(linked_pr_last_step) # 189,647 (193,194 - 189,647 = 3,547)
# length(unique(linked_pr_last_step$GVKEY)) # 7,053 (7,053 - 7,053 = 0)

saveRDS(linked_pr_last_step, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_pr.RDS"))

4. Conference Calls
step 5: Less: missing 10Q/K and PR from SEC Analytics Suite, CC from Capital IQ
# read in conference calls
conference_calls = readRDS(paste0(path, "1_data_processing/data/sample_selection/other/index_conference_calls.RDS"))

# nrow(conference_calls) # 369,519

# link with keydevid_gvkey
conference_calls = conference_calls %>% inner_join(keydevid_gvkey, by = c("companyid", "keydevid")) %>%
                   group_by(mostimportantdateutc, companyid, keydevid) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

## Warning in inner_join(., keydevid_gvkey, by = c("companyid", "keydevid")): Detected an unexpected many-to-many relationship between `x` and `y`.
## ℹ Row 28739 of `x` matches multiple rows in `y`.
## ℹ Row 581678 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.

# we dropped 7 dups
# nrow(conference_calls) # 369,512

crsp_compustat_fundq = readRDS(paste0(path, "1_data_processing/data/sample_selection/temp/step_1_to_3_pr_cc.RDS"))

# add (-1, 5) trading days of the rdq
crsp_compustat_fundq_rdq = crsp_compustat_fundq %>% left_join(get_event_dates(crsp_compustat_fundq,
                                                              permno = "LPERMNO",
                                                              event_date = "rdq",
                                                              wrds,
                                                              win_start = -1,
                                                              win_end = 5) %>% distinct(), by = c("LPERMNO", "rdq"))

# no data available for trading days on/after 2024-12-31
# nrow(crsp_compustat_fundq_rdq %>% filter(is.na(start_date)) %>% arrange(rdq)) # 3,449

# manually check for trading dates
crsp_compustat_rdq_window_manu = crsp_compustat_fundq_rdq %>% filter(is.na(start_date))

holidays = as.Date(c("2024-11-28", "2024-12-25", "2025-01-01", "2025-01-20", "2025-02-17", "2025-04-18", "2025-05-26", "2025-06-19"))

# create business calendar
# https://stackoverflow.com/questions/66263494/how-to-exclude-certain-dates-in-bizdays-from-bizdays-package-in-r
business_calendar = create.calendar("my_calendar", weekdays = c("saturday", "sunday"), holidays = holidays,
                                    start.date = as.Date("1970-01-01"), end.date = as.Date("2071-01-01"))

# [-1,5] window
crsp_compustat_rdq_window_manu = crsp_compustat_rdq_window_manu %>%
                                 mutate(start_date = bizdays::offset(crsp_compustat_rdq_window_manu$rdq, -1, cal = business_calendar),
                                        end_date = bizdays::offset(crsp_compustat_rdq_window_manu$rdq, 5, cal = business_calendar))

crsp_compustat_fundq_rdq = rbind(crsp_compustat_fundq_rdq %>% filter(!is.na(start_date)),
                                 crsp_compustat_rdq_window_manu)

saveRDS(crsp_compustat_fundq_rdq, paste0(path, "1_data_processing/data/sample_selection/temp/cc_rdq.RDS"))

linked_cc = crsp_compustat_fundq_rdq %>% inner_join(conference_calls, by = c("GVKEY" = "gvkey")) %>% 
            filter(mostimportantdateutc >= start_date, mostimportantdateutc <= end_date)

## Warning in inner_join(., conference_calls, 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 2835 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.

# 680 dups remain - drop them all (e.g., call back)
linked_cc_1 = linked_cc %>% group_by(id) %>% mutate(n = n()) %>% filter(n == 1) %>% ungroup() %>% dplyr::select(-n)

saveRDS(linked_cc_1 , paste0(path, "1_data_processing/data/sample_selection/temp/cc_step_1_to_5.RDS"))

# nrow(linked_cc_1) # 156,158 (220,407 - 156,158 = 64,249)
# length(unique(linked_cc_1$GVKEY)) # 5,485 (7,426 - 5,485 = 1,941) 

write.csv(linked_cc_1 %>% filter(fqtr == 1), paste0(path, "1_data_processing/data/sample_selection/for_stickiness/quarter_1_cc.csv"))
write.csv(linked_cc_1 %>% filter(fqtr == 2), paste0(path, "1_data_processing/data/sample_selection/for_stickiness/quarter_2_cc.csv"))
write.csv(linked_cc_1 %>% filter(fqtr == 3), paste0(path, "1_data_processing/data/sample_selection/for_stickiness/quarter_3_cc.csv"))
write.csv(linked_cc_1 %>% filter(fqtr == 4), paste0(path, "1_data_processing/data/sample_selection/for_stickiness/quarter_4_cc.csv"))

step 6: Less: Filing or earnings date > 90 days after period-end
linked_cc_2 = linked_cc_1 %>% filter(rdq - datadate <= 90)

# nrow(linked_cc_2) # 155,655 (156,158 - 155,655 = 503)
# length(unique(linked_cc_2$GVKEY)) # 5,482 (5,485 - 5,482 = 3)

step 7: Less: length = 0 for RF in 10K, length < 151 for RF in 10Q, or length < 101
for MD&A

step 8: Less: top/bottom 1% of length, by fiscal year-quarter
length_cc = readRDS(paste0(path,  "1_data_processing/data/sample_selection/doc_length/length_cc.RDS"))

link_cc_length = linked_cc_2 %>% left_join(length_cc %>% mutate(mostimportantdateutc = as.Date(mostimportantdateutc)), by = c("companyid", "keydevid", "mostimportan
tdateutc"))



link_cc_length_win = link_cc_length %>% group_by(fyearq, fqtr) %>% mutate(bottom = quantile(number_of_words, 0.01, na.rm = TRUE), 
                                                                          top = quantile(number_of_words, 0.99, na.rm = TRUE)) %>%
                                                                   filter(number_of_words >= bottom, number_of_words <= top) %>% ungroup() %>%
                                                                   dplyr::select(-bottom, -top)

# nrow(link_cc_length_win) # 152,489 (155,655 - 152,489 = 3,166)
# length(unique(link_cc_length_win$GVKEY)) # 5,476 (5,482 - 5,476 = 6)

saveRDS(link_cc_length_win, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_cc_skip_last_step.RDS"))

step 9: Less: datadates during 1 Sept – 30 Nov 2022
linked_cc_last_step = link_cc_length_win %>% filter(datadate > "2022-11-30" | datadate < "2022-09-01")

# nrow(linked_cc_last_step) # 149,690 (152,489 - 149,690 = 2,799)
# length(unique(linked_cc_last_step$GVKEY)) # 5,471 (5,476 - 5,471 = 5)

saveRDS(linked_cc_last_step, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_cc.RDS"))

combine 10-K and 10-Q
item_1A_10k = readRDS(paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10k_item_1A.RDS"))
item_1A_10q = readRDS(paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10q_item_1A.RDS"))
item_7_10k = readRDS(paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10k_item_7.RDS"))
item_7_10q = readRDS(paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10q_item_7.RDS"))
cc = readRDS(paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_cc.RDS"))
pr = readRDS(paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_pr.RDS"))

item_1A_10k_skip = readRDS(paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10k_item_1A_skip_last_step.RDS"))
item_1A_10q_skip = readRDS(paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10q_item_1A_skip_last_step.RDS"))
item_7_10k_skip = readRDS(paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10k_item_7_skip_last_step.RDS"))
item_7_10q_skip = readRDS(paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_10q_item_7_skip_last_step.RDS"))
cc_skip = readRDS(paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_cc_skip_last_step.RDS"))
pr_skip = readRDS(paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_pr_skip_last_step.RDS"))

item_1A = rbind(item_1A_10k %>% dplyr::select(id:cik) %>% mutate(fqtr = 4),
                item_1A_10q %>% dplyr::select(id:fqtr)) %>% dplyr::select(id, GVKEY, LPERMNO, datadate, fqtr, rdate, fdate, fname, cik)

# nrow(item_1A) # 105,795
# length(unique(item_1A$GVKEY)) # 7,046

saveRDS(item_1A, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_item_1A.RDS"))

item_7 = rbind(item_7_10k %>% dplyr::select(id:cik) %>% mutate(fqtr = 4),
               item_7_10q %>% dplyr::select(id:fqtr)) %>% dplyr::select(id, GVKEY, LPERMNO, datadate, fqtr, rdate, fdate, fname, cik)

# nrow(item_7) # 199,456
# length(unique(item_7$GVKEY)) # 7,310

saveRDS(item_7, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_item_7.RDS"))

cc = cc %>% dplyr::select(id, GVKEY, LPERMNO, datadate, fqtr, companyid, keydevid, mostimportantdateutc)

# nrow(cc) # 149,690
# length(unique(cc$GVKEY)) # 5,471

saveRDS(cc, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_cc.RDS"))

pr = pr %>% dplyr::select(id, GVKEY, LPERMNO, datadate, fqtr, rdate, fdate, fname, cik)

# nrow(pr) # 189,647
# length(unique(pr$GVKEY)) # 7,053

saveRDS(pr, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_pr.RDS"))

item_1A_skip = rbind(item_1A_10k_skip %>% dplyr::select(id:cik) %>% mutate(fqtr = 4),
                item_1A_10q_skip %>% dplyr::select(id:cik, fqtr)) %>% dplyr::select(id, GVKEY, LPERMNO, datadate, fqtr, rdate, fdate, fname, cik)

# nrow(item_1A_skip) # 107,584
# length(unique(item_1A_skip$GVKEY)) # 7,049

saveRDS(item_1A_skip, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_item_1A_skip_last_step.RDS"))

item_7_skip = rbind(item_7_10k_skip %>% dplyr::select(id:cik) %>% mutate(fqtr = 4),
               item_7_10q_skip %>% dplyr::select(id:cik, fqtr)) %>% dplyr::select(id, GVKEY, LPERMNO, datadate, fqtr, rdate, fdate, fname, cik)

# nrow(item_7_skip) # 203,203
# length(unique(item_7_skip$GVKEY)) # 7,311

saveRDS(item_7_skip, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_item_7_skip_last_step.RDS"))

cc_skip = cc_skip %>% dplyr::select(id, GVKEY, LPERMNO, datadate, fqtr, companyid, keydevid, mostimportantdateutc)

# nrow(cc_skip) # 152,489
# length(unique(cc_skip$GVKEY)) # 5,476

saveRDS(cc_skip, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_cc_skip_last_step.RDS"))

pr_skip = pr_skip %>% dplyr::select(id, GVKEY, LPERMNO, datadate, fqtr, rdate, fdate, fname, cik)

# nrow(pr_skip) # 193,194
# length(unique(pr_skip$GVKEY)) # 7,053

saveRDS(pr_skip, paste0(path, "1_data_processing/data/sample_selection/final_sample/sample_pr_skip_last_step.RDS"))

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

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

print(.end_time)

## [1] "2026-02-02 21:21:16 PST"

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

## Elapsed: 513.816 seconds


