Data Exploration:
	Data exploration was done in two main phases, initial mapping and exploration using Microsoft Power BI and final mapping using R.  Power BI offers ease of use for data exploration and interactive dashboards; R is strong for complex programming tasks and publication graphics.  This section goes through both the computing aspects of analysis, along with specific examples.
For interactive modeling, we used Power BI.  For example, we have the following social vulnerability index mapped for Texas in Figure X.  Power BI is heavily reliant on slicers, which allow users to subset data.  The model could be created for any of the 50 states and District of Columbia, using the slicer on the right.
[image: ]
Figure 1. Social Vulnerability Index, Texas
	A county level dashboard was created for Texas.  This enabled us to look at specific indicator values for Texas, and focus on counties of interest.  The county level dashboard has both values and ranks.  In this case, counties are sorted by HIV incidence.  Reeves County (in West Texas) has the highest value of HIV incidence.  One can see a high drug overdose rate (twice the overdose rate for counties with similar HIV incidence, ranked 251 of 254 counties) and low per capita income (227th).  All indicators are ranked in a “higher is worse” manner, in order to simplify comparison.  Chambers County, with the second highest HIV incidence rate, has a drug arrest rate of 107.76, ranked 231st of 254 counties.  
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Figure 2. County Level Indicators, Texas
	Power BI Desktop is free for analysts to use.  However, for collaboration, one needs a license to use Power BI Pro.  Dashboards and reports may be uploaded to the public web using the free version of Power BI.  However, to share interactive dashboards privately requires licensing.  

	We used R for both data wrangling and for mapping the following core indicators at the county level for all 50 states and the District of Columbia: drug arrests, income, overdose deaths, opioid prescriptions, unemployment, and buprenorphine, resulting in 357 county level maps, in addition to nationwide maps for each indicator (Figure X).  These maps are available as high resolution PDF files from the CDC.  Each map has appropriate similar labels and data sources, an appropriate legend, and a north arrow.  For some states, the legend had to be manually placed due to layout requirements.
[bookmark: _GoBack]	 For per capita opioid prescriptions, there is a dark red cluster in southeast Indiana, showing high rates of prescriptions, and a yellow cluster in northeast Indiana, showing low rates of prescriptions.  IQVIA Xponent data is defined as number of prescriptions per 100 population, counties with rates higher than 100 have more prescriptions than individuals.  
[image: ]
Figure 3. Example County Level Map
	For most indicators, we used the Jenks natural breaks algorithm with five classes for mapping.  Although quantile mapping may be more familiar to some audiences, quantile mapping assumes that the underlying distribution of the variable is symmetric.  As such, Jenks was more appropriate for mapping all county equivalent.  
R has the advantage of being open source, and free to use for any purpose.  Because of R’s statistical underpinnings, it is capable of doing advanced analysis, such as Poisson / negative binomial regression or complex spatial correlation.  
	
  


Appendix X. R Code
#R_Data_Wrangling_2_1.R

#Income.  Already discussed in https://youtu.be/OkRQBXIyyNA

income <-read.csv("C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/ACS_17_5YR_B19301/ACS_17_5YR_B19301_with_ann.csv", header=T,skip=1)

names(income)<-c("ID","FIPS","Geography","Per Capita Income","Per Capita Income MOE" )

income$FIPS_Char <-as.character(income$FIPS)

income$FIPS_Char_Fixed <-ifelse(nchar(income$FIPS_Char) == 4,paste("0",income$FIPS_Char,sep =""),income$FIPS_Char)

head(income)

#Unemployment

unemployment <-read.csv("C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/ACS_17_5YR_S2301/ACS_17_5YR_S2301_with_ann_edit.csv", header=T)

head(unemployment)

unemployment_selected <-unemployment[,c(1,10)]

head(unemployment_selected)

names(unemployment_selected) <-c("ID","Unemployment" )

#Crime - Drug Arrests

crime <- read.delim("C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/ICPSR_36399-V2/ICPSR_36399/DS0001/36399-0001-Data.tsv",sep = "\t")

head(crime)

crime$drug_rate <-crime$DRUGTOT/crime$CPOPARST*10000

crime$fips_code <-sprintf("%05d", crime$FIPS_ST*1000+crime$FIPS_CTY)

head(crime)


#us_aea_merge$GEO_ID <-ifelse(substr(us_aea_merge$GEO_ID,8,14)=="US46113","0500000US46102",us_aea_merge$GEO_ID)

print(subset(crime,FIPS_ST==46 & FIPS_CTY ==113))
#Shannon County 113.  How to bring in?

#https://stackoverflow.com/questions/11817371/replace-numbers-in-data-frame-column-in-r
#df1$Sp2[df1$Sp2 == 8] <- 800

crime$fips_code[crime$fips_code==46113] <- 46102

print(subset(crime,FIPS_ST==46 & FIPS_CTY ==113))

##################################################################
#Data wrangling.  Bring together ACS, deaths, prescription

#Need: GeoID (Key), Overdose Deaths, Hepatitis C, Opioid Prescription Rate, Drug Arrests by County, Per Capita Income

income_merge <-subset(income,select=c(`ID`,`Per Capita Income`,`FIPS_Char_Fixed`,`Geography`))

head(income_merge)

cty.twovar <-merge(x=income_merge,y=unemployment_selected,by=c('ID'),all.x=TRUE)

head(cty.twovar)

cty.data <-merge(x=cty.twovar,y=crime,by.x="FIPS_Char_Fixed",by.y="fips_code",all.x=TRUE)

head(cty.data)

cty.data.clean.tres <-subset(cty.data,select=c('FIPS_Char_Fixed','ID','Per Capita Income','Geography','Unemployment','drug_rate'))

#Bring in CDC Prescription data and Wonder Mortality Data

prescriptions <-read.csv("C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/CDC Prescriptions.csv", header=T)


prescriptions$fips_code <-sprintf("%05d",prescriptions$FIPS_Code)

cty.data.quatro <-merge(x=cty.data.clean.tres,y=prescriptions,by.x="FIPS_Char_Fixed",by.y="fips_code",all.x=TRUE)

#####################################################

deaths <- read.delim("C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/Underlying Cause of Death, 2013-2017_Cleaned.txt",sep = "\t")

head(deaths)

deaths$fips_code <-sprintf("%05d",deaths$County.Code)

deaths$Crude_Death_Rate <-deaths$Deaths/deaths$Population*100000

#print(subset(deaths,County.Code==46113))
#print(subset(deaths,County.Code==46102))
#print(subset(deaths,County.Code==1001))


cty.data.cinco <-merge(x=cty.data.quatro,y=deaths,by.x="FIPS_Char_Fixed",by.y="fips_code",all.x=TRUE)

head(cty.data.cinco)

cty.data.cinco.clean <-subset(cty.data.cinco,select=c('FIPS_Char_Fixed','ID','Geography','Per Capita Income', 'Unemployment',
                                                      'drug_rate','Rate','Deaths','Population','Crude_Death_Rate'))

head(cty.data.cinco.clean)

names(cty.data.cinco.clean) <-c('FIPS_Code','GEOID','Geography','Per_Capita_Income','Unemployment','Drug_Arrest_Rate','Prescription_Rate',
                                'Drug_Overdose_Deaths','Drug_Overdose_Population','Drug_Overdose_Death_Rate')

#write.csv(x=cty.data.cinco.clean,file="C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/States/All/All_Data_Wrangled.csv")


###################################################################################################################
#Buphenorphine is in separate file.

prescribers_county <- read.csv(file="C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/Buprenorphine/Buprenorphine_Waivers.csv")

cty.data.seis <-merge(x=cty.data.cinco.clean,y=prescribers_county ,by="GEOID",all.x=TRUE)

head(cty.data.seis)

###################################################################################################################

acs_2017_pop <- read.csv(file="C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/ACS_17_5YR_B01003/ACS_17_5YR_B01003.csv")


acs_2017_pop <-acs_2017_pop[,c(1,4)]

names(acs_2017_pop) <-c("GEOID","Population_2017")

head(acs_2017_pop)

cty.data.siete <-merge(x=cty.data.seis,y=acs_2017_pop ,by="GEOID",all.x=TRUE)

head(cty.data.siete)

print(subset(cty.data.siete,substr(cty.data.siete$GEOID,8,11)=="US46"))

###################################################################################################################

poverty <-read.csv("C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/ACS_17_5YR_S1701/ACS_17_5YR_S1701_with_ann.csv", header=T,skip=1)

pov.small <- poverty[,c(1,8)]

names(pov.small) <-c('GEOID','Poverty')

cty.data.ocho <-merge(x=cty.data.siete,y=pov.small ,by="GEOID",all.x=TRUE)

head(cty.data.ocho)

###################################################################################################################
#Write Data

write.csv(x=cty.data.ocho,file="C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/States/All/National_Indicators_08262019.csv")

#geo.frame<-merge(x=counties,y=cty.data.siete,by.x="GEO_ID",by.y="GEOID",all.x=TRUE)

#library(maptools)

#writeSpatialShape(geo.frame,"C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/States/All/National_Indicators_07012019.shp")

###################################################################################################################

#State_Heatmaps_2_0.R

#Goal: Create a dataset with the following core variables:
#Income, Unemployment, Mortality, University of Michigan Arrests, and CDC Prescription Survey

############################################################################################
#Load library to read geojson files
library(geojsonio)
library(leaflet)

library(classInt)
library(RColorBrewer)

library(maptools)
library(GISTools)
library(sf)
library(cartography)

############################################################################################

cty.data <- read.csv(file="C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/States/All/National_Indicators_07012019.csv")

cty.data$Waiver_Rate <-cty.data$Buprenorphine.Waivers/cty.data$Population_2017*10000

cty.data$State_Name <- sub('.*,\\s*', '', cty.data$Geography)

head(cty.data)

############################################################################################



#states <- geojsonio::geojson_read("json/us-states.geojson", what = "sp")
#states <- 
#  geojson_read( 
#    x = "https://raw.githubusercontent.com/PublicaMundi/MappingAPI/master/data/geojson/us-states.json"
#    , what = "sp"
#  )

#Reads roughly 5.7 mb from the Internet.  Have a local backup in case neeed.  Uses json, there are shapefile versions
counties <-geojson_read(
  x="http://eric.clst.org/assets/wiki/uploads/Stuff/gz_2010_us_050_00_5m.json"
  , what="sp"
)


#https://rud.is/b/2014/11/16/moving-the-earth-well-alaska-hawaii-with-r/
#Gonna be pretty...  Really pretty.

us_aea <- spTransform(counties, CRS("+proj=laea +lat_0=45 +lon_0=-100 +x_0=0 +y_0=0 +a=6370997 +b=6370997 +units=m +no_defs"))
#us_aea@data$id <- rownames(us_aea@data)

alaska <- us_aea[us_aea$STATE=="02",]
alaska <- elide(alaska, rotate=-50)
alaska <- elide(alaska, scale=max(apply(bbox(alaska), 1, diff)) / 2.3)
alaska <- elide(alaska, shift=c(-2100000, -2500000))
proj4string(alaska) <- proj4string(us_aea)

# extract, then rotate & shift hawaii
hawaii <- us_aea[us_aea$STATE=="15",]
hawaii <- elide(hawaii, rotate=-35)
hawaii <- elide(hawaii, shift=c(5400000, -1400000))
proj4string(hawaii) <- proj4string(us_aea)

#####################################################

#lakota <- us_aea[us_aea$GEO_ID=="0500000US4613",]

#summary(lakota)

#plot(lakota)

#levels(lakota@data$GEO_ID) <- c(levels(lakota@data$GEO_ID), "0500000US46102")

#lakota@data$GEO_ID <- "0500000US46102"

# remove old states and put new ones back in; note the different order
# we're also removing puerto rico in this example but you can move it
# between texas and florida via similar methods to the ones we just used
us_aea <- us_aea[!us_aea$STATE %in% c("02", "15", "72"),]
us_aea <- rbind(us_aea, alaska, hawaii)

plot(us_aea)


###########################################################################

#This is the big one.  Joins the spatial polygon object to the data frame with the variables of interest.
#Problem with Shannon (46113) and Oglala Lakota (46102) Counties. 

#head(cty.data)

levels(cty.data$GEOID)[match("0500000US46102",levels(cty.data$GEOID))] <- "0500000US46113" 

summary(cty.data[cty.data$GEOID=="0500000US46113",])


geo.cty.frame<- merge(x=counties,y=cty.data,by.x="GEO_ID",by.y="GEOID",all.x=FALSE,all.y=TRUE)


#summary(geo.cty.frame)

#summary(geo.cty.frame[geo.cty.frame$GEO_ID=="0500000US46113",])

#head(cty.data)      

#head(substr(cty.data$GEOID,8,11))
      
####################################################################################################################
#####################################################################################################################
#install.packages("GISTools")
#Plot method.  Great control, but may not support basemaps.



#Will want to loop through the variables here....
#Note that default is quantile, not Jenks.  

#plot(subset(geo.cty.frame,STATE=="02" ),xlim=c(-185,-121),ylim=c(48,74))
#locator()

#######################################################################################
#DC 11, Florida 12, Illinois 17

#loopvals <- unique(levels(geo.cty.frame$STATE))
#print(loopvals)


#summary(geo.cty.frame)

#Develop the wraparound loop
#Will want to subset, create a non-projected map to work with.z

for (state in unique(levels(geo.cty.frame$STATE))) {

  print(state)

  
    state.shp <-subset(geo.cty.frame, STATE==state)
    
#   if (state %in% c("02")) {
#      state.shp <- subset(state.shp,STATE=="02" & COUNTY !="016" )
#    }
    

state_string <- unique(state.shp$State_Name)
   
#########################################################################################

make_pdf_map <-function(fun.variable,fun.file,fun.title,fun.leg.title,fun.style="quantile",
                        fun.footnote.text,nclasses=5,reversecols=F) {

#print(length(unique(fun.variable)))  
  
#if (1 < length(unique(fun.variable)) ) {
    
cty.breaks <-classIntervals(fun.variable,n=5, style =fun.style)
#} else {
#cty.breaks <-NULL  
#}



#plotclr <- brewer.pal(length(cty.breaks$brks)-1,"YlOrRd")

break.pretty <-round(cty.breaks$brks,1)

legend.break.text <-classIntervals(fun.variable,n=6, style = "fixed",
                                   fixedBreaks = break.pretty)



if (reversecols==TRUE) {
  plotclr <- rev(brewer.pal(length(legend.break.text$brks)-1,"YlOrRd"))
} else {
  plotclr <- brewer.pal(length(legend.break.text$brks)-1,"YlOrRd")
}

colcode <- findColours(legend.break.text, plotclr)

#cty.pal <- colorNumeric(
#  palette = "YlOrRd",
#  domain = fun.variable,reverse = reversecols)



filename <-paste("C:\\Users\\thego\\OneDrive\\Documents\\CSTE\\RFP_Tech\\States\\All\\Output\\County\\Aug12\\",state,"_",state_string,"_",fun.file,sep="")

title.string <-paste(fun.title,", ",state_string,sep="")

#filename <-fun.file


pdf(file = filename,width=11,height=8)

if (state %in% c("08","36","41","53","56","20","24","25","38","40","42","46")) {
#par(mai=c(2,1,1,1))
par(mai=c(1.02,0.82,0.82,0.42) + 0.1)  
} else {
par(mai=c(1.02,0.82,0.82,0.42) + 0.1)  
}
  
if (state %in% c("02")) {
#  plot(state.shp,col=colcode,xlim=c(-1925421.5,-551233.6),ylim=c( -2462869,-1474974))
  plot(state.shp,col=colcode, xlim=c(-185,-121),ylim=c(48,74))
 
} else {
#state.shp <- subset(state.shp,STATE=="02" & COUNTY !="016" )
  plot(state.shp,col=colcode)
}

par(mar=c(5, 4, 4, 2) + 0.1)

par(xpd=TRUE)

#legend.x <-max(coordinates(state.shp)[,1])
#legend.y <-min(coordinates(state.shp)[,2])

#legend(x=legend.x, y=legend.y, legend = names(attr(colcode,'table')), title = fun.leg.title,
#       fill = attr(colcode, "palette"),bty="n", cex=.75,inset = c(-0.0, 0.0))

if (state %in% c("08","09","20","38","42","56")) {
legend("bottomleft", legend = names(attr(colcode,'table')), title = fun.leg.title,
       fill = attr(colcode, "palette"),bty="n", cex=.75,inset = c(-0.09, 0.0))
  north("bottomright") 
} else {
  legend("bottomleft", legend = names(attr(colcode,'table')), title = fun.leg.title,
         fill = attr(colcode, "palette"),bty="n", cex=.75,inset = c(0.0, 0.0))
  north("bottomright")   
  
}

title(title.string)

mtext(fun.footnote.text,side=1,cex=.8)




dev.off() }

if (!state %in% c("11")) {
  

make_pdf_map(fun.variable=c(state.shp$`Per_Capita_Income`),
             fun.file=c("Income_Quantile.pdf"),
             fun.title=c('Per Capita Income'),
             fun.leg.title=c("Income (Dollars)"),
             fun.footnote.text="Data Source - American Community Survey 2013-2017, US Census Bureau
             Mapped by Tsuro Consulting under CDC Cooperative Agreement number 1NU1ROT000018-00
             White background represents missing or suppressed data",
             reversecols = TRUE)

make_pdf_map(fun.variable=c(state.shp$`Per_Capita_Income`),
             fun.file=c("Income_Jenks.pdf"),
             fun.title=c('Per Capita Income'),
             fun.leg.title=c("Income (Dollars)"),fun.style="jenks",
             fun.footnote.text="Data Source - American Community Survey 2013-2017, US Census Bureau
             Mapped by Tsuro Consulting under CDC Cooperative Agreement number 1NU1ROT000018-00
             White background represents missing or suppressed data",
             reversecols = TRUE)

#hist(geo.cty.frame$`Unemployment`)
#Skewed, Jenks

make_pdf_map(fun.variable=c(state.shp$`Unemployment`),
             fun.file=c("Unemployment_Jenks.pdf"),
             fun.title=c('Unemployment'),
             fun.footnote.text="Data Source - American Community Survey 2013-2017, US Census Bureau
             Mapped by Tsuro Consulting under CDC Cooperative Agreement number 1NU1ROT000018-00
             White background represents missing or suppressed data",
             fun.leg.title=c("Percent"),fun.style="jenks")


if (!state %in% c("11", "12", "17")) {
  make_pdf_map(fun.variable=c(state.shp$`Drug_Arrest_Rate`),
               fun.file=c("Drug_Arrests_Jenks.pdf"),
               fun.title=c('Arrests for Drug Abuse Violations - Total'),
               fun.footnote.text="Data Source - Uniform Crime Reporting Program, 2016 
               Mapped by Tsuro Consulting under CDC Cooperative Agreement number 1NU1ROT000018-00
               White background represents missing or suppressed data",
               fun.leg.title=c("Rate (Per 10,000 Population)"),fun.style="jenks")
  
}



make_pdf_map(fun.variable=c(state.shp$`Prescription_Rate`),
             fun.file=c("Prescription_Jenks.pdf"),
             fun.title=c('Opioid Prescriptions'),
             fun.footnote.text="Data Source - IQVIA Xponent, 2017
             Mapped by Tsuro Consulting under CDC Cooperative Agreement number 1NU1ROT000018-00
             White background represents missing or suppressed data",
             fun.leg.title=c("Rate (Per 100 Population)"),fun.style="jenks")

make_pdf_map(fun.variable=c(state.shp$`Drug_Overdose_Death_Rate`),
             fun.file=c("Overdose_Deaths_Jenks.pdf"),
             fun.title=c('Drug Overdose Deaths'),
             fun.footnote.text="Data Source - CDC Wonder, 2013-2017
             Mapped by Tsuro Consulting under CDC Cooperative Agreement number 1NU1ROT000018-00
             White background represents missing or suppressed data",
             fun.leg.title=c("Rate (Per 100,000 Population)"),fun.style="jenks")

make_pdf_map(fun.variable=c(state.shp$`Waiver_Rate`),
             fun.file=c("Waivers_Jenks.pdf"),
             fun.title=c('Buprenorphine Waivers'),
             fun.footnote.text="Data Source - SAMHSA (May 2019)
             Mapped by Tsuro Consulting under CDC Cooperative Agreement number 1NU1ROT000018-00
             White background represents missing or suppressed data",
             fun.leg.title=c("Rate (Per 10,000 Population)"),fun.style="jenks")
}
}


#locator()
############################################################################################################
#Leaflet approach
#Makes leaflets, which are swwet, but does not create the PDF output that states want.
#Supports basemaps.

#pdf(file="C:\\Users\\thego\\OneDrive\\Documents\\CSTE\\RFP_Tech\\States\\Mississippi\\Output\\MS_Income.pdf")
#https://stackoverflow.com/questions/31336898/how-to-save-leaflet-in-r-map-as-png-or-jpg-file
#install.packages('mapview')
library(mapview)

#pal <- colorBin("Reds", income.nm$`Per Capita Income`, bins = nm.breaks$brks)
#pal

m <- leaflet(geo.frame) %>%
  #  setView(-96, 37.8, 4) %>%
  #addProviderTiles(""MapBox"", options = providerTileOptions(
  # id = "mapbox.light",
  #accessToken = Sys.getenv('MAPBOX_ACCESS_TOKEN')))
  addTiles()


m %>% addPolygons(
  fillColor = colcode,
  weight = 2,
  opacity = 1,
  color = "white",

  fillOpacity = 1)

m %>% addPolygons(
  fillColor = colcode,
  weight = 2,
  opacity = 1,
  color = "white",
  dashArray = "3",
  fillOpacity = 1,
  highlight = highlightOptions(
    weight = 5,
    color = "#666",
    dashArray = "",
    fillOpacity = 1,
    bringToFront = TRUE))

#Change this to make sense based on the variable
cty.labels <- sprintf(
  "<strong>%s</strong><br/>%g dollars",
  geo.frame$NAME, geo.frame$'Per Capita Income'
) %>% lapply(htmltools::HTML)

m <- m %>% addPolygons(
  fillColor = colcode,
  weight = 2,
  opacity = 1,
  color = "white",
  dashArray = "3",
  fillOpacity = 1,
  highlight = highlightOptions(
    weight = 5,
    color = "#666",
    dashArray = "",
    fillOpacity = 1,
    bringToFront = TRUE),
  label = cty.labels,
  labelOptions = labelOptions(
    style = list("font-weight" = "normal", padding = "3px 8px"),
    textsize = "15px",
    direction = "auto"))


m %>% addLegend(pal = cty.pal , values = ~geo.frame$`Per Capita Income`, opacity = 0.7, title = NULL,
                position = "bottomright")

#Need to install PhantomJS
#webshot::install_phantomjs()
mapshot(m, file = "C:\\Users\\thego\\OneDrive\\Documents\\CSTE\\RFP_Tech\\States\\Mississippi\\Output\\MS_Income.pdf")
mapshot(m, url = "C:\\Users\\thego\\OneDrive\\Documents\\CSTE\\RFP_Tech\\States\\Mississippi\\Output\\MS_Income.html")

#dev.off()

#Buphenorphine.R

###################################################################################################################
#Prescription data.

#Read data into R.  Nothing complicated.
prescribers <-read.csv("C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/Buprenorphine/Physician_Locator_2019-05-11T15-43-06.csv", header=T)
pattern <-'\\d{5}'

#Create five digit zip code
prescribers$zip_five <-substr(prescribers$Postal.Code,1,5)


#head(prescribers)

#Keep rows in 50 states or in District of COlumbia
prescribers_keep <- subset(prescribers, (match(State,state.name) | State ==  'District of Columbia') )


nrow(prescribers_keep)
#40225 rows where state is in the 50 states or District of Columbia.


prescribers_county <-subset(prescribers_keep,1 < nchar(as.character(County)))
nrow(prescribers_county)
#38243 Rows


prescribers_nocounty <-subset(prescribers_keep, nchar(as.character(County)) < 2 )
nrow(prescribers_nocounty)
#1982

summary(prescribers_nocounty$State)

#######################################################################


#https://stackoverflow.com/questions/6364783/capitalize-the-first-letter-of-both-words-in-a-two-word-string


prescribers_county$County_Proper <-paste(tools::toTitleCase(tolower(as.character(prescribers_county$County))),' County, ',prescribers_county$State,sep='' )

head(prescribers_county,n=500)
#Alright, proper county down for most of the data!

prescribers_county_names <-merge(x=prescribers_county,y=subset(income_merge,select=c(ID,FIPS_Char_Fixed,Geography)),
                               all.x=TRUE,all.y=FALSE,by.x="County_Proper",by.y="Geography")

prescribers_county_names$Geography <- prescribers_county_names$County_Proper

head(subset(prescribers_county_names,select=c('County_Proper','Address','City','County')),n=500)

tail(subset(prescribers_county_names,select=c('County_Proper','Address','City','County')),n=500)

head(prescribers_county_names)

nrow(prescribers_county_names)

#######################################################################

#Crosswalk data: https://www.huduser.gov/portal/datasets/usps_crosswalk.html
library(openxlsx)

zip_lookup <- read.xlsx("C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/Geography/ZIP_COUNTY_032019.xlsx",sheet="ZIP_COUNTY_032019")

zip_lookup$FIPS_Char_Fixed <-ifelse(nchar(as.character(zip_lookup$county)) == 4,
                                    paste("0",as.character(zip_lookup$county),sep =""),as.character(zip_lookup$county))
zip_lookup$zip_name <-zip_lookup$zip
head(zip_lookup)
#Inherits variable types from Excel
clean_zip <- subset(zip_lookup,.5 < tot_ratio)
head(clean_zip)


clean.prescribe <- subset(prescribers_nocounty,select=c(First,Last,Address,City,County,State,Postal.Code,zip_five))

prescribers_nocounty_merge <-merge(x=clean_zip,y=clean.prescribe,
                                  all.x=FALSE,all.y=TRUE,by.x="zip_name",by.y="zip_five")

head(prescribers_nocounty_merge)

#Has FIPS code for county, needs name.

#1572.  Need to merge GEOID
prescribers_fips  <-subset(prescribers_nocounty_merge,!is.na(county))

prescribers_fips_names <-merge(x=prescribers_fips,y=subset(income_merge,select=c(ID,FIPS_Char_Fixed,Geography)),
                                   all.x=TRUE,all.y=FALSE,by="FIPS_Char_Fixed")


nrow(prescribers_fips_names)
head(prescribers_fips_names)


######################################################################################################

prescribers_neither <-subset(prescribers_nocounty_merge,is.na(county))

head(prescribers_neither,n=50)

nrow(prescribers_neither)
#46
#Not very many, but.. we'll need to geocode these...

write.csv(x=prescribers_neither,file="C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/Buprenorphine/Odd_Cases.csv")


prescribers_parsed <-read.csv("C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/Buprenorphine/Odd_Cases_Geolocated.csv", header=T,skipNul = TRUE)

nrow(prescribers_parsed)

prescribers_parsed$County_FIPS <-as.character(prescribers_parsed$CensusStateFips*1000+prescribers_parsed$CensusCountyFips) 

prescribers_parsed$County_FIPS

prescribers_parsed$FIPS_Char_Fixed <-ifelse(nchar(prescribers_parsed$County_FIPS) == 4,paste("0",prescribers_parsed$County_FIPS,sep =""),prescribers_parsed$County_FIPS)

prescribers_parsed$FIPS_Char_Fixed

#Roughly 10 that couldn't be automatically geocoded....

prescribers_parsed_geo <-na.omit(merge(x=subset(prescribers_parsed,select=c('FIPS_Char_Fixed','First','Last','Address','City')),y=subset(income_merge,select=c(ID,FIPS_Char_Fixed,Geography)),
                               all.x=TRUE,all.y=FALSE,by="FIPS_Char_Fixed"))

#That's a lot of effort...

prescribers_parsed_geo

##############################################################################################
#Now, to bring it back together....

bup_prescribers <-rbind(
subset(prescribers_county_names,select=c('ID','Geography','First','Last','Address','City')),
subset(prescribers_fips_names,select=c('ID','Geography','First','Last','Address','City')),
subset(prescribers_parsed_geo,select=c('ID','Geography','First','Last','Address','City'))
)

nrow(bup_prescribers)

head(bup_prescribers)

#9 Rows that couldn't be matched.

prescribers_county <-aggregate(First~ID,data=bup_prescribers,FUN="length")

head(prescribers_county)

names(prescribers_county) <-c("GEOID","Buprenorphine Waivers")

write.csv(x=prescribers_county,file="C:/Users/thego/OneDrive/Documents/CSTE/RFP_Tech/Data/Buprenorphine/Buprenorphine_Waivers.csv")
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