


131



HarlowEastls
Location Id = 41

GWestMohawk
Location Id = 356

Season - AvgWd
— Fall-55

Winter-434
— Average-244

_ _ _ _
g £ & &
9, 1UNOS SISIKoIg

D =B
2oz
fgis
H =£a
11
3
3
: ; - .
E 4 Z £

% N6 SisikolE

HarrisSouth18th
Location Id - 73

Location Id - 10

Season - AvgWd

Winter-342
— Fall-372
— Average-357

Peak Pct
AM Peak % 156 %

PN Peak % 20.4 %

Mid Peak % 8.9 %

15% ~

T
=
&

% N0 SISIIKAIE

0% 4
0% <

Season - AvgWd

Summer-91
Average-91

T
oG
Exxs
e wmﬂ
<
gaEe
=
g2
T T T 1
= 3 =2 =
g g g g

% UNoD SISIKalg

HighSouthdth

HighNorth13th
Location Id - 30

Location Id - 48

- &
) w
2321
€ s%®
v E1 g
§FEL
B
E111
= =®
@ £ w©
clao et
£ 2R
5553
s add
o
TEE
T T
g £
9% UG SISIKIE
= =
5 &
2ial
< s
r S5 2
5§ =E4
F4
b4
E111
2= -
“r o
Sa o =
L, BCOE
g ER B
5553 -
& add -
o
TEE B
T T T 1
g £ % g

9 1Uno SISkl

00 kL
00701

000

132



Appendix B - Proportion of Weekly Travel by Day of Week

15thEastAgate
Average Daily Factors for August
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24thEastFilmore

Average Daily Factors for September
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Appendix C

All Daily Counts Data
Download the data in .csv format

All Hourly Counts Data
Download the data in .csv format
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Appendix D

R Code
B
B

# Bicycle Traffic Count Factoring: An Examination of National and Locally
Derived Daily #
# Extrapolation Factors Bicycle Traffic Count
#

HHHHAHHHH AR R R HE R
HHHHBHHRH AR AR R R

#Author : Josh Roll (MAsters of Urban Studies Candidate)
#Date: 4/12/13
#Masters Thesis Bicycle Traffic Factoring Analysis

#Create script defaults
H

#Create 24-hours vector
Hours. <- as.character(seq(0,2300,100))
Hours. <- paste(c(0:23),"00",sep=":")

#Load Data

HourlyPct.. <- read.csv("SummaryTables/HourlyPct.csv",stringsAsFactors =FALSE )
Hourly.. <- read.csv("SummaryTables/Hourly.csv",stringsAsFactors =FALSE )
Daily.. <- read.csv("SummaryTables/Daily.csv",stringsAsFactors =FALSE )

#Load reference data
CountlocationIinformation.. <-
read.csv("SupportingData/CountLocationIinformation.csv", as.is =TRUE)

#Prepare Data
#
#Rename column headers
colnames(HourlyPct..)[1:24] <- Hours.
colnames(Hourly..)[1:24] <- Hours.

#Clean out locations and time periods where data is bad or anomalis
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HourlyPct..
HourlyPct..

2012",]

HourlyPct..

2012")]

HourlyPct..

2012")]

HourlyPct..

2012")]

HourlyPct..

2012")]

HourlyPct..

2012")]

HourlyPct..

2012")]

HourlyPct..

2012")]

HourlyPct..

2012")]

HourlyPct..

<- HourlyPct..
<- HourlyPct..

<- HourlyPct..
<- HourlyPct..
<- HourlyPct..
<- HourlyPct..
<- HourlyPct..
<- HourlyPct..
<- HourlyPct..
<- HourlyPct..

<- HourlyPct..

13thWestAlder",]

HourlyPct..
HourlyPct..
HourlyPct..

<- HourlyPct..
<- HourlyPct..
<- HourlyPct..

[HourlyPct

[HourlyPct..
[HourlyPct..
[HourlyPct..
[HourlyPct..
[HourlyPct..
[HourlyPct..
[HourlyPct..
[HourlyPct..
[HourlyPct..
[HourlyPct..
[HourlyPct..

[HourlyPct..
[HourlyPct..

..SLocation !="AlderSouth18th" ]
SUniqueld !="Total-13thWestAlder-11-28-

SUniqueld != "Total-13thWestAlder-11-29-
SUniqueld != "Total-13thWestAlder-11-30-
SUniqueld != "East-13thWestAlder-11-28-
SUniqueld != "East-13thWestAlder-11-29-
SUniqueld != "East-13thWestAlder-11-30-
SUniqueld != "West-13thWestAlder-11-28-
SUniqueld != "West-13thWestAlder-11-29-
SUniqueld != "West-13thWestAlder-11-30-
SUniqueld !="Total-11.28.2012-11.30.2012-
SLocation !="13thEastKincaid",]

SLocation !="13thEastLincoln",]
SUniqueld !="Total-

DefazioNorthRiverWestBridge-10.03.2012",]

HourlyPct.. <- HourlyPct.. [HourlyPct.. SUniqueld != "Total-
DefazioNorthRiverWestBridge-10.04.2012",]

HourlyPct.. <- HourlyPct.. [HourlyPct.. SUniqueld !="Total-
DefazioNorthRiverWestBridge-10.05.2012",]

HourlyPct.. <- HourlyPct.. [HourlyPct.. SUniqueld !="North-
DefazioNorthRiverWestBridge-10.03.2012",]

HourlyPct.. <- HourlyPct.. [HourlyPct.. SUniqueld != "North-
DefazioNorthRiverWestBridge-10.04.2012",]

HourlyPct.. <- HourlyPct.. [HourlyPct.. SUniqueld != "North-
DefazioNorthRiverWestBridge-10.05.2012",]

HourlyPct.. <- HourlyPct.. [HourlyPct.. SUniqueld !="South-
DefazioNorthRiverWestBridge-10.03.2012",]

HourlyPct.. <- HourlyPct.. [HourlyPct.. SUniqueld != "South-
DefazioNorthRiverWestBridge-10.04.2012",]

HourlyPct.. <- HourlyPct.. [HourlyPct.. SUniqueld != "South-
DefazioNorthRiverWestBridge-10.05.2012",]

Hourly.. <- Hourly.. [Hourly.. SLocation !="AlderSouth18th",]
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Datalnbound. <-

LocationsToPredict..[LocationsToPredict..SInbound == TRUE &
LocationsToPredict..SLocation == clcp,][1:24]

"sample" data

DirectionalAverage. <- Factors_[[type]][["Inbound"]]
AmSample. <- sum(Datalnbound.[AmPeakHours.] )
#Determine aggregate APM percentage

AMPercentage.dr <- sum(DirectionalAverage.[AmPeakHours.])
#Multiply by directional average percentages to estimate

InboundSum <- round(AmSample. / AMPercentage.dr,0)

#To estimate using Outbound factors
H+++++H -+
#Determine Inbound direction
OutboundDirection <-

CountLocationIinformation..SOutbound[CountLocationIinformation..SLocation%in%clcp]

#Assign oneway
names(OutboundDirection) <-

CountLocationInformation..SOnewayDirection[CountLocationInformation..SLocation%in

%clcp]

#Select inbound data
DataOutbound. <-

LocationsToPredict..[LocationsToPredict..SOutbound == TRUE &
LocationsToPredict..SLocation == clcp,][1:24]

"sample" data

InboundSum

DirectionalAverage. <- Factors_[[type]][["Outbound"]]
AmSample. <- sum(DataOutbound.[AmPeakHours.] )
#Determine aggregate AM percentage

AMPercentage.dr <- sum(DirectionalAverage.[AmPeakHours.])
#Multiply by directional average percentages to estimate

OutboundSum <- round(AmSample. / AMPercentage.dr,0)

#Store Directional Results
#Consider if location is oneway - only count one direction
if(IsOneway){
if(InboundDirection == names(InboundDirection )){
AmResultsComparison..[clcp,"Directional"] <-

}

if(OutboundDirection == names(OutboundDirection )){
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OutboundSum

+ OutboundSum

"sample" data

AmResultsComparison..[clcp,"Directional"] <-

}

}else {
#Store both directions if not a oneway
AmResultsComparison..[clcp,"Directional"] <- InboundSum

}

#Calculate NBPD estimate
#
AmSample. <- DataTotal.[AmPeakHours.]

#2 hours

AMPercentage.dr <- .10

#Calculate value of singe percentage 1% = x)

Xpct <- sum(AmSample.) / (AMPercentage.dr * 100)
#Multiply by directional average percentages to estimate

NBPDSum <- round(sum( Xpct * 100) * 1.05,0)

#Store Local results
AmResultsComparison..[clcp,"NBPD"] <- NBPDSum

#Convert to dataframe

AmResultsFinal.. <- as.data.frame(AmResultsComparison..)
AmResultsFinal..SLocation <- rownames(AmResultsFinal..)

#Remove long rownames

rownames(AmResultsFinal..) <- 1:length(rownames(AmResultsFinal..))
#Add season

AmResultsFinal..5Season <- SeasonToAnalyze

#Add facility type

AmResultsFinal..SType <-

CountLocationIinformation..SType[match(AmResultsFinal..SLocation,CountLocationinfor

mation..SLocation)]

#Use factors to estimate data held out
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#Do PM

H

T

#Determine data to predict using factors
#Create dim names for matrix
DM3 <- unique(LocationsToPredict..SLocation)

#Create matrix
PmResultsComparison.. <- matrix(0,nrow = length(DM3),ncol = 4,
dimnames =
list(DM3,c("Directional","LocalTotal","NBPD","Actual")))

#Add actual column
PmResultsComparison..[,"Actual"] <-
rowSums(LocationsToPredict..[1:24])[LocationsToPredict..SDirection == "Total"]

#for(clcp in rownames(LocationsToPredict..)){
for(clcp in DM3){

#Calculate Local Estimate

#

#Grab data for direction and location

DataTotal. <- LocationsToPredict..[LocationsToPredict..SDirection
== "Total" & LocationsToPredict..SLocation == clcp,][1:24]

#2 hours

PmPeakHours. <- 17:18

#Determine is location is oneway
IsOneway <-
CountLocationIinformation..SIsOneway[CountLocationIinformation..SLocation%in%clcp]

#Do if data exists

if(length(rownames(DataTotal. )) !=0) {
#Determine PM "sample"
PmSample. <- DataTotal.[PmPeakHours.]
#Grab location
Location <- clcp
#To estimate using Total factors
Ht+++++++ bbb
#DirectionalAverage. <- FinalTotalAvg.
DirectionalAverage. <- Factors_[[type]][["Total"]]
#Determine aggregate AM percentage
PMPercentage.dr <- sum(DirectionalAverage.[PmPeakHours.])
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"sample" data

#Calculate value of single percentage 1% = x)
Xpct <- sum(PmSample.) / (PMPercentage.dr * 100)
#Multiply by directional average percentages to estimate

LocalSum <- round(sum( Xpct * 100),0)
#Store Local results
PmResultsComparison..[clcp,"LocalTotal"] <- LocalSum

#To estimate using Inbound factors
H++++++++ b
#Determine Inbound direction
InboundDirection <-

CountLocationIinformation..SInbound[CountLocationInformation..SLocation%in%clcp]

#Assign oneway
names(InboundDirection) <-

CountLocationIinformation..SOnewayDirection[CountLocationInformation..SLocation%in

%clcp]

#Select inbound data
Datalnbound. <-

LocationsToPredict..[LocationsToPredict..SInbound == TRUE &
LocationsToPredict..SLocation == clcp,][1:24]

"sample" data

DirectionalAverage. <- Factors_[[type]][["Inbound"]]
PmSample. <- sum(Datalnbound.[PmPeakHours.] )
#Determine aggregate APM percentage

PMPercentage.dr <- sum(DirectionalAverage.[PmPeakHours.])
#Multiply by directional average percentages to estimate

InboundSum <- round(PmSample. / PMPercentage.dr,0)

#To estimate using Outbound factors
H++++++++
#Determine Inbound direction
OutboundDirection <-

CountLocationIinformation..SOutbound[CountLocationIinformation..SLocation%in%clcp]

#Assign oneway
names(OutboundDirection) <-

CountLocationIinformation..SOnewayDirection[CountLocationInformation..SLocation%in

%clcp]

#Select outbound data
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DataOutbound. <-

LocationsToPredict..[LocationsToPredict..SOutbound == TRUE &
LocationsToPredict..SLocation == clcp,][1:24]

"sample" data

InboundSum

OutboundSum

+ OutboundSum

"sample" data

DirectionalAverage. <- Factors_[[type]][["Outbound"]]
PmSample. <- sum(DataOutbound.[PmPeakHours.] )
#Determine aggregate AM percentage

PMPercentage.dr <- sum(DirectionalAverage.[PmPeakHours.])
#Multiply by directional average percentages to estimate

OutboundSum <- round(PmSample. / PMPercentage.dr,0)

#Store Directional Results
#Consider if location is oneway - only count one direction
if(IsOneway){
if(InboundDirection == names(InboundDirection )){
PmResultsComparison..[clcp,"Directional"] <-

}

if(OutboundDirection == names(OutboundDirection )){
PmResultsComparison..[clcp,"Directional"] <-

}

}else {
#Store both directions if not a oneway
PmResultsComparison..[clcp,"Directional"] <- InboundSum

}

#Calculate NBPD estimate
H

T

#Determine PM "sample"

PmSample. <- DataTotal.[PmPeakHours.]

#2 hours

PMPercentage.dr <- .15

#Calculate value of singe percentage 1% = x)

Xpct <- sum(PmSample.) / (PMPercentage.dr * 100)
#Multiply by directional average percentages to estimate

NBPDSum <- round(sum( Xpct * 100) * 1.05,0)
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#Store Local results
PmResultsComparison..[clcp,"NBPD"] <- NBPDSum

#Convert to dataframe

PmResultsFinal.. <- as.data.frame(PmResultsComparison..)

PmResultsFinal..SLocation <- rownames(PmResultsFinal..)

#Remove long rownames

rownames(PmResultsFinal..) <- 1:length(rownames(PmResultsFinal..))

#Add season

PmResultsFinal..SSeason <- SeasonToAnalyze

#Add facility type

PmResultsFinal..SType <-
CountLocationInformation..SType[match(PmResultsFinal..SLocation,CountLocationInfor
mation..SLocation)]

#Select locations to check results
#Never counted in Estimation data
if(city == "Eugene"){
ToPlot. <-
c("15thWestlJefferson","AlderNorth27th","AmazonPathNorth24th",

"DefazioSouthRiverEastBridge","DeltaBPBridgeEastGoodPasture","FernRidgeEastDaneb
o","FernRidgeEastSeneca","FernRidgeSouthWestMoeBr",
"FirEastRiverRd"
,"FriendlySouth18th","HighNorth13th","HighSouth4th","MonroeSouth8th",
"NorthbankSouthGreenwayBr",
"NorthbankSouthOwossaBr","NorthbankWestDeltaHwy/","NorthbankEastKnickerbocker

n
7

"PearlSouth19th",
"SouthbankSouthGreenwayBr","UniversityNorth24th/", "WillametteNorth15th")

}

if(city == "Springfield"){
#Springfield
ToPlot. <-

c("32ndSouthOregon","EWEBPathEast5th","EWEBPathEastPioneerPkwy","DEastPioneer
PkwyPath",
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"GWestMohawk","GoodpastureEastDeltaHwy","GatewayBPBridgeEast|5","Gateway
StreetEastl5" ,"HarlowEast|5","PioneerPkwySouthQ","ThurstonEast58th")

}

if(city == "BothJurisdictions"){
ToPlot. <-
c("15thWestlefferson","AlderNorth27th","AmazonPathNorth24th",

"DefazioSouthRiverEastBridge","DeltaBPBridgeEastGoodPasture","FernRidgeEastDaneb
o","RichardsonBridge","HeronBridgeSouthFernRidge",

"FirEastRiverRd"
,"FriendlySouth18th","GoodpastureEastDeltaHwy","GWestMohawk","HighNorth13th","
HighSouth4th","MonroeSouth8th",

"NorthbankSouthGreenwayBr",
"EastbankSouthOwossoBr","NorthbankWestDeltaHwy","NorthbankEastKnickerbocker",

"PearlSouth19th",
"SouthbankSouthGreenwayBr","UniversityNorth24th", "WillametteNorth15th",

"32ndSouthOregon","EWEBPathEast5th","EWEBPathEastPioneerPkwy","DEastPioneerP
kwyPath",

"GatewayBPBridgeEast|5","GatewayStreetEast|5"
,"HarlowEast|5","PioneerPkwySouthQ","ThurstonEast58th")

}

#Select location of interest

AmResultsFinalPlot.. <-
AmResultsFinal..[AmResultsFinal..SLocation%in%ToPlot.,]

PmResultsFinalPlot.. <-
PmResultsFinal..[PmResultsFinal..SLocation%in%ToPlot.,]

#Select facility type
if(type !="All"){
AmResultsFinalPlot.. <-
AmResultsFinalPlot..[AmResultsFinalPlot..SType == type,]
PmResultsFinalPlot.. <-
PmResultsFinalPlot..[PmResultsFinalPlot..SType == type,]

}

# #Create table for output
#
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AmResultsFinalPlot..SPeriod <- "AM"
PmResultsFinalPlot..SPeriod <- "PM"

Result_[[city]][[type]] <- rbind( AmResultsFinalPlot..,

PmResultsFinalPlot..)

#Result2_[[city]][[type]] <- list(coIMeans(AmResultsFinalPlot..[,8:10]),

colMeans(PmResultsFinalPlot..[,8:10]),
#

colMeans(AmResultsFinalPlot..[,11:13]),colMeans(PmResultsFinalPlot..[,11:13]))

#write.csv(Result.., file =

paste("SummaryTables/FactorResults/",type," _HourExtrapolationResultsByType_",city,"

.csv",sep=""))

#Springfield if loop
}

#Facility type loop
}

#Jurisdiction loop

}

#period loop
}

#Format data for easier symbolizing

#Create data frame to store results.
ResultsFormatted.. <- data.frame()

for(type in c("Path","Lane","Blvd","NoFacility")){
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#Create data frame
TempResults.. <- as.data.frame(Result_[["Bothlurisdictions"]][[type]])

if(nrow(TempResults..) > 0 ){

#Select only columns of interest
TempResults.. <-
TempResults..[,c("LocalTotal","Directional","NBPD","Actual","Location","Period","Type")

]

#Add city
#TempResults..SCity <- cities

#Add to master results dataframe
ResultsFormatted.. <- rbind(ResultsFormatted..,TempResults..)

#Change row names
rownames(ResultsFormatted..) <- 1:nrow(ResultsFormatted..)

#Reformat factors for display
FinalFactors_ <- list()
for(period in c("AM","PM")){
Am. <- NULL
Pm. <- NULL
Period. <- NULL
for(type in c("Path","Lane","Blvd","NoFacility")){
if(period == "AM"){
Period <- round(sum(Factors_[[type]][["Total"]][8:9]),2)
names(Period) <- type
Period. <- c(Period.,Period)
}
if(period == "PM"){
Period <- round(sum(Factors_[[type]][["Total"]][17:18]),2)
names(Period) <- type
Period. <- c(Period.,Period)
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FinalFactors_[["LocalTotal"]][[period]] <- list(Period.)

#Add NBPDP

NBPDPAmFactors. <- ¢(0.10,0.10,0.10,0.10)
names(NBPDPAmFactors.) <- c("Path","Lane","Blvd","NoFacility")
FinalFactors_[["NBPD"]][["AM"]] <- NBPDPAmFactors.
NBPDPPmFactors. <- ¢(.15,.15,.15,.15)

names(NBPDPPmFactors.) <- c("Path","Lane","Blvd","NoFacility")
FinalFactors_[["NBPD"]][["PM"]] <- NBPDPPmFactors.

#Plot the results
#

#Create a list to tore all final results
FinalResults_ <- list()

#open pdf

pdf(paste("Reports/FactorReports/FallSummerFactors_ComarisonTotal_and_NBPDP
pdf",sep=""),width = 11.5, height = 9)

#Set pdf parameters

par(mfrow = ¢(2,2),xpd = TRUE,mar=par()Smar+c(0,2,0,9))

Xlim <- ¢(0,3000)
Ylim <- ¢(0,3000)
Obs_ <- list()
Est_ <- list()

t#Local Total AM
H++++++++++H

TestLocations. <- unique(ResultsFormatted..SLocation)

for(result in c("LocalTotal","NBPD")){
for(period in c("AM","PM")){
Obs_ <- list()
Est_ <- list()
for(tl in TestLocations. ){
HiHt
Obs <- ResultsFormatted..SActual[(ResultsFormatted..SLocation == t| &
ResultsFormatted..SPeriod == period)]
Est <- ResultsFormatted..[,result][ResultsFormatted..SLocation == t| &
ResultsFormatted..SPeriod == period]
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#Determine symbol for plot

#BikeFac <- CountLocationInformation..SFactorGroup[match(tl,
CountLocationIinformation..SLocation)]

BikeFac <- CountLocationIinformation..SType[match(tl,
CountLocationInformation..SLocation)]

if(BikeFac == "Path"){Pch <- 5}

if(BikeFac == "Lane"){Pch <- 10}

if(BikeFac == "Blvd"){Pch <- 18}

if(BikeFac == "NoFacility"){Pch <- 8}

#Plot is available
if(!(is.na(Obs))){
plot(Obs~Est, main = paste("Results for",result, period, sep=
Xlim, ylim = Ylim, pch = Pch, col = "black")
par(new = TRUE)
#Store
Obs_[[tl]] <- Obs
Est_[[tl]] <- Est

nn

),xlim =

par(xpd = FALSE)

#Add 45 reference line

abline(a=0,b =1, col ="red")

par(xpd = TRUE)

#Develop summary

Location. <- as.character(do.call("rbind",strsplit(names(Obs_),"-"))[,1])

#Season <- as.character(do.call("rbind",strsplit(names(Obs_),"-"))[,2])

BestResult.. <- data.frame(Location = Location., Obs = unlist(Obs_,F,F), Est =
unlist(Est_,F,F))

#BestResult..SPctDiff <- round(BestResult..5Obs / BestResult..SEst,2)

#BestResult..SAbsPctDiff <- round( abs(1-(BestResult..50bs / BestResult..SEst)),2)

BestResult..SPctDiff <- round(BestResult..SEst / BestResult..SObs,2)

BestResult..SAbsPctDiff <- round( abs(1-(BestResult..SEst / BestResult..50bs)),2)

BestResult..SType <-
CountLocationIinformation..SType[match(BestResult..SLocation,
CountLocationInformation..SLocation)]

BestResult..SFedClass <-
CountLocationInformation..SFedClass[match(BestResult..SLocation,
CountLocationIinformation..SLocation)]
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BestResult..SFactorGroup <-
CountLocationIinformation..SFactorGroup[match(BestResult..SLocation,
CountLocationIinformation..SLocation)]

BestResult..SLocationld <-
CountLocationInformation..SLocationld[match(BestResult..SLocation,
CountLocationInformation..SLocation)]

BestResult.. <- BestResult..[order(BestResult..SAbsPctDiff),]

#BestResult.. <- BestResult..[order(BestResult..SType),]

#Store final results data frame

FinalResults_[[paste(result, period, sep="-")]] <- BestResult..

#Add legend

RMSE <- round(summary(Im(unlist(Obs_)~unlist(Est_)))Ssigma,2)

RMSE <- paste("RMSE =",RMSE,sep="")

RSquared <- round(summary(Im(unlist(Obs_)~unlist(Est_)))Sr.squared,2)

RSquared <- paste("R-squared =", RSquared, sep="")

MeanAbsDiff <- round(mean(BestResult..SAbsPctDiff),2)

MeanAbsDiff <- paste("Mean Abs Diff = ", MeanAbsDiff)

#MeanAbsDiff.Fg <-
round(tapply(BestResult..SAbsPctDiff,BestResult..SFactorGroup,mean),2)

MeanAbsDiff.Fg <-
round(tapply(BestResult..SAbsPctDiff,BestResult..SType,mean),2)

#Add legend 1

legend("topleft" title = "Results Summary", legend =c(RMSE, RSquared,
MeanAbsDiff) )

#Add legend 2
legend(3150,3100,title = "Mean Abs Diff by Factor Group", legend
=c(paste(names(MeanAbsDiff.Fg[1]),MeanAbsDiff.Fg[1],sep="-"),
paste(names(MeanAbsDiff.Fg[2]),MeanAbsDiff.Fg[2],sep="-
"), paste(names(MeanAbsDiff.Fg[3]),MeanAbsDiff.Fg[3],sep="-"),
paste(names(MeanAbsDiff.Fg[4]),MeanAbsDiff.Fg[4],sep="-")),cex = .9)

#Add legend 3

Factors. <- unlist(FinalFactors_[[result]][[period]])

Factors. <- paste(names(Factors.),Factors.,sep="-")
#legend("bottomright", legend = c("Factors","Local",AmTotalFactors.))
legend(3150,2000, legend = c("Factors",result,Factors.))

#Add legend 4
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legend("bottomright",title = "Legend", legend =
c("Path","Lane","Blvd","NoFacilities"),

pch =¢(5,10,18,8), cex = .8,pt.cex = 1.2)

par(xpd = FALSE)

}
}

dev.off()

#Create list ot store results
Result2_ <- list()

#Define vector or factors to work through
SampleFactors. <- seq(.05,.30,.02)

for(samplefactor in SampleFactors.){

TotalPmFactors. <- rep(samplefactor, 5)

names(TotalPmFactors.) <- c("Blvd","Lane","NoFacility","Path-Commute","Path-
Rec")

TotalAmFactors. <- rep(samplefactor, 5)

names(TotalAmFactors.) <- c¢("Blvd","Lane","NoFacility","Path-Commute","Path-
Rec")

#Apply Factors to count stations not selected for factor creation

#Determine count stations to apply factors too

TestData.. <- Hourly..

#Create vector of test locations

TestLocations. <- unique(TestData..SLocation)

#Remove All days but Tuesday and Thursday

TestData.. <- TestData..[TestData..SWeekday%in%c("Tuesday","Thursday"),]
#Remove Spring

TestData.. <- TestData..[TestData..SSeason !="Spring",]

#Append factor Groups
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TestData..SFactorGroup <-
CountLocationIinformation..SFactorGroup[match(TestData..SLocation,
CountLocationIinformation..SLocation)]

#Create an observed array
H

g

#Create an array to store observed counts
ObservedCounts..DayClSe <- array(NA, c(length(TestLocations.), 3, 2), dimnames =
list(TestLocations., c("Summer","Fall","Winter"),
c("Tuesday","Thursday")))

#Populate array with observed values
for(tl in TestLocations.){
#Select data
TempTestData.. <- TestData..[TestData..SLocation == tl,]
#Do Total
B+ttt
TempTestData.. <- TempTestData..[TempTestData..SDirection == "Total",]
#Do each day
for(day in TempTestData..SDate){
#Establish day
Weekday <- TempTestData..SWeekday[TempTestData..SDate%in%day]
#Establish season
season <- TempTestData..SSeason[TempTestData..SDate%in%day]
#Do Am
ObservedCount <-
sum(TempTestData..[TempTestData..SDate%in%day,][1:24])
#Store result
ObservedCounts..DayClSe [tl,season,Weekday] <- ObservedCount

#Estimate using factors
H

s

#Create Array to store raw results

H#Total
AmTotalResults..DayClSe <- array(NA, c(length(TestLocations.), 3, 2), dimnames =
list(TestLocations., c("Summer","Fall","Winter"),
c("Tuesday","Thursday")))
PmTotalResults..DayClSe <- array(NA, c(length(TestLocations.), 3, 2), dimnames =
list(TestLocations., c("Summer","Fall","Winter"),
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c("Tuesday","Thursday")))
#NBPDP
AmNBPDPResults..DayClSe <- array(NA, c(length(TestLocations.), 3, 2), dimnames =
list(TestLocations., c("Summer","Fall","Winter"),
c("Tuesday","Thursday")))
PmNBPDPResults..DayClSe <- array(NA, c(length(TestLocations.), 3, 2), dimnames =
list(TestLocations., c("Summer","Fall","Winter"),
c("Tuesday","Thursday")))

#Apply Factors

#Total
for(tl in TestLocations.){
#Select data
TempTestData.. <- TestData..[TestData..SLocation == tl,]
#Establish facility type
#type <- unique(TempTestData..SType)
type <- unique(TempTestData..SFactorGroup)
#Do Total
L o o
TempTestData.. <- TempTestData..[TempTestData..SDirection == "Total",]

#Do each day
for(day in TempTestData..SDate){
#Local Total
R o A RS e
#Establish day
Weekday <- TempTestData..SWeekday[TempTestData..SDate%in%day]
#Establish season
season <- TempTestData..SSeason[TempTestData..SDate%in%day]
#Raw
#Do Am
AmResult <-
round(sum(TempTestData..[TempTestData..SDate%in%day,][8:9]) /
TotalAmFactors.[type],0)

AmTotalResults..DayClSe[tl,season,Weekday] <- AmResult
#Do Pm
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PmResult <-
round(sum(TempTestData..[TempTestData..SDate%in%day,][17:18]) /
TotalPmFactors.[type],0)

PmTotalResults..DayClSe[tl,season,Weekday] <- PmResult

}
}
#Plot results
#::::::::::::::::::: === ====
#::::::::::::::::::: === ====

#Create vector of |l result matrices
Results. <- ¢("Am Study Area","Pm Study Area")

for(result in Results.){
if(result == "Am Study Area"){Data.. <- AmTotalResults..DayClSe}
if(result == "Pm Study Area"){Data.. <- PmTotalResults..DayClSe}
if(result == "Am NBPDP"){Data.. <- AmMNBPDPResults..DayClSe}
if(result == "Pm NBPDP"){Data.. <- PmMNBPDPResults..DayClSe}

Obs_ <- list()
Est_ <- list()

#Local Total AM
HH++++H b
for(tl in TestLocations. ){
for(season in c("Summer","Fall","Winter")){
for(weekday in c("Tuesday","Thursday")){

#Determine symbol for plot

BikeFac <- CountLocationIinformation..SFactorGroup[match(tl,
CountLocationInformation..SLocation)]

if(BikeFac == "Path-Rec"){Pch <- 5}

if(BikeFac == "Path-Commute"){Pch <- 25}

if(BikeFac == "Lane"){Pch <- 12}

if(BikeFac == "Blvd"){Pch <- 13}

if(BikeFac == "NoFacilities"){Pch <- 8}
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H#Tuesday
if(weekday == "Tuesday"){
#Grab observed and estimated data
Obs <- ObservedCounts..DayClISe[tl,season,"Tuesday"]
Est <- Data..[tl,season,"Tuesday"]
if(!(is.na(Obs))){
#Store
Obs_[[paste(tl,season,weekday,sep="-")]] <- Obs
Est_[[paste(tl,season,weekday,sep="-")]] <- Est

}

#Thursday

if(weekday == "Thursday"){
Obs <- ObservedCounts..DayClSe[tl,season,"Thursday"]
Est <- Data..[tl,season,"Thursday"]
#Grab observed and estimated data #Plot is available
if(!(is.na(Obs))){

#Store
Obs_[[paste(tl,season,weekday,sep="-")]] <- Obs
Est_[[paste(tl,season,weekday,sep="-")]] <- Est

Location. <- as.character(do.call("rbind",strsplit(names(Obs_),"-"))[,1])

Season <- as.character(do.call("rbind",strsplit(names(Obs_),"-"))[,2])

BestResult.. <- data.frame(Location = Location., Season = Season, Obs =
unlist(Obs_,F,F), Est = unlist(Est_,F,F),

Weekday = do.call("rbind",strsplit( names(Obs_),"-"))[,3] )
BestResult..SPctDiff <- round(BestResult..SEst /BestResult..SObs ,2)
BestResult..SAbsPctDiff <- round( abs(1-( BestResult..SEst / BestResult..SObs )),2)
BestResult..SType <-

CountLocationIinformation..SType[match(BestResult..SLocation,
CountLocationInformation..SLocation)]
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BestResult..SFactorGroup <-
CountLocationIinformation..SFactorGroup[match(BestResult..SLocation,
CountLocationIinformation..SLocation)]

BestResult..SFedClass <-
CountLocationInformation..SFedClass[match(BestResult..SLocation,
CountLocationInformation..SLocation)]

BestResult..SLocationld <-
CountLocationInformation..SLocationld[match(BestResult..SLocation,
CountLocationInformation..SLocation)]

BestResult.. <- BestResult..[order(BestResult..SAbsPctDiff),]

#Result_[[result]] <- BestResult..

#Add legend

RMSE <- round(summary(Im(unlist(Obs_)~unlist(Est_)))Ssigma,2)

RMSE <- paste("RMSE =",RMSE,sep="")

RSquared <- round(summary(Im(unlist(Obs_)~unlist(Est_)))Sr.squared,2)

RSquared <- paste("R-squared =", RSquared, sep="")

MeanAbsDiff <- round(mean(BestResult..SAbsPctDiff),2)

MeanAbsDiff <- paste("Mean Abs Diff =", MeanAbsDiff)

MeanAbsDiff.Fg <-
round(tapply(BestResult..SAbsPctDiff,BestResult..SFactorGroup,mean),2)

if(result !="Am Study Area"){
if(any(MeanAbsDiff.Fg < .30)){
ToSave <- MeanAbsDiff.Fg[MeanAbsDiff.Fg < .30]
Result2_[[paste(as.character(samplefactor),result,sep="-")]] <- ToSave

#End result loop
}

#Create data to apply data
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TestData.. <- Hourly..

#Define factors derived froim iterative process

TotalAmFactors. <- ¢(0.15,0.15,0.13,0.13,0.15)

names(TotalAmFactors.) <- c¢("Blvd","Lane","NoFacility","Path-Commute","Path-
Rec")

TotalPmFactors. <- ¢(0.19,0.17,0.19,0.21,0.25)

names(TotalPmFactors.) <- c("Blvd","Lane","NoFacility","Path-Commute","Path-
Rec")

#define NPBDP factors

NBPDPAmFactors. <- ¢(0.10,0.10,0.10,0.10,0.10)

names(NBPDPAmFactors.) <- ¢("Blvd","Lane","NoFacility","Path-Commute","Path-
Rec")

NBPDPPmFactors. <- ¢(.15,.15,.15,.15,.15)

names(NBPDPPmFactors.) <- c("Blvd","Lane","NoFacility","Path-Commute","Path-
Rec")

#Apply Factors to count stations not selected for factor creation

#Determine count stations to apply factors too

#TestData.. <- Hourly..[!(Hourly..SLocation%in%Samplelds.),]

#Create vector of test locations

TestLocations. <- unique(TestData..SLocation)

#Remove All days but Tuesday and Thursday

TestData.. <- TestData..[TestData..SWeekday%in%c("Tuesday","Thursday"),]

#Remove Spring

TestData.. <- TestData..[TestData..SSeason !="Spring",]

#Append factor Groups

TestData..SFactorGroup <-
CountLocationIinformation..SFactorGroup[match(TestData..SLocation,
CountLocationIinformation..SLocation)]

#Create an observed counts array
H

s

#Create an array to store observed counts
ObservedCounts..DayClSe <- array(NA, c(length(TestLocations.), 3, 2), dimnames =
list(TestLocations., c("Summer","Fall","Winter"),
c("Tuesday","Thursday")))

#Populate array with observed values
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for(tl in TestLocations.){
#Select data
TempTestData.. <- TestData..[TestData..SLocation == tl,]
#Do Total
Ht++++++++HH bbb
TempTestData.. <- TempTestData..[TempTestData..SDirection == "Total",]
#Do each day
for(day in TempTestData..SDate){
#Establish day
Weekday <- TempTestData..SWeekday[TempTestData..SDate%in%day]
#Establish season
season <- TempTestData..SSeason[TempTestData..SDate%in%day]
#Do Am
ObservedCount <-
sum(TempTestData..[TempTestData..SDate%in%day,][1:24])
#Store result
ObservedCounts..DayClSe [tl,season,Weekday] <- ObservedCount

}

#Estimate using factors
H
#Create Array to store raw results

#Total
AmTotalResults..DayClSe <- array(NA, c(length(TestLocations.), 3, 2), dimnames =
list(TestLocations., c("Summer","Fall","Winter"),
c("Tuesday","Thursday")))
PmTotalResults..DayClISe <- array(NA, c(length(TestLocations.), 3, 2), dimnames =
list(TestLocations., c("Summer","Fall","Winter"),
c("Tuesday","Thursday")))
#NBPDP
AmNBPDPResults..DayClSe <- array(NA, c(length(TestLocations.), 3, 2), dimnames =
list(TestLocations., c("Summer","Fall","Winter"),
c("Tuesday","Thursday")))
PmNBPDPResults..DayClSe <- array(NA, c(length(TestLocations.), 3, 2), dimnames =
list(TestLocations., c("Summer","Fall","Winter"),
c("Tuesday","Thursday")))

#Apply Factors
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#Total
for(tl in TestLocations.){
#Select data
TempTestData.. <- TestData..[TestData..SLocation == tl,]
#Establish facility type
#type <- unique(TempTestData..SType)
type <- unique(TempTestData..SFactorGroup)
#Do Total
B
TempTestData.. <- TempTestData..[TempTestData..SDirection == "Total",]

#Do each day
for(day in TempTestData..SDate){
#Local Total
HA+++++++ bbb
#Establish day
Weekday <- TempTestData..SWeekday[TempTestData..SDate%in%day]
#Establish season
season <- TempTestData..SSeason[TempTestData..SDate%in%day]
#Raw
#Do Am
AmResult <-
round(sum(TempTestData..[TempTestData..SDate%in%day,][8:9]) /
TotalAmFactors.[type],0)
if(is.na(AmResult)){

AmResult <-
round(sum(TempTestData..[TempTestData..SDate%in%day,][8:9]) /
mean(TotalAmFactors.),0)

}

AmTotalResults..DayClSe[tl,season,Weekday] <- AmResult

#Do Pm

PmResult <-
round(sum(TempTestData..[TempTestData..SDate%in%day,][17:18]) /
TotalPmFactors.[type],0)

if(is.na(PmResult)){

PmResult <-
round(sum(TempTestData..[TempTestData..SDate%in%day,][17:18]) /
mean(TotalPmFactors.),0)

}

PmTotalResults..DayClISe[tl,season,Weekday] <- PmResult
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#NBPDP

R I o R E e

#Local Total

HH++++HH bbb

#Establish day

Weekday <- TempTestData..SWeekday[TempTestData..SDate%in%day]

#Establish season

season <- TempTestData..SSeason[TempTestData..SDate%in%day]

#Do Am

AmResult <-
round(sum(TempTestData..[TempTestData..SDate%in%day,][8:9]) /
NBPDPAmFactors.[type],0)

if(is.na(AmResult)){

AmResult <-
round(sum(TempTestData..[TempTestData..SDate%in%day,][8:9]) /
mean(NBPDPAmFactors.),0)

}

#Add NBPDP multiplier

AmResult <- AmResult * 1.05

AmNBPDPResults..DayClSe[tl,season,Weekday] <- AmResult

#Do Pm

PmResult <-
round(sum(TempTestData..[TempTestData..SDate%in%day,][17:18]) /
NBPDPPmPFactors.[type],0)

if(is.na(PmResult)){

PmResult <-
round(sum(TempTestData..[TempTestData..SDate%in%day,][17:18]) /
mean(NBPDPPmFactors.),0)

}
PmResult <- PmResult * 1.05
PmNBPDPResults..DayClSe[tl,season,Weekday] <- PmResult

}

#Plot results

#open pdf
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pdf(paste("Reports/FactorReports/SelectedFactors_ComarisonTotal_and_NBPDP.pd
f',sep=""),width = 11.5, height = 9)

#Set pdf parameters

par(mfrow = ¢(2,2),xpd = TRUE,mar=par()Smar+c(0,2,0,9))

Xlim <- ¢(0,3000)

Ylim <- ¢(0,3000)

#Create vector of |l result matrices
Results. <- c("Am Study Area","Pm Study Area","Am NBPDP","Pm NBPDP")
Result_ <- list()

for(result in Results.){
if(result == "Am Study Area"){Data.. <- AmTotalResults..DayClSe}
if(result == "Pm Study Area"){Data.. <- PmTotalResults..DayClISe}
if(result == "Am NBPDP"){Data.. <- AMNBPDPResults..DayClSe}
if(result == "Pm NBPDP"){Data.. <- PmMNBPDPResults..DayClSe}

Obs_ <- list()
Est_ <- list()

#Local Total AM
L o T O i o S S
for(tl in TestLocations. ){
for(season in c("Summer","Fall","Winter")){
for(weekday in c("Tuesday","Thursday")){

#Determine symbol for plot

BikeFac <- CountLocationIinformation..SFactorGroup[match(tl,
CountLocationIinformation..SLocation)]

if(BikeFac == "Path-Rec"){Pch <- 5}

if(BikeFac == "Path-Commute"){Pch <- 25}

if(BikeFac == "Lane"){Pch <- 12}

if(BikeFac == "Blvd"){Pch <- 13}

if(BikeFac == "NoFacilities"){Pch <- 8}

#Tuesday
if(weekday == "Tuesday"){
#Grab observed and estimated data
Obs <- ObservedCounts..DayClISe[tl,season,"Tuesday"]
Est <- Data..[tl,season,"Tuesday"]
if(!(is.na(Obs))){
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plot(Obs~Est, xlim = Xlim, ylim = Ylim, pch = Pch, col = "black",
main ="")

par(new = TRUE)

#Store

Obs_[[paste(tl,season,weekday,sep="-")]] <- Obs

Est_[[paste(tl,season,weekday,sep="-")]] <- Est

}

#Thursday
if(weekday == "Thursday"){
Obs <- ObservedCounts..DayClSe[tl,season,"Thursday"]
Est <- Data..[tl,season,"Thursday"]
#Grab observed and estimated data #Plot is available
if(!(is.na(Obs))){
plot(Obs~Est, xlim = Xlim, ylim = Ylim, pch = Pch, col = "black",
main = result)
par(new = TRUE)
#Store
Obs_[[paste(tl,season,weekday,sep="-")]] <- Obs
Est_[[paste(tl,season,weekday,sep="-")]] <- Est

}

par(xpd = FALSE)

#Add 45 reference line

abline(a=0,b =1, col ="red")

par(xpd = TRUE)

#Develop summary

Location. <- as.character(do.call("rbind",strsplit(names(Obs_),"-"))[,1])

Season <- as.character(do.call("rbind",strsplit(names(Obs_),"-"))[,2])

BestResult.. <- data.frame(Location = Location., Season = Season, Obs =
unlist(Obs_,F,F), Est = unlist(Est_,F,F),

Weekday = do.call("rbind",strsplit( names(Obs_),"-"))[,3] )
#BestResult..SPctDiff <- round(BestResult..SObs / BestResult..SEst,2)
#BestResult..SAbsPctDiff <- round( abs(1-(BestResult..50bs / BestResult..SEst)),2)
BestResult..SPctDiff <- round(BestResult..SEst / BestResult..SObs,2)
BestResult..5AbsPctDiff <- round( abs(1-(BestResult..SEst / BestResult..50bs)),2)
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BestResult..SType <-
CountLocationIinformation..SType[match(BestResult..SLocation,
CountLocationIinformation..SLocation)]

BestResult..SFactorGroup <-
CountLocationIinformation..SFactorGroup[match(BestResult..SLocation,
CountLocationInformation..SLocation)]

BestResult..SFedClass <-
CountLocationInformation..SFedClass[match(BestResult..SLocation,
CountLocationInformation..SLocation)]

BestResult..SLocationld <-
CountLocationInformation..SLocationld[match(BestResult..SLocation,
CountLocationIinformation..SLocation)]

BestResult.. <- BestResult..[order(BestResult..SAbsPctDiff),]

Result_[[result]] <- BestResult..

#Add legend

RMSE <- round(summary(Im(unlist(Obs_)~unlist(Est_)))Ssigma,2)

RMSE <- paste("RMSE =",RMSE,sep="")

RSquared <- round(summary(Im(unlist(Obs_)~unlist(Est_)))Sr.squared,2)

RSquared <- paste("R-squared =", RSquared, sep="")

MeanAbsDiff <- round(mean(BestResult..SAbsPctDiff),2)

MeanAbsDiff <- paste("Mean Abs Diff =", MeanAbsDiff)

MeanAbsDiff.Fg <-
round(tapply(BestResult..SAbsPctDiff,BestResult..SFactorGroup,mean),2)

#Add legend 1
legend("topleft" title = "Results Summary", legend =c(RMSE, RSquared,
MeanAbsDiff) )

#Add legend 2
legend(3150,3100,title = "Mean Abs Diff by Factor Group", legend
=c(paste(names(MeanAbsDiff.Fg[1]),MeanAbsDiff.Fg[1],sep="-"),
paste(names(MeanAbsDiff.Fg[2]),MeanAbsDiff.Fg[2],sep="-
"), paste(names(MeanAbsDiff.Fg[3]),MeanAbsDiff.Fg[3],sep="-"),
paste(names(MeanAbsDiff.Fg[4]),MeanAbsDiff.Fg[4],sep="-
"), paste(names(MeanAbsDiff.Fg[5]),MeanAbsDiff.Fg[5],sep="-")),cex = .9)

#Add legend 3
if(result == "Am Study Area"){AmTotalFactors. <- TotalAmFactors.}
if(result == "Pm Study Area"){AmTotalFactors. <- TotalPmFactors.}
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if(result == "Am NBPDP"){AmTotalFactors. <- NBPDPAmFactors.}

if(result == "Pm NBPDP"){AmTotalFactors. <- NBPDPPmFactors.}

AmTotalFactors.<-
paste(names(AmTotalFactors.),round(AmTotalFactors.,2),sep="-")

AmNBPDPFactors. <- NBPDPAmFactors.

AmNBPDPFactors.<- paste(names(AmNBPDPFactors.),AmMNBPDPFactors.,sep="-")

#legend("bottomright", legend = c("Factors","Local",AmTotalFactors.))

legend(3150,2000, legend = c("Factors","Local",AmTotalFactors.))

#Add legend 4

legend("bottomright",title = "Legend", legend = c("Path-Rec","Path-
Commute","Lane","Blvd","NoFacilities"),

pch =¢(5,25,12,13,8), cex = .8)

par(xpd = FALSE)

#End result loop

}
#Close pdf

dev.off()
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