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Big Data: Data Analysis Boot Camp
Looking at Real-World Crime Data
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What are we going to cover?

1 Look at publicly available police
incident data from Virginia Beach,
VA

2 Ask different questions about the
data

3 Explore different ways to present
the data
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Details

Data can be downloaded from here:

“This dataset includes information
about incidents where the police
department responds to an offense and
a report of crime is generated. This
dataset excludes incidents assigned to
14 of the 152 Incident Based Reporting
Codes (IBR). The specific IBR codes
excluded are: ’runaway’, ’death
investigation’, ’death, accidental’,
’death, drowning’, ’death, suicide’,
’death, auto fatality’, ’attempted
suicide’, ’officer involved shooting,
death’, ’officer involved shooting, no
death’, ’missing person’, ’lost property’,
’habitual offender’, ’other
non-reportable offenses’, and ’SVU
information only’.” VB Staff[1]

https://data.vbgov.com/

Public-Safety/Police-

Incident-Reports/iqkq-gr5p

https://data.vbgov.com/Public-Safety/Police-Incident-Reports/iqkq-gr5p
https://data.vbgov.com/Public-Safety/Police-Incident-Reports/iqkq-gr5p
https://data.vbgov.com/Public-Safety/Police-Incident-Reports/iqkq-gr5p
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Details

Same image.

https://data.vbgov.com/Public-Safety/Police-Incident-

Reports/iqkq-gr5p

https://data.vbgov.com/Public-Safety/Police-Incident-Reports/iqkq-gr5p
https://data.vbgov.com/Public-Safety/Police-Incident-Reports/iqkq-gr5p
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Details

Download a CSV file.
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Details

Details

The CSV file has a header line identifying the various data fields:

1 Police Case Number

2 Date Reported

3 Date Occurred

4 Date Found

5 Offense Code

6 Offense Description

7 Subdivision

8 Zone ID

9 Case Status

10 Location

Each location cell has three lines.
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Lots of questions can be asked.

1 How many of the incidents apply to Virginia Beach?

2 How many unique incidents are there (some incidents have
the same time and location)?

3 Is there a seasonal variation (time series)?

4 What is the incident per capita ratio? Does it vary across
time, or season?

5 Where are most of the incidents (geospatial)?

6 What is the best location for a police precinct (dendogram
and cut height)?

7 What is the best location for new police precinct
(minimization problem)?

8 What is the best location to buy a new home (local minimum
problem)?
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R functions

main()

1 main <− f u n c t i o n ( )
2 {
3 savedCr imeData <− f i l e . path ( ” . . ” , ”Data” , ” savedCr imeData . r d a t ” )
4
5 cr imeData <− i n i tC r imeDa ta ( u s e E x i s t i n g=TRUE, s a v e d F i l e=savedCrimeData ,

c i tyNumber=1)
6
7 geoPlotCr imeData ( cr imeData )
8
9 p r i n t ( ”The program has ended . ” )

10 }
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R functions

dumpObject()

1 dumpObject <− f u n c t i o n ( ob j e c t , comment=” ” , v e r bo s e=TRUE)
2 {
3 i f ( v e r bo s e == TRUE)
4 {
5 p r i n t ( s p r i n t f ( ”%s −− Dumping the o b j e c t : %s ( o f type : %s , c l a s s : %s ) ” ,
6 comment ,
7 depa r s e ( s u b s t i t u t e ( o b j e c t ) ) ,
8 t y p e o f ( o b j e c t ) ,
9 c l a s s ( o b j e c t )

10 )
11 )
12
13 p r i n t ( o b j e c t )
14 }
15 }
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R functions

geoPlotCrimeData()

1 geoPlotCr imeData <− f u n c t i o n ( cr imeData , zoom = 10)
2 {
3 l o n s <− range ( cr imeData $ l on )
4 l a t s <− range ( cr imeData $ l a t )
5
6 cr imeData $ c o l o r <− ” red ”
7
8 saveF i l eName <− f i l e . path ( ” . . ” , ”Data” , s p r i n t f ( ”%f−%f−%f−%f−%f ” , l o n s [ 1 ] ,

l a t s [ 1 ] , l o n s [ 2 ] , l a t s [ 2 ] , zoom) )
9

10 map <− getBaseMap ( l a t s , l on s , u s e S a v eE x i s t i n g=TRUE, saveFi leName , zoom)
11
12 foo <− ggmap (map) +
13 s c a l e x con t i nuou s ( l i m i t s = lons , expand = c (0 , 0) ) +
14 s c a l e y con t i nuou s ( l i m i t s = l a t s , expand = c (0 , 0) ) +
15 geom po i n t ( data=cr imeData [ , c ( ” l on ” , ” l a t ” ) ] , c o l=cr imeData $ c o l o r )
16
17 p r i n t ( foo )
18 }
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R functions

getBaseMap()

1 getBaseMap <− f u n c t i o n ( l a t s , l on s , u s eSa v eEx i s t i n g , saveFi leName , zoom)
2 {
3 doWork <− TRUE
4 i f ( u s e S a v eE x i s t i n g == TRUE)
5 {
6 i f ( f i l e . e x i s t s ( saveF i l eName ) == TRUE)
7 {
8 l oad ( saveF i l eName )
9 doWork <− FALSE

10 }
11 }
12
13 i f ( doWork == TRUE)
14 {
15 map <− get map( l o c a t i o n = c ( l on = mean ( l o n s ) , l a t = mean ( l a t s ) ) ,
16 zoom = zoom ,
17 maptype = ” s a t e l l i t e ” ,
18 sou r c e = ” goog l e ” )
19
20 i f ( u s e S a v eE x i s t i n g == TRUE)
21 {
22 save (map , f i l e=saveF i l eName )
23 }
24 }
25 map
26 }
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R functions

initCrimeData() (1 of 3)

1 i n i tC r imeDa ta <− f u n c t i o n ( u s e E x i s t i n g=TRUE, s a v e d F i l e=t emp f i l e ( ) , c i tyNumber=1)
2 {
3 d a t a F i l e <− f i l e . path ( ” . . ” , ”Data” , ” P o l i c e I n c i d e n t Repor t s . c s v ” )
4
5 sw i t c h ( as . c h a r a c t e r ( c i tyNumber ) ,
6 ”1” = {
7 no r t h e r nLa t <− 37 .5
8 sou the rnLa t <− 36
9 westernLon <− −76.5

10 ea s t e rnLon <− −75
11 } ,
12 ”2” = {
13 no r t h e r nLa t <− 90
14 sou the rnLa t <− −90
15 westernLon <− −180
16 ea s t e rnLon <− 180
17 }
18 )
19
20 doWork <− TRUE
21
22 i f ( u s e E x i s t i n g == TRUE)
23 {
24 i f ( f i l e . e x i s t s ( s a v e d F i l e ) == TRUE)
25 {
26 l oad ( s a v e d F i l e )
27 doWork <− FALSE
28 }
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R functions

initCrimeData() (2 of 3)

29 }
30
31 i f ( doWork == TRUE)
32 {
33 d <− r e a dL i n e s ( d a t a F i l e )
34 numberOfRecords <− l e n g t h ( d )
35 ## numberOfRecords <− 100
36 dumpObject ( numberOfRecords , comment=”Number o f c r ime r e l a t e d data

r e c o r d s ” )
37
38 l a t s <− c ( )
39 l o n s <− c ( )
40 f o r ( i i n seq (4 , numberOfRecords , by=3) )
41 {
42 ## temp <− u n l i s t ( regmatches ( d [ i ] , g r e g e xp r ( ’\\(? [0−9 , . ]+ ’ , d [ i ] ) ) )
43 temp <− as . numer ic ( u n l i s t ( regmatches ( d [ i ] , g r e g e xp r ( ’−?[0−9.]+ ’ , d [ i

] ) ) ) )
44 i f ( ( i s . na ( temp [ 1 ] ) == FALSE) && ( i s . na ( temp [ 2 ] ) == FALSE) )
45 {
46 i f ( ( s ou the rnLa t <= temp [ 1 ] ) && ( temp [ 1 ] <= no r t h e r nLa t ) &&
47 ( westernLon <= temp [ 2 ] && ( temp [ 2 ] <= eas t e rnLon ) )
48 )
49 {
50 l a t s <− c ( l a t s , temp [ 1 ] )
51 l o n s <− c ( l ons , temp [ 2 ] )
52 }
53 }
54 }
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R functions

initCrimeData() (3 of 3)

55
56 r e t u r nVa l u e <− data . f rame ( l a t=l a t s , l on=l o n s )
57
58 save ( r e tu rnVa lue , f i l e=s a v e d F i l e )
59 }
60
61 dumpObject ( nrow ( r e t u r nVa l u e ) , comment=”Number o f c r ime l o c a t i o n s ” )
62 r e t u r nVa l u e
63 }
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R functions

The results.
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Now the fun begins!
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Q & A time.

Q: How do you shoot a blue
elephant?
A: With a blue-elephant gun.
Q: How do you shoot a pink
elephant?
A: Twist its trunk until it turns
blue, then shoot it with a
blue-elephant gun.
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What have we covered?

Looked at publicly available police
incident data in different ways
Applied tools and techniques to
real-world data

Next: Wrap up and harder and more interesting questions
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Files of interest

1 Bootstrap program


rm(list=ls())

library(methods)
library(sp)
library(utils)
library(RColorBrewer)
library(NISTunits)
library(geosphere)

library(ggplot2)
library(getopt)
library(jpeg)
library(ggmap)

getDataFrameOfCrimeData <- function()
{
    dataFile <- getPathToCSVfile()
    
    data <- read.csv(dataFile, header=TRUE, sep=",", stringsAsFactors=FALSE)

    data
}

getPathToCSVfile <- function()
{
    returnValue <- file.path("..", "Data", "Police_Incident_Reports.csv")

    returnValue
}


histogramOfOffenseCodes <- function()
{
    data <- getDataFrameOfCrimeData()

    barplot(table(data$Offense.Code))
}

uniqueCrimeLocations <- function()
{
    data <- getDataFrameOfCrimeData()

    returnValue <- unique(data$Location)

    returnValue
}

getBaseMap <- function(lats, lons, useSaveExisting, saveFileName, zoom)
{
    doWork <- TRUE
    if (useSaveExisting == TRUE)
    {
        if (file.exists(saveFileName) == TRUE)
        {
            load(saveFileName)
            doWork <- FALSE
        }
    }

    if (doWork == TRUE)
    {
        map <- get_map(location = c(lon = mean(lons), lat = mean(lats)),
                       zoom = zoom,
                       maptype = "satellite",
                       source = "google")

        if (useSaveExisting == TRUE)
        {
            save(map, file=saveFileName)
        }
    }
    map
}

geoPlotCrimeData <- function(crimeData, zoom = 10)
{
    lons <- range(crimeData$lon)
    lats <- range(crimeData$lat)

    crimeData$color <- "red"

    saveFileName <- file.path("..", "Data", sprintf("%f-%f-%f-%f-%f", lons[1], lats[1], lons[2], lats[2], zoom))

    map <- getBaseMap (lats, lons, useSaveExisting=TRUE, saveFileName, zoom)

    foo <- ggmap(map) +
        scale_x_continuous(limits = lons, expand = c(0, 0)) +
        scale_y_continuous(limits = lats, expand = c(0, 0)) +
        geom_point(data=crimeData[,c("lon", "lat")], col=crimeData$color)

    print(foo)
}

dumpObject <- function(object, comment=" ", verbose=TRUE)
{
    if(verbose == TRUE)
    {
        print(sprintf("%s  -- Dumping the object: %s (of type: %s, class: %s)",
                      comment,
                      deparse(substitute(object)),
                      typeof(object),
                      class(object)
                      )
              )

        print(object)
    }
}

initCrimeData <- function(useExisting=TRUE, savedFile=tempfile(), cityNumber=1)
{
    dataFile <- getPathToCSVfile()

    switch(as.character(cityNumber),
           "1" = {
               northernLat <- 37.5
               southernLat <- 36
               westernLon <- -76.5
               easternLon <- -75
           },
           "2" = {
               northernLat <- 90
               southernLat <- -90
               westernLon <- -180
               easternLon <- 180
           }
           )

    doWork <- TRUE

    if (useExisting == TRUE)
    {
        if (file.exists(savedFile) == TRUE)
        {
            load(savedFile)
            doWork <- FALSE
        }
    }

    if (doWork == TRUE)
    {
        d <- readLines(dataFile)
        numberOfRecords <- length(d)
        ## numberOfRecords <- 100
        dumpObject(numberOfRecords, comment="Number of crime related data records")

        lats <- c()
        lons <- c()
        for (i in seq(4, numberOfRecords, by=3))
        {
            ## temp <- unlist(regmatches(d[i], gregexpr('\\(?[0-9,.]+', d[i])))
            temp <- as.numeric(unlist(regmatches(d[i], gregexpr('-?[0-9.]+', d[i]))))
            if ((is.na(temp[1]) == FALSE) && (is.na(temp[2]) == FALSE))
            {
                if ((southernLat <= temp[1]) && (temp[1] <= northernLat) &&
                    (westernLon <= temp[2] && (temp[2] <= easternLon))
                    )
                {
                    lats <- c(lats, temp[1])
                    lons <- c(lons, temp[2])
                }
            }
        }

        returnValue <- data.frame(lat=lats, lon=lons)

        save(returnValue, file=savedFile)
    }

    dumpObject(nrow(returnValue), comment="Number of crime locations")
    returnValue
}

main <- function()
{
    savedCrimeData <- file.path("..", "Data", "savedCrimeData.rdat")

    crimeData <- initCrimeData(useExisting=TRUE, savedFile=savedCrimeData, cityNumber=1)

    geoPlotCrimeData (crimeData)

    print("The program has ended.")
}


"Chuck Cartledge"
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