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Introduction}

Crime analysisis akey step in the sequence of activities aimed at conceiving,
implementing, and evaluating measures to prevent crime. This manual is concerned with
the application of crime analysisto one specific area of police work: the analysis of high
volume crime at alocal level. The focus of this report reflects the fact that this type of
analysisisamajor priority for most police departments and that there is an increasing
demand for the application of crime analysis techniques that utilize data available from
departmental incident reports. A new generation of crime data based on individual
offenses and arrests, rather than summary statistics, has emerged and will provide arich
source of information for law enforcement policy analysts.

Modern crime analysis technigues have become decidedly more useful and
accessible to non-statistically trained analysts. These updated techniques have moved
towards understanding crime from the standpoint of the perpetrator’s psychological and
behaviora patterns. These scientific methods constitute a means of providing systematic
analytical techniques directed at providing timely information relative to crime patterns
and trends. This information can then be used to assist operational personnel in planning
the deployment of resources for preventing and suppressing criminal activities, increasing
criminal apprehensions, and clearing unsolved and ongoing cases.

Purpose and Scope

Using a single fictional scenario over time, this report will provide both beginning
and veteran crime analysts with the necessary guidance to conduct al stages of the crime
analysis process, from initial community problem identification to final response

assessment and evaluation, using basic incident reportsand data elements.




Organization

This manual is divided into five sections.

. Theinitial examination of aggregate statistics for pattern identification.

. Statistical time, date, and location prediction from incident-level crime data.

. Various reporting techniques that can be used in law enforcement responses.

. Statistical methods for performing evaluations of the law enforcement responses.

. A comprehensive crime analysis bibliography and appendix with forms that can be
duplicated.

Acknowledgements

The lllinois Criminal Justice Information Authority would like to acknowledge
the support and assistance provided by the Addison Police Department’ s Deputy Chief
Tim Hayden, Commander Guy Hoffrage, Commander William Babyar, Commander
Michael D. Kostecki and the Aurora Police Department’ s Crime Analyst Nancy Smith
and Sergeant Greg Thomas. We would also like to thank Denise M. Meyer, the Project

Manager for the DuPage County Data Processing Department, for al her help in the

initial data collection and later data manipulation.

Furthermore, we would like to acknowledge and thank Daniel Higgins, Robert
Bauer, John Doyle, and Gerard Ramker of our agency for their continuous support, quick
response time for reviews, and overall assistance in helping this crime analysis manual
move forward without unnecessary delays. Finaly, we would like to thank Steven

Gottlieb, who provided the foundation and initial training for this project.




|Chapter One - Beginning the Crime Analysis Processl

In general, crime analysis is the process of using a systematic methodology to
produce statistics and reports. The individual who takes on these tasks, the crime analyst,
isaprofessional, often sworn, employee of alaw enforcement department who uses
computer technology to analyze, organize, and present various types of datain order to
address relevant crime-related questions and assist in problemsolving. A crime analyst
can make use of many different sources of data for these analyses, including aggregate
counts, incident reports, accident reports, and other law enforcement information. In
many situations, the crime analyst has experience with statistics and computer software
and is an expert in data collection, data manipulation, statistics, and research methods.
One way of thinking of the crime analyst is as a police researcher who assists other law
enforcement personnel in doing their jobs.

This manual will help aleviate the common misconception within law
enforcement agencies that crime analysts are merely data entry clerks, computer
technicians, or the people who can make “pretty” charts. It seeks to broaden the methods
of accessing and analyzing information using computerized automation such as
spreadsheet software. The quality of a crime analysis unit isintrinsically tied to the level
of confidence the department has in the analyst. This manual is intended to transform the
novice crime analyst with a general background in research and statistics into an expert
capable of performing advanced analyses under difficult circumstances. On the next
page, we will join the world of law enforcement from a crime analyst’s point of view

already in progress. Read on and welcome to the world of crime analysis.




On a sunny summer morning in early June, Officer William Dover l€eft his house
and, as always, proceeded to work in hiscar. Since joining the department back in
January, Dover has held the unique position of crime analyst within the Beaufort Police
Department’ s research division. This fairly unwelcome task, as he saw it, was based on a
number of factors. First, he had just graduated college in December and was freshly
trained in statistics and research methods. Second, he had actually turned on a computer

before, so that qualified him as the department’s computer expert. And finaly, he was

the newest hire to the force, so he received the coveted “tough-luck” award by being

placed in a position that the chief had promised both the media and the community would
take effect in January of the new year.

As Dover turned into the parking lot, he reflected on the unusual peace that had
settled over the small Illinois village of 15,000. So far, the extent of his statistical
excursions into crime analysis had been very ssmple monthly counts of the number of
index crimes occurring. Nothing really exciting.

It’ s interesting though, all those college courses apparently qualified me to be the
crime analyst and as of today, | haven’t had to use statistic one to help solve a crime.
What |’ ve been doing so far a monkey could do, Dover thought as he walked into the
building.

Officer Dover didn’t know, however, that al that would quickly change.

“Hey Dover, Chief Meer islooking for you,” the desk sergeant called out as
Dover waked by.

Dover’sfirst thought, uh-oh. Dover’sfirst response: “Is the chief in his office?’

“Yep, and he is not looking too happy,” came the reply with a chuckle.




Dover put his bag down, grabbed his clip-on from the coat rack, checked to see if
today’ s breakfast had disappeared from his teeth, grabbed his pen ard paper and headed
for the chief’ s office. Maybe today would be the first day he’d be doing some “real”
crime analysis. Perhaps he'd be given the task of converting collected information from
incident reports into crime prevention and offender apprehension strategies. This was,
after al, the purpose of the crime analyst position, and Dover relished the chance to
support his department with analyses that might lead to strategic planning, manpower
deployment, or investigative assistance.

“Chief, you wanted to see me?’ Dover asked as he stood in the doorway.

“Y eah, have a seat Dover, something has come up and | think we will actually
need you to do some crime analysis,” the chief said rather sarcastically. It was well
known that the chief did not have a high regard for book learning and instead preferred to
put men on the street, not behind a desk. However, with more and more competing
departments putting crime analysts on the payroll, Chief Meer figured that a token paper
pusher was probably not a bad idea. He had hoped to be able to get by without actually
using him for anything, but it looked like that hope was to end today.

“What's up chief?” Dover inquired as he sat down.

“Well, it appears that alarge number of carsin Beaufort are disappearing at a
rather rapid rate. We have never had a crime spree in this town and we will not have a
crime spree while I'm working here. | want you to find out if these cars are being stolen,

running away, whatever; just do it fast, before the media turn it into something enormous.

That's al | need, packs of rabid reporters broadcasting that no on€’s car is safe anymore

and we might as well move to another city,” the chief exclaimed as he paced his office.




Dover had enough sense to sit still and keep quiet, as it was aways wiser to wait
until the chief was done ranting before speaking. The chief continued.

“You can do this for me, can’t you Dover? | mean, what exactly are your
capabilities and responsibilities other than generating monthly reports based on the total
number of index crimes?’

“Well chief, as you know, there are alot of functions that a crime anayst is
supposed to perform. Basically, and in no particular order, | can identify existing or
evolving crime patterns and crime series. That’s what you wart meto do. But, | can also
help predict future crime events based on past time, date, and locations. | can assist in
developing target profiles and provide short-range tactical information to our
investigators. Or | can help evaluate crime prevention programs and provide datato
support our deployment planning. And | can assist in case clearance screening, identify

longitudinal trends and seasonal variations in crime, and even geographically locate

centers of concentrated criminal activity,” Dover finished, slightly out of breath and

hoping he had not forgotten anything.

“Did you forget anything?’ the chief asked. “If you can do al that, then | don’t
think | need to worry about these car thefts do 17

“No, sir, I'll get right on it and have something for you before the day ends,”
Dover replied as he prepared to get up.

“Good. Get onit and don’t let me see you until you have atime, adate, and a
location, whatever it was that you said you could get. Dismissed,” The chief said as he

waved his hand out the door




Dover quickly rose and walked back to his desk. He sat down and pondered his
role in the department. Just 30 minutes ago, he had no worries and no problems. Now, it
felt like the weight of the entire village rested on his shoulders. His mind was racing.

Ok, first, what type of crime analysis do | need to do? Sincethere are three types,
| need to choose one of them. Let methink. Thereisadministrative crime analysis,
which is based on economic, social, or other general law enforcement information.
That’stoo basic. How about strategic crime analysis, which is based on trends in both
geographic and statistical analysis? No, that is too focused on long termtrendsand is
intended to understand crime over along time. What | need to do is use tactical crime
analysis techniques. That provides information to investigators in the identification of
immediate crime situations, and is intended to result in the arrest of a suspect quickly. So
tactical crime analysisit is Dover thought.

The next step isto figure out what | need to conduct my analysis, Dover thought.

Dover remembered that the department (based on his suggestion) maintained
records relating to the percentage of all reported crimes that are classified as “ solvable”

and “unsolvable’. Since the village has so little crime, that is not going to be useful, he

thought. The department also maintained statistics on the percentage of “solvable”

crimes that were cleared, the optimum length of assigned cases, the average length of
assigned cases, and the percentage of time an investigator spent in investigation and other
duties. None of these departmental statisticsis going to be of any use, Dover thought
again. Where do | go now and what am | looking for?

As panic began to creep into his mind, he decided to relax and just think for a

minute. The answer would come to him based on his training.




| know that the chief needs me to find out how many cars have been stolen. He
already knows that there are more being stolen now than in the past. Where did he find
this out? Dover wondered.

Wait a minute, hold the phone, and hang on a second! If the chief knew that car
thefts were already up, then he had to have looked at the count of cars stolen. That
means he looked at our index crime count statistics that are sent to the lllinois State
Police. All | need to do is check the“ Crimein Illinois” publication for the number of
cars stolen per year for the past couple of yearsand I’ll have an answer to how many
cars are generally golen each year. Then, I'll find out the total number of cars that have
been stolen by month during this year and see if they arerising. | should have no trouble
finding out how many cars are stolen on average in my village. After this, I'll compare
the numbersto other similar and nearby villages. Finally, I can graph these findings out
and have a nice presentation for the chief, Dover thought.

Officer Dover felt pretty good. He had figured out what the chief wanted within
10 minutes of leaving his office. At this point, he is only examining overall crimein his

village. Basically, thisinvolved identifying aspects of the community that either bear

watching or are in need of investigative analysis. This process was smply sped up by the

chiefs unplanned assignment.

The next step was to get the data together that’s necessary for the analyses | have
outlined and then | can figure out what to do with it, Dover thought.

Dover remembered from his one introductory crime analysis course that most
crime analysis operations work best when applied to property crime such as burglary,

larceny, fraud, and auto theft.




Dover further remembered that there are several general types of data elements
that usually prove useful in any analyses. They are geographical, time of day, and
day/date factors; victim, offender, property, vehicle and crime scene descriptions; and
modus operandi patterns.

When a crime analyst has these data elements, it’s like giving a loaded firearm to
a patrol officer. It'sonly at this point that both are truly armed for battle, Dover thought
to himsalf.

For the time being, Dover speculated that he would need very few of these
incident-level data elements. Instead, the focus would be on the aggregated counts of
cars stolen over the past decade, and of the number stolen over the past 12 months. He
wanted to see if motor vehicle thefts had risen and aggregate counts would provide the
appropriate answer.

The key questions now for Dover were where to get the total counts and what data

analysis techniques to use.

With this in mind, Dover walked back to the research area of the department. His
office, the departmental computer and printer, and the copier all worked here in harmony.

Additionally, Dover had put together a mini-library that contained departmental
crime totals, formal yearly crime reports, state and federal criminal justice statistical
reports (e.g. Crime in Illinois, Sourcebook of Criminal Justice Statistics), and
miscellaneous statistical reports (e.g. World Almanac, Statistical Abstract of the United

Sates) that had proven useful for other reports and projects.




So far, these reports had provided more information for monthly and yearly
summary reports than for an actual case, but as of today they would become part of alive
investigation.

Upon investigation of the yearly crime reports, Dover discovered his village
seemed to have about 150 cars stolen each year, give or take afew. He decided to put

these numbers into a table for future reference. That table looked like this:

Beaufort Yearly Motor Vehicle Thefts
1990 151
1991 158
1992 161
1993 148
1994 155
1995 194
1996 140
1997 169
1998 172

Dover knew that this table was trying to tell him something, but he was unsure of
what. He decided to look more closely at the number of motor vehicle thefts over the
past nine years. To summarize his data, he figured he would need to calculate a mean
(or the arithmetic average of all the numbers) and probably an upper and lower range that
the numbers worked between.

Rather than ssimply examining the highest and lowest numbers in the series, he

recalled what his statistics instructor had called thresholds for acceptance. They are based

on the calculated data’ s standard deviation, which is the best way to show how far the

data range above and below the mean.




When the standard deviation is added to and subtracted from the mean it creates a
threshold called the confidence interval. The confidence interval is a statistically
accepted level of confidence a person has that the data under investigation fall between
the previously defined upper and lower thresholds. The standard thresholds used are
located at 68 percent (one standard deviation +/- the mean), 95 percent (two standard
deviations +/- the mean), and 99 percent (three standard deviations +/- the mean).

To calculate a mean, Dover would need to take the total number of yearly car
thefts and added them up (called a sum). He would then divide the sum by the total
number of yearsincluded in the analysis. He could do this by hand, with a calculator, or
with a computer spreadsheet program such as Microsoft’s Excel.

Dover decided that Excel would be a quicker way to accomplish his task, and so
he opened a spreadsheet. He then created two columns, one that contained the year and
one that contained the yearly total car thefts. He opened a statistical function by clicking

on the FX button, which looks like this:

Fo
The FX button is located on the toolbar next to the sigma, S. This feature would

open awealth of features that would perform most calculations he would need. Once the
FX button was pressed, the Paste screen function opened (shown below). Dover chose

the Statistical function from the left category column, and then the AVERAGE function

from the right name column. This feature would obtain the statistical average from the

data that he had specified in column B.
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Dover then hit the OK button and Excel asked him for the range of data to
calculate the average. The range of datais smply the cell locatiors of the datato be
arranged. In this situation, the range was read as B2:B10. He entered the range and hit

OK. The average appeared as the formularesult at the bottom of the column.
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Dover learned that over the past nine years, an average of 161 cars were stolen
each year in his village.

Next, he decided to examine the thresholds for these yearly crimes, using
confidence intervals that are based on standard deviations. Again, with the same datain
the same worksheet in Excel, Dover clicked the FX button, Statistical, and Standard

Deviation.
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Dover hit the OK button and Excel asked him for the appropriate value range. He

entered in the same range as for the average used and hit OK.
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According to the entered data, in an average year with 161 car thefts there may be
an additional 16 cars stolen or 16 cars not stolen. One standard deviation around the
mean is 16 cars. So, in an average year, a confidence interval of 145 to 177 cars may be
stolen. Thisis helpful because it gave Dover alimit on how many cars are usually stolen,
at least within 68 percent of the time. With this knowledge, he could examine what is
happening over time to see if any increases had appeared.

Dover decided to examine the monthly data for the current year, 1999. This
would tell him what was happening this year, by month, and point out any increases that
appear to be related to a crime pattern. Upon examination of the monthly reports, Dover
found that there did appear to be arise in the number of cars stolen over the past six

months. He created a table much like the one used in calculating the yearly figures.

Monthly Motor Vehicle Thefts
January 8
February 14
March 21
April 25
May 33
June ?

Dover again decided to calculate average monthly car thefts and the threshold
around this average. Using the same procedures outlined earlier, Dover found that the
average number of cars stolen this year was 20 and the standard deviation was 9.7

(rounded to 10). This created alarge confidence interval of 10 to 30 cars stolen a month.

Since this confidence interval was very large, Dover decided it was not very useful.




Based on hisfigures, 20 car thefts a month put Beaufort on pace for 242 car thefts

this year compared to 161 in past years! Thiswas most surely beginning to look like a

Crime series or pattern.

In order to confirm that these numbers were not wrong, Dover aso examined the
median and the mode for each grouping of data. The median is the middle of the data, if
it were ordered from least to greatest. The median is more useful than the mean in
situations where there are very few cases; there are great numerical differences between
the values, or there are extreme values. The mode is the most common data occurrence.

The median for the yearly table of car thefts was 158 and the median for the
monthly table of car thefts was 21. Since each is very close to the mean, this told Dover
that the data was not “skewed” by either very high or very low numbers. The modes are
not applicable in this situation because there are no repeated numbers in either data set.
The median can be calculated similarly to the mean, by simply choosing FX, Statistical,
Median, and OK.

Now that Dover knew the average number of car thefts and the upper and lower
limits around this average, he decided to focus on what appeared to be arecent rise in car

thefts during the current year. He did this by calculating per centage changes.
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To begin, he created atemplate in Excel that contained columns for the month,
the monthly car theft totals, the previous months car theft totals, the amount of change
between these columns, and finally the percent change.

Dover remembered that the formula for calculating a percent change was to
subtract the Old Number from the New Number, divide this number by the Old Number
and then multiply the result by 100. The formulafor thisin Excel is written as indicated

in the picture and looked like this:

=D3/C3*100

The unknown number in the previous month category (row 2) corresponds to last
December. Dover could have derived that number, but wanted to keep his information
confined to the current year, so he omitted it.

The percent change column shows substantial monthly increases in car thefts
during the current year. Each month shows a percentage increase ranging from 19
percent to 75 percent. The overall mean of the percent change column (calculated as
before using the percent change column data) was an increase of 44 percent. Thiswas
very high and definitely something the chief would be interested in hearing aboui.

To continue to provide a well-rounded picture, Dover aso decided to compare his
village's car thefts with those of nearby villages. In order to accomplish this task, Dover
realized he would need to examine theft rates per population. He would need some of
the information in his library for these calculations.

Dover knew that the point of arate was to alow the analyst to compare variables
(in this case, car thefts) with jurisdictions that have a different population base. To

calculate the rate, then, the variable under study (car thefts) is divided by the population




and then divided by a standardized population base (100,000). The result isaway to
compare crime in different areas according to a common base.

Dover was walking back to his desk when he realized that he would have to

gather yearly car theft counts from Crime in Illinoisand then use them to calculate rates.

He could also use the Illinois Criminal Justice Information Authority’s CJ DataNet
Website, but his department was not completely connected to the Internet yet.

He would instead need to gather together the last nine consecutive years worth of
these publications and put the Crime in Illinois data into a table for comparison. By now,
Dover firmly expected his monthly rates to be high but he had little idea as to how his
village compared to other villages nearby on ayearly basis.

To first calculate the necessary rates, Dover created an Excel worksheet that
looked like this. It contained columns for the Year, Yearly Total of car thefts, the

Population at the time, and the car theft Rate per 1,000 people.
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Dover aso created columns for the monthly rates in 1999, with columns for the
month, the monthly car theft totals, the population as of that year, and the calculated car
theft rate per 1,000 people. Finally, for both the yearly and monthly rates, Dover
calculated the mean, median, and standard deviation.

As he examined the data, it first seemed to him that car theft might not be a large
problem in hisvillage. The past nine years worth of data indicate that the average yearly
car theft rate per 1,000 was only 10.5, with a median of 10.53 and a standard deviation of
1.04. So, it appeared that only about 11 cars (give or take one) were stolen for every
1,000 people in the village.

The monthly car theft rate, however, indicated that so far in 1999, an average of
1.28 cars were stolen for every 1,000 people which by the end of the year could produce
arate of 15.36 cars stolen annually for every 1,000 people (1.28 X 12). The median, at
1.33 and the standard deviation of .615 aso confirm this. Dover had further evidence of
arisein car thefts so far this year.

But, did this rise mean that there was more car thefts in his village than other

villages? To figure this out, Dover used Crime in lllinoisto gather population figures and

yearly crime totals for two villages that are within five miles of his city limits. One

village (Cary) was closer to the major urban area than Beaufort and had a population
ranging from 17,550 in 1990 to 18,985 in 1998. The other village (Wilson) was farther
away from the urban area and had a population ranging from 12,150 in 1990 to 13,330 in
1998. Dover chose these two villages for comparison because they shared east and west

boundary lines and were the two agencies most commonly associated with his village.




Dover created another table in Excel (he could have also atered the original rate
table) to include the populations and yearly crime totals and rates. Even though this table
looks very complicated, it only contains crime total percent changes and rates from year
to year for three cities per 1,000.

The formula for obtaining the percentage change is:

=CACI*I00-C3A23*100

The formula for calculating the rate per population is:

=| =C4B4*1000

The table also contains the overal mean, median, and standard deviation for

comparison between the villages.
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1992
1993
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15350
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161
148
155
194
140
169
172

Mean
Median
STD

1559
-2075

4730
25161
27835
20.714

1775

2876
2267
15417

10.766
9.705

10.164
12721
8395

10,737
10,928

Ins09
10537
1045

17330
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13983
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24 4136
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Mean
Median
STD

2.452
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4972

12764
13462
13352
120912
12642
13642
13063
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12912
0807

12150
12870
12870
12870
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13300
13300

-8.929
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-18 966
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Loz
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12925

Rate*
4033
4609
4198
3407
4040
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3534
3684
3759

3984
4022
402

As Dover examined the data, he found out several interesting facts for the chief.
First, the average percentage change in Beaufort. With an average yearly increase of
2.876, hisvillage was increasing its yearly motor vehicle thefts faster than either Cary

(2.452) or Wilson (1.002). Additionally, the median was higher in all cases.




When the rates were examined, it appears that the overall car theft rate (10.5) is
actually lower than that of Cary (12.869) although higher than Wilson (4.0). As Dover
looked over the numbers, he also thought about the three golden rules of arithmetic work.

First, small numbers can produce big percentage changes. He knew to always be
careful when comparing small totals, as they appear to make big differences.

Second, Dover knew to watch for decreasing numbers. In many situations, crime
can rise over 100 percent. However, it cannot decrease by more than 100 percent. For
example, a 100 percent decrease is an absolute decrease to 0. Thus, there is no possibility
of falling below 0 or the idea of no crime (what O percent really means).

Third, Dover knew to watch zero carefully. The simple fact is no number can be
divided by zero. Thisisimportant to the crime analyst because a reporting period (month
or year) often has no reported crimes, followed by a reporting period with one or more

crimes. Normally, the percent change requires dividing the difference by the total for the

1% reporting period. In this situation, however, the crime analyst will report the percent

change as not calculable and instead report the absolute change (the number) rather than
the percent. Using these data, thisis not an issue for Dover as there are no zeros
anywhere in the data set.

By now, Dover knew that car thefts in his village were up. There was proof that
the increase also exceeded that of other nearby villages. However, what concerned him
was that all he had were a bunch of tables to show the chief.

The next logical step was to create a series of charts and graphs that represented

the tables accurately, but not in an intimidating manner.




A big problem was to decide what to put on what chart. Since there are so many
different chart types, Dover decided to choose only those data that would impress the
chief the most. He decided to use an Areachart, and a Linechart to graphically
illustrate his points.

First, Dover crested atable in Excel of the raw data like the one shown below.
This chart would show the year, the total car thefts, the percentage change from year to

year in car thefts, and the rate of car theft for al three villages.
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911993 148 245 1993 2075 9375 1993 9705 13462 3497
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199 140 240 1996 7835 2128 1996 8.305 12642 3534
431997 169 259 1997 20714 7017 1997 10.737 13642 3634
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Next, Dover highlighted the cell ranges by column that corresponded to his

desired chart and clicked the Chart button at the top of the screen. The chart button looks

likethis:

This brings up the chart wizard that is shown below. After theinitial opening, the

chart wizard will create a graph in four easy steps.




In step one, Dover decided to begin with a Line graph for the yearly rates of al
three villages (which is useful for showing trends in data over time). He selected the line
graph from the chart type left column and the chart sub-type from the right column. He

selected that optionamong the chart types, and then pressed Next.
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This moved him to the chart source data screen shown below for step 2. This
screen asked Dover to label each data range and set an X-axis label. To do this, Dover
had to take care of two tasks. First, under the Series tab, he needed to label each line on
the chart by its appropriate village. This was accomplished by selecting the correct series
in the Series column, typing a name in the Name column, and correcting it by clicking the

Add button. The example shown is for Beaufort. After this was done for al three

villages, Dover next labeled the X-axis. He did this by selecting the appropriate year

range and entering it into the Category X-axis label area.
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After carefully naming the lines and labeling the X-axis, Dover pressed Next and
moved to step 3, the chart options screen shown below. The chart options screen let

Dover enter atitle, labels, and any other additional information he might need.
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Thefina stage, step four, came after Dover pressed Next one last time. This took
him to a screen that required a location for the chart (either a new tab at the bottom of the
screen or as an imbedded object in the spreadsheet). After telling Excel where to keep

the chart, the finished product (with the background lightened) looked like this.
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The chart graphically illustrates what Dover had found out; namely that even
though his village did not have the highest car theft rate (that was reserved for Cary), it
did have a steady yearly increase, with increasingly higher rates since 1996.

Dover felt, though, the key was to show what was happening more recently. To

do this, Dover decided to produce a graph showing the monthly percent change for the

current year. Instead of aline graph, this time he would use an area graph, which
emphasi zes the magnitude of change over time, but also illustrates the contribution of

each month to the yearly total collected thus far.




The area graph, upon completion, looked like the one shown below. Dover

followed the same Excel steps as with the line graph (except for selecting an area graph

rather than a line graph) and the result was striking. The data indicated that beginning in
February, car thefts rose substantially in the village. Following this peak, car thefts then
declined rapidly until they reached their lowest levelsin April. However, and this was
not good news, it appeared that beginning in May (the most recent month) there was a
sharp increase in the number of cars stolen. Thiswas a situation that definitely needed to

be halted immediately!
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Dover realized that he could continue to create other charts and graphs, but the

strongest indicators of a crime pattern were right in his two charts. He decided to go to

the chief with what he had created so far.




All | need to do is print out these charts, along with the data tables showing the

percent changes and rates, and the chief will be satisfied. The patrol officers will know

that there is an increase and we can tell themto keep their eyes open for suspicious
people lurking around empty cars, Dover thought.

With his printing completed, Dover went to the chief’s office with his
information.

“Chief, I think | have what we're looking for,” Dover proclaimed proudly.

The chief looked up from his desk “Readlly, well, bring it in.”

Dover sat down and pulled up the first of his charts.

“What | decided to do was examine the past nine years worth of yearly car thefts
for our village, and Cary and Wilson. | then calculated means and standard deviations to
find ou how many cars are usually stolen here and what was an acceptable upper and
lower limit. That just means how many cars above or below average are “normal”.”

“1 know what an upper and lower limit is.”

“Yes, gir. | then calculated yearly increases and decreases for each village and the
car theft rate per 1,000 people in the village. Finadly, | took alook at the past six months
worth of car theft data, calculated percent changes, rates, and made a few graphs to show
that it does appear like car thefts arerising in Beaufort,” Dover announced.

“So, al thiswork tells you that car thefts are up?’ The chief asked.

“Yes, sir, they do.”

“Did I not sit here, just about 3 hours ago, and tell you the same thing?’

Dover shifted uncomfortably in his seat. “Yes, sir.”

The chief rose from his desk and walked to the window.




“Then what, exactly, have you done other than waste the past three hours finding
proof to tell me what | already know?’

Dover couldn’t think of anything to say.

The chief continued, “Dover, what | want to know is where are these cars being
stolen, what kinds of cars were they, and were there any smilaritiesin the MO? Do you
get me? | need information that will help us solve these crimes, not information that tells
me I’m right. Now, do youthink that this is information you can gather and use to
provide me with investigative leads?’

Dover stood up. “Yes, gir, | will have something on your desk by the end of the
day tomorrow.”

“ After wasting the morning, you' d better hope that there are no cars stolen
tonight, or ... well, let’s not think about that," the chief replied as he looked down at his
desk and began to work. “Now, get out of here.”

Dover headed back to his officer rather dgjectedly. Where am | going to find that
kind of information, he thought to himself, if the investigators can’t find it, how am|

supposed to? | need more than just offense totals to uncover more details about these car

thefts He faintly recalled his crime analysis course and something his instructor had told

the class was just beyond his remembering.
Something very important.
Then it hit him.

Incident reports!




[Chapter Two — Crime Data Analysis]

Dover realized incident reports were the answer he was searching for. The
investigators were looking for suspects by questioning witnesses. They were not
analyzing the information already collected on the incident reports for clues! And,
instead of aggregate counts, the incident reports would be able to give him specific
information on those “what”, “where”, and “how” questions that the chief wanted
answered.

All he had to do was gather, collate, and analyze six months worth of car thefts.
Great, that should only take a week, Dover thought. But, at least now he had an idea as
to what he was going to do and where he should start.

Dover wished the process could have been made easier by having the incident
data available in a computerized format. Unfortunately, this was not yet in place. All the
data elements he needed were included in the Federal Bureau of Investigation’s (FBI)
National Incident Based Reporting System (NIBRS), but his state was still in the process
of implementing that system. His police chief had decided to wait until those reporting
formats were in place before he would seek to automate the village' s police records
management system.

The first step would be to gather together the incident reports he needed. By first
looking at the UCR offense code at the top of the incident reports, Dover pulled the 101
motor vehicle theft cases from the files and carried them back to his office. Just prior to
Dover’ s hiring, the entire police department (and especially the research department) had

been audited for the purpose of improving their records and analysis capabilities.




One of the principal changes ingtituted was an exhaustive new incident report that
collected every data element that might be useful for crime analysis. The old incident

report was found too vague for crime analysis purposes and eventually (when all incident

data was computerized) would be phased out. The new incident report was designed to

be compatible with the FBI’s NIBRS system, and contained a series of questionsin
checkbox format.

One area of magjor change to this incident report was the expanded categories of
both MO and suspect information. While Dover was unsure about its usefulnessin
analyzing motor vehicle thefts, he intended to use it for al it was worth. A copy of
Dover’svillage' s incident report is shown below. (For the full size reports, please see

Appendix A).
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The beauty of this new incident report was that it was designed with the needs of
the crime analyst in mind. Dover could do analysis on the offense, the victim, the
suspect, and the stolen property. He could even do analysis based on witness information
that was generally only briefly described in the narrative section of the old report.

Another factor in Dover’s favor was that the responding patrol officers did an
exceptionally good job of filling out the reports. Dover had heard countless storiesfrom
older veterans who had worked in very large cities of patrol officers who were so careless
in filling out the mounds of paperwork that crossed their desks they actualy forgot to put
the victims name on the incident report!  Thankfully, that wasn't here.

So obtaining the information was not going to be a problem. Using incident
reports would give Dover the ability to link together information about many different
aspects of each motor vehicle theft.

Now that | have all this information, how in the world do | make some sense of it?
| know that | am looking for patterns, but how do you find patternsin 101 documents?
Dover thought, frustrated.

If I had some way to collate and organize that information, then I might be able to

pull out a pattern. And, if | organize these incident reports first by month, then day, and

then time, | might find a stack that is higher than the others. That would tell me that

there are more car thefts happening at that time, on that day, in that month. Then the
pattern analysis will be much simpler.
First, I’ll need to create an information matrix form to manually organize the

data, Dover said to himself as he began putting reports in different piles.




Dover knew he would need to develop an information matrix form that would
capture data el ements for each crime in a uniform fashion. Each specific incident report

would have to be examined in order to transfer the information onto the paper matrix

form. These manual processes of incident data collection were the only ones available to

Dover, as computerized incident databases had not yet been introduced to his department.

Dover figured he needed information on a wide variety of data elements so he
created his manual information matrix form accordingly. He included data pertaining to
the offense, the offender, the victims, the property, and additional information taken from
the narrative section of the offense report.

Knowing that there are many sources of internal data that he could have used
(such astraffic citations, jail records, and field interview cards), Dover decided that the
incident reports contained all the information he could possibly use. The matrix form is

shown below and a full size version exists in Appendix A.

Crime Analysis Information Matrix
Dala Eement Crime { Crime I CFitme 27 Trime IF
OCK Code
Dale
Time
Location
AltemprComplete
hicthod of Entry
Tlethod of Exit

Ransacked/Mischiet
Froperty Descriphion
Froperty Remowved
Type Property Loss
Amaunt of Property Loss
Value of Property
Baas Motivation
Weapons Used
Tools Used
Suspecied Drug Type
Suspected Drug Chiantity
Trpe of Target
Tyvpe of Victin
Ape of Wickm
Race of wietim
Sex of Wietim
Ethnicity of Vietim
Type of Victim Injery
Vi Relationship
Resident Status
Age of Suspect

ex of Suspect
Race of Suspect
Ethnicity of Suspect
Hcight
Weight
Huir
Eycs
Com plekion
Facial Hair

Glasses
Car Year
Cac hake
Car Model
Calor
Licenss Numbar




The information matrix form would ultimately help him decide what information
he would enter into his personal computer for further analysis. His goal was to compare
incident reports containing different data elements, to ultimately point towards a similar
offender or offenders based on offense characteristics.

Dover’ s information matrix would be the first step in pinpointing the information
that would need to be entered into the computer for basic statistical analysis. Without
this form, the data would be merely digointed incident reports that could not be
connected together to identify a crime pattern.

In order to organize the data graphically, Dover decided it would be useful to
create acrime calendar. The crime calendar would be useful for visualizing the dates
and times, and the order that the pattern crimes have occurred. This particular form
provides a good graphical representation of a potential crime pattern or series. It would
allow Dover to determine if the motor vehicle thefts are actually taking place at a specific
time period, which is one of the key determinants of a crime pattern. It would also show
any day or date smilarities that might be used to develop a response plan.

The crime calendar is exactly what it sounded like. Dover simply opered the
Microsoft Outlook feature on his computer and printed off a monthly calendar to usein
pinpointing when the crimes appeared to be taking place, according to the incident
reports he pulled.

In this situation, Dover was examining the motor vehicle thefts for May, so he
printed out a May calendar. Occasionally, it may be necessary to examine severa

months consecutively, when a crime series or pattern occurs over more than one month.

These situations are relatively rare, unless the offender does not hit his targets with any




observable pattern or with a great deal of time between crimes. Generally, crime series
or patterns that are observable are also obvious and thus discovered quickly. In many
cases, only an analysis of one calendar month may be necessary.

Below is a copy of Dover’s May crime analysis calendar, uncompleted. The full
Sized version is shown in Appendix A.

Crime Anailysis Calendar

May

The usefulness of the crime calendar, unlike the information matrix, is to merely

provide avisual understanding of when the crimes are occurring. The crime calendar is

used to help identify days, dates, and times when similar crimes are occurring.

Dover also decided to create a very basic map of his village that he could use to
show the location of al the motor vehicle theftsin May. His map is shown below,

without any crime incidents listed. This was his orientation map.
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That’s not a bad rendition of Beaufort, Dover thought. 1’ m not going to bother

with the smaller streets, I'll just stick with the main thoroughfares and that should
provide me with basic locations. I1t’'s too bad we don’'t have our computerized mapping
program yet, as that would make this even easier. | hope we can get it before next year.
What Dover was looking for was the existence of a crime patternor crime series.
The difference liesin the offender. A crime patternis merely a set of smilar offenses
happening in a specific geographical area. That could be avillage, a parking lot, or

subdivision. The real challenge was to find information leading to a crime series. A

crime seriesisacrime pattern that appears to be done by either the same person or group

of persons. The discovery of a crime seriesis useful to the analyst because it allow him
to create an offender profile, forecast future crime incidents based on MO information,
and create specific investigation and patrol strategies.

Generdly, the incident information that can lead to a crime being classified as

part of a pattern or crime series include: geographical factors, time factors, property 1oss




descriptions, target descriptions, specific MO factors, suspect information, and physical
evidence descriptors. It is also important to remember that specific crimes will require
different data elements to establish the existence of a pattern or series (i.e., in sex crimes
it may be important to know the victim/suspect relationship).

At this point, Dover knew that he needed to begin examining the incident reports
for information that might suggest a specific pattern. He figured that he could examine
modal categories (most frequent) in the information matrices for patterns by examining
the types of cars stolen, the location, the time, and the date of the thefts, any witness
statements concerning the suspects’ behavior or dress, and possibly the method of entry.
Hopefully, combined with the mapped locations, this would provide enough information
to begin alerting patrol officers to where and when future crime may occur.

To begin, Dover examined the incident reports for 33 motor vehicle thefts

occurring in May. Dover examined these incident reports for information that could be

moved to the information matrix for specific crime investigations and response plans.

Dover first looked at the modal time of day the car was stolen, the modal location
it was stolen from, the modal day and date of the theft, the modal method of entry, the
modal type of vehicle, and any witness information. He then came to the conclusion that
there were five motor vehicle thefts that seemed to be highly related in avariety of ways.

First, in Area 1 of Beaufort (the commercial shopping area), there were five
luxury cars stolen within a half mile of the Hickory Hills Shopping Center (the area mall)
and the Grove Hills and Vernon Park Shopping Centers. These cars were high vaue

luxury vehicles (BMW, Lexus) that were relatively new (1993 and newer). None of the




incident reports indicated any window glass evidence, thus the MO appeared to be lock
picking or pulling rather than a smash job.

To Dover, this meant that the cars could have been stolen for resale or resale
parts, rather than joy rides. In addition, none of the incident reports indicated recovered
vehicles, adding further evidence to the sale theory.

Thevictims' reports were similar. They had parked their cars either at the back or
side of the lot, where pedestrian and car traffic was the lightest, in an effort to keep the
doors from getting dinged. However, these areas are aso the least lit and so made for an
inviting target.

Each victim reported going to the shopping center after dusk and often staying
until it closed at 9:00 p.m. In some cases, victims were inside the stores for less than a
half- hour; possibly indicating the offender targeted the victim’s car for theft upon sight.

Asfar as Dover could tell, the information appeared to be leading to the
conclusion that a crime pattern or series was under way. The geographical locations
appeared to be similar, when the time factor, suspect descriptors, and property loss/target
information was taken into account.

Below is Dover’s completed information matrix that he used for al statistical
analyses. The full sized blank version is shown in Appendix A. The information
contained is derived from the original 33 incident reports for May, of which it appears
that five are part of a pattern/series. Basically, Dover took the information from the

incident reports and filled in the corresponding blank space on the matrix. The matrix

was set up so that the crime pattern number was listed along the top of the form and the

various data elements that contained information were listed aong the far-left column.




If there were additional data elements that were not included, Dover knew he

could amend the form by creating another one in Excel and adding the data element.

Crime Anzlysis Information iatrix
Dara Elewent Crime 1 Crime i Lrivne T Crfmna I Crime ¥
UCR Code 240 Zey 240 240 240
Tate 5/5 54 S8 EFD] 525
Time s:30pm S:06pm 7:3lpm &:00pm B:00pin
Location Hickory Hills Lione Star SC | Hickory Hills | Hickory Hills
AtemptComplete 5] < [&
Method of Entry Door Thaar Traor
Method of Exit MA ™A ™A
RansaskedMischicl HA HA ™A
Froperty Dhscrption 93 Lexus 93 Mercedes | 97 Chrysler | 25 Land Raver
SC300 i S00CE Sebring Discovery

Froperty Removed A N Ha WA
Type Froperty Loss Suuber Auto At Auto
Amount of Property Loss 1Car 1 Car 1 Car 1Car
Walue of Property 20,000 , 40,000 22,000 24,000
Bias Motivation ™A A MA NA
Weapons Used NA ™A A HA
Tools Used Lock Pick g Lock Pick Lock Pick Lock Pick
Suspected Drug Type A ™A ™A, ™A
Suspected Drug Oantity A ™A A HA
Type of Target Lunury Luxury Luxury Luxury
Type of Victim A WA NA Na
Age of Victim WA A NA A
Race of Vietim W W W W
Sex of Victin Tl &l F ¥
Ethnicity of Viciin MNA ™A e A
Tyme of Victim Injury R Iy MNA A
VO Refationship Steanper Stranper SITanger Strangor Sirangar
Resident Status Fesident Resident. Resident Recident TFesident
Age of Suspest 2025 NA A A Early 20°s
Sew of Suspect i ™A NA ™A w
Race of Buspesct [X HA A A W
Ethricity of Suspect A A A A WA,
Heipht 5TET N N MNA
Weight 150 HaA A ™A 170

Hair Short HA A NA

Eyes BEA NA MA MNA A
Coanplexion Telediun HNA NA ™A
Facial Hair MNone HaA ™A ™A
{ilassey Mone MA A ™A
Car Year A M N ™A
Car hMake A NA MNA ™A
Lar Kadel NA HNa NA ™A
Coler A Ha MNA ™A
Liecnge Mumber ™A NA MNA ™A

The data indicated that the thief prefers waiting until after dark and likes to work
early in the week - of the five thefts, two were on Monday and one was on Tuesday.

There were also two witness statements that appear to describe the same person.
Both witnesses identified a white male, between 20 and 25, about 5 8"-5' 10" and
weighting around 150-170 pounds.

In both situations, the suspect was dressed casually (jeans, sweater/sweatshirt,
running shoes) and in one situation appeared to be carrying a backpack.

Both witnesses described the suspect as being Caucasian, with short hair and no

facia hair. The suspect did not appear to stand out from any other personsin the lot.




One witness even stated that he grew suspicious when he observed a young man
apparently trying to find his keys in his jeans pockets for a very expensive automobile.
When the suspect realized he was being watched, he fled into the store. The witness then
went to a security guard, but by the time the security guard agreed to come back outside
to watch the car, the car was aready gone. It was later reported stolen.

Now that Dover had the incident information on a collated matrix, he used it to
complete his blank crime calendar. Shown below is Dover’s completed crime analysis
calendar. The information contained is derived from the incident reports. It basically
details, by day, the time, location, area, and type of vehicle that was stolen as part of this
particular series or pattern.
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Next, Dover placed the location of these patterned crimes on the blank map that
he had created. To do this, he simply located the incident according to the address it
corresponded to on the map. The completed map of Dover’s village is shown below. [t
lists the locations of al 33 motor vehicle thefts in the village for the month of May. The
circled car thefts indicate Dover’s patterned car thefts based on an examination of the

incident reports, the information matrix, and the crime calendar.

Map 2 - Dowver's Village Motor Vehicle Thedfts
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Using simple incident reports, Dover had been able to pin-point a possible pattern,
develop a suspect profile, a possible motive, and ascertain the types of cars being stolen

and when.

The true test would be to try and predict the next location, the next time, the next
day, the next date, and then place officers there waiting to intercept. This processis

caled forecasting.




The nice thing about this crime pattern is that the information | generate is going
to be used by patrol officers, patrol supervisors, investigators, and tactical action teams
to stop a crime. That sure beats the boring old monthly report, Dover thought.

Dover decided to continue using the computer and input the data into a
spreadsheet program for analysis. He would have to create the formulas that assisted in
the analysis, but he figured that would still be quicker than trying to do the math by hand
with a calculator.

So far, Dover had analyzed the data and had identified information that could be
used to create atarget profilereport, which is a document that identifies the types of
people, cars, or buildings likely to be victimized. The target profile report is shown in its
entirety in Chapter Three.

This report could be devised without any real statistical analysis. For example, in

this situation, Dover had gathered the necessary information to create it by simply

examining incident reports and noticing similarities in time, date, location, and witness
statements that were entered into the information matrix.

Thisworks well with only 33 incident reports and five patterned crimes, but when
the number of incident reports rises, the process of identifying patterns becomes more
difficult and the crime analyst must then use other analysis techniques to confirm his
initial findings.

Dover had used basic statistical analysis methods such as means, medians, modes,
and standard deviations to help identify the types of cars being stolen, their location, the
time and day, and similar witness statements. Dover would now build on these efforts by

using time, date, and location analysis and forecasting to predict the next crime.




To begin this statistical analysis, Dover felt he should begin by trying to predict
the next date of occurrence. Since forecasting an individual date that the next crime will
occur with complete accuracy is almost impossible, he would need to create thresholds
(much as he did before with the aggregate statistics) within which to work. He decided to
use one standard deviation added to and subtracted from the mean dates of occurrence to
give him the threshold (called a confidence interval). This threshold would give him an
idea when he could expect the next crimes to occur, much as he did before with the
aggregate statistics. With only one standard deviation, he could be 68 percent sure that
his predicted date was accurate within the limits he set for himself.

Basically, he needed to create a worksheet that contains for each motor vehicle
theft the date of occurrence in the believed pattern, and the number of days from the last

occurrence. He could then calculate the average days between hits, and then use this to

predict when the next crime is likely to occur. By converting these thresholds into dates,

he could predict (with 68 percent confidence) the soonest and farthest dates the next car
might be stolen. These data are shown in the farthest and most recent hit days cells. The

closest and farthest hit dates are the predicted times for the next car theft.
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The screen above shows the time/date prediction spreadsheet that Dover created.
It shows the number of pattern crimes, the month of occurrence (in numerical order
1=January, 2=February), the date of occurrence, and the number of days between crimes.
Then, the calculations give the average day between crimes and the amount of time that
varied above and below the average (i.e. the average is 5 days, give or take 3 days). The
farthest hit day (the longest time from the last hit) is the mean and standard deviation
added together (7.94), the most recent hit day (the closest time from the last hit) is the
standard deviation subtracted from the mean (2.06).

The last patterned crime occurred on May 25 (crime number 5). Adding 7.94

daysto May 25 gave Dover the farthest hit date or June 2. By subtracting the most recent

hit day from May 25, Dover found that the next crime could occur as soon as May 27. So
by calculating a mean day between hits and the amount of variation around this mean, the
time period Beaufort could expect another car theft was May 27 to June 2.

The next step would be the calculation of the time of occurrence. Thisrequired
Dover to convert actual time occurrences to military time and then to something called
decimal time in order to predict the next time a car may be stolen.

First, Dover created columns in his spreadsheet titled Crime Number, Real Time,
Military Time, and Decimal Time. All three are merely different way of expressing when
the crime occurred.

The Decimal Time column is a smple conversion from Military Time, and is
needed in order to undertake the predictions. Basically, some simple calculations must

be conducted in order to standardize the times on a 24-hour clock.
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Thisis done by adding 2400 to each hour between midnight and noon (e.g. 0300
becomes 2700) and by dividing minutes by 60 (since there are 60 minutes in an hour) to

convert minutes to their decimal equivalent of part of an hour.

An example would be the May 5™ incident. The time s listed on the incident

report as 8:30 PM. This converts to 2030 in military time and 20.50 in decimal time.
Why 20.50? Because 30 minutes divided by 60 minutes gives .50.

For odd minute calculations such as 15 minutes, 45 minutes, or 33 minutes, round
up or down based on the sections of the clock. Since all times get rounded to either the
exact hour or 30 minutes past the hour, the only conversion to decimal time is 30/60=.50.

Dover next calculated the mean and one standard deviation for the Decimal Time
column by utilizing the FX, Statistical, Average and Standard Deviation buttons. To
obtain a 68% confidence interval around the mean, Dover added to it and subtracted from
it the standard deviation. These calculations are derived in the same manner as the date

of occurrence calculations.




The results of these calculations are shown in the earliest and latest hour and
minute cells. The conversion to military time (from decimal time) is shown in the Latest
and Earliest Calculated Hit Times.

To convert the decimal times back to military time, Dover had to do two things.
First, if the numbers to the left of the decimal are less than 23, he left them alone. If they
were greater than 24, he would subtract 24 from the number to the left of the decimal.
Second, he multiplied al numbers to the right of the decimal by 60. The results are
shown in the latest and earliest calculated hit times cells. The earliest and latest real time
cells reflect the actual times that the criminal appears most likely to steal a car.

Based on his calculations the next car would be stolen between May 27 and June
2 and between the hours of 6:30 PM and 8:54 PM.

The next forecasting method would entail predicting the next location of

occurrence of a car theft. In this analysis technique there are two separate everts taking

place together. First isto create amap. Thisis useful for showing the location of the

crimeincidentsin relation to other attributes of the community (e.g., streets, and
shopping centers). Second is the creation of an analysis spreadsheet. This holds the
pattern data and helps facilitate mean and standard deviation analysis.

Dover created a new spreadsheet with columns for Crime Address, Geo-W and

Geo-N. To do this, Dover referred back to his map. The table he created looked like this:

Crime Number Address Date | Geo-W
1900 N Hwy 41 May 5
1300 Dae Road May 14
800 N Hwy 41 May 18
1600 N Hwy 41 May 20

1 Shopping Mall Drive | May 25




In this situation Dover would use his own hand-created map and simply applied a

gridline every 1500 feet across Area 1 (the area under investigation). Then, he would

label the X and Y-axes based on a sequentia ordering of gridlines across the city from

north to south, and from west to east.

Dover then filled in the map with crime locations according to their exact address,
which also corresponded to a specific intersection of gridlines. It was these grid
coordinates that would prove important for analysis. The location of the nearest grid

coordinates corresponded to the North and West geo-coded location.
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Dover then obtained the mean and standard deviation for the Geo-W and Geo-N
columns through the same methods that had been used in both the date and time of
occurrence techniques. Following this, he obtained a 68% confidence interval around the

mean by adding and subtracting the standard deviation from the mean. The Excel

spreadsheet |ooked like this:
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Using the average location as a starting point, Dover located the geographical
average location for this crime series activity. Next, he utilized the upper and lower

[imits (mean plus or minus the standard deviation) to place markers at four grid locations

(coinciding with north, south, east, and west locations) surrounding this average location.

These four markers form the north, south, east, and west boundaries for which
most of the crime has occurred and future crime occurrences might potentially occur.

This spatia confidence interval indicates the area that Dover is 68 percent confident will

contain the next motor vehicle theft attempt.

The new map (shown below) indicated that the most likely location for additional

car theftsin the May 27 to June 2 time period was along Highway 41, near both the
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Hickory Hill Shopping Center and the Shady Grove subdivision. That was the area that

would need focusing on by patrol officers.
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Dover knew that he had little time to waste. According to his calculations, the
thief was poised to strike very soon.

Basically, this crime pattern had to stop now if there was any hope in salvaging
next year’ s figures and probably both mine and the chief’ sjobs. If | go to himwith the
future time, date, and location of the next crime, coupled with the fact that we are
currently on pace to finish the year with a 44 percent higher car theft figure, the chief is
not going to be happy. But, if | figure out what types of response techniques he can use

to mobilize resources and manpower, he'll be ecstatic! Dover thought.




Chapter Three — Reporting and Response Techniques]

Dover leaned back in his chair and recapped what he knew. Beaufort had a motor
vehicle theft problem and so he had first analyzed the data for apparent patterns. He
deduced that the same person apparently stole five cars. This put the crimes into his
definition of a series (basically the identification of a specific and recurring modus
operandi pattern). Dover decided that there were four basic plans that he could use to
cover every facet of the investigation process and use to report to the chief.

The department has no physical evidence, no fingerprints, very few eyewitnesses,
and no recovered cars. This means that whatever | have found through my analysisisthe
entire extent of what we know about these crimes, Dover thought.

Instead of going to the chief right away, I'll just come up with several different
ways that we can respond to this situation and let him choose the one that makes the most
sense to him.

The first report that Dover decided to create was a crime pattern plan. It was
designed to be a summation of what the incident reports and witness statements have
indicated so far. Thiswould include information related to suspect descriptors and
property information, modus operandi information, and eyewitness statements. Dover
knew that the information provided on the five incident reports and by the two witnesses
left alot to be desired with regards to detail but, as of now, it was all he had to work with
in determining his crime pattern plan.

The crime pattern plan indicated that the police in his village should be on the
lookout for a white male between 20-25 years old, between 5’8" and 5'10” tall and

weighing 150 to 170 pounds.




The suspect had short dark hair, medium coloring, and was usually casually
dressed when he stole the cars. He liked to work the back or side areas of commercial
parking lots around dusk or at night. He liked the area along Highway 41, near the
Hickory Hills Shopping Center. He liked to work early in the week, probably because he
either sold the cars or the car parts taken from the stolen vehicles later in the week. His
usual method of entry was by picking the locks and he was apparently able to disable
alarms quickly and easily. Finaly, he also liked to steal expensive and luxury cars rather
than either hot-rods or sports cars.

Dover’s crime pattern plan was basically a summarization report of the
information that had been pulled off the incident reports and information matrix. It
would be disseminated to patrol officers and patrol supervisors as need-to-know

information. It was not designed to fulfill any purpose other than provide information to

the troops. A completed example is shown below.
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The second type of response plan that he decided to generate was the dir ected

patrol plan. Directed patrol plans utilize accurate and timely information to predict

where and when crimes are likely to be committed based on past data. This plan allowed

Dover to advise the chief on the most effective manner in which to allocate police
resources to apprehend the offender. This plan also encouraged patrol officers and crime
analysts to develop proactive rather than reactive tactical responses to specific situations
to a specific offense situation.

Dover knew that the most important information he could convey to his
department’ s patrol supervisors was the nature of the problem, the type of targets that
have been hit, the time frame and location of the crimes, any suspect information, and the

predicted time, date, and location of the next offense. An example is shown below.

Beaufort Balice Department
Internal Memorandum

To: Al) Patrol Supervisors
From: Officer William Dover, Critne Analyst
Regarding: Directed Patrol Plan

MNaiure of the Problems

Since the beginning of the year, our village has seen a rise in the number of motor
wehicles stolen from all arcaz, The erime analyzis unit has analyzed the past six months
motor vehicle data and come to the conclusion that there appears to be a concentration of
motar vehicle thefis beginning on or abaut May 5 that constitute the same offender or
group of offenders. In an effort to apprehend this individual, we are calling for patrols
that are specifically focused on the data contained within this memorandem.

Type of Target

The suspect app to steal predominately late medel, expensive luxury
automaobiles. Thess vehicles do have alarms and the suspect appears to have ne problem
quickly disabling them. Examples of stolen cors includs Lexus, BMW, and Mercedes.

Tiptg frgme

The suspeet appears W work predominately berween dusk and night. The earliest
time recorded was 6:00pm and the Jatest time recorded was #:00pm. He also appears 1o
Tike 1o work eatly in the week, as most veporis have d Monday-

Locaticn

The suspect 10 work il v along the Highway #1 serndor
bordering the Bhady Grove subdivision end the }Imkory Hills Shopping Center. At least
five cars appear to have boen stolen within one mile of this arsa.

Srspect fnfbrmation

Witnesscs have desoribed the suspect as being o white male, aged 20-23, 5'8" to
3*107, 130-170 pounds with short dark hair and medium coloring. He has been deseribed
a8 being casvally dressed and in one instance was canrying a backpack. He also
apparently likes to steal cars that are either parked out of direct sight or out of direct Jight
His method of entry appears t¢ be by picking or pulling the car’s door locks, There have
been ne retovered sars and no physical or forensic evidence,

Predicted Time Dote gnd Location of Mext Occurrence

Based on the analysis condusted by the Crime Analysis Unit, it appears that the
suspect will next strike between day 27 and June 2, on or around 6:30pm to 8:54pm.
Furthermore, he 1s most likely to strike west of Highway 41, in or around the parking lots
surrnunding the Wickary Hills Shopping Center.




Now that | have the information on an easy to read and under standable form,
when | pass these out to the chief and the patrol supervisors, they can alter their
personnel deployment assignment, Dover thought to himself.

Dover smiled to himself, If we blanket the area with undercover officersin the
predicted areas at the predicted times, we might have some luck in catching the offender.

He leaned back in his chair and looked over his printouts, reports, graphs, and
tables. At least I’ ve analyzed almost everything that could be analyzed, he thought. But,
| still need to create a couple more reports

The third report Dover decided to create is called a preliminary investigation
plan. Unlike the directed patrol plan, the preliminary investigation plan was designed to
maximize the efficiency of the investigative component of the detective division;
specificaly it serves to increase apprehension efforts and provide investigators with
information leading to an arrest.

The plan consisted of several piecesof information that he had already gathered

for the directed patrol plan. These items included the type of offenses that have occurred,

the location, time, and date, the identity of the victims or property description, any modus
operandi information, and the type of response to take.

In addition, however, the preliminary investigation plan contained information to
help detectives begin questioning suspects and planning the investigation. The plan
included information on witnesses, suspect/offender arrest information on any named
suspects, suspect location, any suspect personal or vehicle descriptions, additional
property or victim information, more detailed modus operandi information, physical

evidence, and arrest information.




An example of Dover’s preliminary investigation’s plan is shown below.

Beaufort Police Department
Iaternzl Memorandum

T All Patrg] Jupervizers
From: Gfffcer William Dover, Crime Analyst
Regarding: Trelirainary Investigation®s Plan

b

The erine analysis unit has anelyzed the past six months motor vehicle dila and coms Lo dhe
conclusion that there appears o be a conceniration of mator vehicle thefts befimoing on or about May 5
lbak constitwie the same offender or proup of offenders. Tnan effont to apprehensd this individual, we are
calling For patvols ihat ave specifically focuscd on the data contained withio this memorandum.,

The suspect appcars to steal predominately Jate mods], expensive hwiury automobiles, These
vehicles do have alarmg and the suspect appears ko have no problem qoickly disabiing theai,

Time Frame

The suspct appears to work predominately between dusk and oight. The sarliest tiie recorded
was §:00pm and the latest time recorded was 9:00pm. He alse appears (o Jike to work eatly in the wesk, as
st reports have occurmed Monday-Wesdnesday,

Loacifon

The suspect appears o work prederminately along the Highway 4] comidor bordering the Shady
Grove subdivision and the Hickory Hills Shopping Center, At least five cars appear to have bean stolen
withint ome il of (hls area.

o fan

Witbesses have described the suspect as being o whive mals, aged 20-23, 58 o 510", 150-170
pownds with short dark hair and mediom coloring. He has been described as being casvally dressed and i
Qpe ingtanes wag caying a backpack

Swement Modus Omerandi

He also apparently Jikes to steal sars that are either parked ouk of dizect sight or ot of direct light
near shopping arcas. His methed of eotry appeass [0 be by picking or pulling the ¢ar's dege lgcks as no
glass has been recoversd on stens.

Predicied Fime, Date,_ond Eacagian of Nust Qocireenea -
Based on the gnalysls conducted by the Crine Anakysis Unit, it appears that the: suspeat will next

strile betwetn My 27 and June 2, o0 of ateund 5:30ptn to B34pm. Furthermars, he i most Ikely 1o

striboe st of Highway 41, i o avenind the parking Joes suounding the Hickory Hillz Shopping Center.

Bitness Dnformati
1. Bob Jones, White Male, FRUTL, Dover's Village, IL. Report #0412,
2. Jay Peterman, White Bdale, §8/03/72, Dover's Village, IL. Roport #6473

Physical Evidence

There have been ho recovered cars and ne pliysice! or forensic cvidence.

Seeder Jratormniun
1403 Lexus SC300, White/®ulte. License 32160 1L, Expires 8/9%, Report #0412,
1494 BMW 32545, GreendGreen, License 21635 IL, Bxpires §/9%, Roport #8423
1993 Mereedes 300CE, RediRed, Licetze 14631 IL, Bxpives 1009, Report #0d40.
1997 Chaysler Sebring, Black, Black, License 59155 I, Expircs 11799, Roport S0461.
1995 Land Rewver Distovery, Green, License 62133 TL, Bxpires 1295, Report #0473,

In many ways, the preliminary investigation’s plan was the equivalent of a case-

screening plan. The information that was collated on this report allowed the detectives

(and Dover) to examine a new car theft (if there was one) according to criteriafor a

pattern that had been previously developed and identified.




Therefore, the interested parties would be able to glance at a new incident report,
match up the relevant information, notice any new information or differences, and decide
if the same pattern is repeating itself as a series.

Dover aso decided to include one final report type. Even thought he knew that
his focus was on immediately solving the crime, he also figured it would be well worth
his effort to devise a method of dealing with the long term implications of this crime
pattern.

The shopping and commercial corridor along Highway 41 had always been an
arearipe for car thefts, vandalism, and robberies as well as the usual property crimes. As
the data showed, almost without exception, more cars were stolen in this area (especially
since the Hickory Hills Shopping Center was built) than anywhere else in the village.

Dover decided he would create a basic neighborhood watch plan that would
utilize the residents of the Shady Grove subdivision as additional eyes and ears both
during this crime series and following its conclusion. By using citizensto help curb
crime, Dover was utilizing techniques of community policing, a philosophy that his
department had recently embraced.

In order to create a neighborhood watch program, Dover split up the plan into

severd interrelated sections. He decided to tell citizens what a neighborhood watch

program is, why there is a need, and the goals of the plan. Using this as a building block,

Dover aso assigned duties and responsibilities to a neighborhood coordinator, a block
captain, and a block watcher. These people, as well as other citizens, would be
responsible for determining what is suspicious behavior (as defined by both Dover and

the department), what to do if suspicious behavior is spotted, what information is most




needed when reporting this behavior, and some obvious and not so obvious things to ook
for. It was Dover’s feeling that when this information was instituted, the citizens around
Area 1 (detailed on the orientation map) would be able to help the village police with

proactive crime prevention.

Nelgbborhood Watch Plan

Traflniticn

A program wglving ibc jeint efforts of the police and the community thal is desighed to aibane
neighberiond security, heighten citizen awarencss, and encourage mutual asslstinicg and concent among
residents im order to provent orime.

The plan is designed to facilitate the need for a crime prevention progran that will enhance
neightrorhood secucity without the further addition of law enforecment officers.

Goals
Increase ¢ilizen, awarencss of property crimes and other neighbochood rime through a
continuing informatian program of litcrature distribution from [aw eoforeement,
Training citizens in the means of betber property ssourity and assist them in making theer
PrOPerty TGOS SECure.
. Develop aneighborheod action program where citizans help watch each other's property and
report suspigious porsons and activitie: to baw enfarcement.

Rmmebmrm m@d Dutiar
HNeighborbeod Coordinaor — Coordinates activitizs of Block Caprains msd Block Waichars,
recriits neighborhood residens For the progron, and acts as 3 lafson with (e village police.
_ Block Captain — Hests nziphbochood waich meziing, ad acts as main recruiver for program.
Alse distributes erime prevention matesials and cooperates with Meighborheod Coordinator.
Black Watcher — Acts a3 reporter for suspictons aclivity. Alse cheeks neighbors’ homes
when fliey are out-of-town and assistz the Bleck Caplain.

Whal Suspleious Activitp Shopld | Wateh Forl
1. A stranger entering your ncighbor’s heuse when it is unoctupted,
. A gercam hoard amywhere nearby.
- Ofers of merchandics et cidiculously Lew prices,
. Anyoos removing eceessories, license plates, or gas from 2 car,
. Anyoos peering inte parked cars.
. Persons entering or leaving a business after huginess hors.
. Asound of breabing glage oF [ond oxplogive noisca.

Fhar Su;pﬂprous Astivity hitght 7 Not Wentel For Regulardy?
Somcpne going door-to-door in the oeighborheod.
2_ A person running whils carryiog an object.
3. A person exhibiting uousial mental or physical symploms,
4. Imegular humen raffic w and from 4 certain residence,
3. Any person taking o shorttut through 2 woaded area.
6. Any vehicle moving slowly andfor without Uglits,
7. Busioess ransictions condwcted ot a vebicle,
8. Vehieles being loaded with valuables from a closed husingss,
9. (Open or broken windows at a closed business or vesidence.
10, A bearn from a Mashlight in & neighbor's home,

What te do is Suspiciows Activity v Heerd and What fo Repor?

Call 2171 er wour local Iaw enforcennent deparment inunediately when wou ohscrve suspicioos
activity. Dre not worry about bothecing them ov embarrassing yourself if you are wrong. Think instcad
aiout what could happen if you do nor act,

Be prepared to report what happened, when, where, and whether anyone was hurt, Alsgngtc the
deseription of the perser and their vebhicle,




[Chapter Four — Evaluation and Assessment

Now that I’ ve completed the response plans, the next step isto go see the chief,
Dover said to himself.

Satistically, I’ ve got some tables of averages and thresholds and I’ ve used them
to predict the time, day, date, and location for the next possible car theft. I've got charts
and graphs and maps and most importantly, I’ ve got response plans.

I’ ve devel oped an offense profile plan, a directed patrol plan, a preliminary
investigation/case-screening plan, and a neighborhood watch plan. Each oneis capable
of stopping the car thefts by themselves and combined, they should be an overwhelming
law enfor cement wave of trouble for this offender.

Dover gathered together his materials, made copies of everything for his records
and for the chief and walked down the hall to the chief’s office.

“Chief, do you have a couple of minutes?’ Dover inquired.

The chief looked up from hiswork. He motioned to Dover to sit down.

“Have a seat, I've got 15 minutes before | have to give the weekly crime report to
WCUB (the local television station).”

“You have to go on TV?’ Dover asked, “What for, if you don't mind me asking?’

“Don’'t worry, it's not about the car thefts. Although if you don’t have some
answers by now I’'m quite sure one of us will be dealing with them again very soon.”

Dover began laying out copies of the tables showing the averages and thresholds
and copies of the four different response plans.

“All right chief, don’t worry, | think we have a solid handle on what is happening,

where, when, and to what types of targets.”




“It appears that a white male is hitting our village. He is between 20-25, between
58" and 510" and weighing around 150-170 pounds. The suspect has short dark hair,
medium coloring, and was usually causally dressed when he stole the cars. He likesto
work the back or side areas of commercial parking lots around dusk or at night. He
especialy likes the area along Highway 41, near the Hickory Hills Shopping Center. He
likes to work early in the week, probably because he either sells the cars or the car parts
taken from the stolen vehicles later in the week. His usua method of entry is by picking
the locks and he is apparently able to disable alarms quickly and easily. Finaly, he aso
likes to steal expensive cars, which might indicate that he wants to either resell al or part
of them rather than ssimply cruise around.”

“According to my calculations we can expect him to make his next hit within one
mile of the Highway 41 shopping corridor, near the Hickory Hills Shopping Center. |
expect him to hit between May 27 and June 2 and between 6:30 p.m. and 8:54 p.m. My
best guess would be the west side of the highway, near the parking garages and lots and
probably very early in the week, especially Monday or Tuesday.”

“1 think that if we create a multi- faceted approach to apprehension, then we will

arrest a suspect during thistime frame. Instead of ssmply focusing our efforts on one

type of response technique, I’ ve designed severa that work interchangeably, to give us

maximum investigation with minimal coverage and manpower.”

“Theway | have devised it, we have four basic response techniques, three of
which are designed to be utilized right away. The first plan is an offense profile, which
we have used to narrow down the list of times and locations for previous incidents. The

second planis adirected patrol plan, to blanket this predicted area with officers during




the predicted times and dates. The third plan is a preliminary investigation plan, which
we can use to conduct the ongoing investigation after the next forecasted times and dates.
The fourth plan is not really useful right away, but will prove useful after we catch this
guy and prepare to return things to normal. It's a community policing/neighborhood
watch program that will involve the local residents.”

“Take alook at them and tell me what you think,” Dover said as he sat back
exhausted.

Silence from the other side of the desk.

Dover watched as the chief inspected the tables, raised eyebrows at the averages,
thresholds, and predictions, and began to actually smile when he examined the response
plans.

The chief leaned back. “I think they look good. The response plans are simple
and easy to understand, even for arookie officer. They allow the patrol supervisors the
flexibility of changing work schedules without causing too many problems and they
focus the effort around witness descriptions and statistically accurate predictions. | think
the next step is for me to take these, stamp “approved” on the top, and have them
distributed to our patrol supervisors, detectives, and others as needed. But what if this
guy doesn’t hit when you have predicted?’

“WEell, that is a possibility, but | think it’s unlikely. Research has shown that
people in general, and especially successful criminals, are creatures of habit and this guy
has a routine he is comfortable with. | think that by using directed patrols, which we

could do with unmarked cars and undercover officers, we should simply be especially

watchful of expensive cars between 6:00 p.m. and 9:00 p.m. The odds are he is going to




hit again and we just need to be where he'll be. If that fails, we will have profiles to work
within and a preliminary investigation plan to guide us in questioning and interrogation,”
Dover said.

The chief stood up. “Good job, Dover. | knew that you could do it if we had to
haveit. I'll take these response plans, run them by the deputy chiefs and the patrol
supervisors this afternoon and we' |l probably begin putting them into play as early as
tomorrow. You're dismissed.”

As Dover retreated to his office, ajumble of thoughts ran through his mind. What
if ’'mwrong in my predictions? What if we don’t catch him with one of my response
plans? What'sfor dinner? The last one was obvioudly of the most importance, and, it
being 5:00, Dover decided to take off for the day, confident in ajob well done.

Dover knew that the odds were against the offender getting away with his crimes

for much longer. It was nearly impossible for this offender to continue to steal cars

without leaving some solid physical or forensic evidence and the more times he

committed a crime, the more information he would leave behind for Dover to use.
Regardless of what happened during hisfirst predicted time frame or his fourth, Dover
knew this guy was going to be arrested.

Over the next month, the chief did as he promised.

He ingtituted a directed patrol plan that used undercover agents as shoppers and
increased the visible police presence around the shopping center during the hours and
times Dover had predicted.

He issued copies of the offense profile to patrol officers and preliminary

investigation plans to the detectives.




He began working with Area 1 patrol supervisorsin an effort to alert both nearby
residents and shoppers of the potential auto theft threats in their neighborhood, and
informed them of what they could do to help prevent the crime.

Time passed slowly within the department. Detectives, patrol officers, and
Dover himself waited anxioudly for the start of the predicted time period.

May 27" came and went with no arrest, or even any report of suspicious activity.

The same thing happened on May 28". And May 29"". And May 30'".

Then on May 31, just as Dover was beginning to contemplate a career in the food
service industry, a report came across the wire at approximately 7:50 p.m. that awhite
male, aged 23 had been arrested trying to break into a 1996 Lincoln Town Car.

According to the incident, two undercover officers who were assigned to the
parking lot across Highway 41 from the Hickory Hills Shopping Center spotted the
suspect walking up and down aisles looking at cars. The officers witnessed him stopping
and especialy looking at late model luxury cars. They followed him on foot until he
reached the very far-west side of the parking lot. They then witnessed him stopping next
to the 1996 Lincoln Town Car, extracting alock picking kit, and begin breaking into the
automobile. The two officers then ran up and arrested him.

The offender’ s name was James Kelran. He was from the southeast side of
Beaufort and had a history of juvenile trouble, including theft. Hewas 5 11” and
weighted 176 pounds. His hair was light brown and cut short. When he was arrested he

was wearing jeans and a black pullover and carried no weapons.




Dover felt vindicated. His offender profile was right on target and the detectives
told him that the preliminary investigation plan that he developed (based on the offender
profile) was very useful in planning the directed patrols and assigning undercover officers
to specific areas.

The chief was ecstatic and the department’ s officers felt good about the help
Dover was able to offer. The crime series appeared to have ended with the Kelran arrest.
Kelran himself claimed that he was working alone on the car thefts; he stripped them of
their VIN and other identification numbers and sold them out-of-state to used car dedlers.

Basicdly, it was a money making scheme and he said he felt pretty sure that he
would not have been arrested, what with all the human and car traffic near the Hickory
Hills Shopping Center. He aso said that he never counted on the department developing
specific tactical plans based on an analysis of his past crimes. He figured that by not
leaving any physical evidence behind, the police would have no fingerprints or hair
samples to work with.

Kelran also said that he made sure if anyone saw him, he simply acted like it was
his car and that he was trying to find hiskeys. He said it worked perfectly as aplan
except for once, when a guy watched him try to find his keys but didn’t seem to buy the

rouse. He said the guy went back inside and he realized he had to hurry, because the guy

was probably bringing back a security guard or cop. But, he had no trouble entering the

car and actually watched from the edge of the parking lot after he had stolen the car as the

guy returned 15 minutes later with a security guard.




Dover knew that his contribution to this arrest was huge. He and the chief began
working to implement a neighborhood watch program with the citizens of all areas, but
especialy Area 1.

A couple of months passed and car thefts appeared to decrease. Then, on the first
day of October the chief called Dover into his office.

“Dover, | want you to do a quick analysis and see if car thefts are actually back at
their usual levels. Asyou know, that series of car thefts we had a couple of months ago
appeared to set us up for abad year. | want to know if we are going to have abnormally
high car theft numbers for this year and if we have other car theft issuesto worry about.
Get it back to me by tomorrow. Dismissed.”

Dover left the chief’ s office and went back to hisown. Basically, what the chief
was asking for was an evaluation of the past data. The chief wanted to know several
things: if there was a real change in the car theft crime rate after Kelran was arrested,

what proportion of this change could be attributed to the preventive measures taken, what

side-effects might have resulted from response measures (for example; crime

displacement), and what effect did it have on the village as a whole.

Dover figured the best way to see if stopping the car theft series had an noticeable
effect on the overal car theft rate in his village was to utilize time series data in
conducting moving average and seasonal indices analysis.

Dover remembered from his statistics classes that time series analysis generally
requires a datafile containing a set of observations (e.g. car theft occurrences) that

occurred at different pointsin time.




Time series analysis also assumes that the length of time between these
measurements was uniform (e.g. monthly totals). The analysis could be performed by
recording measurements regularly over a period of time to observe changes in the data.

A time series consists of severa elements. They are the secular trend (or just
“trend”), seasonal variations, cyclical fluctuations, and irregular fluctuations. The two
most important elements to examine in atime series are the secular trend and the seasonal
variation as they are the most easily measurable and obvious changes in the data.

The secular trend (trend) is the most obvious part of the time series, asit isthe

part of the time series that represents the increase or decrease of a particular data element

over aperiod of time. For example, a crime trend is merely the long-term variations
(increase/decreases) in the data charted over time. Calculation of the trend line is useful
in forecasting (see trend analysis) as it can be used with past data to predict long-term
data changes. The trend is generally used to forecast long-term change

Seasonal variations are the movements in the data that occur regularly during the
same times each year. For example, one particular crime that appears to vary regularly
amost every year is burglary. Theoretically, these offenses can be expected to rise in the
summer, as more people leave their windows open and their doors unlocked.

Since the chief had asked him to figure out what had happened to the car theft
rates because of that past crime series, Dover decided to create an Excel spreadsheet that
would calculate the three types of moving aver ages. smple, weighted, and exponential.

Dover knew that moving averages provided a means to eliminate the “up” and

“down” appearance to his data as it appeared over time and as affected by seasonal




variation. It gave him a statistical method to smoothing out the data to observe any
underlying trends (and in this case the effect of a short-term crime series).

The first type of average he would compute, the simple moving average, did not
require intricate calculations. It simply required averaging the most recent data values
and using that average as the forecast for the next time period.

Dover aso knew that the most common method for doing this was to calculate the

average from a recent three- month interval.
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Crime Analysis Moving Averages Spreadsheet
Stmple Moving Averages
Simple Moving | Simple Moving | Simple Moving

Meonth Crime Mumber Todal Avearage Farecast
Jannarsy 2
Febrary 14 43.00 14.33
IvTarch 21 G0.o0 20.00

Ayl 25 19.00 2633

Ilay 33 7200 24.00

June 14 63.00 21.00

Julsy 16 40.00 1333
| August 10 3700 12.33
| Septerdber 11 35.00 11.67
4 | October 14 2500 833

| Hoveraber 14.00 467
Deceraber 0.00 0.00

As indicated above, to create this spreadsheet and calculate a simple moving

average, Dover created columns for month of the year and number of crimes. He then

created tabular columns for a thr ee-month moving total and a three- month moving

average.




To calculate the three- month moving total, the formula was set up to add the three
months total crimes together (i.e. January (8) + February (14) + March (21)) and to obtain
the average of this number by divided by three (14.33). This number is then placed in the
average column as the middle of the three months used to the total. For example, if
January-March were used, the average would be beside February asit is the middle
month.

To continue this process through the year, Dover simply dropped the first month
of the original equation and added the next month. The computer then repeated the steps
above. To forecast the next month, Dover created another tabular column (the onein
bold) next to the previous two. In this column, he placed the average of the previous
three months.

Dover knew that there was a strong possibility that the “ups’ and “downs’ in his
data set would make it difficult to interpret. He remembered that the simple moving

average was exactly that — ssmple. He decided to smooth out the “ups’ and “downs” in

the data by using a weighted moving average. Unlike the simple moving average, the

weighted moving average assumed that the most recent data (for example, the most

recent month) is of more importance to the calculation and thus assigns it a weight based
on itslocation in the calculation. For example, in a crime situation covering January to
March, March would be assigned aweight of 3 while January would be assigned a weight
of 1. Thisis because in the weighted moving average formula, the most recent month
(March) is considered to be more important in predicting the next month’s crime average
S0 it is assigned the strongest weight. Every procedure is similar to that of asimple

moving average calculation, except for the calculation of the sum total.




In aweighted moving average, the three crime numbers comprising the sum total
are multiplied by a 1, 2, or 3 based on their position. For example, aweight of oneis
multiplied by the oldest number, a weight of two is multiplied by the next oldest, and the
most recent number is multiplied by three. Thus, this smoothing method assumes that the

most recent number is of the most importance and multiplies it by a factor of three.
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Month Crime Namber Tofal Average Forecast
Jarmarsy 2
February 14 | 90 00 | 16.50

Ilarch 4 131.00 2183

Ayl 5 170.00 2833

Iy 33 133.00 2217

Jure 14 109.00 18.17

July la T6.00 1267
| August 10 6500 11.50
| Septerrber 11 7400 1233
Oictober 14 32.00 .50
i | Moveraber 14.00 233
| Decermber n.oo n.oo

As the example above shows, Dover’s weighted moving average spreadsheet
consists of the same basic parts as the simple moving average. The formulafor the

weighted moving average caculation is shown in the formula box. Thisformula

caculates the monthly averages based on their weighted position in the equation. The

result is shown in the weighted moving average column. The final column, the forecast,

is smply the weighted moving average value for the previous three months.




Dover noticed immediately that the weighted moving averages (and their
forecasts) were different than those numbers provided by the smple moving average. He
knew this was based on the formula. When there are any shifts in the most recent data,
Dover knew that the weighted average could appear to jump higher or lower than the
simple moving average.

Generadly, he knew that he should examine the weighted moving average over the
simple moving average because the weighted moving average is the most descriptive and
accurate picture of the series or trend asit “fits’ the data points over time better and
smoother than the smple moving average.

The final method Dover decided to utilize was the exponential moving average.
This method has the advantage of requiring less historical data than the other methods
and is recommended for most analysis problems because it has the ability to correct for
differences between past moving averages and the raw data.

The exponential moving average is calculated by first creating what is known as a
smoothing constant. This value can range from O to +1 and is derived by dividing the
number of time intervals in the moving average by two.

The formulafor deriving an exponential smoothing average is SV = SC*OV+(1-
SC)*V, where SV = Current Smoothed Vaue, SC = Smoothing Constant, OV = Current
Observed Vaue, and V = Previous Smoothed Value. Basically, using a three- month
average, the SC = .66 and 1-SC = .34). OV isthe second month in the three- month set
and V is the first month in the three-month set.

For example, imagine the 1998 car thefts in Dover’ s village. In January there

were 8 and 14 in February. This means that the formula for this calculation would be




.66(14)+(.34)(8) for avalue of 11.96. This value is the smoothing constant and is used in
the next month calculation, as the value for V.

Shown below is Dover’s exponential moving average spreadsheet. Asindicated it
contains columns for the month, the crimes number, the calculation (also highlighted in

the formula box), and the current smoothed value.
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From Dover’s perspective, the directed patrol, preliminary investigations, and
neighborhood watch plans may be credited with also helping lower the car theft rate far
below what would have been predicted by the moving averages, as residents took an
active part in helping prevent crime.

The last technique Dover wanted to use to examine the effect that arresting Kelran
and instituting a neighborhood watch program had on the car theft rate for his village was

seasonal indices.




Since seasordl averages fluctuate so regularly, Dover knew that he could use
them to predict the occurrence of crimes in specific times of the year.

Seasonal indices calculations provided Dover a means to figure out how one
month compares to another month in terms of a percentage of the total crime activity over
many months. This alowed Dover to make the determination of when a specific month is
especialy prone to criminal activity and this can lead to the formation of strategic
response plans aimed at certain times of the year. This technique takes into account
historical data, asit is calculated with more than one year worth of data.

To create a spreadsheet that would do the calculations for him, Dover began by
creating columns for month, each year under study (Dover chose the years 1997-1999),
the sum monthly totals, their means, and then the calculated seasonal index. Under each
column (year 1, year 2, year 3) he also created a sum yearly total box. He then created a

cell box that would hold the grand total for al the years under study and a cell box that

will hold the grand mean for al the years under study.

Dover used these spreadsheets to help him determine which months are the most
prone to criminal activity. Using this template of three years, Dover’s spreadsheet first
calculated the column year totals and the row monthly totals and means. With these
numbers, the spreadsheet formulas then calculated the grand car theft total for all the
years and obtained a grand yearly car theft mean.

Dover then divided each monthly mean by the grand mean. This resultsin the
seasonal index, which is then multiplied by 100 to obtain a determination of monthly

percentages. This number told Dover what months reflected higher crimes.
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To interpret this spreadsheet, Dover knew that the higher the seasonal index, the
more crime occurs in that month. For example, given a grand mean of 15 car thefts a
month, the seasonal index of Juneis 1.06 or 106 percent. This means that June's car theft
rate is 106 percent of the normal amount of car thefts. Therefore, June is a high month
for car thefts. By comparison, January had a seasonal index of .72 or 72 percent. This
means that the number of car theftsin January is only 72 percent of the normal amount.
January was alow nonth for car thefts.

As the spreadsheet indicated, the months of March through July have been

traditionally high months for car thefts. With the advent of the neighborhood watch

program and the apprehension of Kelran, it appeared that the months immediately

following the arrest (June) showed a rapid decline in the average number of cars stolen.
In fact, examining June through October, it appeared that the village had definitely
returned to normal and may have even showed a reduction in the number of cars that

have been stolen.




Of course, to truly know where the difference was, Dover knew he would have to
re-run the analyses performed in Chapter One on the aggregate statistics of the village to
pinpoint where the car thefts are still occurring. That would be his next order of business.

But first, he had to tell the chief that things were back to normal and that their
crime apprehension and prevention programs appeared to have a solid effect on lowering
the car theft rate in his village to a level where it had been before the crime series.

As Dover walked down the hall toward the chief’ s office, several other officers
gave him the thumbs-up and patted him on the back. With one major investigation under
his belt, Dover felt the crime analysis position was finally being taken seriously. He felt
good and knew that he had the knowledge and the tools (except for that darn mapping
program) to investigate any crime series or pattern that might decide to raise its head in
Beaufort.

Dover reached the chief’ s door and knocked on the frame.

“Chief, do you have a couple of minutes, | have some good news for you.”

The chief looked up and grinned.

“Dover, just who | was hoping to hear from. You can tell me al about how we

managed to catch Kelran and what that did to our yearly car theft totals and ratesin a

minute. But first, have aseat. | want to talk to you about a series of garage burglaries

that appear to be happening on the south side of town”.

Oh man, Dover thought as he sat down, this stuff never ends.
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Crime Analysis I nformation Matrix

Data Element

Crimel

Crimell

Crime 11

Crime |V

UCR Code

Date

Time

Location

Attempt/Complete

Method of Entry

Method of Exit

Ransacked/Mischief

Property Description

Property Removed

Type Property Loss

Amount of Property Loss

Value of Property

Bias Motivation

Weapons Used

Tools Used

Suspected Drug Type

Suspected Drug Quantity

Type of Target

Type of Victim

Age of Victim

Race of Victim

Sex of Victim

Ethnicity of Victim

Type of Victim Injury

V/O Reationship

Resident Status

Age of Suspect

Sex of Suspect

Race of Suspect

Ethnicity of Suspect

Height

Weight

Hair

Eyes

Complexion

Facid Hair

Glasses

Car Year

Car Make

Car Mod€

Color

License Number




Crime Analysis Calendar




Crime Pattern Profile

Data Element

Offender Information

Data Element

Offense Information

Sex

Tools Used

Race

Entry Point

Physical Description

Exit Point

Body Marks

Crime Number

Height

Locations

Weight

Weapons

Skin Color

Earliest Day

Eye Color

Latest Day

Hair Color

Most Frequent Day

Last Address

Earliest Date

Gang Affiliation

Latest Date

Appearance

Earliest Time

Soeech Patterns

Latest Time

Place of Work

Average Time

Hangouts

Beat/Sector

V/O Relationship

Area/District




Beaufort Police Department
Internal M emorandum

To: All Patrol Supervisors
From: Officer William Dover, Crime Analyst
Regarding: Directed Patrol Plan

Nature of the Problem

Since the beginning of the year, our village has seen arise in the number of motor
vehicles stolen from all areas. The crime analysis unit has analyzed the past six months
motor vehicle data and come to the conclusion that there appears to be a concentration of
motor vehicle thefts beginning on or about May 5 that constitute the same offender or
group of offenders. In an effort to apprehend this individual, we are calling for patrols
that are specifically focused on the data contained within this memorandum.

Type of Target
The suspect appears to steal predominately late model, expensive luxury

automobiles. These vehicles do have alarms and the suspect appears to have no problem
quickly disabling them. Examples of stolen cars include Lexus, BMW, and Mercedes.

Time Frame
The suspect appears to work predominately between dusk and night. The earliest
time recorded was 6:00pm and the latest time recorded was 9:00pm. He aso appearsto

like to work early in the week, as most reports have occurred Monday-Wednesday.

Location

The suspect appears to work predominately along the Highway 41 corridor
bordering the Shady Grove subdivision and the Hickory Hills Shopping Center. At least
five cars appear to have been stolen within one mile of this area.

Suspect Information

Witnesses have described the suspect as being a white male, aged 20-25, 5'8” to
5107, 150-170 pounds with short dark hair and medium coloring. He has been described
as being casually dressed and in one instance was carrying a backpack. He also
apparently likesto steal carsthat are either parked out of direct sight or out of direct light.
His method of entry appears to be by picking or pulling the car’s door locks. There have
been no recovered cars and no physical or forensic evidence.

Predicted Time, Date, and Location of Next Occurrence

Based on the analysis conducted by the Crime Anaysis Unit, it appears that the
suspect will next strike between May 27 and June 2, on or around 6:30pm to 8:54pm.
Furthermore, he is most likely to strike west of Highway 41, in or around the parking lots
surrounding the Hickory Hills Shopping Center.




Beaufort Police Department
Internal Memorandum

To All Patrol Supervisors
From: Officer William Dover, Crime Analyst
Regarding: Preliminary Investigation Plan

Nature of the Problem

After analysis of the past six months motor vehicle data and come to the conclusion that there
appears to be a concentration of motor vehicle thefts beginning on or about May 5 that constitute the same
offender or group of offenders. In an effort to apprehend thisindividual or individuals, we are calling for
patrols that are specifically focused on the data contained within this memorandum.

Type of Target
The suspect appears to steal predominately late model, expensive luxury automobiles. These

vehicles do have alarms and the suspect appears to have no problem quickly disabling them.

Time Frame

The suspect appears towork predominately between dusk and night. The earliest time recorded
was 6:00pm and the latest time recorded was 9:00pm. He also appearsto like to work early in the week, as
most reports have occurred Monday-Wednesday .

Location

The suspect appears to work predominately along the Highway 41 corridor bordering the Shady
Grove subdivision and the Hickory Hills Shopping Center. At least five cars appear to have been stolen
within one mile of this area.

Suspect Information

Witnesses have described the suspect as being awhite male, aged 20-25, 5’8" to 5’ 10", 150-170
pounds with short dark hair and medium coloring. He has been described as being casually dressed and in
one instance was carrying a backpack.

Suspect Modus Operandi

He also apparently likes to steal carsthat are either parked out of direct sight or out of direct light near
shopping areas. His method of entry appears to be by picking or pulling the car’s door locks as no glass
has been recovered on scene.

Predicted Time, Date, and L ocation of Next Occurrence

Based on the analysis conducted by the Crime Analysis Unit, it appears that the suspect will next
strike between May 27 and June 2, on or around 6:30pm to 8:54pm. Furthermore, he is most likely to
strike west of Highway 41, in or around the parking lots surrounding the Hickory Hills Shopping Center.

Witness Information
Bob Jones, White Male, 12/03/71, Dover’s Village, IL. Report #0412,
Jay Peterman, White Male, 08/03/72, Dover’'s Village, IL. Report #0473.

Physical Evidence
There have been no recovered cars and no physical or forensic evidence.

Solen Property Information
1993 Lexus SC300, White/White. License 32160 IL, Expires 9/99. Report #0412.
1994 BMW 325is, Green/Green, License 21635 IL, Expires 8/99. Report #0425.
1993 Mercedes 300CE, Red/Red, License 14631 IL, Expires 10/99. Report #0440.
1997 Chrysler Sebring, Black, Black, License 59155 IL, Expires 11/99. Report #0461.
1995 Land Rover Discovery, Green, License 62135 IL, Expires 12/99. Report #0473.




Beaufort Neighborhood Watch Plan

Definition

A program involving the joint efforts of the police and the community that is designed to enhance
neighborhood security, heighten citizen awareness, and encourage mutual assistance and concern among
residentsin order to prevent crime.

The plan is designed to facilitate the need for a crime prevention program that will enhance
neighborhood security without the further addition of law enforcement officers.

Goals
To increase citizen awareness of property crimes and other neighborhood crime through a
continuing information program of literature distribution from law enforcement.
Training citizens in the means of better property security and assisting them in making their
property more secure.
Develop aneighborhood action program where citizens help watch each other’ s property and
report suspicious persons and activities to law enforcement.

Responsihilities and Duties
1. Neighborhood Coordinator — Coordinates activities of Block Captains and Block Watchers,
recruits neighborhood residents for the program, and acts as aliaison with the village police.
2. Block Captain — Hosts neighborhood watch meeting, and acts as main recruiter for program.
Also distributes crime prevention materials and cooperates with Neighborhood Coordinator.
3. Block Watcher — Acts as reporter for suspicious activity. Also checks neighbors' homes
when they are out-of-town and assists the Block Captain.

What Suspicious Activity Should | Watch For?
A stranger entering your neighbor’s house when it is unoccupied.
A scream heard anywhere nearby.
Offers of merchandise at ridiculously low prices.
Anyone removing accessories, license plates, or gas from acar.
Anyone peering into parked cars.
Persons entering or leaving a business after business hours.
A sound of breaking glass or loud explosive noises.

What Suspicious Activity Might | Not Watch For Regularly?

Someone going door-to-door in the neighborhood.

A person running while carrying an object.

A person exhibiting unusual mental or physical symptoms.
Irregular human traffic to and from a certain residence.
Any person taking a shortcut through awooded area.

Any vehicle moving slowly and/or without lights.
Business transactions conducted from a vehicle.

Vehicles being loaded with valuables from a closed business.
Open or broken windows at a closed business or residence.
10 A beam from aflashlight in a neighbor’s home.

©CONOOA~WNE

What to do if Suspicious Activity is Heard and What to Report

Call 911 or your local law enforcement department immediately when you observe suspicious
activity. Do not worry about bothering them or embarrassing yourself if you are wrong. Think instead
about what could happen if you do not act.

Be prepared to report what happened, when, where, and whether anyone was hurt. Also note the
description of the person and their vehicle.




|Glossary

Area Chart — An area chart emphasi zes the magnitude of change over time. By
displaying the sum of the plotted values, an area chart also shows the relationship of parts
to awhole.

Confidence Interval — A range of values constructed around a point estimate (usually
the mean) that makes it possible to state that an interval contains the desired value
between the upper and lower limits.

Crime Calendar — A way of visually observing the dates, the times, and the order in
which crimes occurred during an investigation.

Crime Pattern — The occurrence of similar offenses in a defined geographic area.

Crime Pattern Plan— A plan designed to be a summation of what incident reports and
witness statements indicate on an Information Matrix Form. This would include
information related to suspect descriptors and property information, modus operandi
information, and eyewitness statements.

Crime Series— A crime pattern committed by a single person or set of persons.

Date Prediction Analysis — The forecasted date of a future crime based on when the past
crimes occurred.

Directed Patrol Plan — A plan which utilizes accurate and timely information to predict
where and when crimes are likely to be committed based on past data. It allows the crime
analyst to alocate police resources in the most effective manner to apprehend an

offender. It aso encourages patrol officers and crime analysts to develop proactive rather
than reactive tactical responses to specific situations of a specific offense situation. The
most important information included is the nature of the problem, the type of targets that
have been hit, the time frame and location of the crimes, any suspect information, and the
predicted time, date, and location of the next offense.

Forecasting — A statistical analysis method that attempts to predict the next crime
instance in a crime series or pattern for the purpose of police interception.

Information Matrix Form — A spreadsheet form that captures data elements for each
crimein acrime series or crime pattern in a uniform fashion. These data elements
generally include information on the offense, the suspect, the victim, and the
property/crime scene.

Line Chart — A line chart shows trends in data at equal intervals.




L ocation Prediction Analysis — An analysis technique which results in aforecasted
location of afuture crime based on either the similarity of crimes or the occurrence of
multiple crimes in a defined geographic area.

Mean — The arithmetic average of a set of datain which the values of all observations are
added together and divided by the number of observations.

Measure of Central Tendency — Statistical measures that reflect atypical or average
characteristic of a set of datavalues. Examplesinclude the mean, median, mode.

M easur e of Disper sion— Statistics whose objective is to convey information about the
spread of values around a central point. Measures of dispersion, such as the standard
deviation, indicate how much values deviate from some typica score.

M edian — The outcome that divides an ordered distribution of data exactly into halves.

Mode — The single category among all categories in a distribution with the largest
number or highest percentage of observations.

Moving Aver ages — An arithmetic method of smoothing out the peaks and valleys
associated with trend data. Once the data is smoothed out, via either a ssmple, weighted,
or exponentia average, the underlying trend can be examined for variation.

Neighborhood Watch Plan— A program involving the joint efforts of the police or
sheriff’s department and the community, designed to enhance neighborhood security,
heighten the community’ s power of observation, and to encourage mutual assistance and
concern among neighbors.

Per centage Change — An arithmetic method of determining how much change has
occurred between two numbers over time.

Preliminary Investigation Plan— A plan designed to increase apprehension efforts and
provide investigators with information leading to an arrest. Generaly, the plan includes
items such as the type of offenses that have occurred, the location, time, and date, the
identity of the victims or property description, any modus operandi information, and the
type of response to take. In addition, however, the preliminary investigation plan
contains information to help detectives begin questioning suspects and planning further
investigation strategies. It includes information on witnesses, suspect/offender arrest
information on any named suspects, suspect location, any suspect persona or vehicle
descriptions, property or victim information, modus operandi information, physical
evidence, and arrest information.

Rates Per Population— An arithmetic method of standardizing different values by a
common population for analysis and comparison.




Seasonal I ndices— An arithmetic method that provides the crime analyst with a means of
determining how one month compares to another month as a percentage of the total crime
activity. Thus, acrime analyst can easily determine what month is likely to demand the
greatest amount of police manpower.

Standard Deviation— The spread or dispersion of a set of scores around some central
value, generally the mean. The standard deviation is used to determine the normal limits
around the mean and is useful in performing forecasting and prediction analysis.

Target Profile Report — A report that details the type of person, structure, or vehicle that
islikely to be the target of acrime. This report will attempt to provide guidance to patrol
officers in the suppression and prevention of crime situations.

Time Prediction Analysis — The forecasted time of a future crime based on the temporal
patterning of past crimes.

Time Series Analysis — An arithmetic method of examining data element movements
over time. In genera, there are only two types of time series that prove useful for the
crime analyst: the secular trend and the seasonal variation.




