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[Introductio~ 

Crime analysis is a key 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 analysis to one specific area of police work: the analysis of high 

volume crime at a local level. The focus of this report reflects the fact that this type of 

analysis is a major 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 a rich 

source of information for law enforcement policy analysts. 

Modem crime analysis techniques 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 

behavioral 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 all stages of the crime 

analysis process, from initial community problem identification to final response 

assessment and evaluation, using basic incident reports and data elements. 



Organization 

This manual is divided into five sections. 

1. The initial examination of aggregate statistics for pattern identification. 
2. Statistical time, date, and location prediction from incident-level crime data. 
3. Various reporting techniques that can be used in law enforcement responses. 
4. Statistical methods for performing evaluations of the law enforcement responses. 
5. A comprehensive crime analysis bibliography and appendix with forms that can be 

duplicated. 
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Cha ter O n e  - Be inn in  the Crime Anal  s is  Process 

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, 

is a professional, often sworn, employee of a law enforcement department who uses 

computer technology to analyze, organize, and present various types of data in order to 

address relevant crime-related questions and assist in problem-solving. 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 alleviate 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 is intrinsically 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. 
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On a sunny summer morning in early June, Officer William Dover left his house 

and, as always, proceeded to work in his car. 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 finally, 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 simple 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 o f  today, I haven't had to use statistic one to help solve a crime. 

What l 've been doing so far  a monkey could do, Dover thought as he walked into the 

building. 

Officer Dover didn't know, however, that all that would quickly change. 

"Hey Dover, Chief Meer is looking for you," the desk sergeant called out as 

Dover walked by. 

Dover's first thought, uh-oh. Dover's first response: "Is the chief in his office?" 

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

"Yeah, have a seat Dover, something has come up and I 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 a large number of cars in 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. I 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 all I need, packs of rabid reporters broadcasting that no one'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 always wiser to wait 

until the chief was done ranting before speaking. The chief continued. 

"You can do this for me, can't  you Dover? I 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 a lot of functions that a crime analyst is 

supposed to perform. Basically, and in no particular order, I can identify existing or 

evolving crime patterns and crime series. That's what you want me to do. But, I can also 

help predict future crime events based on past time, date, and locations. I can assist in 

developing target profiles and provide short-range tactical information to our 

investigators. Or I can help evaluate crime prevention programs and provide data to 

support our deployment planning. And I 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 all that, then I don' t  

think I need to worry about these car thefts do I?" 

"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 on it and don't  let me see you until you have a time, a date, and a 

location, whatever it was that you said you could get. Dismissed," the chief said as he 

waved his hand out the door. 
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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 I need to do? Since there are three types, 

I need to choose one of them. Let me think. There is administrative crime analysis, 

which is based on economic, social, or other general law enforcement information. 

That's too basic. How about strategic crime analysis, which is based on trends in both 

geographic and statistical analysis? No, that is too focused on long term trends and is 

intended to understand crime over a long time. What I 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 analysis it is, Dover thought. 

The next step is to figure out what I 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 statistics is going to be of any use, Dover thought 

again. Where do I go now and what am I 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. 
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I know that the chief needs me tofind out how many cars have been stolen. He 

already knows that there are more being stolen now than in the past. Where did he f ind 

this out? Dover wondered. 

Wait a minute, hold the phone, and hang on a second, t I f  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 Illinois State 

Police. All I need to do is check the "Crime in Illinois" publication for  the number o f  

cars stolen per year for  the past couple o f  years and l'll have an answer to how many 

cars are generally stolen each year. Then, l'll f ind out the total number of  cars that have 

been stolen by month during this year and see if they are rising. I should have no trouble 

f nd ing  out how many cars are stolen on average in my village. After this, l 'll compare 

the numbers to 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 crime in his 

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

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

chiefs unplanned assignment. 

The next step was to get the data together that's necessary for  the analyses I have 

outlined and then I 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's only at this point that both are truly armed for battle, Dover thought 

to himself. 

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 

mis.cellaneous statistical reports (e.g. World Almanac, Statistical Abstract of the United 

States) 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 a live 

investigation. 

Upon investigation of the yearly crime reports, Dover discovered his village 

seemed to have about 150 cars stolen each year, give or take a few. He decided to put 

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

Beaufort Yearly 
1990 
1991 
1992 
1993 
1994 
1995 

Motor Vehicle Thefts 
151 
158 
161 
148 
155 
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 simply 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. 
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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 years included 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: 

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

open a wealth 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  data is simply the cell locations of  the data to be 

arranged. In this situation, the range was read as B2:B10. He entered the range and hit 

OK. The average appeared as the formula result 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 data in 

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. 

~ 2 ~  STD 32:BI0") i 
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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. This is helpful because it gave Dover a limit 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 a rise 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 

February 
March 
April 
May 
June 

8 
14 
21 
25 
33 
? 

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 a large confidence interval of 10 to 30 cars stolen a month. 

Since this confidence interval was very large, Dover decided it was not very useful. 
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Based on his figures, 20 car thefts a month put Beaufort on pace for 242 car thefts 

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

crime series or pattern. 

In order to confirm that these numbers were not wrong, Dover also 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 a recent rise in car 

thefts during the current year. He did this by calculating percentage changes. 

II 
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To begin, he created a template 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 formula for this in Excel is written as indicated 

in the picture and looked like this: 

~ii~!!l --D31C3"I00 

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. This was 

very high and definitely something the chief would be interested in hearing about. 

To continue to provide a well-rounded picture, Dover also 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 a rate was to allow 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 
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and then divided by a standardized population base (100,000). The result is a way 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 Illinois and 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 a yearly 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. 

1996 140 1~40 ~ ~95 HA i NA NA NA 

~ ~ ~ :  ............... i~ .............. i ............. i~ ............ : .......... 1~z~ .......... !N~: ............... ~ ............... : ............... ~ ............... ~: ................ ~ ................ : 
~ - i ~ : ~ o ~ :  ............ i~~ ........ :~o~-:~~~: .................. ~ ................ : ............ i~ .......... 
~.i.:i~.:.:~: 71!.:: 7.~ ~::55 :::::.i:i~..::i::.i ~::;~::::::?.Z.i-~i ~ ~..:ii :.i:~. ~ ~i.i:ii::ii:3 :~:i:i::: :~i~.iii~.:i ~ ~:::::i:i.i ............. o:88~ .............. ! 

~.~.~:.~:~i.......:......~...~....:.~.~:===================================....~.~:.================================================== ...................... : ....................................... i .......... . ~  .......................... :.::~ .............. 
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Dover also 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 his village. 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 

a rate 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 also confirm this. Dover had further evidence of 

a rise in 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 Illinois to 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. 
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Dover created another table in Excel (he could have also altered 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 p e r c e n t a g e  c h a n g e  is: 

~ 1  =C4tC3'100-C3/C3'100 

The formula for calculating the r a t e  p e r  p o p u l a t i o n  is: 

i:,~,i;~il =C4/B4 I000 

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

comparison between the villages. 

.ii2i.i Ye~! Pot)u!nldon Tot~ %Ch~ngei Rate Population Total %Change! Rate ;Populationl Total i%Ch~ge: .Rate ' 
!ii3i~. 1990~ 14955 151 NA i 10097i 17550 206 NA 11.738 i 12150 i 49 i NA 4.033 1 

i ~ i i  .......... i ~ J 3  .................. i ~  4~--~/~-~i .~ .~ . . r162 .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : -  

~:~i 1992 14955 161 1899 10766 17550 i 224 i 4.186 12.764 12150 51 i .8929 i 4.198 
J i~ . ! .~ . !  .......... ~ . ~  .................. l ~  ............ ~:0.ZL......~:~.0/ ........... !.~2q0 .............. 2~.  .............. ~:~L...!..~3.-~2...!.. . . .J~ ............. ~.......'~....:.~:7~L.....~:~.~ .... 

~'~i~ . ~ 4 :  .......... ~ .................. ~..~ .............. ~,Z~_....tq.~!.(~.~..... ~2oo.....i.....243 .............. . o . :~ . !~ . . . . i . .~3~ . .L . . j~  ............ ~ ............. !.~:~6.........4:9~..o 
: ~  1995, 1 5 ~  194 25161 12.7~1 1 ~  ': 2 ~  - ~ 9 ~  : : 1 2 m i  12870 ~ 1 1 ~  4.507i 
:.~.9 1996 ~ 15740 140 -27~35 8.895 18985 i 240 i 2.128 ! 12.642 ' 13300 47 -18.966 i 3.534 i 

ii~J ii~ii.iiiiii~ ................. i~iT~i.~iii(ii!iiOi~iFili~r "i~i~iii!iill . ) ~ .  'aSr 

~'-:~3:,, ?'-~.{.m~:.~.~,~..L.q~? o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 
~rf~i I r~an 2.a~6 i~oso~i i ~ a n  2.~5~ i~2.a69) ; ~f~aa 1.002 i3.984'. 
:;.~ ......... i ................................... ~ ~ } i ~ i i ~ . # ~  ! .................. i ' ~  ........................ ~.~s7 ~ 9 ~  ~ .................... ~, ~ . , ~  ~ ..................................................... ~ . , ~  ~ ~.o~ 
,.~ ........... ~ ...................................... ~iiFTJ~;~i~!J ~5i ...................... T "s%i~;~~U "8;g~i ......................... i ~  ~ 7~.9~3 i 0;~6~:: 

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, his village 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. 
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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 0 percent really means). 

Third, Dover knew to watch zero carefully. The simple fact is no number can be 

divided by zero. This is important 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 st 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, this is 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. 
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A big  p r o b l e m  was  to d e c i d e  wha t  to pu t  o n  w h a t  chart .  S ince  there  are  so  m a n y  

d i f fe ren t  char t  t ypes ,  D o v e r  d e c i d e d  to c h o o s e  on ly  t hose  da ta  that  w o u l d  impres s  the  

ch i e f  the  mos t .  H e  d e c i d e d  to use  an A r e a  c h a r t ,  and  a L i n e  c h a r t  to g raph ica l ly  

i l lustrate  his  points .  

First ,  D o v e r  c rea ted  a t ab le  in Exce l  o f  the  r a w  da ta  l ike the  one  s h o w n  b e l o w .  

This  char t  w o u l d  s h o w  the year ,  the  total car  thef ts ,  the  p e r c e n t a g e  c h a n g e  f r o m  year  to 

yea r  in ca r  thefts ,  and the rate o f  car  thef t  fo r  all three  vi l lages .  

•••:•••j:••••••••••••••••:•;••f••••••p% •%:••• ••••••7 • ••=•?• =•=•:••••• •7•:•••;••••Z•::•:••<::•••••••••••••••••••:•T•: ••:?• i 

M57 ~ : :  ;: ~'-~ ~i 
. :~, ~:~ ~ . :-:~-i~ ..... ~ ~ : ~.'.. : ~-:. # ~-~: : . .-:~ :- ~' . .~.;: . ~ : , : - ' : :  . . . . . .  ~ . . a i . . . . , - . "  ~ : i  ~L~ J . : ~ . . . : , v . . ~  

~:~'i Totals Percent C h ~ e  Rates 
!:~i~:~,~, ~o,~T-L-o,y ! m i ~ o ; F ~ / , ; ~ i ~ ; ,  ......... C;,;y ............ /~ i~g i4gF~;g? /~ iT~;~ ; /~ ig ; ,  ..... 
~~9~{i ............. i3i ............. F~66 ................ ~,ii .............. i{ii~if( ........... 0 ..................... 0 ................... i~ ............... i}~o ............... iiJi~i~~ ......... iii17~ii~i~5 ........ 
ii~'!i99i ......... i3~ ............ i~ii5 .............. }g ............ bbiiala a ............... a.s69 ........... lai~gi6i ............... ........... . . . . . . . . . .  

'.ii~:;!i99~ ............ igi ............ { s  51 1992, ii~69 ............ ;iliad ........... ~.~2~ ......... i i~7 i0 .766  ! 12.764 4.19, 

;~"{ 1994 155 i 243 52 1994 i 4.730 -0.816 15.556 1994 ~ 1 0 , 1 6 4  13.352, 4.04 
.i ~1.i11995 194 ! 235 58 1995 ' 25161 3292 11538 1995 i 12721 12912 4507 i 
{.i~i::i 1996 140 i 240 47 1996 i -27.g35 2.128 -lg.966 1996 ! 8.D5 12.642 3.534 ! 
i ~  '- '{b97 .......... i69 ............ ~ 2 5 9 !  " 49 .......... i997 "~ '26~7i4 ............ ;) 9i7 ............. 4:255 ........... i 9 9 7 i  i0.;/:37 ........ :{3]6~,2"316~d "i  
{:~':i 1998 172 i 2ag 50 1998 ; 1.775 -4,247 2041 1998 i 10.928 !13.063 3.759 i 

Nex t ,  D o v e r  h igh l igh ted  the cel l  r anges  b y  c o l u m n  that c o r r e s p o n d e d  to his 

des i red  char t  and  c l i ck ed  the Char t  bu t ton  at the  top  o f  the  screen .  T he  char t  bu t ton  looks  

l ike this: 

Th i s  b r ings  u p  the char t  w iza rd  that  is s h o w n  b e l o w .  Af t e r  the  initial  open ing ,  the  

char t  w iza rd  wi l l  c rea te  a graph in fou r  ea sy  steps.  
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In step one, Dover decided to begin with a Line graph for the yearly rates of all 

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 option among 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 all 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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The final 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 a line graph, this time he would use an area graph, which 

emphasizes the magnitude of change over time, but also illustrates the contribution of 

each month to the yearly total collected thus far. 
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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 levels in 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. This was a situation that definitely needed to 

be halted immediately! 

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. 
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All I 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 them to 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 I have what we're looking for," Dover proclaimed proudly. 

The chief looked up from his desk "Really, well, bring it in." 

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

"What I decided to do was examine the past nine years worth of yearly car thefts 

for our village, and Cary and Wilson. I then calculated means and standard deviations to 

find out 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"." 

"I know what an upper and lower limit is." 

"Yes, sir. I then calculated yearly increases and decreases for each village and the 

car theft rate per 1,000 people in the village. Finally, I took a look 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 are rising in Beaufort," Dover announced. 

"So, all this work 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. 
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"Then what, exactly, have you done other than waste the past three hours finding 

proof to tell me what I already know?" 

Dover couldn't think of anything to say. 

The chief continued, "Dover, what I want to know is where are these cars being 

stolen, what kinds of cars were they, and were there any similarities in the MO? Do you 

get me? I need information that will help us solve these crimes, not information that tells 

me I'm fight. Now, do you think that this is information you can gather and use to 

provide me with investigative leads?" 

Dover stood up. "Yes, sir, I 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 dejectedly. Where am I going to f ind  that 

kind o f  information, he thought to himself, i f  the investigators can't f ind it, how am I 

supposed to? I need more than jus t  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 ! 
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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 carded 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. 
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One of the principal changes instituted 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 questions in 

checkbox format. 

One area of major change to this incident report was the expanded categories of 

both MO and suspect information. While Dover was unsure about its usefulness in 

analyzing motor vehicle thefts, he intended to use it for all it was worth. A copy of 

Dover's village'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 stories from 

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 actually 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 I have all this information, how in the world do I make some sense of it? 

I know that I am lookingforpatterns, but how do youfindpatterns in 101 documents? 

Dover thought, frustrated. 

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

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

then time, I 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. 
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Dover knew he would need to develop an information matrix form that would 

capture data elements 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 as traffic 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. 
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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 disjointed 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 a crime 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 similarities that might be used to develop a response plan. 

The crime calendar is exactly what it sounded like. Dover simply opened the 

Microsoft Outlook feature on his computer and printed off a monthly calendar to use in 

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 several 

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

provide a visual 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 all the motor vehicle thefts in 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. I 'm not going to bother 

with the smaller streets, l 'll just stick with the main thoroughfares and that should 

provide me with basic locations. It's too bad we don't have our computerized mapping 

program yet, as that would make this even easier. I hope we can get it before next year. 

What Dover was looking for was the existence of a crime pattern or crime series. 

The difference lies in the offender. A cr ime pa t te rn  is merely a set of similar offenses 

happening in a specific geographical area. That could be a village, a parking lot, or 

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

cr ime series is a crime pattern that appears to be done by either the same person or group 

of persons. The discovery of a crime series is 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. 

Generally, 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 loss 
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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 a variety 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 value 

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

The victims' 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 also 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. 

As far 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 all 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 along the far-left column. 
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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. 

C r i m e  Aa,al,ysis I n f o r m a t i o n  M a t r i x  
D a t a  gteJsenr Critnr 1 Crlr~ II Cei#~t I l l  D i m s  17/ Cr~mc V 
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f lme 8:3~pm 9:q) 0pm 7:30pro 6:00pro 8:001~n 

Loca~olrl HiokoD, Hil]s Targe t  Lonn Star  SC N [ c k ~  Hil ls  Hickory  Hil ls  
Atl~mpt/Comple~ C C C C C 
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SC300 325is  300CE Sebr ing Disoovery 
P'~opnrty P,~noved "NA N A  H A  N A  N A  

"I~ype Property Lose Ah~o Auto Auto  Attto .Auto 
Amottnl  o f  Ptopcrtyl. ,os~ 1 Cal" 11 Car  t Car  I Car  l Cal" 

Value oF Property 30 ,000  28,00(} 40,(100 22.1)01) 24.001) 
Bias  Molival lon NA blA N A  N A  N A  
Weapons Used NA N A  N A  N A  N A  

Tools  Used LOck P ick  Lock  Pick Lock  Pick I~OCk P~dr Lock IPi�9 
gn.~eet~d DrLlg Type  N A  N A  N A  'JqA N A  

~uspeet'ed Drtlg Qtmnli'r N A  N A  N A  N A  N A  
. . . .  "l+~.t~ o f  Tar6ct  Lu~xu ry Luxury Laxm-y Luxury L~,~u D, 

Type. o f  Y l c f m  NA N A  N A  , H A  NA 
Age  o f  V i ~ i m  NA N A  N A  NA H A  
Race  of 'Vict lm W 1B W W W 
Sex o f  Victim M M M F F 

E~hnicity o f  Viethn N A  N A  N A  NA N A  
"Jf~po o f  Vict im lr0~ury I'4A "lqA N A  N A  N A  

VIO gclalloll t ,  h lp  Stranger  8traJager Stranger  S~llngcr Slrallgt~r 
lCamlidenl gtalu~ R~idcm Rcsideat  R e s i d e n t  Residlml Re t, ldeJal 
~.z.,I.> ~-'l~f-9 --: ~ 20-25  N A  N A  N A  I~r ~V 20 '~  

of SUSpect ~r NA NA NA W 
N A  N A  N A  M 
N A  NA N A  N A  
NA NA N A  ~;" lO" 
NA blA N A  170 
~IA N A  N A  Short 
N A  HA N A  N A  
NA NA N A  Medinm 
N A  N A  N A  None 
N A  NA 'NA None 
N A  HA N A  N A  
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I~tKair.i~ o f  SaSpeel NA 
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Weight 151) 
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Glas~s NCa~r 
Car  Ycuu" N A  
Car  Make' ' ' N A  
Car  Model  N A  
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Lkmn.sr Numbmr F#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 

facial hair. The suspect did not appear to stand out from any other persons in the lot. 
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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 already 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. It 

lists the locations of all 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. 
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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 process is 

called forecasting. 
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The nice thing about this crime pattern is that the information I 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 a target profile report, 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. 

This works 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. 
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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 

l=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 

days to 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. This required 

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 simple 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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This  is d o n e  b y  adding  2 4 0 0  to each  h o u r  b e t w e e n  midn igh t  and  n o o n  (e.g. 0 3 0 0  

b e c o m e s  2700)  and  b y  d iv id ing  m i n u t e s  b y  60  (s ince  there  are 60  minu t e s  in an hour )  to 

conve r t  minu te s  to their  dec ima l  equ iva l en t  o f  par t  o f  an hour.  

A n  e x a m p l e  w o u l d  be  the M a y  5 ta incident .  T h e  t ime is l i s ted on  the  inc iden t  

r epor t  as  8 :30  P M .  This  conve r t s  to 2 0 3 0  in mi l i t a ry  t ime  and 20 .50  in de c ima l  t ime.  

W h y  20 .50?  B e c a u s e  30 min u t e s  d iv ide d  b y  60  m i n u t e s  g ives  .50. 

F o r  o d d  minu te  ca lcu la t ions  such  as 15 minu tes ,  45 minu tes ,  or  33 minu tes ,  r ound  

u p  or  d o w n  b a s e d  on  the sec t ions  o f  the  c lock .  S ince  all t imes  ge t  r o u n d e d  to e i ther  the  

e x a c t  h o u r  or  30  minu te s  pas t  the  hour ,  the  on ly  c o n v e r s i o n  to dec ima l  t ime  is 30 /60= .50 .  

D o v e r  nex t  ca lcu la ted  the  m e a n  and  one  s t anda rd  dev ia t ion  fo r  the  D e c i m a l  T i m e  

c o l u m n  b y  ut i l iz ing the FX,  Stat is t ical ,  A v e r a g e  and  S tanda rd  D e v i a t i o n  bu t tons .  T o  

ob ta in  a 6 8 %  c o n f i d e n c e  in terval  a r o u n d  the  mean ,  D o v e r  added  to it and  sub t r ac t ed  f r o m  

it the  s tandard  devia t ion .  T h e s e  ca l cu la t ions  are d e r i v e d  in the s a m e  m a n n e r  as the  da te  

o f  o c c u r r e n c e  ca lcu la t ions .  
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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 all 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 locat ion  o f  

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

place together. First is to create a map. This is useful for showing the location of the 

crime incidents in 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  N u m b e r  A d d r e s s  D a te  G eo  - W G eo  - N 

1900 N Hwy 41 
1300 Dale Road 
800 N Hwy 41 
1600 N Hwy 41 

1 Shopping Mall Drive 

May 5 
May 14 
May 18 
May 20 
May 25 

3 
3 4 
4 6 
4 1 
3 2 

44 



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 sequential 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 looked like this: 

q t ~ l ~ i l e  ~ Edi~'~i~Yie w.~" ~ In~Se ~ -  :~, Fi3 r n~a~.~N~T o i S I s ~ . . . D - ' ~ I  - : W i f i d o w  ! ~,] ] ~:'~.~ ..~.~.~-.'~ ;~:.~: .'~..'--'-;, c~ V.~ "ff'~:. ~ ,~:~:';: ~".  ,~., ~ ~-~-r :~ ~."~y ~:~.~-~.'*:~ ~ ;  ~ ~,'.. ~<~ ~ i  ~ ..~-z~+; ~ ~ ! ~ : ~ -  

FI7 ~. |;. i-- , . !I 

~...Cr.~eNu.....rg..b~r ........ p.~.te ......... L.~eo-..Wi.. G.e..o- N .. 

::::2 ~:~' 1 5-Ma~. t 3 1 ~...-,~,. ......................................................... ~ ........................................ ~ .......................................... ~ . . . .  

.............................. ? ........................................ !..4.-.M.a.y........i ................. } .................... i ................... 4 ...................... 

4 20-May ! 4 1 

~ ! i I  ~ Mean 3.4 2.8 

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 

limits (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 spatial 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 thefts in 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. 

would need focusing on by patrol officers. 

MaD 4 - .  c l ~ m ~  of Area 1 Grid 

1 

2 

3 

4 

5 

6 

7 

8 

9 

~0 

1 2 3 4 5 6 7 ~ 9 

That was the area that 

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's jobs. If I go to him with 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 l figure out what types of response techniques he can use 

to mobilize resources and manpower, he'll be ecstatic! Dover thought. 
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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 I have found through my analysis is the 

entire extent of what we know about these crimes, Dover thought. 

Instead of going to the chief right away, l'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. This would 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 a lot 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. 
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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. Finally, 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. 

O'ime pattern P~ofitc 

8 o  ; Mate Toots U~,d Lock~PMk, L0ekPan?  

. . . .  i~iver or Pss~oger  Doors ."om~" of F_.,m~ 
Age ! POim q/r.~ ~ NA 

Yoa~e 5 

Skin Co/o~ 
~'~ Colo~ 
Huir CMo~ 

Last Knnv,~ A~I~xs 
Gang gypdd~li~#o~ 

$pea~ t'r 
Oeformiti~ 

Canttona 
Pta~ ~ftf&k . . . . . . .  

Hangoutt 

'wht~ 

u zvu~O~" q f  Peaem ~on~ 
NA 

vsrio ~'i6- 
150-170 
Mczllom 

Ws 
�9 ~]t0t'l, Dttrk Hair 

NA 
N A  

C_a.~ttai 

~ A  
NA 
I~A 
NA 
~A 

. . . . .  ~A 

Put~n Localionz 
I Weapons 
[ Em'lZest 

Mos~ Fr~u~tt Doy 
E4z~i~l Date 
L~v~'t Date 

~2rlt~t ~r~e 
La~eal "dT~e 

Avcrr162 Ti~r 
Be~t 

~tdr 
J~ea 

WO Rdatior~kip 

High,,c~y 41 e~d ]iJc, kop/Hill~ 
NA 

[,,,'Ionda), 
. . ,  �9 �9 . . . . . .  

T['tws~y 
Monday. ...... 

25th 

P:00,pm 
S:QOpm 

NA 
NA 

1 
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The second type of response plan that he decided to generate was the directed 

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. 

B e a u f o r t  Poliee D e p a r t m e n t  
Ior169 Mem�9 

To: All 'PatiO] SUl~ervisol~ 
From: Officer William Dc~r C~im~ Anaty~ 
R~ard ing :  Directed Patrol Plan 

M~lure o f  th~ Problem 
Sinc~ the bcgl.rming of the year. our village Ires actn a rit~ in tha numbta" of motoz 

ve, hic, l cr, stolen from all erca3. Thr crime al~aly~i$ ut~it I ~  arlaly~d tim 9ogt mx month~ 
mot~r vedlicle data m~d come to the r that ~hcro appem~ tO be a CO~C=llffO;iOn Of 
motor vr thefts beghming on or about May 5 that con.~itute the ~mtc otTcmd~ ox 
group of (fffc:nd~,,.. In an �9 to ~ I ~ h ~ a d  this individu~l, we am tailing for p~'~ls 

are specifically focu.~d on the data contained within this memorandum. 

The ~uspe~t appears to !azal p~dominazdy lato mode.I, cxpen.~ivr luxury 
aut 0mobiles. Thc.~ vc, hiC les do have alaxms and the ~$pect appears to have no pt-o]Mam 
quickly dJs~.bli~g them. ExamplL'~ o f stol~1 oars htr Lex~$, BMW, and Meroades. 

Tim ~ o r t  apl~ms to work p~edomi~te|y bc t '~ea  dusk ~md night. The earlies/ 
time recorded wa.~ 6:00Wa and the la~z~ time rorotded was 9:00pro, He a l ~  appeara to 
like tO x~Ork early fn the week, as m ~ t  repOrtS have occmTm:l Monday-Wt:dngsd~y. 

T ~  ~ t l g ~ t  ~ to WOsk p~N~d~l~PJ~ r  t]~ ]'~ ~ W I ~  41 r 
l~de t lng  ~l~ Shady Cwovo tmbd/viMon and the HicY, o ~  Hills Shopp~n~ Ceater. At  le~,,'t 
five cars ~ to have bcc-q stolen withia OP.~ gaJle of  lifts agea. 

~wecl tnfnvwoHo~z 
Witr~sses tmvo dmafibcd the m~p~r as br a white wate~ aged 20-.~5, $ '$"  tO 

5"l(Y', 150-! 70 poun~  xvith s;ho~ dark habr and medium co]oriog, l ~  has ~ dc~g~ibed 
as bei,~g ~ l m l l y  d~,.ss~l ~ad in one J~stm~e was oar~ing a backpack. He 
appetenfly likes to steal cam that am r  pa rk~  m~. ofdirect ~ight or out of dire~t l l ~ .  
Hi~ method of emry appears to ba by p/ckiug or pulling the car's door Iot~a. ~ hav~ 
b ~ n  no tocoveted (arts tm~ no physloal or fo~afic evideooa. 

l~,edlefed Time. Dare. and L~eatlon o f  N ~  Occurrenca 
Bam:d on th~ analy~i,~ conductcd by thr C~inw Ar, alysis Oah, It appeam that the 

Xu~l=cCt will ttcxt strike hetwtm~ May 2"/m~d June 2, on or around d:30pm to g:54pm. 
Furthermore, he is most likcay tO strike wast of  Highway 4 l ,  i~ or atotttld the l~rklttg lots 
~ g  the Hickory Hills Shopping Center. 
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Now that I have the information on an easy to read and understandable form, 

when I 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, I f  we blanket the area with undercover officers in 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, 

I 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; 

specifically it serves to increase apprehension efforts and provide investigators with 

information leading to an arrest. 

The plan consisted of several pieces of 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. 
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An example of Dover's preliminary investigation's plan is shown below. 

Beaufort Police Department 
Internal Menmrandum 

To: AI| Palrol Super..i~m~ 
i~rom: Off~ex William Dov=', CsLmo Amtlyst 
l~l~al'~lllg: ]IT~ ]iT~illSry ][nvfctigation's Pt,lr. 

of dse Pr~em 
c~ns a~:al~s~ trait has tnzlyz=l tl~ past six month5 motor vehicle data and r to lee 

r Ihet l]lele @pe~3 to Rat c o m k m  ofrrtotcr vdt k:l~ thews bcg~uit~ on ~" abou! May :5 
tttat r the ,~anle offetl~ir or gr~.~p of Offen~rs. In an effort to a~wehmd ~hts imiNidual, ~ ate 
callhtg for l~l'rt'oll Ihat ale Spceit~t~lv focu.~d..on the doll c o n e d  within this mcmor~ra,  

Tit= S~l~et I1ppc#.'s up steal Fa~lomhmteLy late mu4~, expeoslv~ luxurj ~!.omobiles, ?he~ 
vehk, lcs do bare alarms a~ct th~ ~usp~'t alplX=s to here tto problem qu]c.kly disabllag th=t~. 

13= eu~pl:et appc =-, to wink pmdem~nxtdy be~m~ ~ ~ night. The r time receded 
was 6:00pro ~ d  t]~ latest time ~ecorded wa~ 9;00pro. He also ap.oeat~ to like to wo~keady in tl~e wt, ek, te 
most reports Imvc oc=urrcd Monday-W,edne~lay. 

Loeat/on 
T'ne atsly~t appeaz~ to work p~ton~inat,=)y along the Hi$11,,vay al ~o~d~'bordwin~ the Shady 

Grove ~b~ivi~on a~d the FI[r Hals Shol~ing C-,enter. At le~t five aars q'spmr to bare bma stolm 

Witnesl:~ here described the ~,ocet m be~rtg a white male, ~,ed 20-2~, 5'8 = to 5 "10"~ 150.170 
po~lid$ wJlh =bo~t ~ k  I t ~  and medium c~lorlng. He has ber~ de=:rilb~ ~s be~ag casaally ~ ~md hi 
one ~n.~mca wa.~ ca~3ting a backpsck. 

,~=vpeca Modus O ~ i  
He also appa,ently h3te~i to ~'teal ea~ that ate either pa~(d out o f d~e~ sisht or out ofdb~r light 

n~r  shopping mcm. His mr o f e..or~,, ap~eat~ to be by pJ.~cin g o1' p~IliM the Galas door locks e3 r~o 
glL~ Ira:, bo~ ~t~ov=rcd or, s ~ .  

]Based oa the e ~ L ~  r by (be Cl@ne A~ly~i.s Llnir, it =ppear~ dutt t~c r.ttsTo=t will nr 
strike b~'~een May 27 ~d June 2. on O; ar~ttd 6:~0pm to 8:.~pm. Furthering, b= i~ mou I~k�9 to 
su'Jke wear of Highwany 4 I. ill O=" around the p~k~lg lots ~orro~mdin 8 the Hickory Hills Shop~lt~ Cmlu~'. 

1. BobJolle~'vVh[~eMa~e, 12/U3/71,Dovcr'~,Ville~.,IL- Rcpm't~12. 
2. lay'Fer Wifile MaLe, 08/03t72, D0v~r's Vitla~, It.. Kepm't #047"J. 

P~v~i~ Eviden~ 
There h~,ve beeat czo recovered ce, r~ ~nd no phTs~=sl"of fo~c~[c r  

b'~'olen .P'rol.~ll, .ler~ormal~un 
I, 199~ Lexas~ $C300, White/~ldle. Lic~a~e $2 t 6~,]L, Expos 9/99. IL~ort ~e~,12. 
2. 1994BMW325i~Greea/~3reen, Ll=e~se216351L.Exph'es~99. l~portl10425. 
3. 1993 Mct~ede=~ 300CE, R e d / ~  Lkeuse 14631 IL, t~xp~ 10/99, Report #0440. 
4. 1997 Chrysle*'Sebtb~=, Blade. Bl~r License ~;915~ ll., F..kp[rcs ]. 1/99. Rcp~-t f~0461. 
5. 199~ [.amJ Kover D~r Gt~en, L[conse 62135 It,, b'xp~r~ 12/99. 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 criteria for a 

pattern that had been previously developed and identified. 
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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 also 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 

area ripe 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 citizens to 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 

several 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 also 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 
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needed when reporting this behavior, and some obvious and not so obvious things to look 

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. 

NelghbB~d Watch ~aD 

A p~sram bn.0]vin 8 I~c je~m cffarts af IEr poJi~ a=d ~ oOmmun~.y ~*1. Js d~[p,n~ to el~r~o~ 
ne~.Clt~ff'~ood Kc~ricy, hc (~ r~  c i f iz~ awa=enc~% ~ ccr mutual a=hmJ-tce ~utd r162 ~m~.ot~ 
ocsiden.~ in order t~, prcvcnt a i r -  

,he pl=~ is designed to ~ t ;m tc  me nc~d for a ra~me pwc.,~t Lo~ p ~  ~at wil l  enkance 
neig~bofltood ~%ur(t7 withoor the t~'rfficr tddlti~n of  l=w r offtccrs. 

G~fs 
I, b)ccc~t~r ~lJr ~rarcncsr of  property r.dmcs ~ d  otlr aci~bo&ood r 1 6 2  r.brOugh a 

r 8 ~0m~t ion pr0~'am q# tltcm.tuzc di:,oibution from ~.w taforr 
2. "[Yair~in8 cffiZmzS in the racan$ os bettor propcxty security and ~L~t t h ~  Ja maklng cbelt 

p'operty morc~zcurc. 
7- Develop a ne[~hbcchood ~ctlo~ pco,~Tam where r [~clp w~td= each otheFs i;r a~d 

rc~ort r LZ.T,~iO~L~ pcrson~ ~ uct [v~.t'ir to L~w en fOxDemCRt 

R ~ i b i l i d ~  ~ l  Dudet 
I. Nc~hhodaood CoordL~,zm" - Coccdix~es act[vii[or, o f B]0ck Captains mo.d Block Watchers, 

~ r  edg~bmhood re~deo~ rot the Fogr'~n, u d  ~:ts a= * I~m~ w[tl', the vilb~e T~ i~ .  
2. Block Cap~.in- l-~osm acJp~borhood wad0 tootling, aM acts m Irwin L~cfJ~JJlPJ for pro.,~am. 

Also diszrJbut~s crime i~-eyentkm mat~r ~ r with Nr Comdinztor. 
.~. BlocE W,~cher - Acts :as ~po~e~ I ~  ~spJcbus r  Al~o d~er.~ rcJsItbor~' homes 
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5, Anyoac pc.=rL~ into parked r 
6, l~emo~s e=tt~t ~ ,  or ]~vJ,'lg a lms~le~ =fte~ b~Jness hom'~. 
7. A soend of L:~pe"ak.blg 81==S Or ~ud explosive noi.~S. 

F/hot 3~ptcious ,{r M ~ t  I N~ Watch F~. R~g~J~,.~. 
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7. Buslnc;s tr~s~cfio~ c,o~d~led from a ve[d~;r,e. 
8. Ve ldc~  I~iog loaded with v~uabte5 (tom a o l o ~  t~si~=ss, 
9. O;~t or bcokes w[ndo,.vs at ~. ctos=l imsMess ~ msideu~e. 
10. A ~=m'~ Lrom a I]~bli,~X i~ a nei~=~r's ~omr 

~lru redo i~ , . .~ iou~ Ac~viIT hi Hr and ~lwt to P~po~t 
CaLL 911 Or ~ to~! Law e.ofo~eJt~t de~rlment in~ediaw]y w h ~  you obs~r ~ c l o a s  

a~'t[v~r Do Rot worry about bo(hethtg (hem or emb ~ , y o t ~ e ( P ~ ) , o g  ~e ~.~P,~ ~ i n k  ~n~ad 
m~out what eoaM ~p~n if you do no~ act. 

Be im~gaxed to ve.t~rt what happened, wbe~=, where, ~ d  wlwdter anyone, was hurt, Almnotc ~c  
d~;r162 af dze ]~e~m ~ d  tbeLr ve'~cle, 
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Now that I've completed the response plans, the next step is to go see the chief, 

Dover said to himself. 

Statistically, 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, l've got response plans. 

l 've developed an offense profile plan, a directed patrol plan, a preliminary 

investigation~case-screening plan, and a neighborhood watch plan. Each one is capable 

of stopping the car thefts by themselves and combined, they should be an overwhelming 

law enforcement 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 his work. He motioned to Dover to sit down. 

"Have a seat, I 've got 15 minutes before I 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, I think we have a solid handle on what is happening, 

where, when, and to what types of targets." 
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"It appears that a white male is hitting our village. He is between 20-25, between 

5'8" and 5' 10" 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 likes to 

work the back or side areas of commercial parking lots around dusk or at night. He 

especially 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 usual method of entry is by picking 

the locks and he is apparently able to disable alarms quickly and easily. Finally, he also 

likes to steal expensive cars, which might indicate that he wants to either resell all or part 

of them rather than simply 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. I 

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." 

"I think that if we create a multi-faceted approach to apprehension, then we will 

arrest a suspect during this time frame. Instead of simply focusing our efforts on one 

type of response technique, I 've designed several that work interchangeably, to give us 

maximum investigation with minimal coverage and manpower." 

"The way I 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 plan is a directed patrol plan, to blanket this predicted area with officers during 
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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 a look 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 a rookie 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. I 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?" 

"Well, that is a possibility, but I 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. I 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 
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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. I knew that you could do it if we had to 

have it. I'll take these response plans, run them by the deputy chiefs and the patrol 

supervisors this afternoon and we'll probably begin putting them into play as early as 

tomorrow. You're dismissed." 

As Dover retreated to his office, a jumble of thoughts ran through his mind. What 

if I 'm wrong in my predictions? What if we don't catch him with one of my response 

plans? What's for dinner? The last one was obviously of the most importance, and, it 

being 5:00, Dover decided to take off for the day, confident in a job 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 his first predicted time frame or his fourth, Dover 

knew this guy was going to be an'ested. 

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

He instituted 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. 
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He began working with Area 1 patrol supervisors in 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 anxiously for the start of the predicted time period. 

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

The same thing happened on May 28 th. And May 29 th. And May 30 th. 

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 a white 

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 especially 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 a lock 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. He was 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. 
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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 dealers. 

Basically, 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 also 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 his keys. He said it worked perfectly as a plan 

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. 
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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 

especially 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, I want you to do a quick analysis and see if car thefts are actually back at 

their usual levels. As you know, that series of car thefts we had a couple of months ago 

appeared to set us up for a bad year. I want to know if we are going to have abnormally 

high car theft numbers for this year and if we have other car theft issues to worry about. 

Get it back to me by tomorrow. Dismissed." 

Dover left the chief's office and went back to his own. 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 overall 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 data file containing a set of observations (e.g. car theft occurrences) that 

occurred at different points in time. 
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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 several elements. They are the secular trend (or just 

"trend"), seasonal variations, cyclical fluctuations, and irregular fluctuations. The two 

most important elements to examine in a time 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, as it is the 

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

over a period 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 

almost 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 averages: simple, 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 
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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 also knew that the most common method for doing this was to calculate the 

average from a recent three-month interval. 
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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 three-month moving total and a three-month moving 

average. 
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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 as it 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 one in 

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 - simple. 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 its location in the calculation. For example, in a crime situation covering January to 

March, March would be assigned a weight of 3 while January would be assigned a weight 

of 1. This is 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 

so it is assigned the strongest weight. Every procedure is similar to that of a simple 

moving average calculation, except for the calculation of the sum total. 
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In a weighted moving average, the three crime numbers comprising the sum total 

are multiplied by a 1, 2, or 3 based on their position. For example, a weight of one is 

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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As the example above shows, Dover's weighted moving average spreadsheet 

consists of the same basic parts as the simple moving average. The formula for the 

weighted moving average calculation is shown in the formula box. This formula 

calculates 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 simply the weighted moving average value for the previous three months. 
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Dover noticed immediately that the weighted moving averages (and their 

forecasts) were different than those numbers provided by the simple 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. 

Generally, 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 as it "fits" the data points over time better and 

smoother than the simple 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 0 to +1 and is derived by dividing the 

number of time intervals in the moving average by two. 

The formula for deriving an exponential smoothing average is SV = SC*OV+(1- 

SC)*V, where SV = Current Smoothed Value, SC = Smoothing Constant, OV = Current 

Observed Value, and V = Previous Smoothed Value. Basically, using a three-month 

average, the SC = .66 and 1-SC = .34). OV is the 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 
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.66(14)+(.34)(8) for a value 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. As indicated it 

contains columns for the month, the crimes number, the calculation (also highlighted in 

the formula box), and the current smoothed value. 

:.::::!Sf:~ ....... !:eb~ ..................................... ,1.4 ......................... ! 1 1 . 9 6  ........................... 1.!...,9.6 ........................... 

t:::~:;::m ............. M ~  ..................................... 21 ........................... I 17.93 | .......................... :7:93 .............................. 

::.:~i:7.!:!i ~ April 25 : 22.59 : 22.59 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~8.~ii~: May : 33 I 29.46 : 29.46 

........................... ........................ ]i .......................... W f6 ...................... i ................... ................. 
::!*i:0:::: J~!~ 16 : 17.11 : 17.11 

iiTl:". ~ ........... .A~t .................................... 10 ....................... ! ................ 12. ,4.2. .......................... : ........................ !.2.:42 ...................... 

:~ii:i.~;:i..,........: September . I i : I 1.48 I 1.41 

:!::s ......... - 6 ; i ' o i ; ; /  ! i 4  ~ ............. i3"]-a" ............ T . . . . . . .  i~32ia : 
i:l:a:: .............................................. November:: ............................................................... :: ............................. ....................................................................................................... .4:.47 ................................ 4:47 ............................... T 

. .. . ................................................. ] ................................................................ : ........................................................................ L. 

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. 
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Since seasonal 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 allowed Dover to make the determination of when a specific month is 

especially 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, as it 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 all the years under study and a cell box that 

will hold the grand mean for all 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 results in 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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:.~:,i:111'. t Crime Anals Data Collation Matrix 
~.'.~:~ ............................................................................................... s ;ai;o;1~ii;~ii~;i; ........................................................................................................................................... 

~ '":)anli i~-" ' !  ............... i2 .............. ; .......... i ~  ........................ i .............. i ............. i 2  ........... i ............ i ~  ....................... i1~2~ ............. 
i!:;Ii.iI "'" # i i i u a ; ~ ;  .............. i i  .............. i .......... i i i  ............. i i  ............. ; ............ i i  .......... i . . . . . . . . . .  i~,  ............ i ........... i l i i i  ............. i 9 1 . 4 1 1  i 

/I-'i:~ March 14 17 : 21 52 17 1.182 118.1s 

~ ............ M~~ ............................ 1~ ............. ~ .......... 1~ ...................... ~ ............ : ............. ~9 ............ i ............. ~ ............ : ............. ~ :~8  ............. i ............... ~ : 8 1 8  .............. : 

~ [ ~ [ ~ . ~ . ~ . ~ . ~ ] ~ S ~ i ~ ] ] ~ ] ~ . ~ ] ~ [ [ ~ ] ] ~ . ~ ! ~ . ~ . ~ . ~ . ~ . ~ : ~ . ~ [ ~ ! . ~ E ~ i : ~ Z ~ . ~ [ ~ [ ~ . : ~ ] ~ i ] ~ [ E [ S ~ : : : ~ ] ] ~ ] ~ . ~ i ~ : ~ ] ~ [ ~ ! .  
i1~0.~ ............. ?.u!]( .............. :. .............. ! 9  ......................... !.s ....................... ! 6  .......................... 5.0. .......................... 17. ............................ !.:.I.3B ............................. .!.! :3.:b-3S ................. 

I,~;__i .......... 6~.~t .......... : ............... !.s ......................... !.6. ...................... ~..0. ............ : ............. 4~ ........................... !.4. ........................... 1:~s163 ............................. s163 .................. 
i~.. : .....Se.~te~b.~L....: ............ !.I ........................ !.L......! ............. !.! ........................... .3s ........................... !2 ........................... !:~.9.s .............................. :s163163 .................. 
i;I~';.. ....... !~ ! . obe . r  ...................... 1.4. ...................... ! 0 ................. ~.! I . . . . . . . . . . . . . . . . . .  ! !  ........................... ! !  ........................... ! : s  .............................. ! . : ! . 6 . .  d. ................. 

:~l~.......s .............. ]! .............. ! .......... 1.!..........: ............................................ !! ........................... !.! .............. : ............ 0,~!.5 .......... i ............. 7!:s163 .................. 
i i '~" December , 11 10 . 21 11 i 0.716 ] 71.591 
~--~ ............................................................ ~ .............................................................................. i ............................. : ..................................... ~ .............................................. : 
I~---: ........ ~itii ......... ........... iii  ......... ~Yi i  ................. Iii ......... " i ~  ~i~i~~i~iiiiiiii i i 

T o  i n t e r p r e t  th i s  s p r e a d s h e e t ,  D o v e r  k n e w  t h a t  t he  h i g h e r  t h e  s e a s o n a l  i n d e x ,  the  

m o r e  c r i m e  o c c u r s  in tha t  m o n t h .  F o r  e x a m p l e ,  g i v e n  a g r a n d  m e a n  o f  15 c a r  t he f t s  a 

m o n t h ,  t he  s e a s o n a l  i n d e x  o f  J u n e  is 1 .06  o r  106  p e r c e n t .  T h i s  m e a n s  tha t  J u n e ' s  c a r  t he f t  

r a t e  is 106  p e r c e n t  o f  t he  n o r m a l  a m o u n t  o f  c a r  t he f t s .  T h e r e f o r e ,  J u n e  is a h i g h  m o n t h  

f o r  c a r  the f t s .  B y  c o m p a r i s o n ,  J a n u a r y  h a d  a s e a s o n a l  i n d e x  o f  .72  o r  72  p e r c e n t .  T h i s  

m e a n s  t h a t  t he  n u m b e r  o f  c a r  t h e f t s  in  J a n u a r y  is o n l y  7 2  p e r c e n t  o f  t he  n o r m a l  a m o u n t .  

J a n u a r y  w a s  a l o w  m o n t h  f o r  c a r  the f t s .  

A s  t he  s p r e a d s h e e t  i n d i c a t e d ,  t h e  m o n t h s  o f  M a r c h  t h r o u g h  J u l y  h a v e  b e e n  

t r a d i t i o n a l l y  h i g h  m o n t h s  f o r  c a r  the f t s .  W i t h  t h e  a d v e n t  o f  t he  n e i g h b o r h o o d  w a t c h  

p r o g r a m  a n d  t he  a p p r e h e n s i o n  o f  K e l r a n ,  it  a p p e a r e d  t h a t  t he  m o n t h s  i m m e d i a t e l y  

f o l l o w i n g  the  a r r e s t  ( J u n e )  s h o w e d  a r a p i d  d e c l i n e  in  t he  a v e r a g e  n u m b e r  o f  ca r s  s to l en .  

In fac t ,  e x a m i n i n g  J u n e  t h r o u g h  O c t o b e r ,  i t  a p p e a r e d  t ha t  t he  v i l l a g e  h a d  d e f i n i t e l y  

r e t u r n e d  t o  n o r m a l  a n d  m a y  h a v e  e v e n  s h o w e d  a r e d u c t i o n  in  t he  n u m b e r  o f  ca r s  t ha t  

h a v e  b e e n  s to l en .  
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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 dam 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, I have some good news for you." 

The chief looked up and grinned. 

"Dover, just who I was hoping to hear from. You can tell me all about how we 

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

minute. But first, have a seat. I 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 stuffnever ends. 
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Data Element 
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 Relationship 
Resident Status 
Age of Suspect 
Sex of Suspect 
Race of Suspect 

Ethnicity of Suspect 
Height 
Weight 

Hair 
Eyes 

Complexion 
Facial Hair 

Glasses 
Car Year 
Car Make 
Car Model 

Color 
License Number 

Crime Analysis Information Matrix 
Crime I Crime II Crime III Crime IV Crime V 
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Crime Analysis Calendar 
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Data Element 
Sex 

Race 
Physical Description 

Body Marks 
Height 
Weight 

Skin Color 
Eye Color 

Crime Pattern Profile 
Offender Information Data Element 

Tools Used 
Entry Point 
Exit Point 

Crime Number 
Locations 
Weapons 

Earliest Day 
Latest Day 

Hair Color Most Frequent Day 
Last Address Earliest Date 

Gang Affiliation Latest Date 
Appearance Earliest Time 

Speech Patterns Latest Time 
Place of Work Average Time 

Hangouts Beat/Sector 
V/O Relationship Area~District 

Offense Information 

82 



W 

Beaufort Police Department 
Internal Memorandum 

To: 
From: 
Regarding: 

All Patrol Supervisors 
Officer William Dover, Crime Analyst 
Directed Patrol Plan 

Nature of the Problem 
Since the beginning of the year, our village has seen a rise 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 also appears to 
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 

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. He also 
apparently likes to steal cars that 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 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. 
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Beaufort Police Department 
Internal Memorandum 

To: 
From: 
Regarding: 

All Patrol Supervisors 
Officer William Dover, Crime Analyst 
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 this individual or individuals, we are calling for 
patrols that are specifically focused on the data contained within this memorandum. 

Type o[ 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 to work predominately between dusk and night. The earliest time recorded 

was 6:00pm and the latest time recorded was 9:00pm. He also appears to 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 ln[ormation 
Witnesses have described the suspect as being a white 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 cars that 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 Location 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. 

Stolen Property_ In[ormation 
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. 
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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 
residents in 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 
1. To increase citizen awareness of property crimes and other neighborhood crime through a 

continuing information program of literature distribution from law enforcement. 
2. Training citizens in the means of better property security and assisting them in making their 

property more secure. 
3. Develop a neighborhood action program where citizens help watch each other's property and 

report suspicious persons and activities to law enforcement. 

Responsibilities and Duties 
1. Neighborhood Coordinator - Coordinates activities of Block Captains and Block Watchers, 

recruits neighborhood residents for the program, and acts as a liaison 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 I Watch For? 
1. A stranger entering your neighbor's house when it is unoccupied. 
2. A scream heard anywhere nearby. 
3. Offers of merchandise at ridiculously low prices. 
4. Anyone removing accessories, license plates, or gas from a car. 
5. Anyone peering into parked cars. 
6. Persons entering or leaving a business after business hours. 
7. A sound of breaking glass or loud explosive noises. 

What Suspicious Activity Might I Not Watch For Regularly? 
1. Someone going door-to-door in the neighborhood. 
2. A person running while carrying an object. 
3. A person exhibiting unusual mental or physical symptoms. 
4. Irregular human traffic to and from a certain residence. 
5. Any person taking a shortcut through a wooded area. 
6. Any vehicle moving slowly and/or without lights. 
7. Business transactions conducted from a vehicle. 
8. Vehicles being loaded with valuables from a closed business. 
9. Open or broken windows at a closed business or residence. 
10. A beam from a flashlight in a neighbor's home. 

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. 
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Area C h a r t  - An area chart emphasizes the magnitude of change over time. By 
displaying the sum of the plotted values, an area chart also shows the relationship of parts 
to a whole. 

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. 

Cr ime Pa t t e rn  - The occurrence of similar offenses in a defined geographic area. 

Cr ime  Pa t t e rn  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 allocate police resources in the most effective manner to apprehend an 
offender. It also 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 
crime in a crime 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 C h a r t  - A line chart shows trends in data at equal intervals. 
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Location Prediction Analysis - An analysis technique which results in a forecasted 
location of a future 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 data in which the values of all observations are 
added together and divided by the number of observations. 

Measure of Central Tendency - Statistical measures that reflect a typical or average 
characteristic of a set of data values. Examples include the mean, median, mode. 

Measure of Dispersion - 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 typical score. 

Median - 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 Averages - An arithmetic method of smoothing out the peaks and valleys 
associated with trend data. Once the data is smoothed out, via either a simple, weighted, 
or exponential 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. 

Percentage Change - An arithmetic method of determining how much change has 
occurred between two numbers over time. 

Prel iminary Investigation Plan - A plan designed to increase apprehension efforts and 
provide investigators with information leading to an arrest. Generally, 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 personal 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. 

87 

Q 



Seasonal Indices - 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, a crime analyst can easily determine what month is likely to demand the 
greatest amount of police manpower. 

S t a n d a r d  D e v i a t i o n  - 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 
is likely to be the target of a crime. This report will attempt to provide guidance to patrol 
officers in the suppression and prevention of crime situations. 

Time Predict ion 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 general, there are only two types of time series that prove useful for the 
crime analyst: the secular trend and the seasonal variation. 
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