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This document and the corresponding Excel files contain monthly crime data collected by the FBI as part of its Uniform Crime Reporting (UCR) program. I have cleaned the data to a certain extent, but the user should be aware that certain problems with the data cannot be eliminated. In particular, since the UCR program is a voluntary one, no agency is required to report data to the FBI,
 so some gaps will persist. 

If you find problems with the data, or think that the utility could benefit from some additional “bells and whistles,” please let me know. You should also know that, under a grant from the American Statistical Association (funded by the Bureau of Justice Statistics), we (Clint Roberts, Elizabeth Stasny and I) developed imputation algorithms for filling in the missing data. Unfortunately, they are written in the programming language R, which I haven’t incorporated into the system. In any event, enjoy playing with the data and let me know what might improve the system.

Set Macro Security Level

To start, make sure that the Excel security setting (Tools > Macro > Security) is set to Medium. You will still be able to turn off macros, but will also be able to turn them on – which you need to do when bringing up the macro plotting program UCRPlot.xls. If you have difficulty in doing so, let me know.

First, look at an agency’s time series before using it. If you do not do so and just apply your favorite analytic methods, may the data gods come down on you in full force and embarrass you in front of all of your colleagues. [If they don’t and if you have misused the data, maybe I will.] I have used a number of “missing data” codes of my own choosing, which you should be aware of before using the data. 

First Steps
Explore the data by using UCRPlot.xls to open a state file (which are indicated by XX1940-2004.xls, where XX is the two-character code for that state
).  I’ll give an example using Alabama (AL1960-2004.xls). Be prepared: we will be going back and forth between inspecting the state file and the time series plot shown by the plotting program. To start out, open the file AZ1960-2004.xls, which will be used to orient you to the process. By default, it opens to the first-listed agency, which is denoted by the FBI’s ORI, or ORiginal agency Identifier AZ00100. The ORI consists of three parts, the two-character state designation (AZ), the 3-character county number (001),
 and the 2-character county-specific agency designation (00, which usually signifies a county agency like the sheriff). AZ00100 is the ORI for the Apache County Sheriff’s Department.
Also by default, it opens to show the total crime index count for that agency. Individual crimes or their subtypes can be selected as well by clicking on the second selection box. Not all subtypes have been available for all of the years included in the data sets. Figure 1 details when the subtype breakouts (or, in the case of larceny, the “break-in”) occurred.
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Figure 1. History of Reporting of UCR Subtypes

Plotting an Agency’s Data

To select a particular named agency, the easiest way to do so is to re-sort the agencies alphabetically (left-click the button “Order Alphabetically”) and scroll to the desired agency. Then, if you want to look at other agencies in the same county, re-sort the agencies by their ID (left-click the same button, which now reads “Order by Agency ID”).
A Guide to the Perplexing State File

There are 82 worksheets in each state file, 78 devoted to crime count data. Three are needed for each of the 26 subtypes.
 Since there are 540 data points (45 years x 12 months) for each crime type, three worksheets are needed to list the crimes for each individual agency because Excel is limited to 256 columns.
 The first sheet includes crimes from January 1960 – December 1979, followed by 1980-99, then 2000-2004 (I haven’t yet gotten around to entering 2005 and 2006).  

There are four additional worksheets. In order, they are:
Worksheet “First”

This worksheet contains the agency’s name, the county or counties in which it sits, its reporting history, and its annual population data. A number of agencies sit in more than one county (the FBI records up to three counties for each ORI). This can be seen in the case of Winkelman AZ (AZ00407, lines 26 and 27 in the AZ file), which sits in Gila (4) Pinal (11) counties. To indicate this fact, its crime count is split between AZ00407A and AZ00407B,
 prorated according to the population in each county. This may seem like overkill, since there were at most 4 persons living in the part of Winkelman sitting in Pinal County, but in other cases it makes a greater difference. It will allow for the development of county-level crime statistics. To give the user a heads-up that a particular plot does not represent all of that agency’s data, the plot’s title turns red. [Note also that this proration results in non-integer crime counts. As will be seen later, this is not the only way non-integer crime counts can arise.]
Worksheet “Admin”

This worksheet contains the agency’s annual FBI group designation. The FBI Group number is shown in Table I. 
	Table I. FBI Classification of Population Groups

	Population Group
	Political Label
	Population Range

	1
	City
	250,000 and over

	2
	City
	100,000 to 249,999

	3
	City
	50,000 to 99,999

	4
	City
	25,000 to 49,999

	5
	City
	10,000 to 24,999

	6
	Citya
	Less than 10,000

	8 (Nonmetropolitan County)
	Countyb
	N/A

	9 (Metropolitan County)
	Countyb
	N/A

	Note: Group 7, missing from this table, consists of cities with populations under 2,500 and universities and colleges to which no population is attributed. For compilation of CIUS, Group 7 is included in Group 6.

	a Includes universities and colleges to which no population is attributed.

	b Includes state police to which no population is attributed.


This worksheet also contains the agency’s year-to-year “covered-by” status. One agency is said to be “covered by” another agency if the first agency’s crime data are not reported by itself, but through the other agency. For example, on this worksheet we note (cells BH18-BK18) that from 1973-1976 agency AZ00308 (Page AZ) reported its crimes through agency AZ00300 (Coconino Sheriff’s Department). [This example also shows the perverse nature of crime reporting. If we return to the plotting program and click on Page AZ,
 we see that the covered-by status is properly recorded, and that it presumably reported its crimes to the FBI via AZ00300. If we then plot AZ00300’s data, we see that it submitted no crime reports (for itself or Page) from July 1973 to August 1974. Such is life in the big city.]
Worksheet “MSA”

This worksheet contains the code for the UCR-designated Metropolitan Statistical Area, which is not the same as the FIPS MSA designation – see footnote 2. Parts of agencies in other counties may not be in the same MSA if the county border defines the MSA.
Worksheet “Revisions”

This sheet contains the changes that were made during the data cleaning process. On it we have noted the problems we found in going through the data and the fixes we included.  Click on the tab for this worksheet, then go to cell A1. [To understand the changes you’ll have to go back and forth between this file, the plotting program, and the state file (AZ1960-2004.xls). The easiest way to do this is to hold down the ALT key and press the Tab key until the desired file appears.]
1. The first few columns list the “Data Erroneously Listed as Missing.” These entries detail those agency-months where the original FBI file indicated that crime data were missing, but we found data. Looking at this worksheet in the Arizona file, we note that the FBI data for row 11
  (Sierra Vista) listed June 1973 as having missing data, but we found that it had data for that month. We “unmissed” those data points.
2. The next few columns (E-W) on “Revisions” list issues with covered agencies. A “covered-by” agency is one that reports its crime through another agency and is said to be “covered by” that agency (e.g., a town reports through a county sheriff’s department, the “covering” agency). Because covering status is reported annually, and an agency may start (or end) its “covered-by” status in the middle of a year, I used common sense to extend (or shrink) this status. The “Best Guess” for row 28 (AZ00489, San Carlos Tribal PD) is that the last eight months of 2003 were covered (CCCCCCCC), but not the first four months (NNNN). The reason for this is shown in the columns indicating the covered-by status for the year prior to and the year following 2003 (Prev Cvr and Next Cvr). They show that in 2002 the agency was not covered, but it was in 2004. Since the FBI indicated that data were sent in for the first four months (111100000000) but not the last eight months, it appeared most likely to us (even though the FBI did not indicate that AZ00489 was covered for the whole year) that the covering started in May 2003.
3. Columns AA-AF indicate additional changes we made. [Unlike the other changes we recorded, we neglected to include the line number of the agency that experienced the change; nobody’s perfect.] the first three changes were to set three zero data points for AZ00103 (St. Johns) to -99 (missing). These changes were later superseded by determining that there was no reporting for the entire time span from January 1960 to January 1978.

There was a zero for agency AZ00900 (Navajo) for January 1977, but that point was considered by us to be missing because the crime counts immediately before and after this month were so high. You can left-click on the red dot at January 1977 to see the crime count values from September 1976 to May 1977; they are 31, 28, 10, 37, (0 = -99), 43, 26, 25, 36. The probability of that zero being a true zero is vanishingly small. 
The original plot of Tucson’s (AZ10003) crime count showed a major spike for December 1994 (the next line in the “Changes” sequence). This was due to an inordinately high value for larceny in that month, 15145 when the neighboring months were much lower (1698, 1640, 1813, 1404, 15145, 3033, 2795, 2983, 2523). We made the assumption that the data entry was mistaken, perhaps hitting two adjacent keys simultaneously, and changed it to 1514. [This assumption can of course be challenged; we recorded (almost) all changes we made so others can go back to the original data without having to wade through the single-year FBI files stored at the National Archive of Criminal Justice Data.]
We used the same logic to assign a zero to the January 1988 datum for Oro Valley (AZ01007) as we did for the 1/77 datum for AZ00900.

The January-December 1997 data for AZ01105 (Eloy) originally was 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 881. This last figure is about 12 times the value for earlier and subsequent months for which data were reported, so we assumed that the December figure was aggregated for the year. The plot shows the data for that year as a plateau at height 881/12, or 38.25; had we shown the year’s data as a spike, the vertical axis would have adjusted itself to go to 1000, and we would not have been able to discern patterns in the data (e.g., the very steep rise in crime in 1982 and subsequent drop and rise again). [This is the second way that a non-integer crime count can occur. See the description of Worksheet “First” above for the other way.]
4. Columns AI-AK list anomalies that we found manually. The two that are listed for Arizona can be reviewed by going back to UCRPlot.xls and clicking on the button “Check Problem Agencies.” This will bring to the screen (one at a time) those agencies that appear to have data reporting problems, for the most part unexplained spikes (or holes) in the data stream. The spreadsheet below the graph provides the crime counts for each individual crime type (or subtype) for that month, the four months preceding it, and the subsequent four months.
 For Maricopa (AZ00700) it is doubtful that the September crime count was almost double the monthly crime count for that time period.  It is likely that the September figures may include the August figures, but this should be ascertained – perhaps Maricopa publishes its own statistics, against which these data can be checked. 
Mesa (AZ00717) shows a similar pattern for January 2002; however, since the prior month is in an earlier year, it is not likely that these figures represent the figures for both December 2001 and January 2002 – especially since the December murder count is 3 and the (possibly aggregated) January figure is 0. These are just some of the problems still remaining in the crime data.
Note that the problems identified as possible anomalies may not actually be problems – they indicate the peaks and holes in the data that were noted during an admittedly incomplete inspection of the data. In other words, the agencies in that list may not be the only agencies with potential data problems, and the problems they specify may not actually be problems. For example, it includes the homicide spike in Oklahoma City in April 1995, due to the bombing of the federal building
; and the larceny spike in Lake Placid NY in February 1980, during the Winter Olympics.

Some may say that those spikes and holes don’t matter, because all they do is increase the variance; however, they may be due to other factors, such as a new police chief changing crime reporting policies. In any event, I think that the outliers need to be explored rather than either eliminated or included without thinking.

Furthermore, some of the spikes may be hidden. Searching for anomalous data points was done by looking at the Crime Index time series, that is, the sum of the seven Index crimes (murder, rape, robbery, aggravated assault, burglary, larceny, and auto theft). An anomalous spike in one of these crimes (especially relatively infrequent crimes, such as murder, rape, and robbery) may be masked by the others. [I did not have the time or energy to look through all of the individual crimes, but just inspected the Index crime count.]
Cell Color-Coding
Looking at the three NDX crime pages will give you a gestalt impression of a state’s reporting behavior.
 For example, in December 1998 (page NDX2, column HU) most agencies in counties 13 1nd 14 (Yavapai and Yuma) did not provide crime reports, as indicated by the red -99 cells. The color codes we used are the following:
· -80: no reports, cells are cyan (blue-green). A green cell (in the data) or line (on the graph’s x-axis) indicates that no data came from this agency during that period of time. It may be that the agency did not exist at that time (e.g., a town did not have its own police force and relied on county or state police), or ceased to exist (e.g., a town’s police department was merged into another agency). Here’s the “algorithm” we used to determine whether reports were received for a given period. First, we noted whether the agency submitted any reports to the FBI
.  If it did not, then it was marked as not reporting for that year.
For the most part, “no reports” indicates that the ORI did not exist for that year. However, all agencies do not always open for business (or close down) on the first of the year. Therefore, I decided to assume that, for new agencies, non-reporting extended forward until the first crime report was submitted, and, for retiring agencies, that the actual retirement preceded the first year that it ceased reporting. 

· -85: covered by another agency, cells are light magenta. A magenta cell (in the data) or line (on the graph’s x-axis) indicates that the agency’s reports are included in another agency’s data. There are instances when newer agencies are recognized by the FBI and are given an ORI designation but have not yet set up a crime statistics reporting unit, so they rely on another agency to do their reporting for them. Or they may have some internal problems that cause them to request another agency to report their crime data for them.

· -91 to -98: one crime is missing, cells are orange. This is used when not all of the crimes in a month are missing, or when a single crime is set to missing because we determined its value to be not credible. The accepted values are recorded, but the missing value is -9X on the appropriate spreadsheet (-91 for MUR and MSL, -92 for RPT and the rape subtypes, … -97 for VTT and the vehicle subtypes), and is -98 on the NDX spreadsheet. In some instances more than one crime in a month (but not all) is set to missing.
· -99: all crimes are missing, cells are red. A red cell (in the data) or spot (on the graph’s x-axis) indicates that that crime counts are missing for all crimes for that month.
· -102 to -112: aggregation, cells are green. Green cells (in the data) or lines (on the graph) indicate that the data are aggregated to the month of February (if the value is -102) or December (if the value is ‑112) or anything in between. This occurs most often when an agency reports annual counts in December, or semiannual counts in July and December, etc. These lines also indicate times when the agency may have skipped reporting its crime data in one month, but reported the aggregate count in the following month.
The cells with the aggregated data are also colored green, and all of the cells in a single aggregation are shown on the graph at height 1/M, where M is the number of months represented by the aggregation.

In addition, there are instances in which spikes occur in January data, following missing data in the last few months of the prior year. For example, Berryville AR (agency AR00801) had no reports before January 1976 (i.e., -80) but reported 63 crimes for January 1976; the crime counts for subsequent months ranged from 4 to 17. The January count almost certainly includes crime data for part of 1975 as well as for that month (Figure 2). Although it is reasonable to assume that the January datum includes crime from the previous year, there is no way of ascertaining this (nor is there a simple way to allocate the crime between January and the missing months in the previous year. 
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Figure 2: Crime Count Showing a Spike in January 1976 that Probably Includes Prior Year's Crime
Population Anomalies
Not only do FBI crime data have problems, but population data do as well, which affects the crime data for the multiple-county agencies.  I found one case where the population for the first and second counties was reversed for one year. There may still be such anomalies in the data, but I haven’t spent too much time checking on the population figures.

For the most part, the problems result from population inconsistent data. For example, Mineral Wells TX (TX18202) sits in two counties, Palo Pinto and Parker Counties. Figure 3 shows the population for Mineral Wells, and the portion of the population in Palo Pinto and Parker Counties.  Figure 4 shows the consequent effect on the estimated crime count for the two segments of Mineral Wells. 

The FBI obtains population data from the Census Bureau, so the problem is not the FBI’s, but having the Parker County segment drop from 3052 (1979) to 113 (1980) is certainly wrong, as is the jump from 493 (1999) to 2176 (2000). Note, however, that both of these jumps occur in the year of the Decennial Census. The Census Bureau must extrapolate population figures from census to census, and the problem may be that the estimation procedure used by the Census Bureau is not very accurate. We need not rely on these extrapolations for estimating population between 1960 and 2000, because we know the decennial end points and can interpolate between them (I have not done so). We will, however, still have extrapolation inaccuracies beyond 2000.

What is still puzzling is the steep rise in the (estimated) Mineral Wells population from 1970-74, followed by a steep decline from 1974-78. My guess is that this was not a true population change, but rather a reflection that the estimation procedure changed during that period. That is, had the 1974 population been estimated in 1978 instead of 1975, it would not have been so large.
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Figure 3. Population Data for Mineral Wells TX Disaggregated by County
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Figure 4. Impact of Inaccurate Population Estimates on Crime Counts for Multi-County Agencies

� Some states, however, do require police departments to report to state agencies, which then transmit the reports to the FBI. Yet even this requirement is not upheld all the time, and from what I have heard, agencies are rarely penalized for not reporting. [One state UCR program director told me that agencies were given subtle hints that their federal and state grant moneys might be delayed if reports were not submitted, but I don’t think that this is common practice.]


� The FBI uses NB to denote Nebraska while the US Postal Service uses NE, probably to distinguish it from New Brunswick, Canada.


� Note: these county numbers are not the same as the FIPS county numbers. To determine the relationship between FBI codes and Census (FIPS) codes, see http://www.ojp.usdoj.gov/bjs/abstract/lucrdod.htm.


� I am grateful to Kenneth Candell, formerly with the FBI Criminal Justice Information Services Division, who provided me with this graphic (as well as a host of other information about the UCR).


� Figure 1 shows all of the subtypes as well as one that is not included in the data set, Armed Robbery – it is not necessary, since the four armed robbery subtypes are included. In addition, one non-Index crime, Simple Assault, is included in the data set.


� Excel 2007 can accommodate 16384 columns, so (if that program becomes the standard spreadsheet program) the next version will not have the same awkward structure.


� The FBI files list up to three counties for each agency, so in some states (not Arizona) there will be three lines representing a single agency.


� Data for Page AZ can be found on row 18 of the spreadsheet, but it is agency no. 17, because the first row of the spreadsheet contains header information.


� This is the tenth agency, since the first row on all worksheets contains header data. Note the list of agencies in the “Select Agency” box on the plot page.


� As previously mentioned, you can also get the individual crime counts for any month (and surrounding months) by putting the cursor on a particular data point and left-clicking.


� NOTE: The Oklahoma City murder spike is not apparent when looking at the Crime Index (NDX) time series, or the Violent Crime (VIO) time series, because other crimes are so much more frequent that they mask the relatively few murders. Selecting the Murder (MUR) time series will show this spike prominently. The Lake Placid spike is much more prominent, even when viewing the NDX time series, since larceny is the most prevalent crime.


� I eliminated some of them that were obvious errors; for example, Tucson’s larceny counts from August 1994 to April 1995 were 1698, 1640, 1813, 1404, 15145, 3033, 2795, 2983, and 2523. I assumed that the outlier was due to the data entry person striking two keys simultaneously and changed it to 1514. In other cases, in which there was no logical value with which to replace the error, I substituted a missing value indicator for that crime.


� I usually set the zoom level (View > Zoom > Custom) to 10% for this.


� Some agencies send their UCR reports directly to the FBI, but most send them to state agencies. If there were no reports at all for a given year, then that agency had no entry in that year’s submission to the FBI. This may have been because the agency did not exist then, either because it had not yet been formed or because it went out of business (i.e., merged with another agency).


� The determination was based on common sense. That is, if the average crime count for the agency was 50 in the neighboring months, but for two succeeding months they recorded a 0 followed by 100, I assumed that the second month’s data reported both months.





