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Introduction
The process that can result in a commitment to prison is usually initiated by an arrest by city, county or
state law enforcement agency. In Iowa criminal case processing is done at the county level and there
are 99 counties in Iowa.
What is called the criminal justice system was not designed instead it emerged over a period of
thousands of years. In Iowa a set of independent entities are engaged in the complex processing of
criminal cases. A fundamental property of the process is that it is adversarial. All of the entities engaged
in the process have the ability to make alterations in response to changes in their environment so that
adaptation is an essential feature of the system.
A common approach to the study of complex systems is to break it down into smaller components and
in the case of the Iowa criminal justice system the counties are the smallest components for which data
is available. Iowa has both rural and urban counties with a wide range of minority populations and
crime types. In this report data will be provided that shows that there are differences in county prison
commitment rates by a number of factors that are too large to neglect.
The factors taken into account in this study are;
1. County Type: The county types by population and land use were medium population rural, large
population rural, small population urban and medium population urban.
2. Gender: In many previous studies the genders were combined.
3. Race: The prison data listed the race as Asian, Black, Native American and White. Asian
includes Pacific Islanders and Native American includes Alaska Native. The county census data
was combined to give the same set of races.
4. Ethnicity: The ethnicity was listed by the prisons as Hispanic or Non-Hispanic. That was also
the case for county census data.
5. Length of Confinement: There are very large differences in the characteristics of prison inmates
for those held more than four years and those that were recently admitted.
6. Offense Type: The offense types were established many years ago and are not ideal for present
circumstances but there is no reasonable alternative.
This study uses two data sets for 2016. The first data set is the 2016 census estimates for the
distribution by gender, race and ethnicity for each county in Iowa. It was obtained from the Iowa Data
Center. The census estimates do not include seasonal residents or commuters who work in the county
but live in a different county or state. The only ethnicity listed is Hispanic.
The second data set is the list of prison inmates who were in Iowa prisons on the last day of fiscal year
2016. This data set was provided shortly after that by the Iowa Department of Corrections. All
confidential data was removed from the data set provided to me. The original list was for 8,208 inmates
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but only 8,089 were serving a sentence imposed by a Iowa county court the others were short term
holds or interstate compact inmates.
Commitments
I shall use the term commitment to mean that a county court committed a convict to prison to serve a
sentence either by direct commitment or by a later revocation of probation.
Iowa County Types
Iowa Counties have been classified as rural, rural-urban and urban I decided that three types were
insufficient and instead used county types that were primarily based on population but land use was a
secondary factor.
The county types are;
1. Small Rural: Populations under 1,000 with the primary land uses agriculture, mining and oil and
gas extraction. There are none that sparsely populated in Iowa.
2. Medium Rural: Populations under 20,000 with the land use agriculture and small towns with
fewer than 1,500 residents.
3. Large Rural: Populations under 35,000 with the land use agriculture and agribusiness and if the
county shares a border with an urban county some of the residents are commuters.
4. Small Urban: Populations under 160,000 with some agriculture. The largest cities have
populations in the range of 66,000 to 83,000.
5. Medium Urban: Populations under 1,000,000. The largest cities have populations in the range
of 101,000 to 211,000.
6. Large Urban: The populations are larger than 1,000,000 and there are no counties with such
large populations in Iowa.

Figure 1: Iowa County Types. The map colors of white, blue, green and red denote
medium rural, large rural, small urban and medium urban counties respectively.
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Table 1: Iowa Total 2016 Population Characteristics by County Type
Medium Large Small Medium Total or
County Type
Rural Rural Urban Urban Value
Counties
65
24
7
3
99
Min
3,692 19,858 84,248 172,135 3,692
Max
19,833 49,356 146,928 474,277 474,277
Average 11,788 30,935 107,730 289,533 31,630
Total
766,216 742,442754,113 868,600 3,131,371
Percent
24.5
23.7
24.1
27.7
100
Gender and County Type

Figure 2: Comparison of prison commitments and residents by gender and county type.
In this comparison of county residents and county prison commitments the only factors included were
county type and gender. For both genders the percentage of residents averaged 25% with differences of
about 2%. For both genders the percentage of prison commitments increased with increasing county
population,
County Population Rank
The total population of each county including both genders and all race/ethnicities was sorted in
increasing order to determine the rank.
1. Adams County with a rank of 1 had the minimum population of 3,692.
2. Polk County with a rank of 99 had the maximum population of 474,277.
3. Marion County rank 78 was closest to the average county population of 33,146.
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Clustering of Minority Residents

Figure 3a: Distribution of percent of male residents by race/ethnicity.

Figure 3b: Female distributions.
The male residential data is shown in figure 3a and the female residential data in figure 3b. The
clustering of minorities causes dips in the White percentage denoted by the black solid line. The county
type is denoted by the background shaded color. White denotes medium rural, blue large rural, green
small urban and red medium urban.
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The clustering of the minorities is a major complicating factor in determining the source of minority
prison commitments. Additional complications are the possibility of seasonal fluctuations in the
population of a county and the presence of commuters who work in the county but live elsewhere or
live in the county and work elsewhere.
Distributions of County Residents and Prison Commitments by County Population Rank
There are 99 counties two genders and five race/ethnicities for the county residents and the same
number for county commitments to prison. In figures 3a to 3e 1% of county residents and prison
commitments for a particular race/ethnicity are plotted vs county populations rank for each gender with
male gender in the left hand panel and the female gender in the right hand panel. Because of the large
range in residential populations a semi-log plot was used.
For each race/ethnicity the number of (county residents)/100 is plotted with a black solid line and
prison commitments are plotted as filled red circles. The background colors denote the type of county
with white for medium rural, blue for large rural, green for small urban and red for medium urban. The
charts are listed in decreasing order of residential population by race/ethnicity.
The black solid line denotes 1% of the residents and if the commitments are on or above the line the
percentage of residents committed to prison is 1% or larger. The collateral damage done to the source
population can be large when the percentage is large.
Summary of Figures
• 3a: All of the White female and male county prison commitments are below the 1% line.
• 3b: All of the Hispanic female commits are below the 1% line, some of the male commits are as
well and others scatter about the line.
• 3c: Most of the Black female commits are below the 1% line and most of the Black male
commits are above the line.
• 3d: Only a few counties have more than 1 Asian commitment of either gender.
• 3e: Almost half of the Native American commitments are from Woodbury County and it is
necessary to take into account that there is a large multi-state region where Sioux City is a
frequent destination and many of the residents of that region are Native Americans.
In figure 4 the percent of residents of a particular race/ethnicity committed to prison by a county court
is plotted vs county population rank.
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Figure 3 a: Male and female residential White populations and
prison commitments vs county population rank.
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Figure 3b: Hispanic residential populations and prison commitments.

Figure 3c: Black residential populations and prison commitments.
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Figure 3d: Asian residential populations and prison commitments.

Figure 3e: Native American residential populations and prison commitments.
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Percent of Residents Committed to Prison

Figure 4: Percent of residents by race/ethnicity and gender committed to
prison by an Iowa county court vs county population rank.
The percent committed to prison was only computed when there were 100 or more residents. There was
very little scatter in the White percentages and the male percentages were about ten times the female
percentages. The percentages for Hispanics and Asians did not differ very much from White
percentages. However, their scatter was larger. The percentages for Blacks were very large and their
scatter was so large that their averages are not representative.
Tables of Residential Populations, Prison Commitments and Percent Committed to Prison
In tables 2 and 3 the top section lists 1% of the residents by race/ethnicity, the middle section lists the
number of commitments and the bottom section list the percent committed with table 2 for females and
table 3 for males.
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Table 2:Female Residents by County Type and Race/Ethnicity
Medium Large Small Medium Total or
Females
Race/Ethnicity
Rural Rural Urban Urban Average
White
3690.4 3539.83366.2 3835.7 14432.2
Hispanic
149.1 219.1 234.1 276.7 878.9
1% of Residents
Black
28.7
61.9 170.3 282.3 543.2
Asian
34.6
46.1 144.0 162.7 387.4
Native American 22.1
15.3 27.3
15.7
80.4
White
84
118 120
194
516
Hispanic
9
8
17
34
Prison
Black
2
14
35
52
103
Commitments
Asian
1
2
2
5
Native American
2
1
6
3
12
White
0.02
0.03 0.04
0.05
0.04
Hispanic
0.00
0.04 0.03
0.06
0.04
% of Residents
Black
0.07
0.23 0.21
0.18
0.19
Committed
Asian
0.03
0.00 0.01
0.01
0.01
Native American 0.09
0.07 0.22
0.19
0.15
Table 3: Male Prison Commitments by County Type and Race/Ethnicity
Medium Large Small Medium Total or
Males
Race/Ethnicity
Rural Rural Urban Urban Average
White
3676.7 3493.53305.7 3696.5 14172.4
Hispanic
173.7 238.5 248.4 297.5 958.1
1% of Residents
Black
48.6
93.6 183.4 293.9 619.5
Asian
43.6
44.2 149.0 159.4 396.2
Native American 22.8
16.3 26.8
15.0
80.9
White
997
1272 1118 1379
4766
Hispanic
65
130 150
186
531
Prison
Black
59
276 660
952
1947
Commitments
Asian
4
18
9
30
61
Native American
18
22
65
9
114
White
0.27
0.36 0.34
0.37
0.34
Hispanic
0.37
0.55 0.60
0.63
0.55
% of Residents
Black
1.21
2.95 3.60
3.24
3.14
Committed
Asian
0.09
0.41 0.06
0.19
0.15
Native American 0.79
1.35 2.42
0.60
1.41
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Length of Confinement by County Type

Figure 5: Distributions of lengths of confinement of county prison commitments by gender.
The county type is denoted by the circle fill color or the line color.
It does not appear that the distributions depend on county type. Distributions of this type occur in many
contexts and are often a feature of complex adaptive system. Such distributions are called fat tailed by
statisticians and long tailed by others. The point is they are not exponential because they do not
decrease as rapidly as an exponential and thus have an extended tails. The average length of
confinement is 4 years and the female maximum is 10 times the average and the male maximum is 15
times the average. Such large ratios are counterintutitive.
Offense Type, County Type and Length of Confinement by Gender
The offense types used by the Iowa Department of Corrections are Drug, Other, Property, Public Order
and Violent. The 2016 commitment data was divided by gender and two sets by length of confinement.
The first set is all commits where the length of confinement was shorter than the average of 4 years and
the second set was all commits where the length of confinement was equal to or longer than the
average. The distributions by county type and offense type were then determined for each gender and
length of confinement set and the female distributions are shown in figure 6a and the male distributions
in figure 6b. Note that all race/ethnicities are included.
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Figure 6a: Distributions of Iowa female commitments in 2016

Figure 6b: Distribution of Iowa male prison commitments in 2016
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For females all but two of the above average set commitments are for violent offenses. For males there
are some drug, property and other (includes habitual offenders) offenses in the above average set but
the vast majority were for violent offenses. A complicating factors are that some property and drug
offenses are actually violent offenses and should have been listed under violent, some offenses listed
under violent did not involve violent acts and if the penalty is set by statute it is not possible to take
intent into account. In all cases commitments per resident depended on gender, type of county and
offense type.
Discussion
County Types: Although the four types of counties had similar number of residents there were large
differences in their commitment rates. White females and males had the smallest range and Black
females and males the largest range. Native Americans also had a large range but because about half of
their commitments were from Woodbury County they have to treated as a special case.
Residents: The number of residents was based on the census estimates for 2016 provided by the Iowa
Data Center. The number of residents can have seasonal variations with the minimum population in the
winter and the maximum during the summer and fall. In addition commuters, seasonal employees and
seasonal residents can be present for substantial fraction of the week so the effective number of
residents may differ from the census population. It is likely that for most medium rural counties the
effective number of residents will be larger than the census population. In other word the computed
commitment rate may be too large in such cases.
Gender: The dependence on county type was the largest for females. The clustering of minorities was
similar but not identical for females and males. Males had the longest lengths of confinement. There
were large differences between female and male distributions of offense types.
Race/ethnicity: A major complicating factor is the clustering of minorities in counties and within
counties. The clustering is probably an outcome of systemic racism in housing, employment, education
that aggravate the systemic racism in the criminal justice system. Because of the clustering the counties
within a single county type can have major differences in local circumstances.
Length of Confinement: The average length of confinement was about 4 years and 88% of the female
commitments were in the below average set and 12% were in the above average set. The corresponding
percentages for male commitments were 74% and 26%. The fat tails in figure 5 included about 12% of
the female commits and about 26% of the male commits.
Offense Types: For both genders the most frequent offense type for the above average set was violent.
That was also the case for males in the below average set. For the below average set of females the
most frequent offense types were drug and property. Some of the violent offenders in the below average
set may stay in prison long enough to have a length of confinement larger than the average.
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