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P i i L e ‘ The Bureau of Justice Statistics is pleased to.
: ' S : ‘ S hagve sponsored the seéand biannual "Workshop on of data collection and analysis and into dissemina~
Law and. Justice Statistics" held in conjunction tion strategies to increase the utility of the
with the American Statistical Associatibn'§7l983 data for a wide range of analytic ‘needs, It is
Annual Meeting in Toronto,.Canada, The workshop, an example of BJS's commitment to produce high

input from those users and others into the design -
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Steven R. Schlesinger o , © .S, James Press
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Education Subcommittee
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Jeffrey L. Sedgwick | » Chair -~

Benjamin H. Renshaw, HI
Deputy Director

organized and conducted by the ASA Committee on
Law and Justice"Statistics, provided a forum
through which criminal justice statisticians and
researchers, in both the private and publi¢ -
sectors and at all levels of government in the
United States and Canada, “could eet to exchange
ideas and discuss current work, Furthering such
comnunication is fundamental to the BJS goal of
improving the availability and dissemination of

yuality data that meet the needs of all of its
potential users, ‘
Steven R. Schlesinger
Director ' o
Bureau of Justice Statistics

; : high quality statistical information on crime ‘ ~
DePUty Director ' and the criminal justice system. ‘ This conference was conc‘eive,‘d,‘; designed, and
Thomas A. Henderson ~ :

Albert J. Reiss, Jr.
Katherine Waliman
- Amn'D. Wif,te» -

Sue A. Lindgren
Associate Deputy Director

 Review ‘Subcommittee y

" 8. James Press

John E. Rolph
Anthony G. Turner
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The papers and discussions in this proceedings volume are =
reproduced essentially as received from the authors. The papers in
this volume have been reviewed by the editor but have not been
subjected to a formal refereeing process. Statements or positions
taken by the authors do not necessarily represent the views of eithe

_survey of prisoners.

By publiShing these Proceedings, we seek to share
the papers with a much larger: audience. than the

~individuals who were able to attend the sessions.

We believe that the potential benefits of peer

‘interaction will be magnified many times as those

who work daily with criminal‘justice»Statistiési
whether in government, academia, or the courtroom,

read the’contnibutions of experts.-in various fields.
. . 3 - T .

expertise in the field of criminal justice statis-
tics, a resource that the Bureau frequently draws
upon for a variety of purposes.’ Most significant,
perhaps; is the accessibility to methedological -
and statistical talents to address thorny issues.
in data collection 'and statistical application.

During 1983, such "methodological‘revieWS" were

conducted for four BJS data collection programs;
the quinquennial jail census and survey of in-
mates and /the quinquennial prison census and

The committee also“recpmmehds,peer reviewers’for
many BJS reports and publications. In the same

- ‘manner, it identifies and schedules individuals

for in-house seminars for BJS staff and their
counterparts . in State and local governments; such

~seminare help the attendees maintain statistical

and analytic skills and keep them current with new
advances in statistical applications in criminal
justice.

Thé relationship .that has developed between the

‘American Statistical Association's Committee on ;
Law and Jugtice Statistics and the Bureau of Justice
. Statistics has proven to be a mutually satisfying
. one that allows the Federal Government to utilize

the talents and experience of national experts-in
criminal justice statistics, allows feedback from .

lighly sophisticated users of BJS data, and allows

arranged by the Committee on Law and Justice
Statistics of the American Statistical Association,
Our committee was ereated to provide an interface
for the Association with the legal, judicial,

and criminal justice communities. As such it
attempts to: .

(1) help to disseminate information about legal
and justice statistics activities throughout the

" o - _ statistics community;
Chair : The Bureau's 'interest in supporting the work of ~ ,
: : : S ‘ o . ‘the Committee on Law and Justice Statistics goes (2)  promote the development of quality statistical
f - - .- - Stephen E. Fienberg beyond biannual workshops. The committee Tépre- activities in civil and criminal justice settings;
o ‘ . D.V. Gokhale = sents a resource to the Bureau-of extensive ‘ ‘ ' .

(3) - consider and report upon relevant issues to
guarantee the integrity of statistical programs

maintained by the U. S. Department of Justice,
and.-other appropriate agencies and organizations.

One of the dctivities our committee has elected to
be involved in is to offer a biennial workshop to
workers and researchers in the criminal -justice
community who are interested in methodology. This
conference is the second such effort (the first
took place in Detroit, in August, 1981). o

We hope»that»by recording the technical papers of
this conference in a Proceedings volume, the

- criminal justice community will be served by making

its workers aware of important methodological issues
with which they must be concerned. We hope that
people from diverse disciplines who are interested
in the methodological aspects: of law and criminal
justice system will be brought closer together.

We are grateful to the American. Statistical Associa~
‘tion and to the Bureau of Justice Statistics for
their sponsorship and their strong emotional
support. ) :

- 8. James Press ’ [
Chair, Committee on Law and

Justice: Statistics of the

American Statistical Association
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- Preface

These Prgceedings documeng the presentations
given at the Second Works fop on Law and Justice
Statistics held just prior to the national Ameri-
can Statistical Assdglatlon (ASA) meetings on ‘
August 13 and 14, 1984, in Toronto, Canada. This
workshop was developed by the ASA's Committee on
Law and Justice Statistics (CLJS). 1t was spon-
sored by the Bureau of Justice Statistics (BJS)
and the ASA's Continuing Education Department with
assistance from the Criminal Justice Statistics
Association (CJSA). The first such workshop was
held in Detroit, Michigan, in 1981 prior to that
year 8 annual ASA meetlng.

By all accounts, this workshop was a success. It
brought together, from both Canada and the United
States, more than eighty individuals, each with

a strong interest in law and justice statistics.
The participants included academics and attorneys,
government employees and private consultants
bringing training in statistics, law, cr1m1nology,
soc1ology, economics: and polltlcal science. There
were sessions on statistics in the policy process,
statistical methodology for law and justice sta-
tlstlcs, statistical issues at the state level,
statistical examination of the courts and the
statistician as expert witness,

The ASA's CLJS began as an ad hoc committee of six
in 1977. It became a standing committee in 1980
and has grown to twelve members with an agenda

much increased in scope.. One of its primary
act1v1t1es involves its contractual relationship
with BJS to supply both a methodological and educa-
tional capability. As Chair of the Education sub-
commmttee, I will comment briefly on the three
areas within the educational sphere which are being
pursued

First the commlttee has arranged several 1n-house
seminars, usually on statistical subjects, requested
by BJS. Sue A, Lindgren, our BJS liaison person,
has been very helpful in identifying subject matter
and coordinating the presentations. ‘A second area

involves the development of workshops at the state
level. - Here the initiative and commitment of
Thomas A. Henderson, Executive Director of the CJSA
and CLJS member, haye been 1nva1uable.f

The last area is the creation of a workshop at the
national level joining together researchers. and
practitioners in law and justice statistics.
Again, these Proceed;ngs record the contributions
of an impressive gathering of such individuals.

The articles appearlng herein have been reviewed
and edited. It is hoped that the reader will find
much that is interesting and stimulating. Plan-
ning has already begun for the Third Workshop on
Law and Justice Statisties!

Thanks are due to numerous, 1nd1v1duals who helped
to either bring the second workshop together or
this volume to fruition. They include the other
members of the ASA Committee on Law and Justice
Statistics educational subcommittee, Kathy Wallman,
George Woodworth Albert Reiss, Jr., and Thomas
Henderson.  They include Sue ‘A. Lindgren and
Marilyn Marbrook at BJS. Finally, they include’
‘the people at ASA who have provided unflinching-
support and aid: Fred Leone, Jill Stormer, Ede
Denenberg, Jo Przystas and Irene Stefanski.

Alan E, Gelland
Editoy T' ,
Workshop Organizer
Vice Chair, ASA~CLJS

The papers and discussions in this Proceedings
volume are reproduced essentlally ag recéived from
the authors. The papers in this volume have been
reviewed by the editor but have not been subjected
to a formal refereeing process. Statements or
positions taken by the authors do not necessarlly
represent the views of either the Bureau of Justice
Statistics or the Amerlcan_Statlstlcal Association,

Sue Ann Lindgren, ,
U.S. Bureau of Justice Statistics

Marion R. Metecalf,
U.5. Department of Justice

Gaylen A. Duncan,
Canadian Centre for Justice
Statistics

Penny’ Reedie; B
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General, Canada

George G; Woodworth,
University of Iowa

Richard A. Berk,
University of California,
Santa Barbara

Herbert M., Kritzer,
University of Wisconsin,
Madison

Alan E. Gelfand,

University of Connecticut
W. Robert Stephenson,

Iowa State University
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 Providing Statistical Support to the Policy Process
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Abstract ¢

7

At the American Statistical Association's 1981 annual -

meeting, Timothy Sprehe of the Office of Management
and Budget presented a paper on "Implementing a New
Federal Data Access Poliey." In it, he stressed the
importance of making statistical data more accessible to
:government policymakers by making the data readily
comprehensible to nontechnical users and by providing

. statistical assistance in the use-of those data. This paper .

reports what one agency, the Bureau of Justice Statistics,
is doing to ensure that its data are being used in the
policy process. : Lo .

History of tlie BJS program

_ The Department of Justice's statistical program-hegan in

1989 as the National Criminal Justice Informati;;;i"and

- Statisties Service of the now defunet Law Enforéement

Assistance Administration.. Its early efforts were
directed at centralizing in one agency existing justice
statistieal programs throughout the federal government
(programs such as the Juvenile Deteéntion and Correc=
tional Facility Surveys from the Department of Health,
Education; and Welfare and the National Prisoner :
Statistics Program from the Bureau of Prisons) as well. as
establishing new data series such as the National Crime
Survey. The early reports of NCJISS, as the agency was
then called, were fat-books crammed full of tables, with
scant narrative‘explanation in technically precise, stilted

. language,

The,x?epi)_tts were nearly impenetrabié to many policy-

~makers and their staffs. People who needed the data for

decisionmaking were usually extremely busy and, even if
they could find the data they were looking for, most

likely did not have the time to decipher or summarize
- their content. As a result, when our numbers were used,

they often were used incorrectly. -

To help policymakers and many other users of our data,
‘We began to include "executive summaries" in the front
of our reports. These summaries highlighted the most
important findings and tried to avoid the stilted style of
operational definitions and statistieal jargon.

" We also. tried the use of "table finding guides," modeled

after those in decennial census publications, to lead users
to the tables containing the numbers they desired.

- These early att.e.rhptsi préviﬁed easier aéi:ess to our d,atia,,
but they fell far short of the type of data access program

envisioned by Sprehe. Today we are embarked on & pro-
gram to get our data into. the hands of policymakers in a

format that is easy to-understand and use. This program.. = .

takes two forms: proactive and reactive strategies to
improve the use of our data in the policy process; "

RN .

if

Our ply"’&'meﬂ\.‘ve strategy L
L s / {/,»,f' P
In our proactive approach to improving the use of statis-
ties in the poliey process, we radically changed how we
select topics for data analysis. In the past, we looked to
the data series we maintained and attempted to mine
those data as fully as our resources would allow. As part'
of our new program, we identify issues of eurrent policy
interest and try to use our data, sometimes along with
non-BJS data, to address those issues.. For example, we
recently published, or are working on, analytic produets
on such(topics as— ' oo

- Career patterns in crime.
. "Profiles of the prison population. '
“The possibility that prisoners can be treated in less

expensive environments without endangering society.
How much erime could be prevented by ehanges in parole
- laws. ~

* The amount of burglary that 'could be prevented by

simply ensuring that houses are adequately locked and
gecured when no cne is at home.

Trends in habeas corpus filings, ;

Recidivism after release from:prison.

Federal drug offenders. ‘

. The use of drugs by state and federal offenders.

We also made a major change in our data dissemination
and publieation program. We now emphasize shorter, less
technically written reports, while eontinuing to publish
the more familiar books of statistical tables for users
who desire access to the more detailed data they provide,

Our newer pubiications,~ BJS Bulletins and BJS Schial

 Reports, are limited to four to six pages. . This limit is

based on the assumption that busy policymakers and the
general public will be more inclined to read a brief report
than a 200~page book of tables. The topics are narrowly
defined and most often are of current public debate and
interest (such as drug use among prison inmates ... trends
in prison populations ... households touched by érime ...
and trends in court caseloads). ‘ ~

We strive to write these bulletins and reports in language
readily understandable to nontechnical users. Readers
are referred to the regular report series for technical
information such as desecriptions of survey design, stan-
dard errors, elaboration on definitions of tex\ms,‘ and v

copies of survey forms. -

R\ .
SN

Bulletins are produced on a monthly basis, while Special
TReports supplement the bulletins on an unstructured

_ periodic basis. We have found these newer publications

to be highly successful, Data from them appear in media
accounts, expanding the audience exposed to the findings,
and the findings are used more frequently than in past by

‘local and State policymakers by the Department of
Justice, the White House aiid the Congress. ,
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Another proactive strategy to make data more under-
standable and accessible to policymakers and the general
public is an ambitious undertaking to write a compre-
hensive book on erime and criminal justice using all
available data sourees. This publication, Report to the
Nation on Crime and Justice, is the culmmatx:on of over
two years of staff effort.” Unlike many BJS reports,
rather than taking a single data set and attempting to
describe what the data say on a particular topie, the
National Report began with an overview of the justice
system and sought data to address the various issues.
Where data are not available, the partieular process or
issue is deseribed and the paucity of data noted.

The National Report adopted a "magazine" or "news-
paper" format, with headlines and table titles that convey
information rather than deseribe the variables in the
table or text. For example, a traditional table title that
might read:

"Percent distribution of justice spending
by level of government, 1979"

appears in the National Report as:

"State and local governments
pay 87% of all government costs
for eriminal and eivil justice."

The National Report also relies heavily on graphies
because they are useful for presenting quantitative
information to nontechnical audiences. It is printed in
four colors to further improve accessibility. The under-
lying notion is to produce a book that is inviting to the
reader and that would, once the reader began, hold his
interest.

The National Report was published in December 1983 and
received extensive media attention, Officials in
Congress, the Department of Justice, and the White
House have praised it and requests for eopies have far
outpaced any report BJS has published in the past. Within
the first three weeks, more than 20,000 copies were
ordered, compared with a usual print order of consider-
ably less than 10,000 for other BJS reports. The recep-
tion the National Report has received clearly indicates
the need for data producers to provide statistical
information in a nonteehnical format.

The Sourcebook of Criminal Justice Statistics takes a
different type approach to meking information readily
available to policymakers and others in need of eriminal
justice data. This book of close to one thousand pages is
virtually limited to tabular presentation of data; there is
no text deseribing the data, only very brief text deserib-
ing the availability of data on various. topies. The
Sourcebook, in essence, is a Statistical Abstract for

T 4 T T T -
criminal justice. .It makes available, In a single volume,

reference data from close to a hundred different sources,
many of which are not well-known or easily obtainable,
While the basic soui‘ces contain much more detail than is
presented in the Sourcebook, the Sourcebook contains the
data that are most frequently needed and used.

Another proactive strategy to increase the policy-
relevance of BJS produets is our external analysis pro-
gram. The BJS staff is very limited in size; thorough
examination of. particular topies is simply beyond our
resources. By using researchers in academia and the
private research community, we have been able to tap

expertise external to BJS and to bring fresh insight to
issues of current policy debate.

In developing this external analysis program, we solicited
ideas for analytic projects from leading criminologists
throughout the country. We requested that the proposals
use BJS data, if at all possible, and place emphasis on
such topics as—Career criminals ... recidivism ... the
deterrent and incapacitative effects of incarceration ...
plea bargaining ... police patrol strategies ... the
deterrent effect of police arrests ... bail reform ... and
the insanity defense. Nine modestly priced projects were
funded in 1983, and we expect that a number of them will
produce results that can be published in our Special
Reports series,

A larger, more ambitious component of our external data
analysis program involves solieiting proposals for more
extensive projeets. More than forty proposals were
received, and we expect to fund ten in 1984,

Our reactive strategy

In addition to our proactive program to provide data to
inform the policy process, we have continued our reactive
role of providing statistical data and support to poliey--
makers when requested. Our most ambitious effort in
this area was our participation in the National Indicators
System. The function of the system is to brief the
President, the Viee President, and the White House staff
of social, demographie, and economie trends in the
United States. .

Our briefing for the White House was held in September
1981 and used a briefing book prepared by BJS aceording
to specifications developed by Dr. Richard Beal, then
Director of the White House Office of Planning and
Evaluation.  The format of the briefing book is almost
entirely graphical. Each graphic is followed by several
short statements that interpret the graphie or present
additional information on the topic.

Several aspects of ‘the National Indicator System as a tool
for policy formation should be appreciated:

e The stated intent is to provide statistical information
relevant to the policy process, but prior to policy
development.

# The data are presented independenti of advocaey on
poliey positions, budget, and legislative issues.

e Because of time constraints imposed by a limit of
thirty minutes for the briefing, the issues presented were
selected to highlight a number of crucial messages on the
subjeet of criminal justice.

After the briefing, we published the briefing book as
Violent Crime in the United States.

Beyond participating in the National Indicator System,
BJS has been providing statistical data and support for a
number of developing programs in the Department of
Justice. Our work in these areas has been much more
extensive over the past two years for several reasons.

o Before BJS was established as an organizational entity,
the statistical program was buried in the Law Enforce~
ment Assistance Administration with little visibility—
people in and outside the federal government simply did
not know that the statistical program existed or were
unaware of the extent of the program.

[N, W

o Before the passage of our authorizing legislation,
calling for a Director to be appointed by the President
and confirmed by the Senate, our program was headed by
career civil-servants who did not have ready access to the
politically appointed policymakers in the Department of
Justice. Those in need of justice statistics now know

‘whom to contact, and they often attend high-level policy-

oriented meetings in the Department with the BJS
Director.

o The independence of BJS establishes it as a credible,
objective agency whose data are perceived as being free
from advocacy bias. Data are useful in the poliey process
only to the extent they have been produced objectively
and are perceived as being objective. In the past, sta-
tistical products were produced by the statistical arm of
LEAA and were credited to LEAA. Even though the in-
formation was objectively produced, LEAA was a poli-
tical grant-making agency, which does not give the same
impression of objectivity as a statistieal agenecy.

o The justice statistical program is an infant compared
to other federal statistical agencies. In the early years,
it did not have much data available to support the policy
process. After thirteen years of development, it now has
extensive data beses that can be tapped for information
to inform policymakers.

Providing statistica! information to the Department of
Justice in response to a request most often takes the
form of a few numbers for a speech or for congressional
testimony or to advise the Department in the use of BJS
numbers or numbers from other sources, usually oper-
ational data bases maintained by the various components
of the Department. Two major efforts are worth noting,
however.

¢ The first of these was the development and approval of
what would become the Organized Crime and Drug En~
forcement Regional Task Force program. That program,
put in place in 1083, identifies and targets for inves-
tigation and prosecution the people who are directing the
drug traffic, people who in the past have eluded appre-
hension by insulating themselves within their organi~
zations, BJS involvement began with designing the
statistical graphics used to brief the Attorney General
and the President on the proposed program. Once the
program was approved, BJS helped to develop descriptive
information about each of the regional areas to be used
by Departmental officials visiting the areas. BJS advised

-~ the Department on the develcpment of evaluation crite-

ria and the implementation of operational data-collection
systems to obtain the data needed for monitoring and
evaluation.

# A second important policy initiative that made exten-
sive use of BJS data and expertise was development and
announcement of the Department's policy on prison over-
crowding. Quarterly BJS reports on prison populations

.documented the crisis nature of this problem. This,

coupled with policy changes that are increasing prison
populations and the expense and time factor involved in
building new prisons, led the Department to consider and
adopt other strategies to reduce prison overcrowding.
The Department's policy statement on this issue, de~
livered by the Attorney General at Vanderbilt University
on March 3, 1983, made extensive use of BJS statisties.

Issues in data accessibility

Our experience in providing data and statistical support
for the poliey process over the years has revealed a
number of issues that statistical agencies must face in
attempting to increase the value of their data for policy
development.

Technical vs. lay language. Sprehe's observation that

"...to policymakers data access may mean receiving sta-
tistical information in a form that is readily compre-
hensible to the lay-person and adapted to policy needs" is
well founded. In many areas of government, key policy-
makers must be considered to be a part of the nontech-
nical lay audience. This is especially true in the legal
agencies, where the policymakers are most likely to be
lawyers with extensive legal backgrounds but with little
experience in interpreting or using statistical informa-
tion. In arenas such as this, it is particularly important
that statistical findings be made available in nontechnical
language and in a policy-relevant. format.

But this presents a dilemma for many statistical agen-
cies. It is difficult for many data analysts to write in
language that is technically correct, yet understandable
to a lay audience, By training, analysts have been taught
to write in very precise language—complete with all the
necessary caveats and the identification of applicable
statistical measures. To the uninitiated, a report
presenting statistical findings can be unfathomable and
therefore will communicate no useful information. If the
data are to be used at all, the analyst must determine the
most appropriate conclusions and present them in plain
language free of statistical jargon,

Not only is it difficult for a statistician or researcher by
training to adopt such a style, many analysts resist doing
so because they believe that the statistical jargon and
writing style establishes their credentials in the eyes of
their peers.

Timing of data input—

before or after policy determination. In an ideal world,
policymakers tvould request and use statistical informa-
tion before making policy determinations. In reality,
most policymakers come to policy-setting positions with
preconceived ideas as to what policy decisions they will
make. Their poliey positions are based on personal
experience, political values, and previously acquired
information., This underscores the need for statistical
agencies with information relevant to policy decisions to
adopt a proactive analysis and data dissemination
strategy that informs individuals before they assume
policymaking positions.

The search for confirming data. Many times, policy-
makers will make policy decisions and then search for
data to support those decisions. This presents a preblem
for agencies that have information that does not support
the policy that has been set. In those situations, the
statistical agency has no alternative but to inform the
policymakers of the data that are available and to point
out that the policy decision cannot be defended using
available statistical information. In many statistical
agencies, this must be handled very diplomatically
because those in policymaking positions are frequently
the superiors of those from whom they are requesting
statistical information.
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Data _manipulation to Qroduce misleading statements, I
know of no instance in which a data producer has been
asked to manipulate data to support a poliey deeision.

‘when the correct interpretation of the data would be
contrary to the decision that had been reached, or to -

withhold from publie dissemination such data. That is not '

to say that such requests have not been' made; nor does it

~ imply that statisticians reed not concern themselves with

such a possibility, Professional ethies, of course, dictate
the appro_priate ‘behavior in such situations, % . ..

[

Conclusion

To make data more useful for policymaking requires that
the date producers engage in a concerted effort to: -
present their statistical information in a readily under-
standable, nontechnical, policy~relevant form and to be
available to assist the policymakers.in interpreting and
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' using the data. But such a participatory role for sta~

tistical agencies raises a number of issues that go to the
core of maintaining an objective, unbiased statistical

.program.’ In the past, statistical agencies have insulated
‘themselves from the policy process and the potential it

poses for politicizing their programs by maintaining the

_stance of "fact finders," ieaving it to others to {igure out

how to use the data and to-decide what the data mean,"
Modern federal statistical policy expects data producers

to assist poliecymakers and other data users, .

Those of us who have paSSed thro@gh the révolution feel a

certain nostalgia for the days when our professional life
was simpler; but there is no going back. The past few

_.decades have taught us that there is'a tremendous de-

mand for statistical information for use in the policy
process and that it is we, the data producers, who are
best qualified to interpret the data to ensure that the
information is used correetly, . .- . -
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issues in Using Statistics in the Po'_licy Process

Marion R. Metcalf, Criminal Division -
U.S. Department of Justice '
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Abstract

This paper discusses problems in-selecting
measures -of the criminal justice system's |
performance. - The primary illustration is the
felony attrition rate, which is based on the
'peicentage of arrests that do not result in
convictions. Because this rate gives equal
weight to all cace outcomup other ‘than convice
tion, it is of limited help to policy makers
whose concern is whether significant cases go
unprosecuted for avoidable reasons. The , paper

- recommends that criminal justice researchers
collect and present descriptive data when
examining case processing.

When I first became interested in the policy
analysis profession, I thought it was very
important to study high-powered statistics. My
concern. was. that researchers and statisticians. .
could wield a lot of power over the policymaker
who didn't understand ‘their methods. ' I'wanted
to be able to analyze those "mystical™ statisti-
.cal reports independently and reach my -own
conclusions. So I studied regression, Crosss
sectional time series, and analysis of variance;
and sometimes now I even use that knowledge in
my work as a policy analyst in the Criminal
Division. :

But my experience at Justice has taught me that
some of the biggest policy debates arise from "
research that presents nothing more elaborate
than percentages. Part of the problem is that
even percentages:can be confusing to attorneys
who are not accustomed to thinking about. them.
I remember once trying to demonstrate that there
was something fishy about a table in a report.
The table gave descriptive statistics on 100
. cases.  But all'the percentages were carried out
to the first decimal place, . I showed the chart
to .a couple “of -lawyers, assuming the problem was -
self-evident: . how could you have 19,6 :percent
of 100 cases? But the response I usually got
wag an uncomfortable, blank look and the reply,
"I don't know .anything about statistics." :

But the biggest problem is that researchers.
often don't think carefully enough ‘about. which
percentages to calculate and present. .Even
attorneys who are not math whizzes have taught
me a great deal about what distinctions need. to
be made in analyzing various problems, and those
"lessons have great implications for the appro-
priéte{base\to use in computing percentages.

~a study I think is very good:
Arrest? by Inslaw (1), which examined cases

. Inany people.

To illustrate some of those lessons, I would like
to talk about anlayses of case processing, using
examples from a.variety of sources. Since I have
started out on a critical note, I should make it
clear that I have drawn some of my examples from
What Happens After

processed ir Washinjon, D.C. in 1974, My .
problem is not with that report but with some of
the policy implications others have proposed
either by using that report as a basis or without
refining its analytical framework.. .

Analyses of Crime and Punishment 5
Let me begin by looking at the big pilctusgiva.
There is ‘a general perception, which is suppurted
by the numbers, that we have an awful lot. of”
crime in the U.S., but, as all that crime gets
processed by the justice system, we wind up
punishing a disproportionately small number of
offenders.. A recent illustration of this view
was depicted in a.graphic picture of a leaky
funnel in U.S. News and World Report, (2) which

- started out with 500 serious reported crimes and

wound up with only 20 adulte and 5 juveniles
being sent to*prisonjor Jail. ‘

(There are also critics who think we punish too
My own criticism of the "leaky
funnel" view is that;, if the 25 convicted persons
are high-rate offenders, the ratio of one in
twenty. may be perfectly appropriate. But T will
leave those arguments aside.)

But let me return to all that serious crime.

Most of the time, we talk about the crime we can
measure: crime that occurs as a discrete,
observable;, reportable event.; Statisticians have
devoted a lot of energy in recent years to
measuring unreported crime, so now we have both

‘victimization surveys and reported crime statis-

‘tics on which to base estimates of the crime
rate. : :

Those crime rates, however, miss what I think of
as the "unmeasurable" crimes. For example,
crimes such as public corruption, organized
crime, and major narcotics. trafficking are hard
to detect, let alone measure. . That point has
important. implications for the kinds of cases
that make it into:both the crime statistics and
the case flow process, ' That is one reasor it can
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% . . 1 : rocesses cases. But care must be taken im - Limitations on discretion in making
g be dangerous to try to tell how "well" the portrayed all declinations as failures of the groc:s i ?d .li implications from them arrests. There is a notion that police have a
% criminal justice system is doing just by looking - Justice system. Instead, GAO might have said anwi::tagiz zgmeczbszzveis the' roposed ‘ lot of discretion in making arrests and that
i at percentages drawn from its caseload. Having _ that; of all cases referred to federal - rrest-baééd,conviction rates as ap ropriate they can do more to produce convictable cases.
identified the perception that there 1s "all prosecutors, B L o a rl bnanRC omvdets et c‘aszp ‘rg aration I do not completely disagree with that. But in
that crime" and that the law enforcement system K SRR c . eva-ua tv ? azgic orrp’ttc ts topi;prove la; Inslaw's study of arrests in Washington, D.C.,
does an inadequate job of catching and punishing .= 38 percent were accepted for prosecution; prgsecu Qr: cg rdie:éioﬂ : Iegglieve thzt felon dlmost half of the arrests were made elther
the perpetrators, analysts try to figure out ~ 48 percent were declined because they e: o;:imen t ° rZ miolé a1 easures of all y during or immediately following the commission
why. They often focus on Varidus‘segments of were not prosecutable cases; and ihEZe on rates a sieading m T of & crime. (4) A lot of those arrests seem to
gase processing, compute some percentages, and . 14 percent wz;e declined even though MR : P T G ha;e been what we’mi%ht calltpubéig ord:r "
raw some conclusions about they were prosecutable cases. ; B maintenance arrests (e.g.; street drug dealing,
the enforcement system, Toohggtzssméggzv::prove . The kgy qugstlon = ngt :ow man{ zises éoz et public drinking, or prostitution). To a lesser
their choice of percentages does not really, Or, Of "prosecutable" cases referred to f;acﬁion)i oiggt r:su t in cony i o, _out ted . but important extent, the arrests were for
illustrate the problem they care about. In . federal prosecutors, Ui erig %; can case;harggfo ng :Epigiecu & ©.. "street crimes in progress." We certainly would
selecting percentages,, we need ‘to think about fzr gvozca he rgasons. fel ;iony at R 1 on not want police to assess the likelihood of
the following questions: " L - 73 percent were accepted; and - lkgeratur:i ash een. & uselu h ;itds eghennext conviction before making arrests during a hold-up
1. What are we trying to explain about the = 27 percent were'declined. S ‘ “: ershanldng ':: c;seslare in fe ! ures that in progress. . In devising statistics to assess
‘ Justice system? : : ~ : ‘ , ‘ : ~§ ep_shou 1 i e ceve oimezfio . neas ; ; police jperformance, those arrests may need to be
: 2. What factors determine which cases make In response to the critique I have just made, *ocusipre; s: 4 ::t:i:ibi %;af gizczvzzdag;e treated differently from arrests made
i it into the base for analysis?- ' . researchers defend themselves by saying, "but :zp:c : oldcbse voided, and that are émenablé to after the officer has had time to build a
3. What resource factors do we need to we mentioned that all the referrals are mnot - correctio ‘he a’z pr nd old d/ - case prior to making the arrest.
consider? A o L prosecutable."  That strikes me as a lame. correction through improved police and/or prose
4. ‘Which actors may be held accountable excuse when the ‘confusion could have been cutor performance and coordinagion. - Variations in cereening practices. There
for various outcomes? - S . ; avoided in the first place.  GAO's choicé of . For the rest of this paper, I will focus on appears to be a great deal of variation in the
5. Should all cases in the base be weighted percentages did not reinforce the distinction ) fgr ;ls ith thp Per, e referral- extent to which agenciles attempt to screen out
equally? ' . o between ''prosecutable" and "unprosecutable" ve prob.ems w ? arrest- ox "unprosecutable" cases before referring them to
cases; in fact, the choice blurred that based conviction: rate: ; : the prosecutor. These variations are egpecially
distinction, : - o Ly 1t diverts attention,from system important in making comparisons across agencies
; ‘ 2 : e output issues; S ; : 1 or jurisdictions. For instance, the federal
An Illustration: GAQ Declination: Study "The failure of researchers to make those fi' Ic égnori? what happens prior to investigative agencies have different screening
* - digtinctions explicitly is a very sore point ‘ arres3 orI:eoer:i ;ks resource issues: policies: the FBI's policy is that investiga~
My first example 1s from a GAO report released with many prosecutors. Prosecutors see it as - ‘ Afk It vei ; e uai tes onSibilit to tions may ordinarily be closed only by the U.S.
in 1978. . @gaAQ examined cases that had been part of their job to screen out casés that : ) 11 ; iasihgn: sgem_ andp y Attorney (U.S.A,), unless the U.S.A. has devel-
referred to prosecutors and found that 62 ~ should not be prosecuted. They may disagree k K a; or;t ns 1e ye ual weight to all cases oped a written declination guideline. Without a
percent had been declined. GAO said: oD on the question of whether GAO should have - dt : i1 aasognsfo’g which gases may be ) guldeline, even if the agent 1s pretty sure the
: R ael ‘ said that "prosecutable" declinations were 14 - : : 3n; oda : pe sons .  may case 1s not convictable, he is supposed to ship
b Many of these complaints were declined Rercent of al% referrals or 23 percent of all ‘ ‘ _droppec. T ) : : = “ itfoverlto thﬁ U.Ss. At;orney t: makehthg cloiure
ecause of legal deficiencies SRS prosecutable™ referrals; but they resent ' : : L : official. - Other agencies, such as the Posta
evidence, or inability to proéesggzé::.laﬁﬁwgf being criticized for a 62 perdentydeclination" S i' — di%iris a:gggﬁiontizzmtﬁzitiﬁ sgsgggbe Inspection Service, give agents more discretion
ever, many of. the declined complaints could have rate that lumps together legally sufficient . - ‘ Eigﬁfﬁilé to srgduce mire convictions.  But to close cases on their .own. .Therefore; compari-
been prosecuted but were declined because the - and legally insufficient dases., - it doe "t'fpll that the best wa ;o sons of referral-based conviction rates across
U.S. Attorneys believed that + + .« the cases did’ ' ' ‘ ' S ‘ e By . oz d that ial ig to agencles can be very misleading.
oot varrant the cost of prosecution and/or staff ~ ' ' k L m:iiﬁ;:tgrggzeiztingg convié%ions to arrests. "
was not ‘availabie to handle hieavy workloads. (3) e : ~ S 8 in the t-based convie— ‘ -~ Variations in Cases.. The third factor to
PR ) ' Research on Felony Attrition : e ne vay. to ncregse & irrgs s tn © consider in what happens before arrest is the
GAO analyzed a sample of the declined caseg and ' i . : : ‘ | ;ion ratei$i§ht : zglmatﬁ te:er 8;rest5. . type of case.  Let me illustrate the point by
concluded that 22 percent had been "prOSecﬁt—- Which brings me to: the "felony attrition™ owevers ﬁf s p;ss fe at in, or :rt g a : comparing a commercial burglary and a street-
able." The report went on to make a number of concept. . I use the term "felony attrition" - k o incie§s§ {e EEEIEEbO persons cznv cke ane " level drug case. In the burglary, a store owner
points about declination guidelines,'constrained to refer to research that focuses on the o p ste a dttwgu t © n;cessgty gcrici B comes into the store on a Monday morning, sees
U.S. Attorney resources, and the handling of fraction of felony arrests (or referrals to .a ' | arzes S fnd roiarate 4 -jover convic : ' some of his stock missing, and calls the police.
migor violations. Rather than debate those prosecutor) that do not result in felony S e e.’ : 5 s ‘ o He may have a~suspﬁ;t i Sg th; o iif
points, ‘I want to focus on the ~ - convictions. Although, again, these studies : Moo ' S , i | : on the books as a "known suspect burglary.
ages. chofce of percent generally mentioﬁ;thst nof all attrftion is | 2. It ignores what happens prioxitg‘arrsst : an arrest is made; the prosecutor has to link
g S "avoidable," those qualifications are almost ox_referral,  Some ‘“‘aly“i .h-a‘.’ﬁ Me chould ‘the perpetrator to an event that, remember, no
; The problem GAO wanted to focugs on was the never explicitly incorporated into the B : ‘ from felony ;;trition‘itud ;s 5 a;v:etsbgu“ one actually saw take place. In a street-level
; possibility  that prosecutable cases may be going’ analytical methods employed. . The implication ‘ . encourage po.ice §°fm9 e only f°°“ ;-a € drug case, the detectives often know what it -
i unprosecuted. . : : is" that any case ‘outcome other than a felon : 4o arrests or»@9xes§ gator;hto reser :n J : takes to "make" the case: For example, they may
: g S . : . o conviction represénts a failure of the an ‘ prosecutable ;asgs. ' er?‘itel;mieeti SR have to witness three drug buys. That means
: Unfortunately, what stuck in people's minds were justice system. Depending on the writer's S D o, aeh this grfumenii g tt:‘a ;:)13 : that if they make an arrest, it is more of a
; (1) GAO's concerns about declination policieg - perspective, that failure may be blamed = ; 1 on. potlce discret;on % o ng fttes :,3) ' vsure thing." The drug case would not go on the
\ and (2) the 62 percent declination figure Wﬁich primarily on poor case preparation by policé, : R Xi;éations in SC???“ing pract’cjs,ban ) . books until the arrest is made; but the prosecut-
happens to be the least “interesting and u;eful ' prosecutors’ guidelines, or inadequate - {° STOnCos emong Lases» . v .. or's job may be easier for the drug case than
number in the report. If GAO's concern was ' communication between investigators and 2 g ' - for the burglary, and conviction may~bg more
: about the declination of prosecutable cases, its‘ prosecutors, W A ‘ ol «1ikely. : g . .
; " analysts should have focused ‘on that group of ‘ A - R ( ' 5
: declinations; instead, they cluttered uﬁ?the ¢ Felony attrition studies ¢an be useful as- ! : -
P issue by devoting so much attention to the 62 - explanations of how the justice system < . i R i ; : . : . k A
. percent declination rate, ' In doing“sé, GAO § : ‘ - o ’. S ‘ . f("d PO ‘ ol v S ‘ . ) o . . “E
A b 7 ;
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So, to summarize, there are important differfk‘

ences. in Y

- the strength of cases at .the point of arrest,

~ the extent to which cases are screened before
referral to a prosecutor, and , .

- the degree of discretion in whether to make
an arrest.

Those differences can be' obscured by arrest-
based conviction rates.

3. It overlooks resource issues. Some
observers-believe that where prosecutorial or
court resources are constrained, those con-
straints, rather than the number of convictions
the system will produce.- Similarly,. there is a
growing body of evidence that limited punishment
resources- are-the most critical constraint
facing the criminal justice system. at all. levels
of government.

4. It assigns equal responsibility to all
actors in the system.: The felony attrition )
approach glosses over the issue of which actors
may appropriately be held accountable for
unfavorable case outcomes. Police, for instance,
are held equally responsible for cases that are
dropped because of inadequate police investiga-
tion 'and cases lost beécause the prosecutor erred
at trial., It is important to note here that the
police should not be expected to assess the
sufficiency of the evidence in all cases; it is
generally best for prosecutive judgments to be
made by a prosecutor.. However, the felony
attrition rate penalizes the prosecutor for
declining a case based on a correct Judgment
that the evidence is insufficient. In addition,
it does not distinguish an appropriate declin-
ation from a case lost at trial because the
prosecutor failed to decline it on evidentiary
grounds.

This problem may not be crucial in studies that
explain how cases are processed. But if convic-
tion rates are to be used as the basis for
policy decisions or performance measures, )
distinctions have to be made, -For example, in
the sample analyzed in the Inslaw study,. more
cases-"dropped out" because the defendant had
completed a diversion program than were-declined
for-evidentiary reasons. (5) :

The proper treatment of diversion programs in
analyzing case flow is problematic. "Diverted"
cases.do not represent a convictdion, but,
assuming the program is run responsibly, they
are not a failure of the justice system
elther, In the studies I have seen so far,
treatment of "diversion" as a "non-conviction"
has ‘not created a serious bias. (6) If use
of the program becomes more widespread,
however, its proper treatment in computing
performance measures could bécome a serious -
methodological 1ssue.

» 5. It assigns equal weight to all reasons
cases may be dropped and to all cases. Despite
all the things I have said so far, T do think it
is important to keep working to measure and
improve the way police and prosecutors do their
jobs. ‘But the fact that some cases do rot get
prosecuted or convicted does mot tell us much
about how well our system works. As g starting
point, I would Iike to see researchers start to
be explicit in distinguishing among these
"non~-convictions": v

1. Cases the prosecutor did not wish to -
pursue as felonies (e.g.; because the case was
trivial or a first-time offender had completed a
diversion program); :

.2; Cases the prosecutor would have pursued
but could not for evidentiary reasons or witness-
related problems (this group then deserves a
second look to fry to distinguish cases in which
the problem might have been fixed from those in
which nothing more cop)d be done);

" 3. Cases the progecutor would have pursued
but couldn't because of resource constraints; and

4. Acquittals.

But even improving our understanding of what
happens: after cases get Into the system doeg
not necessarily tell us whether the "riphte"
cases are making it into the system, . In the
GAO "62 percent declination" study, a lot of
those cases got counted because someone could
see that the crime had happened: there was an
auto theft or a theft from an interstate
shipment, : -

Unfortunately, not all of the important crime
is that easy to count. For example, at the
time of GAO's study, the governor of my hHome
state of Tennessee was selling pardons to
convicts. He finally got caught, but hig

crime was much tougher. to .detect than a

typical auto theft, Hig crime was not report-
able in the usual sense of the word. And even
though' I thought the guy was & crook, I could
not have recorded my perception if I had been
surveyed for a victimization study,

One of my biggest_problems‘with felony attri-
tion studies is that they give an auto theft
case exactly the same weight as one involving
a corrupt governor. Yet for me, distinguish-
ing cases by their significance is central to
the policy question of whether the Justice
system 1s doing what it ig supposed ‘to. I

~wish I had detailed and concrete suggestions

for how researchers could help ug make these
Judgments, but T don't, My office has looked
at the idea of case-weighting systems, which
try to make case=quality criteria explieit,

But those systems are controversial even
within my office, never mind with the prosecut~
ors we work with, - )

I do have one suggestion, though: collect and
present as much descriptive information as you
can on the cases you analyze -- data on such

P
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things as: Who are the victims? Who are the
perpetrators? How much money was involved?

If it was a violent crime, was a weapon
involved? 1If it was a program fraud, was the
offender a provider or a recipient? The more
of those details we have, the more we can”
start to at least tell how the justice system
handles major and minor cases, .and maybe. start
to figure out if we are doing the right  °
things. ) : o

I said at the outset that I had learned that
percentages are often more important to the
policy debate .than fancier statistics. I
think that politicians, the press, and people
in general gravitate toward percentages
because they think they understand them.
Unfortunately, the numbers do not always mean
what they seem to. I think we have just as
much responsibility to exércise care in ziting

" percentages as we do in using our more f”myst}i‘—
.cal" statistical methods,
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(1) Brian Forst, et. al., What Happens After .
Arrest?, Publication no. 4, PROMIS Research
Project, Washington, D.C,, Institute for Law and
Social Research, 1977.

(2) U.s. News & World Report, Nov, 1, 1982.

(3) General Accounting Office, U.S. Attorneys
Do Not Prosecute Many Suspected Violators of
Federal Laws, page i, GGD~77-86,

(4) Forst, et al., op. cit., p. 33,

(5) An estimated 1430 cases in the sample were
dropped after initial acceptance because the
defendant completed a diversion program; approxi=
mately 1290 cases were declined either initially
or subsequently for evidentiary reasons.
Calculated from pages 67 and 69, Forst, et al.,

- op. cit. .

(6) Diverted cases constituted 8 percent of
the arrests in What Happens After Arrest?.
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Structure and Process of Collecting and A1a|yzmg

Justice Statlstucs in Canada

Dr. Gaylen A. Duncan, ‘Canadian Centre for
Just/ce Statlst/cs

‘The following quote from the report ‘that
recommended the creation of the Canadian
Centre for Justice Statistics gives a true
picture of the frustration that was -facing -
managers ard reséarchers in Canada:

"We can trace a hog fram famm to market, but
we cannot trace an mdiVidual through the
justice system."

I could add: "We can track the family lineage,
and all relevant, and sometimes irrelevant,:
information on the life and times of a race
horse at no cost to the state. As a manager
in the public sexrvice, the task I face ig the
creation of basic information on people in the
system and on the operation of the system." .

The real challenge facing the Centre is to
create similar systems for the justice system
without imposing unreasonable costs on
governments.

‘Introduction. The theme of this paper can be
summarized as follows: Explain the Centre in
terms of its history, its rationale for
existence, its recent experiences and its
likely future. To do this, first, the paper -
describes some fundamental differences and
similarities in Canadian and U.S.
constitutional structures, and then places
Canadian experience into ocontext based on what
was done before 1981, what is being done now
and what will be done in the future. The
paper also adds a few comments on the Canadian
Uniform Crime Reporting Survey. “

In many ways this paper is a series of good
news/bad new. stories. Using Canadian and

U.S. examples, the good.news/bad news theme is
not being expressed in terms of Canadian/U.S.
development but in terms of good news and bad
new about justice information in Canada.

I. Canadian Constitutional Reality. Treatises
have been written that compare the Canadian
and American constitutions. For the purposes
of this paper; it is only necessary to
understand and appreciate the fact that the
split between American federal and state
jurisdictions regarding the administration of
the justice system has not been followed in
Carada. The split between the federal and
pmvmc:.al jurisdictions differs in most, if

ok all’ respects fram the U.S.

For example, in Canada the federal government
appoints all judges for the Supreme Court of
Canada, Court of Appeal for each province, o
superior trial courts, etc.... On the other
hand, the province has the sole authority to
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employ the judge's secretary, to purchase
office furniture, to build court rooms, and
to hire additional support staff. Resources
to pay for travel by support staff are
controlled by the provinces. ' Resources for
travel by federally appointed judges are
controlled by the federal government,. -

For example, Canada has a single, unified
criminal code. Thus it is not a difficult
task to develop a standardized classification
system for the Uniform Crime Reporting system
or for criminal caseload statistics.  On the
other hand, the administration of the
criminal justice system falls under
provincial jurisdiction. Because of this, it
is extremely difficult to develop comparative
workload measures for courts and ocourt
administration. Similar difficulties exist
for ocomparative prosecutorial workload
measures.

For example, jurisdiction over correctional
insitutions is split between the federal
level and the provincial level based solely
upon the length of the original sentence. If
the sentence is for two or more years, the
offender goes to a federal institution. This
particular split could be altered by amending
the statute which sets the two year limit.

For example, Canada has a unified oourt
structure. Judges may be appointed by the
federal government (superior ocourts) or by
the provincial government (lower courts), but
all appeals go through the same structure,
eventually landing before the Supreme Court
of Canada. It should be noted that the one
major exception to this is the Federal Court
of Canada which has limited jurisdiction to
hear certain cases {e.g. actions against the
federal government or appeals from federal
tribunals).

In summary, the key points to remember are:

Federal Jurisdiction

- 1 Criminal Code

federal police for federal statutes
appoint and pay superior judges ‘
limited prosecutorial rmole (federal acts)
2-year plus in correctional institutions
cost share few areas

legal aid

new Young Offenders Act

develop and articulate national policy

Provincial Jurisdiction

- administration of the justice system

4

~ contract federal police to perform local
police functions or control provincial police
forces or-local police forces

=~ appoint and pay ‘lower ocourt judges, but run
all ocourts .

- 2 years and-less in correctional area

- implement and pay for national policy

This dichotcmg in jurisdictional authority is
also reflected in the structure and operations
of the Canadian Centre for Justice
Statistics. - The Centre is part of Statistics
Canada, a federal agency, but it is also
controlled by a Justice Information Council, a
form of board of directors, with =
representatives from both levels of
government. This is not surprising since the
provincial jurisdictions are the source of
most of the necessary data.

II. Creation of the Centre. President J.F.
Kennedy once said - "Washington is a city of
southern efficiency and northern charm.”

The Centre is an agency designed by a
committee of lawyers, premsed on the split
Canadian jurisdiction in justice, and directed
by consensus decxsions of all part1c1pants.

The Evaluator of the Centre, in a recent
report, said = "Seen objectively, this is not
the most efficient way to oollect national
justice statistics.

This may not be the most efficieni. way to
collect national justice statistics, but it is
proving to be the most effective way. Over
the past twenty-five years, all previous
attempts have failed. After two years of
considering alternative approaches, a

conscious decision was- taken by all parties to
try thlS route.

The key pomt to remember is that the Centre
was created in June, 1981 to run for 3 years,
to be evaluated by an extemal evaluator and
then to have a. committee of 22 key people, the
board of directors, consider its future. If
nothing is done, the Centre will fold in

Aprll, 1984. )

III. What Was it Like Before 1981. The
following information was being produced in
the years preceding 1981 (the creation of the
Centre):

- police admmistratim statistics showmg
the number of police and c1v1lian personnel;

- uniform crime statistlcs,
- homicide mfomation,
= nothing on. legal aid programs; :

= . €ivil court statistics =1 study was
coordinated in 1973; ;

- criminalucourt statistics covering part of

I\
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two provinces;

- correctional statistics covering
institutions only and covering only 4 of the
smaller provinces.

The reports were plagued with problems of
timeliness, dccuracy, quality, coverage and
gaps.

The system was based on heavy clerical
resourcés and centralized processing.

IV. What We Have Today. The following
summarizes the information now available and
the experimental projects now underway:

-~ police administration statistics as before
but twice as timely;

- -unifomm cri;v.e statistics as before, but
more timely and with more graphical
presentation;

-  homicide information as before but more
timely;

-~ legal aid programs were described in two
recent reports and a new national survey has
been proposed;

~ Civil Courts irformation has been produced
on administrative tribunals'at the federal
level and for five provinces, descriptive
material for all jurisdictions on family law
has been produced and a survey: is being
considered, descriptive material on civil
court processes is being prepared ard an
experiment has been started using a legal
information retrieval system to see if it can
form a basis for civil ocourt information;

-~ Criminal Courts information on manpower,
resources and costs, a national directory of
courts has been produced for the first time,
all but one jurisdiction has started or '
agreed to start reporting basic caseload
statistics for the current year, a proposal:
for detailed caseload and offender reporting
has been circulated to jurisdictional
information system planners, a oourt workload

study has been started in three jurisdictions:

and a major test is underway to see if oourt
sentencing and .offender information can be

culled from. the existing fmgerprint system;

= prosecutorial ‘information on manpower
resources and costs was recently released;

-~ correctional information covering both
‘institutions and correctional services for
all jurisdictions 1s noW produced annually,

-~ juvenile court data for all jurisdictions
using st:andaniized reportmg is now underway.

Based upon the achievements outlmed above,
achievements which have been attained after
only 24 months of operation, it is fair to

reiterate both the conclusion of the Centre's




I R T S SR . B S e e i o R P iy e SRR PRI R

Evaluator and my own reaction. Seen

objectively, this is not the most efficient
way to collect national justice statistics.
But it appears to be the most effective way.

V.. The Structure of the Centre. It is
difficult to summarize the geographic and
demographic facts about Canada. Givgn our
size, our location; and. our population, we are
fundamentally a nation that should not exist.
Our population is 50% more than the population
of the State of Texas - .a state that prides
itself on its wide open spaces - yet our land
mass is 15 times that of Texas. Canada is
divided into a federal govermment, 10
provincial governments and two territorial
governments in the north.

Within each jurlsdlctlon, there may be as few
as 1 ministry responsible for the
administration of justice or as many as four
(Corrections, Attorney General, Solicitor
General, Justice Policy Secretariat, all in
Ontario) with yet another mlnlstxy dealing
with juveniles.

Canada's statistical system is heavily
premised on the centralized functions of »
Statistics Canada, of which the Centre forms a

part.

The Centre is controlled by a board of
directors called the Justice Information
Council (JIC), consisting of 22 deputy
ministers responsible for the administration
of justice in all the jurisdictions plus the
Chief Statistician of Canada. This board
approves all projects, approves annual work
plans, sets new directions and priorities, and
receives the evaluation of the Centre.. The
board also has an executive camnittee.

Each representative on the JIC has appointed
one delegate to the Liaison Officers Committee
which acts; in effect, like a management
committee. The LOC receives all detailed
plans for projects, identifies policy issues
for submisgion to the JIC and ensures that all
processes function smoothly.: ,

There is a plethora of other committees that
assist, monitor, or direct the Centre. They-
are oollectively referred to as the support
structure for the entire 1n1t1at1ve.

Each program at the Centre is advised and
supported by a Program Development Committee
(PDC) which is made.-up of experts.in a given
field. 'These cammittees are not based on
jurisdictional representation but rather they'
consist of selected experts in a given field.
Recommendations go fram their PDC's to the LOC
and directions for further work go fram LOC to
Pm So

The Centre itself is headed by an Executive
Director; and has two main program groups (the

Technical Assistance Directorate (TAD) and the

Statistics and Information Directorate
(SID)and one staff group (Policy, Planning
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and Evaluation). - The SID group has programs
in Law Enforcement, Courts (Criminal,
Non—Criminal) legal Aid, Corrections,
Juvenile Justice and Integration and
Analysis. The TAD group performs a similar
function to what was originally conceived for
L.E.A.A. in the U.S.  This group provides
funds and technical resources to support the
development of operational information
systems. to feed data to collection efforts
that support national priorities.

VI, Centre Priorities: 1981 and Today. The
documents that led to the creation of the
Centre identified a mandate that was premised
first on "informing the public" and secondly
on "supporting national justice policy
development”.  In 1981, the main policy
issues facing the  Centre were matters of
"micro data projects" versus "aggregate data"
and the degree of analysis that should be
done by the Centre versus the policy groups
in’ the various jurisdictions.

After two years of effori (the major results
of which I have already outlined), the JIC
has authorized the Centre to look into the
future and b0 prepare a plan of action for
the 3 to 5 years that will follow our
original 3-year lifespan. For the past few
months, we have finally had an opportunity. to
ask "what is needed and what should be done"
rather than to focus on "how do we do what
was originally asked of us". As a result, we
are beginning to put our current projects
into a new perspective. Our ideas are now
being reviewed by the jurisdictions so
everything that I say fram now on should.be
viewed as my best bet on what might be :
approved before April 1984,

The priority for 1984 and onwards ivill not be ,

"to inform the public" but will be to assist
in the development and use of management
information, to deal with on-going -issues as
a result of budget restraints, cost—sharmg
discussions and. current initiatives to
increase the role of evaluation projects and
long-tem planning and budgetting in me
justice system.

Simply put, our focus will be to serve the
JIC. To do this we will take each sector,
describe it, oost it, measure caseflow
through it and develop measures to forecast
demand on that sector. This last item is
key,; though we do not fully understand the

program and pmject nnpllcatlons of it,
All of this work will be premised on the needk

to facilitate the production of activity
indicators.

The second prime thrust will be the provision
of support to develop systems and provide
training on the use of information fram such
systems. - The third and last thrust will be
the provision of information as a service to
the JIC.
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Before I move on to discuss Canada's U.C.R.
system, let me tie together one key point that
relates to the structure of the Centre and to
our likely future directions. The major
potentlal bepefit of the Centre vis-a-vis all
previous initiatives is that we have clearly
identified our client. It is the JIC .
Further, the JIC represents the vast majority
of our data providers and the JIC is also our
major information user. This user/producer
committee is also our board of directors.

This is a simplisitic view of reality, but
from this simplistic model we derive our
greatest likelihood of success. And if we
fail, it is this very group that must pass
Judgement on us - even if the final conclusion
is that we became irrelevant because the JIC
failed to provide adequate direction.

VII. Canada's U.C.R. System. The similarity
between the U.S, and Canadian U.C.R. systems
begins with the fact that they are both
descendants of the efforts of the
International Association of Chiefs of
Police. Thereafter, in almost every way, the
similarities end.

Remember that Canada has 1 federal criminal
code and that this code applies throughout the
country. - This quirk of our constitutional
structure has allowed us to develop a single
system, covering over 99% of the relevant
forces and over 99% of our population. We
collect data on over 100 crimes with about 10
variables for each. This wealth of
information is the good news. The other side
of the coin is that we too face major
criticisms from policy makers, managers and
academics on quality, scope, coverage,
timeliness, detail, etc. We too have started
a major réview of the role and need for
national crime data and other police
information.

I expect that we will evolve t a point where
we have 1 survey to monitor basic crime
trends, and a second sytem, based on ex1st1ng
and future automated operational systems in
the major police forces, to provide access to
detailed data for in-depth studies. I say
this even though we do not yet know the final
results or reactions to Canada's first full
blown victimization survey which is due for
release shortly.

VIII. Summary. The Centre is a three-year
experiment that is already two years old. It
has a staff of about 80 that is expected to do
the work originally set out at our creation
while simultaneously planning for the future
and maintaining a heavy commitment to the
oconsultation process. We are working on
short-term projects (collect and analyse
information relevant to today's problems) and
long-term solutions (build local systems and
develop local expertize). To do this, we are
learning from past mistakes in Canada and
benefitting fram current efforts in the U:S.

IX. Revisiting Some of the Messages. Having
already summarized my main points, I should
finish with a major vote of thanks to various
U.S. organizations; many of which are
represented here today. Recently some of the
Centre staff, plus representatives of two
provinces, visited the Bureau of Justice
Statistics, the National Center for State

" Courts, the Federal Administrator of Courts,

the National Institute for Justice and the
Federal Judicial Centre.

They were royally treated and we received
reams of documentation and many useful
ideas. I trust that this is just the
beginning of a series of such meetings.

Now, having concluded the main part of the
paper, I want to take a few minutes to make a
few personal comments on where I think the
Centre is going. I hope these points will
help to draw together the various themes I
have already presented.

First, the Centre will focus on each sector
of the justice system by first describing it,
then costing it, then quantifying caseloads
and flnally identifying measures of demand.

In my opinion, the idea of measures of demand
is a critical component of our future, even
though we still have much to learn about this
concept.

We are not trying to build a model of the
justice system. This might be the ]ong—-term
future of our efforts, but, in my opinion it
is the wrong way to start. We have realized
that the output of one sector of the system
is the input to the rest - no great
breakthmugh. Having realized this, we now
recognize that the pressure for good police
statistics does not just come fram the
police, but also fram prosecutors who need
this information to predict pmsecutorial
demand. Similarly, court data is needed to
plan correctional services: We are beglnnmg
to realize that the need for demand data in
one sector can be used to drive efforts in
the previous sectors. I predict that this
framework approach will turn out to be as
important in the future as our structure of a
JIC (representing users, producers,
controllers and evaluators) is critical to
our ‘success today.

Secondly, success in getting detailed data on
special issues and conducting offender
tracking studies can only be achieved by
putting operational systems into
jurisdictions.

Third, based upon these systems, the Centre
must be flexible enough to respond to JIC
requests for information that are based on
current and evolving needs.

These three initiatives must be successfully
achieved in an environment where users and
producers totally control us, where we are
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expected to take statistical mformatlon frcm
operational systems and not to ‘impose new,

“unreasonable costs on Jurisdictions, where we

are required to minimize the number of new
surveysardatthesametm\evmereweare o

dramatically increase the quantity and: guali ty

of information on the justice system, and--
finally that we are to live under a permanent
sunset clause ' : ,

That is the futune I see- ﬁor ‘the: Canadlan '
_ Centre for Justice Statistics, and m my

opinion- 1t is a brlght future. B

i

The Organization of the Ministry of the
Solicitor General of Canada and the Role
of the Statistics Pohcy Advusor '

Penny Reedle, Mm:stry of the Solicn‘or

‘ General Canada o

>y

~The~ Ministry of the Solieitor General" was

- erédted in 1966, bringing the ma Jor operational

elements -6f the federal government concerned -
with the administration of the criminal justice
systém under- the direction and supervision of
the Solicitor General of Canada, These: ma1orf :
elements are’ the three operational agencies,
the Royal "Canadian Mounted Bolice (RCMP), the
Correctional Service of Canada (CS! €), and- the
National Parole Board (NPB), and the Ministry”
Secretariat. i

The RCMP is the federal law-enforcement
agency, which also provides policing services
uiider contract to eight of the ten provinces,
190 municipalities, and two territories. - CSC
is the féderal penitentiary agency which 1s
responsible for administering sentences 'of two -
years or more. The NPB is”responsible for the
granting of conditional release. The Ministry
Secretarilat supports ‘the Deputy Solicitor
General in his role as chief policy advisor .to
the Minister. Thus the Secretariat provides
policy advice, co-ordinatés Ministry' programs;
and provides certain centralized common
services in areas such as research and
statistics. Organizationally, the Secretariat
has three: branches: Pblicy, Iblice and
Security, and Programs. Fha

The - Statistics Division 1s ofie of five
divisions in the Programs Branch, which advise
the Minister in the develépment of long-range
policies on criminal - justice matters, The
Statistics Division provides proféssional and
technical services  to the-Minigter; the
Secretariat exeécutive, and the Ministry

- agenciés, and. promotes the. development of-

better information and statistics in the

- Canadian criminal justice system. Divisional

activities include statistiecal policy,
statistical methodology, statistical studies,
computer systems. technology,” and short-term
requests for data and advice.

Because the Ministry provides direct
services much :of -the work of the: Statistics
Division is dn generating data bases and:

. producing statistical information' which -
-.anticipate. future policy requests: and which

help té contextualize poliey objectives and”

" specify policy questions, - Some' recent: projects
are Conditional Rélease, Mandatory Supervision,

Récidivism, Dangerous Offenders, Natives, and
the Effects of Long Term Incarceration. .To

- promote ‘the developmeint. of better Iinformation
‘and statistics, the Division is involved in-.

operations research and ‘the development of
computer-systems. technology. A major respon-

sibility of the Division is identifying the

limitations of data and interpreting statistics

produced by the ministry agencies-and by
external organizations such as the Canadian
Centre for Justice Statistics.

The‘CanadianrUrban'Victimization Study is
a large, high profile project which exemplifies
the dual role of the Statistics Division. The

Victimization Survey- addressed five areas:

g -
1, . the extent of reported and
unreported crime during 1981, :

‘ 2, the rigk of criminal
victimization,

3. the3impact of crime,

4, publie perceptions of erime and -
the criminal justice system and victims":
perceptions of their experiences, -and

-5, the needs of wvictims.

The methodology and queationnnaire were
designed and pre-tested by “"technicians” in the
Division in°consultation with Statistics
Canada. "Translators” engured that pertinent:
1ssues identified in discussions with
policymakers were included in the design (e.g.
crime prevention, victims, police resources)
and-later:will assure that the findings are '
presented” to: policymakers in a way that 1s
useful and used. ‘

The survey ‘was conducted in early 1982 in

seven major -urban” centres, Greater Vancouver, e
Edmoniton; Winnipeg,; Torontoi Montreal, Halifax~

Dartmouth, .and St. John's. From the results of
the ‘survey we'havefbegun'tO'produce-‘

S Bulletins on topics of general’
interest —- ‘elderly -victims; victims of
violence by intimates and violence by’
strangers, break' and’ entry offences, motor

‘~vehic1e theft, vandalism, etc.,

.2+ User Reports to respond to
specific information requests;

3. Reports that deal more

extensively with such topics as the measurement ‘

of crime and,victimization, methodology; etc.;

k ‘and
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4. Special reports directed to
pertinent issues identified by policymakers,

The Victimization Survey provides not only a
wealth of statistical information but 2lso a
rich data base from which we can integrate and
answer a range of policy and research =
questions. The data base also allows for'a
quick turnaround time in answering questions.
and specific information requests.

The Victimization Survey is illustrative
of the role of the Statisties Division as
distinct from the Canadian Centre for Justice

Statistics, which has both federal and provin- .

cial responsibilities.  The work of the Centre
cannot be and should not be oriented specifi- -
cally to the policy concerns of the federal
Ministry of the Solicitor General, whereas the
work of the Statistics Division is and must

be. It is this area of policy and the

The Statistics Policy Advisors must
maintain dialogue with the statisticians in
order to keep informed of limitations of -
particular data sets and consequently the
interpretations of such data and to keep

policymakers ‘advised of the meaning of criminal

justice statistics, As a result of a
continuing dialogue and of the recognition of
the concerns of both statisticlans and policy-
makers, the victimization survey emerged.
Although such surveys have thelr limitations,
the victimization survey nevertheless provided
a very. large volume of information about the
extent of reported and unreported crime during
1981, the risk of criminal victimization, the
impact of crime; public perceptions of crime
and the criminal justice system, and victims'
perceptions of their experiences.

It has been our experience that the two
greatest “Gangers facing technicians are

policy where statistics policy advisors serve
as translators of statistics produced
internally by the different agencies and by
external bodies.,

.. An examination of the Uniform Crime Report
(UCR) system {llustrates the dilemma faced by

criminal justice policymakers confronted with
statistics. The UCR database, the single most
important source of Canadian criminal justice
statistics, 1s generated by federal, provincial

and municipal police agencies, Usually, UCR

data is interpreted by the media to indicate a
rising rate of crime, but many alternative
analyses are possible, depending on the ends to
be sevved. For example:

1. 1look at how crime has risen;

2, ,1ook‘at how rare violent crime

4, UCR is false ~~ it minimizes the
‘amount -of crime, omitting the hidden or "dark
figure”, '

One role of the translator therefore is to
caution the policymaker about facile
conclusions, Another is to caution the
technician against reifying his data base.

There 1s preseéntly underway in Canada a
large; slow and complex program to develop
comprehensive and accurate mational and local
statistics at every level and for every element
of the criminal justice system, This program
involves the federal, provineial and municipal
governments and all criminal justice agencies.
Within the next décade, data will be available
which will allow reliable statements to be made
about all aspects of-the Canadian criminal
justice system. The Statistics Policy Advisor

¢ activities of statistics policy advisors, 1.e., ! is; will then be even more important than now, in
: translators, that I would like to concentrate : : i . reducing the mass of data to .its policy
: on here, 1. the tendency toward reification : 3. . UCR shows no cause for fear and implications.
i 1 of the data they are.collecting, and é panic;
: The Statistics Policy Advisor is a unique ~ i
! merging of two areas: statistics and policy. ) - 2+. sacrificing timeliness for metho- :
: The Statistics Policy Advisors act as lialson dological and technical considerations. !
i persons. between the Ministry and other : ~ !
i government departments; among users of criminal R T )
4 justice statistics within the Ministry, and The two biggest problems that policymakers have
% between the Ministry and the fanadian Centre are )
4 for Justice Statistics. It ha2 been our ’
| experience that a statistics policy advisor/- ,
{ translator/liaison persdn can provide useful 1. a lack of appreciation of the
%» services in every policy~user area, The . value and uses of statistics, and
| Statistics Policy Advisors also are the link.
g between, or the translators for, the L 2, dn inability to define their
i policymakers and the. statisticians. :The statistical needs,
é Statistics Policy Advisors must know the
i limitations and the variety of interpretations S :
' that can be drawn from different data produced These. sets of problems are not unrelated.
internally or obtained from external sources. Indeed, if statistics were better and more s
The Advisors inform the policymakers on the timely, then policymakers would better see
interpretation and limitations of particular their worth, and if policymakers were better
criminal justice statistics and communicate to able to define their needs, then the statistics \
the statisticians and data collectors new would be better, »
initiatives being considered by policymakers. ) S
i : S The Statistics Division has organized
The Statistics Advisors frequently act as itself around this dilemma so that the workload
mediators, communicating to statisticians the is roughly divided between technicians and
concerns of policymakers regarding such things statisties policy advisors, The technicians
as timeliness, quality, and utility of data, work in thé area of operations and information
and to policymakers the concerns of statisti- systems and serve the immediate needs of -the ;
cians about such things as quality control. Ministry. They answer short-term requests for )
Most important, perhaps, the Advisors help information and advice from Ministry officlals
policymakers define their information needs and external parties.and are also involved in
within the context of what is and can be long~term research and statistical studies,
avallable, : More important is the unique area of statistics
:1 [
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Analysis of a Y-Stratified Sample:

The Georgia Charging and Sentencing Study‘

George G. Woodworth, The University of lowa

This is a report on methods which I have used to
analyze complex survey data on general purpose
statistical software. . The survey.in question
concerns charging and sentencing in homicide cases
in Georgia between March 1973 and January -1980.
During that period there were about 2,500 con~
victed offenders, 100 under death sentences; 876
with murder convictions and a life sentence, and
1,480 with voluntary manslaughter convictions.

In this discussion I shall focus on. one outcome
variable (whether or mnot an offender received a
death sentence) and upon 11 independent variables
listed in Table 1.

Mnemonic Descfiption

Independent Variables
BLACKD Defendant was black.
WHVICRC Victim was white. :
BLVICMOD Family, lover, liquor or barroom
quarrel.
STRANGER  Victim was a stranger.

TWOVIC - i, Defendant killed two or more victims.

FELMUR “ Defendant was involved in a felony
at the time of killing.

VPCARBR Defendant had one or more prior

convictions for violent personal
) crimes, burglary, or arson.
TORTURE Victim was physically tortured,
MENTORT Vietim was mentally tortured.
NOKILL Defendant was not the killer.

- LDFBJD Crime involved rape, armed robbery,
kidnap, killing to silence a wit-
ness, execution style killing, or
a victim pleaded for his/her life.

Dependent Variable
DSENTALL  Death sentence given conviction:
1 = death 0 = life.

Case Weighting Variable
WEIGHT Reciprogal of probability of select-~
ing the case,

Table 1. Selected variables from the charging
and sentencing study.

The Stratified Sampling Plan

Sentencing in capital cases in Georgla is bifur-
cated into a guilt trial followed by a penalty
trial at which additional evidence may be pre-
sented relating to the defendant's prior record
and to other factors which could not be Ppresented
in the guilt trial. For various reasons, chiefly
the prosecutor's not seeking a death penalty, not
all defendants convicted of murder have a penalty
trial & ' “

SOEON

)
a
b
©

[}

The sampling plan used in this study was strati-
fied by four case types (death, life sentence
after penalty trial, life with no penalty trial,
and voluntary manslaughter) in each of the state
judicial circuits. One-hundred-percent samples.
were taken in the first two categories and varying

. sampling fractions were used in each Judicial

circuit in the other two categories. In analyzing
the data I treated the sampling plan as if an"
independent, bidsed coin toss had been made for
each offender to determine whether he or she
entered the sample, the probability of heads beding
equal to the sampling rate for. the subpopulation’
containing that offender. . :

Descriptive Statistics

Descriptive statistics, such as estimated popula-
tion totals, need to be adjusted in some way to
remove the bias introduced by stratified sampling.
The most straightforward adjustment is of course

- the use of case weights equal to the reciprocal of

the sampling fraction. Tn other words, in any.
accumulation, whether a count of cases or a sum of
products, the contribution of each case is multi-
plied by the case weight. This produces consis-
tent, if not unibased estimates.,

Inferential Statist;cs

Statistical inference generally involves the

estimation not only of a population parameter but
also of the standard error of the parameter esti-
mate. - Complex sampling generally invalidates the
usual standard error formulas applicable to simple

.randon sampling, This does not present an insup-
‘erable problem for simple descriptive statistics

such as proportions, totals, and means, but it
does create difficulties in the use of more
complex multivariate methods such as linear and
logistic regression and log-linear models.

Since stratification on itidependent variables does
not bias thelr coefficients in linear or logistic
regression, there is no need to apply case weiglits
or any other adjustment to obtain unbiased, fully
efficient estimates of regression coefficients
unless, as in the Charging and Sentencing Study,
the stratification scheme does involve the
dependent variable, - Although regression coeffi-

cients may be biased, it is not a particularly %n
difficult theoretical problem to derive consistent)y

efficient estimates of regression coefficilents
under Y-stratification; however, statistical
software for this purpose is not widely available
nor sufficiently geineral to handle all cases, To

give one example, the correct method of adjusting -

for sampling bilas in log-linear models £it by the
iterative proportional scaling algorithm ig to set
the initial fitted value in each cell_ to the®
sampling fraction rather than to 1; one program

which has this capability is BMDP4F.
]

° Exhibit 1 shows how to compute this hsing
MINITAB, , :

Efficient estimation of linear or logistic
regression models is not quite so easily achieved

on existing software (Goldberger, 1981; Woodworth,

1982; Manski and Lerman, 1977). One fairly
simple, consistent, but inefficient method is
Manski and Lerman's WESML, which, briefly
described, consists of weighting the logarithm of
the likelihood of the ith case by the reciprocal
of the sampling fraction. For any exponential
type likelihood this amounts to computing the
sufficient statistics using case weights, than
proceeding as in the unweighted case. In other
words, use weighted linear regression or use
welghted cell counts in logistic regression
(BMDPLR has this capability via the.COUNT option.

The problem with WESML is that the "nominal" i
standard errors of regression coefficients ag
printed by the computer program will be unareli-
able; however, I have made use of two simple -
techniques for getting consistent estimates of v
these standard errors: for weighted lineaxr
regression, I adapted Cressie's "safe" method for
estimating the standard error of a misweighted
mean (Cressie, 1982), which requires no more than
a welghted linear regression program capable of
placing residuals on file. For logistic regres-
sion, I applied the ideas of Grizzle, Starmer,
and Koch' (1969) ‘and Bishop, Fienberg, and Holland
(1975, p. 148) to derive what I provisionally
call the Modified Mantel-Haenszel Procedure.

A Safe Standard Error

In: the weighted regression of, say, death sen-
tence (DSENTALL) on race of victim (WHVICRC) and
the 10 other independent variables in Table 1,
the regression coefficient for race of victim X)
can be expressed as:

Sum of (XRES*Y#W)
Sum. of ' (XRESZ*W)

COEFF =

where XRES is the residual from the weighted
regression of race of victim on the 10 other
independent variables and W is the case weight.
In other words the regression coefficient is a .
weighted sum of values of the dependent variable
(¥), and consequently the standard deviation of
the regression coefficient is

: _ o/Sum of (YVAR*(XRES*W)2)
STDEV OF COEFF = | Sum of (XRESZ)

where YVAR 1s-the residual variance of the depen-
dent variable for the 4th case. In practice, a
conservative estimate of YVAR is the .squared
residual of Y divided by (1-HAT)2, where HAT
is the diagonal entry in the "hat" matrix. The
resulting "safe" standard error estimate for the
regregsion coefficient is obtained by replacing
YVAR in the above equation by this quantity.,

i

B

o7

MTB > INFO

COLUMN NAME COUNT
cl DSENTALL 1066
c2 BLACKD 1066
c3 WHVIGRC 1066
Ch BLVICMOD 1066
c5 STRANGER 1066
cé TWOVIC 1066
c7 FELMUR 1066
c8 VPCARBR 1066
c9 TORTURE 1066
cl10 MENTORT 1066
cll NOKILL T 1066
cl12 LDFB7D. 1066
c13 WEIGHT 1066

MTB > REGRESS Cl1 11 C2-C12;

SUBC > WEIGHTS Cl3; ;

SUBC > HI Cl4; (save HAT in col. 14)

SUBC > RESIDUALS Cl5. (save Y-residuals in col. 15)

ST. DEV. T-RATIO =

COLUMN COEFFICIENT OF GCOEF. COEF/S.D.
-0.04473 0.02259 -1.98
BLACKD 0.03930 0.02007 1.96
WHVICRC: 0.08020 0.02040 3.93
BLVICMOD = -0.01747 0.01313 ~1.33
STRANGER 0.04343 0.01803 2.41
TWOVIC 0.17429 0.03774 4,62
FELMUR 0.05038 0.02193 2.30
VPCARBR 0.03104 0.01287 2.41
TORTURE 0.42199 0.05684 7.42
MENTORT 0.22550 0.05173 4.36
NOKILL -0.0944% 0.02528 -3.74
LDFB7D 0.13924 0.02682 5.19

MTB > NAME Cl4 'HAT' C15 'Y RESID'

MTB > REGRESS C3 10 C2 C4~Cl2;

SUBC > WEIGHTS Cl3;

SUBC > RESIDUALS Cl6. (save X-residuals in col, 16)

MIB > NAME C16 'X RESID'
MTB > LET CL7'% C13%(CL6%%2)
MTB > SUi“Cl7 K2 ‘

SUM = 207.06 , ‘ ,
MIB > LET €18 = ((CL3%C15%C16)/(1-Cl4))**2
MTB > SUM C18 K4 .

SUM = 22.767

MTB > LET K4 = SQRT(K4)/K2
MTB > PRINT K4 .
K4 0.0230443 (safe standard error for WHVICRC)

Exhibit 1. Computation of safe standard error
estimate.

The Modified Mantel&Haenszel Procedure

To study the relationship between death sentencing
and race,of victim, controlling for race of defen-
dant and the other 9 independent variables, it is
necessary to develop a ‘scale ‘summarizing the’

influence of these variables, since it is imprac-

»tical ‘to cross-tabiilate on all of them. The

method which I used was to run the 11 variable
weighted regression (linear or logistic) and .then
compute an ‘aggravation' sGale by summing the 9

. 05«70
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nonraclal variables times their regression coef- Lével Race 'Réce

MTB > INFO
ficients., This step is illustrated using MINITAB of “of . . of _ ’ R » _ . v _-SENTENCE ‘
in: Exhibit 2. | age def  vic Life Death LogCPR SID ERR | COLUMN ~ NAME  COUNT LI DEATH
. WHITE BLACK 19.7 0 UNDEFINED : cl DSENTALL 1066 e BLACK I 51.8 I 3.0 I
; . WHITE - 77.0 - 0 ; c2 . BLACKD 1066 VICTIM . I  148.9 I 3.0 T
MTB > INFO : L : S : ; : c3 WHVICRC 1066 ‘
. ; : BLACK ~BLACK 550.7 0 UNDEFINED c13 WEIGHT 1066 : WHITE I 39.6 1 21.2 I
‘. COLUMN NAME COUNT , CWHITE 32,3 0 . : clé WT2 1066 (squared case = VICTIM I 95.5 I 21.4 I
; ~ - : : weights) - .
cl DSENTALL 1066 WHITE BLACK 36.1 0 - UNDEFINED | c34 AGGLEVEL 1066
cg BLAGKD iggg | , WHITE 315.8 13.4 : LOGCPR = 1n 52‘8 X g;'g = 2.23
o M 044 , 2 — : 'MIB > LET C51= 10%'WHVICRC' + 'DSENTALL' ‘ ’ '
5 RANGER 1066 BLACK = BLACK 760.2 -10.2 1.90 . .60 i MTB > LET ‘C51 = 10%'AGGLEVEL' + "BLACKD'
¢> . SIRANG ‘ WHITE ~ 55.7 5.0 = - - MTB > NAME C51 'WV X DS' C52 'AG X BD' 148.9 555~ 714
c6 TWOVIC . 1066 ‘ ! STD ERR = ““E’+ “I‘+““‘z + ST
s FLEMUR 1066 - - MTB > TABLE C52 C51; 39.62 T 21.2
WHITE < BLACK -~ 1.0 1,0 ~1.90 1.48 SUBC > SUMS Cl3.
c8 VPCARBR 1066 . WHITE 55.1 . 8.2 : : ~ ' v KEY
€9 TORTURE 1066 3 : ROWS: AG X BD COLUMNS: WV X DS ,
clo MENTORT 1066 ' , ‘ Tyt . I SUM OF WEIGHTS I
o1l OKILL 1066 BLACK -BLACK  42.3 1.0 2:35 1,11 ; I SUM OF SQUARED WEIGHTS I
N ‘ . - WHITE - 48.2 12.0 : ‘ Black.Victim White Victim
cl2 LDFB7D 1066 e ‘ : .
cl3 WEIGHT 1066 - - g B Life Death Life _ Death
» WHITE Sg%gg 42'?‘ l;.g '69 1.22 -+ 00 ) ol 10 11 Exhibit 4. LogCPR computation for black defen-
MIB > REGRESS Cl 11 C2-Cl2 21 c22; 4 ; : . : R ER T 10 19.7320 -— 262.5539 1.0000 dants at aggravation level four. 1
SUBC > WEIGHTS C13. : . BLACK BLACK 51.8 3.0  2.23 .71 ‘ g BIIAT S a0
: WHITE 39.6  21.2 ~ ‘ o St eoa - ety * The Modified Mantel-Haenszel statilstic:is based on
ST. DEV. T~RATIO = . : 21 760.2344 10.2000 55.6543 5.0000 the weighted average of the logCPR' weighted b
FFICIENT  OF COEF.  COEF/S.D . . R — : 30 1.0000  1.0000  55.1354 8.2000 we'e & OBLES By WEB ¥
COLUMN COE . © . 8:Ds WHITE BLACK ~ 0 0 UNDEFINED the reciprocals of their squared standard errors.,
. Yo . o i ) 31 42,2908 1.0000 48.2030 12,0000 A
-0.04785 0.02239 ~2.14 ! WHITE 5.0 - 17,2 - In other words,
‘ R . > 40 5.4200 1.0000 49.0809 18.0000
BLACKD 0.04308 0.01936 2,16 I 41 51.8375  3.0000  39.5577  21.2000 o
WHVICRC 0.08422 0.02027 4,15 BLACK ~BLACK  14.5 4,0 3.45 0 1.24 50. o s 5'0000 17'2000 Avg 1ogCPR = Sum of 1ogCPR/(Squared Std. Err.)
BLVICMOD -0.01775 0.01315 -1.35 " R ‘WHITE -~ 1.4 12,0 i ’ 51 14.5310 4.0000 1.3800  12.0000 Sum of (l/Squared Std. Err.) °
STRANGER 0.04391 0.01799 L 2.44 ‘ - - e : : ' , - :
TWOVIC 0.17220 0.03766 - 4.57 . Table 2. Weighted total number of cases by race CELL GONTENTS —- The standard error of the average logCPR is
FELMUR 0.05076 0.02202 . 2,31 of ‘victim and sentence controlling for level of - WELGHT: St » ,
VPCARBR 0.02978 0.01287 2,31 aggravation and race of defendant. : L ) : i
TORTU 0.42050 0567 7.41 ' Std Err of Avg 1ogCPR =
MENTORT 0.22503 0.05174 - 4.35 , ESE v SUBC > SUMS. C14. S ,
NOKILL -0.09701 0.02522 ©=3.85 4 for black defendants, for example, the odds on ' The Modified Mantel-Haenszel statistic is the R
LDFB7D 0.14012 0.02689 5,21 death for black-victim cases are 3.0 to 51.8 or ! . . . z-ratio for the avirage logCPR, i.e. 5
; .059 and are 21.2 to 39.6 or .535 for white- I ROWS: AG X BD  COLUMNS: WV X DS , ks R ’
MTB > LET €32 =(22~.04308*C2~.084224(3 victim cases, so the cross product ratio is ‘ Victim __Average 1ogCPR
MTB > MIN C32 KI .535/.059 or 9.07 and the logarithm is 2.23 as L?;ZCk Vi°;§§th v L??ite ViCEZZth MMH = o ard Breor of Avg LogCPR'
MINIMUM = -0.,16261 indicated in Table 2. 'Note that a negative 00 o1 1o 11 o
MIB > MAX C32 K2 logCPR indicates that white-victim cases had a : : . The computation of this statistic using MINITAB
MAXIMUM = 0.83247 lower risk of death while a positive logCPR indi-~ 10 76.984 - - 707.362 1.000 - is shown in Exhibit 5. The MMH statistic is
MTB > LET €33 = (C32~Kl)/(K2-K1) catesthat white-victim cases had a higher risk A 11 1785.545 -— 132,174 - interpreted as a z-score.
MTB > LET C34 = ROUND(C33*10+.5) : of death, : : : 20 104,692 -— 838.572 13.440 - B
MTB > RECODE 511 €34 5 C34 ’ S : i . ' S 21 2645.850 10.440 151,926 5.000 For those familiar with logistic regression, the .
MTB > NAME C34 'AGGLEVEL' A In order to judge the overall significance of the . e 30 1.000 1.000 . 165.264 8.440 “weighted average logCPR is an efficient estimate :
~ , pattern of logCPR's it is necessary to estimate . 3l 156.858 1.000 ©119.148 12.000 of the regression coefficient of the race of 2
Exhibit 2.  Computation of aggravation scale. their standard errors. Assuming a Poisson model > 40 11.776 1.000 108.220 18.000 victim in the logistic regression of sentence :
: for the occurrence of a case with a particular set B 41 148.878 3.000 95.476 21.440 " (DSENTALL) on level of aggravation (AGGSCALE) :
of characteristics, it can be shown that a con- . 30 === = 5.000 17.440 treated as a categorical variable, race of defen- :
The aggravation scale is then discretized into 5 sistent estimate of the variance of a weighted -~ ~ - . 51 42.935 4,000 1.904 . 12.000 dant, and the interaction of level.of aggravation
levels of aggravation (1= lowest, ‘5= highest). count 1s ‘the sum of squared case weights for the ' ; v ‘ s “and the race of defendant.
CELL CONTENTS =~

cases contrihuting to the count. ‘A standard:
"propagation of ertor'" argument (Wilks, 1962,
theorem 9.3,1) shows that the variance of the log
of ‘a weighted count is approximated: by the sum of:
squared case weights ‘divided by the square of the
sum of the case weights. Ekhibit 2 illustrates

I used 10 equal length intervals and collapsed

the upper 6 into one since they contained very

few cases. . The data were then aggregated into 10
\.two-byntwo tabulations as shown in Table 2.

" Cl4:SUM

Exhibit 3. Computation of sums and sums ‘of
squares of weights. .

The column 1abelled "LogCPR" contains the loga-

R b 2

e

rithm of the cross product ratio for each of the
two-by-two tables ‘(Race of Victim by ‘Sentence).
It is a measure .of the disparity between the
death sentencing rates for white- and black-
victim cases defined as the natural logarithm of
the ratio of the odds on death for white-victim
cases divided by the odds on death for the black-
victim cases. In the table for aggravation level

how to: compute the sums and sums of- squares of -
case welghts using-MINITAB.

Since the logCPR is a linear combination of four
log counts, its variance is the sum of variances
of its four component log counts. The hand

calculation of logCPR and its standard error is

‘displayed in Exhibit 4.,
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The daté of Exhibit 3 were entered into columns
1 through 9 of the MINITAB worksheet.

(Sums, of case weights)

cl .2 e . s c5

10 19,73 0.00 262,55 1.00
11 550,73 0.00 32,31 0.00
20 .. 36.10 0.00- 315.78 13.20
21 760,23 10,20 55.65 5.00
30 1.00 1,00 55.14 8.20
31 42.29 1,00 48,20 12.00
40 0 5,42 1.00 49,08 18.00
41 - 51,84 3.00 - 39.56 21.20
50 . 70,00 0.00° 5.00 17,20
51 14.53 4,00 1.38 12.00

(Sums of squares of case weights)

cl ©C6 R o AR o - 3 )
10 - 76.98 0.00 707.36 1.00
11 1785.54 0.00 .- - 132,17 0,00
20 104.69 0.00 838.57 T 13.44
21 2645.85 10.44 151,93 5.00
30 1.00 1.00 165.26 8.44
31 156.86 1.00 119.15 12.00
40 11,78 1.00 108.22 18,00
41 148.88 3.00 95.48 21.44
50 0.00 0.00 5.00 1744
4.00 1.90

51 42,93 12,00
MTB > LET CLO=L10G(C2*C5/(C3%C4)) ’
MIB > LET Cl1= SQRT(C6/C2#%2+C7/CI%*2+C8/Ch#*2

R ‘ +C9/C5%%2)

MTB > NAME ‘Cl 'TABLE' ClO ’LOGCPR' Cll 'STD ERR'

MIB > PRINT, Cl C10 Cll

LOGCPR. - STD ERR

ROW  TABLE
1 10 6.62212 - 100.006
211 2.83601 - 141.422
3 20 1 9.62171 100,001
4 21 ©1.90152 © 0.595 .
5 30 -1.90566 - 1.476
6 31 ~ 2.35405 1.106
7 407 0.68700 1.225
8 41 ©2,22574 . 0.705
9 50 ©1.23547 141,422 -
10 . 51 3.45281

1.240

MTIB > LET Cl12="1/C11%*2
MTB > MULT C10 €12°Cl3
MTB > SUM-Cl3 K15 -
SUM = 13,605
MTB > SUM Cl2 K2-
CSUM =7.4294
MTB > LET K3=K1/K2
MTB > PRINT K3
. K3 =1.83118 _
MTB > LET K4= 1/SQRT(K2)
MTB > PRINT K4
‘K4 = 0,366880
MTB. > KET K5=K3/K4
MTB > PRINT K5
‘K5 = 4,99122

- Exhibit 5. Computation of mgdified Mantel-

Haenszel statistic.

22

‘Goldberger, Arthur (1981).

"References

Bishop, Yvonne M.M., Stephen E. Fienberg, and
Paul W. Holland (1975). Discréte Multivariate
Analysis. MIT Press. R

Cressie, Noel (1982). '"Playing safe with mis-
weighted means," Journal of the American Sta-
tistical Associatiom, no. 380, 77:754-759.

"Linear regression

after selection,' Journal of Economics, 15:357-~

366,

- Grizzle, J.E., C.F. Starmer, and G.G. Koch (1969).

"Analysis of categorical data by linear models,"
Biometrics, 25:489-504, -

Manski, C.F, and S.R. Lerman (1977). "The esti-

mation of choice probabilities ffbm choicerbased
samples," Econometrica. , .

Manski, C.F. and D, McFadden ( ). "Alternative
estimates and sample designs for discrete choice
analysis," in Structural Analysis of Discrete
ﬁéta,‘edited‘by‘c. Manski and D. McFadden, pp.
2-50, . Cambridge: MIT Press. o ‘

Wilks, Samuel S, (1962), . Mathematical Statistics,
John Wiley and Sons.

Woodworth, George G, (1982). "Y-stratification
in-linear regression," Technical Report no. 84;
‘University of Iowa, Department of Statistics.’

R

Y

il

in Criminal Justice Research

Some Consequences of Cohvenience» Samples

‘Richard A. Berk, Department of Sociolo?y

University of California, Santa Barbara (1
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L Introduction

Convenience data sets are endemic in criminal
justice research., Whether because of budget
constraints, practical difficulties, or design
errors, probability - samples from known popula=-
tions are relatively rare. Popular instances
often rest on official sources of various
kinds: UCR extracts, arrest statistics, pub-"

lished clearance rates; and others.

It is widely recognized that causal models
estimated from such data bases are generalized
at some risk; external validity is always in
some doubt, Less well known is.that causal
models estimated from convenience gamples often
rest on weak internal validity unless the means
by which the sample was selected are explicitly
taken into account. - And this follows even if
one is prepared to limit one's conclusions to
‘the available data, In other words, one cannot
define away the problem by making one's results
conditional upon the data that can be obtained,

Under the -rubric of sample selection bias
(Heckman, 1979), I will briefly summarize here
some recent econometric literature on problems
that can develop when causal modeling is under-
taken with convenience samples. (2) Potential
remedies will also be discussed along with an
illustration from a real data set, It carnot
be overemphasized, however, that my exposition
1s necessarily superficial and that in addition
to many primary sources (e.g., Tobin, 1958;
Amemiya, 1973; Heckman, 1976, 1979; Goldberger,
1981), there now exist a number of textbook=-level
discussions (e.g., Judge et al,, 1980: 609-616;
Berk, 1983; and especially Maddala, 1983)., My
goal is to alert law and justice researchers to
an important problem that is typically over=—
looked, - y B

II. Some consequences of convenience ‘data sets

Perhaps the best way to gain an initial under-
standing of<the consequences for causal modeling
of non-probability samples is to consider“Figures
1 through 4, - In each figure, there is an iniltial
population of interest represented by a schematic
scatter plot shaped like a parallelogram, (3"
However, for reasons that will soon be con-
sidered, one cannot observe either the endo-’

genous variable (Y) or the exogenous variable x)

for ‘a non~random. subset of cases, . In Figure 1,
cases with Y-values below.some horizontal ‘thres—
hold are not available for study. = One implica-
tion 1s that the proper regression line (labeled

- "before") is replaced by an attenuated regression

line (labeled "after"). 1In other words, when a

1

i3

¢
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léast-sqﬁares regression line is constructed
from the subset of cases, the impact of X on Y
is underestimated,

FIGURE 1 FIGURE 2

X X
FIGURE 4
Y Y Lo
before before
Y Y, ond

X X

Figure 2 shows what happens when observations on
X and Y are eliminated from above. Now Y-values
falling above some horizontal threshold are lost,
Again, the after regression line is attenuated

compared to the before regression line,

Figure 3 represents a more complicated pattern,
Once again, part of the scatter plot is lost,
but not through a single, horizontal threshold
on the endogenous variable. Note that in this
instance, the after regression line is inflated

- relative to the before regression line,

Finally, consider Figure %, ‘'There is now a ver~
tical threshold for the exogenous variable, and
cases with X-values to the riglt of this thres-
hold are not available for study, However, the
before and after regression lines now correspond,

To briefly summarize, it should first be apparent
that when a non-random subset of observations is

exclided, a least-squares regression line built
on the remaining dafa will not correspond to the

regression line from the original data set. (4)

Second, the difference between the before

i

before .
¥

after
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‘and after regression lines will be a function

of the number: and location of observations lost.
Exclusion via a vertical threshold on the exo-
genous variable does not distort the regression

- -line as long .as the true relationship is linear

over the full range of the exogenous: variable,
Other kinds of exclusions are more problematic,

‘Third, given differences between the before and

after regression line, external validity is
clearly in jeopardy. . One would be foolish to

' generalize from the subset regressibn line ‘to:

the regression line based on the full data set,

But ‘what about internal validity? Suppose&tha;
one were only interested in regression results
for the non-random subset. . Would not the after
regression line then' suffice? To answer .this
question we must examine. the before and after
regression lines a bit more carefully.

Consider Figure 5. Suppose that Y is a measure
of the seriousness of incidents of wife battery
and X is the number of prior wife battery inci-
dents, ' Should ‘we' take-a random sample from. the
population ofVSuch‘altercations, we might obtain
a scatter. plot much like the one represented by
the dots in Figure 5. If we assume, for purposes
of illustration, that the number of prior inci-
dents is the only systematic cause of incident
seriousness and that for each observation. the

'"expectation of the disturbance term is zero, an

estimated linear regression function capturing
the impact of X on Y will (within sampling error)
pass through the means of Y for each value of

X. (5) Unbiased estimates of the slope and
intercept follow. In Figure 5,;the‘conditiqna1
means ‘for Y are indicated by boxes, and the
regression line is labeled "before."

Now suppose that police only make an arrest in
wife battery incidents if the dispute exceeds
some threshold of seriousness (Berk et al., 1983).
Then, if the data come solely. from arrest reports,
less serious incidents below the threshold will
be excluded. ' In Figure 3, bbservatigns in -the
shaded area below Y7 are missing., One importantﬁ
consequence is thatrghe coﬁditio@al means of Yo
for low values of X are substantially-altgrgd.;
For example, when X equals X1, the new mean of
Y is ¥8. When X equals X2, the new mean of Y ig
¥9.5. These new conditional means are indicated
by eircles. : : :

Focusing on the pattern of new conditional means
for Y, it is apparent that the original least-
squares regression line no longer fits. Indeed,
no stfaight line can pass through these condi-~
tional means because the conditional means now

1+ follow a non=-linear path. 'If one attempted to-

fit a straight line to the data, the "after"
regression line might result. It is less steep .
than the original regression line but, more
“importantly, does not pass through the condi- .
tional means of Y. This implies that the distur-
bances are correlated with X. In short, .one has
misspecified the estimated relationship between
¥ and X while confounding the impact of Xwith
the impact of the disturbances; one has a biased
and inconsistent estimate of the slope and: inter-
cept. And the estimate is biased even if one -

only waiits Eg model the impact of X on Y for .

s wifeé'battéry ‘incidents fallingfaBGVESthe sérious=
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It is easy to demonstrate more formally what is’

illustrated in Figure 5. ' Consider the'q5u3¥‘biéf*
variate regression model with disturbances (
meeting all of the requisite assumptions, °

Y3 = Bo + B1Xg + Uy

U v INO,02)

)

S e iy
Suppose that for a case to befinciuded in the .
_ analysis, Y must be equal to or exceed some
_threshold C. This implies that .-~

Bo + BiXg + U3 2C

Up 20~ By - By Xy,
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» Equation 3 indicates that . the conditional expec=
- ‘tation of the disturbances for each case cannot

equal -zero when cdses falling below the'Y thres-
hold are excluded, Moreover, the conditional
expectation 1s' 4 function of X,:

'Figuré 518" an example of “explicit selection"
(Goldberger,-1981). “Cases for study are chosen

~ if, in this instance, they fall on or: above some

threshold defined on the endogenous variable of
interest. Figures 1 and 2 are also biased on
explicit selection; there exists a horizontal
threshold operating. on the scatter plot to be
analyzed, Lol o R

Matters become far more complicated when "inci~ -
dental selection" is at work-(Goldberger, 1981),
“there 18 no longer a horizontal threshold for
the -endogenous variable of interest."Rather,3
the exclusion»of:certain‘obsérvatidns comes’.
about through’processes;involvingfanother endo~
genous variable. The shaded area in Figure 3
could well result from incidental selection,

Consider the following formulation, simplified
from Heckman's work (1979), Suppose that one
is interested in the length~of=sentences*given

to convicted burglars. For expositional purposeé,

(and with no loss in generality), assume that: the
only systematic cduse of sentence ‘length 1is the
number of prior felony convictions. ~Equation 4a
shows ‘the linear regression equation that would
“follows . : o o o

Bufgléry,sentencesvéan'only be observed for indi-
viduals convictedof burglary. Following legal
convention, assume that burglary convictions

require proof of guilt beyond 4 reasonable doubt, -

Onescould then imagine a second’regression equas’
tion with the strength of evidence as. the endo-.
For simplicity (and with no-
loss,of‘generality),‘asgume.that the strength of
the evidence is a linear function of a single
systematic variable, the number: of eyewitnesses. -

Yoz Bo b fikp F Uy py NO,055) by

Finaliy, aséumé?that thefe 1s some threshold on

the.endqgenous,variablekthat must be exceeded for
a conviction to occur. With no. loss of gener-
ality, assume that the guilt threshold is coded

(’—::v e
L

A e R R
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-affect each of the endogenots variables,

as zero. The threshold can then be formulated

as requiring. that - ;

Bo ¥ ByXpy # Uy >0 (5)
e ~

Ua1'> = By ~B1Xpy

Now, recall that a properly specified regression
function should correspond to the conditional
expectation function for the endogenous variable,
Under incidental selection. this implies:

E(Yli.’xli’\YZi > 0) = S : ; (6)

% * Xy * B0y > - By - ByXy,)

Equation 6 indicates that if the disturbances
in eguatidns‘ﬁg.éggjﬁh‘ggg correlated, the dig~
turbance term in 4a will not have an expectation
of zero, Furthermore, the expectation will be a

function of the regressor in 4b (i.e., the number

of eyewitnesses), Thus, if equations 4a and 4b
are linked through correlated disturbances and
one applies-ordinafy least squares to equation
4a’ as usual, one will obtain biased and incon-
sistent estimates of the intercept and slope. In
addition, the bias will increase with the size
of .the correlation. Stated-a bit more con-
cretely, the processes determining whether an
observation ‘will be available fdt,study"will be
confounded with the processes of ‘substantive
interest. Tn our example, factors altering the
probability of conviction for'burglary'will_be
confounded with factors influencing sentences
glven to convicted burglars,  The larger the cor=
relation.between chance. process affecting the two
outcomes, the more complete the confounding,

‘Mote'generaily,'equations 4a and ‘4b are called

"seemingly-unrelatéd" in the econometrics Iiter-

ature (e.g., Judge et al,, 1980: '245-257) and ¢ -
are likely when two or more regression equations

~represent two or more processes unfolding in the
- same setting, at about the:same time, and/or with
the same actors, - Under such circumstances, ran— -

dom perturbations are likely to simuitanEOgsly’
> ] In”ou;
example, the demeanor of‘the~suspect, conceptual—

~1zed as a random perturbation, would affect the -

1ikelihood of a guilty finding and the severity’
of any Sentence that might follow, Ordinarily,
seeminglyfunrelated~EQuations can be estimated

one at a time‘or,«if‘greater“efficiency'is de~
sired, as a set, ' In both instances, unbiased
estimates will resuit, ‘However, 1if the seemingly
unrelated equations capture part of a process by
which some observations are lost, ‘bias will be

“introduced into estimates based on any non-random’

subset-of cases, e

III. When are convenience samples a problem?

“Theié can'be‘no disputing“that all convenience’

samples risk biased regression estimates, even

N
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if one is only interested in. the data on hand.,
But biased estimates. are Egg inevitable,  Under
incidental selection the key is whether the dis-
turbances between the selection process (e.g., .
equation 4b) and the substantive process (e.g.s
equation 4a) are correlated, When the correla-
tion is zero, one has {(with respect to estimation
bias) the equivalent of a simple random sample.
Unfortunately, even if one is able. to formulate
the selection processes as a set of structural
equations, -there 'is no direct way to estimate

the correlation between:disturbances across equa-
tions in an unbiased (or even consistent) manner,
Tn the absence of any straightforward empirical
diagnostics, therefore, one must rely om previous
research or social science theory. However,
there is to date very little work on sample se-
lection bias in criminal justice settings and
virtually no formal theory on when cross—equation
disturbarce correlations are likely to be proble-
matic. - In short, there-is very little guidance
to be found. i

For explicit selection, the diagnostic. issues are

- far more simple. Since a single equation is in-

volved (i.e., the substantive and selection
processes involve the same endogenous variable),
the degree of bias depends solely on the propor-
tion of observationms lost. It is even possible
under some circumstances to formally derive the
direction and size of the bias (Goldberger; 1981).

As a means to make these ideas more concrete,
consider the following examples.

1. Suppose one is collecting data from insurance
companies on the value of household property

lost through theft or burglary. However, for the
insurance companies in question, virtually all
policies are sold with the requirement that
losses must exceed $100 before claims can be made,
This means that claims below $100 will not be
available for study. There is, therefore, a
threshold on the endogenous variable of interest,
and one has an instance of explicit selection.
Regression estimates of the effects of exogenous
variables on the dollar loss will be biased, even
if one is concerned solely with losses over $100.

2, Suppose one is interested in modeling the
number of crimes committed by young males during:
the previous year. However, one only has access
to incarcerated populations. To ' the degrge that
chance factors affecting the risk of incartera-
tion are correlated with chance factors affecting
the number of crimes committed in the year prior
to imprisonment (which is almost certain), imci-
dental selection will be at work, -Regression
egtimates of the causes of griminal activity will
then be biased, and the bias will be more severe
if the correlation is large. ;
3. Suppose that one is attempting to interviéw

a random sample of adults about victimizatiom,
Unfortunately, there are .a number of refusals
leading to a response rate of 75 percent. Then,
any causal analysis of the victimization data
risks incidental seléction bias insofar as chance
factors affecting the likelihood of refusing to

i
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be interviewed are correlated with chance factors
affecting victimization. -

4, Continuing the victimization example, suppose
one is Interested in the severity of incidents
reported in a single year.  The questionnaire is
constructed to reflect the fact that one must be
victimized before: questions on severity are
asked. That is, appropriate skip patterns:are-.
built in, . Unfortunately, insofar as chance
factors affecting the likelihood of any victim-
ization are correlated with chance factors
affecting severity, a regression analysis of
victimization severity will be jeopardized by -
incidental selection bias.

5. Supposé that one is doing a study of the.
causes of recidivism and is following a cohort
of ex-prisconers for two years after their re-
lease. Perhaps one important measure of success
is the amount of-time after release until a new
offense occurs. However, since the follow-up
period is only two years, failures after-that

 period will not be recorded. In other words,

there is a threshold on the endogenous variable
of interest, whizh, if exceeded, means that time-
to-failure cannot be’ ocbserved., Such problems are
often called "right-hand censoring," but can

also be viewed as examples of explicit selection.
Biased estimates follow under the usual regres-
sion procedures,

6. -Suppose that one is doing a study of the pro-
cessing of reported felonies in rural counties
within a given state, A simple random sample of
reported felonies is selected, therefore, ex-
cluding felonies from urban counties. Insofar.as
county is treated as an exogenous variable in
any analyses to follow, the exclusion of cases
from urban counties will not bias regressicn es-
timates, However, the sample of reported felo-
nies from rural counties is surely not a random
sample of all felony incidents in rural counties
(given the ways in which. crimes are reported) so
that there is a risk of incidental selection bias,
but from a sécond-source.

The last example raises a more general and dis~
turbing problem. Even with random samples from
known populations, there is the prospect of in-
cidental selection bias. A glven population is
almost surely a non-random subset of some larger
group, which means that the potential for bias

is carried along into the random sample, In -
other words, the possibility for sample-selection
bias is virtually universal. (6) Whether the
potential for bias is realized depends on how the
selection and substantive processes are linked.
Within the formulation we have been using, the
‘key is the cross-equation correlations between

. ‘the disturbances.

IV. Solutions

There are a number of ways to conceptualize solu—
‘tions to the problems we have been discussing.
Perhaps the easiest can be found in Heckman's
observation (1979) that bias introduced by non=-
random selection actually results from an omitted
variable. Recall that, within the usual regres-

sion formulation, 1if one omits a variable from a
regression equation that is correlated with var-
iables that are included, biased and inconsistent
estimates of the regression coefficients follow.
(7) Heckman (1979) shows thdt one must take into
account the likelihood of exclusion for each ob-
servation available for study. Roughly stated,
ohe must adjust the regression results for the
risk of not being included in the sample, Phrased
still another way, one must include a vardable
measuring the consequences of selection to. con-
trol the confounded selection and substantive
processes. (8)

How does one do this? The first step is to dis-
tinguish between situations in which data are
unavailable on both the endogenous and:exogenous
variables and situations in which data are only
unavailable on the endogenous variable, ' The
.former 1s often called truncation, while the
latter is often called censoring (Maddala, 1983:
1-6). Typically, the. estimation, problems are
most difficult under truncation.  Here, the focus
will be on censoring, which occurs in a wide
variety of criminal justice situations. (9)

Second, one must formulate a model that includes
both the substantive processes of interest and
the selection method of the cases on hand. Ex-
plicit selection must be distinguished from inci-
dental selection, and in either instance, struc-
tural equations need to be specified,.

Third, the implications of the selection process
must be built into the substantive structural
equation(s).  Often this means including a new
variable in the substantive equation(s) that
captures the likelihood of exclusion from the
sample. - Within Heckman's formulation (1979:156),
this new variable is a "hazard rate," which re-
presents the "instaritaneous probability" of ex-
¢lusion from the sample conditional upon the
probability of being a risk to exclusion (See’
Berk, 1983, for a more thorough and grounded dis-
cussion).,

Finally, one must choose among several estimation
procedures, Until Maximum-Likelihood software is
more widely available, Heckman's (1979: 157)

two step approach may well suffice. (10) Hence,
under -incidental selection (with a single selec-
tion equation), one begins by estimating a probit
equation for each case's chance of bzing included
in the final data set. 'All potential cases are
included in this equation., Thinking back to our
illustration of sentences for convicted burglars,"
the probit equation would model the likelihood -
of conviction (with conviction coded as "1" and
no conviction coded "0").- Then, predicted values
from the probit equation are used to construct
the hazard rate for each case. Finally, the sub-
stantive ‘equation (assuming one substantive -
equation) is estimated with the hazard rate in-
serted as a new regressor, Ordinary least

.squares may be employed, although generalized
‘least squares is technically preferable. (11)

P .

To make this more concrete, consider the following
"real" example. - For reasons that need not con~.

cern us here (Berk and Shih, 1982), there was
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interest in finding out how people called for
jury duty reacted to the experience, In Santa
Barbara County, California, the full population
of people. called for jury .duty over a period of
several months was mailed a short, self-adminis-
tered questionnaire with the usual expectation

~ that many people would not respond. In other

words, iIncidental selection {through non- -
response) was anticipated. By design, however,
other data from the Jury Commissioner's Office
were collected on the full population, These
data included a few important biographical attri-
butes (e.g., sex, age) and rather rich material
on the experiences of each person called (e.g.,
whether the person was selected to serve on a
jury). In short, the data on the full population
allowed for the possibility of correcting for
selection bias when the returned questionnaires
were analyzed, i

Of the 498 questionnaires mailed, 69 percent
were returned. By the usual standards of survey
research, the response rate was quite high.
Moreover, a probit analysis for the likelihood
of returning the questionnaire did not reveal a
large number of systematic factors affecting

who responded., The major determinant was. age;
older individuals were more cooperative.

However, when the hazard rate was constructed and’

inserted in equations analyzing the questionnaire
items, there was clear evidence of selection
effects, Table 1 shows the results for one of

- the items. In the first two columns, the

regression coefficients and t-values for the
uncorrected results are reported,  The second

two columns report the regression coefficients
and t-values for the corrected results, A
careful comparison will indicate that in the
absence  of the corrected equation; one false
positive and three false negatives would have
been interpreted. Individuals who had served on
a jury would have been incorrectly seen as more
satisfied with their experience. Missed would
have been the findings that individuals subjec-
ted to a more lengthy jury selection process were
less satisfied while individuals who were called
for the first time and who were givéen more notice
were more satisfied. 'Note that each of these
errors could have important policy implications
should one care about making jury duty more
palatable. e

It is also apparent that the hazard rate has a
statistically significant impact and adds 3
percent to the explained variance. Individuals
who are less likely to return the-questionnaire
are less gatisfied; complainers are less likely
to respond. (12)

It cannot be overemphasized, however, that the
credibility of these or any other-set of results
depends on the credibility of the equations
being estimated. In particular, we have been
assuming that, prior.to selection, the substan-

‘tive and selection processes are properly mo-

deled; there are no specification errors: Con-
sequently, specification errors (in the usual
econometric sense) must be corrected first.
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BRIV in all, how would you rate your experience of being

: called for jury duty?" :

Somewhat satisfied - 2 Somewhat" dissatisfied = l ‘ Very dissatisfied = 0
37 62 (127) :(u"* . 15 7% (53) B an ’j‘ 6, 8% (23)

4

ment is undertaken after the sample ; is selected,
treatment dummy—variables will be (within samp=~
ling error) uncorrelated with all omitted varia-
bles, including -those reflecting the selection

_process. (13) Unbiased estimates of treatment

effects follow, In the absence of randomization,
one's results are only as ‘good as oneé's model,
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(Heckman, 1979: 157)..  In my experience, however,
the OLS and GLS results are substantively indis-

tinguishable.

12. Recall ‘that ‘the hazard rate captures the
chances of exclusion from the sample,

q
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Table 1. Ordinary Least Squares Analysis of Overall Dissatisfaction ST e e e B R mates, - : : 3 ,

(a) Positive,‘but less than?0.00i

i G
JH

8. A bit more technically, one must include‘a -
variable to capture the nén<linear part of the
relationship shown on Figure 5. L

;”
results may. orbmay not be ‘more credible than the
“uncorrected remults, ‘but one then has the option
of working from/either (or both) .

Otherwise, one risks’ finding pseudo-selection
effects that are actually artifacts produced by
variables that have been omitted from the sub-

1 --Readers interested in estimation under trun—
stantive and selection equat ons."

I L cation should- consult Maddala 8 excellent text. "
One. implication is that probability samples -

shoild be collected whenever. possible.; While
‘this ‘may not’ eliminate the potential for ‘selec~
tion blas (given that membership in ‘the original
_universal, but whether the. potential for selec- population ‘wag not determined through probability
tion bias becomes a reality depends on how the ~ sampling), it will often reduce the risk drama-
selection and substantive’ processes. are related. : tically. ' Another. implication 1g that research
Unfortunately, there are no direct ways to deter~ designs should anticipate possible selection
mine the degree 'to which such ‘relations exiat; biases and include plans to collect data that may
" Hence, it 1s probably wise in practice- to proceed “be used to model the selection process,  A. final
as if ‘selection bias were present and make, when implication is that the case for randomized
possible, appropriate adjustments. The corrected experiments is strengthened. If random’ aasign—

A Conclusions . 10. There is some debate about. proper estimations‘

procedures and -the Tobustness of each procedure's:

underlying assumptions (é.g., Maddala, 1983: 178=.

194).  The practical implications of .such ‘con= o \

‘cerns: are still being sorted out. S B o Lo B

The potential for selection bias is virtually

11. GLS 1is formally superior because the OLS
”disturbances,are necessarily heteroscedastic
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The Civil Litigation Research Project: Lessons for Studymg the

Civil Justice System*

Herbert M. Kritzer, University of Wisconsin-Madison

Abstract

The Civil Litigation Research Project was a major

study of the civil justice process, funded by the
United States Department.of Justice. This paper
summarizes major findings of the Project and
discusses the implications of those findings and
the more general experlience of the Project for
future research on the civil justice system.

Introduction

Research on court systems in the United States has
been an ongoing phenomenon for much of the twen-
tieth century; one need only look to the work of
Charles Clark (e.g., Clark and Shulman, 1937) or
to the crime surveys of the 20's and 30's (see
Nardulli, 1978: 3-39) for prominent examples of
such work. Over the last two decades, the atten—
tion of scholars and court reformers has focused
heavily on the ecriminal side of the justice
system. Much of this research began as what might
be called "gap" studies (see Nelken, 1981; Sarat,
1983), in which scholars and/or commentators
discovered substantial gaps between the ideal (or
ideology) of the system, and the way the system
worked on a day by day basis. The gap study is
most clearly represented in much of the work on
plea bargaining (see particularly the series of
articles by Alschuler, 1968, 1975, 1976), though
more recent work on plea bargaining (see Utz,
1978; Feeley, 1979) has suggested that the per-
celved gap may have reflected a misunderstanding
of both the basis and the goal of the bargaining
process. The gap study is particularly important
for justice system policy because such studies
often lead to proposals for reform. At the same
time, however, a recent critical evaluation of
criminal justice reform (Feeley, 1983) has
suggested that many of the reform efforts have
sought to oversimplify a complex phenomenon and
have often intervened in situations that might
have been better left alone.

In the last few years, court reformers have begun
to turn their attention to the civil justice
system. Spurred on by comments of the Chief
Justice (zee, for example, the Washington Post,
January 25, 1982, p. 8), reformers have sought to
channel disputes typlcally processed by the civil
courts to other forums (e.g., see the report of
the Pound Conference, 70 F.R.D. 79 [1976],
Johnson and Schwartz, 1978; Sander, 1982; Hensler,
Lipson, and Rolph, 1981; Lind and Shapard 1981).
Dissatisfaction with what has become known as
"discovery abuse” has led to proposals to alter
rules of civil procedure to prevent such problems.
Concern about problems of delay have resulted in
new rules to require. federal judges to impose a
timetable on pretrial preparation. Problems of
high cost have led to suggestions for new proce-
dures to handle "modest" cases (Epstein, 1981;
Rosenberg, Rient, and Rowe, 1981) and to a con-

sideration of modifications of the American rule
regarding costs in litigation (Rowe, 1982a,
1982b).[1] Burgeoning case loads have led judges
to expand their efforts to settle cases short of
trial as a means of relieving the trial burden .
(Kritzer, 1982; Galanter, 1983).[2] The fundamen-
tal question for applied civil justice research ic
whether these reform efforts reflect (1) an
accurate understanding of the condition of the
civil justice system, (2) an understanding of the
actual working of the system, and (3) an
understanding of the purposes of the users of the
system.

The amount of research on the civil justice is
system small in comparison to that which has
resulted from the massive resources that have been
poured into studying the criminal justice system.
Hurst's recent review (1980-8l) of this (and
other) research identifies a number of research
themes and a number of relatively small scale
regsearch projects that have dealt with questions
of civil justice. Yet the relatively narrow fin-
dings reported by Hurst reflect the absence of
substantial support for research in this area.

One can identify only a handful of large scale
civil justice research projects (e.g., the
Columbia University School of Law Project for
Effective Justice of the early 1960's; largely
unreported civil justice aspects of the American
Jury project of the 1950's; the district court
study project of the Federal Judiclal Center; the
Civil Litigation Research Project; and the Rand
Corporation's civil jury study). The role of -
these large—scale projects is of central impor-
tance because (1) they have the ability of putting
the questions they pose into a fairly broad con-
text, something which small projects are often (if
not usually) unable to do; (2) they provide data
sets which can be the basis of secondary analyses
of many questions and issues; and (3) they can
often provide insights into the issues ‘and
problems of studying the civil justice system.

The purpose of this discussion 1s to share with
you some insights from the Civil Litigation
Research Project (CLRP). All of the three points
above are applicable to CLRP: results of the pro-
ject provide broad contextual background that has
been generally lacking in discussions of civil
justice; the research experiehce of the project
staff provides important lessons for future
research on civil justice; and the data we pro-
duced 18 already being mined by a number of other
regearchers (e.g., scholars at Purdue and Ohio
State Universities, and analysts at the Rand
Corporation and the Federal Judicial Center). My
comments will focus on some of the major stubstan-
tive and methdological insights of the Project.
First, let me give you a little background on the
way the Civil Litigation Research Project came
into being and the nature of the research that we
carried out.

What CLRP was and what it did

The Civil Litigation Research Project was a child
of the Carter Department of Justice (DOJ).
Attorney General Griffin Bell created within DOJ a
planning and research office which was known as
the 0ffice for Improvements in the Administration
of Justice (for some background on this seé Sarat,
1981). * Within this office (which had the fond
acronym “of OIAJ) was housed the Federal Justice
Research Program (FJRP--FeJeRP). FJRP was a very
modest program with a budget of $2,000,000 per
year. In 1978, the Assistant Attorney General in
charge of OIAJ, Daniel Meador, and the administra~
tor of FJRP, Harry Scarr, decided to begin to
establish a research agenda on ¢ivil justice. The
ma jor (though not the only) research to come out
of this decision was CLRP. In August 1978, DOJ
published an RFP (Request for Proposals) .
describing a broad, ambitious study of disputing
behavior inside and outside the courts, with a
particular focus on the costs of, dispute pro-
cessing. Through a competitive progcess a consor-
tium of the Unilversity of Wisconsin Law School's
Dispute Proceéssing Research Program and the
University of Southern California's Program for
Dispute Systems Research obtained the contract.
The final research project differed in many ways
from the original conception of DOJ. I will not
here trace the evolution from DOJ's conception to
what we actually did, though.that in itself is an
interesting story. Needless to say, we believed
that the final research design reflected a
coherence and focus that was not present in the
original RFP.

What was that final design?[3] The focus of the
research was on dispute processing behavior in the
courts, in alternative dispute processing institu-
tions, and in what we termed "bilateral” dispute
processing (i.e., negotiated resolution outside
any third party institution). We selected samples
of disputes from each of these modes of pro-
cessing. Disputes were identified either through
institutional records (in the case of courts and
alternatives) or through screening surveys of
households and organizations. For the institu-
tional cases, we examined the record of the
dispute and coded substantial information from
those records; we also identified the major par-
ticipants in the case (i.e., the disputants and
thelr lawyers). From the screening surveys, we
tried to obtain some very basic information about
the dispute and to identify the participants. The
disputes were drawn from five federal judicial
districts (Eastérn Wisconsin, Eastern
Penngylvania, South Carolina, New Mexico, and
Central California); a total of 2,912 disputes
were included in the overall "sample," over 1,650
of which involved law sults.

Once ‘the participants were identified, we sought
to interview as many of them as we could find; as
I will discuss later, we were very successful in
finding and interviewing the ‘lawyers and much less
successful either in finding or interviewing the
disputants (except in the cases identified through
the sereening surveys). The content of the inter-
views included questions about the way the case
was processed, the nature of the case (in terms of
what was at stake), the negotiation process, rela-=

tionships among the parties to the dispute, rela-
tionships between lawyers and clients, time and
cost of processing the dispute, and reactions to
the processing experience. All of the information
from the institutional records and from the par-
ticipant interviews was combined into a single
public use data base; we also constructed public
use versions of organizational and household
gcreening surveys.  All of these data are now
available through the Intéruniversity Consortium
for Political and Social Research (ICPSR).

Let me now turn to a discussion of some of our
empirical findings. In this discussion, I will
1limit my remarks to analyses dealing directly with
the courts. I will not discuss our analyses
dealing with general disputing experience and
behavior (see, for example, Miller and Sarat,
1980-81).

Important findings

Many of our findings are summarized in a paper
(Trubek et. al., 1983) to be published in the fall
1983 issue of the UCLA Law Review. The title of
that paper, "The Costs of Ordinary Litigation;”
captures what is probably the most important
single finding of our research: the "discovery”

of "ordinary litigation."” The typical discussion
of civil litigation sees cases that are relatively
substantial in scope; take for example the com-
ments by Wayne Brazil in two of his discussions of
the discovery problem:

Most of my exposure to litigation has been in
urban San Francisco with cases of moderate size
involving claims ranging from $20,000 to $50,000
(1978: 1310).

The sample group was also welli balanced with
respect to the median dollar size of the cases
on which the attorneys worked. All were asked
to estimate the median dollar value of the cases
in which they had been involved over the
preceding five years. The answers ranged from
four to eight digits, the median being
approximately $150,000. The figures also show
that the group was well balanced on the ex-~
tremes: 39 [of 180] attorneys indicated that the
median value of their cases had been $25,000 or
less, while 42 lawyers reported $1,000,000 or
more (1980: 220).

As Table 1 shows, only 36% of federal cases and
only 11% of state cases come up to Brazil's
“small" case level of $25,000; I should note here
that we excluded from our samples cases where the

claim was for less than $1,000:. The median case,
as of 1978, in the state courts of general juris-

diction involved approximately $4,500.  While the
median federal case involved substantially more
(around $15,000), the vast majority of civil cases
(something between 95 and 98%) are filed in the
state courts, and thus it is the state median that
represents the most typical case. One possible
reaction to this finding is that these cases
represent the ones that seldom get to trial; that.
is, cases that go to trial are typically much more
substantial. However, the Rand Chicago Jury
Verdict study (Peterson and Priest, 1982: 22-24)
has shown that the median jury verdiet (even after
eliminating those cases in which the defendant
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wins and the verdict is $0) is on the order of
$7,000, which is generally in line with out notion
of ordinary 11tigation.

Stakes Federal

State
Cases Cases
0-5,000 26% . 55%
5,001-10,000 15 18
10,001-25,000 23 ‘ 16
25,001~-50,000 17 : 7
50,001 &up . :19 ; 4
‘ 100% 1007
W sy (a1D)
Table 1. Distribution of Laﬁyers' Perceptions of
Stakes

The nature of the'everyday civil case is also to
be seen in the nature of the activity reported in
cases. We counted the number of discovery events,
the number of nondiscovery-rélated motions, and
the number of briefs in each case in our sample.
Except for motions, the "typical” state case had
no -discovery and no briefs; if one discounted
"notions to dismiss” because of settlement, it is
likely that the typical case would also have zero
motions. *° ' )

Diecovery Events Motions . Briefs
Federal State Federal State Federal State

Number
0 52% 62% 13% 28% 427 88%
1-5 31 30 79 69 46 11
6-10 10 5 7 3 8 - 1
11&up 7 3 1 : 0 4 0

100% 100% . 1007 1007 100%  100%
(N) (809). (840) (809) ~ (840)  (809) (840)

Table 2. Activity level in court cases

The idea of "ordinary” litigation is of crucial
importance in the study.of clvil’ justice because
it should tell us to distinguish between the ordi-~
nary and the “extra"-ordinary when we consider
legal, procedural, and administrative reform. -As
I noted above, reform is typically considered in
the context of an image of the civil justice
system that does not focus on the “ordinary” case;
.and reform that is thinking in terms of. the "big"
case may have very negative implications for the
ordinary case. The source of this big case blas
is simply that it is the big case that catches the
attention of the observer and the participant; the
message of our research i8 simply not to lose
gight of the everyday, case which makes up the .
bulk of a court's docket. I would suggest that

the recent changes to Rule 16 of the Federal Rules

of Civil Procedure, whereby judges are to issue a
scheduling order in every civil case on their
docket, 13 an example where the ordinary case
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A
would be better served by a more informal tickler

system (cf., Flanders, 1977: 20).

A second major message of our research, one that
is closely related to our first, is that one can
view much of what goes on in the civil justice
system within a framework that 1s not particularly
complicated. We devoted substantial effort in our
design of questionnaires to being able to handle-
complex cases involving multiple parties; numbers
of changes in perceptions of what was at stake,
intricate negotiations, complex relationships.
among the participants, and multiple dispute pro-
cessing forums. While cases do occur where some
(or even all) of these would apply, most cases are
relatively @odest in what is at stake, are handled
in a relatively straight-forward fashion that
involves rela;ively little court activity' {either
by the court or byV:He lawyers), and are relati-
vely simple in terﬁé of the 1ssues and rela-
tionships involved. Certailnly every case has its
unique aspects, but from the viewpoint-of civil
justice planning and administration, one can
safely simplify many (perhaps even most) cases
into categories of size, complexity, substance,
etc.

A third major finding, again related to the
message of modesty that I am presenting, is that
lawyers spend relatively small amounts of time on
most cases. Table 3 shows the amount of time
lawyers reported spending on the cases in a part
of our sample. In the median case, lawyer3 spend

Total Hours Percent of Cases

0-.8 , 13
9 - 24 .28
25 - 40 19
41 - 80 . 19
81 ~-120 _ 9
6ver 120 12
100

P

Median: 30.4 N =719

Table 3. Distribution of lawyer hours pef case

less th£;>4 working days on the case, and in 60%
of cases, lawyers spend less than a week. The
message of this is that for most cases reforms
that seek to reduce lawyer time might have a
substantial effect because a small reduction in
absolute time can often represent a substantial
portion of the time devoted.to a case; however, it
may be difficult to make such reductions because -
‘lawyers are already spending relatively little
time and there may be little that can be cut out.
This finding also suggests that teforms that
require lawyers to do additional things (e.g.,
appear in court for s@heduling conferences) may
significantly increase the amount of time that
must ‘be spent on cases, obviously, if the ‘addi-
tional tasks increase the quality of the results

v,underestimate the role of adjudication in

- a motion for summary judgment).

that lawyers achieve for their clients, the addi-
ticnal effort may be justified, though judgments
of quality tend to reflect the eye of the’
beholder. One danger of many reform activities is
that they seek to improve the situation from the
viewpoint of the bench or from the viewpoint of
the court administrator; while this may be a valid
goal; one should keep in mind the potential costs
to the consumer of court services.

The next finding I want to mention is directly
related to the preceding point regarding the reia-
tively modest amounts of time involved in court
cases. Not surprisingly, we found that the
lawyer's fee represents virtually the entire out
of pocket cost of processing a case” from the
viewpoint of the litigant. When one factors in
the value of the disputant's time (or the value of
employee time for organizational litigants), the
lawyer's fee represents about 80Z of the total
cost in the typical (median) case. Furthermore,
in the median case only 8% of the lawyer's bill
represents the lawyer's non-time related expenses
(e.g., travel, duplicating, copying, etc.). Thus,
changes that. affect the amount of time a lawyer
must devote to a case directly affect the cost to
the litigant (assuming that the litigant is paying
the lawyer on an hourly basis). If one can reduce
the lawyer's time by 25%Z, one 1s going to reduce
the litigant's cost by almost 25%.

The last finding I will discuss goes off on a F
somewhat different direction. It has become popu-*

‘lar in discussions of ¢ivil justice in the United

States totemphasize the role of settlement in
disposing iof cases. At a recent conference in
Madison, ome of my colleagues from the Law School
commented that perhaps the ‘traditional sign above -
the tourt house door, "Equal Justice Under Law,"
should be replaced with “Let's Make a Deal." While
knowledgeable persons have known for many years
that very few-civil cases ever come to trial (and
I will comment on the ambiguity of the notion of
"coming to trial” in a few minutes), we should not
L]
disposing of cases. By adjudication, I mean an
authoritative decision by a judge or-an inferior
court officer (e.g., a magistrate). There are two
ways in which adjudication directly disposes of .
cases other than through trial.[4] First, a judge
may directly dispose of a case through a ruling on
a substantive or procedural motion (e.g., granting
In one gsubset of
cases, we found that only 5% of either federal or
gtate cases were tried, but another 26% of federal
and 16% of state cases were terminated through
motions and involuntary dismissals (see Kritzer
and Anderson, 1983). Second, a judge may
‘indirectly-dispose of a case by a ruling on a
motion that answers the central dispute in a case
(e.g., ruling on a point of law or on the admissi-”
bility of a plece of testimony); once that central
question has been authoritatively resolved, the
parties can proceed to arrive at a gettlement. We
have no explieit data on how often this happens,
but in my discussion of "what is a trial,” which I
will turn to shortly, I will auggest that this is
ot infrequent. . ;

‘There are fany other findings that I could mention
. (on the likelihood of disputes leading to
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lawsuitsg, on how lawyers spend their time, on what
accounts for the amount of time a lawyer spends on
a particular case, on the background and expertise
of litigating lawyers, on the nature of the out-
comes of litigation, on what accounts for those
outcomes, on what accounts for hourly rates
chazged by lawyers, on a comparison of “ilie courts
and the American Arbitration Association vis a vis
cagse processing, and so on), but I think I have
touched on the highlights that you would find most
interesting (though I will be happy to talk about
other areas during the digscussion if anyone has
gpecific interests). .

I should also note thdt we have only scratched the
surface of our data to date. We are now working
on analyses of the nature and lmport of non-
monetary stakes, of what lawyers think about when
they consider the alternative forums where they
might take a given case, and of the negotiation
process. Most of our analyses have been based on
interviews with lawyers and on data from court
records; we have done relatively little with data
from individual. and organizational disputant sur-
veys, and we haven't even touched data from a
separate government lawyer survey (partly because
of a relatively small number of interviews).
Likewlse, most of our analyses to date have
focused on court cases. While we have looked at
cases from the American Arbitration Association,

we have not looked systematically -at the cases
from the ten other alternative institutions

included in the study, .and we have not looked at
all at the bilateral ¢} 3es included in our dispu-
tant. surveys. We hope to be able to obtain
funding to conduct some of these analyses in the
future, though we know that many of them will have
to be left to other researchers working with our
data.

Lessons for the research community

Ag 18 true of any large study (and perhaps of any
study regardless of size), I wish that I knew four
years ago what I know now. There are many things
I would do differently if I had to start over
again. - When we first heard that we had been
awvarded the contract, one of my colleagues said
that he felt like he had been big game hunting and
had shot an elephant, and that the elephant hal
just been delivered to his front yard. I now know
how to cut up the elephant to put it into the
freezer. I would like to share some of the
lessons I learned with you in the hope that when
and if the elephant carcus arrives on your yard,
you do not have to repeat many of the mistakes
that we made.

The first lesson, which should already be clear
from what I said previously, is to avoid over-
complication. We tried to be very sophisticated
in our understanding. and research collection stra-
tegy. We would have been better off if we had
ignored some of the complications that we knew
existed and had sought to simplify the design. We
would have nissed some subtleties, but in the end,
we found that there was relatively.little that -

_could bé done analytically.with those subtleties.

Furthermore, to the degree ‘that one is concerned
with administration of civil justice, one has to
gimplify in order to administer; if everything is
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deemed to be unique, then there ié‘relativély

little to administer. To the student of any orga-

nizational process (and that is what the civil
Justice process is), the goal must be to identify
the similariti&g in order to structure the process
while providing wechanisms to allow the unique
aspects to be considered. In our research, we
tried to include too much in the “common” com-
ponent, and the result was that we later had to
simply ignore some of the complexities that we
captured.

The second lesson, one fiom elementary research
methods, is that there should have been a pilot
study prior to undertaking the main study. This
was not a problem that we were unaware of . We
sought to convince the Department of Justice of
the importance of a pilot, but’' time and cost fac-
tors did not allow us to undertake a pilot prior
to the main study. Given that there had never
been a study anything like the one that DOJ wanted
done, it would have made much more sense for the
initial RFP to have been for a research ‘design and
pilot study (ideally,-perhaps two designs and
pilots by two different research organizations).
That this was not done reflected the fragility of
OIAJ and its need to quickly produce some research
product that would legitimize its function. )

Third, and this is something ‘that we should have
learned from the pllot that never existed,
contrary to at least nne recently reported
research experience (Danet, Hoffman, and Kermish,
1980), lawyersiare extremely cooperative. We were
able to conduct’long (averaging about ‘an hour) and
detailed (the survey instrument was over 100 pages
long) interviews with most of ‘the lawyers we con-
tacted. Only 17% of the lawyers we contacted
actually refused. An additional 17% indicated
that they had not had sufficient involvement with
the case to be able to discuss it in detail with
us; certainly, some of these were polite refusals,
but we . believe. that most of them represent another
problem which 1is most clearly seen in our efforts
to get information from organizations about their
dispute experiences.

In order to obtain interviews with organizational
litigants, we sought to identify within each orga-
nization we contacted a particular person to talk
to, someone whom we referred to as the Key
Organizational Decisionmaker (or, in Project
lingo, the KOD). 1In designing the ?rggnizational
questionnaire, we went to some length po allow for
situations where we would need to”t i to several
persons in the organizatidn to“gdt ﬁﬁé*vhole pie-
ture of what happened; to my knowleﬁgg,ywe never
actually spoke to more than one person. The
problem that this reflected was: that when we
- designed the'questionnaire,‘we had in mind the big
complex dispute of popular concern; not th@
modest, routine, everyday dispute represented in
our sample. The biggest problem that we encoun~
tered with organizations, and the one I believe
that was indicated by the responses of lawyers who
said that they had little or no involvement in
cases in our sample even though they were listed
as the attorney of record in the court file, was
that of organizational memory. - The problem wifh
ordinary cases 1s that they are not particularly
memorable;[5] in fact, the processing of routine
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cases is likely to be dispersed through an organi-
zation with no one person having any significant
memory of a particular case. Case files may be
hard to find, and even if they can be found‘they
may contain little information on the way the case
was processed\(they probably contain primarily
factual information about the dispute). - This lack
of institutional memory. makes it extremely dif-
ficult to study organlzational processing of
disputes using the kind of retrospective design
that we were using.

Regarding individuals, we éncountered a different
problem: finding them. Court records contain
very little information on how to contact
litigants;bthis is not surptiSing since, after the
initial complaint is served, service of papers is
through the lawyers (in large:part because the
lawyers are easier to contact than are the
litigants). ‘We tried to solicit information from

lawyers about how to get ahold of their forme¥
clients, but most individual clients are "one
shot” players, and the lawyers have no reason to
maintain contact. Furthermore, geographic mobi-
lity is such that any information on where a per—
son.lives has a high probability of quickly
becoming out of date; this is particularly true
for individuals involved in divorce cases, since’
the ‘termination of the marriage itself ig likely
to lead to relocation. \“

The theme that has been most dominant in this
discussion has been' the need to avoid over-. -
complication. I would like to close my discussion
by suggesting at least one area where one should
avoid oversimplification. One totally unexpected
finding has to do with the ambiguity of ter- |
minology. For example, what i3 a "trial"?  Given
the formality, as deffned in rules of civil proce-
dure,  of the civil Justice process, we expected
there to be relatively little'ambiguity,’at least
in the formal proceedings.” We noted in our data
obtained from the court records whether there was
an indication that a trial had taken place. 1In.
our interviews with the lawyers, we asked them
whether a trial had taken place. We were shocked
by the level of‘inconsistency between the court
records and the lawyers! recollections.

Was there a trial
v . . according to the
Was there a trial lawyer? ' '
according to the

court record? k Yes o Ne
Yes e 119 32
No ’ , 109 1117

Table 4. 1Is a trial a tfiai?

There are at least two interpretations to the
inconsistencies shown in Table 4. First, one

source of data, most likely the interview data,kis )

unreliable. No doubt there is some reporting
inaccuracies in thevinterview data, but we do not

think that this is the major problem reflected by
the table. The second explanation is that the
notion of a trial may be much more ambiguous than
we had realized. When we first encountered . this
inconsistency, we took a sample of the cases and
went to the raw data to see if we could figure out
why the inconsistency was there. What we found
was that in many cases where the lawyer reported a
trial but the court record did not there was a
hearing on a major. issue in the case which
resulted in a ruling by the Jjudge; after the
ruling the case was settled. We also found that
in a number of cases where the record showed a
trial but the lawyer did not recall there being
one, the trial may have been a hearing that simply
ratified a Previously worked out agreement among
the parties; for one reason or another the parties
either needed (e.g., in a divorce case) or wanted
some formal decision from a Judge to legitimize or
to make enforceable their agreement.{6] .

A second way in which we encountered this kind of
ambiguity was in our coding of court records. Our
field staff frequently encountered motions they
had never heard of. When they discussed this with
the local court clerk, they were told that it was
standard procedure for lawyers to simply file a
motlon -for “Y" either if "Y" fell between "X" and
"Z," which were provided for in the rules, or if
"Y" was something they needed or desired even 1f
it was not provided for in the rules. -Needless to
say, this creativity made for problems in coding
and analyzing information on the individual events
that make up the litigation process.

The implication of this ambiguity is that one has
to be careful in adopting for research purposes
the formal categories of the civil justice pro-
cess. . The categories may serve to disguise the
process in important ways. It is better from a
research standpoint to define analytic categories
and then to frame questions around those cate~ °
gories. For example, instead of asking about
whether a "trial" occurred,; we could have asked
whether a decision by a judge or other court
officer served to resolve the major issue in
dispute; if the answer were affirmative, we could
have followed up with a question concerning
whether the presentation of the issue to the judge
involved primarily questions of law, questions of
fact, or a combination of law and fact. This
would have provided a more useful analytic cate-
gory scheme than simply asking whether there was
something that was labeled a "trial."

- Conclusion

I am very excited by the prospects for research on
the civil justice system. There is much to be
learned and there 1is much to be done. I believe
that the Civil Litigation Regearch Project was an
important.-beginning. We have learned a lot about
the civil justice process (and there is much more
yet to be learned from the data that we have in
hand), and we have learned a lot about how to
carry out research on this part of our court
system.- The civil justice system is an extremely

important topic for research since it accounts fer.

substantially more of the business of the courts
than does the criminal side of justice.

k: E;anders, Steven. 1977. Case Management and o

Notes

* This reséarch was funded by ‘the U.S.
Department of Justice under Contract No.
JO1A-79-C~0040, with supplemental funding from the
University of Wisconsin Law and Graduate Schools.
The senior research staff included, in addition to
the author, David M. Trubek, William L. F.
Felstiner, Austin Sarat, and Joel B. Grossman.

1. I suspect that current discussions of fee
shifting also reflect a desire to create disincen-
tives as'a means of reducing the number of law
suits. :

2. Some of the interest in settlement reflects a
belief that a resolution through settlement is
"better" than a resolution through adjudicarion.

3. The research design is described in some

detail in Kritzer (1980-81).

4. Adjudication is also a fundamental part of the
settlement process in that the adjudication of
other cases sets the context through which a given
case is ultimately settled. '

5. Last summer, I conducted fleld work in Toronto
involving interviews with corporate lawyers and
corporate officials. I found that, while cor~
porations had many small cases, when I mentioned
litigation to persons in these kind of positions,
they immediately thought in terms of the “big"
case. The "everyday" case simply gets lost within
the routine of the organization or the legal prac-
tice.

6. This may be the civil equivalent of what is
referred to as a "slow plea” in the study of cri-
minal trials. '
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An Examination of U.S. Appellate Court Opinions

Alan E. Gelfand, The University of Connecticut’
w. Robert Stephenson, lowa State University

I. Introduction and Statement of the
‘Problem

In a common-law system such as ours, the
written, published appellate court
opinion is the most important body and
source of legal doctrine. While the
court is. charged to establish whether or
not "reversible error" has occurred in a
lower court decision, its opinions often
supply more than a critieal review.
These opinions have a directive force.
based on their acceptance and use as
precedents. The reported opinions of
appellate courts are what lawyers and
Judges study so that they may decide,
predict, and counsel. Some appellate
opinions change the course of commerce,
government, and other social activity.
Much of Anglo-American Jurisprudence has
been a series of colloquies about the
meaning of appellate opinions.

In many aspects of legal regulations, the
appellate opinion becomes the law appli-
cable to. widespread geographlcal areas
covering millions of persons and many
important matters. . This is especlally
true of the intermediate federal appel-
late courts, the twelve? courts. of
appeals. - Federal appellate courts make
the bulk of the law. in the federal system
and because of diversity jurisdiction may
have some fair impact on state law.

The federal Supreme Court has certiorari
Jurisdiction-~the power to decide not to
review a case--and, by granting
certlorari in less than two percent of
the petitions presented, actually pro- :
vides full wiitten opinions of only some
150 to 175 cases.a year. Thus the
importance of the courts of, appeals to
lawyers and litigants and to those con-
cerned with legal regulation may, in many
areas of law and for many. purposes, be
greater than that of the Supreme Court.
Litigants, lawyers’, and the federal
appellate Judges know that the probabil-
1ty of reversal or even of a case being
heard by the Supreme Court is so slight
as to be insignificant.  The courts of
appeals, however, lacking certiorari
Jurisdiction, must decide every appeal.
In 1960 these courts decided fewer than
»000 appeals per year; by 1977 that
number had reached approximately 20,000.

Table 1, derived from data in the annual
reports of the administrative office of
the U,S. courts, details this dramatic
increase in case load on a per Judge

basls for four of the busier circuits.
It 1s even more striking when one notes

that in each of these circuits the number

of judges has increased over this period
as well; the total number of Judges rose
by more than a third, from 61 to 82.

Circuilt 1962 1970 1973 1976
2nd 61 131 162 216
bth - 52 161 239 . 191
5th 65 126 191 210

9th 52 117 165 198

Table 1. Cases Terminated Per Judge

The appellate courts have the same basice’
task as that of the Supreme Court, which
is (1) to effectively decide controver-
8les that have sharply divided legisla-
tors; lawyers, and the publicy; (2) to
understand ‘and elucidate the complexities
cf issues precisely and persuasively in
their expositions; and (3) to give
direction to the law. This task cannot
be accomplished adequately with a large
backlog of cases awalting appellate
review. - "The indispensable conditidn for
the discharge of the Court's responsi-
bllity is adequate time and ease of mind
for research, reflection and consultation
in reaching a judgment...."3 ‘

Some propésals to ameiiorate this burden
have suggested that the solution lies ~
with the creation of more cireuits and/or
the expansion of the present circuits.
Such growth has been criticized in that
it may lead to Intercircuit conflict and
in that larger courts pose -the "danger of
losing the qualilty of colleglality,
losing time for conference, time for
deliberation, [and] time for the slow
maturation of principle."*

Much of the difficulty in handling the
large number of appeals facing the ecourts
is that the complieated and often '
"political" process of opinlion writing is
considered the single most laborious task
of federal appellate Judges.  Perhaps up
to thirty percent of-all Judges" time is
devoted to opinions.

Many federal appellate Judges believe
that there is no need for an opinion at
all in a substantial number of cases.
"Where in a given case [1t] 1s the
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considered Judicial Judgment of three
Judges comprising a panel [that a writte
opinion is unnecessaryl], then it 1is o
perfectly obvious that the now- limited
and precious judicial resources can be
husbanded by a procedure which eliminsates
that unnecessary opinion."$ If the
number of written opinions could be - ,
reduced, judges could spend more time on
the fewer opinions that have to be
written. Such decisions might then be
more thoroughly reasoned statements of -
the law. Moreover, as noted above, many
Judges feel capable of discerning whether
a particular case merits a written
opinion. Of course, litigants andg
lawyers who invest time and moniey in the
development of an appeal would feel
entitled to a written opinion on that.
appeal. However, the dramatic increase
in the number of appeals suggests the -
possibility that  inany routine, perhaps
even frivolous, appeals are beilng brought
before the appellate courts. Accordingly,
by 1980 all but the Third Circuit had
adopted loecal rules allowing, in certain
circumstances, Judges to decide cases
without a written opinion.

The Fifth Circuit with its Local Rule 21°
was the first circult to adopt such a
rule, and for a 28-month périod between
August 1970 and November 1972 it was the
only clrecuit with such a rule.’ Tt 1s
the focus of this article to investigate
how effectively the Fifth Circuilt judges
have utilized this rule. , :

One might envisioq a varlety of con-
trolled experimental designs to study
such performance. TFor example, the
Judges could have continued to write
opinions in all cases, designating,
however, those not meriting a written
opilnion.  After a period of time, compap-
isons could be made. Alternatively,
cases. could have been randomly assigned
to two groups: one in which the rule was
operative; the other, not. Again after a
period of time, comparisons could be made.
The latter design raises constitutional
and ethical issues. In any event, the
urgency, of the problem--an apparently
unmanageable workload--led to the Imple-
mentation of the rule:in the absence of .
such controlled experimentation.,  Fortu-
nately, no other sharp or sudden _
operative changes appear to have been-
made 1in the‘federal,appellate court
system during the aforementioned 28-month
period, which allows for a somewhat
"econtrolled® investigation.

Table 2 records the number of .opinions
disposed of by Rule 21 as well as the
tctal number of dispositions in the Fifth
Circuit from 1970 to 1976 as reported by
the Clerk of the Fifth Circult, “After
utlilization of the local rule peaked in
1974, 1t has since. 1976 been applied to
between 25 and 30 percent of cases. This
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may not imply that the broportion of non-
meritorious opinions has declined.
Rather, 1t may be a response to the
vociferous complaints of affected
attorneys and litigants. Table 3 shows
that, as a résult of Rule 21, the:
opinion-writing load of the Fifth Clreuit
Jjudges on.-%..per judge basis has. been
brought to g level ‘comparable with that
of all other circuits (A0OC), - .0 -

II, Data

Six different samples labeled A through F
of sizes indicated in Table 4 were drawn’
at random from the Federql Reporter.®

The earliest samples, A and D, were drawn
nearly ten years prior to the implementa-
tion of Rule 21, while the second pair, B
and E, were drawn during the period '
shortly prior. This sampling enables
comparison of case mix and decision mix
over this decade. The third samples, C
and F, were drawn during the 28-month -
period when only the Fifth Circuit had a
diseretionary rule in effect. '

Table 5 reports the mix of cases and
declsions encountered in the six samples,
With regard to decision mix, we see that
the frequency of afflrmations has :
remained quite stable over the samples.
With regard to case mix, there.are
differences. The Fifth Circult samples
show more civil cases and fewer admini-
strative. and criminal cases than the
other circults taken together (400C).

- However, within the Fifth Circuit data,

if samples K and B are Joined and com-
pared against sample C (see Table 6),
there has been no slgnificant chahge in
case mix. - 0Of Separate interest is the
very strong relationship between case mix
and decisdon mix. ‘

We next turn to the "physical" character-
lstics of the written opinions. For esch
case sampled, we recorded the length of
the opinion,; measured by the number of
columns 1n the Federal Reporter. We also
recorded the number of citations in each
opinlon, defined for this study to
include all full-case references whether
in a "string cite" of introduced byiany
kind of signal and whether in the text of
the opinion or in a footnote. Table T

- presents the total incidence of and

average value of these characteristics
for samples B, C, E, and F. Examination
of' these samples suggests that, for a
glven case, the number of columns of
opinlon and the number of citations per
oplnion both follow a Poisson distribu-
tion. Under such a model we find that,
for the Fifth Circuit, the post-Rule 21
sample, C, has significantly longer '

opinions with moye cltations per opinion

than -the pre-Rule 21 sample, B. In the
AOC samples, the reverse 1s true. A

possible inference from these comparisons

1s that ‘Rule 21 allowed the Fifth Circuit
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Judges more time to write longer and
more detalled opinions while the Judges .
in the other circuits in vesponse to
increased loads were writing shorter,
less detalled opinions. '

ITI. How Good Were the Judges?

We may finally address the question of
how effective the judges were in select~-
ing cases to be affirmed without written
opinion by Local Rule 21. Recall the
text of Rule 21.° 1In order for it to be
applicable it must be the case that
"[tlhe Court . determines that an
opinion - [written] would have no. prece-
dential value." Taking this as the
performance criterlion, how may we asséss
the abllity of the judges to determine
nonmeritorious cases? To do so requires
specification of how to measure the
precedential value of a case.

With regard to judicial opinions, given
the assumption. that "ecited" is equivalent
to "used," we think precedential value
means at least that the e¢ited opinion had
an effect on later citing opinions. It
does not. seem an unwarranted hazard to ,
assume that the frequency of citation to
an opirion reflects the influence--the
precedential importance--of that opinion.

The dispute whether citation counts are a
useful measure of guality continues in
the natural ‘and social sciences. ~ Some
critics take an "absolute" view, disput-
ing ‘the theory that the importance of a
publisheqd paper--considered here as
roughly equlvalent to a reported case--
may be measured by the number of -
citations to it. This often means that
only in a retrospect of historical
dimensions can the importance of a paper
be assayed. But the more "social" ,
measure of quality, which also does not
require the consensus of historians of a
general -discipline or a subspeclalty, is
that of:citation fregquency. This latter
method is based on the premise that if
those whose business it 1s to use papers
do in fact uSe some more often than

~others, that use is largely due to their

greater importance. Thus, precedential
value 1s regarded as meaning, even
necessarily implying, that a set of
reported opinilons having that character-
istic is more useful %o jurists and will
be clted more often. e

There do not appear to be any "landmark"

‘cases amonigst those sampled, 1.e., cases

that foreclose issues, thus resulting in
no later litigation on these issues and
rendering later citation unnecessary.

~ Similarly, an appellate opinion heard by

the federal Supreme Court might, by such
review, have its impact terminated or be
glven greater force according to whether

the higher court reversed or affirmed the
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opinion. We would anticipate ah incon-~
sequentlal number of sampled opinions to
be heard by the Supreme Court. :

Therefore, utilizing Shepard's Federal
Citations, we recorded the number of ,
subsequent cases that cited each sampled
opinion.!® For each subsequent citation,
we also recorded how long after the date
of the sampled opirilon this citation
occurred. This latter data 1s of parti-
cular use in characterizing the active
lifetime of an appellate opinion with
respect to subsequent citation.!!

It may be argued that such counting fails
to gauge the quality of an individual
reference, that each subsequent citation
recelves equal welght. We would respond
by arguing that frequency of use is
assumed to measure  importance and that
variability in the nature of subsequent

citations would average out.

It may be fufther argued that opinions on

. complicated or unique cases having

unusual associated facts might be dis-
advantaged by our measure of precedential
value. That is, if "string=citing" is
becoming an easler and more common
practilce, it may, in more stralghtforward
cases; encourage perfunctory citation of
many opinions where only a small subset
‘truly establish precedent. We would
argue that during the period of observa-
tion this may be less of an issue since
prior to 1976 there were few automated
opinion retrieval systems avallable,
which likely made extensive string-citing
less frequent. Moreover, in. a compara-
tive sense, there is ro reason to suggest
that such complicated or unique cases are
occurring with different relative fre-
quency across.our samples, so-again any
such disadvantage should average out.

Experimental modification relevant to the
above arguments and worthy of further
investigation would be to count. a sub-"
sequent cltation only 1f 1t quotés text
directly from the 'sampléed opinion or at
least 1f it refers to the sampled opinion
in its own text rather than footnotes.

‘For another argument against our fre-

- quency count, one might conclude that,
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with an increasing number of written
opinions -over time, an important case
from a later sample is apt to .receive
more citatlons over the same amount of
time than an equally important case from
an earlier sample. The same argument,
however, suggests that over time an
increasing number of important cases will
arise, for there seems to be no reason to
expect a limlt on the number of important
opinlons. Moreover, in our samples we
have seen relatively little change in
either the length of opinioris or in the .
number of ‘citations per opinion. Thus,
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it is 1likely that, with more important .
opinions competing for comparably more
citations, no-adjustment over time 1s
requirea

While some: of our sampled opinions (in A

and D) were available for as much as 15
years. of subsequent study, others (in C
and ¥) allowed fewer than five years. To
render comparisons fair, we utilize for
all sampled opinions only “the first 48
months following the opinion. - Unfortu-
nately, during this interval we may
anticipate seeing only a -third of sub-
sequent citations.!? However, in a
comparative sense, this should create no
problem.

Table 8 presents what appears to be a
disconcerting piecture.  The Fifth Clireuit
Jjudges seem to be doing worse than would
be expected qnder random application of-
Rule 21. In fact, the difference between
‘the post- and pre—Rule 21 samples, while
perverse in direction, is not statisti-
cally significant. But the more
important issues are the following:

(1)  Why is a cited/not cited dichotomy
appropriate? ' Since we argue that fre-
quency. of subsequent citation measures
importance, why not a dichotomy into,
e.g.; three or less/four or more? -Indeed,
why is any simple dichotomy appropriate?
Why not look at the distribution of
subsequent citation in more detail?

(2) 'Local Rule 21 is applicable to
affirmations only. - -Therefore, only
sampled-affirmations ought to be compared.
By looking at all cases in aggregate,
might we not be masking sample differ-
ences with regard to affirmations?

(3) Suppose that application of Rule 21
at a rate of at most 30 percent implies
that the Fifth Circuilt Jjudges are
voluntarily underutilizing it. If, in
addition, -the incidence of routine
appeals after Rule 21 runs at a higher
rate than that prior to Rule 21, the
effectiveness of.the judges would not be
expected to be revealed in ‘such a

-tabulation.

In Tables 9-12 we respond to issues 1 and
2. . Whether issue 3 1s of consequence
cannot be evaluated under our experiment
and in any event seems difficult to
assess.

//
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Table 9 addresses issue 1 providing a
more detailed distribution of subsequent

"~ eitation for the Fifth Circuit. samples.

The limitations of Table 8 are
revealed.!3 1In fact ‘the post-Rule 21
sample seems to be receiving more
frequent subséquent citation. - Again the
differences are not statistically
significant s ,

Table 10 returns to the dichotomy of
Table 8, but in response to issue 2 -
separates. affirmations and nonaffirma- .
tions,.,  The size of the affirmation
samples within C and F were each
increased by 50 after the original sam-
pling to. provide adequate sample size-
for significance testing. This results
in larger total C and F samples with
different aggregate figures for "percent
cited within 48 months™ than those in
Table 8. The Fifth Circuit affirmations
in the post-Rule 21 sample show an
increase in the proportion cited within
48 months compared with the pre-Rule 21
sample. Again this difference is not
significant. . We have no explanation for
the dramatic decline (16.3%) in propor-
tion cited within 48 months for the
Flfth Glrcuit in nonaffirmations (C vs. -
A and B). -

Table ll considers issues 1 and 2
together. Using: the categories in

Table 9, we see that the post-Rule 21
affirmations in the Fifth Circult record
significantly more subsequent citations
as measured by (1) comparison of mean
number of :subsequent citations under a
Polsson arrival model, (2) .comparison of
the "three or less" with "four or more™
groups as & 2x2 table, and (3) comparison
of the incldence of heavily cited (> 10)
cases; nearly twice as many arising . in
the post Rule 21 sample.

Lastly, in Table 12, using the other
circults (where, again, rno discretionary
rule-was operative:during the "post"

'~ Sampling period) as a control, under the

identical categories as in Tables 9 and
11, no. differences are ‘seen between the
pre- and post~Rule 21 samples

We .are thus 1ednto-concludeethat, under
our assumptions, one can demonstrate
effectlive selection by the Fifth Circuit
Judges of appeals meriting written
opinion; Rule 21 seems to be enabling
reduced opinlon-writing loads while
fulfilllng 1ts Judicial intent.

]

1971
Rule 21's 210

“Total .
dispositions 1748

Percent 12.0

1972 1973 1974 1975 1976

488 629 633 764 664
1877 2092 1763 2244 2181
26.0 30.1  .35.9 34,0 30.4

Table 2.

Incidence of Rule-21 in the Fifth Circuit

1970

Number of cases

dlsposed of after

hearing and sub- 57.2
mission/Judge

AOC

Number of cases

disposed of after

hearing and sub- 96. 4
misgion/Judge ‘

5th Circuit

'Number of cases
adjusted for 96.4
Rule 21 . i

1971 1972 1973 1974 1975 1976

71.4  81.2 91.8 81.6  83.3 87.4

110.7 121.7 133.9 121.1 133.4 128.6

96.7  89.1 91.9. 78.9 - 82.5 84.3

Table 3.

Comparison of dlspositions between circuits adjusted for Rule 21

- -5th
. Circuit

Otherp

;Time~Periods P
1971-72

1960-62 1967-70
100 (A) 101 (B) 99 (C)
100 (D) 108 (F)

295 (E)

Circults

_ Table 4,

The sampling frame
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Affirmed, etc.
Reversed, etc.
Dismissed ‘
Other

Criminal  U.S. Civil Private Civil Administrative Bankruptey Other Tbtals

12
4

Q-

0

63

32
1
4

R 27 7
9 13 _ 5
1 0 0
e 5 3

Totals

Affirmed, etec.
Reversed, etec.

Dismissed
Other

16
11

100 27

e loNeNoNo]

100 1

59

29
1 .

12

25 R 42 ; 13

—
O

3 .20
1.0 0
1 : 8

Totals"

 Affirmed,.etc.

Reversed, etc.
Dismissed
Other

-
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5 55

7 28
11 15
0 j 0
2 3

101 o

58 s
35 EEE L
5

Totals_

Affirmed, ete.
Reversed, etc.
Dismissed -
Other - -

200 W 99
57
26

5.
12

o 25
5 . -1l
0 4
0 . .

Y

[
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-Totals

Affirmed;ietc;

Reversed, etc.

Dismissed
Other

10 R 37
- 0

[
OY

7
19 B 47
26 76

1007

187
75
e

29
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wox

1.

" 14

-3

Totals

Affirmed, etc.
Reversed, etc.
Dismissed
Other
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w
Ui

295

[
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24

12 24
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3. T 0

Totals
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Table 5.

Classification by decisidn_and'case'type for the six samples
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Criminal - U.S. Civil

(gag) 33 (16.4) 40 (19.9)

21 (21.2)

(93) . 20 (20.2)

Privatei
Civil

97 '(48.3)

46 (46.5)

- dstrative -

Admin- Other

25 (12.4) 6 (3.0)

11 (11.1) 1‘(1.b)

Table 6. A comparison of case mix fof the Fifth Circult samples

Number (average number)

columns of opinion

559 (5.53)
631 (6.37)
1923 (6.41)
622 (5.76)

B (101)
(FC)<::C (99)

. E (295)
(AOC)<::F (108)

Number (average number)
cltations per opinion

1221 (12.09)
1308 (13.21)
3483 (11.61)
1036 (9.59)

K

~ Average citations

Average columns

2.18
2.07
1.81
1.67

H

Table,?. "Physicall characteristics of appellate court opinions

R

‘ e Percent>cited’
5th Clrcuit within 48 months
"Pre-Rule 21. . me

(a,B) (201) e

Post-Rule 21 o
() (99) 701

Others

Pre=Rule 2L *

(D,E) (395)

Post-Rule 21
~(F) (108)

. Percent cited:
within 48 months
795

79.6

‘Table 8. All cases--citation within 48 monthsj ‘

0 ’ S | ‘ 1—3 ) . H=6

7-9

: - Mean number’
210 -of citations

A& B
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Data Analysis Problems at the State Level:

Data Problems and Data Collection

Michael H. Rabasca, Delaware Staﬂst/cal Ana/ys:s
Center

I think the best way to begin to describe data
problems and data collection for the state-level
practitioner is to recall for you the first time
state officials came to me for assistance in
early 1977. The Statistical Analysis Center (SAC)
was newly formed, and I was engaged in t#ying to
identify ‘both data sources and potential users.
There was considerable turmoil in the prison sys4
tem. Overcrowding was the issue. It still is.
Someone suggested that prison population projec-
tions might be useful in promoting what was being
heralded as the Correctlons Master Plan. My
assignment: project the prison population to the
year 2000. My data base? End-of-year populations
for 1975 and 1976~-two years of data to project
twenty-three years into the future. I indicated
that if I could get that two years converted into
twenty-four data points I might take a shot at
projecting next morth's population. That was
0.K., they said; they had already decided to
build-a 360 bed prison. Aall they wanted were
some statistics to support the decision.

It was then that I learned the first law for
criminal justice statistics--give them Wiaat they
want or they'll stop asking. They got a.projec-
tion; the prison was built, is currently full,
and double bunking begins shortly.

In - a nutshell that means, first and foremost,
that the criminal justice system is a political
being and that it is policy, not numbersn not
crime, not arrests, not populations, that drives
the system, and any agency that wishes to meet
the primary goal of a bureaucracy--survival--must
recognize that fact. Establishing credibility is
he only way to survive. It's the best friend
a Statistical Analysis Center can have.

You probably noticed that I didn't mention the
time-~honored tenets of Reliability and Vvalidity
It is not that these are not important; they most
assuredly are; however, they often do not exist.
Credibility comes from making logical presenta-
tions, sometimes without statistical proofs, that
customers, whoever they are, will accept. That
might be called lucking out at the 95% level. It
also comes from meeting head-on the problems of
data collection and analy51s which plague us at
the operating level.

There are several very formidable constraints
which make the classic scientific approach a
difficult, if not impossible goal. '

Not the least of these ig time. The ability to
design and conduct a specialized research project
or experiment over an extended period of time is
a luxury which most of us must forego.

It is an extraordinarily rare event to receive a

request for data or data analysis that is part of
a long-range. planning process. Normally, the -
requester wants it 1dmed1ately and, preferably,
over the phone. :

We' find ourselves laéking in resources, both peo-
ple and funds. As. I have just said, a sizable
portion of our requestskfrom'other agencies for
data analysis is knee-jerk, reactive to an immed-
iate issue. Data collection, as you are aware,
costs money and uses people. Planning and commit-
ting funds a year in advance for ad ho¢ requests
that may never come is a tough concept to sell to
budget-writing committees. - As it turns out, we
are, more often than not, forced to use data in
the .form in which it is produced by the ‘agéncy
that collects it. - Data collection:at the crimi-
nal justice system operating level is not always
a very sophisticated process. Each agency
collects data that measures its activity and
supports  its continued survival. The thought that
data would be captured to support some other part
of the system is a new idea. Even with the advent
of computerized record keeping and data collection
we f£ind that better data is not available, Manual
tasks are simply converted to computerized tasks.

Next, we have the data itself, or themselves, i
whichever you prefer. It comes in many formg=-

‘normally non-niormal, non-existent, erroneous,

missing, fabricated, discontinued, 1lloglcal,
non~transactional, and’ 1gnored

The fourth constraint is the peoplé from whom we
collect this data. I don't recall who said, "You
can't reason someone out of -gomething they were
not reasoned into," but he was right. Theproblem
of collecting data, reporting data, and analyzing
data must be dealt with in the light of the paro~
chial viewpoint of those from whom we collected it
and the bureaucratic paranoia that somehow you
will use the data against them or that someone
else Flght use it if they get their hands~on itor
that Kou might have something to say about it.

At this point I'm reminded of the story ofthe
traveling salesman driving along a country road.
Near a farmhouse he spots a pig hobbling around
on a wooden leg. Fascinated by this sight, he
stops and inquires as to why a pig might have a
wooden leg. The farmer replies, "We all love
that pig. Why, one day on the back forty, I hit
a stump with my tractor. The tractor tlpped over
and pinned me underneath. That pig ran home and
got help. He saved my life. Then one night the

- house caught fire and that pig ran from room to

room wakin' everyone up and leadin' them out to
safety. He's a fine pig."
/ R .

"But, why the wooden leg?" asks the salesman
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"We -love that pig," replies the farmer. !You
don't eat a pig like that all at once."

Well, the criminal justice system is a pig that,

like it or not, some of us must eat all at once.
The option of selecting just one part is not
available to those of us who find ourselves in
the criminal justice system information business.
We have to deal with the whole, and focusing time
and resources to correct data collection and
reporting problems and bureaucratic inertia at-
one point necessarily neglects another. Not that
we don't do this; we do. It's a risky enterprise.
It causes Us to narrow our system perspective,
and if we can't provide a broader picture of
what's happening in the system than the system
components themselves, we're out of business.
Some political savvy and finger-tip access to
data, research findings, and informed opinion on
the criminal justice issues are assets as
important to. the state-level analyst as are
statistical skills.

I've dealt with some generalities; let me be a
little more specific about some of my problems in
system-wide data collection and analysis.

Everyone's bread and butter seems to. be the
Uniform Crime Report (UCR). In Delaware, respon-
sibility for the collection and reporting of data
belongs to the State Bureau of Identificiation
(SBI), part of the State Police. I might point
ott here that Delaware has only three countiws
(only one of which has a police force), a correc-
tions and judicial system operated only by the
state, and no jails. Everyone goes to prison.
The only criminal justice agencies below state
level are local police departments and a munici-
pal court and prosecutor's office in our largest
city. i

Through agreement with the State Police, we handle
all UCR data requests outside the police community.
The UCR is the only collective measure of crime
and response to crime that we have. We aren't
part -of the National Crime Survey and simply
don't have the capability to -conduct our own.

Now for . the problems. - The UCR.is the classic
case of the tail wagging the dog. Data reported
to the Staté Bureau . (the SBI) is converted to
data that meets FBI reporting requirements and
then into our cmmputerlzed incident-based system.
The data then immediatly loses its identity as
Delaware crime. For example, Delaware had no
crime called “"aggravated assault", which is one
of the seven Index Crimes. Assaults -in Delaware
are by degree, first and second being felonies,
third degree a misdemeanor. Assaults are not
differentiated by weapons useé and only partially
by physical injury. Differentiation in degree
is by state of mind of the accused. Thus, first,
the charge and, second, the UCR classification

are highly judgmental.

iln 1978, the State Bureau Director unilaterally '
.elected to record all domestic quarrels as

aggravated assaults-in order to highlight the
problem., He succeeded. We thought a roving band
of maniacs wis loose in the state. . The problem,

once dlscovereg{ was that no one had the time or

fl

resources to go back to the source documents and
change the classification. Besides; they were .
reported, and they are official.. The outcome of.
the UCR classification is that there exists arate
of aggravated assault for Delaware that is compar-
able to rates of aggravated assault in other
states but that is essentially erroneous and mean-
ingless within the state.

Speaking of comparable rates, we all know that the
incidence of crime is related to a myriad. of
agreed - and disagreed -~ upon factors and that
comparing the crime rates of various jurisdictions
or the frequency of crime in jurisdictions with
similar populations can be an invalid and unfair
comparison. But you simply cannot publish the
crime rates of City A and City B or State C and
State D without inviting comparisons, particularly
in the press. Did you know that the reported
crime rate of Manchester, New Hampshire was higher
in 1981 than that of Chicago, Illinois? Now where
would you rather walk down the street at night?
The point is that if an issue were made that
Manchester is a new U.S. crime center, you can bet
the rate will come down. People are sensitive to
those things that are official measures of their
success or failure., If the security of a police
chief's job is dependent on the crime rate, it'll
be low =- until budget time. .

Back to the tail wagging the dog. UCR's divide
larcenies into classifications of less than §$50,
$50 to $250, and over $250. In Delaware the
dividing line between grand and petty theft is
$300. Now, I can get the data given the time and
money. But;}in the meantime, the state is rou-
tinely collecting, and distributing to every
agency in the state, data that is produced to
meet FBI rather than local needs.

The one last word about the reporting and record-
ing of crime data that has serious implications on
reliability and validity is the universal lack of
auditing. No one seems to have the wherewithal to
tackle it. As a result, when recording the map-
grid location of a crime, police officers occa-
sionally make one up or use the same one over and
over; one;ﬁhey have memorized. Consequently,
Delaware crimes might be reported in grids located
somewhere in Iceland, or we discover a major crime
wave in someone's backyard. It appears thatmagis-—
trates are committing persons toprison for crimes
over which they lack jurisdiction. They arenot
doing it, ‘it is simply that the crime codes are in.
error. . Persons disappear from sentenced-inmate
reports one month; only tonwsterlouslyreappear
the next. :

The relative severity of crime is something that
most researchers and practitioners have dealt with.
All of -our data about offenses and offenders is
collected according to the most serious offense.
Most offenders who enter the system have more than’
one charge against them, If one charge is murder
and the other is overparking, thereis no problem.
Problems occur when the.differences are subtle and
when procedures for determining the most serious
charge are non-standard. : If two offenses are -in
the same felony class, which is more serious? - Is
a crime that requires mandatory incarceration mare
serious than one that does not? 1Inthe absence of
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agreement, we can only assume thdt the most
serious is reported. But when someone is
imprisoned for ¢ontempt of court, violation of
probation or parole, resisting arrest, or the
offense of miscellaneous,” of which we have several
per year, we simply don't know if these offenses
weYe more se'rious than the one that brought him
to court in the, first place. - Incidentally, those
commitments account for 25% of all admissions.
For a very long time, corrections input operators
were selecting the offense with the lowest code:
number as the most serious when in reality those who
originally designated the codes had grouped the
crimes by-type of offense without regard to
severity or statutory classification.

Similar to these data collection problems are the
internal decisions of criminal justice agencies
that supply us data, decisions to change or dis=
continue the data  collection process. .

One of the principal activities we have been
involved in is septencing reform. I'malmost con-
vinced if's-an impossible task. We collected -
fiveyéarggi’sentencing data that was produced
annually by the staff of the State Superior Court.
We developed a methodology, using standard scores,
that allowed us to evaluate the average perform-
ance of each judge over six measures OFf possible,
disparity. We had to use aggregated data simply
because of the time and resources problem again.
With a five-year data base in hand we set out to
compare 1981 and 1982 to it. As you might guess,
as a cost~saving measure, -the data was no longer
being aggregated. The court had no need for the
data in that manner. I, of course, was welcome
to go' through the 8,000 court dockets manually.
Sampling is an obvious and reasonable suggestion.
However, consider that thére are eleven judges
and several hundred types of crimes. There would
hardly be a sample large enough for each cell.
The only answer is to deal with selected crimes,
which we are doing, to the detriment of the -

‘'Reform Commission's timetable.

We are constantly looking  for clues about what is
happening to prison populations. By the time
input and turnover information is collected,
however, major policy decisions have occurred
that change everything. Looking over eighty-nine
months of population data, we, through serendi-
pity, discovéred what appeared to be a cyclical
pattern. Using time-series analysis and classi-
cal economic~decomposition theory, we described
fairly regular periods of alternating growth and
stability. The pattern indicated that the current
level of growth should shift to a period of sta-
bility in October 1982. Naturally, in October
1982, Corrections changed its reporting format
and is currently months behind and is reporting
the data differently. ' So it may be some time
before we can -learn whether we could describe
what might be the underlying cause of the cycle,
if we,iindeed, even find that the cycle continues.

The .whole business of projections is enough to
challenge sanity. Delaware's response to the
efforts of Mother's Against Drunk Driving was to
enact a very tough driving-under~-the-influence
law. Thislaw was the prodiuct of a task force that
among other things tried to project the impact of the
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new law. Would increased sanctions deter drinking?
Would new emphasis result inmore arrests? longer
incarceration? Unbeknownst to anyone, the State
Police had devised and kept secrét a road-block
plan that they launched immediately after enact-
ment, Arrests skyrocketed and,suddenly,driving—
under-the-influence is the single greatest cause
of inhcarceration in the State. :

I would like to take a moment to tell you how
valuable the research performed by people like
yourselves is to people like me. As I indicated
earlier we have not the time, the resources, or,
especially in my case, the talent to dig into some
of the research gquestions you undertake. As one
who often must provide some analytical insights
about what appeared in this morning®'s newspaper, I
can respond to those who ask, having the benefit
of your research and wisdom. The news reporter
won't wait for me to perform a research project
onwhy crime is up or down. He has a deadline. IfI
can'tmeet it, there is no story~-ro story, no
exposure--no exposure, eventually no SAC. The same
holds true when I talk to a legislator who is
looking for both research and statistical support
for his proposed bill. He needs it today. As a
voracious reader of what the research community
finds, I canat least articulate'some of the major
considerations and relate them to Delaware data.

Some words about the politics of ¢ériminal justice:
after -seven years of collecting, analyzing, and
disseminating data in the system, I read of the
decision to build ‘a new state prison in the morn-
ing paper two mcnths ago.  That was ‘a political
decision.  The announcement and the size of*the
prison were dictated by the political environment,
not on a projection of futurse needs, because we
don't know our future needs; and even if we did,
then size would still be based on what the
political market would bear.

I respect decisions like those. They reflect the
reality of the system. Livingwith themmakes one .
live, and think about data, in the world as it is.

I'd like to ‘give you another example of a political
response to a criminal justice issue. It waspro~
posed in the Delaware Legislature that the crime of
rape in the first deyree be punished by mandatory life
imprisonment without parole. Rape was (and is)
increasing, and this was thought to be the logitcal
deterrent. Now it just so happens that the exist-
ing penalty was also mandatory life but with
parole. First eligibility comes in about thirteen
years. o

Opponents of the change noted ‘that. the néw penalty
was the same as that for murder, so, they argued,
rapists would murder their victims after raping
them since they had nothing to lose. Proponents,
of course, touted the deterrent effect. ’

We were asked to provide a legislative impact
statement. We discovered first, that parole
currently occurred in less than one in: four rape
cases and, second, that 85% of all rapes were.
committed by persons under age thirty. Our
projection showed that only three persons current-
ly in prison would be under thirty if paroled at
the one in four rate. We also pointed out that it
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seemed unlikely that a person who would currently
commit rape and risk life in prison with a less
than one in four chance of parole would be
deterred from the crime because the chance was
decreased to zero in four. We added that the
cost-of keeping all persons for life despite the
very low probability of recidivism exceeded a
half-million dollars additionally per non-
parolable inmate. The ultimate outcome had to be
a political compromise. The bill was amended to
prohibit parole for the first twenty years, and
it passed like a Flag Day resolution. : It, of
course, has had no measurable impact on the
occurrence of rape, but that wasn't the real
purpose. - The real purpose was to show the
constituency a get-tough-on~crime posture.

My final comment deals with our audience. My job
is to service that audience, the public, the
media, the private agencies, the criminal justice
agencies, and the policymakers. They are very
naive about statistics. They are’interested

in. frequency, how much more or less than a year
ago. They tend to reach their own conclusions
about data. I could give them a mountain of
statistical proofs, but I don't, because they
won't read them. I tell them what the data tells
me; they respect it but may not believe it. A
great deal of legislation and criminal justice
policy is the result of conventional wisdom and
gut feelings. Data must be presented to the
audience in a manner they'll understand and in a
form they will accept. There is a fine line
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between keeping people informed and bombarding
them with unsolicited and untimely information.
You know you've arrived when they come to you.

If I do not respond, they will stop asking. When

_there is a perception that there is no further

need for :the service, we will cease to exist.

So the bottom line is, whatever the data, it's
all we have and we'll use it. Improvements colne
slowly because analysis for planning, which is
really what we ought to deal in, is not perceived
to be as important as operational data. Fighting
fires and crisis management are a large part of
daily life in the criminal justice system. We

in the data business have to be prepared to
respond to those needs. That scientific methodo-
logy and data cleaning sometimes suffer goes
without saying.

Lest I be accused of being insensitive to the
principles of management, I am very aware that
Delaware has developed a bottom~up criminal
justice information system.  We have numercus
applications at the operating level. It's when
tactical or strategic questions are asked that
we have very disparate data. The data problem
is not always the absence of data but sometimes
too much data that is irrelevant. We tend to
collect that which is easiest to collect whether
or not we really need it. To paraphrase Russell
Ackoff, the noted management thinker, "Wisdom
is the ability to control what you can and not
fret over what you can't."
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Policy Relevance in Criminal Justice Research

Daryl Fischer
Paul Stageberg

Stat/stlcal Analys:s Center, Offlce for Plannmg and Programm/ng

Introduction

One of the major challenges in social
science research is to make analytic products
policy Televant. Despite good intentions, data
presentations frequently end up being too general
or too superficial to directly inform policy
deliberations on complicated issues. In other.
cases, researchers "overkill" the problem by
writing reports that only their ¢olleagues can
redd. As a result, much of the material generat-
ed by social science research organizations, both
publlc and private, lies unused in large stacks

"out of sight" and "out of mind." '

At the Iowa Statistical Analysis Center,
we've become acutely aware of this problem and
have adopted a hard and fast rule to guide our
research and report writing efforts: unless a
research project can potentially and realistical-
ly have an impact on the operation of crifiinal
justice or on important policy deliberations, we
won't do it! As a result, most of our projects
deal with the needs of the Governor, the Legis-
lature, and operational agencies. Since legis-
lators, administrators, judges, parole board
members, and other 'non-researchers' have little
time or patience to offer in consuming our pro-
ducts, we strive for reports and presentations
that are relatively short, hard—hitting, £4d to
the point,

Obviously, as research professionals, we
want our products t9 be sound methodologically
and to show a high level of expertise and sophis-
tication. -Yet this desire must be carefully bal-~
anced and tailored to allow those unfamiliar with
'research methods to assimilate the material. 1In
this paper, we would like to discuss some of the
approaches we have taken in Iowa to identify the
important research issues in criminal justice ‘and
to conduct the type of quality, policy-relevant
research that can inform those issues.

It is our view that the survivors in social
science research during this period of funding
parsimony will be those who can bést balance
superior statistical/technical capabilities and
a working appreciation for justice system pron
blems and needs. - The siccessful researcher will
need to. wear a number of hats, as a quality stat-
igtician, computer scientist, writer, public
speaker, and politician. The days of grace are
over for socidl science research. :

Identifying the Important Issues

When the Statistical Analysis Center began
operation in early 1978, most of the incoming
staff had previously been involved in criminal
justice research and planning in other state
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agencies. As a result, the staff came in with an
appreciation for many of the important criminal
justice issues facing the’state.

One of the major issues in Iowa, as in other
states, has been the size of the prison population,
Each year, the legislature has debated the con-
struction of new prison facilities and whether
other alternatives should be cons1dered,»such as
changes ‘in sentencing and/or parole laws or an
expansion in community-based alternatives to in~
carceration. As is normal in legislative bodies;
the debate has dealt mainly with questions of
costs and funding, but issues of public protection
and punishment have also played a role. Law en-
forcement advocates have emphdsized the need to
protect and punish and to find solutions to the
apparently growing crime problem in the state.
Others have cautioned against fiscal irresponsi-
bility, while yet a third group has pushed for
more humane and effective treatment of offenders
in community programs.

Very early on, the Statistical Analysis Cent-
er recognized that a major emphasis in its re-
search efforts should be directed to assisting the
state in avoiding the unnecessary construction of
a new state prison. Both the Governor and the
Legislature had expressed displeasure with the
thought of the massive expenditures required for
such a project. Further, various studies have
suggested that rising prison populations may be a
temporary phenomenon associated with the "age
buige" of post-WWII babies moving through the
crime-prone years.

The approach we took in Towa to analyze the,
prison population problem differs in one. primary
respect from the approacheés used by many other '
states. While many others have accepted current
admission and release practices as 'givens''--
resulting in the development of multi-year prison
population forecasts and projections--we have,
instead, devoted the majority of our time to.anal-

_ysis of the types of persons sent to prison in-

Iowa in an effort to identify those who either
don't need to be there at all or who could be re~
leased in shorter periods of time. Underlying
our work is the realization that the size of a
state's prison population is policy-driven, the
result of decisions determining who needs to be
punished, who needs to be rehabilitated, and who
needs to be locked up for public protection.

Necessarily, the issue of public protection
arises in the context of efforts to avoild prison
overcrowding. Reducing the prison population
would obviously involve the release of offenders
who would otherwise be incarcerated, with the re~
sulting question of a possible threat to society.
In a more general context, public protection is
an important issue in and of itself, Legislators

and releasing authorities are continually looking
for ways to provide better public protection from
dangerous and recidivistic offenders. Research
directed to this end could yield benefits both
for the justice system and for society as a whole.

Other issues of importance include the de-
bate over the relative advantages of determinate
and indeterminate sentencing; concerns with pros-
ecution/sentencing/parocle disparity by sex, race,
or jurisdiction; the issue of punishment versus
the other goals of sentencing and corrections;
the issue of classification of offenders in and
out of institutions for custody and supervision-
level assignment; and the more general issue of
the allocation of resources by correctional agen-
cies=-where should the money be spent to get the
most bang for the buck?

Parole Guidelines

The Parole Guidelines System offers a prime
example of the application of criminal. justice
research to real-world problems. <In early 1981,

" the Statistical Analysis Center completed the

development of a set of guldelines to assist the
Iowa Board of Parole in determining how much time
individual inmates should serve and when they
should be released, in keeping with the goals of
public safety, punishment, and other concerns.
The system was formulated specifically to help
the Board increase paroles and stabilize the pri-
son population while simultaneously reducing vio=-
lence among parolees.¥*

The guidelines reflect the results of two
separate but coordinated research studies, one of
time-served patterns among inmates released on
parole in previous years and the second of the
factors that best predict success and failure of
parolees.  In these studies, the Statistical
Package for the Social Sciences (SPSS) was used
to examine the experiences of several thousand
offenders who moved through the adult correction-
al system in Iowa in the mid-to-late seventies.
Several statistical techniques, including regres-

' sion analysis, configural analysis, and unit

welghting (the Burgess technique) were used to
identify the best possible predictive combina-
tions of independent variables in the data base.

The first study was directed to the formu-
lation of descriptive guidelines to quantify
past Parole Board practices, that is, a mathema-
tical/statistical model of past parole decision-
making. - Thisg study identified the fact that
three factors explain much of the variation in
time served among parolees: (1) the length of
the inmate's sentence, coupled with the serious-
ness of the crime for which convicted, (2) the
number and seriousness of previous adult felony
convictions (emphasis on past prison record),
and (3) current institutional misconduct.

Past time-served averages were calculated
and displdyed as a functionqof the logical com-
binations of these factors. 'Thig "statistical
overview" of past parole decision-making afford-
ed a clear formulation of existing parole

- policies and practices and thus gave us a ''base"

from which to estimate the impact of alternative
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policy modifications, such as increasing term
lengths for certain offenders and decreasing them
for others.

The second study was directed to an entirely
different concern, i.e., the identification of
the types of offenders who fail at the highest
rates while on parole and/or pose the greatest
threat to society after release from prison. The
goal of the study was to identify through various
"risk-assessment' techniques the characteristics
of "high-risk' offenders and thus also of 'low-
risk" counterparts. - The resulting prediction
"guidelines" could alsc be called descriptive in
that they describe the past performance of vari-
ous categories of parolees. However, they are
also highly prescriptive in that they provide use-
ful information for the parole board in screening
inmates for potential risk to society. It is
this prescriptive function that holds the potent-
ial benefit both to the Board and ultimately to
the state and to the general public in terms of
reduced expenditures for corrections and better
public protection.

Offender Risk Assessment

The risk assessment portion of the project
was completed in mid-1980, following approximate-
five years of research at a cost of over 3,000
man~hours and $300,000. The final product en-
tailed two predictions, one of recidivism in gen-
eral and the second of new violence. : Using the
Mean Cost Rating (MCR), the Coefficient of Pre-
dictive Efficiency (CPE), and general percentages
of correct prediction, the staff determined that
the system was approximately 75% accurate in pre-
dicting both violence and general recidivism, es-
tablishing the Iowa system as one of the most, if
not the most, accurate system in the country.

Following the completion of the recidivism
research; the staff devoted the next several
months to completing research on time-served pat-
terns and on interrelating the results of the two
studies., Essentially, a set of descriptive guide-
lines of past parole practices was devised and
was then modified to reflect the application of
risk assessment as a separate 'dimension" of the
decision to parole. Guideline terms of expected
time-to~be-served were modified to allow for: long-
er terms for the highest-risk offender and short-
er terms for the lower-risk ones.. The new 'pre-
scriptive" guidelines were carefully structured
to achieve a definite anticipated impact on the
prison population, in terms of increased paroles
of lower-risk offenders, and on public protection,
in terms of reduced recidivism and violence among .
parolees.‘

The structure of the current prediction/risk-
assessment system is summarized in Figure 1. The
process involves five steps, based on an analysis
of four types of offender factors: (1) Age at
Conviction, (2) Substance Abuse History, (3) Cur—
rent Offense Classification, and (4) Prior Crimi-
nal Record. The emphasis of the system is on the
identification of types of recent serious crimi=
nal history, coupled with other good predictors
of .recidivism such as an early age at the current
conviction, a serious substance abuse history,




and conviction of an offense that is frequently
repeated. We find, then, that the most.danger-.
ous or recidivism prone 6ffender is typically a
male in his late teems or early twenties who has
a history. of serious substance abuse, who has had
- a recent serious prior involvement with the jus-
tice system, and who is currently convicted of an
offense such as burglary, robbery, motor Vehic}¢~

_-theft, forgery, or aggravated assault.

In the new model, there are effectively
three levels of risk, labeled Poor Violence Risk,
Poor Property Risk, and Good Risk. Recently, SAC
staff tested the accuracy of the new model on a
sample of 722 ex-prisoners followed for approxi-
‘mately four years each. Figure 2 illustrates
the high level of accuracy of the model on this
sample, i.e.; the Poor Risks comstituted 35% of
the sample yet accounted for 85% of the total
threat of violence. These figures translate -
roughly into 85-90% accuracy in-prediction:

'y

- Figure 1
- The iowa Risk AsséSSment Model
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- Classification R :

Guideline Implementation and Impact o

Ta eariy 1981, the Parole Guidelines System

- was put into final form and was presented to both

the Board of Parole and.the Iowa General Assembly
for .consideration to aid in ameliorating the pri-
son population problem at: the time. ‘Subsequent- .
ly, the Board agreed to begin using the guide- '~
lines and was given further support for that de=

e
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Figure 2

The Iowa Risk Assessment Model
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ed the Board to congider statistical predictions
of recidivism in making parole decisions. In:

. April, 1981, the system was formally implemented,

and since that time (to August, 1983), the Board

h

' has reviewed over’4.000‘éaaes'in’qhigthqidelihg

‘ information was available.

7 Early in théﬂﬁrojeﬁf,;whéhfthé Bbéfd_wés !
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‘ de¢iéion by ‘the ﬁéséége'Sf‘H;F;i849;*ﬁﬁiéh requirs
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still ‘adjusting to the use of thé guidelines,
and when the SAC staff had yet to fully under-
~ stand:the complexity of the parole decision, the
rate of -agreement betweén: recemmendations and
- actual parole decisions was in the neighborhood
of 40-60%. At the present- time, however, we sae
about a 75-807% rate .of agreement. Further, the
Board members themselves have expressed the feel-
ing that they've come to depend on the guidelines
to help them make good decisions. . It would ap-
pear that the "prescriptive" nature of the guide~
‘lines will soon become more "descriptive."

In H.F. 849, the General Assembly called for
a final report to be submitted by January 1, 1983
on :the progress of the Parole Guidelines System.
The report, entitled The: Impact of Objective
Parole Criteria on Parole Release Rates and Pub-
Jic Protection, documented that the guidelines, = -
combined with a legislatively imposed population
limi;,;had:cbntributed'to‘g.égg.increase-in pa-
roles during 1981-1982 over the previous two
years, which served to prevent extremely Serious
overcrowding in state prisons. Further, with the
aid of the violence-prediction portion of .the
guidelines, the Board of Parole was able to re-.
duce the rate of violent crime among parolees by
35% and the general threat posed by a typical
parolee by 17%. Despite the huge increase in pa-
roles, the conclusion of the report was that pub=

lic protection had not been compromised in the
- process. ~ . R :

Transferabiiity of the Iowa Model

< During the last several months, the Statis-
tical Analysis Center has congiderably simplifi-
ed and improved the risk-assessment svstem, with .
the result that it is now judged suitable for
use outside -the state. During the next year, the
Iowa SAC will be preparing a series of manuals
and reports dedigned to interest other juris-
‘dictions in either adopting the Iowa model or in
conducting parallel research. This effort is

--belng-funded by the Bureau of Justice Statistics

with support from the Criminal Justice Statistics
Assoclation. . ‘ ERL K

The present. simplified risk-assessment model
‘has been shown to be approximately 88% accurate

in predicting serious recidivism and vidlence, -

The Iowa SAC conservatively estimates that, with
the Iowa model, prison populations ‘nationwide

‘could be reduced by 20%. . with no increase in

threat to. the -general public. Further, with mofé
emphasis on incapacitation of potential recidi-

-vists, the total threat to society. posed by -pa-

roles could be reduced by 35% while simultaneous~
ly reducing prison populations by 5-10%.. Various
strategies/scenarios for implementing the Iowa ..
model would lead to varying benefits in reduced. "
prigon populations and enhanced public protect- .
ion.  In amny case, considering. the apparent:im-

‘pact that recidivism/parole research has had on

the prison population problem in-Towa, we strong-
1y recommend that other states begin considering

gimilar efforts, & ..
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The Classified Sentencing System

The Towa: ClaSsified]SentencingvSystem is -
another example of the application of research

methods to the solution of a perplexing problem in

criminal justice. Over the last several years in
Towa, as elsewhere, there has been a growing dis-
satisfaction with parole and the indeterminate

sentencing system.

the expefise of punishment and deterrence, and the
general -lack of fairness and "justice" in the de-
termination of criminal penalties.,

In 1976, for example, the Iowa General Assem=

bly enacted ‘a group of mandatory sentence provi~

sieons that prohibited the granting of probation to
. certain classes of offenders and established mini-

mum. prison terms for others. Applicable to about

10-15% of prisoners, these provisions narrowed the
gap between the present indeterminate system and a

determinate model eliminating parole release dis-
cretion. = However, in 1982, following a series of
murders charged to parolees from state institu=

tions, the legislature began deliberations on fur-~

ther limitations of parole discretion.

Testimony was received from many sources, in-
cluding county attorneys, Jjudges, and other public
officials to the effect that the indeterminate
sentencing system was«not working and that the
state should move to-a determinate system in which

Judges would have greater control over time served.

Some . further advocated the move to a Sentencing
Guidelines System to allow structured discretion
for.judges in-setting prison terms.

During the latter half of 1981, in anticipat-

ion of legislative debate on sentencing reform dur- "

ing the upcoming session, the Governor established

'd body called the Interagency Council on Criminal

Justice Planning.
developiient. of alternatives and proposals for leg~
islative debate on this issue, among others. The

This. body was charged with the

- Statistical Analysis Center was -asked to provide -

staff support: for this effort and, as a result,
undertook in-depth research into various sentenc-
ing models and systems. L

: fin parﬁ,,fhis‘invoivéd thé documentation.off

the relative advantages and disadvantages of deter~

minate and indeterminate sentencing, including the

potential impact on prison, population, recidivism,

and other facets of system operation of the move to
a,determingte‘mbdel..»Further,,qonsideration was

_glven to the possibility of a "hybrid" system in-
corporating aspects.of both extremes,

- Specifical~
ly, a system was devised by SAC staff that would .
allow for continuation of the parole release funec—
tion, only within definite limits to be set by

lay. A simple classification system based on.cur-

. rent offense severity “and past adult felony convic-
tions was devised that would allow the legislature
to-set basic "ranges" of parole discretion associat-

ed with these factors.. The more serious the past

and;presenc_offgnses,,the_less‘che‘discretion al=-

lowed for .early release, and the greater the po~ .

© tential maximum penalty.

1.~ Critics point to generally un-~
fettered discretion vested in paroling authorities,
the early release of sométimes dangerous criminals,
an emphasis on rehabilitation and reintegration at

{
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This Classified Sentencing System was struc=
tured in such a manner that it could be ingérporat-
ed directly into the Code of Yowa yet retain con-
siderable discretion at the. parole. lsvel, Fur-
ther, the Habitual Offender Classification Sys-
tem, which measures the seriousness of the past
record, was structured to correlate strongly with
the risk of recidivism as ascertained from recid-

ivism research previously conducted in Iowa. In

this manner, potentially longer terms could be al-
lowed for the most dangerous offenders, while the
early release of low-risk offenders would be.fur-
ther encouraged.  The Classified Sentencing Sys-
tem would thus provide for greater potential im-
pact of the previously discussed Parole Guidelines
System on prison population and public protection.

Following extensive work with legislative lead-
ers in ironing out the details of the system, a
bill was introduced and passed by the Iowa House
of Representatives on a 94 to 2 vote. However,
because of other pressing matters, time ran out at
the end of the session before the bill could be
passed by the Senate. Further, many key legislat-
ors left the General Assembly prior to thé next
session, and despite the support of newly elected
Governor Branstad, the bill died in committee in
1983 due to a lack of understanding of its rami-
fications.

Nonetheless, the Classified Sentencing System
is now being considered by the Iowa Board of Pa-
role for incorporation in their administrative
rules. If adopted, the system would serve to es-
tablish "parole policy guidelines" to provide
basic expectations on time served for the Board,
for inmates, and for the general public. This

move has the support-of the Governor and may well
N =

deflate any further interest in a move to deter-
minate sentencing in Towa.

Sentencing and Community Corrections

The: whole issue of sentencing policy and the
use of community alternatives to incarceration
has been at the forefront of criminal justice
debate in Iowa for a number of years. Following
the early success of the Des Moines Project,
which received the first "exemplary" designation
from the Law Enforcement Assistance Administration,
the Legislature moved quickly in 1973 to fund a
statéewide community corrections network. - Based
on favorable evaluations of the Des Moines Project
prepared by the National Council on Crime and De-
linquency, eight locally administered community
corrections projects were established across the
state offering pre-trial release screening, pre-
trial supervision, pre-sentence investigation, -
probation supervision, and community residential
corrections services.

With the new emphasis on the use of cOmmunity

‘corrections programs, - the widely expressed ex—

pectations of corrections officials, the Legisla-
ture, and the Governor were that Iowa was entler-’
ing a new era of de=-institutionalization of adult
offenders. Some officials even speculated openly
that one ' of the two major prisons in the state
could soon be closed with the éxpected decrease in
the prison population.

In 1976, following a 22% increase in the
population during 1975, a special "blue ribbon
committee," officially entitled the Advisory Com-—
mission on Corrections Relief, was appointed to
study the sources of the increase and to offer op-
tions to rezolve the apparently growlng prison pop-
ulation problem. This commission collected exten-
sive data on trends in various correctional popula-
tions and on the characteristics o6f prisoneéers and
community corrections clients.

The conclusion of the Commission, after a care-
ful consideration of available evidence, was that
the prison population problem was only temporary
in nature and that no new prison constriuction was
necessary. The basis for this conclusion was two-
fold. One, the Commission's analysis of a profile
of state prisoners indicated that as many as 15-20%
of committed offenders could, and should be ‘divert-
ed to community corrections programs with 1little
additional threat to public safety. Two, the Com~
mission observed that the community residential
corrections programs had been implemented in only
one of the state's eight judicial districts, and
that establishment of these programs in remaining
districts would reduce "unnecessary' prison commit—
ments.

"Since residential facilities were to be expand-
ed statewide during 1977, the expectation of the
Commission was that individuals of the type iden-
tified in the 15-20% group would no longer be sent
to prison. This observation was further supported
by the estimate of a public official that the ex-
isting residential program in Des Moines had oper-
ated as an alternative to imprisonment, rather
than to probation or other programs; for 75% of its
clients. ' 'In fact, the Commission developed a pri-
son population projection that indicated a decline
in the population in the foreseeable future based
on the impact of the new residential programs.

However, the expectations of the Commission did
not hold true, despite the full implementation of
the ¢ommunity corrections model. In fact, the pri-
son population continued on the previous upward
trend as if nothing whatsoever had happened in the
interim. .

During 1977-1978;, a second group called the Cor-
rections Master Plan Task Force was formed to study
the Commission's findings, to determine the sources
of error in their estimates, and to make further
appropriate récommendations. This group concluded
that the major error in the Commission's calcula-
tions derived from a faulty estimate of ‘the potent-
ial ‘impact of the new residential programs on. the
prison population. By means of a careful statis-
tical analysis of offender characteristics, the:
Master Plan staff concluded that instead of the
75% estimate used by the Commission, at most -20%
of residential corrections clients were being di-~
verted from the state prison system, and no more
than 15% successfully. The Commission had vastly
over-estimated the impact of the community cor-
rections program on the prison population.  The

majority of residential clients were in fact young .

property offenders without serious prior records,
most of whom would have been placed on straight
probation had the residential programs not been
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available. The full coriclusions of the Master
Plan group on this issue are detailed in the re-
port Crime and Criminal Justice in Iowa: Volume
IX - Prison Population from the Statistical
Analysis Center. :

The SAC report concluded further that the
members of the 15-20% group identified by the
Commission were not in fact better risks for re-
lease than were remaining prisoners, partially
due to the fact that the Commission's amalysis
ignored factors associated with the risk of recid-
ivism. However, this opened up a whole line of
research by the SAC as to the identification of
individuals committed to state prisons unneces-
sarily, i.e., who could safely be placed in com-
munity corrections programs without depreciating
the seriousnéss of convicting offenses.

As in the Commission's analysis, the SAC ex~
amined this issue in relation to the problem of
jurisdictional disparity in sentencing. It soon
became apparent that many of the so—called ‘marg~
inal" commitments to state prisons were coming
from certain counties and judicial districts where
more reliance was placed on the use of imprison-
ment as a sentencing alternative. In 1979, a com-
mittee was appointed by the State Supreme Court to
study the sentencing disparity problem, with SAC
staff providing research support for the project.

Following the study of approximately 17,000
felony sentences handed down in the state during
1974-1979, the SAC developed a statistical model
for ascertaining the extent of sentencing dispar-
ity across state jurisdictions. The application
of this model led to the conclusion by the Com-
mittee that sentencing disparity by jurisdiction
did exist in Iowa, and that it was signdficant,
but that it did not constitute a serious enough
problem that remedial steps should be taken at
that time.

Despite-the conclusion 6f the committee, in-
terest continued in the state in the sentencing
disparity phenomenon, éspecially in 1light of the
fact that the prison population was continuing to
rise.  With the prison population problem as a
major source of inspiration, the SAC became heav-
1ly involved in the study of existing sentencing
policies of judges and generally in a line of re-
search parallel to the study of parole decision-
making: “In fact, a system of model sentencing
guidelines, based on the same classification
scheme ds the parole guidelines, was formulated

“dn late 1980. . The reports Risk Assessment in

Iowa and Offender Risk Assessment: Implications

for Sentencing and Parole Policy from the .SAC

discuss the results of the sentencirg résearch

-and the potential impact of implementation of the

model guidelines:

%

It ﬁas‘the estimate of the SAC that both the

~ number of commitments to staté prisoms and the

burden of recidivism among comijunity corrections
clients could be reduced by 252y if judges would
begin using the model guicelines in reaching sen-
tencing decisions.  ‘Although the sentencing guide-
lines were not implemented in the same manner as
the parole guidelines, they were tested in Polk
County during 1981 with apparently favorable
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results.

In early 1982, following continued increase
in prison population, the Department of Social
Services, which operated the prison system and
monitored community corrections, asked the SAC to
undertake a study of the impact of jurisdictional
sentencing disparity in the prison population and
to look for means of solving the problem. As a re-
sult, detailed offender and offense information was
collected from inmate files on 559 individuals com-~
mitted to state prisons during 1981. The staff
calculated risk assessments on all 559 offenders
and otherwise developed measures of the serious-
ness of the committing offense, the prior record,
and other factors affecting the decision to impri-
son. A model was then constructed to judge the
"marginality" of a given commitment, i.e., the ex-
tent to which a given offender might have served as
a good candidate for community corrections.

The conclusions of this study, which have yet
to be published, were that (1) approximately 15-
20% of committed offenders could instead have re-
alistically been placed in community corrections
programs without serious additional threat to so-
ciety and (2) the bulk of these "marginal" commit-
ments were coming from certain judicial districts
and counties with higher than average commitment
rates. This suggested an avenue of approach to
solving the problem by working with judges in those
Jjurisdictions in better identifying good candidates
for release.

Further, SAC staff formulated a strategy for
the identification of "marginal commitments' soon
after prison admission to allow corrections offi~
cials to recommend such individuals back to the
court for reconsideration of sentence and release
on shock probation. ‘It was envisioned that this
process would also provide candidates for early
parole, To date, the project has not gotten un-
derway due to a problem with the timely generation
of inmate files in the Parole Board Office. None-
theless, the SAC fully intends to pursue this pro-
ject as time permits.

)
e

looking at Statistics in the "Right" Way

Much of what we have discussed so far has
concerned rather sophisticated studies of recidi=
vism and decision-making patterns and the struc-
turing of guidelines and other tools: for translat-
ing research into practice. However, there are a
number of quite simple and straightforward furc-
tions that research organilzations can undertake
that can have an fupsdct on criminal justice policy.
Two examples of such application comeé to mind.

In late 1981, when the Interagency Council on

* Criminal Justice Planning was discussing system

problenis and needs, it was noted that the increase
in the prison population during the preceding se-
veral years had been accompanied by a nearly cor-
responding increase in the level of reported vio-
lent crime in the state. This concurrence in
trends had frequently been noted by legislators and
other system critics, and served to convince many
that a new state prison was necesssary to meet the
increase in Vviolent crime. , )

b
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However, in presenting the information to the
Council, the staff noted that the increase in
violent crime had, in fact, very little relation-
ship to the increase in the prison population.

The reason for this derived from a more careful
examination of the crime data and of basic statis-
tics on system operation. The SAC staff observed
that almost all of the increase in violent crime
in Towa between. 1975 and 1980 fell in one cate-
gory-~aggravated assault, The number of murd-
ers, rapes, and robberies had changed very little.
Further, aggravated assault is the one violent
crime that is unlikely to lTead to imprisonment

for several reasons. First, many are reduced to
simple assaults, which can't possibly result in a
prison term. Second, the commitment rate among
persons convicted of aggravated assault is compar-
able to that for burglary and is much less than
that for the other violent crimes, Finally, most
aggravated assaults are charged at a level that
cea lead to at most a one- or two-year prison
sentence, with the result that persons convicted
of that crime gengrally serve shorter than aver-
age prison terms. All this is reflected in the
fact that only a very small fraction of prisoners
are committed for aggravated assault,

These observations established clearly that
the increase in reported violent crime in Iowa
during 1975-1980 was very misleading. The SAC
staff demonstrated that much of the increase in
the prison population during 1975-1980 was not
due to an increase in violent crime, but rather
to an increase in adult arrests for non-~violent
crimes such as burglary. This observation was
vital to an understanding of what had indeed been
happening in Iowa's criminal justice system and
where the major problems lay. , :

A second situation arose in early 1981 dure
ing legislative debate on a solution to the
prison population problem. At that time, the
General Assembly was made aware that the prison
population had jumped by .18% during 1979-1980.
Further, the Department of Social Services had
noted that prison admissions had increased by
12% from 1977-1978 to.1979-1980, and based in
large part on this trend, the Department was
projecting a further increase in the population
through 1982. Since there is very little
that can be done to reduce admission levels di-
rectly, indications were that new construction
might be necessary to meet future populations.

However, in taking a closer look at. prison
population movement data, the Statistical Analysis
Center observed that the 127 increase in admis-
sions during 1979-1980 was actually an artifact
of the advent of sliock probation as a sentencing
alternative for judges. In fact, 867% of the in-
crease in admissions was of offenders who would
end up serving no more than three months in pri-
son. - As. a result, the impac¢t on the prison
population of increased admissions was far less
than 127%. TFurther, most shock probationers are
young property offenders without serious records
who would have been placed in community. correct-
ions minus the shock probation option, i.e., the
12% admission increase was for the most part not:
of regular "prison types." Instead, the SAC docu-
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manted that 797 of the .increase in the prison
population diring 1979<1980 was due- to-.a 29% re=~
duction in paroles from 1977-1978. This apparent-
ly had gone unnoticed, or at least was not suf-
ficiently emphasized in the analyses by the De-
partment and its consultants. ‘

As a result of the more accurate trend ana-
lysis provided by the SAC, the legislature re-
cognized the real source of the problem at the
time--reduced paroles--and subsequently enacted a
prison population cap, placing most of the re=
sponsibility for population control with the Boar
of Parole. ; v

Much of the work we have done in Iowa leads
to the conclusion that many of the assumptions
upon which the justice system has operated in the
past are clearly in error.  Study of the prison
population and of sentencing practices has brought
to ‘light many of these false assumptions.

One example which is applicable in almost
every state pertains to judicial sentencing
practices. In discussions with criminal justice
professionals, legislators, and concerned citizens,
everybody agrees that judges send the "worst
risks" to prison. After .all, what judge would
jeopardize the public by knowingly referring high
risks to non-secure settings?

Qur study of Iowa sentencing practices, com~
bined with offender-based risk assessments, shows
clearly that there is not a strong risk-related
dichotomy between those sent to prison and those
who remain in the community. While it is possible
to develop a system of classification that would
generally separate 'prison types" from.'Community-
based types," such a system would not necessarily
correlate strongly with risk. In Iowa, for example,
the highest average risk for new property crime is
found among those referred to community residential
facilities, not among those sent to prison.

Another -example is found in the dichotomy fre-
qently made between those sent to prison for prop-
erty offenses and those referred for violent crimes.
In discussions about methods to avoid prison over-
crowding in Iowa, it has not been unusual to hear
support for the concept of releasing property of~
fenders at earlier dates, while either maintaining
or lengthening terms for violent offenders. = Much
of this debate apparently is based upon the belief
that those committed to prison for violent offenses
are significantly more dangerous to the public
than those committed for property offenses.

Drawing such a simplistic dichotomy, however,
shows little appreciation for either the nature of -

. many violent crimes or for the development of

criminal careers. Iowa research shows clearly that
many of those committed to prison for violent
crimes are incarcerated not because of lengthy
criminal careers or dangerousness, but due to the
severity of a single offense. While society may
frequently feel the need to punish single offense
violent. offenders, our research indicates that many
present very little threat to society if referred
to community--based or other non~secure correction-
al programs. e

e
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On the other hand, many of the property
offenders sent to prison constitute real threats
to public safety, not only for new property crime,
but for violent crime as well., This is true in
part because of many of the property offenders
sent to priseon are committed due to lengthy
criminal careers and a series of past failures
in community-based programs. Many of them are
incarcerated in their. late teens and early
twenties during very actlve portions of their
crimingl careers. ' Some, while they show only
property offenses on their rap sheets, will
ultimately "graduate" to armed robbery -and
Gther more serious violent offenses.

The lesson in this is that research may fre-
quently be of assistance in examining the
validity of the information and assumptions‘upon
which policies are based, Thig is particularly
true in the justice system, as all too frequent-
1y policies and procedures exist simply because
people have gottén used to them. Many of the
decisions made in the justice system historical-
ly have been made by "the seat of the pants."

We are starting to make some progress in
this area, however, as practitioners and planners
become more comfortable with basing their de-
cisions upon good information. We researchers
have an obligation'to assist the policymakers
In reaching informed conclusions.

Our experience with the Iowa Board of
Parple is instructive. The Board wasn't quite
sure about the utility of statistical risk
assessments when they first became available
to them two years ago, and at first they viewed
the assessment somewhat suspiclously. After
having referred to individual assessments since
that time, however, they now report a need
for the assessments to make informed.parole
decisions. The researcher who attends the
needs. of  practitioners and policymakers
can have significant impact on system
operation, and, to our thinking, is .
perhaps the best hope for improved Justice
system operation in the future.

*We have space here to give no more than a genéral overview of the development, structure,

application, and impact of the Parole Guidelines System.

For a detailed discussion of

these topics the reader should refer to several publications from the Statistical Analysis

Center.
Iowa research:

In addition, two other reports provide useful references in understanding the

"Finding the Balance in Prison Sentencing,"‘Iowa Review Quarterly, Office for

Planning and Programming, Winter, 1983, Volume 2, Number 1.

Keon S. Chi, - Offender Risk Assessment:

The Iowa Model, Innovations Transfer

Project, The Council of State Govermments, July, 1983.
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Is Crime Seasonal?*

Carolyn Rebecca Block, Statistical Analysis Center/

"llinois Criminal Justice Information Authorlty

Introduction

Researchers and policy makers often take for
granted that seasonal fluctuation in crime is an
established fact. To suggest otherwise goes
against the grain of a long tradition in
criminology. Indeed, Brearley (1932:161-199)
beging his review of the literature on criminal
seasonality with Hippocrates, and Wolfgang
(1966) cites. scholarly works dating from 1825,

Quetelet, a Belgian statistician and one of the
earliest investigators of seasonal fluctuation
in crime (1842: 90 also see Sylvester,1982),
states,

The seasons, in their course, exercise a
very marked influence: thus, during sum-
mer, the greatest number of crimes
against persons are committed -and the
fewest against property; the contrary
. takes place during the winter.

The assumption that crime occurs seasonally
continues to be made today. In heralding the
"War on Crime" of the Johnson administration,
the President's Commission on Law Enforcement
and the Administration of Justice (1967:27)
stated that

Murder is a seasonal offense. Rates are
generally higher in the summer, except
for December, which is often the highest
month and almost always 5 to 20 percent
above the yearly average. In December,
1963, following the assassinaticn of
President Kennedy, murder: ez -Ueidw the
yearly average by 4 percent, one of the
few years in the history of the UCR that
this occurred.

One of the most influential basic criminology
textbooks in the United States, Sutherland and
Cressey (1978:82), states that

statigstical studies show very uniformly
that crimes against property reach a max-
imum in winter months, and crimes against
the person and againat morals in the sum-
mer months.

In reality, the answer to the question, "Is
Crime Seasonal?" is not nearly so straight-
forward as these quotes would suggest. Some
types of crimes fluctuate with the seasons,
while others do not. The same crime may show
seasonal fluctuation in one geographic area, but
not in another. The same crime in the same

_geographic area may fluctuate seasonally duting

one time period but not during another. In
addition, the decision as to whether or not a

_particular series is seasonal depends upon the

conceptual and operational definition of
seasonality the decision-maker uses.
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This report first reviews some analytlcal issues
that must be considered in decisions regarding
the seasonal fluctuation of crime. Second,
using analysis that the Statistical Analysis
Center has conducted over the years, the report
answers the question, '"Is crime seasonal?" for
specific crime types, places, and time periods.

The report ends with a review of analyses, pub-
lished and unpublished, that deal with seasonal
fluctuation in crime, including a review of the
findings of a previougly unpublished survey of
analyses done at the state level. Studies were
not selected for inclusion in this review bib-=
liography on the basis of good methodology or
any other quality criterion. The report simply
attempts to provide a comprehensive review of
the existing literature.

- Issues in the seaaonality of crime

The question, "Is crime seasonal?" is not
easily answered with a yes or & no. The answer
depends upon the statistical criteria ubed to
make the decision (see Block,1983). Methods of
seasonal analysis are not completely objective.
Their results must be interpreted, and :
researchers using the same method may come to .
differing conclusions. There is even dis-~
agreement among statisticians on the very,
definition of seasonality.

-For a complete discussion of alternative

conceptual and operational definitions, see
Block (1983). For the purpose of this report,
we will use Kallek's {1578:15) simple and
straight forward definition:

Seasonality refers to regular periodic
fluctuations which- recur every year with
about the same timing and with the same
intensity and which, most importantly,
can be measured and removed from the time
series under review,

Not all analysts concur with this definition., A

- case in point is Warren, et al. (1981), who‘

found homicide to have a seasonal pattern'that
changes from year to year. That is, peak
month" in some yéars is a "trough month"

other’ years. . The authors conclude’that homlcide
is. seasonal, but Minconsistent." Since year-to~
year consistency is implied in Kallek's defi-
nition, if we accept that definition, "incon-
sistent seasonalxty" is a contradiction in
terms.

‘This gection dealp with several methodological

and analytical isijues that affect an investi-
gator's-decision #ds to seasonality. These
issues may explain the seemingly contradictory

.results of some studies of seasonal fluctuation

in cnme .

e s o s,

~gignificance.

Length of series. Generally, a number of years
of data are necessary in order to answer the
question, "Is this crime seasonal?" with
confidence. A series shorter than seven years
is considéred too short for ‘a definite decision
about the presence of seasonality (see Block,
1983). The reason for this>becomes clear if you
consider that, in one year, you observe one
instance of each wonth. In six years, you would
have only six observations of Januaries, six
observations of Februaries, and so oti.

With an increasing number of observations
(years), seasonal fluctuation is described more
accurately. A few extremes will have less
effect on the total analysis in a longer series
than they will in & short series. Also, with a
very short serles, only strong seasonal
fluctuation is likely to produce statistical

In general, ‘the longer the
series, the more likely that relatively weak
seasonal fluctuation (that is, however,
consistent over time) will be significant.

Table 1 shows the effect of length of series on
a seasonal analysis, using the same method
(Census X-~11) and the same statistical criteria
(F of stable seasonality and percent :
contributiong of tlie seasonal and ‘irregular
components). The F value is an indicator of
significance, while the percent contribution of
the seasonal component is. analagous to a measure
of association.(l) The series, seven Index
crimes in Illinois, begln in 1972, but extend
either to 1977 (six years) or to 1981 (ten
years).

Because we cannot assume that observations in a
time series are independent, the-stable
seasonality F should be interpreted as an
indicator of the degree of seasonality, not as
an exact measure of significance. The "Plewes
rule-of~thumb' (Block, 1983) uses the irregular
contribution as a means' of interpreting the F
value. The Plewes criteria are: If the
irregular contributes 30 percent or more of the
total month-to-wmonth variation, the decision
should be "no stable seasonality," regardless of
the F value. If the percent contribution is 25
to 29, the F value needs to be at least 15, and
if the percent contribution is 15 to 24, the F
value needs to be at least 2.4l for the series

to be considered seasonal. An F value less than
2.41 indicates no stable seasonality, regardless
of the irregular contribution.

One effect of increasing the length of the
Illinois Index crime gseries was to increase the
F value. This happened for murder, forcible
rape, robbery, and burglary. However, the
stable seasonality F values of aggravated
assault, larceny/theft and motor vehicle theft
were lower in the longer series.

The percent contribution of the seasonal
compbnent over a one-month span does not always
increase when the length of the series
increases. For example, for forcible rape, the
seasonal contribution is 20.5% in the longer

-geries, and 27.2% in the shorter series,

although the F is higher in the longer series.
Thie is also true of murder and robbery. Why
ghould this be so0?

It is, of course, possible that there is less
seasonal fluctuation in the 1978~1981 years than
in the previous six years. In that case, the
addition of the 1978-1981 years to the series

would decrease the seasonal fluctuation overall.

However, if that were true, why would the 7
value increase? The answer to this apparent
contradiction is that a longer series allows a
more accurate description of seasonal activity.
This more accurate description tells us that the
seasonal contribution is less. Thus, it is
possible that these violent crime series contain
a weak degree of seasonal fluctua¥ion, and that
this weak fluctuation might become significant
in series that are even longer than these.

The literature of crime seasonality contains
numerous examples ‘of seasonal an&lyses based on
very short series, sometimes only oné’ "year (see
"Review bibliography," below). It is mot
surprising that different analysts, analyzing
the same ¢rime but for varying time periods,
would reach dlfferlng conclusions . about the
presence of seasonal fluctuatlon in that crime,
U
Local versus state or nationsl. What is th$
appropriate level of geographic aggregation to
answer the. question, "Is crime seasonal?"
Should we look for an answer at the local level,
or gt the state or national level? On one hand,

Six-Year Series

Ten-Year Series

1972-1977 1972-1981
Stable % Contribution Stable % Contribution
Index Crime . L F Seasonal Irregular F Seagsonal = Irregular
<
Murder 1.5 30.5% 68.7% 2.8 29.0%. 70.4%
Forcible rape © 8.1 27.2 72.2 10.0 20.5 79.0
Robbery . 7.1 34.4 60.5 10.9 32.3 65.0
Aggravated assault 49,5 63.1 35.7 . 45.7 59.6 38.5
Burglary ~10.8 52.8 43.2 19.3 55.9 41.7
Larceny/theft 104.6 - . 81.2 17.2] 95.8 80.7 18.2
' Motor vehicle theft ® 16.2 ~ 51.9 o 46.8Q ~13.0 T 39.1 59.6

it
|
il

i
Table 1. Census X-1l results, Illinois. Index crime%.A
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"using local data may lead to erroneous conclu-
sions about the seasonal pattern because of the
small numbers involved and the possibility of
local intervention or prevention efforts"
(Michael and Zumpe, 1983). On the other hand,
many, if not most, administrative and policy
decisions in law enforcement are made at the
local level, and relate to local policy. If
these decisions are based on information about
seasonality at at the national level, they may
lead to erroneous local-level conclusions
(Coldren, 1980).

The same phenomenon may vary seasonally in one
place but not in another. Some geographic
areas, such as a college town, a tourist mecca,
or the home of the state fair, hav¢ an influx of
population during certain seasons of the year.
In addition, if the weather is an underlying
cause of seasonal fluctuation, areas with
different climates may experience differing
patterns of seasonality. For examples, sea; in
the "Survey of the states" below, Arizona,
Delaware and Maine,

The argument that the effect of local inter-
vention or other "error" is "equalled out" in
nationally aggregate data is spurious. ‘Error
never disappears, though it may be hidden. At
the local level, with knowledge of the local
situation, there is a better chance to discover
and then control for local effects.

The case of aggravated assault demonstrates that
conclusions about seasonal fluctuation in a
crime may be very different, depending on the
local area concerned. In Illinois, the F of
stable seasonality in Index assault from 1972 to
1981 varies by jurisdiction -- Chicago, Cook
County (excluding Chicago), SMSA counties
containing a central city, suburban SMSA
counties not containing a central city, and a
typical small city of less than 50,000
population (see chart 1). The less urban the
place, the more aggravated assault known to the
police appears to fluctuate seasonally.

Such a change in the F, a measure of signifi-
cance, might be argued to be caused by a change
in the number of observations. It is true that
a longer series, or 4 series containing higher
obgervations, is more likely to produce a high
F, other things being equal, and there are fewer
reported assaults in Quincy than in Chicago.
However, the lack of seasonal fluctuation in
Quincy is evident not only in the F statistic,
but also upon inspection of the graph. Despite
the difference in scale, Chart 2 and chart 3
show that there is clearly a pattern of seasonal
fluctuation in Chicago, but no discernible
seasonality in Quincy.

Does crime occur seasonally, or is it reported

seasonally? Most homicides are, in their
characteristics, a subset of another crime —-
aggravated assault. They begin as a fight,
brawl or argument. Although some homicides are
precipitated by a robbery, a rape, a gangland
"hit," or another non-assault circumstance, the
great majority begin as a fight, brawl or
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Chart 1. Seasonal fluctuation of aggravated
assault: Illinois, 1972-1981 (Census X-1l
additive adjustment).

to occur in the gummer:

argument, and escalate to murder.  In Chicago,
68 percent of the homicides krown to the police
from 1965 to 1981 began as an assault, 17
percent began as a robbery, 2 percent began as a
rape or burglary, and the rest involved other or
unknown circumstances.(2)

Homicides that begin as fights or brawls differ
from homicides that begin as robberies in a
number of ways, including the weapon, the place
and time of occurrence, the victim~offender
relationship, ard many other characteristics.

In fact, homicides that begin as assaults are
more similar in their characteristics to
aggravated assaults than they are to homicides
that begin as robberies (see Block, 1977). They
can almost be considered to be separate types of
crime. A homicide that begins as a fight or
asgault can be thought of as a type of
aggravated assault, one in which the victim was
injured so seriously that death resulted.

Because assault homicides are similar in most of
their characteristics to all aggravated
agsaults, we-would expect them to be gimilar in
another characteristic, seasonal fluctuation.

If more assaults occur in the summer months, for
example, we would expect more assault homicides
However, Chicago data
(table 2) indicate that this is not necessarily
true. Aggravated assaults known to the police
fluctuate seasonally. Assault homicides do not.
Why does this occur? -

Chart 2.

Source:

* Index aggravated assault includes aggravated assault, aggravated battery, and attempted

murder.

\/
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Chicago Index aggravated assault, 1972-1981.%*

SAC edition, Illinois Uniform Crime Reports offense data.
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Chart 3,

Source:

* Index aggravatéd assault includes aggravated assault, aggravated battery, and attempted

murder,
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Quincy Index aggravated assault, 1972-1981.%

SAC edition, Illinois Uniform Crime Reports offense data.
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Additive. Multiplicative
Assumption® Assumption*
~ Stable' ~ % Contribution = - gtable % Contribution
Index Criwe F Seasonal ' Irregular o F Seasonal Irregular
All weapou typés : ‘ : : :
Aggravated assault 109.1 70.0% 27.3% - ' 104.5 70.3% 27.42%
Assault homicide 6.2 S 25,1 74.3 ‘ 6.2 ' 25,7 73.7
Firearms , : e o S ;
Aggravated assault 60.9 60.0% 35.4% 54.2 57.4% . '38.7%
Assault homicide 4.3 24;2’ 75.2 ’ 4.2 24,1 75.3
Other weapons _ T ‘ L e S
Aggravated assault . 89,2 65.6% 31.5% 90.6 65.0% 32.4%
Assault homicide 3,8 ~29.3 70.3 3.8

2.2 755

Table 2. " Aggravated assault and assault homicide: Chicago; 1967-1981 ,%*

*Under an additive assumption, the seasonal and
a multiplicative assumption, they are not. For

irregular components are independent; under
more detail, see Block (1983).’ :

**Sources: Assault data set re-constructed by the Authority from two sources, each con-

taining partial data: Chicago Police Department

records; and the City of Chicago Municipal

Reference Library. Time series data are in 13 "police periods" per year. To obtain
estimates of months for the present-analysis, we used a moving average.  This probably -
decreased the amount of seasonal fluctuation. ‘Assault homicide: see note 2.

In searching for an explanation, we hypothesized
that, in fact, assault does not “occur more often
in the summer than in the winter months.
However, it becomes known to .the police more
often in the summer months. More serious
assaults, involving serious injury and possibly
hospitalization, become known to the police with
greater likelihood than less serious assaults.
They are reported by medical personnel -and
hospital staff, and are more likely to be
reported by the victims themselves (LEAA, 1972;
Block and Block,1984). Less serious agsaults,
or: the other hand, tend not to come to the
attention- of the police unless they are public.
They are more likely to be public in the

- summertime.. In the warm months, an assault is

more likely to occur outside, and if it occurs
inside, the windows are more likely to be open.
Thus, we hypothesized that. the explanation: for
the seasonality of assault and lack of
seasonality of assault homicide is that neither,
in fact, oéccurs seasonally, but that more
assaults become known to the police in the
summer months. k

To test this“hypothesis, we\compared seasonal
fluctuation in the number of aggravated assaults

known to the police; and seasonal. fluctuation in -

the number of aggravated assault victimizations;
for the same place and time period: the United

- States from 1973 through 1979,  The police data

are Index aggravated assaults reported by police
jurisdictions to the FBI through the Uniform
Crime Reporting program,(3) The victimization
data are aggravated assault victimizations
(defined the same as Index aggravated assaults)
estimated by the National Crime Survey.(4) We
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expected to find much more seasonal fluctuation
in reported assaults than in assault victimiza-
tions. That ‘is, in fact, what we found, as
table 3 shows. : '

Having found that reported assault flﬁétuates
with the seasons much more than assault

" victimization, at least for the United States as

. a whole, we looked at the same relationship for
another violent crime -~ robbery (table 3).
Robbery victimizations, like assault .
victimizations, do mot -fluctuate with the -
seasons, but robberies known to the police do.

-This suggests that less serious and less public
robberies do not occur more often in the summer,
‘but are more likely to become -known to the
police in the summer months, :

y

Because the hypothesis is grounded on the issue
of "public" crime, and the degree to which a
crime ig public ‘may be related to whether it
occurs in_an urban area or not, a better test of
the hypothesis would compare seasonal fluctua-
tion in victim and police data in urban areas
only. If this were done, ‘we would expect that .
the difference in Census X-11.results would be
even higher.. However, data are not currently

“available. to do this.(5) ' Partial support is

found in the aboye analysis of assault data (see
"Local versus state or national"). Aggravated
assault series are more ‘likely to be seasonal
the more urban the place. It is also supported
by the seasonality of Chicago assaults by type
of weapon, in table 2 above. The F of stable
seasonality and the percent contribution of the
‘éeasonal component are higher for assaults
without a gun than for assaults with a gun,

e e T
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Additive Multiplicative
Assumption Assumption
: o 'Stable % Contribution : Stable % Contribution
Index Crime ‘ F Seasonal Irregular : F Seasonal . Irregular
Aggravated assault :
gﬁnown to police 94,2 83.7% 15.0% 131.3 - 85.0% 13.72
Victim survey - 7.5 31.0 68.4 7.4 .29.9 69.5
Roppery ; 86.9%  11.0%
Known to police 100.4 86.92 10.62Z , 107.6 .9 .
Victim survey 4.6 34.0 63.7 , 475 27.3 | 70.4

Table 3. Seasonality of victimization and reported crime: United States, 1973-1979.

Perhaps assaults without' a gun are less sérious,
result in lesser or no injuries, and are thus
more likely to become known to the police in
public situations, especially in;the summer
months.

Is crime seasonal?

R0

In this section, we summarize the findings of
analyses of seasonality in crime thal the
Statistical Analysis Cénter of the Authority has
conducted in the last few years, either in
response to requests from users or in
conjunction with a research project.

The reader's evaluation of the findings

presented here, and indeed the evaluation of any -

analysis of seadsonality, should take into

‘account the method and criteria used, the place

and time period, and the definition of the
crime. ,

To facilitate comparison, all the analyses
sumnarized here use the same methed, - the Census:
X-11, and the same criteria, F of stable
seasonality and percent contributions of the
seasonal and irregular components over &
one-month span.. However, we have repeated wany
of these analyses with a stochastic (ARIMA)
model, and xesults are available on request to
the author. ) :

Crime definitions used are also.consistent .
throughout the section: Index crimes, as defined
by the Uniform Crime Reports, . Even when we
analyze victimization estimates from the ;
National Crime Survey, we attempt to make NCS
crime categories comparable to Index crime
categories (see note 4, above, and Block and
Block,1984).. " The section summarizes, in turn,
findings for each of the four violent Index
crimes and three property Index crimes. The
eighth Index crime, arsonm, is not included,
because, in general, consistently defined data
have not been collected for the minimum seven-—
year period. ' ‘ ‘

Place and time,khoweve:, change from analysis to
analysis, and dre noted for egch. i

o

~ Sources of the time geries analyzed in this
section are the following: ‘ :
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e United States 1970 to 1982: Uniform Crime

"Reports, FBI. -See note 3.

‘e National Crime Survey: See note 4.

e TIllinois, parts of Illinois:  Authority
version of the Illinois Uniform Crime Reports
offense data or SHR data. See Miller and Block
(1983).

e Chicago Aggravated Assault: data set
reconstructed by the Authority from two sources,
each containing partial data: Chicago Police
Department records, and the City of Chicago
Municipal Reference Library.

® Chicago homicide: Data collected from police
homicide f£iles, with the cooperation and
assistance of the Chicago Police Department over
a number of years and changes in administration.
See note 2. s

e California, Los Angeles: Authority time
series version of data obtained from the Bureau
of Criminal Statistics and Special Services,
state of California.:

e New York City: Lily E. Christ, John Jay
College of Criminal Justice, City University of
New York.

.e Boston: Deutschdand Alt (1977); see "Review

bibliography." , :

‘e Canada, Ontario: Time series files created

by Craig McKie, Statistics Canada, from homicide

data collected by the Law Enforcement Section,
Canadian Centre for Justice Statistics,
Statistics Canada. See Block, et. al., 1983.

Is violent crime seasonal? o
Homicide, The preponderance of the empirical
literature finds that homicide does not vary
seasonally.(6) 'In the "Review bibliography"
below, see Deutsch and Alt (1977), gay and
MeCleary (1979); Lamp (1982), and.M%chaeL.and ,
Zumpe (1983). However, the prevailing point of

view in criminology seems to be that homicide is

seasonal.. See the quote from the President's
Commission in.the: Introduction, above, and
Warren, et al. (198;).

.
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As part of various research projects and in

- responsé to usér requests, the Authority has

analyzed hundreds of homicide series for the
presence of seasonal fluctuation. Most of these
series were types of Chicago homicide or types
of Canadian homicide; for example, homicide
comitted with a gun, homicide committed with a
knife, and homicide committed with a blunt
instrument.’ In addition to the Chicago and
Canadian series, we have analyzed Boston
homicide, California and types of California
homicide, Index homicide in the United States,
Index homicide in New York City, and homicide -
and types of homicide in Illinois jurisdictions
outside of Chicago. Table 4 summarizes
Bell-Canada(7) results for the major Chlcago
homicide component series.

In addition to the types of homicide presented
in table 4, we analyzed more detailed Chicago
homicide types, such as multiple offender
assault homicide with a gun. . We also conducted
more detailed analyses, using the Census X-11,
on any series Having a Bell-Canads F value of
2.41 or over. After analyzing over a hundred
Chicago series, we finally found one that showed
some seasonal fluctuation. - This may be one of
the few cases in which the maxim, "the exception
proves the rule," is true., Of the dozens of
series, the only type of homicide that

" (see note 3),

Additive Multiplicative
Agsumption Assumption

Total homicide 4,25 . 4.13
Firearm 2.86 2,75
Knife 2.17 2.07
Blunt instrument 3.15 *

Assault : 5.38 5.20
Robbery . 2.07° : *

Family 1.23 1.26
Acquaintance 2.36 2,20
Stranger 2.58. 2,04
Black victim ~3.05 3.05
White victim '1.86 2,12
Male victim . 5.34 5.00
Female victim <39 .39
Offender age 15-19 1.43 %

Offender - age 20-24 1.13 ; - 1.50
Offender other ages 4.15 4,10
Single offender .5.05 4.94
Multiple offenders - 1.83 1.59
Ingide a residence 1.28 w90
Ingide a nonresidence  3.03 13,24

Out of doors, vehicle 18.60 /16,56

Table 4. Bell-Canada F of stable seasonal1ty.
Chicago homicide 1965-1981.

*Because the series contains one or more zero
values, a multiplicative adJustment is not
applicable.

fluctuates with the seasons is homicide
occurring out of doors or in a vehicle. This
type of homicide tends to occur half as often in
January and almost twice as often in August as
in an average month. :

‘The Chicago analysis was duplicated with twenty

years of Canadian homicide data, also
categorized into component types. - Consistently,
each Canadian series showed a lower F value than
the corresponding Chicago series (see table 5).
This was not due to more observations in the
Chicago data; the opposite is the case. The
Canadian series is longer, and contains about
the same number of homicides per month as the
Chicago series.

None of the California homicide series, nor the
twenty component California series, was seasonal
(however, note that these series are short).

The same is true in New York City and Boston.

The only exception to the general finding of
very low F values for homicide is United States
homicide from 1970 through 1982, There are
several possible reasons for this. First, the
relatively high F value may reflect the high

number of cases, which ranges from 1087 to 1866

per month. Second, it may reflect some artifact
in the data. These data were collected by the
FBI from reports from local jurisdictions, and
the number of jurisdictions increases over time
Third, it is’possible that
homicide fluctuates seasonally in some United
States localities that we have not analyzed,
southern states for example. -If so, seasonal
fluctuation in these areas might override the
lack of seasonal fluctuation .in Illinois, New
York City, Boston, and California to produce

. ‘seasonality in the national aggregate.

Even though the United States Index murder
series is significantly seasonal according to
the Plewes criteria, the degree of seasonal
fluctuation is very small.: An indicator of this
is the "final seasonal factors," a result of the
Census X-11 analysis method. A seasonal factor
can be interpreted as a monthly weight. If it
is over 1.00, then the month tends to be high;

if it is under 1.00, then the month tends to be

low. For example, the January seasonal factors
for Chicago homicides occurring outside or in a
vehicle, discussed above, are all less than 0.50

over the seventeen years, and the August

geasonal factors all approach 2.00.

In contrast,; the seasonal factors for United -
States Index murder (multiplicative assumption)
are close to 1,00 for all months. For 1982,
they are the following: :

January <99 July - ©1.08

February - .90 August 1.07
March - .97 -~ September  1.03
April © .92 October - - .99
May .99 November - .98
June . 1,00 -

~ December = 1,07

Seven or eight percent more Index murders tend
to occur in July, August, ‘or December than in -
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"of homicide in most places, seasonal

Forcible rape. Forcible rape, another violent
Index crime, is, like homicide, seasonal in the
‘United States as a whole (table 6). However, it
is not seasonal, by the Plewes criteria, in New
York City or in any of the Illinois jutisdic-
tions we have analyzed, including three
categories of ccunties: Cook County, which
contains Chicago, small-eity counties
(nonmetropolitan countied with a city of 25,000
to 49,999 population) ané zural counties (all
other nonmetropolitan counties).

the typical month. About ten percent fewer tend
to occur in February. Otherwise;, no month tends
to be particularly high or low. However,
because this weagk pattern is consistent over the
thirteen years of the series, and because the
number of cases is so high, the F value is
relatively high.

In summary, it is possible that certain types of
homicide, such as those occurring out of doors
or in certain parts of the country, vary with
the season of the year. However, for most types

For other analyses of forcible rape, see, in the
"Review bibliography" below, Deutsch (1978),
Edgerton et al. (1978), FBI (1981), Lamp (1983),
Marshall (1977), Michael and Zumpe (1983).

fluctuation,; if it exists at all, may be too
weak to affect practical administrative or
policy decisionms.

Additive Multiplicative
Assumption Assumption
Stable % Contribution Stable % Contribution
Index Crime . F Seasonal Irregular . F Seasonal ' Irregular
Total homicide :
United States 1970-82 28.9 70.1% 28.2% 31.0 71.5% 27.1%
Canada 1961-80 1.4 13.7 - 86,0 1.4 16.7 83.0
Illinois 1972-81 - 2.7 29.0 70.4 2.8 29.4 70.0
California 1976-80% 5.1%* 44,0 53.8 7.8 49.2 48,7
Ontario 1961~80 0.8 18.7 81.0 0.7 16.6 83.2
Chicago 1965-81 5.6 30.5 67.2 5.3 27.1 70.7
Other Illinois 1973-82 0.5 9.7 90.0 0.5 54 94,5
New York City 1973-82 7.2 45,2 54.5 7.1 41.0 58.7
- Los Angeles 1976~79% 2.7 39.1 60.4 2.4%* 35.8 63.7
‘Boston 1966~75 2.8 26,8 72.4 2.7 27.7 71.5
Homicide with a gun ~ ;
Canada 1961-80 2.1 19.0% .~ 80.6% 2.3 19.1% 80.7%
Illinois 1973-82 2.0 26.9 72.5 2.1 9.0 90.3
California 1976-79% o 1.5%* 35.2 61.3 1.6 9.6 89.9
Ontario 1961-80 ~~ 1.8 22.0 77.6 ik Lidd Uk
Chicago 1965-81 : 3.8 29.3 69.7 3.6 25¢) 74.0
Other Illinois 1973-82 - 0.5 12.4 87.4 0.5 5.0 94,8
' Los Angeles 1976-79* 1.4 41,8 57.7 1.3 31.0 67.7
Agsgault homicide ‘
Canada 1961-80 1.9%¥ 22,0% 77.8% 1.7 26.6% 73.3%
Illinois 1973-82 3.5 23.8 75.8 g 3.5 10.5 89.4
California 1976-79* 3.0 29.8 69.3 N 3.0 25.8 73.4
Chicago 1965-81 ~ 6.2 21.6 77.6 5.7 22.2 77.2
Other Illinois 1973-82 1.1 17.5 82.1 1.0 10.8 '89.0
Robbery homicide , ~ .
Canada 1961-80 1.9 25,12 74.5% Jedok ek *k
Illinois 1973-82 © 1.3 19.8 . 77.3 : *kk *kk dedek
california 1976~-79% 0.5 9.0 90.4 0.5 ° 9.62 89.8%
Chicago 1965-81 2.4 9.1 - 80.5 ' 2.4 19.1 80.5
0.7 13.6 ~86.0 . Kk ke dk

Other Illinois 1973-82

Table 5; Census X-11 reaultﬁvin selected homicide series.

*Note that this series contains fewer than seven years. See 'Length of series."
**Moving*aeasonality present at the one percent level.

~***Because the series contains one or more zero va]aes, a multxpllcatxve adJuaLment is not
appllcable. i
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Additive

Multiplicative

; . Assumption Assumption

d Stable % Contribution . Stable % Contribution:

] Index Crime , F- .+ 'Seasonal - Irregular : SF ‘Seasonal Irregular

| United States 1970-82 110.8*%  86.6% 12.1% 283,2 - 86.3% 1 12,6%
ok "Illinois-1972-81 ; 10.0 0 20.5 79.0 9.9 17.0 82.5

; Cook County 1972~79 -~ 3.8 27.6 71.9 4G 30,9 68.6

lt Chicago 1972-81-. 2.6 17.2 82.4 ' 3.1 16.4 83.2

v Small=city countiés 1972-79 1.7 27.6 72,1 *x LA *k

% Rural counties 1972-79 12,7 36.2 63.4 :11.2 25.4 - 74.3

v 10.9 40.3 59.4 10.8 - 28,1 71.8

New York City :1973-82

Table 6. Census X-11 resulté in selected forcible rape series.

*Moving seasonality present at the one percent level.

ek : ; s i g . . ; o
Because the series contains one or more zero value, a multiplicative adjustment is not
£ applicable, . o

the survey of the states, see California, the Illinois series we have analyzed are

Delaware, Kentucky, Maine, and North Carolina. ~ seasonal by the Plewes criteria, whether the

& state as a whole, Chicago, or various large :and
Robbery. Robbery is a violent Index'crime small -jurisdictions {(table 8). On the other

that ‘also. involves the taking of property. We hand, if we consider armed robbery to be

have suggested above ('Is crime seasonal or is relatively serious, we would ‘expect that 4t

reported crime seasonal?") that the seasonal would not fluctuate seasonally, and that is what

fluctuation found in some robbery series may the ten-year-Boston data indicate.

reflect a tendency for less serious robberies .

(attempts, for example) to become known to the

police more often. in the summer months. The

a analyses of Index robbery conducted by the

Authority do not offer much illumination of this

question (tables 7 and 8).

Robbery victimizations (occurring to noncommer-
cial viectims aged 12 and over) do not:fluctuate
seasonally (table 7). Neither the weapon nor
the relationship of the offender to the victim
makes -a differeénce in the geasonal fluctuation

; ’ of robberies in ‘the National Crime Survey;
w We would expest that robberies known to the ‘ i

police; especially less serious robberies
occurring in cities, to fluctuate seasonally.
The number of Index robberies reported to the
FBI in the United States as a whole does -
fluctuate seasonally (table 7);, as do Index
robberies 'in New York City...However; none of

For other analyses of robbery, see, in thé
"Review bibliography" below, Block (1979),
Deutsch (1978), Deutsch and Alt (1977), Hay and
McCleary (1979) FBI (1981), Ku and Smith™
(1977,1978), Marshall (1977) Michael and Zumpe
(1983), US/BJS‘(1980). In the survey of the =~

ARSI

Additive
Assumption

Multiplicative"
Assumption

»,Stablé % Contribution Stable

R AR

) % Contribution
Index Crime F ‘Seasonal Irregular F Seasonal - Irregular
United States 1970-82 146.7 87.5%  10.4% 159.0 86.5% - 11.4%

National Crims Survey 1973=79

* - 36.8 60.0 41.2 55.4

Total robbery 4.6 34,0 63.7 4.5 27.3.° 70. 4

Robbery with a gun 4.3 38.4 61.2 4.6 30.8- 68.9

Robbery without a gun 2.3 24.8 72.9 2.3 23.4 L7407

Robbery by a stranger 4.8 39.7 ~ . 58.5 4.5 34.0 64,1

" Robbery by acquaintance - 0.4 31.6 68.0 0.5 25.8 . 73.8

: Illinois 1972-81 10.9 32.3 65.0 10.9 28.9  69.0

2 Chicago 1972-81 6.4 26.3 71.6 6.6 21,7 76.8

£ : New York City 1973-82 36.1 74.0 23.2 35.1 72,7 24.3
Boston 1966-75, armed 6.0 5.6

Table 7. Census X-11 results in selected&roﬁbery~6eries.

. ' ) ki o : o e U
Moving seasonality present at the ome percent “Yevel.

bl
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'Stable Seasonality F
Additive Multiplicative

City .. Population ~ Assumption _ Assumption
Chicago 3,005,072 6.4 6.6
Springfield 99,098 4.2 4.6
Joliet 78,165 1.2 1.1
Champaign 57,176 1.1 1.0

E. St. Louis 54,966 1.1 1.2
Quincy 1.9

42,048

Table 8. Bell-Canada F of stable seasonality:
Index robbery, selected Illinois cities, 1972-
1981.

*pecause the series contains one or more zero
values, a multiplicative adJustment is not
appllcable.

P

states, gsee California, Delaware, Kentucky,

ﬁMa1ne, and North Carolina.

Aggravated agsault. Assault is repeatedly
used as an example in "Issues in thé seasonality
of crime," above. We suggest there that assault
victimization may not vary seasonally, but that
less serious assault may become known to the
police more frequently in the summer months
because it tends to be more public. The
findings for assault in the Authority's seasonal
analysis file (tables 9 and 10) do not,
generally, conflict with this interpretation.
However, nelther do they give it strong support.

Among the 1111n01s cities we have analyzed for
the 1972 to 1981 period (table 10), assault - |
fluctuates with the seasons in Chicago, but mot
in the smaller cities., If we analyze fifteen
years of data for Chicago, the presence of

‘seaso(al fluctuation is even clearer (table 9).

For Cogk: County and for Illinois as a whole, the
1rregular contrlbutlon is too high to make any
def1n1t1ve statement about seasonality.

Boston data for firearm assaults over ten years
show no seasonal fluctuation at all. New York
City Index assault data, which include
aggravated assault by any weapon; have a high
stable seasonality F value, but, like the
Illinois data, also have an irregular that is
too high for a definitive statement.

There seems to be no questlon, however,; of
seasonal fluctuation in assault victimization,
whatever the weapon or the relationship of the
offender to the victim (table 9).  For all
components of assault, F values are low and the
irregular contribution is high.

For other analyses of assault, see, in the
"Review bibliography’ ‘below, Deutsch (1978),
Deutsch and Alt (1977), Hay and McCleary (1979),
FBI (1981), Marshall (1977) Michael and Zumpe
(1983), Pittman (1964), US/BJS (1980). In the
survey of the states, see California, Delaware,
Kentucky, Maine, and North Carolina. :

Is property c¢rime seasonal?

Burglary. In the Jurlsdxctlons we have
analyzed, burglary generally has a low F of
stable seasonality (though not usually as low as
homicide) and a high percent contribution of the
irregular component (tables 11 and 12).

However, it is strongly seasonal in the United
States as a whole and in New York City. The
contrast between New York City and Chicago is
striking. Chicago X-11 results contain no hint
of seasonality, while the same measures indicate
strong seasonality in New York.

Additive
Assumption

Multiplicative
Assumption

% Contribution

S Stable % Contribution ‘Stable
Index Crime. F " Seasonal Irregular o R Seasonal Irregular
United States 1970-82 94.7% = '83.2% 15.2% 237.8 83,9% 14.6%
National Crims. Survey 1973-79 , = o
Total aggravated assault 7.5 31.0 68.4 - 7.4 29,9 69.5
Assault with a gun 1.8 22.8 76.8 1.7 16.3 83.4 -
Assault without  a gun 9.4 47.3 52.0 9.4 45.8 53.6
Assault by a stranger 4.8 18.8 80.4 4.6 20.6  78.7
Assault by acqualntance 6.2 29.2 70.4 ‘ 6.4 34.9 64.6
Illinois 1972-81 45.7 59.6 38.5 42.9 58.9 39.5
Cook County 1972-82 46,5 524 45,7 44.6 52.6 45.8
Chicago 1967-81. : : , ‘ ~
Total agg. assault 109.1 70.0 .- 27.3 . 10405 . 70.3 27.4
Assault with a gun 60.9% 60.0 5.4 54.2%  57.4 38.7
Assault without a gun- 89,2 65,6 . 31,5 | . 90.6 65.0 . 32.4
New York City 1973~82 . 58.1% ©  62.6 37,0 . 60.6% . 59.4° 40,1
Boston 1966~75, gun 2.8 24.3 - . 74.8 L0290 12.8 86.6
Table 9. Census X-11 results in gelected assault series.
*Moving seasonality present at the one percent level. . . ol %
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Stable Seasonality F
Additive - Multiplicative

Stable Seasonality F

Additive Multiplicative

‘City ~ Population‘ Assumption Assumption City :Population Assumption - " Assumptica

w

Chicago 3,005,072

3,005,072

2.3 28.9 Chicago 5.4 5.2
Springfield 99,098 - - 6.0 7.0 Springfield 99,098 1.3 0.9
Joliet 78,165 2.0 1.5 : Joliet 78,165 6.2 6.5
Evanston © 73,278 4.6 5.6 Evanston 73,278 3.6 3.4
Champaign 57,176 4.8 4.8 Oak Lawn 60,358 3.2 *
E. St. Louis 54,966 4.6 *. Champaign 57,176 7.3 7.2
Schaumburg 52,083 0.7 * E. St. Louis 54,966 3.1 *
Quincy 42,048 1,2 * Schaumburg 52,083 1.4 1.2
Carbondale 126,144 0.9 * Quincy 42,048 2,2 2.2

Carbondale 26,144 1.3 1.3
Table 10, Bell-Canada F of stable seasondlity:
Index aggravated assault, selected Illinois , Table 11, Bell=Canada F of stable seasonality:
cities, 1972-1981. Index burglary, selected Illinois cities, '
‘ 1972-1981, ; .
*Because the serjies contains one or more zero . . v .
values, a multiplicative adjustment is not : *Because the series contains one or more zero
applicable. o o values, a multiplicative adjustment is not
' applicable.

For other analyses of’bﬁrglary; see, in the
"Review bibliography" below, Block (1979), -
Deutsch (1978), FBI (1981), Ku and Smith

of 25,000 to 49,999 population alad show
seagonal fluctuation in the number.of

(1977,1978), Marshall (1977), Schneider and Sumi larceny/thefts known to the police.

(1977), US/BJS (1980). 1In the survey of the
states, see California, Delaware, Kentucky, Such a strong

seasonal pattern can be useful in

Maine, and North Carolina. practical situations. In our experience, a good

prediction of

Larceny/theft. Of all the crime types we have
analyzed over the years, Index larceny/theft
seemg to have the most consistently seasonal
pattern. The F of stable seasonality is high
not only in Chicago (table 13), but also in
smaller cities (although the irregular
contributions are often high). The F value is

survey of the

larceny/theft can often be made by

knowing the seasonal pattesrn and little else.

For other analyses of larceny/tﬁeft, see, in the
"Review bibliography" below, Deutsch (1978), FBI
(1981), Lamp (1983), US/BJS (1980). In the

states, see California, Delaware,

L Kentucky, Maine, and North Carolina.

extremely high in the United States as a whole Motor vehicle theft. Index motor vehicle
and in Illinois as a whole (table 14). 1In the theft (table 15) is seasonal in the United
United States, Illinois and New York City, ' States as a whole and New York City, but not “in
seasonality contributes 80 to 90 percent of the any of the other jurisdictions we analyzed. As
month-to-month variation in the number of with burglary, the contrast between the lack of
offenses known to the police., “Cook County and N seasonal variation in Chicago and the strong
those nonmetropolitan counties containing a city ‘ seasonal variation in New York City is striking.
r"f* Additive “Multiplicative
) Assumption .- Assumption
-~ Stable % Contribution Stable " X Contribution
Index Crime ' . F . Seasonal Irregular F Seasonal  Irregular
United States 1970-82 99.6* 89.8% 8.1% 130.6 ~  90.1% 7.8%
Illinois 1972-81 - - - 19.3 55,9 41.7 19.0 - 53,6 44,2
New York City 1973-82 46.6 - 78,0 " 18.4 42,7 78.5 - 18.5
Chicago 1972-81 5.4 32.0 - 65.7 " 5.2 28.8 - 69.4
Champaign County 1972-79 5.1 40.2 '57.9 ~5.3 - 43.0 55.0
- Kankakee County 1972-79 {4 30,3 - 66.4 41 “23.8 .  72.9
" ‘Macon County 1972-79 2.4 16,7 80.9 2.4 19.6 78,0

0

Table 12. Census X~1l1 results in selected burglary series.

*Moving seasonality present at the one percent level.
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- Stable Seasonality F
Additive . Multiplicative

City Population Assumption Assumption
Chicago 3,005,072 39.9 36.9
Springfield 99,098 18.6 15.4
Joliet 78,165 10.9 12.1
Evanston 73,278 15.5 18.6
Oak Lawn -.-.60,358 2.2 1.9
Champaign 57,176 7.4 6.2
E. St. Louis 54,966 10.8 9.3
Schaumburg 52,083 7.9 8.0
Quincy 42,048 8.5 9.1
Carbondale . 26,144 2.4 2.6

Table 13. Bell-Canada F of stable seasonality:
Index larceny/theft, selected Illinois cities,
1972-1981.

For other ‘analyses of motor vehicle theft, see,
in the "Review bibliography" below, Deutsch
(1978), FBI (1981), and US/BJS (1980). In the
survey of the states; see California, Delaware,
Iowa, Kentucky, Maine, and North Carolina,

Review bibliography

This is a comprehensive listing of analyses of
seasonal fluctuation ia crime, published and
unpublished; concentrating on research from the
1960's to the present. (For earlier research,
see Wolfgang's (1966) review.) It also includes
a review of the findings of a previously
unpublished survey of the states, conducted in
1979, in which governmental officials were asked
to describe existing analyses of seasonal
fluctuation of crime in the state.

The review does not include those unpublished
analyses that the Authority has conducted over
the years, and that have been covered earlier in
this report: homicide in California, Canada, the
United States, and Illinois; Index crime in the
United States and in New York City; certain
crimes in Boston; National Crime Survey robbery
and assault estimates for the United States; and
Index crime in Illinois and cities within
Illinois. :

The studies have not been chosen for their
quality, and are not necessarily methodolo-

- Additive Multiplicative
Assumption Assumption
Stable % Contribution ‘ Stable £ Contribution
Index Crime - F Seasonal Irregular i F Seasonal Irregular
United States 1970-82 267.1 91.5% 6.7% 291.0% 91.0% 7.0%
Illinois 1972-81 95.8 80.7 8.2 98.2 77.2 21.4
New York City 1973-82 . 59.1 80.2 7.1 65.3 79.5 ~ 18.0
Chicago 1972-81 ©39.9 ., 60.1 8.3 36.9 54.4 44,1
Cook County 1972-79 75.1 79.3 9.4 7L 74.9 23.4
Small-city coun. 1972-79  46.5* 70.9 25.8 56.6 67.3 29.2
‘Rural counties 1972~79 23.9% 33.6 43.2 29.3 - 50.5 46.9
Quincy 1972-81 ~ 8.6 - 32,3 65.4 9.0 32.3 64.8
Table 14, Gensus X-11 results in selected larceny/theft series. -
~*Moving'seasdnali;y'ptesent at the one percent level.
Additive Multiplicative
Assumption . Assumption
. ~Stable Z Contribution . Stable % Contribution
Index Crime .= F Seasonal  Irregular - F Seasonal. Irregular
United States 1970-82  167.9 90.0% 8.92 ' 1725 90.4% 8.5%
Illinois 1972-81 13.0 - 39.1 9.6 12,7 3841 60.5
New York City 1973-82 46,0% 74.8 3.0 39.2% 72.6 25.1
Chicago 1972-81 : 5.0 17.9 1.8 5.0 17.2 82.5
Small-city coun. 1972-79 6.9 41.4 5.8 7.1 q38.9 58.6
Rural counties 1972-81 12.8 38.0 9.3 10.7 “30.7 68.6
Quincy 1972-81 4,0 21,5 8.0 4.5 9.3 90.4

- Table 15. Census X-11 resdlts in selected motor vehicle theft series..

0

*MoVing seasonality pregent at the one percent level..
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giéally sound. They have been ch?sen only Deutsch, Stuart Jay
because they each deal with seasonality in

value needs to be at least 2.41 TIME, PLACE: Chicago, 1965-1976. '~ .

siera

! ; . for the series to be considered : oD: Bell~Canada screener, ‘Census X11, 1978 Stochastic models of crime rates, ;
i crime. The results given for each study seasonal. f ‘ ; MaTRORS stochastic model, o T International Journal of Comparative and

3 represent ?hf findings of its author or authors, - Bell-Canada A short version of the Census ; CRITERIA: - Plewes rule of thumb for stable Applied Criminal Justice 2(2):127-151.

{i not the opinion of the author of this review. = X~11, used as a screener. ' l ; seasonality F and % contribution

Stochastic model An approach to seasonal anal- of the irregular; simplest model CRIME: 7 Index crimes: homicidé, forcible

For each study, the review ‘specifies title and

s

author, type of crime analyzed, time period and
geographical area, method .and criteria used, as
well as the findings. The included studies vary
greatly in“method, crime andlyzed and its
definition, and even in the author‘'s definition
of seasonal fluctuation, It is incumbent upon
the reader, therefore, to take characteristics
of each study into account when making a

decision as to its contribution to our knowledge-

on the subject.

The reader should be especially cautious

regarding the length of the time series analyzed

in each study. As we discuss above (see the
section, "Length of series") the results of any
analysis of fewer than seven years should be
read with skepticism. Many of the studies in
this section utilize fewer than seven years of
data, and some base theiy conclusions on one
year only. ' ’

The reader may not be familiar with some of the
termy used in the review bibliography under the
categories "method," "criteria," and "results."
These terms are explained in the report, How to
Handle Seasonality (Block, 1983), which also
contains, for those who want more detail, an
annotated bibliography of the seasonal analysis
literature. For the purpose of understanding
the present report, however, the following may
be helpful: . i

Census X-11 A method of analyzing season-
ality, developed by the U.S.
Census, and widely used from .
the 1950's to the present: It
divides a series into three .
components: seasonal, trend/
cycle, and irregular.
Stable Season- A statistic generated by the
ality F X-11: the ratio between the
seasonal and irregular compo-
nents. See '"Length of series,"
above: . S
Contribution of A statistic generated by the
the Irregular X-11; the percent contribution
of the irregular component to
month~to-month variation in the
series. Contributions of the
three components add to 100%.
: ~ See "Length of ‘series," .above.
Plewes rule-of~ Criteria for the presence of
thumb seasonal fluctuation in a
series. If the irregular
contributes 30 percent or more
of the total month-to-month
variation, the decision should

ysis that emphasizes forecasts
and the relationship of each
obgervation to previous
observations.  Also known as
"Box/Jenkins" .and "ARIMA,"

Autocorrelation Describes the relationship of
observations within a series.
In a seasonal series, obser—
vations 12 months apart. are
correlated. In a successful
model, the residuals will not
. .be .autocorrelated.

ARIMA model A stochastic model of Ehe form

(p,d;9)(sp,8d,sq) where p =
i degree of autoregressive

process, d = degrées of
differencing; q = degree of

o moving average process, and sp,

’ 8d, ‘and sq ipdicate seasonal
autoregressive, seasonal
differencing, and seasonal
moving average process,
respectiveély. . If the second
term is not in the model, it is
not . a seasonal. model.

Block, Carolyn Rebecca

1979 Descriptive Time Series Analysis for
Criminal Justice Decision Makers: Local
Illinois Robbery and Burglary. Chicago:
Statistical Analysis Center, Tllinois Law
Enforcement Commission. "

CRIME: * Index Burglary, Index Robbery.

. TIME, PLACE: 77 Illinois jurisdictions
R : (counties, cities over 25,000

population, planning regions)
1972-1977.: Note: series are six
) years long. '

METHOD: Bell-Canada gcreener; Census X~11:

CRITERIA: Plewes rule of thumb for stable
seasonality F and X contribution
of irregular. S

RESULTS: No seasonality in any series.

Block, Carolyn Rebecca and Richard L. Block
1980 . -Patterns of Change in Chicago Homicide:
The Twenties, ‘The Sixties, and the
Seventies. Statistical Analysis Center,

Illinois Criminal Justice Information
Autherity. ‘ ' R

CRIME: Eighteen types. of homicide
: ‘(homicides attributed to white, .
black or Latin offenders, to young
or older offenders, to male or

with no significant
: autocorrelations in residuals,
RESULTS: No seasonality in any series.

Block, Carolyn Rebecca, Craig McKie, and
Louise S. Miller ‘
1983 Patterns of change over time in Canadian
‘and United States Homicide. Policy

Perspectives, Spring.

CRIME: Thirteen types of homicide (gun vs.
not gun; offender age 15-24 vs. = ~
other; fight vs. robbery; family
vs. acquaintance vs, stranger;
"native' vs.: other for Canada;
black vs. other for Chicago; female
vs. male victim).

TIME, PLACE: Chicago, 1965-1981; Canada 1961~
1980, also each Canadian province

‘ for same time period.

METHOD: Bell-Canada screener, Census X~11l.

CRITERIA: Plewes rule of thumb for F of

= stable seasonality and %
contribution of irregular.

RESULTS: No seasonality in any series.

. Highest F. of Canadian series, 2.18.
Highest F of Chicago series, 4.23
(irregular. contribution 60%).

Block, Carolyn Rebecca, Louise S. Miller,

_ Richard Block, Douglas Hudson

1981 Explaining patterns of change over time in
Chicago homicides with a gun. Manuscript.
Statistical Analysis Center, Illinois Law
Enforcement Commission.

CRIME: Homicide with a. firearm (same types
as’ above), handgun, rifle and
- ghotgun registrations, gun and
not~-gun suicides, gun and not=-gun
5 aggravated assaults; also number of
general assistance (GA) and aid to
, dependent children (ADC) cases.
TIME, PLACE: Homicide, Chicago 1965~1978;
s registrations, Chicago 1969-1980;
suicide, Cook County 1963-1979;
;assauln,vChicago, 1965~1978; GA and
o ADGC, - Cook County 1965-1979, :
METHOD: “Bell-Canada screener, Census X-11l.~
CRITERIA: Plewes rule of thumb for stable
seasonality F and % contribution of
irregular, ;
RESULTS: No homicide series was seasonal.
Rifle and shotgun but not handgun
registrations sessonal. Assault

rapeé, robbery, aggravated assault,

burglary, larceny/theft, and motor
vehicle theft.

TIME, PLACE: Ten cities: Jan. 1966 to July 1975

for St. Louis, Portland, Los
Angeles, Kansas City, Atlanta,
Cleveland, Boston and Denver. Jan.
1970 to July 1975 (5 1/2 years) for
Dallas and Cincinnati.

METHOD: Stochastic modelling: - )
CRITERIA: Simplest model with no significant

autocorrelations in residuals.

RESULTS: Homicide and rape not seasonal in

any city. ARIMA model for all
other crimes in all cities was
(0,1,1)(0,1,1).

Deutsch, Stuart Jay and Francis B. Alt

1977 The effect of Massachusetts' gun control
law on gun-related crime in the city of
Boston.. Evaluation Quarterly 1(4,
November):543-568,

Deutsch, Stuart Jay and Lu Ann Sims

" 1978 An identification algorithm for dynamic

intervention modeling with application to
gun control. Series no. = J-78-29, Georgia
Institute of Techmnology, Atlanta 30332.
Mimeographed. B

Hay, Richard A., Jr. and Richard McCleary

1979  Box-Tiao time series models for impact
assessment: A comment on the recent work
of Deutsch and Alt. Evaluation Quarterly
3(2,May):277-314,

Deutsch, Stuart Jay

1979  Lies, damn lies and statistics: .A
rejoinder to the comment by Hay and
McCleary. Evaluation Quarterly 3(2,
May):315 328.

CRIME: . . Homicide, assault with a gun, armed
robbery. :

. TIME, PLACE: Boston, Jan. 1966 to Oct. 1975 for

‘Deutsch and Alt, Hay and McCleary;
Jan. 1966 to Sept. 1977 for Deutsch
and Sims.

METHOD: Stochastic modelling.

‘CRITERIA: Simplest model with no significant
: autocorrelation in residuals.
RESULTS : All analysts agree that homicide. is
: not seasonal. ARIMA models for

assault and robbery fdund by
Deutsch and Alt and Deutsch and
Sims:(0,1,1)(0,1,1) Hay and :
McCleary, using ‘the same method and
data; find a (0;1,1)(0,0,1) model

be "no stable seasonality," females; homicides of victims by seasonal. Neither gun nor not-gun for assault{ and log (0,1,1)(050;1),
regardless of the F value, If age, sex and race categories; ‘ﬁﬁicide’seaacnal. ADC seasonal for rqbbery. .
the percent contribution is 25 homicides with a 'gun or ancther " ‘after 1975, not before. GA mot
to 29 the ¥ value needs to be weapon; homicidés precipitated by seasonal. ' E :
at least 15, and if the percent a fight or robbery; and i
contribution is 15 to 24 the F - _combinations of these). .
. 70 o ° 71
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Edgerton, Julie, Linda Phelps,Karen Boley-Chang,
Constance Osgood ~ s

1978 - Ecology of Rape; Kansas City Metropolitan
Area: Summary Report of the Rape Data
Bank. Institute for Community Studies,

 University of Missouri, Kansas City.
‘Report Prepared prepared for the Metro-
politan Organization to Counter Sexual
Assault.

CRIME:
TIME, PLACE:

Rapes known to the police.
Kansas-City, Missouri, Kansas City,

. ‘Kansas and Independence, Missouri,
1971 .and 1975 (two years).

METHOD: 'Inspection of monthly data,
CRITERIA: Not ‘specified.
RESULTS: "No definite seasonal pattern."

———— e e

Federal Bureau of~Inve§tigation

1981 Crime in the United States: Uniform Crime
Reports 1980. U.S. Department of Justice,
Washingtony D.C. 20525, -

CRIME: Index offense rates, agencies

reporting all 12 months of each
year. ‘ :

TIME, . PLACE: 1971-1980, United States.

METHOD: Quarterly data, expressed as a
relative crime rate (propottion‘of
the first quarter, 1971). Ratio-
to-moving~average for each
quarter, averaged over ten years
into a "seasonal index." ‘

CRITERIA: Not specified,

RESULTS: Seasonal indices (see méthod), by
quarter,. are: - ) ‘a

Ql Q2 Q3 Q4

Murder: 95.0" 95.4 104.2 105.5

Forcible Rape: 85.9 - 101.5 '116.8 95.8

Robbery: 97.5  89.7 101.0 111.7

Agg. Assault: 88.6 103.4°110.8 97.2

“Burglary: 96.1 94.6 '104.8 104.4
Larceny/Theft: 88.5 102.5 109.1 99.9

Motor Veh. Theft: 91.7. 98.0 106.6 103.8

——

. CRIME:

Lamp, Rainer L - o

1983 Jahreszeit und Kriminalitat. (Time of year
and “criminality) Paper presented at the
International Congress on Criminology, .
Vienna. Max-Planck—InQFitut, Freiburg.

CRIME:
TIME, PLACE:

Total crime, theft, répe, murder.
Federal Republic of Germany, 1971-
1980. -

METHOD: Census X-11, stochastic moedelling.
CRITERIA: % contributions of three compo=-
nents, accuracy of 1981’forecasts,
simplest model with no significant
) ) autocorrelations in residuals.
KESULTS: Both methods agree5§'Mufder not

seasonal, but theft, rape and total-
- crime are seagonal. (strong moving
average effect,) ‘

Marshall, Clifford W. ) B

1977a Application of -Time Series Methodology to
Crime Analysis. The Polytechnic
Institute, 33 Jay st, Brooklyn, 11201. Law
Enforcement Assistance Administration
Grant #76~TA-99-0028

1977b The State Space Forecasting Technique
Applied to Reported Crime Data,
Supplement to 1977a, above,

Robbery, aggravated assault,
burglary, rape,
"District 1" of Cincinnati,

TIME, PLACE:
~ 1968-1974,

METHOD: Cengus X-11,
CRITERIA: Stable seagsonality F of 2.41,
: "reasonable" graphs of three
components,
RESULTS:: Robbery seasonal with December con-

- sistently high. Aggravated assault
seasonal (F = 2,78), Burglary and
rape show no seasonal effects.

e e e,

Michael, Richard P. and quis Zumpé‘ :
1983 = Sexual violence in the United States and
' the role of ‘season. The American Journal

o
=

Pittman,‘David'J.jand William Handy
1964 Patterns in ctiminal‘aggravated assault,

. Journal of Crimindl Law, Criminology, ' and
Police.Sciénce 55:462-470.

CRIME: Aggravated assaults-known to
: police. : A
TIME, PLACE: St..Louis, 1961, Note: one year
. only, :
METHOD ; Crosstabulations.
CRITERIA: Chi aquare. ,
RESULTS: "No seasonal pattern in zero-level

tables, no relation between
indoor~outdoor location and season,
———
Schneider, Anne L. and David Sumi
1977 Patterns of Forgetting and Telescoping in
LEAA Survey Victimization Data. Institute
of Policy Analysis, 777 High Street, Suite
222, Eugene, Oregon 97401,
CRIME: Burglary victimization, National
) " Crime Surveys city survey data.
TIME, PLACE: Eighteen cities (all available
cities), ten ‘months of 1972, 1973
or 1974 (one year per city). -
Seasonal Distinctiveness" {range
of mean ‘monthly temperature. for
year of survey), recall patterns
(telescoping and forgetting), and
season in which survey was fielded.
Correlations, inspection of graphs.
Seasons influence memory. More
crimes are reported to victim
survey interviewers in the summer,
This is especially true of crimes
that the vigtim had Dot reported. to
the police., .

METHOD

CRITERIA:
RESULTS:

&

Stein, Donald P., Jay~Louise Crawghaw and

- Algrid R. Barskis - '

1967 Computer-Aided Crime Prediction in a
Metropolitan Area. Technical Reports
1-~202 and- 1~202-4, The Franklin Institute

CRIME:

Household larceny (total and over
and under $50), Personal larceny
without comtact (total and over -and
under $50), Residential burglary
(total, forcible entry and unlawful

k entry), Motor vehicle theft,

TIME, PLACE:

METROD:
CRITERIA:

Assault (total,;sggravated and

simple), Noncommercial robbery. .
Crimes occurring in "series" %
(recurring offenses) not included.
National‘Crime,Sqrvey incident-

level data.

United States, 1973-1977 (5 years).

Persons aged 12 and over.

Census X-11. ‘
Stable miasonality F of 10 or more.
F 2.34 to 9.99 considered "merely
indicative of seasonality."
Percent contribhtion of seasonal

‘tompcnent, and seasonal factors.

RESULTS:

Household larceny F=51.75 (under
$50, F=22.61;0ver $50, F=27.65);
Pergonal larceny F=25.08 (under_
$50, F=43.50, over $50, F=15.36);
Residential burglary F=22.98
(forcible entry F=7,04, unlawful
entry F= 355.96); Motor vehicle
theft F=7.09; Assault F=7.52
(aggravated F=5.80, simple - F=4,79);
Robbery F=2.15, .

B U

Warren, Charles W., Jick C. Smith and
Carl W. Tyler N ;
1981 Seasonal variation in suicide and ;
homicide: A question of consistency. :

Unpublished manuscript,

Public Health

Service, U.S. Centers for Disease Control, y ;
Atlanta, 30333. :

CRIME:

TIME, PLACE:

Homicides, except for deaths
resulting from legal intervention,
and suicides of pPeople over age 14,
National Vital Statistics Mortality
files. . .

United States, 1969-1978.

of Psychiatry 140(7,3uly): 883-886. Research Laboratories, Philadelphia. METHOD: Periodic regression analysis (PRA).
; : . . . ' ‘ ~ TR : See Bliss (1958, 1970).
; K“3 Rlcbard and Btadf°rd_smlth ; o CRIME: Rates of forcible rape, aggravated -CRIME: Part I offenses, five percent CRITERIA: Goodness of fit of PRA model,
1977 First Year Evaluation of the Illlnqlsi e assault, robbery, murder, sample, , : RESULTS: Both homicide and suicide have - ;
Urban High Crlme.Reductlon Program: Final TIME, PLACE: 1975-1979 (5 years): Alabama, TIME, PLACE: Philadelphia SMSA, 1966. MNote: significant monthly patterns within ;
RePOIF- Manuscript, Abt Associates, Inc., Arizona, Georgia, Honoluly, one year only, ‘ 3 (B each year. ' For homicide, however, ;
o Cambridge, Massachugetts{<, S G I1linois, Los Angeles, Maine, New METHOD ; Multiple regression. Other vari- the pattern differs from year to !
1978  Second Year Evaluation of the Illinois - Mexico, North Carolina Oregon, i ables: weather, time of day, day of year. December, for example, is a v
Urban High Crlme;Reduct1on Program: Final Puerto Rico, San Franc{sco, South week, ‘phase of the moon. "peak month" in some years and a :
reporg. Manuscript. Abt Associates, Inc., Carolina;;Tennessee, Texas, Utah. 8 CRITERIA: Probability that a certain type of "trough month" in other years, :
Gambridge, Massachusetts. o METHOD: Harmonic analysis of crime rates i ‘ ‘crime would occur, given that some Suicide is consistently high in the
S IR : and monthly mean temperature, “erime’ did oceur, L spring and low ‘in the minter, i
CRIME: Residential burglaries fnd. separate analyses for each crime ; RESULTS Criteria render results irrelevant. : §
robberies known to the police. and place. Locations ranked by : ' o = S - ‘ . P S :
TIME, PLACE: Jan. 1972 to June 1978 in three . latitude., : LT L Wolfgang, Marvin E.. : ° ;
I111n01§ cities: Peoria, Champaign\ ‘CRITERIA: Significance of relationships . ; S , 1966 Patterns in Criminal Homicide. New York:
METHOD : ;:giifi;f;;ving_ave,age‘ A betwgen crime,‘latitude and i United States, Bureau Of Justice Statistics +.John Wiley &-Sons ., : i
CRITERIA: i [ fied et temperature, Spearman rank ; 3 1980 Crime and Seaeonality.r National Crime , e ~ 5 ;
: RESULTS:  Not socoiiica’ b b ‘ correlation. | " Survey Report SD NUS-N=15,NCJ-64818. CRIME: Homicide,'by race -and sex of
: : NOCIBP?CI Lec, but sulieqUS?t RESULTS: Assault geasonal in 12 locations, j Report written by ‘Richard W, Dodge and victim. Number of multiylg SN
g :::ayals ugses seasonally f Justed . rape in 14, robbery in ‘5, murder in .{ Harold R. Lentzner, Ciime Statiseics - - suspects. arrested for criminal !
; ' . , ‘ ; one. Latitude had no effect, but : ~Analysis staff, Center for Demographic b Domicide, S ey
I —_— temperature was significant for .Studies, U.S% Bureau of the Census. TIME, PLACE: Philadelphia, 1948-1952’(5Hyears);/ :
i assault and rape. . ‘ B , United States, 1930 and 1950. |
b °
. & . . . 72 ; 73
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_ New Jersey 2. Source: Chicago Police Department police
i . L . s s . . - g L. flles, collected by the Authority, the Center
g METHQD,‘ zroportxon of total h?m1c1des, 1nconsxst?nt for ot?er month§. CRIME: | Violent Index crime (homicide, for Studies in Crlzlnal Tustice Z% the
5 , ggregated over the five years, Motor vehicle theft: no .consistent bb 1t); io1
b wi occurring -in each ‘month. pattern for all years, - rape, robbery, assault); nomviolent University of Chicago Law School, and Ioyola
it CRITERIA: = Inspection of table. R ~ Index crime (burglary,ylarceny/ University. Time series files maintained by the
2@ RESTULTS: Rejected "hypothesis (of) a rela- Delaware TIME. PLAGE: ;hef;, m°t°rlzggli;e t?est) Authority,
i tionship between monthly or ; ’ ev ;rsey, 77 (three , . : - )
L ‘geasonal changes and variations in CRIME: ‘Each Index {rime. METHOD: geara 3. These unweighted UCR data are-:he total
" criminal homicide." For the United TIME, PLACE: Total Delaware, and Sussex County, 5 ) raphs of crimes known to the offenses reported by those agencies that ‘
- States; 1930 and 1950, September is 1976~1978 (three years). i CRITERIA: golxceé_ reported to the FBI in every month of the year
a bigh month. Arreésts of multiple METHOD: Rat1o-to—mov1ng'average. R y RESULTS'! V::;::tlzzime not ‘seasonal in question. The number of reporting agencies
suspects show greater 'seasonal CRITERIA: Not given. ' : ) Nonviole ime high 3 ats increased over the 1973-1979 period from 7,106
fluctuatlon. RESULTS: Homicide, burglary, and: motor ‘ onviolent crime high Jjune= . (representing a population of 174,249,026) to
vehicle theft not seasonal. Rape, September, low January-February. 11,782 (representing 196,836,371). (Note that
Survey of the states, 1979 _robbery, assault and larceny : , . i o the added agencies were mostly small  jurisdic-
= e seasonal. Sussex County, which has ] North Carolina tions, serving cities and counties with smaller
In late 1979, the Illinois Law Enforcement : " a lot of tourism, has large : ‘ populations.) Thus, these data cannot be uged
Commission (predecessor to the Illinois Criminal’ seasonal fluctuations. - ! CRIME: . Each Index crime, to examine trends over time. However, because
Justice Information Authority) surveyed the , ) § TIME, PLACE: North Carolxna, 1977~ 1978 (CVO Census X~11 results indicate the behavior of the
states, asking the director of each criminal ; i years). seasonal component of the series as opposed to
justice planning agency the following: Towa .. i ' METHOD: Graphs of crimes known to the the=hehavior of any "trend," whether real or
) L — L % police. &rtlfl”lal, the data can be used as ona indica--
Has anyone analyzed reported Index crimes CRIME: Motor vehicle theft, by type of i CRITERIA: . Inspection. tor of the presence of seasonal fluctuation. '
in your state to determine whether they vehicle. : RESULTS: Murder and motor vehicle theft are Forpanother analysis of UCR data, see FBI (1981)
increase and decrease with the seasons? TIME, PLACE: Iowa, 1975-1978 (four years) b not seasonal. Rape and aggravated in the "Review bibliography."
If so, we would appreciate a copy of the METHOD: . " Graph of each type of motor vehicle assault: high in summer. ~Robbery, ‘ » '
publication, or a summary of the findings theft. - ‘ _ burglary high in December; larceny/ 4. These victimization estimates from the
if they have not been published. CRITERTA: Inspection of graph. theft high in August. National Crime Survey, provided by Richard L.
RESULTS: Decrease of total motor vehicle e Block and Wesley Skogan, represent -the number of
We received responses from seventeen states and ‘ theft in winter, due entirely to a Virginia victimizations occurring in the NCS sample,
the District of Columbia. 'Six of these states decrease in theft of motor ‘cycles. : : : ' : o . corrected for underrepresentation of various
: said that they had not analyzed seasonality. CRIME: Personal Index crime (homicide, population groups. . The sample includes only
: The findings of the other respondents appear Kentuck rape, assault); Property Index noncommercial victims aged 12 and over.
5 below. tenruery c;i%e (robbery, burglary, ;arceny/ Victimizations in which the month of occurrence
: . TR 3 theft, motor vehigle theft } is unknown, such as "series" victimizations, are
- Arizona g?;g?'PLACE: ?:2:112322efri;§5-1978 (six TIME, ?NACE- Virginia, 1975-1978 (four years). not included. These missing data account for
h - " years). For homicide, 1978 only. METHOD: - Graphs of crimes known to the fewer than one percent of the robberies or
; CRIME: Property ¢rimes (burglary, larceny/ METHOD ‘Comﬁﬁiison of high and low months. police. - & - assaults in any month. Dodge and Lentzrer
§ theft and motor vehicle theft), CRITERIA: Inspection. ‘ CRITERIA:. Ingpection. i conducted an analysis of NCS data for a shorter
¢ TIME, PLACE: Arizona, by county, 1975, 1976 RESULTS : 1978 Homicide high in late spring RESULTS: Personal crimes high June-August; (five-year) period, but did not attempt to
s : ~~ and 1977 (three years). and susmer. Répe consistently high ’ Property crimes high July-August. analyze crime categories comparable to police
i METHOD: Mean across three years of number in summer, low in January. Robbery - ‘ o categories. See US/BJS in the "Review bibli-
i occurring in each month; Northern highest in final quarter of year. . Washington ; ; y ography." As this report went to press, 1980
¥ counties and Maricopa and Pima Assault high May to September, low . < i and 1981 NCS data became available. We plan to
. Counties analyzed separately. January, February. Breaking and CRIME: ] Homicide. . continue this analysis with more recent data, as
i CRITERIA: - Imspection of graph. entering slightly more frequent in- TIME, PLACE: Washington, 1958-1962 (five years). they are available.
i RESULTS: Number of property offenses varies second half of year. 'Larcenyw METHOD: Graph., ) .y
¢ with the tourist season (northern consistently high June to August. CRITERIA: Ingpection. L
b counties high in summer months, Auto theft high July to August, low RESULTS: No ueasonal pattern, 5. Vlctmm survey data are not available for a
: Maricopa and Pima high in winter Jan-Febrdary. : L seven-y=ar petlod in any city, and there are
¢ months). ) ‘ . Washington, D.C. gome pvablems in utilizing the NCS to examine
M » ) Maine , . ; metropblltan areas.
3 California o~ ag s Z o CRIME: V%ole?t and Property In&ex crime, 4
| _—— ’ O Each Inﬂex criﬁé. TIME, PLACE: District of Columbia, 1977 and 1978 6. Although suicide is not usually considered to
: CRIME:" Each Index crime (willful homicide, - TIME, PLACE: Méine,‘197591978k(four years). . 7 (two years). “be a crime, it is often discussed in ConJunctloj
i P fortible rape; robbery, aggravated METHOD: “1'Graphé of number of offenses known METHOD: Graphs.. with homicide. For a review of the literature ~
; assault, burglary, thaft, motor = o pélicé per month. : CRITERIA: I?spectlon: on seasonal fluctua§1on in suicide, sees Lester
i . vehicle theft). ‘ CRITERIA: Inspection RESULTS: Violent ¢rime not sea§ona1. (1?7?). The Authority has analyzed Coog County
i TIME, PLACE: California, 1974- 1978 (five yeara) RESULTS: Homicide, rapé, robbe,y ot Property crime peaks in August. suicides from 1963, and has found no evidence of
g METHOT : . Graphs of number of offenses known PR seasonal. Assault high May- ' ~ ~ seasonal.fluctuatlon, either in suicides with a
“h . to police each month over the five October. Burglary high October— ; ) gunlo§ without a gun. F values range from 0.5
oy , year period. . November. Larceny/theft strongly - . Footnotes A to 1.8,
¥ RITERIA: nspection. nai: hi - L : ; . :
’gE§§L¥S? éomfcxde decrease each February, ' ::::g?:Léhz;Ehhf::ejgi;gg::;bef?tor; ’ ,”‘* An earlier version og this paper was presented “7 The Bell-Canada is a quick screener for
. many fluctuations from month to Seasonality may be, ah artifact of :@at‘the MsxpPlanck Instxtut Freiburg, Germany. ‘> seasonality, similar to the Census”X-1l1 but
moath. Rape: high July-October, bpopulatlon fluctuagxon. Total allowing no user options. The Bell-Canada F
low January-February. Robbery: Index crime rates, counting 1. For a more comp,euu dxacusa1on, see Block : value can be interpreted as the Census X~11 F
o 1983) and the stidies listed in its ‘annotated (see "Length of series").
high December, low May June. residents plus transients 1n'the ( //
Assault: peak in summer or fall. . denominator, is not aeaaonal. b1b11ography. Fiir a brief review .of the
Burglary: high in fall and winter, ? ' statﬁstxca in tible 1, see the 1ntroduct10n to ,
lowest in June, Theft: September :he "Review blbllography." it
low in-all years, but pattern f
B 75 :
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Because criminal justice operations remain

largely a state and local responsibility,

criminal justice research and analysis is

very pertinent at that level. Even in the

best of environments research can be a challenging
and difficult endeavor. However, at the

state level, criminal justice research takes

on ‘the added dimensions of urgency ard policy.
These added dimensions make the research

process more complex. Opne result of this

is the problem of selecting the appropriate
type of analysis for the question being addressed.

Two.recent Washington State research projects
exemplify the problematic environment that
often serves as the beginning point for state-
tevel research. Both of these projects dealt
with efforts to forecast future events,

The two research questions discussed in this
report are a crime forecast and the state
inmate forecast. 4s will be shown, addressing
the Issue of crime forecasts Ioglcally precedes
the problem of forecasting the state inmate '
poputation.

Forecasting Crime

In the late 1970's it became evident that

the skyrocketing crime patterns that Washington
State--and the nation--had experienced over

the past decade were showing indications

of slowing down, - Because the volume of crime
is very closely related to the number of
arrests made, which are in turn very closely
related to number of cases filed in court

by prosecutors and so_on through the criminal
Jjustice system, the leveling off or decline

in the rate of Increase of crime would be
significant news for the operation of all
criminal justice agencies. The problem was

to determine whether the observed deceler-
ation in the crime pattern after 1974 was

a short term pause or whether the crime patteirn
had Tn fact reached a turning point.

Due to. the work in the early 1970's of Weliford
and Christenson, It was a widely accepted

fact, by the time our crime forecast was
undertaken, that the change in the volume

of the criminally "at-risk' group--i.e.,
; b4 P

young males roughly between the ages of 15
and 29--clearly impacted the number of crimes
in a state, All things held constant, the
greater the number of at-risk males ih your .
state the greater the number of crlmes.

In addition“to the number of at-risk males

In a state, the second major variable affecting
crime volumes s the probability For persons
within the at-risk group ‘to commit crimes.

This is measured by the crime rate, in our

case the number of reported crimes per 1,000
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at-risk males.

Washington State has a very active demography
program, so isolating changes in the size

of the at-risk group was relatively simple.
However, identifying the reasons for the
growing crime rate was much more problematic.
The review of the literature showed that
there were three current methods that attempted
to project or explain crime rates., These

are represented by the following works:

(1) ‘''Parametrizing Age, Period, and Cohort
Effects,' 1978, by Thomas W. Pullum. This
study shows the importance of each of the
listed variables in relationship with U.S.
delinquency rates between 1964 'and 1973,

The study utilized log-linear analysis.

(2) "“Forecasting Crime Datat  An Econometric
Analysis," 1978, by James A. Fox. This is

a sophisticated effort using a nonrecursive
regression model that predicts crime and
clearance rates. It uses such independent
variables as the number of police, the change
in the number of police over-time, unemploy-
ment rates, and change in the size of the
black population.

{3) '"Property Crime Rates in the Unjted
States: A Macrodynamic Analysis, 1947=1877,
with Ex Ante Forecast for the Mid-1980's,"
1980, by Cohen, Felson, and Land. Quanti-
fying their opportunity theory these authors
use an ex ante forecast. A forecast is ex
ante when it retains the varliables in the

‘model but uses projections of these variables

as the basis.for estimating crime rates rather
than the known values themselves,

Although these forecasts were all state of
the art theoretically and methodologically,
they did not explain or predict the apparent
downturn in the crime pattern that had piqued
our interest, The question still remalned:
s this apparent downturn in crime rate a
lead indicator for the leveling or decline

in the crime pattern or is it just a random’
dip?

An alterpative method of explaining the variation

in the crime rate was found in the social
diffusion model. DIiffusion models were adapted
from the physical sciences for the social
sciences by Dodd (1955) and Coleman (1959).

In the most general sense, diffusion models- "
are based on the concept that there are basic
forces that contribute to the adoption of

a social behavior among a population.  When

a new behavior appears.in the population

and socjal forces are activated, the behavior
begins to be adopted throughout the population.
The spread of the behav!or throughout a popu-
latlion may be partial or- total. =
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Applications of the diffusion-type models

to crime forecasting were first observed

in recent efforts by Snow and LaSante (1980).
However, their application uses a physical
science model, which obscures. the social

nature of the problem. MacClorquodale and
Pullum's 1974 study provides an application

of diffusion models that -is more pertinent
because it is applied to a social situation,
These authors' study applies the diffusion

model to the evaluation of women's acceptance

of birth control practices. Using the MacCorquodale
and Pullum social diffusion study as a .guide,

the appilcatlon of this procedure was generalized
to crime rates,

The first assumption posits an external force
and the second assumption posits an interna!l
force., Using the diffusioén model for this
purpose involves two underlying assumptions Uy
that represent the driving social forces.

The first assumption is that forces outside
of the adopting group operate at a constant
level until: all of those who are going to
adopt a new behavior eventually do so. An
example of such external force would be the
adoption of a new product that is influenced
soieiy by a marketlng effort. - In the case

of crime rates, the butside force is possibly
represented by the/”hange in social stability.
As a society becomes more unstable {e.g.,

the legitimacy of the system is questioned

or there is great social change), the tendency
of a population to commit crime increases.

The second assumption of the diffusion model

used in this analysis is that the adoption

of a behavior is proportional to the fraction

of the population that has accepted it at

time t. As the proportion of acceptors increases;
a nonacceptor is increasingly iikeiy to encounter
acceptors .in daily interaction. Put simply,

a force that causes behaviors ‘to be adopted

in a given population. is the interaction

of - individuals within that population. This
force of diffusion is best called the inter-
action effect. -~ 1

For many processes,  including criminality,
acceptarice_may come from either of the two
assumptions. To represent. this, the two
above-stated models are added together to
create a mixed diffusiun model, By adding
these two effects one assumes that they are
mutually exclusive. The mixed model appears
as follows: o a

= W (N=X) + WX(N-X)/N’

Where: . ,
- Y = thé number of people who adopt criminal
behavior~during any given time period
= the cumulative number of people who

adopt criminal behavior -

Wi = represents the external ‘force that
influences people to adopt criminal behavior

‘W, = represents the interaction among
people that leads to the. adoption of crlmlnal
behavior /
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- population adopt the behavior.

"N=X.= represents the {potential) population
that can be treated as potential acceptors.
This captures the reality that potential
-acceptors are drawn from an ever-decreasing. -
population

One of the important reasons for uSing the
mixed diffusion model as a method for crime
forecasts in Washington State is that the

~diffusion model follows ‘the leveling off

of the crime rate since 1976 more closely

than do the other methods. . Furthermore,

the diffusion mode! provides a rationale

for the leveling off of the crime rate after

such a long period of increases (i.e., the

growth curve -is approaching its asymptote).
Because of this new information the actual
projection of crime volume is greatly simplified.
Once- it is determined what a reasonable projection
of the crime rate might be (here it was predicted
that it remains relatively constant for the
immediate future), pne merely needs to multiply -
the estimated at-risk group by the expected

crime rates, 4

Comblnnng the effect of Wl and W, for the-
accumulation of the adoption of the behavior

over time (X), it .is obvious that the mixed
diffusion mode! predi¢ts that, once a force
outside a population begins to exert its
influence, there may be different periods

of acceleration depending on the values of o
W, and W, but that eventually the adoption ‘
of a behavior will reach a limit. "As it

does so, the rate and the increase in the

total number: of adopters will slow down,

~The basis of the mixed dlffusuon model is

different from the other methods of predicting
the crime rates discussed earliier, ~Where '
the methods discussed earlier focus on a

‘specific set of prediction variables as a

means of estimating a future phenomenon;"

the diffusion model focuses on the social

process of two variables--outside influence

and the influence of social interactionw

In thus acceding to the diffusion model,

the socially disorganizing events of the

late 1960's and eanly 1970's will eventually

run their course, culminating in a new equilibrium,
Each period of social ‘change, be it an aggravating
change or an ameliorative change (i.e., the
curves can either ‘increase or decrease),

can be followed by a period of relative stability
or, because of new events, enter into a new

- epoch and & néw period of diffusion of behavior,

Another thing: to recognize about the diffusion

of behavior s that the model does:not require
that all or ‘even a majority of an eligible = &
A poorly
diffused behavior would be represented by

a relatively flat curve while a more successful
diffusion would be represented by a much

steeper curve,

_Compar ing the resuits of the mixedfdiffdsion
-model to the previously discussed literature .
~ shows a major advantage of the mixed diffusion

model; it mathematically follows and theo-
retically predicts the leveling off of the

crime rate in Washington State and, one could
conjecture, the nation. Other methods of

crime prediction failed to explain the leveling
of f of ‘the crime rate. Therefore, even. though
these other models explain a remarkable percentage
of variance, the mixed diffusion model appears

to be a reasonable method of estimating the

rate of crime.

As was noted earlier, once the asymptote

of the diffusion curve is reached, it is

then predicted that' the rate of crime for

the at-risk group will remain constant or
decrease somewhat. For the state of Washington
this appears to be the case. In the last
couple of years the change in the rate of

crime has stabilized. However, as the 1978
increase in the crime rate indicates, even

if the crime rate has stabilized, we can

still expect a wide degree of variation from
year to year. The diffusion model:would

have us predict that on the average the ¢rime
rate will remain relatively stable. This

points out a major shortcoming of the diffusion
model; it Is limited to predictions within

one episode or period of change. Once the _
asymptote is reached one must look for emerging
external forces of change that could lead

to a hew period of diffusion., As history ’
has shown, a new epoch of change can be either
in the positive or negative direction,

Graph 1 (which will follow at the end of

the paper) shows the original forecast made

for total reported crimes for Washington

State using the mixed diffusion model. Although
not extremely accurate, the results are fairly
close. The c¢rime rates have not. Increased .

at rhe'rate they did in the 1970's, but they
have still fncreasedssat least until 1982,
However, since the late i970's, crime, to

a large extent, can be characterized as fluctuating
widely without showing any true sign of direction.
In general this Is what the mixed diffusion
model projected. Also in partial .defense

of the diffusion model the volume of the

at-risk group ‘did not . increase neariy as

greatly as was forecast in 1979. - |f actual
population data were used, the mixed diffusion
mode! would be somewhat closer.:

Forecastinq State Inmates

The need Tor improved prison population forecasts
becomes critical as the need for correctional
facilities and programs increases while avallable
resources ‘decrease. ' Increased competition

for scarce resources requires a system that
produces reliable forecasts of the size and

composition of the prison population, To :

this end, this forecast takes into account
the crlticai demographic and criminal justice
system factors that produce changes in the
prison population size, This forecast does -
not presume to provide an exact description
of the future but, rather, makes a'statement
of what the future prison population will

ke if the crime, demographic, and criminal
Justice system factors follow their projected
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paths.  The assumptions in this forecast

are based upon the historical behavior of

these critical factors and the expert consensus
of key criminal justice decision makers.

This prison population forecast uses a computer
simulation. A general flowchart of. this e
system is presented in Figure A. Due mainly

to data limitations, this forecast does not
include all of the possible contributing

factors that may explain changes in the prison
population, However, we believe the most
significant factors are included. Those
factors which are included in the forecast

are indicated on Figure A as solid lines

and shaded areas. As can be seen on this

flow chart,. the prison population forecast
includes key contributing factors such as
demographic changes, superior-court felony
convictions, the judicial decision to imprison,
length of stay in prison, and the readmission
of persons who fall once paroled.

The process by which the forecast was developed

is unique. For the first time in this state

a representative group of key criminal justice
decision makers used a ccordinated process

for developing a prison population forecast.

The catalyst for this involvement was the
Governor's establishment of the Interagency
Criminal Justice Work Group (GICJWG). One

of the major charges of this group is to

provide a coordinated interagency system

for prison population forecasting. The involvement
of the GICJWG went far beyond the normal
managerial oversight that is the usual role

when given such a technical task. ' The invelvement
of this group in the prison population forecast
included review and evaluation of the method-
oleogy and data used;  the establishment of

the forecast operatlng assumptions, and close
monitoring of the technical development:

The major outcome of this prison ‘population
forecast is a single ‘indicator projection ,
for FY 1982 to FY 1995. However, as a supplement

to the single indicator projection, the forecast .

provides a wealth of detail in terms of the
changing characteristics of ‘the prison popu-
lation over time. Therefore, it is possible
to estimate not only the absolute change

in the prison population, but also the ¢hanging
composition of the prison population.

Equal in importance to the types of available
detail in the forecast is the flexibility

that is built into the computer model. Although
the forecast produces a single-line estimate ’
based on current operations and projected
changes, it is also possible through alternative
assumptions of the critical forecast factors

to produce alternative forecasts, . Changes

in the system can be ‘introduced that reflect
various policy and system changes. The impact
of. these changes can be traced over time -
throughout the prison population. For example,
the Impact of the following questions could

be eveluated:

-~ What If the violent crime rate continues-

to increase beyond the mid and later i980's?

+
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- What if the number of drug offenders
being-sent to prison stabilizes? ~
= What if the rate of parolees returning
to prison drops significantly?

- ~What if the length of stay increases
or decreases thrée years from now?

- What if the migration patterns change
significantly?
. = What if the probability of belng convlcted“
of a felony goes up 5%

- What happens if all of the above happen )
at the same time? :

Basically, the forecast operates according
to the simplified formula: ;

Present New

Future Parole
Prison = Prison + Prison .+ Fallures
Population = Population Admissions
_ Prison ‘
Releases )

Staff Document No. 72, ''Programming Methodology

for Calculating Washington State Inmate Population,'

provides a detailed review of the rationale
for the operations of the computer model,
For those interested in a more technical
review there is the '"Technical Programming
Document.,"

The remaining two sections of .this presentation
show the most recent forecast and the monitoring
and evaluation effort that is part of the
forecasting process.

Monitoring and Evaluation

Once a forecast is published, the next step
taken is to monitor and evaluate that forecast
to determine. if it and its assum"*su”a are
tracking correctly.

No forecasting effort can be presumed to

provide an exact description of future events,

and deviations between the forecast and actual
events shouid be expected to occur. It Is
important to monitor and evaluate these deviations,
because such deviations can provide valuable
feedback regarding the reasons for current

events, This new knowledge can then, in

turn, be used to reassess the forecast model

and assumptions. .

The results of the monitoring and evaluation
effort for the Fall ‘1981 forecast (that s,
the forecast for FY 1982-1995) showed that

for the first eight months of the forecast.

the maximum deviation of the forecast popu-
lation from the actual population equaled .

2.6 percent, an underestimation of. 140 prlson#rs.
However, within the next four months. the
deviation of the forecast from the actual

more than doubled to 6.3 percent, representll@
an underestimation of 364 prisoners., This 4
sudded and drastic change triggered a detailed
analysis of the problem. From this it was
concluded that the major portion of the sudden .
increase in prison population was due to:

o increased prosecutorlal activity that
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led to a sharp increase in the number of
new admissions to prison

o slower than forecasted rate of release
of prisoners . ,

Graph 2 and Table 1 (which will follow at

the end of the paper) provide a summary overview
of the monitoring effort for the Fail 1981
prison population forecast. A detailed review
of this analysis can be obtained by reading

.OFM F8E Special Report No. 57.

The monitoring and evaluation of the Fall
1981 prison population forecast not only .
‘served as an early warnlng for the sudden
.and unanticipated change in the criminal

Justice system; it-also proved to be a major
source of ‘information for updating the prison
population forecast assumptions for the Fall
1982 prison population forecast.

Findings

Findings for the FY 1983-FY 1996 prison popu-
lation forecast, also known as the Fall 1982
Forecast, are presented in this section.

See charts 3 and 4 and Tables 11 and 12 (which
will follow at the end of the paper).  The
Annual Forecast reports on the expected number
of prisoners as of the end of each fiscal
year {i.e., June of each year) and the annual
number of expected admissions and releases

for fiscal years 1983-1996.” This information
is best suited for Jong-run issues such as
capital planning and long-range crimlnal
justice system planning.. The Monthly Forecast,
which Is provided. in the full forecast document,
provides monthly admissions, releases; and
populatlon data for the fiscal years 1982,

1583, l;oq, and 1985, The monthly lnformatlon
is most appropriate for shorter range efforts
such as budget preparation, program planning,
and forecast monltorlngl' Also provided in

the full forecast docurient is a section shownng

. the changes' in the Inmate population by crlme

type over the forecast period.

The Fall 1982 prison population forecast

does not include the impact of two antici-
pated criminal - justice system changes. Flirst,
the Fall 1982 prison population forecast

does not include the impact of the recommen-

dations of the Sentencing Guldelines Commission.'

However, the Fall 1982 prison population
forecast, representing the current criminal
Justice system practices, is used by the

" Sentencing Guidelines Commission to provide

a baseline of comparison for thelr recom-

mendations, These: recommendations are presented
In a separate document preparcd by the commission,.
Second, the Fall 1982 prison population forecast

does not include the impact of the early

release effort of the Board of Prison Terms

- and Paroles. At the time that the forecast
‘was being developed, information regarding. .

the magnltude of the early release effort

was not available., The impact of the early
release effort will be included in the monitorlng
phase of the forecast .
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(Admissions-ReIeases)

° THE TOTAL(DIFFERENCE BETWEEN ACTUAL AND FOR

THE SUM OF THE TOTAL DIFFERENCES

(‘ "‘ ' o
A.," i "
} B
5 TABLE 1 2 o o L v . . i
¢ BREAKDOWN OF THE DEVIATION BETWEEN FORECAST AND_ ACTUAL ' o SR - ' U e
v ; ‘ PRISON POPULATION BY MAJOR FORECAST ING. COMPONENTS FY. '82 ~ (i 1o e ' : ' l
i X o ' S : O . Ppercent -
: ) Forecast Actual  Difference pifference. .
New Admissions Male 1,496 1,616 -120 - -8.0%
~ Female 104 7103 +1 +0.9%
Jotal 1,600 1,719 -119 =743
Return Admissions* =~ Male . 612 699 -87 ~14.2%
o Female .26 23 +3 +11.,5%
Total 638 122 (8 ~13.2%
Releases Total - 1,5b8' 1,383 +125 +8.2%
Total 730 1,058 | -328%%

+h4.9%

ECAST FOR FY1982 EQUALS

FOR EACH OF THE MAJOR FORECASTING

_ COMPONENTS, NEW ADMISSIONS,
= 84 + 125 = 328)

RETURN ADMISSIONS, AND RELEASES. (119 + i

o  THE DIFFERENCE BETWEEN THE FORECAST AND THE ACTUAL PRISON POPULATION : . L : L , S
~ FORECAST 15 EXPLAINED BY SIGNIFICANT DEPARTURES FROM THE EXPECTED IN .~ ' : ~ o B e ‘ ; :
EACH OF THE MAJOR FORECASTING COMPONENTS ) . ‘ N e - B L , S X

o o NEW ADMISSIONS ACCOUNT FOR 363 OF THE TOTAL DIFFERENCE . = ; : £ Teimi e SR T
O o RETURN ADHISSIONS ACCOUNT FOR 26% OF THE TOTAL DIFFERENCE , ' , ; S A SRR
O O RELEASE ADMISSIONS ACCOUNT FOR 38% OF THE TOTAL DIFFERENCE

#Return admissions Include paroié returnees who are processed both

through the courts and the Parole Boards -~ - e : N } ' L e ;f_ ;  o o 7"~;;5ui*ch"

s et i i o R
7

#xTechnical note: The dlfférenté of 67 linmates bétwéen the end of the , ; o : R L
comparisons (Graph 1) and the admissions versus releases analysis R L S
: shownihere can be accounted for by one or more of the following reasons. ’ e C

o
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(1) Relatively large changes in da!lkaOUnts s , : ’ L : . R , EE o ¢ "
(2) The forecast not a@cquntlng'for non. returning- escapees or. re~ , ‘ ~ IR L . TR R R e R R I ‘< : 3
- sentenced prisoners A L : ‘ ' : : R o R g S Tl S .
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‘4, EXPECTED RELEASES INCREASE RAPIDLY IN RESPONSE TO THE SURGE OF ADMISSIONS IN FY 1981 AND 1982 S v
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TABLE 11
*_ MONTHLY PRISON .POPULATION FORECAST FY83
SRR Cduly  Aug Sept  Qet Mo Dec dan  Feb
New Court Adm’ . 135 . 1330 . 132 w133 o132 133 130 - 129
‘Return Court ‘Adm 22 22 - .27 023 025 2 24
Cw’ Return: P B Adm . 22 22 v gy 23 7 28 24 24 23
i 3
£ Totar Admissions R L IRIIEER b ) RN .1 179 82 18 R R 175
" Releases 105 118 124 132 130 125 128 128
Population - 5,660 5,719 - 5,781 5,828 5,880 5,936 5,986 6,033
New Court Adm 12 10 8 9 B R | | 6 3
Return: Court Adm [ 0 5 1 2 1 2 1
% Returq PB Adm 0 0 2 | 2 1 2 1
@ Total Admissions 12 10 15 n 2 13 10 8
T Releases i B e g 15 ~12 5 7 9
Population - 231 230 236 232 232 240 243 242
New Court Adm Wy 143 140 1h2 LT I 11 136 135
Return -Court Adm 22 22 32 24 27 25 26 24
@ Return PB Adn 22 22 29 24 27 25 26 24
B Total Admissions 191 187 201 190 194 194 188 183
Releases 113 129 1337 g th2 130 135 137
: 5,891 ' 5,949 . 6,017 6,060 6,112 6,176 6,229 6,275
for)
N
TABLE 12
HONTHLY PRISON POPULATION FORECAST FYSk
; duly  Aug  Sept Ot Nov.  Dec: Jam  Feb
New Court. Adm 136136 135 135 132 136 131 128
" ‘Return Court Adm 23 - 21 28 22 25 24 23 22
‘Return‘PB Adm 26 23 % ;2 23 25 22 oo
.9 Total Admissions 185 i80 187 179 180 185 176 71
£ Releases 18 . - 126 143 140 151 155 155 164
Population ‘€£]83 6,237 6,281 6,320 6,349 6,379 6,400 6,407
.~ New Court Adm 12 .10 9 9 8 11 6 6
© % Return Court Adm: 1} 0 5 0 2 | 2 2 1
" Return. PB Adm 1 0 3 -0 2 0 1 8
. 'é‘ Total Admissions 3w 17 9 2 2 9. 7
X Releases n R A 9 9 9 12
i Populaton 247 250 261 259 - 262 265 - 268 260
New.Court Adm L L IR | U NER | T BTt LT RS [y RNRSRERR | 7 SRR T I
Return Court Adm PATEIES TR | ST 7 SR | 14 25 S28 23
Return PB. Adm 27 23 27 22 25 25 23 21
g Total Admissions 198 150 de" 188 192° +<..197 185 - 178
S Total Releases 195 133 wg | s 160 16k 164 176
Total Population 6,430 6,487 6,582, - 6,579 6,611  6,6k% 6,665 6,667
B et / L
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113
6,100
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8
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20
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2
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23
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6,426 -

15

263
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180

6,689
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136
20
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146

6,129

April

136
23
-2
180
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6,419
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23
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147
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7
1
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9
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6,414
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159
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June
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174
151
6,182

6,427

June

132
21
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173
159
6,48

6
0
(4

6
13
266

20

178
6,714

138

Fiscal
Year
Totals

1,593
277
273

2,143

1,547
112

10

135

nz

1,705
290
283

2,278
1,664

Fiscal
Year
Totals

1,606
277
270

2,153
1,887
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14
10
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18

1,721
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280
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E Establishing Causation: The Role of Epidemiological Evidence

k

Z Shanna Helen Swan, University of California, Berkeley

! :

b : : -

; The ‘use of epidemiological evidence to Perhaps the most widely accepted example of

; establish a causal connection between an ex— a causal connection which was initially estab-

4 Posure and a disease outcome is relatively new lished on the basis of epidemiological evidence

] in litigation. WUntil recently, it was often. is the relationship between cigarette smoking

; sufficient for a physician to testify to such a. and lung cancer. It is useful in this context
connection on the basis of his clinical to examine what is meant by the above statement

: experience. However, in recent years, large of causation. Several alternative models are

i numbers of suits have been brought against drug considered. These are illustrated in Figure 1,

. and chemical manufacturers that test, in large B :
part, on the epidemiological evidence of an ‘ :
assoclation between exposure to a drug, device, ® Ome Cause-One Effect Model (Figure 1A)
or chemical and a disease outcome. These cases While this model incorporates the most

. include: : o intuitive notion of causation, it is

i probably the least applicable in this

f context. Under the one cause-one

: ® Occupational exposure to asbestos and effect model every smoker would

! mesotheligma, ) develop lung cancer and every lung

5 . cancer case would bé attributable to

? ® Prenatal exposure to diethylstilbestrol smoking, In fact, only about 10% of

H and vaginal cancer, ‘ smokers develop lung cancetr and less

: T : N that 85Z of lung cancer casés can be

z ® [se of intrauterise contraceptive devices . attributed to cigarette smoking.l

i and pelvic inflammatory disease, o S T

L - ® Tampon use and toxic shock syndrome. ¢ Multi-Effect Model (Figure 1B)

§ o This model correctly includes the fact

that cigarette smoking has been shown

to be causally related to a number of

disease outcomes. However, it is not

certain that every smoker wili develop
one or more of these diseases.

: What these examples have in common is the
; avallability of a number.of relevant
epidemiological studies in which an association
has been analyzed, together with the absence of
definitive information about causal mechanism.
In such a situation, the epidemiologist, trained :
to synthesize and evaluate a wide range of ® Multi-Cause Model (Figure 1C)
5 epidemiological and medical evidence, may be This model assumes that there are
: uniquely qualified to assess the available data several facors, such as smoking and
: .with regard to a causal connection be tween asbestos exposure that independently

exposure and disease. This analysis must be glve rise to lung cancer. While it is

done with considerable care; epidemiology 1is - the case that both smoking and ashes-
: also subject to a wide range of methodological tos exposure are, independentlg,
. pitfalls which may render epidemiological causal factors for lung carcer y Tnot
. evidence misleading or even useless. every smoker or asbestou’ worker will

. - develop lung cancer.
Alternative models of causation will be

discussed briefly. Subsequently, causation will .
! be contrasted with association, and the factors .- ® Component Cause Model (Figure 1D)
§ considered in deciding whether an agsociation is Under this model a number of component
causal will be discussed. Two examples drawn causes or factors must all, simul-
from recent litigation illustrate thege points. taneously, be present in order for

. ) smoking: to lead ‘to lung cancer. While

this is theoretically appealing, no
known collection of factors completely
predicts which smokers .will develop
lung cancer., ’ :

; Models of Causation
"Cigarette smoking is the majbr cause of

: lung cancer in the United States,"
(Surgeon General’s Report, 1982),

.88
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-® Indirect Causal Model (Figure 1E)

In this model, a factor, for example
genetilcs, leads to an outcome such as
smoking, which, inturn, leads to lung
cancer.
that the primary cause (genetic in
this case) would also lead to the
outcome (lung cancer) absent the
intetmediate cause. ~This model has
been suggested’ by those researchers

who are critical of the evidence for a

direct causal connection between
smoking and lung cancer.

® Probabilistic Model (Figure 1F)
In this model, smoking increases the
probability of lung cancer. This
probabilistic model is in closest
agreement with current thinking. The
complete model should include several

independent causal factors in addition
to smoking and several largely unknown

component causes.  The probability of

developing lung cancer for smokers car

be estimated as a function of known
risk factors such as age and
occupation. The exposure, "smoking,"
can also be made more specific, and
the probability of disease will then
depend upon duration of exposure
(number of years smoking), level of
exposure (number of packs per day),
and perhaps tar and nicotine content
and so on. Both epidemiological and
statigtical methods are utilized in
obtaining these estimates.

The statement "Smoking causes lung cancer"
is, therefore, a probabilistic one that can be
quantified using epidemiology and statistics.
All the other, deterministic models discussed
are inadequate o describe the nature of the
connection betwedn smoking and lung cancer. It~
is likely that a similar analysis of the causgl
connection between any exposure and a medical
outcome will utilize a probabilistic model.

Association and Causation

Association between an exposure and a disease
outcome is simply a statistical dependence that
does not, in itself, imply causation. This
association can be measured by a variety of
parameters. . One of these, relative risk, is
most . commonly used by epldemiologists. to measure
asgociation. - The relative risk of a disease

assoclated with a particular exposure is defined
as:

Probabilit (disease among the exposed)
Probability (disease among the unexposed)

‘This parameter can be estimated in several ways,

depending upon the particular study design which

This model may also postulate
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is used. These estimates of relative risk can
be obtained specific to a particular subpopula-
tion or stratum and pooled across strata to
provide a summary measure of association.

Once a measure of assoclation has been
obtained it can be tested for statistical sig~
nificance under a model that assumes random
selection of cases and controls. However, in
practice, subjects are seldom selected at
random. The usual study design is
observational; subjects select their treatment
or exposure. In this nonrandomized case, great
care must be taken to insure the comparability
of study groups with respect to all variables
related both to outcome and exposure.
Epidemiologists must identify such variables, or
confounders, and take care to control for them
in the design and analysis phases of the study.
Further care must be taken to insure that study
groups are representative of the population from
which they are assumed to have been drawmn,
particularly with respect to the exposui2 and
outcome under study. Failure to achieve this
goal results in an important form of bias known
ag selection bias, which can severely limit the
value of the epidemiological findings. Thus,
the evidence must be critically reviewed to
assess the presence of all potential biases and
confounders that may have distorted the results.

Once a statistically significant association
has been found and the problem of bias and
confounding has been addressed, the question of
causation vs. association must be considered.
The principles for establishing causation have
evolved gradually since Koch’s postulates were
originglly developed for infectious diseases.
The following factors are now generally con-
sideted by epidemiologists when evaluating a
possible causal connection between any disease
outcome and an exposure:

® Strength of the Association: What is
the magnitude of the relative risk
estimate and what is its statistical
significance?

® Consistency of the Assoclation: Has
the result been replicated, preferably
in studies of alternate designs?

® Biological Gradient:  Is there a dose-
response relatlonship between exposure
and outcome?

® Biological Plausibility: I the
finding consistent with current
viological thinking? Have reasonable
mechanisms been postulated?

® Experimental Confirmation: Is there
supporting evidence from laboratory
studies, such as animal bioassays or -
challenge-rechallenge studies in
humans?

® Collateral Evidence: Are .there sup-
porting results from other disciplines

4
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or other epidemiological studies, such
as time trends in . disease that corre-
late with patterns of product sales?

® Flimination of Other Causes: In
establishing causation in any par-
ticular instance, have other known,
independent causes of the outcome been
considered and eliminated? ‘

® Chronology: Does the outcome follow
 the exposure?

® 'Quality of Epidemiologic Studies:
Have all major sources of bias and
.confounding been considered and
eliminated?

It is not necessary that each of these criteria
be met. Rather, these are guidelines for
evaluating the available evidence for causation.
However, failure to meet the last two conditions
would result in serious doubts about the causal
nature of an association. - The Surgeon General’s
reports have carefully discussed each of these
factors in regards to smoking and lung cancer in
arriving at a conclusion.of causation. In what
foliows, two examples drawn. from recent litiga~
tion will illustrate the application of these
criteria.

Two Case Histories

1. Diethylstilbestrol and VYaginal

Adenocarcinoma : ) o

In 1947 the synthetic estrogen, diethylstil-
bestrol (DES), was first marketed for prevention
of spontanecus abortion. It was widely used in
the 50's and 60‘s, despite inadequate testing
for safety or efficacy. It has been estimated
that between two and four million: offspring were
exposed to this drug prenatally,“ and in 1953
Dieckmsn et al. established the lack of efficacy
of this drug for prevention of spontaneous
abortion or premature delivery. However, it
continued to be marketed for use in pregnancy
until 1971, At that time, Herbst et al. ob-
served an excess of a rare vaginal cancer which
was previously extremely rare in young women. &
Acm&mMmluﬁyhmd@wwMﬁfnﬂ-
trimester exposure to DES in seven of the ‘eight
cases and none of the thirty~two matched con-
trolgs. The drug was subsequently withdrawn for
use in pregnancy. Extensive research followed
and the International Agency for Research on
Cancer has concluded that, "Diethylstilbestrol
is causally associated with the occurrence of
cancer in humans".? The principles for estab=

lishing causation will be 1llustrated using this
example,

® Strength of the Association:
The relative risk estimates in this
case are very large. One estimate is
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provided using the. augmented odds
ratio on the unmatched data, which
yields an estimate of 325.
Alternatively, one .can compute a lower
confidence limit for the relative risk
~using the matched data. This method

- provides 7.5 as a lower 95% confidence
limit for the relative .risk. 1In
either case the'significance probabil-
-1ty is less than 1/10%,

Consistency of the Association:

This finding'wés replicated by
Greenwald et al, using five cases and
eight matched controls. None of the
controls had a history of synthetic
estrogen exposure;, while all five
cases were exposed.® - -

Biological Gradient:

No dose response for cancer has been
observed in humans although a strong
dose response for impaired fertility
has been observed in mice. A clear
response relationship between gesta-
tional age at exposure and risk of
cancer . has been documented.d .

Biological Plausibility:
DES bas been known, since 1938, to

cause cancer ia animals. It has been S

shown in pregnant mice to concentrate
in the fetal reproductive tract. It
is believed that DES interferes with
the normal replacement of vaginal
columnar epithelium by squamous
epithelium. Forsberg has demonstrated
in mice that treatment with DES in-
hibits this transformation.!®

Experimental Confirmationé 
Experimental studies in-tats and mice
support the human epidemiological
findings. In one study transplacental
exposure . of rats to DES resulted in

genital malignancies in 20-40% of the

- exposed and in none of the unexposed

controls.!l In addition, DES has been

" ghown to induce mutations in the mouse

lymphoma syystem, !2

Collateral Evidence:

Evidence of a wide range of
vaginal/cervical and uterine anomalies
occurring in exposed female offspring
support the causal connection between
DES and clear cell adenocarcinoma.
These™ abnormalities have also been
produced in test animals and, like the
cancers, are inversely related to '
gestational age at exposure. Similar
findings have been found in males,
both in humans and test animals,

Elimination of other. Causes:

To date no other cause for clear=cell
adenocarcinoma in young women has been
suggested. Some have argued that
threatened spontaneous abortion, which
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was the indication for DES use, may
if251f have increased the risk of
caricer. “However, no other study has
ever associated high-risk pregnancy
with vaginal adenocarcinoma,
Furthermore, the frequency of high-
visk pregnancies does not correlate
with the temporal pattern of clear-
" cell adenocarcinoma.

® Chronology:

..The appearance of v@ginal adenocar-
cinoma occurs betwen seven and thirty
years afier the exposure to DES.

® Quality of Epidemiological Studies:
Diagnostic Bias:
Diagnosis .of initial cases was
blind with respect to exposure.
Furthermore, diagnosis was done by
cytology and was well defined.

“Ascertainment Bias:

Initial cases were ascertained
before DES hsy been associated with
vaginal adenocarcinoma. The
Registry that has been established
to collect cases of adenocarcinoma
does so without regard to exposure.

Recall Bias:

Ascertainment of exposure was not
limited to recall but required
written confirmation of exposures.
‘A1l records were equally reviewed,
regardless of outcome. R

Confounding:
Maternal history of pregnancy
failure or bleeding was the only
variable, other than DES exposure,,
. related to the cancer outcome.
Since these variables have had a
uniform pattern of incidence both
before and after the occurrence of,
this rare cancer, it is highly
unlikely that they are causaily
related to the risk of cancer.

Therefore, it appears that exposure to DES
during the first trimester is a significant
causal factor in the subsequent development of
clear-cell vaginal/cervical adenocarcinoma in

young women.

2. Toxic Shock Syndrome and Tampon Use

The history of the toxic shock story and the
methodological problems associated with it are
well documented by Harvey, Horowitz, and
Feinstein.!3 It is worth reviewing briefly:

In November 1978, Toxic Shock Syndrome (TSS)
was described by Todd et al. in seven children
ages 8 to 17, including three boys and five
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girls. The association with menstruation was
not noted until one year later when Davis, of
the Wisconsin Division of Health, noted three
cases in menstruating women. ‘Subsequently, the
Center for Disease Control, Atlanta (CDC) was
notified of large numbers of cases in young
women and began carrying out surveillance for
additional cases. In February 1980, Utah Health
Department circulated a newsletter to physicians
describing TSS and its association with
menstruation. One month later, Schrock, of the
Minnesota Health Department, published a letter
in the Journal of the American Medical
Association stating that TSS "appears to occur
in women only, at an age of active menstruation,
at or near the time of menstruation." 1In May
1980, CDC reported an association between tampon
use and TS8S, which was not related to brand or
absorbency. - National publicity followed, in-
cluding speculation concerning a possible link
to the new, highly absorbent tampon, BRely.
Subsequently, reporting of TSS inereased and
self-reporting of cases was frequent. On
September 19, 1980, CDC published the results of
a second study that showed a statistically
significant assocliacion between TSS and Rely
brand tampons. - On September 22, 1980, Rely was
removed from the market and CDC stopped accept-
ing direct case reports. On January 30, 1981,
CDC published data showing a decrease in-the
number of reported cases, which they attributed
largely to withdrawal of Rely and decreased
tampon use.

An association between TSS and tampun use
has been established and replicated. Howsver,
the epidemiological studies that demonstiuied
this associztion are subject to several sources
of bias. The presence of these biases raises
serious doubts about the causal nature of the
assoclation at this time.

Reporting Bias:

In Minnesota, where surveillance for cases
of TSS was active and ongoing, 83.8% of
cases were tampon -associated. The majority
of the remaining cases reported to the CDC
were the result of self-reports and passive
surveillance; 92.4% of these cases were
tampon telated.15

Furthermore, while the overall pattern of
cases collected by the CDC through passive
surveillance shows a sharp peak in August
and September of 1980 assoclated with the
publicity concerning TSS and tampon use, the
incidence of cases collected by Minnesota
shows no such peak. ;

Recall Bias:

Twenty-two cases of menstrually assoclated
TSS were interviewed twice. Before the peak
of the Rely publicity (7/11/80) only 32%
reported using Rely. However, when inter-
viewed after Rely was withdrawn from the
market (10/1/80), 50% of the same women
claimed to have been using Rely at the time
of their ilness.!
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Diagnostic: Bias: .

While physicians. have previously diagnosed
toxic shock in children, boys, and older
women, publicity suggesting that TSS was a
disease of menstruating women increased the
likelihood that a diagnosis of TSS be mad
in a menstruating women. : »

It is possible- that TSS is associated with
tampon use -only through its association with
menstruation., If TSS is menstrually,associated
and if over 80% of menstruating women used
tampons, irrespective of TSS, before the summer
of 1980, the prevalence of tampon use observed
i1 the Minnesota cases, which were those most
likely to be free of bias, could well be
explained. - In this case,.the excess observed in
the’ CDC case series may well be the result of
the biases mentioned.  Therefore, at this time
biases in the epidemiological data make it .
impossible to draw a conclusion of causation
with respect tp TSS and: tampon use.

- Epidemiological "evidence can contribute
uniquely to establishing causation between
exposures and medical outcomes.  In establishing
the causal connection a number of conditions
must be satisfied. ' In particular, great care
must be taken to avoid biases and. confounding,
which may result in erroneous conclusions,
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A Probabilistic Approach to Tracing Presumptions

in the Law of Restitution

Michael O. Finkelstein*, Columbia University
Herbert Robbinst, Calumbia University

The talk by Michael 0. Finkelstein was subsequent-
ly published by Mr. Finkelstein and his co-author
Herbert Robbins in Jurimetrics, Vol. 24, No. 1 at
p. 65 (Fall;, 1983). It appears here with the
permission of the Section of Science and Tech-
nology of the American Bar Association,

ABSTRACT

Establishing an equitable lien or constructive trust over Junds taken by fraud
requires tracing. Where the misappropriated funds sought to be traced are min-
8led with other funds in an account and are subjected to withdrawals and de-
posits; the courts have used various presumptions to determine the extent of
trust funds remaining in the account. It is suggested that probability theory
yields rules and résults that bettér accord with the legal theory underlying the
remedies allowed in these cases.

Itis well settled that a persori who has been defrauded of money may assert
an equitable lien or a constructive trust with respect to the funds in the posses-
sion of the wrongdoer. An equitable lienisa security interest in the funds that is
limited to the amount of the claim. A constructive trust is an equitable owner-
ship interest in the funds that is not so.limited.’ Important applications of this
doctrine arise when the wrongdoer deposits the money in an account, either
separately or mingled with other funds, and-then becomes bankrupt, In that
situation, if the claimant can “‘trace’’ the funds in the account he may recover
on a'priority basis, even though general unsecured creditors of the wrongdoer
recover nothing because the estate available to them has been depleted.’

Prior to the Federal Deposit Insurance Corporation Act of 1933, tracing
claims frequently were asserted by defrauded depositors in failed banks who
sought to recover their deposits on a preferential basis.* Although such cases
are no longer common, tracing claims continue to arise in the wake of bank
failures’ and in a variety of other contexts, most of which involve claims against
an insolvent debtor.* The current high rate of business bankruptcies promises to
g;nerate a new wave of such claims, perhaps at least equal to. those of the
1930s.

In most cases involving tracing, the wrongdoer has commingled funds
subject to the trust or lien with other funds, It is well settled that this does not
destroy the claimant’s equitable preference, but is likely to complicate tracing.
We propose in this article to take a fresh look at two significant doctrines that
determine the limits of tracing with respect to comnmiingled funds. The first re-
lates to the characterization of withdrawals from a commingled fund; the sec-
ond to the determination of the lowest intermediate balance of a fund. In each
case, highly artificial presumptions have been made to resolve uncertainty and
to protect the claimant. We suggest a different approach: one that uses more
plausible and neutral presumptions and then looks to mathematical probability
based on the assumed facts to deduce the rules. '

Withdrawals From a Commingled Fund

Once the right to an equitable remedy is established, the key to claimant’s re-
covery is his ability to trace the funds. A rather elaborate body of law has devel-
oped on the requisites for tracing, and much of it favors the defrauded claim-
ant.” A key presumption relates to the funds withdrawn from a commingled
account. If funds withdrawn from the account are used for the wrongdoer’s
own purposes and dissipated, it is presumed that he selected his own funds for
that purpose, so that claimant may trace the funds remaining in the account.
Thus, as long as the balance in the account remains in excess of the amount of
the claimant’s funds there is a presuniption against dissipation, and he may re-
cover the full amount. If the balance in the account drops below the amount of
the claimant's funds, the extent of depletion is determined by assuming that
other funds were withdrawn first. :

This rule derives from Knatchbull v. Hallet,* an English case in which a
solicitor holding some bonds for a client sold them without authority and de-
posited the proceeds in an account with his bankers. He subsequently added
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some of his own funds to the account. Thereafter, he withdrew funds for his
own purposes. When he died the balance in his account was (and apparently at
all times had been) greater than the amount of his client’s funds. The traceable
assets would thus have been undissipated if the withdrawals had been deemed
made from the solicitor’s own funds, but substantially impaired if deemed
made from the client’s funds. Mr. Justice Frye held that he was bound by prece-
dents (notably Clayton s Case®), to presume that the first funds deposited were
the first withdrawn. Since the client’s funds had been deposited first, he found
that they had been substantially dissipated.

On appeal, the decision was reversed, two justices holding that when the
solicitor made withdrawals for his own purposes, it must be presumed that he
used his own funds. Jessel, Master of the Rolls, argued that if the monies were
indistinguishable sovereigns in a bag, the fiduciary must be presumed to intend
to take his own money when reaching into the bag. ‘‘His money was there, and
he had a right to draw it out, and why should the natural act of simply drawing
out the money be attributed to anything except to his ownership of money
which was at his bankers.’""" Mr. Justice Baggalley agreed: *‘Can any reason
be assigned why . . . I'should ro’; as between myself and my cestui qite trustent
have the honest intention attributed to me of drawing against my own private
funds and not against the trust funds, though it was the first paid in?""" This
presumption, known as The Rule of Jessel’s Bag, has been almost uniformly
adopted by American courts.

In the particular context of Knarchbull, the presumption of honesty seems
reasonable because the solicitor had not obtained money by wrongful means,
nor had he clearly appropriated the funds to his own use. But most American
courts, without considering the reasonableness of the presumption in other
contexts, have simply adopted Knarchbull as superior to the first-in first-out
rule in Clayton’s Case.” This extension is most questionable when defendant
has defrauded the plaintiff, or as a fiduciary has committed some act evidenc-
ing an intent to appropriate the money entrusted to him. In such circumstances
it is incongruous to presume that the wrongdoer has become punctilious with
respect to withdrawals, and in fact a few courts have refused to do so for this
reason,” ‘

A second problem relates to deposits: if the wrongdoer is presumed to be
honest with respect to withdrawals, he should also be presumed to intend to
restore the claimant’s funds, if they have been depleted, by subsequent deposits
of his own funds. This, however, is so implausible that the cases have split on
‘the issue, with the majority and the Restatement of Restitution refusing to go
that far, but rather requiring proof of an intent to make restoration.” The
wrongdoer- is thus presumed to protect the claimant’s funds with respect to
withdrawals, but not with respect to deposits, a patchwork of presumptions that
is unlikely to reflect his actual intention in either respect,

A third problem is this: if the funds withdrawn are invested in traceable
assets while the balance in the account is dissipated, Knarchbull would presume
that the claimant’s funds were dissipated. This seemingly unsatisfactory result
led an English court in a subsequent case to reverse Knarchbull in that situation
and to presume that traceable funds were withdrawn to make the investment. "

This reverse presumption arguably is not inconsistent with Knatchbull, but
rather represents an extension of its logic: the honest wrongdoer is presumed
to intend to use the claimant’s funds to make the best investment, while dissi-
pating his own funds. If this seems rather fanciful, the Restatement of Restitu-

“tion embroiders the fancy into metaphysics by providing that if finds from a
commingled account are withdrawn and invested in an asset, the claimant is
entitled to a lien against the asset to the full amount of his claim, even if that
exceeds the amount invested, Thus if a claimant has a $1,000 claim against a
commingled account, and $500 is withdrawn and invested in securities, the Re-
statermient would give the claimant a $1,000 claim against the securities." The
courts have not gone so far, but rather limit the preference to the amount in-
vested in the case of an equitable lien, or to the proportionate part of the product
in'the case of a constructive trust.”

The artificiality of these presumptions makes it plain that the presumed
intention of the wrongdoer—the original basis for the Rule of Jessel’s Bag—is
no longer a useful guide to what the rules are or ought to be. Nor is a desire to
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protect a recovery by the innocent defraided claimant and to punish the tort-
feasor or his estate a sufficient or even relevant basis on which to rest tracing
doctrine. Since a constructive trust or equitable lien gives a defrauded creditor
asignificant advantage over general creditors only when the defendant is insol-
vent, the equities to be balanced in most cases are those of the defrauded claim-
ant versus other general creditors; the equities of the tort-feasor are not in-
volved.” A tracing rule that favors the defrauded claimant deprives the general
creditors of their share of the traced assets and to that extent collides with the
strong federal bankruptcy policy requiring equal treatment for all unsecured
creditors. Thus it has been held that where trust funds are commingled with the
debtor’s property, a state statute that confers a lien on all the debtor’s property
without requiring tracing would create an invalid preferénce under the bank-
ruptcy law.”

If tracing must stop somewhere in order to respect the equities of general
creditors (and the bankruptcy law) where shall the line be drawn and on what
theory? We suggest that the limits of tracing be determined by a reasonably
coherent theory that is not convoluted in an effort to protect the defrauded
claimant in the exceptional case in which he tilts with the tort-feasor.™ In this
approach the superior equities of the defrauded claimants are viewed as satis-
fied by their entitlement to a preference to the extent of tracing, but the limits of
tracing are determined without refererice to equitable considerations. In effect,
this would mean replacing artificial presumptions designed: o reward the
claimant at the expense of the tort-feasor with a more plausible and neutral al-
ternative. )

An obvious neutral presumption is in fact a more realistic one: the wrong-
doer did not care which money he used when he withdrew funds; in effect, he
picked dollars at random without regard to their source. If that is assumed,
probability theory applies to the results of the selection process.

Imagine that the claimant and the wrongdoer’s funds are represented by
labeled tokens in Jessel’s Bag and the wrongdoer withdraws a given number of
them at random without regard to their labels. The number of claimant’s tokens
removed (and hence the number remaining in the bag) will vary if this experi-
ment is performed repeatedly (restoring the bag to its original state after each
repetition), but the probabilities of various results can be calculated and the
effect on the claimant’s funds determined by probability theory.” To perform
the calculations precisely, it would be necessary to decide in what units the
withdrawals were made (i.¢., the denomination of the tokens) and the choice is
not obvious. However, the resulits that are important for our purposes are sub-
stantially independent of this choicé. .

First, the “‘expected’’ result (sometimes referred to as the ‘‘mean’’ result)
is the one in which the proportion of the claimant’s tokens among those with-
drawn equals their proportion in the bag from which the withdrawal was made.
A result as near as possible to the expected number (a result exactly equal to the
expected number may not be possible because the expected number may in-
clude a fractional token) is among the most probable exact results, although this
prabability is still likely to be very small because the probability of any particu-
far result is small. )

Second, and of greater significance, the expected number is approximately
equal to the median, i.e., there is approximately a 50 percent probability that
the number of the claimant’s tokens withdrawn would exceed the expected
number, and approximately a 50 percent probability that it would be less than
this. If a court were to presume that the proportion of claimant’s tokens with-
drawn equaled their proportion in the bag (or the next larger whole number of
tokens if the expected number included a fractional token), there would be a
probability of about 50 percent that the actual, number of traceable tokens with-
drawn was equal to or less than this and correspondingly a probability of about
50 percent that the number of claimant’s tokens left in the bag was at least equal
to the number obtained by subtracting the expected number withdrawn from
the original number in the bag. A presumption to that effect would thus be sup-
ported by a preponderance of probability, which is the leve! frequently associ-
ated with a preponderance of evidencef’ S )

‘This result is unchanged if there are multiple withdrawals, which may sim-
ply be aggregated and treated as a single withdrawal, If the trustee makes a
deposit between withdrawals (represented by adding tokens to the bag), it will
usually be of nontraceable funds, Whatever the characterization, if a subse-
quent withdrawal is at random from the bag as newly constituted, the same
principle would apply: the expected number of claimant's tokens remaining in
the bag after a series of deposits and withdrawpls would be the number that
would be obtained if at each stage the proportiGii-of claimant’s tokens among
those withdrawn were equal to the proportion of claimant’s tokens in the bag at
the time the withdrawal was made.” . ~
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To illustrate this rule of proportionality, suppose the bag contains 100 dol-
lar tokens, of which half are claimant’s funds. If fifty dollars are withdrawn at
random, the expected number of claimant’s dollars remaining in the bag is 25.
Assume the wrongdoer now deposits 25 additional dollars of.his own funds,
and then withdraws $25. The expected number of claimant’s dollars then re-
maining would be two-thirds of 25, or 16.67, so that at the end of these transac-
tions the expected balance of claimant’s dollars in the account would be in ex-
cess of 16, If the court adopted the probabilistic approach suggested here, it
would allow tracing to the extent of $16, as compared with $50 under the rule in
Knatchbull or $0 under the rule in Clayton's Case,

Of course a proportionality rule would be less favorable to the claimant
than the current rules. But it occupies a rationally defensible ground and one for
which there is some case authority.” In addition, the Restatement proposes
such a rule for the special case in which a constructive trust is sought against a
conscious wrongdoer.” The Restatement theory appears to be that an equitable
lien up to the amount of the claim attaches to all the funds in a commingled
account (without regard to their identity), but that a constructive trust may only
be asserted with respect to the claimant’s property and its product. The Restate-
ment thus recognizes the proportionality rule when tracing is required of the
claimant’s specific funds. Since most courts do require tracing of the claim-
ant’s funds and have not accepted the Restatement's broader lien theory,” we
may summarize the situation by observing that the proportionality rule marries
twoideas: the judicial insistence on tracing as the basis for an equitable lien or
constructive trust, and the Restatement's rule of proportionality when it deems
tracing to be required for the claimant’s remedy.

The Lowest Intermediate Balance

Since a deposit does not usually restore traceable funds once depleted,” the se-
quence in which deposits and withdrawals are made may critically affect the

amount of traceable funds remaining in an active account, evén though the clos-
ing balance exceeds the amount of such funds. If, for example, sufficient with-
drawals are made first, the traceable funds could be depleted, whereas they
would have remained intact if sufficient deposits had béen made first. This situ-
ation is reflected in the rule that traceable funds may not exceed the lowest in-
termediate balance of the account.

~ This rule creates a difficulty in active accounts because the sequence of
deposits and withdrawals within a day generally is not known, since banks do
not determine true intermediate balances but rather limit themselves to daily
closing balances. For example, the Trustee of Franklin New York Corporation
and Manufacturers Hanover Trust Company sought to trace and recover $30
million that allegedly had been obtained by fraud from Manufacturers and de-
posited in Franklin National Bank’s account with the Federal Reserve Bank of
New York.™ Although this account was far in excess of $30 million at the close
of each day from the day of deposit on April 3, 1974 to the day the bank closed
on October 8, 1974, there were hundreds of deposits and withdrawals on each
day, far exceeding in aggregate amount the opening balance in the account.
However, the lowest intermediate balance could not be determined because the
Federal Reserve Bank did not compute intraday balances.™

What is to be done when the order is unknown? One answer was given by
the decisior . Republic Supply Co. of California-v. Richfield Oil Co.” In that
case, the master who conducted the trial had three theories presented to him to
deal with the intermediate balance problem, First, only daily. closing balances
should be considered. Second, deposits and withdrawals in the order posted by
the bank should be accepted as the true sequence, even though it was shown that
this sequence represented only *‘the arbitrary inclination of the posting clerk.”’
Third, the lowest balance should be determined by deducting all withdrawals
before crediting any deposits. The master chose the third theory, arguing that
since plaintiff had the burden of proof, the nature of the sequence should be
presumed against him. The district court adopted the master’s position.

On appeal, the Ninth Circuit reversed. Since the choice was between the
tort-feasor and the innocent claimant, the equities were not equal and this in-
equality justified putting the burden of proof on the defendant. Thus the court
held that a prima facie case of tracing was proved by showing daily closing
balances in excess of the amourit of traceable funds; if in fact that account fell
below the amount of the funds during the course of a day, the burden was on the
defendants to prove that fact *‘with accuracy.’ If the court meant by this, proof
of the actual sequence (and it would seem that the court did mean that), the
présumption in effect gave this point irrebuttably to the claimant. =

- We have already criticized the court’s balance of equities argument. The

. case illustrates the point previously made because the defendant was clearly
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insolvent and hence its equities were not involved, but only those of the other
creditors. In this situation, instead of presuming a sequence that favors one
party or the other, it seems fairer to assume that each possible sequence of with-
drawals and deposits was equally likely. On that assumption, the probability
that the trust funds were dissipated to any given extent by a low intermeditate
balance can be calculated by a formula in certain simple cases and estimated by
computer simulation generally.

For purposes of illustration, consider the simple case in which all deposits
and withdrawals are of a fixed amount and are equal in number, so that the
opening and closing balances are equal. Such a sequence may be modeled in
familiar terms by assuming that a fair coin is tossed, say 200 times, with heads
representing a $1 withdrawal and tails representing a $1 deposit, and that each
face comes up 100 times. The probability of dissipation of $10 or more in such
a case is equal to the number of different possible sequenices of 100 heads and
100 tails in which, at some point, the number of heads leads the number of tails
by at least ten, divided by the total number of possible sequences of 100 heads
and 100 tails. ‘ o

Most people do not have an intuitive feel for a probability of this type be-
cause it does not relate to any common experience (except perhaps gambling).
Test yourself: in 200 tosses of a fair coin in ‘which 100 heads and 100 tails
appear, what is the probability that heads led tails by at least ten at some point in
the process?”' The presumption of nondissipation may seem reasonable if one
believes that this sequence of tosses wound up in balance because by some self-
correcting mechanism it stayed close to balance throughout the process. In fact,
it is more correct to regard the process as having segments with possibly large
leads in one direction that are counterbalanced by segments with leads in the
opposite direction,™

When deposits and withdrawals are all of the same amount (although not
necessarily equal in number) & simple formula (set forth in the margin) gives
the probability of a dissipation equal to or greater than a given level.” To illus-
trate the formula, the table below sets forth the probabilities of various
levels of dissipation in an account which is subjected to 100 one-doliar de-
posits and 100 one-dollar withdrawals, so that the closirig balance is equal to
the opening balance,

The table shows, for example, that the probability that $8 or more will
have been dissipated is 0.522, while the probability that $9 or more will have
been dissipated is 0.445. A court following the rule we have suggested would
find that about $8.86 had been dissipated, because that is the expected
amount,* ‘

Computing probabilities in actual cases is more complicated than our sim-
ple formula would allow for two reasons. First, deposits and withdrawals are
unlikely to be in identical amounts, so that probabilities determined by the for-
mula will not represent the actual situation. It appears likely, however, that if

TABLE I

Probabilities of Dissipation Equal to or Greater Than Selected Amounts
Assuming 100 $1 Deposits and 100 $1 Withdrawals

Probability of
Amount Dissipated (k) Dissipating k or More
$5 0.779
6 2 . 0.698
7 0.613
8 0.522
9 0.445
10 0.368
15 0.105
16 0.077
17 0.056
18 0.041
19 0.028
20 0.018
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the formula is applied to 4n average figure for deposits and withdrawale! the
probability of exceeding any given dissipation determined by the formuls will
be smaller than in the actual situation.™

Second, the formula gives the probability of dissipation if the rule in
Knatchbull is followed and withdrawals are deemed to be made first from non-
traceable funds; it does not apply if random selection is assumed. If there are
$50 of claimant’s funds in an account that has $100, and there are fifty $1 de-
posits and fifty $1 withdrawals, under the Rule of Jessel’s Bag the expected
dissipation would be $6.27, all of which would come from nontraceable funds
since they are presumed to have been used first. But if random selection is as-
sumed, our computer simulations indicate that the expected dissipation of
claimant’s funds would be about $30, so that only $20 of such funds would
remain on the average.* Thus, as one would expect, the expected levels of dis-
sipation of traceable funds are much greater than those indicated by the formula
if the Rule of Jessel’s Bag is rejected in favor of the presumption of random
selection. Computer simulation is thus required if deposits and withdrawals are
of differing amounts or if the presumption of random selection with respect to
withdrawals is adopted.

Since the formula appears to understate the probability of dissipation, it
may be used by general creditors to show that plaintiff’s tracing claim must fail,
This is likely to occur frequently because most bank account cases involve trac-
ing over many days. Since the possible exhaustion of claimant’s funds on each
day is a separate event, the probability of nonexhaustion at the end of a number
of days equals the product of the probabilities of nonexhaustion on each day. If
there are appreciable probabilities of exhaustion on each day, the probability of
exhaustion over a longer period will exceed 50 percent within a very few days.
In that situation a more accurate calculation to show a higher probability of
exhaustion would be unnecessary.

For example, in the table previously shown, there is a probability of 0,056
that $17 or more would have been dissipated. If the initial composition of the
bag implied that such a dissipation would have exhausted the claimant’s funds,
the probability of nonexhaustion is 0.944 for a single day. But if the same situa-
tion were repeated for thirteen days, the probability that any traceable funds
would remain at the end of that period would be less than 0.50.”

In the Franklin Bank case previously mentioned, there were many days in
which the opening balance in the Franklin Bank’s Federal Reserve account was
in the range of $80 to $100 million; there were 400 to 500 deposits and with-
drawals aggregating $2,500 to $3,500 million, and the closing balance was in
the same range as the opening balance.” On such days, the probability that the
account was completely exhausted at some point was about 30 percent on the
basis of the formula, and the probability of nonexhaustion was about 70 per-
cent. If only a single day were involved, we could not conclude that claimant's
funds had been dissipated. But since there were more than twenty such days,
the probability that any such funds remained becomes extremely small (less
than one chance in a thousand).” It is thus unnecessary to inquire how much
smaller the probability of nonexhaustion would be if more accurate methods
were used. '

Should We Bother?

One is entitled to ask whether refinement of these presumptions is worth the
burden of introducing and understanding the technical methods of probability
theory. We think that although the methods are technical, the burden is not very
great and their use is justified, When the sequence and amounts of deposits and
withdrawals are known, computing the expected undissipated amount using the
pro rata approach is only slightly more difficult than computing the amount
under the Rule of Jessel’s Bag; a bookkeeper could do either calculation. Prob-
ability theory tells us only that it is reasonable to use a pro rata division of the
withdrawals between trust and nontrust funds because that division generates a
result that is consistent with a preponderance of probability approach. The out-
come strikes a balance between general creditors and the defrauded claimant,
which seems more in keeping with their balance of equities than an arbitrary
resolution in favor of the claimant, :

Whenthe sequence of deéposits and withdrawals is unknown, as in an active
bank account, the application of a safe-bound formula will frequently indicate
that it was more likely than not that the claimant’s funds did not survive long
enough to be traced, even under the favorable assumptions indicated by the
formula. Of course, unless the parties agreed that the formula was correct, an

" expert would have to testify. In closer cases requiring more precise calcula-

tions, a computer simulation would be needed. However, the computer pro-
grant s quite simple, and the computations could not reasonably be subject to
much dispute. Indeed, the court might appoint a netitral expert to make them
and report. )

There is no doubt that the introduction of probability theory adds some
complexity, but the burden does not seem unfair. The general creditors (or

their representative, the trustee) should not object, since they would otherwise
lose the point to a presumption. The court would not be greatly burdened, since
the results of the computer calculation should not be disputed and may indeed
be stipulated. The defrauded plaintiff may complain at losing the advantage of
the presumption and having to work harder to sustain a tracing claim, but given
the simplicity of the computer program, the extra work is not very great. More-
over, since the complexity arises because the claimant seeks to stretch the trac-
ing doctrine to situations in which there was a substantial risk of dissipation,
some extra effort to prove that no dissipation probably occurred does not seem
inappropriate. Finally, as a matter of legal style, it seems preferable to deal
with factual uncertainty by making neutral assumptions and calculating proba-
bilities than by favoring one party with artificial presumptions when there is no
strong policy basis for thus tilting the balance in civil litigation.

*Lecturer in Law, Columbia University. A.B., 1955, 1.D., 1958, Harvard Univérsity, Mr.
Finkelstein writes: **This article is dedicated to B. W. Nimkin, Esq., who for many years has
graced the practice of law in Néw York City with both integrity and scholarship.”

tHiggins Professor of Mathematical Statistics, Columbia University. A.B., 1935, Ph.D.
1938, Harvard University.

\See, e.g., RESTATEMENT OF RESTITUTION, §§ 160, 161, and 166, Which remedy is more
ad geous for the clai will depend on the success with which the funds have been invested.

*Most courts use the same tracing rules for equitable liens and constructive trusts, However, a
few courts and the Restatement of Restitution have proposed a special rule for constructive trusts.
This is discussed infraat 71,

’48 Stat. 162. ,

4See Anno., Following Trust Funds Deposited in Mixed Account of Trustee, 102 A.L.R. 372.

* A case not in the usual mold involved Franklin New York Corporation, the holding company
of the failed Franklin National Bank. The trustee in bankruptcy, Sol Neil Corbin, used a tracing
theory to assert a constructive trust over the proceeds of a $30 million loan by Manufacturers Hano-
ver Trust Comipany to the Franklin New York Corporation that was invested in Franklin National
Bank shortly before its collapse. (Corbin v. Federal Deposit Insurance Corporation, 75 Civ, 2144
(filed E.D.N,Y. December 19, 1975)). )

°E.g., C. O. Funk & Sons, Inc, v. Sullivan Equipment, Inc., 89 I11.2d 27 (1982) (tracing rules
used to determine proceeds from the sale of collateral which were subject to the secured creditors
lien under the Uniform Commercial Code); Utica Sheet Metal Corp. v. J. E. Schecter Corp., 53
Misc. 2d 284, 278 N.Y.S.2d 345 (S.T. Schenectady County 1967) (trust under New York lien
law).

7See RESTATEMENT OF RESTITUTION §§ 202-215. For a review of the cases see Anno., Fol-
lowing Trust Funds Deposited in Mixed Account of Trustee, 102 A.L.R. 372, See also Dosss,
HANDBOOK ON THE Law oF REMEDIES, 421-30 (1973); 1 PALMER, THE LAW OF RESTITUTION, §§
2.16-2,18 at 193-217 (1978).

*13 Ch. Div. 696 (1880).

°1 Mer. 572.

13 Ch, Div. at 727-28.

"'13 Ch. Div..at 735.

See, e.., 1, & T: N, Bank v, Peters, eral,, 123 N.Y. 272, 25 N.E. 319 (1980).

“In Mitchell v, Dunn, 211 Cal, 129 (1930), the court, citing Crawford County Commissioners
v, Strawn, 157 F, 49 (6th Cir. 1907), refused to adopt the presumption of honesty with respect to
withdrawals because the trustee had demonstrated prior dishonesty,

See, e.g., Conqueror Trust Co. v. Fidelity & Deposit Co., 63 F.2d 833 (8th Cir. 1933);
RESTATEMENT OF RESTITUTION, § 212 (b); Comment on clause (b).

In re Oatway, Hertslet v. Oatway, 2 Ch, Div. 356 (1903).

' RESTATEMENT OF RESTITUTION, § 211, illus. 2,

17} PALMER, THE LAw OF REsTITUTION, § 217 at 209 (1978).

A claimant may gain an advantage even when the wrongdoer is not insolvent by asserting a
constructive trust and thus recovering the wrongdoer's profits, but this will generally nof be a ma-
jor factor with respect to funds in bank accounts,

“Elliott v. Bumb, 356 F.2d 749, 75455 (9th Cir. 1966).

sc cases may be Ieft to special rules.

UThe nmber of claimant’s tokens included in the withdrawal is a random variable that has what
is known as a hypergeometric distribution. For a discussion and derivation of formulas see, c.g.,
FrEUND, MODERN ELEMENTARY STATISTICS 163 (Sth ed. 1979).

2Byt ¢f., FINKELSTEIN, QUANTITATIVE METHODS IN LAW, ch. 3 (1978). We note that if the
numbers of claimant’s and other tokens are sufficiently large, the probability that only the other
tokens would be selected at random—the result presumed by Jessel as a result of intention~-is van-
ishingly small.
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**The expected number of clai 's tokens remaining in the bag after a series of deposits and
withdrawals may be computed as the probability that a designated claimant token would not be
removed in any of the withdrawals, times the number of claimant's tokens initially in the bag. The
probability of nonremoval for each withdrawal is the ratio of the number of tokens not removed to
the total number in the bag at that time; the probability of nonremoval afier several withdrawals is
equal to the product of these probabilities for cach withdrawal. The value thus computed for the
expected number of claimant’s tokens remaining in the bag may be shown to beé algebraically
equivalent to that determined by assuming that the expected number was removed at each with-
drawal.

MQrrv. Rose, 169 Okla. 387, 37 P.2d 300 (1934); Standish v, Babrock, 52 N.J. Eq. 628, 29A,
327 (1894). In re Anjopa Paper & Board Mfg. Co., 269 F. Supp. 241, (5.D.N.Y. 1967) the court
observed that ‘‘it might well be argued that the beneficiary claimant ought only to be entitled to a
lien on the property in proportion to the amount of trust money in the account at the time of its
purchase,"’ 269 F. Supp. at 261 n. 29, But the court declined to do so on the ground of symmetry: if
the Knarchbull presumption allowed full recovery of the balance of a fund not withdrawn, it should
also allow full recovery of assets purchased by withdrawals from the fund, /d, The proportionality
rule we suggest would be symmetrical by limiting recovery in both situations.

BReSTATEMENT GF RESTITUTION, § 211(2) and Commient oni subsection (2). The rule is based
on Professor Ames's article, Following Misappropriated Property Into Its Product, 19 Harv. L.
REv. 511, 518-19 (1906) and Learned Hand's opinion in Primeau v. Granficld, 184 F, 480
(S.D.N.Y. 1911), rev'd on other grounds, 193 F, 911 (2d Cir. 1912), cert. denied, 225 U.S. 708
(1912). The rule is also i with the tr of the case in which multiple parties have
claims against a single fund. In that situation, each claimant's recovery is proportionately reduced
by the amount of any withdrawals from the fund. SEY RESTATEMENT OF RESTITUTION § 213,

®See, e.g., Republic Supply Co. v. Richfield Oil Co., 79 F.2d 375 (9th Cir, 1935); Brennan v.
Tillinghast, 201 F. 609 (6th Cir. 1913); In re Anjopa Paper & Board Mfg. Co., 269 F. Supp. 241
(S.D.N.Y. 1967). In some cases the Restatement theory has been accepted. See Erie Trust Compa-
ny's case.(No. 1), 326 Pa. 198, 191 A, 613 (1937).

NSee, e.g., Maryland Casualty Co, v. City Nat. Bank, 29 F.2d 662 (6thi Cir. 1928), cer.
denied, 279 U.S. 847 (1929).

BSee 0.5, supra.
ether tracing should be allowed in this circumstance was not judicially resolved because

the case was settled after the beginning of a bench trial,

%79 F.2d 375 (Sih Cir, 1935).

31See Table I infra for the answer,

“Many people think that the familiar newspaper chart of stock prices, which shows."‘waves*'
of price movement around the local average, displays trends from which future price levels may be
projected. In fact the waves of the chart are similar to those that would be produced by coin toss-

ings.

B Assume that n is the total number of deposits and withdrawals (not necessarily equal in num-
ber); wis the size of each single deposit or withdrawal; and aw is the amount by which the closing
balance is less than the opening balance (a is a negative integer if the closing balance exceeds the
opening balance). With this notation, the probability that at some point the opening balance was
decreased by kw or more is:

P (opening balance was decreased at some point by = kw) =

bl-1) ... {M~-k+])

(n=b+k)n-b+k~1) ... (a—b+1) .
where b = (n+a)/2. This is approximately equal to & raised to the —[2k(k—a)/n] power, where e
is the base of natural logarithms 2,718,

¥ In the apecial case in which the opening and closing amounts
are equal, the expected dissipation 18 equal to 0.627/n and the
median dissipation is 0.589/n.

%There are various ways of selecting such an average figure. For example, one may assume
that the numbers of deposits and withdrawals are the actual numbers and then determine the figure
that preserves the total aggregate deposits and withdrawals, or the figure that preserves the differ-
«nce between them. Under either of these regimes it appears from computer simulation that the
probability of dissipation will be larger in the actual case than that computed using the formula.
However, a mathematical proof of this fact is not yet available,

%The authors are indebted to their colleague Prof. Bruce Levin for prepuring the computer
program and Performing the simulation. .

310.944)" = 0.47.

MStipulation of Facts, Joint Exh, A-1.

¥(.70)° = 0008,

>
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Statistics in Employment Discrimination: The Use of Experts

James Beckett, Criterion Incorporated
Peter Lewin, University of Texas at Dallas

Introduction

Many people today have access to complex
statistical techniques that they do not fully
understand, This presents the statistics
profession with a problem, An analogy with the
modern science of microwave cooking may prove
helpful. Just as in cooking, (Just about)
anyone can take a recipe and follow the step-by-
satep instructions and sometimes (hopefully) come
out with a decent meal-~but it is usually only a
trained gourmet chef who can adapt or manipulate
the recipe to meet changing or specific
conditions, He (or she) has the understanding
of the process of cooking. Not everyone wants
to be a great chef (or a great statistiecian),
but everyone should know where to find one for
that special occasion (litigation). Gourmet
food (complicated analysis) is not required for
every occasion, but food that tastes good (and
analysis that is appropriate) is always the
objective., Wrong, ill-conceived statistiocal
analysis (just like poisonous food) should not
be tolerated by the profession since it is
dangerous to one's health. To complete the
analogy, the following correspondences are
noted: (a) data = ingredients (bad ingredients
imply garbage in, garbage out); (b) recipe =
software, algorithm, or methodology (sometimes
critical ingredients are not available or are
inadvertently left out); and (o) oven or
microwave = mode of analysis or computer. The
computer (especially powerful micro-computers),
Just like the microwave oven, has become the
great equalizer in permitting anyone to become
an "instant statistician®, regardless of
training.

The Expert Witness in EEO Contexts

The difference between the statistician and
the microwave button pusher is that the
statistician knows the fundamental assumptions
inherent in the methodology. This knowiedge
should and usually does prohibit the
statiastician from smploying inappropriate
techniques regardless of how good the result
loocks to the people who are paying him,

In using an expert, it is important to
tailor the expert's role to his/her expertise in
an optimal way. The lawyer and the expert bring
different types of knowledge to any particular
case. The lawyer brings a knowledge of law and
of specific facts of the case. The expert
brings a knowledge of his/her particular fileld
of expertise and, perhaps, some experience of

similar cases. If the expert is to be *

effective, he/she must not be made to go outside
of his/her area of expertise.
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Many aspacts of EEO litigation involve
matters of economics and the application of
atatistics to economic issues. Modern-day
training in economics necessarily involves a
fairly high level of statistical training. An
economist with extra training in econometrics
will generally be of greater value. This is
because the economist can then testify on
matters of statistical and economic relevance,

In general, the economist is likely to be
strongest in areas involving multivariate
analysis and weakest in those involving small=
sample, non-parametric statistios. In many,
perhaps most, clasa-action Title VII cdses,
however, some form of multivariate analysis is
called for. In fact, in recent years, this area
of law has provided an unprecedented and
increasing number of statiastical applications of

the economic theory of human capital.

A person's human capital is the value of
his/her productive skills, talents, and
knowledge. This human capital is valuable to a
firm in that it reflects a capacity to produce
goods and services that can be sold for profit.
A firm requires human capital stocks of certain
types in order to achieve any production plan,
Human capital differs from physical capital in
that it is insaparable from its original owner;
it is "embodied" in the individual worker. The
relevance of this to the issue of employment
disorimination is, thus, obvious, The question
is: is the firm rewarding only the human
capital characteristics of its employees or are
other non-productivity related characteristias,
such as race and sex, piaying a role?

Typically then, the human capital context of

a Titlé VII case will call for some knowledge of
labor economics and multivariate statistics.

In addition to the statistician and
economist, a variety of other possible experts
may be of use in employment disorimination
cases. Notably, experts in the area of
industrial psychology may be used to evaluate
the "validity™ of employment related tests.
Industrial psychologists and industrial
relations experts are sometimes used to evaluate
training programs and jok-content profiles as
they relate to earninga,

Expert witnesses are used in a wide variety
of contexts besides EEQ analyses. The role of
the medical expert in establishing the cause and
extent of injury 1s well established.
Psychologists and psychiatrists can testify
about states of mind. Rehabilitation experts
can testify about Jjob opportunitieas,

The economist and statistician also have
opportunities to testify in areas other than
Title VII. The statistician may be of use in a
varlety of criminal contexts (for example,
fraud) in evaluating the likelihood of certain
suspect outcomes, The economist is used
routinely in personal injury and wrongful death
cases to evaluate lost earnings and economic
damage. The economist may also be used to
evaluate lost profits or economic damage in any
other context, notably antitrust litigation,

Every expert has his or her own style:
loquacious or laconic, flamboyant or
congervative, nervous or cool, authoritative or
informative, However, the most prominent
difference between witnesses or experta is
usually based on the answer to the questions,
"Which party has hired you to be a neutral
oxpert in this matter?®" or "Which side are you
impertial toward--plaintiff or defendant?® The
plaintiff expert is usually working with several
distinot disadvantages: (1) he is usually leass
well funded;, (2) he rarely has the defendant's
"full® access to data and information relevant
to the case, and (3) he does not get the last
word, Of course, the plaintiff alsoc has some
advantages over the defendant, for example,
getting to take the firat shot in the duel.

Working with Attorneys and Clients-~Anatonmy
of a Typical Case i

The expert should not work in a vacuum;j in
order to design and carry out a decent analysis
of the issues involved, typically meetings or
initial consulting sessions are held in which
the basics of the case are presented by those in
attendance, These early meetings are attended
by three (sometimes only two for plaintiffs)
types of people. The triumvirate of involvement
in a case is slightly different for the two
opposing parties: the plaintiff has expert/
attorney/named plaintiff, whereas the defendant
has expert/attorney/personnel expert. Notwith-
standing the above advantages to the defendant's
statistician, sometimes the most valuable
resource of the defendant's statistical expert
is the company's representative (legal liasion,
personnel expert, data expert, computer expert)
who can give clear, personal, and detailed
answers to virtually any question about the
employment practices and data in queastion,

- Most cases are received by referrals and
often by word of mouth in the network of
attorneys, bar assogiations, ete. Our
experience has been that typically the labor
attorneys that do (practice) this type of work
do a lot of this type of work. 0f course, news
of bad cases travels faster and farther than
news of good cases, A bad case (for an expert)
is not necessarily a lost case, but is one in
which the expert did not come across well or was
trapped in an inconsistenacy.

It i1s, therefore, important that the expert
and the attorney have a good understanding,
This requires that there be careful and ext
sive preparation and full and frank exchange
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between them. The attorney should be aware of
what the expert (and the opposing expert) can
and cannot say. It should never be forgotten
that, while a qualified expert may have the
right to be heard in a court of law, he/she does
not have the right to be belleved. Minimizing
the axtent of "surprises" to attorney and expert
will serve to enhance the expert's credibility.

Careful preparation atarts with the
discovery process. The role of the expert in
discovery is limited but vitally important.
This can best be explained by noting that any
case 1s distinguished from every other case by
four maln factors:

1. The issues: There are many possible
issues in Title VII litigation: hiring, place-
ment, promotion, transfer, training, pay,
conditions, and termination. Only rarely will
a single case involve them all, and frequently
only one or two will be involved.

2. The data: The data relevant and avail-
able will differ from case to case.

3. The process: Each case will involve
standards and practices that are more or less
unique to the firm or organization in question.
These may be thought of as characterizing
aspects of the employment process.

4, The scope: Each case will have a
particular scope of application, a relevant time
period and a relevant class or subclass of
employees,

Having obtained information on these four
factors, the expert will then be in a position
to help determine the extent and type of
discovery necessary for the conduct of the case.
The type of relevant decision will include what
types of study would be appropriate, what type
of data is necessary to do the studies, the
availability of data in the required form, what
would be entailed to convert it if it were not
in the required form, and so on.

An example of the way in which woefully
inadequate discovery can prejudice the whole
case 1is presented by the following situation, A
large national insurance company was sued for
hiring discrimination, Incumbent statistics
were relevant, but an expert was engaged only at
a fairly late stage and the statistics were not
obtained.

‘The plaintiff's task was merely to establish
an adverse statistical impact in the hiring of
sales persons by the insurance company in 1975.
The insurance industry had been accused by some
of having been slow to incorporate females into
non-clerical positions. Nonetheless, plaintiffs
in this case failed to establish a prima facie
case of adverse treatment of females.

The statistiocal issue presented was the
simplest one-~a straightforward comparison of
snapshot-utilization to availability. The first
queastion--utilization-«should have been




determined by the lawyer during discovery. The
lawyer's failure to pursue discovery resulted in
the expert's being provided a "universe® as
follows (Table 1):

Male Fenmale Total

1975

Job A 6 2 8
Job B 6 0 6
1976

Job A 2 0 i 2
Job B 11 1 12
Table 1

The second issue-~availability-—should have been
addressed jointly by the lawyer (who should have
known what the job requirements were) and the
expert (who should have been able to locate and
defend the best availability statistics). In
fact, the lawyer failed to discover the true
qualifications for the job, and the expert
attempted to defend general population, rather
than labor force or insurance industry, as the
proper measure of availability.

The defendant's expert was able to accept
direct instructions concerning the data to be
analyzed (those were the numbers, and the jobs
had different qualifications), locate avail-
ability statistics that best reflected the job-
content of the jobs, and demonstrate that zero
utilization of females was, in fact, not
adverse, given the data discoverad.

Adequate and appropriate discovery lays the
foundation for the analysis. A statistical
model must be chosen. The choice of a
statistical model i3 a crucial aspect of any
analysis, " In a Title VII context, it will most
likely involve both economic and statistical
theory. Regarding the former, the general
problem of misspecification is relevant. This
was recently stated quite penetratingly for a
regression context as follows:

+ » o« 1n economics ., . the theory used to
derive tests ordinarily does not generate a
complete specification of which variables
are to be held constant when statistical
tests are performed on the relation between
the dependent variable and the indipendent
variables of primary interest. Accordingly,
in such cases there will be a set of often
very different candidate regression-based
tests, each of which has equal status with
the others since each is based on a
different projection of the same underlying
model. Except in the unlikely event that
the explanatory variables are mutually
orthogonal, the conditional regression
coeffiecients, which generally form the basis
for the test statistic, will depend on the
conditioning set. We conclude from this
that, if a theory which does not generate a
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complete specification of the regression
test is nonetheless to have testable
implications, these must be robust over the
permissible alternative specificationsa. If
the restrictions indicated by the theory are
satisfied in some projections, but not in
others that have an equal claim to represent
implications of the theory, one cannot
conclude that the theory has been confirmed.,
. The fact that the observable implications
of valid theories must obtain over a broad
(but usually incompletely specified) set of
regressions rather than for a single
regresaion introduces a large and
unavoidable element of impgecision into
hypothesis testing . ...

Although the above quotation was taken from an
article dealing with the demand for money in &
macrosconomic context, it applies with equal
force to the case of earnings discrimination.
Human capital theory suggests a set of earnings
functions that is potentially very large. A
subset 1s the set of linear or log-linear
equationa which have become traditional. It can
be shown that this type of analysis can result
in a finding of discrimination when, in fact, no
such discrimination exists. The problem arises
because, although the linear regression model
fits the data adequately, it is not able to
adequately represent the details of the salary
administration process, In particular, wheras
the work force 14 composed of women and
minorities in decreasing proportions in the
higher educational and skill levels where women
and minorities with high educational and skill
levels are typically relatively recent entrants
into the work force and where education and
skill information is limited, the chances of a
spurious finding of discrimination increase.

It is important, therefore, for the expert:
to attempt to learn as much as possible of the
relevant aspects of the firm's employment
process and to attempt to "model the procesa® as
accurately as possible, Failure to do so may
result in a successful pgodeling of the data
(good £it, high R2) , but a failure to model the
rrocess.

In attempting to get a more accurate
picture of the employment process as a whole,

. the expert may want to use a series of different

statistical models, one appropriate to each
relevant issue. This is often a substitute for
or a complement to a conglomerate regression.
type analysis which tries to represent the
entire employment process, For example, initial
placement and salary progression could be
analyzed separately, The analysis of salary
progression, which involves promotion, merit and
general increases, transfers, and possibly
training, can itself involve separate analyses, -
each addressing a specific issue, This in
itself offers an advantage over the traditional
regression analysis, which does not identify
those employment practices that contribute to,
or possibly are the sole'sourcea of,
discriminatory employment activity. A4nd, in
this respect, the expert may be led to the use

of various non-parametric, more basic types of
models and tests.

If the plaintiff prevails on any of the
issues, damages are likely to be awarded. The
expert as economist-statistician has an
important role to play in this second phase of
the case, A model must be chosen that will
yield a specific dollar amount.

It is important, in this regard, to remember
that the point of reference is that amount which
will make the plaintiffs whole, ‘i.e., restore to
them the value of the opportunities or earnings
that they would have obtained but for certain
discriminatory actions, Thus, for example, the
entire productivity-adjusted earnings gap
against women should not be figured as a loss,
since, in the absence of discrimination, men
would have gotten less and women more. The
correct estimate of loss is the difference
between a sex-neutral wage and the wage actually
received. This Aype of consideration pervades
all aspects of phase-two analysis.

Many cases go on for a long time. All cases
essentially are either settled (sometimes every-
body wins) or decided (sometimes everybody
loses), Many decisions and most settlements are
complex, where a compromise of sorts isa reached
by the parties themselves or through the court.
Of course, appeals are not uncommon and can
certainly greatly prolong the eventual %"final®
decision.

Settlement is one of the ways and, indeed, a
common way that a case may end. The
statistician or economist can certainly be of
assistance to attorneys in the settlement
"discussions®™ that frequently take place., These
discussions sometimes even result in an actual
settlement. Many settlements occur on the steps
of trial for a variety of reasons that neither
side will ever admit to later~~as both sides
wish to call the settlement a "victory".. .
that was merecifully forced upon the other side.

The decision on a case (the trial judge's
opinion) can take up to a year and a half or
more after the trial, depending on the length of
the trial. It is interesting to read opinions
where judges summarize one's testimony and
comment on one's credibility. One must remember
that the Judge is faced usually with two
eminently qualifiied opposing experts each
contradioting the other and that the judge has
the task of deciding, in effect, which expert is
more credible; if both are equally credible,
implicitly the tie goes to the expert on the
prevailing side.

Real Case Examples Using Anonymous Data

Case Example 1: Misleading data or
mislieading interpretations of data can arise in
a regression context. With many independent
variables being measured on a large work force,
the ideal of having complete data on every
single employee is admirable. However, some-
times there are variables tbat are important
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predictors that were simply not maintained over
the whole time period or were not maintained for
some types of employees, Important missing data
can be deleted or salvaged. Salvaging the
missing data can involve estimation or control,
either of which is usually preferable to the
wholesale throwing away of large numbers of
cases (employees). Table 2 shows why one must
be suspiclous of the reasons for which data
(certain variables) are missing for some
employees. In a preliminary regression on
starting salaries for a firm, high school
graduates (the default value of a set of
education dummy~variables) appeared to be worth
more than Bachelors or Masters due (in part) to
the many higher level employees who had attached
a resume (but had not filled out the education
portion of the applicaticn) that detailed their
educational attainment. The "Second Glance®™ at
the table shows the effact of separating out the
Missing from the default group. Resumes were
not originally asked for in this case, Thus,
the final step shown in Table 2 was based on the
addition of the resumes which were later
requested and received.

Case Example 2: Underspecified models arise
in pany situations, some of which cannot be
helped (data not available). Table 3 shows a
situation where underspecification may be argued
from the residual analysis performed using the
opposing expert's regression on pay as a
function of a few human capital variables, The
lower level individuals all seemed to0 be under-
paid, whereas the higher level individuals
almost uniformly appeared to be overpaid, in
other words, not much different from what one
would come up with using a regression with only
a constant term,

Case Example 3: Since the observations
correspond to people with names outliers can bes
traced, and sometimes can be legitimately thrown
out of the analysis. They can be very
influential with small samples and surprisingly
so with large samples. Table 4 shows some of
the "anomalies® and outliers that have been
encountered in actual cases,

Case Example 4: Violated assumptions can
involve or imply statistical assumptions or.
process assumptions; both types can cause
incorrect conclusions. The most commonly
violated statistical assumption is the
assumption of independence. Tests performed
year after year on the same employees are not
striotly independent, but what are they? Are
they positively serially correlated or are they
negatively serially correlated or neither?
Violations of process assumptions can cause
obvious problems, as in the situation shown in
Table 5, which shows the problems that are
caused when terms are not defined carefully.

T X

Case Example 5: The relative adequacy or
inadequacy of a model often depends on where the
burden of proof lies. Consider the results for
an anglysis of promotion presented in Table 6.
The following oross-examination of the expert
proved effective.
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", .. the professional dégree variable has
3 negative and a significant impact. Is
that plausible?. . ."

LS . +.The answer is no.®

"Then doesn't that result .. . cause you to
question the model?"

"Not the result in and of itself.™

®If that sort of result repeated itself
« » » Would you have questions raiaed?®

®Again, let me stress that I'm not
particularly concerned with the explanatory
power of the model. Ths purpose of the
model was not for predictive

purposes, « . ."

"id you then limit your investigation here
essentially to whether or not the [race/sex]
variable appeared significant?®

"That's the primary focus of the analysis.®

"Isn't it possible that that particular
variable . . . could be spuriously
inaignificant if the model itself is
asuspect?”

n3tatistically, there is a chance that could
oceur, ®

"And isn't a way to determine whether the
model itself is suspect, to examine the
results obtained on all other variables as
to atability, plausibility and explanatory
power?®

"Thé.t is one way of evaluating the model."

"Ts it true in that case [an equation with
very low explanatory powerl], for example,
that you could draw no conclusions at all
from any of the independent variables?®

"Oh, I draw the conclusion that none of them
are significant.®

"Is that a fair conclusion, or can you just
draw the conclusion that none of them
explain what occurred? In other words, can
you draw the conclusion specifically, for
example, that the [race/ sex] variable was

‘not significant, as opposed to the

concluaion that your ... equation here
simply failed to explain that occurred?®

"Well, the fact that none of the variables,
including the [race/ sex] variable, was not

‘ significant, it is of some import.®

Q'

*Is it of import only granting the
assumption that your mcdel in general and
this equation in particular have some
meaningful explanatory power; must you
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assume that before you can reach the
conclusion of no significance on the
[race/sex] variable?®

A. "As I explained before, all of the other
independent variables can be insignificant
and it*s still possible to obtain a
significant estimate on the [race/sex]
variable." -

Q. "Does that follow with regard to each and
every of the independent variables, can each
of the independent variables be
insignificant and you draw some conclusion
from that?®

A. "I would conclude for the model as estimated
« « » that they have no significant effect
in teras of how the model specified on the
likelihood of being promoted.®

Q. "Would another conclusion that you could
draw be that the model failed to isolate
whatever are ‘the aiganificant effects on the
likelihood of being promoted?™

A, "One could conclude that as well."

Conclusion . . :

There are nc simple rules when it comes to
the analysis and presentation of statistices by
an expert. The above examples illustrate some
‘of the oft-encountered proble,ma and potential
solutions, However, avary situation has some

new ingredient that calls for’ careful
exanination and judgment in the application of
statistical techniques. i

First Glance
R Black White
HS (default) 40 60
Some College 30 10
College Degree 20 20
Mastera 10 20
Second Glance ,
Black White
Missing - 10 4o
HS .30 20
Some College 30 10
College Degree 20 20
Masters 10 i0
True Picture ‘
Black White
Missing 5 5
HS ’ 30 20
Some College '30 15
College Degree 25 4o
Masters 10 20 .
Table 2

1/1/75 1/1/76 /1777 1/1/78
GS-7T -5997. ~5896. -6889. ~11436.
é Gs-9  -heTh.  -5098.  -5598. =6%24.
GS=11 =2591. -3314. -3915. -l642.
GS-12 | -476. =1170. «1716. -2182,
Gs-13  1095. 852. 697. 611.
GS-14 3160. 2748, 2815, 3125,
GS-15 6177, 6058. 6758. 7580.
, Table 3. Table of Average Residuals
Observed Expected Explanation
Salary Salary Residual or Comment?
19,000 20,000 A-l,OOb
20,000 20,000 0
20,000 19,000 1,000
20,000 15,000 5,000 Night
Collector
26,000 20,000 6,000 Red Circled
18,000 23,000 -5,000 Refused
Promotions
50,000 25,000 25,000 Related to
Owner
30,000 20,000 10,000 OQutstanding
‘ Performance
\\. 15,000 20,000 =5,000 ; ::::ndance
15,000 20,000 ~5,000 Interrupted
Tenure
Table 4. Extract of Residual Analysis
with Potential Outliers
‘
103

For a large employer, level 5 has 30% blacks and
is the level immediately below level 6. There
have been 50 openings at level 6 during the past
year which were filled from within, Only 10 of
these selections went to blacks--a shortfall of
5.

The "catch®” in this particular case (and there
isn't always a catch) was that the expert
counting thess "job fills™ or "opportunities for
advancement" assumed that all the openings were
filled by promotions from level 5 when, in fact,
many were demotions during this year of
retrenchment or belt-tightening. In fact, the
data give an entirely different look when that
fact is taken into acoount.

Black White Total
Promotions 9 (30%) 21 30
Demotions 1 (5%) 19 20
Total Job Fillas 10 40 50
Table 5

(PLEASR NOTE THAT TABLE 6 IS AT THE ERD OF THIS .
ARTICLE.)

'cooloy, Thomas 7. and Stephen F. LeRoy,
*Tdentification and Eatimation of Money
Demand,” Ihe American Economic Review,
December 1981, p. 825.
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VARIABLE Grade 5 Grade 7 Grade 9 Grade 1l Grade 12 Grade 13 Grade 14 Grade 15

INTERCEPT -3.5301% =0.5547  0.2991 —1.7748% -2.0330% -1.3217  0.3710- =-4.478%
RACE/SEX  -0.5828. =-0.0476  0.4227  0.1737  0.3621 =0.0543 =0.3451 * =0.0949
PTIGLTYR  5.0598% 1.3817% 1.0294% 2.7354% 2.6069®¢ 0.0180  0.2469  1.6684

PTIGGTIR (a) . -0.0363 -0.9880* 0.5322 - 0.5730 1.6221% - 0,3091 2.6490
PTIGGT2 (a) . 0.4407 0.1587 . =0.149% =0.03T1 ~=0.40U5% =0.0150 ~0.2636

" PRMD (a) 0.6678 0.331T7 =0.0839 0.8140% 0.1130 =0.34l9 0.6045
VETD =0.0380 0.1289 0.1328 0.3380 0.1144 0.1207 0.3864 ~0.6113
LOCD 4.6709* 0.0939 - 0.0564  0.483T7% 0.234%6 0.3616 =0.241l2 «0.047T
LAWD (a) (b) (a) ~ 2.1625%  2,2429% -0.2414 0.3044 1.9154%
RELTD 5.44548  1.7561%. . 1,0283 -0.2662 0.2119 =0.9623% =0.1695 0.7358
LBD -0,0841  -0.3723 ~G.l401 -0.2915 =0.0639 ~0.1276 =-0.0735 (a)
PROFD (a) 0.1859 . 0.673C . =-0.0874 0.0836 0.5T1T ~0.4355 -~=2.50559
ADVDEGD . ~0.6585  =0.0311 0.0706 0.3680  =0.2071 1.1527% -0.2206 =-0.58%0
YEAR2D - =2.4264% ~1.6929%  0.2940 . 0.4574 1.2237% 1.6762% 2.3811% (a)
YEAR3D =0.6240 ~1.4481L% - 0.1914% = =0.9928 0.0777 =0.1166 1.0694 {a) *
YEAR4D -0.2413  ~1.7567* 0.4623 ~-1,7413%  0.2842 -0.1299 1.2681 (a)
YEARSD «4.2735% <2,2113 1.4186% 0.1983 1.2625 1.6965% 2.1u444% (a)
YEAR6D -2.8920% ~3,1324% -1.6385% <1.4568% ~2.5113® «0.0k61 0.4295 (a)
EXREL . =0,0570 1,3224% -1,0811% <1,1721% <2.4685% 0.3034 <1.1769  =1.5602 .
EXREL1 (a) - =0.5324% 0.2399% 0.1998% = O0.4153% -0.0920. 0.2137 {a) '
EXGOV .  =0.0504 0.0168 0.0152  0,0116 =-0.058L 0.0027 =0.1163 =0.049%
EXGOV2 (a) ~0.0026 =0.0007  ~0.0015 0.0012 0.0018 0.0047 (a)
AGE 0.0017 =~ 0.0022 =0.0275¢ -0.0118  ~-0.0213 = =0.0676% =-0.0607% 0.0368
Model

Chi-Square 117.68% 209.31%  161.20% 281.95% . 284.20%  155.33%  39.01% 17.55
(Degrees of ‘ R : T ,
Freedom) (15) (22) (21) (22) (az2) (22) (22) (14)

1

iSigniricant at a 95 percent confidence level.

Notes: (a) This variable was excluded from the model 1n order to ensure a non-singular
matrix,

(b) All employees who possessed this characteristic were promoted; thus, this
variable perfsectly predicts promotiona. The coefficient is automatically set
to 500 by the LOGIST procedure and the values of the remaining coefficients
are adjusted in order to fit the likelihood function.

Table 6. Estimated Logistics Models: All Employees Estimated COéffieienta
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Appendix A: Program

Second Workshop on Law and Justice Statistics

Sponsored by ASA's Continuing Education Department
The Bureau pf Ji:gice Statistics¥
Sheraton Centre, Toronto, Canada
Saturday-Sunday, August 13-14, 1983

This workshop was developed by the ASA Committee on Law & Justice Statistiecs.

S. James Press, Chair :
Alan E; Gelfand, Vice-Chair & Workshop Coordinator

Saturday, August 13

Mornin,

i

Session I Chair: Katherine K. Wallman, Council of Professional Associations on Federal Statistics -

9:00~ 9:10 Introductory Remarks:
S. James Press, University of Callfornla, Riverside
Alan E. Gelfand, University of Connecticut

9:10- 9:30 Bureau of Justice Statistics: Present and Future Plans
Ralph Rossum, Bureau of JusticeiStatistics

9:30-10:00 Providing Statlstlcal Support_to the Pollcy Process
Sue Ann Llndgten, Bureau of Justice Statistics ‘
10:00-10:30 Issues in Using Statistics in the POlle Process
Marion R: Metcalf, Office, of Policy & Management Ana1y51s
10:30-10:50 MORN I NG BREAK
10:50-~11:20 = Structure and Process of Collecting and Analyzing Justice Statistics in Canada
Gaylenr A. Duncan, Canadian Centre for Justice Statistics

12:20~12:00 The Organizatidn of the Ministry of the Solicitor General of Canada and the Role of the
. Statistics Policy Advisor

Penny Reedie, Ministry of Solicitor Gemneral, Canada,

oy AL

. e i

12:00- 2:00 LUNGCH BREAK
Afternoon . ‘ ‘ ' s
Session II Statistical Methodology in Law & Justice Statistics (Part Ome)

Chair: George G. Woodworth, University of Iowa

2:00- 2:50 Analysis of a Y-Stratifiéd Sample: The Gecrgia Charging and Sentencing Study
George G, Woodworth, University of Iowa

2:50- 3:30  Some Consequences of ‘Convenience Samples in Criminal Justice Research
- Richard A. Berk, University of Callforniﬂ, Santa Bgybara

v

3:30- 3:50 AFTERNOON BREAK
Statistiéal‘Anal§sis in the Courts - A = - Gy
! ] o BN "
Chair: Albert J. Reiss, Jr., Yalé University ; &k}y> b
3:50- 4:25 The Civil Litigation Research Prdjectf\ Lessons for Studying the Civil Justice System V_M e
Herbert M, Kritzer, University of Wisconsifi, gﬁdison
4:25- 5:00 An Examination of U.S. Appellate Court Opiﬁions ; ‘lﬁé

Alan E. Gelfand, University of Comnecticut

*With special acknowledgment to the Criminal Justice Statistics Association for assistance in planning
the workshop.
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Snnday,,August 14

Morning

Session III

Chair: Thomas:A. Henderson,gCriﬁinal Justice Statistics Association

Appendix B: Addr_essés of Speakers

- James Beckett

Criterion Incorporated
13140 Coit Road, Suite 318

-~ Dallas, TX: 75240

Marion R. Metcalf

Office of Policy and Management Analysxs
Criminal Division

U.S. Department of Justice

i A e 1

ot 5 e

3 9:00- 9:40 Data Analysis Problems. at the State Level‘v Data Problems and Data Collection ) S ‘Room 2214
g ‘ Michael H. Rabasca, Statlstlcal Analys1s Center, Delaware Richard A. Berk Washington, D,C.. 20530
: A\ ‘ : -Department of Sociology , :
5 9+40-10:30  Policy Relevance in Cr1m1nal Just1ce Research ' ' University of Cal1forn1a, Santa Barbara John P. O'Connell
; Paul Stageberg and Daryl Fischer, Statlatlcal Analysis Center, Towa ‘SantakBarbara, CA 93106 ' ~‘Statistical Analysis Center
i B L Forecasting and Estimation Division
% 10:30~10:50 MORNING BREAK Carolyn Rebecca Block . 400 East Union, ER-13
i : ’ ; Statistical Analysis Center ' Olympia, WA . 98504
; 10:50-11:25  Is Crime Seasonal? ' S o Illincis Criminal Justice'Information Authorlty )
! Carolyn Rebecca Block, Statlstlcal Analysis: Center, 1111n013 120 south Riverside Plaza S. James Press _ -
i v ‘Chicago, IL ' 60606 Department of Statistics
! 11:25-12:00 Alternatlves to Time- Serles Analysis in Population PrOJectlons k V University of California, Riverside
John P. 0'Conmnell, Statistical Analysis Center, Washington Gaylen A. Duncan ; Riverside, CA . 92521
) Canadian Centre for Justice Statistics
12:00- 2:00 LUNCH ‘BREAK 19th Floor, R.H. Coats Building - Michael H. Rabasca
o : . . Tunney's Pasture Statistical Analysis Center
Afternoon Ottawa, Ontarlq,KlA 0T6 Suite+207; Treadway Towers
: e : : o ,Canada ‘ Dover, DE. . 19901
Session IV Statistical Methodology in Law & Justice: Statistics (Part Two)
‘ ' Michael 0. Finkelstein - : Penny Reedie
Chair: Alan E Gelfand Unlver91ty of Connectxtut i Barrett, Smith, Shapiro, Simon and Armstrong ‘Ministry of Solicitor General
. 26 Broadway Sir Wilfred Laurier Building
2:00- 2:30' Establishing' Causation: The Role of Epldemlologlcal Evidence "New York, NY . 10004 340 Laurier Avenue, West
Shanng Helen Swan, Department of Health Servtces, Callfornla DT Ottawa, Ontario K1A op8
Daryl Fischer Canada
2:30-3:00 Two Stat1st1cal Me thods for Examlnlng Claims of Employment Dlscrlmlnatlon Office for Criminal & Juvenile Justice Planning '
* Joseph Gastwirth, Ceorge Washlngton Un1versxty ' 523 East 12th Street Albert J. Reiss, Jr.
; _ - : . Des Moines, TA = 50319 Department of Sociolngy
P 3:00~- 3:30: A Probablllstlc Approach to: Trac1ng Presumpt1ons in the Law of Restltutlon : Yale University ‘
Sty M10h331 0. Flﬂk318teln, Baxrett Smith), Shaplro, Simon and Armstrong, New York Joseph Gastwirth Box 1965, Yale Station
5 Department of Statistics New Haven, CT 06520
; 3:30~ 3:50 AF T ERNO oN B REAK George Washington University : '
i - o " JWashington, D.C, 20052 Ralph Rossum
g The Statistician as Expert Witness : U.S. Bureau of Justice Statistics
L ‘ k Alan E. Gelfand : 633 Indiana Avenue, N.W.
% ' 3:50- 5:00  Statistics in Employment Dlscr1m1nat10n The Use of. Expert Witnesses Department of Statistics: Washington, D.C. /20331
i James Beckett, Criterion Incorporated’ P University of Connecticut \
! Peter Lew1n, Un1ver91ty of Texas, Dallas ot Storrs, CT 06268 Paul Stageberg Vo o
i ‘ : . ‘ n Office for Criminal & Juvenile Justlce Planning
: Thomas A. Henderson 523 East . 12th Street
i Criminal -Justice Statistics Assoc1atlon Inc, Des Moines; IA 50319
444 North Capitol Street, Suite 122 : .
Washlngton D.C. 20001 Shanna-H. : Swan. :
Department of Health Serv1ces
Herbert M. Kritzer 2151 Berkeley Way o
‘Department of Political Science Berkeley, CA - 94704 : -
University of Wisconsin, Ma(ison . RS
, Madison, WI 53706 Katherlne Wallman S 7
o 3 Council of Professional Assoc1at10ns/on Federal
Peter Lewin . Statistics Va
-Criterion Incorporated 806 15th Street, N.W., Suite 440 v
13140 Coit Road, Sulte 318 Washington, D,G. 20005 7
. 5 "Dallas, TX 75240 S R Jf
& George G. Wocdworth ' ¢7
- ,Sue A, L1ndgren S ' Department of Statistics Vi
s U.S. Bureau of Justice Statlstlcs University of Iowa -
"..633 Indiana Avenue, N.W. Iowa City, TA . 52240 .
Washington; D:C. 20531 » //
; k‘\ N N /
¢ o
: ‘ : ; S S 47
: ; % U5, COVERNMENT PRINTING OFFXCE: - 1984-421-9341)(212 ' /
. % 14 - [ 5 . : S : (/)/‘
4 ‘ 5 oy : R
B : < K N
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, - The National Criminal Justice Reference Service (NCJRS) abstracts documents pubhshed in the criminal justice field. Persons who B S T ST , ‘ Ce S : !

S ' are reglstered with the Refererice Service receive announcements of documents in their stated fields of interest and order forms for f'ee e S : s o e ; :
. copies of Bureau of Justice Statistics pubhcatlons If you are not registered with the Reference Semce, and wish to be, please provrde w . . R : k i
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| o Box 6000 | - B T e
', ‘Rockwlle, Maryland 20850
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Bureau of Justice Statistics reports
{revised June 1984)

Singlecopies are available free from the National
Crimiryt Justice Reference . Service, Box 8000,
Rockville, Md. 20850 (use NCJ number to order).
Postage and handling are charged for multiple
copies: up to 10 titles free; 11-40, $10; more. than
40; $20; libraries call for special rates
{301/251-5500).

Public-use tapes of BJS data sets.and other
criminal justice data are available from the Criminai
Justice Archive and Information Network, P.O.
Box 1248, Ann Arbor, Mich. 48106, (313/764- 5199).

National Crime Survey

Criminal victimization in the U.S.:
1973-82 trends; NCJ-90541, 9/83 -
1881 (final report) NCJ-80208
1980 (final report), NCJ-840185, 4/83
1979 (final report), NCJ- 76710 12/81

BJS special reports:
The economic cost of crime to victims, NCJ
93450, 4/84
Family violence, NCJ-93449, 4/84

BJS bulletins:
Criminal victimization 1983, NCJ-93869, 6/84
Households touched by crime, 1983, NCJ—
93658, 5/84
Violent crime by strangers, NCJ-80829, 4/82
Crime and the elderly, NCJ-79614, 1/82
Measuring crime, NCJ-75710, 2/81

The Nationa! Crime Survey: Working papers,
vol. |: Current and historical perspectives,
NCJ-75374, 8/82

Crime against the elderly in 26 cities,
NCJ-76706, 1/82

The Hispanic victim, NCJ-69261, 11/81

Issues in the measurement of crime,
NC.-74682, 10/81

Criminal victimization of California residents,
1974-77, NCJ-70944, 6/81

Restitution to victims of personal and household
crimes, NGJ-72770, 5/81

Criminal victimization of New York State

. residents, 1974-77, NCJ-66481,9/80

The cost of negllgence Losses from preventable
household burglaries, NCJ-53527, 12/79

Rape victimization in 26 American cities,
NCJ-55878, 8/79

Criminal victimization in urban schools,
NCJ-56396, 8/79

‘Crime against persons in urban, suburban, and
rural areas, NCJ-53551, 7/79

An introduction to the National Crime Survey,
NCJ-43732,; 4/78

Local victim surveys: A review of the issues,
NCJ-39973, 8/77

Please put me on the mailing Ii‘st(s) for:

kb8 AR RN AN ST SO, e s

National Prisoner Statistics

BJS bulletins:
Capital punlshment 1983, NCJ—93925 7/84
Prisoners in 1983, NCJ-92948 4/84 .
Prisoners 192581, NCJ-85861. 12/82

" Prisoners in State and Federal institutions on

December 31, 1981 (final report), NCJ-86485
7/83

Cabpital punlshment 1 981 (final report),
NCJ-86484, 5/83

1979 survey of inmates of State correctional facilities
and 1979 census of Slate correctional facilities:

BJS special reports:
The prevalence of imprisonment, NCJ-93657,
6/84
Career patterns in cnme, NCJ-88672, 6/83

BJS bulletins: .~

Prisoners and drugs; NCJ-87575, 3/83
Prisoriers and alcohol, NCJ-86223, 1/83
Prisons and prisoners; NCJ-80697, 2/82
Veterans in prison, NCJ-79632,11/81.

Census of jails and survey of jail inmates:

Jail inmates 1982 (BJS bulletin), NCJ-87161, 2/83

Census of jails, 1978: Data for individual Ja||S
vols. -V, Northeast, North Central, South, West,
NCJ-72279-72282, 12/81

Profile of jail inmates, 1978, NCJ-65412, 2/81

Census of jails and survey of jail inmates, 1978,
preliminary report, NCJ-55172, 5/79

Parole and probation
BJS bulletins:
Probation and parole 1982, NCJ-89874
9/83
Setting prison terms, NCJ-76218, 8/83
Characteristics of persons entering parole
during 1978 and 1979,:NCJ-87243, 5/83
Characteristics of the parole population, 1978,
NCJ-66479, 4/81
Parole in the U S., 1979, NCJ-69562, 3/81

Courts
The prosecution of felony arrests, 1979, NCJ
86482, 5/84

Habeas corpus (BJS special report) NC92949, k
3/84 S

State court caseload statistics:
1977 and 1981 (BJS special report),
NCJ87587, 2/83 :

State court organization 1980, NCJ-76711 7/82

State court model statistical drctrcnary,
‘NCJ-62320, 9/80

A cross-crty comparison of felony case
processing, NCJ-55171, 7/79

Federal criminal sentencing: Perspectives of
analysis and a design for research, NCJ-33683,
-10/78

Variations in Federal criminal sentences,
NCJ-33684, 10/78

'Federal sentencing patterns: A study of
.geographical variations, NCJ-336885, 10/78

Predicting 'sentences in Federal courts: The
feasibility of a national sentencing policy,
NCJ-33686, 10/78

State and local prosecution and civil attorney
systems, NCJ-41334, 7/78

O All BJS reports — 30 t0 40 reports a year
00 BJS Bulletin — timely reports of the ‘most current Justlce data

00 Courts reports — State court caseload surveys, model annual
State court reports, State court organization surveys

O Corrections repoits — results of sample surveys and censuses of
jails, prisons, parole, probation, and other correctlons data

[0 National Crime Survey — the Nation's only regular

national survey of crime victims

= 50urcebook of Criminal Justice Statistics — a broad spectrum
- of data from 153 sources in an easy-to-use, comprehensive
format (433 tables, 103 figures, index)

O Please send me current report(s) checked on the Ilst above.

Expenditure and employment

Justice expenditure and employmient in the
U.S.,.1979 (final report), NCJ-87242, 12/83

Justice expenditure and employment in the
U.S., 1971-79, NCJ-82596 {forthcoming)

Privacy and security
Computer crime:
Electronic fund transfer and crime,
NCJ-92650, 2/84
Computer security technigues,
NCJ-84049, 9/82
Electronic fund transfer systems and crime,
‘NCJ-83736, 9/82

Legisiative resource manual, NCJ:78890, 9/81"

Expert witness manual, NCJ-77927 9/81

Criminal justice resource manual, NCJ 61550

12/79

"Privacy and security of criminal history

information: .
A guide to research and statlstucal use,
NCJ-69790, 5/81 -
A guide to dissemination, NCJ-40000, 1/79
Compendium of State Ieglslatron
NCJ-48981,:7/78
1981 supplement NCJ-79652 3/82 -

Criminal justice informaticn policy:

Research access to criminal justice data,
NCJ-84154, 2/83 . :

Privacy and juvenile justice records,

NCJ-84152; 1/83

Survey of State laws (BJS bulletin),
NCJ-80836, 6/82

Privacy and the private employer,
NCJ-79651, 11/81

Generai

BJS bulletins:
Federal drug law vrolators, NCJ-92692
2/84
The severity of cnme, NCJ-92326, 1/84
The American response to crime: An overview
- of criminal justice systems, NCJ-91936, 12/83
Tracking offenders, NCJ-91572, 11/83
victim and witriess assrstance New State
laws and the System's response, NCJ-87934,
5/83 -
Federal justice statistics, NGJ-80814, 3/82
Sourcebook of Criminal Justice Statrstrcs, 1983,
NCJ-91534; forthcoming 10/84
Report to the nation on crime and justice:
The data, NCJ-87068, 10/83
BJS five-year program plan, FY 1982-86, 7/82
Violent crime in the U.S. (White House briefing
book), NCJ-79741, 6/82
Dictionary of criminal justice data terminology:
Terms and definitions proposed for interstate
and national data collection and exchange, 2nd
ed., NCJ:76939, 2/82
Technlcal standards for machine-readable data
supplied to BJS; NCJ-75318, 6/81
Justice agencies in the U.S.; 1980, NCJ- 65560
1/81
Indicators of crime and criminal justice:
Quantitative studies, NCJ-62349, 1/81
A style manual for machine-readable data,
NCJ-62766, 9/80 .
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