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FOREWORD

Crime and violence continue to be amgor chalenge facing the nation. Encouragingly, recent datistics
show marked declinesin crime in the United States (Federal Bureau of Investigation, 1999). However,
as recent as just afew years ago, rates for crimes of violence and homicide were recorded to be at
near al time high levels. As a consequence, various efforts to respond to an apparent “ epidemic of
violence’ in the United States resulted. Among these New Y ork Cities COMPSTAT approach to
crime analyss, Richmond, Virginia s Project Exile to curb gun use, and the Boston Gun Project are but
afew of the programmatic efforts that are widely believed to have contributed to the decline of violent
crime rates within these communities. Y et, each of these crime control efforts has a least one dement in
common. All have been, ether directly or indirectly, examined for their contributions and limitations by
the researchers, practitioners, and academics that comprise the Homicide Research Working Group
(HRWG).

Dedicated to examining the causes, corrdates, and promise for preventing both homicide and
violent behavior, The HRWG, with support from the Nationa Indtitute of Justice, was formed in 1991.
In June 1992, a the Univerdity of Michigan in Ann Arbor severd researchers and academicians
assembled to discuss issues related to the measurement, research and understanding of violence and
homicide. As noted above, reported rates for these crimes were at unprecedented levelsin 1992. At
this gathering the HRWG was formalized and annua meetings have followed. This effort hasyielded a
body of knowledge, ascholarly journd, programmeatic directions, and collaborative relationships among
researchers that significantly enhance our understanding of the problems of homicide and the potentia
to prevent these tragic outcomes.

In furtherance of this effort, the Training Divison of the Federd Bureau of Investigation, United
States Department of Judtice, initidly hosted the annua meetings of the 1993 Homicide Research
Working Group at the FBI Academy in Quantico, Virginia This symposium brought together
gpproximately 50 individuas and served as a catays for further research and discovery. The
proceedings from this 1993 symposium were then published by the Nationd Indtitute of Justice. Asa
direct consequence of the success of these earlier HRWG mestings, the Behaviord Science Unit of the
FBI Academy again hosted the 1999 meetings of the HRWG. This symposium brought together more
than 80 practitioners, researchers, academicians, and others who were seeking to further work on the
changing causes, correlates, and potentias for curbing the incidence of both homicide and violence.

These proceedings represent not only a compilation of the activities of these 1999 mestings but
aso serve to underscore the commitment by government, private industry, and the public that are
necessary to understand and prevent the problems created by violence and homicide. It is hoped that
the information provided herein will continue to assist individuals and organizations dedicated to
broadening our understanding of the problems of violence and homicide. This symposium, and the
information contained in the articles published here, have two gods. 1) the enhancement of the state of
knowledge relative to homicide and violence in our society and 2) the identification of strategiesto
prevent such behavior now and in the future.



John Jarvis
Behaviord Science Unit
FBI Academy

Federd Bureau of Investigation
1999 Crime in the United States, Uniform Crime Reports. Washington, D.C..




PREFACE

Aswith its predecessors, the eighth annua workshop of the Homicide Research Working Group
was sponsored by agroup interested in homicide research. Thisyear's participants were equaly interested
in learning about, and taking advantage of, the facilities of the sponsoring organization. The HRWG is
diginguished in part by itsfusion of scholarly research (which probesthe causes of violence on paper) with
practical sudies (which reved itseffectsonthe streets). It seemed the perfect marriage, then, when the FBI
Academy -- asit had for the second annual symposium in 1993 -- offered itsfacilitiesagainin 1999. This
unique symbiosis afforded the opportunity for stimulating discussons on members papers and sessonson
suchtopicsasstaking and profiling presented by agentsfrom the FBI and the United States Secret Service.
Memberswere dso given atour of the Academy to learn more about aspects of the FBI'swork asit might
relate to homicide and its investigation/research.

In the past, the Proceedings of the HRWG mestings, varioudy caled workshops and symposia,
were published by the Nationd Ingtitute of Justice (NI1J) of the Department of Justice, which essentidly
sponsored the HRWG in its early years. With the growth of the organization, to the point where Sage
Publications publishes Homicide Sudies: An Interdisciplinary & International Journal, it no longer
seemed appropriatefor the N1Jto continue to publish materia not based on NIJ sponsorship. Fortunately,
for the 1999 Proceedings, the FBI Academy decided to expand its role as host to assume the role of
publisher for the Proceedings, which include copies of the papers delivered at the annua mesting, as well
as summaries of the discussons related to those papers. These proceedings dso include brief summaries
of the panels held, involving presentations and discussions without papers, on staking, media coverage of
homicide and its research, and profiling.

It should be noted that there have been some substantive changesin format and content. Some of
the authors of the various papers took advantage of the time between the oral presentation and the
deadlinesfor submission of thewritten versonsto update and revisetheir papers. Indeed, someof thetitles
differ between these proceedings and the more tentative titles listed in the Agenda for the meeting (first
gopendix), and authorship has occasiondly been expanded. In addition, Discussions for each panel are
based on the notes taken by the various recorders during the sessions, but have been modified for
uniformity. As there are no standard rules for how notes are recorded, there is considerable variation as
to what was deemed worthy of recording. Moreover, because there are two intermediate steps between
participants ord commentary during the discussonsand our written summary of what was spoken, nothing
reported here should be treated as a precise quotation, although we hope the gist of each Statement is
accurate. Laglly, infairnessto contributors and editors, it should be noted that software incompatibility and
other computer glitches sometimesmade aspectsof conversion-- e.g., pagelayout, grammar, even pelling,
especidly related to the use of graphics -- beyond the abilities of authors and editors to correct. And, of
course, dlowances should be made for standard human errors. Nonetheless, these Proceedings should
prove useful to scholars of lethd violence.
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CHAPTER ONE

METHODOLOGY OF HISTORICAL STUDIES



A CAPTURE-RECAPTURE APPROACH TO ESTIMATION OF
HIDDEN HISTORIAL KILLINGS

Douglas Eckberg, Department of Sociology, Winthrop University,
Rock Hill, SC 29733

ABSTRACT

Any scholar attempting to trace higtoric trends in homicide must grapple with the issue of missng
data, some of which are yet to be uncovered, but others of which have disgppeared forever. This paper
shows the utility of multi-source “capture-recapture’ (or “duad enumeration”) methods for estimating the
number of unrecorded murders, using newspaper and archives datafor the sate of South Carolina, 1877-
1878. Results are dramatic. Incomparison with the capture-recapture estimate of total homicides, a least
58% of the state's murders for the 2 years are not to be found in the South Carolina State Department of
Archives and Higtory; the mgor newspaper of the state missed at least 30%; and the combined sources
missed at least 20%. Clearly, any historicd trend study based on the 2 sources done would face a
formidable undercount problem. The 19th century Southern culture and socia structure, and the ruralness
of the state, may contribute to the problem.

INTRODUCTION

As with other higtorical trends, those of homicide are derived from counts from some set of
sources, including coroners' records, indictments, arrests, and newspaper accounts.  But what proportion
of the origind incidentswere recorded and —if S0 —4ill exist? Adding sources usudly increasesthe count,
but it cannot be known directly how closgly this gpproaches the true figure. The available count for any
period before the development of regular death or crime reporting likely will undershoot the true number
substantidly. Thiswill make earlier periods gppear lessviolent than they were, create false upward trends,
overstate real upward trends, and mask downward trends.

The problem of missing or hard-to-count phenomenahaslong interested demographers, who have
devised methods that may be helpful for the type of problem faced here. In this paper, | will discussthe
uses and limitations of one demographic method suited to higtorical data. Originaly called the method of
Chandrasekar and Deming after its devel opers, the class of such methods are now usualy referred to as
“dud-enumeration” or “capture-recapture’” methods. | will describe the method, including its major
limitation, then will show its gpplicability for estimating the number of unrecorded or lost homicides by
applying it to homicide data from post-Reconstruction South Carolina. It relies on characterigtics of the
individud cases that are found from different sources, so | will describe the two homicide data sources,
induding technical issuesthat the historian or hitorically-oriented socid scientist will need to address. After
deriving estimates of the number and rate of South Carolina homicides, | will discuss some implications
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for the use of historica records.

CAPTURE-RECAPTURE METHODS

Chandrasekar and Deming (1949) devel oped the method to estimate the number of birthsor degths
missed by regigrars. To estimate the missng number, they matched individuds from two ligts, origindly
aregigrar’ slig andthelist obtained viaahouse-to-house canvas. Each list presumably misses some births
or deaths, and each serves as a criterion for judging the completeness of the other. Technical
characterigtics of the method alowed estimation of the“dark figure’ and, in some cases, sandard errors
and confidenceintervasaswdl. Because of this, such methods have found awide variety of applications
by law enforcement, hedlth care, and socid service agencies. In arare historica application, Crimmins
(1980) usad it to estimate the completeness of mortality data from the 1900 U.S. census and death
regidtration data, but it has never, to this writer’s knowledge, been used to estimate historica homicide
numbers.

Beginning with the two just-mentioned lists, items are matched and divided into three categories:

N; = the number found only on thefirst ligt
N, = the number found only on the second list
C = the number found on both ligs

The actual number of itemsis the sum of those in the three categories plus an unknown number (X) that
aremissing from both ligs. Theinitid, estimate of the number of items missing from bath ligsis

X = (N)(N)/(C),

0 theinitid estimate of the total number of itemsis
T=N;+N,+C+X.

LIMITATIONS OF CAPTURE-RECAPTURE METHODS

There are severd criteriathat must be met for the estimates to be accurate, dl of which probably
will be violated to some extent. | will discussfour criteriathat are mentioned by most scholarswho usethe
methods. Firg, items must belong in the categories to which they are assigned. All itemsincluded onthe
ligts should belong on the lists, and those excluded should not. Theoretically either they do or do not, but
in practice one hasto use decision criteriaand there are likely to be false positives (non-homicidesthat are
mistakenly included in the totals) and fase negatives (red homicides that are mistakenly excluded). Isa
reported “killing” really an accident, asuicide, or a degth from some unrelated cause? Was there a degth
at dl, or wasthereafdsereport? Including afase postive will both add ahomicide to the count and add
to the estimate of uncounted homicides. Excluding a fase negative will have the opposite effect.
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Second, items must belong in the geographica area, time period, and specific population under
Sudy. Errors of “scope” concern homicides that really happened, but in different periods, places, or
populations than the one being studied. Their effects are the same as those of inclusion errors. 1t can be
hard to get geographical and population closure with highly mobile populations.

Third, it must be clear which items from the two lists do and do not match. A “match” between
items on two lists al'so depends on decision criteria, and there can again be false positives and negatives.
Matching errorswill have larger effects on the estimate of uncounted homicidesthanwill incluson or scope
errors. Nineteenth-century newspapers were lax on names, dates, and place names, so one can find
homicide accounts in the paper and in coroner’ s records that might or might not be different accounts of
the same event. To addressthis, it is hepful to record as much information on eech event asis available,
S0 that the number of correct matches (and non-matches) are maximized.

Thesefirdt threeissues are faced by anyone who categorizes and tabulates any phenomenon, and
use of well thought out sdection criteria can minimize the problems. The fourth one, though, causes more
difficulties Namely, thelikelihood of anitem from the popul ation gppearing on onelist must beindependent
of its likelihood of gppearing on the other. This recaives the bulk of methodologica discussion in the
literature, and it will do so here. In the best case, each list will contain a more or less random sample of
dl items. “Corrdation bias’ exigs where incluson is not random. Anitem that isincluded on onelist has
agreater (or, seldom, lesser) chance of being included on the second list than does an item that ismissing
fromthe list. This can happen because the two sources are not independent of one another (eg., a
newspaper may draw on the coroner’ s reports when reporting homicides), or because different eventsin
the population smply have different probabilities of being noted (e.g., the death of an important personis
more likely to be noted than isthat of atransent). Pogitive correation bias, the Stuation in which anitem
gppearing on onelist hasagreater than averagelikelihood of gppearing onthe other i, causesthe estimate
of missing eventsto betoo low, how low depending on the strength of the correlation. Inthe extreme case
that items from one list always appear on the other li, the estimate of missng items will be zero; it may
not be possible to determineif this Stuation is caused by correlation bias or by exceptionally good record

keeping.

Correlation bias is non-random and not caused by faulty selection criteria, and there isno certain
way to diminate it. Chandrasekar and Deming (1949) suggested one solution for it. If there was
“heterogeneity” inthelikeihood of individuasbe ng enumerated, then dividing the sampleinto smdler, more
homogeneous groups (for example, regions) might help. Hypotheticdly, individuds within these areas
would have amore equa chance of being counted. One could then use the method on data within each
areaand then sum dl theresults, though in practice this has not usudly had much effect on overdl esimates
(e.g., Crimmins, 1980, p. 165). In South Carolina, some counties smply did keep less accurate records
than did others (see below). It isdso possible that there were race, sex, or class biases in the recording
of killings, or that less“interesting” homicides were systematicaly underreported. One cannot investigate
thesedl amultaneoudy, becausedividing the set of afew hundred recorded killingsamong dl the categories
that would be formed would lead to such smal numbers per category that results would be unrdigble.
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Some important possibilities, such as racid bias, cannot be investigated by this method because few cases
known only through archives records have racid identifiers.

There are Satigtica models that can be used to estimate the degree of correlation bias, under
certain limiting conditions, typicaly employing log linear andysisor logistic regression, often using additiond
ligs. It may not, however, be practica to gpply these methods to data with the ragged qudity of much
higorical data. | will discuss only smple, fairly straghtforward gpproaches to the problem, and refer
interested readers to references in arecent review article by Hook and Regal (1995).

DATA SOURCES

The South Carolina homicide data set includes dl known homicides across the years 1877-1878
from two sources. First are incidents reported in the Charleston News and Courier, the leading daly
paper of the day that reported news from the entire state. The News and Courier employed a network
of county correspondents and also reprinted stories from other papers. Each incident found therein is
catadoged by avariety of identifying information -- county and place of occurrence, names of offender(s)
and victim, and so forth. The second data source is homicide records housed in the South Carolina
Depatment of Archives and History, including county coroners records, county court records, and
homicide data from the South Carolina Governors papers. The two files are linked, using case
information, and duplicates and doubtful cases are removed, leaving 290 homicide incidents.

The decison criteriafor classfying incidentswere srict. In addition to the requirement that anews
aticle identify an actua desth from homicide, incluson required of news accountsthat there be identifying
information such as names, races, county, wegpon, specific location, or date. Though there may befadse
pogitive incidents, there is no evidence suggesting them to be overrepresented. Tempord errorsaso are
more problemétic than they might at first appear. The News and Courier seldom provided exact dates
of incidents, and information from local, mostly weekly or semi-weekly, newspapers could take two or
three weeks before being reprinted. These raise problems for some January news stories, and there can
be problemsfor coroner dataaswell. There areafew casesin which acoroner’ sreport included only the
date of filing, rather than the date of the incident or theinquisition. Filing could take place weeks fter the
origind incident, so the year of the incident could be hard to determine for inquisitions filed in January or
early February. Use of a2-year period halves the proportionate number of such cases. Because amost
dl incidents could be placed within specific counties and were catdogued by severa characterigtics,
matching was less a problem than any other issue.

Thereare very good reasonsto suspect some positive correlation bias. Thearchiveshaverecords
on only 45% of those homicides found in the Newsand Courier, and the archive totd is only 52% of the
combined archive-paper total. In most cases, this represents random loss. Infact, 14 of the 33 counties
thenin existence haveno coroners' or court recordsfor the period 1877-1878. Whiletherearenomissing
newspapers, some microfilm photos were made from torn or marred pages, so some homicides storieson
damaged pages probably were destroyed (the problem appears to reside in the originad negatives).
However, positive bias is common in human records. Some murders were Smply missed or ignored by
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al sources, especidly in isolated areas. Other killings have characteristics that increase their chances of
being found in both county records and the newspapers, including sensationd crimes and those that led to
public hangings. Records of killings from the governors papers are of events that were particularly
important or drawn out, and therefore likely to be covered by the press. In many cases the loca
correspondent talked with the sheriff or coroner, or reported directly from the court.

COUNTING AND ESTIMATING HOMICIDES

| will investigate four potentid options that arise from the nature of the data and contemporary
expert tetimony. These are: 1) the total count -- not an estimate -- from the two sources, 2) the estimate
of total homicides that is derived by the formula, usng the assumption that thereisno bias; 3) the estimate
derived using the Chandrasekar and Deming method to correct for sample heterogeneity; and 4) an
estimate derived by dividing counties on the basis of the richness of their archive holdings.

Data from two sources may be placed in a smple two-by-two table, where the upper left-hand
corner contains the events found on both lists, and the lower right-hand corner contains an unknown
number of events missed by both lists. The formula yidds a figure for the lower-right cdl that is
proportionate to the vaues in the other cdlls. A test of difference such as chi-square will returnavaue of
zero (except for rounding error) when this result is plugged into the table, as will a rank corrdation
coefficient likeYule sQ. If thereispositive correlation bias, the unknown correct number inthe cell would
be higher than the cal culated number, and Q would be positive. If there were negative correlation bias, the
opposite Situation would obtain.

Asshown in Table 1 there are 290 documented homicidesin 1877-1878 in South Carolina. This
yields average annual homicide rates of 8.0 per 100,000 based on archives totals, 13.2 based on
newspaper totas, and 15.2 based on the joint totals. The joint tota is certainly high by 20th- century
gtandards but lower than the state’ srate in 1921 and well below Louisand sin the early 1990s.

Applying the capture-recapture formulaadds 46 killings, yielding an average homicide rate across
the 2 yearsof 17.6. Aswe expect positive correlation, thisfigure should be considered to beafloor. One
suggestion for determining the accuracy of vita datistics figures, when other data are not available, is
through the commentaries of informed contemporaries (Willigan & Lynch, 1982, pp. 65-67). Apparently
on the basis of discussions with the newspaper’ s editors, a 19th-century reporter who studieshomicidein
South Carolina (Redfield, 1880, pp. 86-87, 96) speculated that the paper

Tablel. South Carolina Homicide Counts By County and Data Sour ce
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Hampton County separated from Beaufort County in 1878. The two are kept together here for statistical purposes.

only missed about 10% of al killings. That isclearly not possible. If the 252 homicides found in the paper
were 90 percent of the statetotal, there would only have been 280 dtogether, fewer than the actua count.
To have only the 290 documented homicides, that is no missng homicides at dl, the paper would have
reported just under 87% of thetotd. If there are only the 336 homicides estimated initidly, then the paper
missed a quarter of the total.

Table 2: Esimated Homicide Rates and Other Data, Various M odels




Yule's Est. Est. Est. N&C  Archives Combined

Model Q Missed Total Rate as%Tot as%Tot as %Tot
Documented Count -1.00 0 290 152 86.9 524 100.0
Norma Estimate 00 46 336 176 75.0 452 86.3

Co. by Co. Estimate 21 71 361 189 69.8 421 80.3

Ratio Estimator 30 86 376 19.7 64.0 404 771

Seetext for details
Therateis estimated homicides per 100,000 population per year.

The Chandrasekar-Deming technique for addressing correlation bias requiresjugt that the sample
be divided into what are thought to be more homogeneous units, such as counties. It assumes that
heterogeneity in “capture’ is datisticaly tied to geography. Following their gpproach will not affect the
estimate much if the assumption is not correct. Two adjustments must be made to the data set before
applying their approach. Fird, 2 of the homicides cannot be placed in any county, so they are withheld
fromcdculations, then added in at theend. Second, 5 countieshave no matching [“C’] homicides, making
it impossible to cdculate the missng number. Therefore, the total of each of these counties is combined
with that of an adjacent county that sharesitsrurd characteristics.

Following the adjustments, the technique yields an additiona 25 hidden homicides to the totd, a
54.3% increase in the estimate of unrecorded killings. Clearly, there were sgnificant county differences
in the reporting of homicides. The estimated average annud rate of homicide is 18.9. If correct this ill
indicates a rather modest degree of correlation bias, as shown by a Q of +.21. The newspaper coverage
of tota homicide incidents (counts plus estimates) is just under 70% of the estimated homicide totd, and
the archive total isjust over 42%. Now, this corrects only county-based biasin recording. If race, class,
X, “importance,” or some other factor biases recording as well, the true count will be higher ill.

The News and Courier appears to have caught different percentages of the homicides from
different counties, and in an odd manner. Fewer of the homicides of counties with rich coverage in the
archives gppear in the paper than do homicides of counties with less thorough coverage. Why does this
occur? Itishardly likely that a county professona enough to maintain records over the years will be one
in which homicidd incidents are less likely to be reported in the papers than will be aless organized one.
The opposite seems more reasonable. 1n her sudy of deeth registration and mortaity enumeration in the
census of 1900, Crimmins (1980, p. 165) found that rura counties that underenumerated deaths aso
tended to underregister them. In thisingtance what seems to occur isthat more of the archival homicides
for counties with poorer records come from the governors papers -- this is to say they are more
“important” incidents -- 0 a higher percentage are reported. The percentage of all of those counties
homicides that is reported is probably lower. 1f one can determine the true percentage, then one can use
aratio estimator method to estimate totdl killings. Thisisessentidly use of a“fudge factor,” not technicaly
a capture-recapture method.

It iseasy to form an index of the thoroughness of county archives (excuding Charleston from this



part of the andlys's, asit seems clear that the News and Courier had full coverage of dl locd homicides).
The presence of coroner and court records are each measured on a scale of 0-to-3 (O=missing,
1=minimal, 2=some, 3=thorough), then the two are summed, yielding a score between 0 and 6. Table 3
shows the sets broken down among counties with scores below 3, with scores of 3to 5, and with ascore
of 6. The percentage of archival homicides*caught” by the paper dropsfrom 79 to 64% aswe movefrom
counties with the worst to those with the best records.

Under theassumptionsthat the differenceisrea and that the percentage of archiva homicidesfrom
high index-score counties reported in the newspaper is the true percentage for the entire Sate outside of
Charleston County -- that is that the News and Courier missed about 36% of homicides outside of
Charleston -- South Carolinahad 15 more homicides than found viathe capture-recapture method and an
average annud rate of 19.7. Q is +.30, indicating a moderate amount of correation bias. If thisis
accurate, the archives data represent only about 40% of al killings. One must be cautious with any
interpretation, though, for the index-score by newspaper “capture’ rate association is not datisticaly
sgnificant (X?=2.60, df=2, p<.30).

Table 3: Breakdown of Homicide Data by Completeness of County Archive Holdings

Holdings N&C  Archives N&Cas Archives
Index Score only  only Both %Arch as %N& C
Zero-Two 79 6 23 79.3 225
Three-Five 32 14 42 75.0 55.3

Six 11 18 32 64.0 744

Charleston county homicides and two homicides of undetermined county are excluded from the table. Seetext for
the basis of the index score.

DISCUSSION

This exercise offers some cautions about the direct use of counts and the usefulness of capture-
recapture techniques. In the case of post-Reconstruction South Carolina (1877-1878), use of asmple
capture-recapture method suggests a fairly large body of unrecorded homicides. Under the assumption
of no correlation bias, we estimate 46 homicides above the number found to date, jointly, in state records
and news accounts. Two methods devised to correct fo