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SUMMARY
The fairness of line-ups and photospreads is a traditional concern of research and policy
development in the area of eyewitness identi®cation. Quanti®cation of fairness, the construction of fairness indices, and the development of evaluation procedures started in the 1970s and
continues to this day. This paper reviews the historical development of the ®eld as an introduction to the articles that follow. The entire set of articles addresses current questions and
raises new issues of measuring the fairness of identi®cation procedures. Copyright # 1999
John Wiley & Sons, Ltd.

The literature on the measurement of line-up fairness began with the report by Doob
and Kirschenbaum (1973) of their attempt to measure the bias contained in an
identi®cation process brought to their attention by a defence attorney. The verbal
description of the oender was extremely vague. She stated only that the criminal was
`rather good looking'. The possibility existed that the witness had simply chosen the
best-looking person from the line-up, whether he was the oender or not. To test this
conjecture, Doob and Kirschenbaum gave the description of the criminal and a
photograph of the line-up to a set of persons who had never seen the criminal. They
were asked to choose the suspect from the line-up. If these `mock witnesses' (Wells
et al., 1979) were able to identify the suspect, never having seen him but solely on the
basis of the verbal description, the line-up could be considered biased in the sense that
the alternative line-up members were not full (eective, functional) alternatives to the
suspect. The underlying assumption of Doob and Kirschenbaum's method was that
the alternatives (distractors, ®llers, or foils) in a line-up ought to protect innocent
suspects from identi®cations based solely on their match to the witness's description
of the criminal (recall). Instead, the witness should have to rely on the presumably
more informative data provided by recognition of the face as a match of the suspect's
appearance to the witness' memory image derived from having witnessed the original
event (Wells, 1993). Thus line-up foils ought to be plausible choice alternatives: the
suspect should not stand out in comparison to them. The reductio ad absurdum would
be to place a suspect described as a European±American in a line-up with an
African±American, an Asian±American, an elephant, and a refrigerator.
Doob and Kirschenbaum's (1973) procedure oered an attractive paradigm for
post hoc evaluation of fairness in line-ups and photospreads, through the use of the
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choices made by mock witnesses. From a measurement point of view, the index of
fairness used was the straightforward application of deviation from chance expectation, expressed as a proportion of mock witness choices of the suspect. Simple statistical tests on proportions were the medium of analysis. The identi®cation procedure
was deemed unfair if the suspect was selected by signi®cantly more mock witnesses
than would have been expected by chance, where chance expectation was 1/N and N
was the number of people or photos presented to the witness.
FUNCTIONAL SIZE
Wells et al. (1979) introduced a quantitative index of fairness: Functional Size.
Functional Size is de®ned as the total number of mock witnesses divided by the
number of mock witnesses who chose the suspect (or 1 over the proportion of mock
witnesses choosing the suspect). The intention was that this index represent the
number of foils functionally present in the line-up. Functional Size provides some
advantages in comparison with the signi®cance testing approach. As sample size (of
mock witnesses) increases, the likelihood of rejecting a line-up increases using
signi®cance tests even when the pattern of mock witness selections is constant. This
potentially creates a situation in which the judged fairness of a line-up could be
manipulated by employing too few mock witnesses to detect meaningful dierences or
so many that even trivial departures from randomness would be statistically signi®cant. However, as sample size increases, the estimate of Functional Size simply
becomes more reliable, not more likely to indicate bias.
A second advantage is that the Functional Size measure is appropriately insensitive
to the presence of poor foils in a line-up. For example, consider 100 mock witnesses
shown a line-up from which 20 selected the suspect and 20 selected each of four foils.
Using the signi®cance testing approach, this line-up would be considered fair if it had
contained 5 members but unfair if it had contained 10 members with 5 foils receiving
no mock witness selections. The Functional Size of the line-up would be 5.00 whether
the line-up had included the 5 useless foils or not.
On the other hand, Functional Size is unbounded at the upper end. For example, if
a suspect is chosen less frequently than expected by chance, the Functional Size will
be greater than the number of people actually in the line-up; i.e. if the suspect is
chosen at half of chance expectation, the Functional Size will be twice the number of
people (suspect  foils) actually present. Even worse, if no mock witness selects the
suspect, the Functional Size of the line-up is unde®ned (N/0). Also, the term Functional Size is a misnomer. The index actually takes no account at all of the individual
foils and does not assess their individual adequacy as choice alternatives to the
suspect. Hence, Functional Size does not address the size (number of adequate
members) of a line-up. Because it focuses exclusively on choices of the suspect, the
Functional Size index is a measure of bias towards or away from the suspect.
EFFECTIVE SIZE
Malpass (1981) distinguished between two related aspects of a line-up: its size as an
aggregate (the number of eective members), and the degree of bias toward or away
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from the suspect. The Eective Size measure was oered as an index of the aggregate
number of members present in the line-up on the basis of the distribution of mock
witness choices. It is calculated in the following way:
(1) Find the adjusted nominal size (Na) by subtracting from nominal size (N) the
number of foils receiving no identi®cations (null foils). Use Na to ®nd the adjusted
nominal chance expectation (E)a . Ea equals 1/Na(n), where n is the number of
mock witnesses.
(2) For each non-null foil whose observed frequency of identi®cation is less than Ea
(a) Subtract its observed frequency (O) from Ea
(b) Sum these dierences, and
(c) Divide this sum by Ea .
This estimates the degree to which the line-up foils, taken together, fall short of
ful®lling their adjusted nominal chance expectation. The resulting number is the
number of persons eectively absent from the line-up.
(3) Subtract the results of (2c) above from the adjusted nominal size of the line-up.
This result is the line-up's Eective Size (ES). If this result is expressed as a
percentage of nominal size (ES/nominal size)  100, the percentage reduction of
Eective Size from nominal size is apparent.
Eective Size takes account of information from each of the members of the line-up.
It produces an index that is bounded at the lower end by zero and at the upper end by
the nominal size of the line-up. Also, like Functional Size, it is insensitive to the
addition of useless (null) foils.
Eective Size has two main disadvantages. First, neither Eective Size nor any
known transform of it has a known sampling distribution. Second, Eective Size is
more complex to calculate than the previously proposed measures. This can be a
drawback when communicating the purpose and meaning of Eective Size to nonpsychologists such as lawyers, judges, and jurors.
DEFENDANT BIAS
Malpass (1981) developed a measure of the bias of a line-up: `Defendant Bias'. It
is similar to the dierence between observed and expected proportions of mock
witness identi®cations, except that the Eective Size of the line-up is used to estimate
chance expectation rather than the nominal size of the line-up. Because it is based on
Eective Size, Defendant Bias has the same drawbacks in lack of intuitive interpretation by the laity.
Malpass and Devine (1983) studied the operating characteristics if these indices for
four line-ups varying in composite similarity among the foils and the suspect. In the
process of doing so, they oered two additional indices: Chi2 and `Acceptable Foils'.
CHI2
Chi2 is simply the application of this statistical technique to the distribution of mock
witness choices across the suspect and the foils. A signi®cant result merely indicates
that the distribution of mock witness choice frequencies diers from the distribution
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that would be expected given completely random choices by mock witnesses. The Chi2
measure has the disadvantage of being very sensitive. Signi®cant departures from
chance expectation are found almost universally.
ACCEPTABLE FOILS
The Acceptable Foils index begins by designating an arbitrary percentage of chance
expectation for suspect and foil identi®cation as the level below which a foil must not
go without becoming unacceptable as a member of the line-up. If chance expectation
were 1/6 ( 16.67%), then at a 75% criterion, a foil falling below 12.5% mock witness
choices would be deemed unacceptable. The Acceptable Foils measure equals the
number of foils considered acceptable using this process. Acceptable Foils has the
advantage of being intuitively interpretable and accessible to the understanding of
nearly all the players in the criminal justice system, including jurors.
HOW MUCH BIAS? HOW MUCH SIZE? WHAT PERCENTAGE OF
CHANCE EXPECTATION?
A central problem with all the indices proposed has to do with the criteria of evaluation. How many mock witnesses should be used so that the test is neither too sensitive
nor insensitive? What alpha level should be used for tests on proportions? What
proportion of chance expectation should be required for an Acceptable Foil? Other
critical questions also require answers. What are the sampling distributions for Functional Size, Eective Size, and Defendant Bias? Successful application of measures of
line-up fairness in applied settings will require either clear answers to these questions or
at least some understanding of the implications of deciding to measure fairness in the
various ways available. These issues have been addressed to some degree previously by
Tredoux (1998) and are expanded on further by him in this issue (Tredoux, 1999).
HOW SHOULD THE QUESTION BE PHRASED?
A methodological issue not previously addressed in the literature is the phrasing of
the question used to obtain decisions from mock witnesses. Should the procedure be
forced choice or should the mock witness be permitted to state that no line-up
member appears to be a good ®t to the description? Should mock witnesses be
instructed to select the suspect, the person they think committed the crime, the person
they believe the witness was describing, or perhaps the person who best ®ts the
description? Will dierent questions generate dierent results? Wells and Brad®eld
(1999) provide a ®rst attempt to explore this important question.
IS THE FAIRNESS EVALUATION PROCESS ROBUST TO LINE-UP
PROCEDURAL CHANGES?
The entire fairness evaluation process is based on the assumption that mock witnesses
provide a valid basis for estimating the probable eyewitness choice behavior of real
Copyright # 1999 John Wiley & Sons, Ltd.
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witnesses. If mock witnesses prefer the suspect beyond chance expectation, then real
witnesses will be subjected to approximately the same degree of biasing pressure from
the structure of the line-up. One can question whether techniques for fairness evaluation developed with one form of line-up presentation will apply when an alternative
form of presentation is employed. Corey et al. (1999) examines the usefulness of the
mock witness technique for assessing the fairness of line-ups presented simultaneously
versus sequentially. Valentine and Heaton (1999) compare the fairness of British lineups (or identity parades) presented via videotape to those presented live.
DO THE MEASURES SHOW CONVERGENT VALIDITY?
The validity of line-up fairness measures is certain to be in¯uenced by the degree to
which the various measures lead to the same versus dierent conclusions regarding the
fairness of line-ups. In addition to the measures de®ned by psychologists, the fairness
of line-ups is assessed intuitively by police and the courts (Wogalter et al., 1993). As a
result, agreement between criminal justice personnel and researchers on the fairness of
line-ups is also an issue. This topic has been addressed previously (e.g. Brigham and
Brandt, 1992) and is expanded on further in this issue by Brigham et al. (1999).
DO LINE-UP FAIRNESS MEASURES GENERALIZE ACROSS RACES?
The cross-race issue has been extensively researched with regard to identi®cation.
Generally, people are better at identifying members of their own race than members of
other races (Chance and Golstein, 1996; Ng and Lindsay, 1994). Brigham and Ready
(1985) demonstrated that the race of a mock witness can in¯uence the result of a test of
line-up fairness. Lindsay et al. (1999a) extend our knowledge in this area by considering the race of the witness providing the description, race of the mock witness, and
race of the perpetrator as factors in measuring line-up fairness. Their studies examine
these eects for Asian, Black, and White witnesses, mock witnesses, and criminals.
DO THE MEASURES SHOW CRITERION VALIDITY?
At least as important as the methodological issues outlined above is the issue of
criterion validity. All the discussion to this point has accepted measures derived from
the mock witness task as useful to assess line-up fairness; but there are few data
addressing the validity of mock witness choices as predictors of identi®cation decisions
by eyewitnesses. A line-up procedure that leads to the identi®cation of the suspect
regardless of whether the suspect is guilty or innocent is clearly unfair. On the other
hand, there is no known identi®cation procedure that can guarantee correct identi®cation of guilty suspects nor completely eliminate identi®cations of innocent suspects.
The original motivation that led to the mock witness task was the assessment of a
line-up that had already been used. In court, mock-witness data will be presented by
the defence, the side wanting to suggest that a false identi®cation has occurred. The
relationship between measures of line-up fairness and correct identi®cation is thus
unlikely to be of great practical signi®cance.
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On the other hand, data are needed to demonstrate the relationship of fairness
measures to the probability of an innocent line-up member being identi®ed. Furthermore, dierent identi®cation procedures lead to varying rates of false identi®cation
(Lindsay and Bellinger, 1999; Lindsay and Wells, 1985; Lindsay et al., 1997). This leads
to the question of whether any measure of fairness provides a reasonable criterion for
all identi®cation procedures. Lindsay et al. (1999b) provide data addressing this issue.
ARE LINE-UP FAIRNESS MEASURES STILL RELEVANT?
The mock witness task and issues of measuring line-up fairness were ®rst raised when
all line-ups were conducted simultaneously and we knew little or nothing about the
impact of alternative identi®cation procedures. Research has shown that the impact of
poor foils can be reduced dramatically by presenting line-up members sequentially
(Lindsay et al., 1991). Recently, more radical alternatives to traditional line-ups have
been suggested as a means of reducing wrongful convictions as a result of identi®cation errors (Levi, 1998). Levi (1999) argues that such results render moot the issue
of line-up fairness as measured by the mock witness task. Both Levi (1999) and
Lindsay et al. (1999b) conclude that our eorts should be directed toward encouraging the use of superior identi®cation procedures rather than measuring the faults in
traditional but inferior ones.
CONCLUSION
Fairness in the construction and administration of line-ups is of undeniable importance in criminal cases. Implementing identi®cation procedures so as to maximize their
validity and to minimize obtaining false evidence against innocent persons are
important aspects of justice processes. It is clear from recent studies of exoneration
through analysis of DNA evidence (e.g. Connors et al., 1996) that eyewitness evidence
can result in the conviction and incarceration of innocent persons. For these reasons it
is important to have available processes and techniques for the evaluation of the
fairness of a line-up prior to its use (by investigators) and after its use (by defence
counsel). The technology of such evaluation is relatively young, and current research
is changing our preferences for techniques and the way they are applied. The present
set of papers explores a number of related issues and prepares the ground for a more
advanced and re®ned round of research on these important matters.
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