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ABSTRACT In suspect identification, witnesses examine photos of known offenders in 
mugshot albums. Identification success deteriorates rapidly, however, as the number 
examined increases. Feature approaches, where mugshots are displayed in order of similarity 
to witness descriptions of suspects, increase identification success by reducing the number 
examined. In this study, subject witnesses searched for target suspects in a database of 1000 
mugshots. Feature system users correctly identified more target suspects (90%) than did 
album users (60%) and misidentified fewer innocent suspects (0% versus 38%). For album 
users, identification success declined as the number of photos examined by witnesses 
increased. For feature users, the photo of target suspects was, on average, the 16th of 1000 
photos examined. 

1. INTRODUCTION 

The identification of suspects by witnesses is 
important in solving many crimes. Of the methods 
currently used by police to aid witnesses, the most 
successful is arguably the mugshot album approach 
(Ellis et al. 1989; Laughery and Wogalter 1989). 
Witnesses search through albums of facial photos of 
previous offenders for suspects. Albums work well 
when witnesses search through a small number of 
photos. Identification success deteriorates rapidly, 
however, as witnesses examine more mugshots 
(Deffenbacher et al. 1981; Laughery et al. 1974; 
Lenorovitz and Laughery 1984; Davies et al. 1979). 
This is one of the most consistent, reliable effects in 
suspect identification research and is often reported 
anecdotally by police (Laughery and Wogalter 
1989). 

To eliminate the weaknesses while retaining the 
strengths of the album approach, researchers have 
proposed what we call feature approaches to suspect 
identification. Feature approaches, in which 
mugshots are displayed to witnesses in order of 

similarity to witness' descriptions of suspects' facial 
features, increase identification success by reducing 
the number of photos examined. They are like 
albums in requiring witnesses to search through a 
series of offender mugshots. They differ, however, 
in the sequencing of mugshots. In albums, mugshots 
are commonly unorganized or organized by date of 
arrest. Occasionally, photos are separated by race, 
age, and sex, but even then photos are unorganized 
within a grouping. Consequently, witnesses examine 
the faces of many men who do not resemble the 
suspect at all. Feature approaches reduce the number 
of intervening, dissimilar faces witnesses must 
examine, thereby reducing confusion and increasing 
identification success. 

1 . 1 . Our Computerized Feature System 
In our feature system, raters (only one or two 
raters/mugshot required) working for police describe 
offenders from their mugshot on a set of 107 facial 
features using 5-point scales (see Table 1). 
Witnesses describe suspects on the same 107 
features. Witness descriptions are matched with 
descriptions of each offender in police files. Our 
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system rank orders all database photos in sequence 
from most to least similar to a witness's description. 

1 .2. Other Computerized Feature Systems 
Ours is not the only feature approach to suspect 
identification. In a classic paper, Harmon (1973) 
introduced the feature approach to suspect 
identification. In his system, suspects were coded by 
10 raters/photo on 21 facial features using 2- or 5-
point Likert rating scales. Harmon failed, however, 
to demonstrate the viability of his feature system, 
and it was not developed further. 

Ellis et al. (1989) were the first to establish 
empirically the value of a feature system over the 
traditional album system. The Ellis system is a 
hybrid in which most of their 47 facial features are 
coded using physical measurements taken from the 
photos. Others are coded subjectively (by 12 
raters/photo using subjective rating scales). 
Witnesses necessarily rate suspects on all facial 
features using subjective Likert scales. 

The major difference among our three feature 
approaches is the way database mugshots are coded: 
physical measurement or subjective rating. In 
subjective rating systems, such as our own or 
Harmon's (1973), one or more police coders rate 
suspects' mugshots in a database on subjective scales 
(e.g., 5-point Likert scale for hair length: short 1 2 
3 4 5 long). Our system relies on judgments by at 
most two or three raters/mugshot, whereas in their 
systems, judgments of 10-12 raters/mugshot are 
averaged. 

Ellis asserts the main problem with rating 
approaches such as ours "lies in the development of 
a database in which every face might have to be 
described by a group of judges and their responses 
averaged. This could be prohibitively time 
consuming as well as error prone." The implicit 
assumption here is that subjective judgments vary 
considerably from person to person. Therefore, so 
the argument goes, multiple database raters are 
required to reduce this error by averaging their 
ratings. This view is so widely and strongly held by 
researchers that it has assumed the status of law. 

We disagree. We argue it is a myth, untested and 
unchallenged. We argue that the effect of variation 
among raters is certainly to introduce unwanted 
error. The question is whether this error variation is 

sufficient to impair retrieval performance. It is not 
if these errors tend to be small relative. to true 
differences between suspects. The successful 
performance of our system in previous studies, in 
which only one or two police raters/mugshot were 
used, supports our contention that large numbers of 
judges may not be required for subjective systems 
(Lee and Whalen 1993; Lee et al. 1993). 

1 .3. Empirical Tests of Feature Systems 
In a series of experimental tests of our feature 
system, which is based on subjective ratings, 
retrieval rank of photos of target suspects averages 
about 20 for databases of 1000 offender mugshots 
(Lee and Whalen 1993, 1994a, 1994b; Whalen et al. 
1994). Thus, witnesses typically search through just 
20 out of 1000 photos before examining the photo of 
a target suspect for systems with 2 raters/mugshot. 
For single-rater/mugshot systems, retrieval rank 
averages between 30 and 90. More raters do not 
improve system performance further. These results 
hold for both photo and live target suspects. 
Furthermore, delays of up to three days between 
viewing and describing suspects have no effect on 
system performance. 

Missing, however, from empirical tests of our 
system is a direct comparison between feature and 
album systems. The only direct comparison between 
feature and album systems was conducted by Ellis et 
al. (1989). They empirically compared their 
computerized feature system with· a traditional 
mugshot album search. For typical faces, 
identification success was significantly higher for 
their feature system (69% hit rate for feature versus 
44% for albums). Feature system users also made 
fewer incorrect identifications for typical faces (9 % 
false positives versus 47%). Album and feature 
systems did not differ for distinctive faces (hit rates 
were very high: 75% and 78%). 

While Ellis has established the value of physical 
measurement feature systems over album systems, 
the effectiveness of subjective rating feature systems, 
such as ours, over album systems has not been 
demonstrated. We propose doing so. 

2. METHOD 

2.1. The Mugshot Database 
The database consists of 1000 official mugshot 
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photos of known offenders. (In contrast, Ellis used 
photos of non-offenders.) Colour photos were taken 
under standard conditions -- frontal view of face 
from the shoulder up (90 x 125 mm prints). The 
suspects are all white males, aged 18-33 (over 
99.5% were between the ages of 18 and 27). 

Each mugshot was coded on 107 facial features by 
one of 13 raters (males and females in their early 
twenties). The raters received no training or 
instructions. Our rationale for avoiding such 
instructions is any operational system must be robust 
to work well in the field (where the degree of 
control one can exercise over such matters may be 
limited). Raters coded directly from the photo which 
was always available for inspection, as would be the 
case if police officers coded the mugshots. Coding 
time per mugshot was approximately five minutes. 
Each feature is coded on a 5-pointLikert scale (e.g., 
narrow nose 1 2 3 4 5 broad nose). 

2.2. The Feature Retrieval System 
Witnesses describe suspects using the same 107 item 
paper-and-pencil questionnaire. They are encouraged 
to skip any features not remembered clearly. 
Guessing is actively discouraged. Our system rank 
orders all database mugshots in terms of their 
similarity to a witness' feature description of the 
suspect. Similarity between witness and database 
descriptions is measured by a Euclidean metric, that 
is, we sum the squared deviations between witness 
and database feature descriptions and take the square 
root of the sum.In the Ellis system, similarity is 
measured by the number of feature matches. 
Preliminary research in our lab suggests the 
Euclidean metric minimizes retrieval rank relative to 
other metrics (Lee et al. 1993). 

2.3. Target Suspects 
To serve as target suspects for subject witnesses to 
recall, 50 photos were randomly selected from the 
database. Consequently, all targets were young, 
white males. For the feature condition, photos of 10 
suspects served as target suspects for subject 
witnesses. Presentation position of the photos of 
target suspects was determined independently for 
each witness by our retrieval system. For the album 
conditions, ten photos of target suspects were 
randomly selected from the first 100, the second 
100, the third 100, or the fifth 100 database photos 
(means approximately = 50, 150, 250, and 450). 
Database photos were presented in the same 

sequential order for all album subjects. (Order was 
based on date of booking.) 

2.4. Raters 
Three "police" raters, two women and one man, 
described each suspect on the 107 facial features. 
Raters, all white North Americans, ranged in age 
from 20 to 45. 

2.5. Subject Witnesses 
The 50 subject witnesses included 27 men and 23 
women ranging in age from 16 to 53 (mean = 28.8 
years old). Half the subjects were from business or 
government, and half were students. Of the 33 
subjects describing their race, 19 were white and 14 
non-white (e.g., Chinese, East Indian, Indonesian). 

2.6. Procedure 
Subject witnesses were randomly assigned to one of 
five experimental conditions: one feature and four 
album conditions. Each subject witness was 
instructed to remember the face of a single target 
suspect. Photos of target suspects were displayed for 
10 sec. Album subjects then searched the database 
mugshots, one photo at a time, in sequential order. 
Feature subjects first filled out the questionnaire 
describing the features of the target suspect and then 
examined the database mugshots in order of 
similarity to their feature description of the target 
suspect. No instructions were given on how to use 
the feature description questionnaire. No feedback 
was provided until the experimental seJ>sion was 
completed. · 

3. RESULTS 

3.1 • Comparison of Feature and Album Performance 
Identification performance of subject witnesses can 
be classified into one of three types: correct 
identification of target suspect (a hit), identification 
of the wrong person as the target suspect (a false 
alarm), and failure to identify anyone as the target (a 
miss). Identification results are displayed in Table 2. 

The difference in hit rates between feature (90%) 
and album (60%) was marginally significant, x2(1) 
= 3.20, R < .08. (Significance values are 
unchanged if Fisher exact probability tests are used.) 
An a priori 2 x 5 x2 analysis of differences among 
the five conditions (4 album and 1 feature) indicated 
a significant difference, x2(4) = 9.48, R < .05. The 
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hit rate for the feature condition (90%) was 
significantly higher than that for the 450 album 
condition (30% ), post hoc multiple-comparison x2(1) 
= 7.50, 12 < .01. The feature condition did not 
differ significantly from the other album conditions. 

Album users were more likely than feature users to 
identify the wrong person as the suspect, 38% 
versus 0% false alarms, ~(1) = 5.36, 12 < .02. 
An a priori 2 x 5 x2 analysis of the differences 
between experimental conditions (4 album and 1 
feature) indicated a significant effect, x2(4) = 12.38, 
12 < .02. The false alarm rate was higher for the 
450 album condition (70%) than for the feature 
condition (0%), multiple comparison x2(1) = 7.50, 
12 < .01. 

There was an effect of experimental condition (1 
feature and 4 album conditions) on the number of 
photos examined per search, independent groups 
:E(4,45) = 2.73, 12 < .05. Only the feature and 250 
album condition differed significantly by the Student 
Newman-Keuls multiple-comparison test, 12 < .05. 
However, the difference in the number of photos 
examined between feature and album systems, on 
average 229 versus 75, was only marginally 
significant, a priori !(48) = 1.84, 12 < .07. 

While we did not explicitly measure task completion 
time, album users spent more time per search. With 
two exceptions, feature users completed their 
seaches within 5-10 min. Most album users, in 
contrast, took one to three hours to finish. 

3.2. Album Performance 
Identification performance for album users 
deteriorated significantly as the number of photos 
examined increased (see Table 3). The hit rate 
decreased significantly from approximately 70% 
when targets were among the first 300 photos 
examined to 30% when 400 to 500 photos were 
examined, x2(1) for regression = 4.76, 12 < .05. 
[The conventional ~ must be strengthened when the 
levels of the independent variable, in this case 
position of target photo, increase systematically. The 
appropriate test in this case is a modified x2 test for 
linear regression (Cochran 1954).] 

The rate of incorrect identification (false alarms) 
also increased linearly with target position, x2(1) for 
regression 4.64, 12 < .05. Incorrect 
identifications averaged around 27 % when the 

number of photos examined was less than 300, but 
increased to 70% for larger numbers of photos. 

3.3. Feature Performance 
On average, feature users examined a median of 
only 16.5 photos before encountering the photo of 
the target suspect. Mean retrieval rank (75.2) was 
higher because system performance was skewed. 
The only feature user to fail to identify the correct 
suspect also had the highest retrieval rank (472). 

4. CONCLUSION 

The purpose of this experiment was to compare the 
relative effectiveness of our computerized feature 
method for identifying suspects and the traditional 
mugshot album method. The feature method was 
superior. Subject witnesses identified the correct 
suspect in 90% of the feature searches but only 60% 
of album searches. The most dramatic difference in 
performance between the two methods, however, 
was in the rate of false alarms (0% for feature and 
38% for album). Album users consistently identified 
the wrong person as the suspect. In contrast, feature 
users never did. 

These comparisons overestimate the effectiveness of 
the album method. Presentation position of target 
suspects' photos were not randomly determined for 
the album method. The design of the present 
experiment dictated presentation of target suspects' 
photos in positions 1 through 300 and 400-500 only. 
If targets had been presented in the last 500 positions 
as well, album performance would have, at best, 
been no better than that of our subject witnesses 
presented targets in the range 400 to 500. 
Performance of those subjects had deteriorated to a 
30% probability of correct identification and a 70% 
probability of identifying the wrong man as the 
offender. Extrapolation, with all its attendant 
problems, suggests identification performance of 
album users would average about 44% for hit rate 
(versus 90% for feature) and 55% for false alarms 
(versus 0% for feature). 

Why these differences in performance between 
album and feature methods? We argue they are 
attributable to differences in the number of photos 
examined. The only difference between the feature 
and album methods in our experiment was in the 
sequencing of photos displayed to witnesses --
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essentially random for album and rank ordered by 
similarity to witness descriptions of offenders for 
feature. Differences in sequence alter the position of 
target photos. Photos of target suspects were 
consistently among the first 50 photos examined in 
the database of 1000 photos (median retrieval rank 
= 16.5). 

For the album system, identification performance 
deteriorated as the number of photos examined 
increased. The rate of correct identification of 
suspects decreased from approximately 70% to 30% 
while the rate of incorrect identifications increased 
from approximately 27% to 70%. Using the 
common x2 strengthened for testing linear 
relationships (Cochran 1954), we found a significant 
linear relationship between number of mugshots 
examined and the rate of false alarms and a 
significant negative relationship with hit rate. We 
reanalyzed the Ellis et al. (1989) data using the same 
statistical testing procedure. For typical faces, the 
results were the same as ours: the rate of false 
alarms increased with the number of photos 
examined (x2(1) = 4.67, .Q < .05) while the hit rate 
decreased systematically with the number of photos 
examined (x2(1) = 5.60, .Q < .02). uThese results 
replicate one of the most well established empirical 
effects in suspect identification (Deffenbacher, Carr, 
and Leu 1981; Laughery et al. 1971, 1974; 
Lenorovitz and Laughery 1984; Davies et al. 1979). 

Our results extend those of Ellis et al. (1989) in 
several ways. First, they claim subjective feature 
systems won't work. Contrary to their assertion, 
subjective feature systems work at least as well as 
physical systems. Second, our database consists of 
official mugshots of offenders whereas theirs 
consists of photos of non-offenders. Third, we assess 
the similarity between witness and database rater 
descriptions of suspects using a Euclidean distance 
metric whereas Ellis et al. (1989) use a matching 
metric. [Not explicitly defmed in their paper but 
based on a count of the percentage of features coded 
identically by both witness and database rater for 
each suspect in the database (Shepherd 1994 
personal communication).] Both metrics work well 
though in several experimental tests we have found 
Minkowski distance metrics, and in particular 
Euclidean, to be superior (Lee et al. 1993). Fourth, 
since both our album and feature systems were 
computerized, differences in system performance can 
be confidently ascribed to the difference in 

sequencing of mugshots presented to witnesses. In 
contrast, Ellis' album system was not computerized 
whereas his feature system was. Consequently, the 
observed differences in performance could be 
attributed either to differences in mode of 
presentation of the mugshots (photographs versus 
digitized images displayed on screen) or to 
differences in mughsot sequencing. 

Though they consistently outperform album systems, 
feature systems (subjective or physical) perform 
below optimum. Optimum performance in the 
present case would be a retrieval rank of one (i.e., 
a target suspect's photo would be the first mugshot 
from the database presented for examination to a 
witness). Only 1 of 10 feature system searches was 
this successful in the present experiment. We are 
currently testing ways of improving on this level of 
performance. 
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Table 1 

Example Features 

Overall shape of face 

1. Short vs long 
2. Narrow vs broad 
3. Bony vs fleshy 
4. Not round vs round 
5. Not well vs well proportioned 
6. Weak vs strong facial structure 

Table 2 

Feature Versus Album System Performance 
(Success Rates for Identifying Suspects) 

Performance 

Subject witnesses 
Hits 
False alarms 
Misses 

Feature 

n=10 
90% 
0% 

10% 

Table 3 

Album Performance As a Function 

Album 

n=40 
60% 

37.5% 
2.5% 

of Position in Album of Target Suspect's Photo 

Mean Position of Target in Album 

Performance 50 150 250 450 

Hits 7 8 6 3 
False alarms 3 2 3 7 
Misses 0 0 1 0 
Subject witnesses n = 10 n=10 n=lO n=10 


