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Effects of Race on Responses and
Response Latencies in the Weapon
Identification Task: A Test of Six Models

Karl Christoph Klauer
Andreas Voss
Albert-Ludwigs-Universität Freiburg

be faster and more accurate in identifying a tool when it
is preceded by a White face than when it is preceded by
a Black face (e.g., Amodio, Devine, & Harmon-Jones, in
press; Amodio et al., 2004; Amodio, Kubota, Harmon-
Jones, & Devine, 2006; Payne, 2001, 2005; Payne,
Shimizu, & Jacoby, 2005). Signal detection models
(e.g., Correll et al., 2002; Greenwald et al., 2003) and
process dissociation models (e.g., Payne, 2001) have
been applied to disentangle different potential causes of
the bias. These models permit one to compute an index
for the participants’ ability to discriminate harmless
objects from weapons as well as a separate index for the
participants’ response bias. A typical finding in this liter-
ature is that race has no effect on the ability to discrimi-
nate but induces a response bias so that the weapon
response is more likely to be given for Black persons than
for White persons (but see Greenwald et al., 2003).

In this article, we argue that signal detection models
and process dissociation models are consistent with sub-
stantially different models of psychological process,
models that imply different causes of racial bias and
that have different implications for practical attempts to
overcome racial bias. We discuss six such models and
use accuracy data, error latencies, and correct response
latencies to discriminate between them.
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The authors consider six models of underlying process in
the weapon identification task: The first two are response-
time extensions of signal detection models; the last four, of
the process dissociation model. Predictions for accuracy
data, correct response latencies, and false response laten-
cies are used to discriminate between models. In the pre-
sent study, racial bias in responses and correct response
latency was replicated. New findings were that the direc-
tion of bias was reversed in error latency and that errors
were faster than correct responses. These findings rule out
four models, in particular, the idea that race biases early
perception and interpretation of targets. Implications for
reducing errors in the weapon identification task and pos-
sibilities of discriminating between the remaining two
models are discussed.

Keywords: prejudice; stereotyping; race; weapon; automatic 

Inspired by highly publicized police shootings of
unarmed Black men, a major research effort has

addressed racial bias in discriminating whether an
object is a weapon or a harmless object and in decisions
to shoot based on this discrimination (e.g., Correll,
Park, Judd, & Wittenbrink, 2002; Greenwald, Oakes, &
Hoffman, 2003; Payne, 2001). For example, in Payne’s
(2001) weapon identification task, participants are asked
to distinguish images of weapons from images of tools.
Each target image is preceded by a briefly flashed prime
image, which is either a Black face or a White face. In
this and related tasks, race is typically found to bias
responses. In the weapon identification task, participants
tend to be faster and more accurate in identifying a
weapon when it is preceded by a Black face than when it
is preceded by a White face. Simultaneously, they tend to
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OUTLINE

A first ambiguity shared by signal detection and
process dissociation models is that they are consistent
with two different psychological loci of racial bias:

(a) Race has effects on decision criteria in the signal-detection-
model framework or on response bias in the process
dissociation framework.

(b) Race biases early processes of perception and interpre-
tation of targets. 

If race biases early processes of perception and interpre-
tation as per Hypothesis (b), there is little hope for erad-
icating bias in situations with strong time pressure in
which decision makers have to rely on early target con-
struals. In contrast, decision criteria and response bias
are potentially more malleable, leading to a more opti-
mistic outlook on reducing racial bias if Hypothesis (a)
is true, as elaborated in the Discussion.

The two hypotheses lead to different predictions for
the error latencies that we derive from response-time
extensions of signal detection models. This allows us to
discriminate between the two possibilities, (a) and (b),
empirically. 

We then turn to the process dissociation model and
identify additional ambiguities in it. The process dissocia-
tion model is a two-process model comprising a controlled
and an automatic process. It is, however, indeterminate as
to the nature of these processes. According to a recent
analysis by Conrey, Sherman, Gawronski, Hugenberg,
and Groom (2005), the following processes are involved
in the weapon identification task and related tasks:

• activating racial associations (such as an association
between Black and gun);

• attempting to discriminate weapons from harmless
objects;

• attempting to resolve conflicts between racial associations
and the appropriate response to the target, a process
termed overcoming bias by Conrey et al. (2005); and 

• guessing when none of the other processes suggests a
response.

We will show that the process dissociation framework
is consistent with four different models of psychological
process. Across these different models, the controlled
process can be equated either with overcoming bias or
with discriminating weapons from harmless objects and
the automatic process either with the activated racial
associations or with guessing.

Each of these possibilities comes with different impli-
cations for possible strategies to reduce racial bias (Conrey
et al., 2005). For this reason, it is important to be able to
determine which possibility is true. In addition to the
applied interest, it is also one of the primary goals of

science to identify the exact causes of observed effects
such as effects of race in the weapon identification task.
Combining accuracy data and response-latency data from
our own and previous studies, it is possible to rule out
three of the four process dissociation models.

Two models, a response-time extension of the signal
detection model and a model of psychological process in
the process dissociation framework, are consistent with
all of the data. In concluding the article, we consider
possibilities to discriminate between the two remaining
models empirically, and we discuss practical implica-
tions for reducing racial bias in the weapon identifica-
tion task and related tasks.

Models for Accuracy: Signal Detection
and Process Dissociation

Signal detection theory describes a decision maker
who must choose between two options on the basis of
evidence that is to some extent ambiguous. The evi-
dence is mapped on a strength-of-evidence axis on
which the choice is made (see Figure 1). For each alter-
native, there is a distribution of values on this axis.

Large values favor one alternative (i.e., the gun
response in Figure 1), whereas small values favor the
other alternative (i.e., the tool response in Figure 1).
The difference between the means of the two distribu-
tions (d′) is the overall discriminability of guns from
tools. The decision maker decides between the two
alternatives by placing a decision criterion (c) on this
axis. Targets that evoke values to the left of the decision
criterion lead to the decision tool, and targets to the
right of it, to the decision weapon.

Separate signal detection analyses are performed for
trials with Black primes and for trials with White
primes, leading to separate discriminability estimates,
d′Black and d′White, and separate response criterion esti-
mates, cBlack and cWhite. Although prime race typically
does not affect discriminability, the response criteria
indicate race-induced response bias so that more gun
responses are made following Black primes than fol-
lowing White primes.

Similarly, in the process dissociation model, responses
are determined by two processes, labeled controlled
responding and automatic bias (Payne, 2001). Controlled
responding is a controlled process that can either suc-
ceed (with probability c), leading to the correct
response, or fail (with probability 1 – c). If controlled
responding fails, the response is determined by auto-
matic bias, leading to the gun response with probability
a and to the tool response with probability 1 – a.
Parameter c is a measure of overall task performance,
whereas a is a measure of response bias, with values
larger than .5 indicating a bias in favor of the gun
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response.1 Parameters c and a thereby take analogous
roles as parameters d′ and c in signal detection analyses
(e.g., Payne, Lambert, & Jacoby, 2002).

Like in the signal detection analyses, separate process
dissociation analyses are performed for trials with Black
primes and for trials with White primes, leading to sepa-
rate estimates cBlack and cWhite for controlled responding
and aBlack and aWhite for automatic bias. Although prime
race typically does not affect controlled responding, auto-
matic bias in favor of the gun response is larger in trials
with Black primes than in trials with White primes.

These analogous patterns of results from signal detec-
tion analyses and process dissociation analyses suggest
that race does not bias the perception and interpretation
of targets, whereas race affects response criteria or auto-
matic response bias. As we will show next, this is, how-
ever, only one of several possible interpretations.

Does Race Affect Target Perception
or Response Bias?

Consider the signal detection analyses first. In ana-
lyzing data from the weapon identification task, two
separate signal detection analyses are conducted for tri-
als with Black primes and for trials with White primes.
The results of the analyses can be depicted in two
figures, each in the format of Figure 1, one figure for tri-
als with Black primes and a second figure for trials with
White primes. To compare the two analyses, it is, how-
ever, necessary to map both analyses on a common
strength-of-evidence axis, that is, to merge the two
figures into one. To do so, a total of four separate tar-
get distributions and two criteria have to be aligned on
the strength-of-evidence axis, one distribution for each
combination of prime race (White vs. Black) and target
category (tool vs. gun) and one criterion for each prime
race. Let us denote the means of these distributions by

dWhite, tool, dWhite, gun, dBlack, tool, dBlack, gun and the two crite-
ria by cWhite and cBlack.

Figure 2 shows three equivalent ways of merging the
two analyses, each consistent with the empirical pattern
of results: That is, in each panel of Figure 2, the dis-
criminability for trials with Black primes, d′Black, is the
same as the discriminability for trials with White
primes, d′White. In addition, in each panel of Figure 2, the
relative placement of the criterion differs as a function
of prime race. The criterion is positioned closer to the
tool distribution for trials with Black primes, implying
more gun responses, than for White primes.2 Each panel
thereby equivalently accounts for the same data, in par-
ticular, for race-induced response bias without race
effects on overall task performance.

Specifically, in the upper panel of Figure 2, we
mapped the two tool distributions from the separate
analyses for Black and White primes upon each other,
that is, we assumed that dWhite, tool = dBlack, tool. This
implies that the two gun distributions for Black and
White primes are also superimposed on each other,
because the difference between tool and gun distribu-
tion is about the same for Black and White primes
(d′Black = d′White). Thus, the four distributions merge into
two distributions, one for the alternative tool and one
for the alternative gun. The placement of the two crite-
ria relative to each other is then determined by the data,
and the criterion for trials with Black primes has to fall
left of the criterion for White primes to accommodate
race-induced response bias, that is, cBlack < cWhite.

3

For the middle panel, we mapped the two criteria on
each other, that is, we assumed that cBlack = cWhite. This
means that the two tool distributions for White and
Black primes have to be displaced relative to each other
by the amount that was captured in the difference
between the two criteria in the upper panel. Similarly,
the two gun distributions for White versus Black primes
have to be displaced relative to each other by the same
amount. 

Finally, in the lower panel, the prime-induced dis-
placement between either criteria or distributions is split
equally between criteria and distributions so that there
is an effect of prime race on criteria as well as on the
distribution positions.

Although the situations in the three panels account
for the same data, they have very different psychologi-
cal implications. The strength-of-evidence values evoked
by targets reflect sensory information and its interpreta-
tion in the light of activated knowledge structures. The
decision criteria quantify how much of this perceptual
or interpretational evidence must accrue in favor of the
gun alternative before a gun decision is made.

In the situation in the upper panel of Figure 2, race
has no effect on the perception and interpretation of

1126 PERSONALITY AND SOCIAL PSYCHOLOGY BULLETIN

cdtool dgun

d´= dgun – dtool

Tool Gun

Figure 1 The signal detection model.
NOTE: The horizontal axis is the strength-of-evidence axis, with
small values favoring the tool alternative and large values favoring the
gun alternative. The decision criterion is c, the mean of the distribu-
tion for tool targets is dtool, and the mean for gun targets is dgun.
Discriminability d′ is the difference between the two means.
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c  =White 

cBlack

cWhite 

dWhite, tool

dWhite, tool

d

d White ,gun

d´White

d Ẃhite

Tool

Tool

Gun

Gun

cWhitecBlackd  = 
d

White, tool

 Black, tool d Black, gun

d  = White, gun

d´  = d´White  

Tool Gun

d Black, tool

d Black, tool

d Black ,gun

d Black, gun

d  ́Black

d  ́Black

c Black

Blac k

White, gun

Figure 2 Three equivalent alignments of distributions and criteria consistent with equal discriminability for Black and White primes d′White = d′Black
and racial response bias.

NOTE: In the upper panel, distributions for White–tool trials and Black–tool trials (as well as distributions for White–gun trials and Black–gun
trials) are mapped on each other, implying different criteria for Black and White trials. In the middle panel, criteria for Black and White trials
are mapped on each other, implying different positions of distributions for White–tool trials and Black–tool trials (as well as for White–gun tri-
als and Black–gun trials). In the lower panel, there is racial bias in the distribution means as well as in criteria.
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target objects; instead, it affects only the decision crite-
ria: Given the same small amount of evidence about the
appropriate categorization of an ambiguous object, par-
ticipants are more likely to respond gun in the presence
of a Black prime than in the presence of a White prime.

Alternatively, the situation in the middle panel
implies that primes have no effect on the decision crite-
ria but color the perception and interpretation of targets
so that a Black prime adds to the evidence for the gun
interpretation or, equivalently, a White prime subtracts
from it. For example, a metal tube might receive a first
tentative interpretation as the barrel of a gun when pre-
sented with a Black prime and as the shaft of a screw-
driver when presented with a White prime. As can be
seen in Figure 2 (middle panel), in stereotype-congruent
trials (i.e., Black–gun and White–tool trials) guns and
tools are thereby more discriminable than in incongru-
ent trials (i.e., Black–tool and White–gun trials). That is,
the distributions for Black–gun trials and for White–
tool trials are further apart on the strength-of-evidence
axis than the distributions for Black–tool trials and
White–gun trials.

The situation in the lower panel finally points to the
possibility that race biases both the decision criteria and
initial target construal.

A similar indeterminacy exists for analyses based on
the process dissociation model. One implicit assump-
tion of the process dissociation model is that controlled
responding is as effective for gun targets as for tool tar-
gets in each analysis, that is, for trials with Black primes
as well as for trials with White primes. In a manner
analogous to the situation in the upper panel of Figure
2, this assumption forces the empirical result pattern
(i.e., race-induced response bias without race effects on
overall task performance) to map on automatic bias α
and does not allow it to be interpreted as effects on con-
trolled responding c. If the assumption is relaxed and
different parameters c are introduced for gun and tool
targets in each of the two process dissociation analyses
(leading to four parameters cWhite, tool, cWhite, gun, cBlack, tool,
and cBlack, gun), the bias can alternatively be mapped on
the c parameters or on the a parameters, or it can be
split between both, in a manner analogous to the one
shown for the signal detection analyses in Figure 2.
That bias in the weapon identification task maps on
automatic bias rather than on controlled responding in
the conventional process dissociation analyses is thus a
consequence of untested a priori constraints imposed on
the parameters c. 

To summarize, the accuracy data do not allow one to
decide between the following hypotheses: (a) Race has
effects on decision criteria in the signal-detection-model
framework or on automatic bias in the process dissociation

framework, and (b) race biases early processes of per-
ception and interpretation of targets. Additional data
may help to resolve these possibilities. For example,
Payne et al. (2005) found that after making an error in a
speeded weapon-identification task, participants were able
to accurately express that they had made a mistake via
confidence ratings and by correcting their judgments. In
fact, Amodio and colleagues argue that even as a false
response unfolds, ongoing target processing can begin to
suggest that it is wrong, leading to an evoked response
potential signaling conflict (Amodio et al., 2004; Amodio
et al., 2006; Amodio et al., in press). This rules out that
race has enduring effects on the perception and interpreta-
tion of targets, but as acknowledged by Payne et al. (2005),
it leaves open the possibility of fleeting, initial misinterpre-
tations in the sense of Hypothesis (b) that can, however, be
corrected through additional target processing.

To discriminate between the two hypotheses, (a) and
(b), it is necessary to consider the temporal dynamics of
signal detection and process dissociation. So-called diffu-
sion models (Ratcliff, 1978) and related models of evi-
dence accumulation (e.g., Usher & McClelland, 2001)
are response-time extensions of signal detection (see
Ratcliff, 1985, and Wagenmakers, Van der Maas, and
Grasman, 2007, for discussions of the analogy between
signal detection and diffusion models). Rather than com-
mitting to any specific model of evidence accumulation,
we consider evidence accumulation as a conceptual frame-
work to derive broad qualitative predictions for mean
correct and false response latencies from Hypotheses
(a) and (b). Based on evidence accumulation models, the
two hypotheses imply contrasting predictions for congru-
ency effects in false response latencies. In the appendix, it
is shown that race effects on decision criteria as per
Hypothesis (a) and on initial target perception and inter-
pretation as per Hypothesis (b) both lead one to expect
stereotype-congruency effects in the accuracy data and in
correct response latencies. That is, accuracy should be
higher and response latencies shorter in congruent trials
(i.e., in Black–gun and White–tool trials) than in incon-
gruent trials (i.e., in Black–tool and White–gun trials).
However, if race exerts its effect by biasing target per-
ception, a congruency effect should also be seen in the
error latencies, whereas if race biases decision criteria, the
congruency effect should be reversed for false responses,
that is, false responses should be faster in incongruent
trials than in congruent trials.

Models of Psychological Process
in Process Dissociation

Further ambiguities exist in the interpretation of the
process dissociation model that can also be addressed
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by considering the model’s temporal implications. As
elaborated by Evans (2007), simple additive dual-
process models of accuracy data, such as the process
dissociation model, are consistent with several models
of underlying process, specifically, with the parallel
competitive model, the default interventionist model,
the preemptive conflict-resolution model, and the guess-
ing model that Evans did not consider. In the following,
we provide brief sketches of these models of underlying
process; see Table 1 and Figures 3 to 6 for an overview.

Process dissociation parameter a is the probability
that the automatic process produces a gun response
rather than a tool response; in the guessing model, it is,
however, the probability that gun rather than tool is
guessed. The meaning of the controlled process and its
associated parameter c differs from model to model. 

A nontrivial assumption of the process dissociation
model is that controlled responding is always correct. In
other words, the controlled process always produces the
correct response if and when it produces a response at
all, an assumption that all of the above models of
underlying process must make for consistency with
process dissociation’s model equations (see Evans,
2007). The assumption also implies that when an error
is observed, it must have been produced by the auto-
matic process (or by guessing in the guessing model).

The parallel competitive model assumes that both the
controlled process and the automatic process operate in
parallel, each producing a response proposal, resulting
sometimes in conflict that then needs to be resolved (see
also Amodio et al., 2004, ; Amodio et al., 2006). Conflict
resolution favors the (correct) response suggested by the
controlled process with probability c and the response
favored by the automatic process with probability 1 – c.
The sequence of processing steps is shown in Figure 3 for
a Black–tool trial.

In contrast, in the default interventionist model,
automatic bias cues a default response that may or may
not be altered by subsequent intervention of controlled
processing (Evans, 2007). Intervention occurs with prob-
ability c; with probability 1 – c, the default response is
executed directly. See Figure 4 for the sequence of
processes in a Black–tool trial.

In the preemptive conflict-resolution model, an initial
branching determines whether the controlled process or
the automatic process will control the response. With
probability c, the initial branching favors the controlled
process; with probability 1 – c, it favors the automatic
process. See Figure 5 for the sequence of processes in a
Black–tool trial. The preemptive conflict-resolution
model assumes that participants can adjust their reliance
on the automatic process versus the controlled process
on a trial-by-trial basis. In fact, participants continu-
ously monitor their performance (Amodio et al., 2004),
adjusting task parameters from trial to trial to maintain
acceptable error rates (Rabbitt, 1989). For example, fol-
lowing an error, participants are likely to respond more
carefully in the subsequent trial (Rabbitt, 1989): In
terms of the preemptive conflict-resolution model, they
may choose to rely on the controlled process rather than
on automatic bias in that trial. Conversely, when pro-
cessing resources are scarce (Govorun & Payne, 2006;
Payne, 2005), level of time pressure is high (Payne, 2001;
Payne et al., 2002), or perceived error propensity is low
(Amodio et al., 2004), participants may be disposed to
rely on the fast and effortless automatic process for their
response. The idea of preemptive conflict resolution is
familiar to social psychologists. For example, in the elab-
oration likelihood model of persuasion (Petty &
Cacioppo, 1986), the choice between two routes of pro-
cessing, the peripheral versus the central route, comes
first, preempting conflict between the two.

TABLE 1: Overview of Models and Conclusions

Model Model Assumption Consistent With Data

1. Signal detection–evidence accumulation
2. Signal detection–evidence accumulation

3. Process dissociation: Parallel competitive
model

4. Process dissociation:
Default interventionist model

5. Process dissociation: 
Preemptive conflict-resolution model

6. Process dissociation:
Guessing model

Prime effects on criterion
Prime effects on target perception

Automatic process and controlled process run
in parallel, followed by conflict resolution
when needed 

Automatic process suggests response;
controlled process may intervene or not

An initial branching determines whether the
automatic or the controlled process governs
the response

A response is guessed if control fails

Yes
No, does not explain reversed congruency

effect in error latencies
No, predicts slow errors

Yes

No, cannot explain congruency effects in
latencies for easy tasks

No, predicts slow errors
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Finally, the guessing model describes the possibility
that automatic bias comes into play only after controlled
responding failed (with probability 1 – c). Because there
is strong pressure to produce a response, participants
might then guess a response. Guessing might in turn be
biased by stereotypical associations. The sequence of pro-
cessing steps is shown in Figure 6 for a Black–tool trial.

Predictions for Mean Correct and
False Response Latencies

Figures 3 to 6 also depict the predictions for mean
correct response latencies and mean error latencies for

the different models of psychological process in the
process dissociation framework. The vertical axis in
each figure shows processing time. The rectangles show
correct and false responses. As can be seen in the
figures, correct responses can come about in two ways
in each model. One of the two processing sequences is
relatively fast, the other one relatively slow, so that cor-
rect responses reflect a mix of fast and slow responses.
In contrast, only one processing sequence leads to false
responses. In the guessing model and the parallel com-
petitive model, this processing sequence is a slow one
(see Figures 3 and 6), suggesting that mean error laten-
cies should be larger than correct response latencies that

Controlled
Responding 

Correct
Response:

Tool

Correct
Response:

Tool

Error
Response:

Gun

Automatic
Process

Response Proposal:
Gun

Response Proposal: 
Tool

Conflict:
Tool/Gun

Conflict Resolution
in Favor of 

Automatic Process

Conflict Resolution
in Favor of Controlled

 Responding

No Conflict:
Tool/Tool

Response Proposal:
Tool

aBlack 1– aBlack

1– cBlackcBlack

P
ro

ce
ss

in
g 

T
im

e

Figure 3 Parallel competitive model for a Black–tool trial.
NOTE: Processing stages and outcomes are shown in oval boxes; responses, in rectangles. Automatic and controlled process both produce
response proposals, resulting sometimes in conflict that then needs to be resolved. Parameter c is the probability with which conflict is resolved
in favor of the response proposed by the controlled process. Conflict resolution consumes time. Processing time is shown along the vertical dimen-
sion: Error responses are therefore always among the slowest responses, whereas correct responses reflect a mix of slow and fast responses.
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reflect a mix of slow and fast responses. In the preemp-
tive conflict-resolution model and the default interven-
tionist model, this processing sequence is a fast one (see
Figures 4 and 5), suggesting that mean error latencies
should be smaller than correct response latencies. In the
following, we explain this for each model separately.

Consider the guessing model first. Because errors can
arise only via guessing and because guessing comes into
play only after completion of the controlled process,
errors should not be faster than correct responses (see
Figure 6).

Similarly, the parallel competitive model suggests that
trials in which conflict resolution is required should have
larger latencies than trials without conflict: For both
kinds of trials, automatic and controlled processes first
produce a proposed response. For both kinds of trials,
the duration of this first stage should be dominated by
the duration of the controlled process, because automatic
processes should almost by definition be fast. Only when
both proposed responses conflict is there an additional,

presumably time-consuming conflict-resolution stage.
However, false responses always stem from conflict tri-
als (see Figure 3): Remember that the controlled process
always produces the correct categorization if and when
it produces a response, so that errors can arise only
where the automatic process produced a conflicting
response, namely, the false response, and conflict resolu-
tion then favored that response. In contrast, correct
responses arise from a mixture of slow conflict trials and
trials without conflict. Taken together, error latencies
should be larger than correct latencies. 

In contrast, in Evans’s (2007) default interventionist
model and his preemptive conflict-resolution model,
errors stem exclusively from trials in which the auto-
matic process controls the response and its latency,
either because the controlled process did not intervene
or because an initial branching favored the automatic
process (see Figures 4 and 5). Correct responses, on the
other hand, stem from a mixture of trials in which the
slow controlled process was involved and trials were

Figure 4 Default interventionist model for a Black–tool trial.
NOTE: Processing stages and outcomes are shown in oval boxes; responses, in rectangles. The automatic process produces a default response.
The controlled process then either intervenes or not. Parameter c is the probability with which controlled responding intervenes, in which case
the correct response is given. Intervention takes time. Processing time is shown along the vertical dimension: Error responses are always among
the fastest responses, whereas correct responses reflect a mix of fast and slow responses.
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governed by the fast automatic process. In consequence,
correct responses should be slower than errors.

Summary

Six models of underlying process in the weapon iden-
tification task were considered (see Table 1). The first
two are response-time extensions of signal detection
incorporating the ideas that race affects, respectively,
(a) the decision criterion and (b) early target perception
and interpretation. The models based on Hypotheses (a)
and (b) lead to different predictions for the false
response latencies. According to Hypothesis (a), the
error latencies should exhibit a reversed congruency
effect, whereas according to Hypothesis (b), there
should be a normal, positive congruency effect in the
error latencies.

The remaining four models are alternative models of
psychological process in the process dissociation frame-
work. All of them are equivalent in accounting for the
same range of accuracy data with the same parameters;
yet they differ substantially in terms of the psychological
interpretation of the controlled process and the automatic

process. Two of the models, the guessing model and the
parallel competitive model, predict that errors should be
slower on average than correct responses; the other two
models, the default interventionist and the preemptive
conflict-resolution model, predict that errors should be
faster than correct responses. An experiment was run to
evaluate these contrasting predictions.

METHOD

Participants

Forty-two University of Freiburg students with different
majors participated in exchange for a pay of €3.50
(approximately US$4). Participants were White Europeans. 

Weapon Identification Task

The stimuli for the weapon identification task com-
prised images of 12 male Black and 12 male White faces
as well as five guns and five tools and a visual mask.
The images can be downloaded from Keith Payne’s
homepage (Payne, n.d.).

Figure 5 Preemptive conflict-resolution model for a Black–tool trial.
NOTE: Processing stages and outcomes are shown in oval boxes; responses, in rectangles. The response is governed either by the automatic
process or by the controlled process as determined at the outset of the trial. Parameter c is the probability with which the response is governed
by controlled responding rather than the automatic process. Controlled responding requires more time than automatic responding. Processing
time is shown along the vertical dimension: Error responses are always among the fastest responses, whereas correct responses reflect a mix of
fast and slow responses. RT = response time.
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Participants worked through five blocks of 120 trials
of the weapon identification task; the first block was a
practice block; each of the four experimental blocks was
preceded by eight additional warm-up trials. In each
trial, two pictures, a prime picture and a target picture,
were presented. The prime picture was always a Black
or White face, and it remained on screen for 200 ms. It
was then followed by the target picture, which was
always a gun or a tool. After the target was presented
for 200 ms, it was replaced by the visual mask. If no
response occurred within 500 ms of target onset, a
series of red Xs appeared on screen for 1,000 ms, sig-
naling that the response was too late. All responses
occurring within 1,500 ms after target onset were regis-
tered. The intertrial interval was 500 ms.

Instructions followed Payne (2001, Experiment 2). In
particular, participants were told that the face would
signal that the target picture was about to be presented.
Participants were asked to indicate as fast and accu-
rately as possible whether the target image showed a
gun or a tool. They were instructed to respond within
500 ms as often as possible.

RESULTS

Data from 2 participants were omitted because,
respectively, 41% and 49% of their responses were
unrealistically fast, with latencies shorter than 100 ms,
suggesting that they had not seriously engaged in the
task. We report analyses based on all registered
responses with latencies longer than 100 ms, but the
pattern of results was the same when trials with laten-
cies longer than 500 ms were excluded.

Accuracy

In 1.06% of the trials, no response was registered
within 1,500 ms after target onset, and in 1.79% of
the trials, the response occurred within 100 ms of tar-
get onset. Percentage correct scores for the remaining
trials are shown in the upper panel of Figure 7. An
analysis of variance was performed on these scores
with factors Prime Race (White vs. Black) and Target
Category (tool vs. gun) and repeated measures on both
factors. The analysis revealed a significant effect of
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Figure 6 Guessing model for a Black–tool trial.
NOTE: Processing stages and outcomes are shown in oval boxes; responses, in rectangles. The controlled process either succeeds in determining
the correct response in time or not. If not, a response is guessed. Parameter c is the probability with which the controlled process arrives at the
correct response. Parameter a is the probability with which the response gun rather than tool is guessed. Processing time is shown along the ver-
tical dimension: Error responses are always among the slowest responses, whereas correct responses reflect a mix of slow and fast responses.
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target category, F(1, 39) = 6.08, p = .02; overall,
responses were somewhat more accurate for gun tar-
gets than for tool targets. The main effect was moder-
ated by the expected interaction of prime race and
target category, F(1, 39) = 5.44, p = .03. As can be

seen in Figure 7, there was a stereotype-congruency
effect so that responses to gun targets were more accu-
rate following a Black than a White face and vice versa
for tool targets. The F value for the main effect of
prime race was less than 1.

Figure 7 Percentage correct scores, mean correct response latency, and mean error latency as a function of prime race and target type.
NOTE: Error bars show 95% confidence intervals.

 White Prime
 Black Prime

Tools Guns
50

60

70

80

90

 White Prime
 Black Prime

Tools Guns
300

350

400

 White Prime
 Black Prime

Tools Guns
300

350

400

P
er

ce
nt

ag
e 

C
or

re
ct

C
or

re
ct

 R
es

po
ns

e 
La

te
nc

y 
(m

s)
E

rr
or

 L
at

en
cy

 (
m

s)

 at GEORGE MASON UNIV on August 13, 2014psp.sagepub.comDownloaded from 

http://psp.sagepub.com/


Klauer, Voss / TOOLS AND GUNS 1135

Correct Response Latency

For the analyses involving response latencies, laten-
cies were discarded that were outliers in the individual’s
reaction-time distribution according to Tukey’s outlier
criterion, that is, latencies that were below (above) the
first (third) quartile minus (plus) 1.5 times the individ-
ual’s interquartile range (Clark-Carter, 2004, chap. 9).
This led to the exclusion of 2.57% of trials.

Mean latencies for correct responses are shown in the
middle panel of Figure 7. The analysis of variance
revealed a significant main effect of target category, F(1,
39) = 11.92, p < .01, indicating that responses to gun
targets were faster on average than responses to tools.
The main effect was moderated by the expected interac-
tion of prime race and target category, F(1, 39) = 6.37,
p = .02. As can be seen in Figure 7, there was a stereo-
type-congruency effect so that responses to gun targets
were faster following a Black than a White face and vice
versa for tool targets. The F value for the main effect of
prime race was less than 1.

Error Latency

Error latencies (M = 311 ms, SD = 41 ms), were
substantially smaller than latencies of correct responses
(M = 335 ms, SD = 46 ms), t(39) = 15.55, p < .01. The
error latencies are shown in the lower panel of Figure 7.
The analysis of variance revealed a significant interac-
tion of prime race and target category, F(1, 39) = 8.90,
p < .01; all other Fs < 1. As can be seen in Figure 7, the
interaction was a reversed congruency effect in that false
responses to gun targets were slower following a Black
than a White face and vice versa for tool targets.

DISCUSSION

Results were clear-cut. Previous results were repli-
cated in that there were congruency effects for the accu-
racy data as well as correct response latencies. Going
above previous work, we also considered the error
latencies and found (a) that error latencies were sub-
stantially smaller than correct latencies and (b) that
there was a pronounced reversed congruency effect in
the error latencies.

Does Race Affect Target Perception
or Response Bias?

Within the signal detection framework, this pattern
of results is difficult to reconcile with the assumption
that racial bias in the weapon identification task reflects
initial misperception or misinterpretation of targets (see
appendix for details). It is, however, consistent with the

assumption that race biases the amount of evidence that
must accrue before a gun response is made.

It is also consistent with the idea incorporated in the
process dissociation model that race triggers an auto-
matic response bias that governs responses if controlled
responding fails, but the results have implications for
the psychological interpretation of what controlled
responding and automatic bias stand for.

Models of Psychological Process
in Process Dissociation

The results also allow us to rule out two of the four
models of psychological process in the process dissocia-
tion framework. According to the guessing model,
errors should have been slower than correct responses,
contrary to what was observed. Guessing strategies
might also be expected to be sensitive to explicit control
goals, such as not to let one’s responses be influenced by
race, but global control goals of this kind have little
influence on the weapon identification task (Payne et al.,
2002). Similarly, the parallel competitive model suggests
that error latencies should be larger than correct laten-
cies, contrary to what was observed.

The pattern of results is, however, consistent with
Evans’s (2007) default interventionist model and his
preemptive conflict-resolution model. According to
both models, correct responses should be slower than
errors, in line with what was observed.

Furthermore, responses generated by the automatic
process are stereotype congruent only with a certain
probability (e.g., given a Black prime, the gun response
is generated by the automatic bias with probability aBlack,
whereas with the smaller probability 1 – aBlack, the tool
response is generated). To account for the congruency
effects in correct latencies and the reversed congruency
effect in error latencies, the nontrivial additional
assumption is required that automatic processes leading
to the stereotype-congruent response are completed
faster than automatic processes leading to an incongru-
ent response. Note that this assumption would also
explain the reversed congruency effect in error latencies,
because an error in a stereotype-incongruent trial means
that the stereotype-congruent response was produced
and vice versa for a stereotype-congruent trial.

To summarize, the present latency data exclude three
models that are consistent with the accuracy data: A signal
detection–evidence accumulation model, in which race
biases early perception and interpretation of targets, and
two process dissociation models, the parallel-competitive
model and the guessing model. The data are consistent
with a signal detection–evidence accumulation model, in
which race biases decision criteria, as well as with two
process dissociation models, the preemptive conflict-
resolution model and the default interventionist model.
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These conclusions and the conclusions of the next section
are also shown in Table 1. 

Discriminating Between the Remaining
Models and Practical Suggestions

One point in favor of the remaining process dissoci-
ation models is that they provide a relatively natural
account of fast errors. Errors are faster than correct
responses because their latencies are governed largely by
the fast automatic process in these models. Fast errors
are consistent with evidence accumulation models but
do not follow necessarily from them.

One problem for the preemptive conflict-resolution
model is the finding that bias in latencies persists even
when accuracy is high and few errors are made (e.g.,
Correll et al., 2007; Payne, 2001). The preemptive
conflict-resolution model has difficulty with this pattern
of results, because increased accuracy means that a larger
proportion of responses is directly governed by the con-
trolled process that is assumed to be free of racial bias.
This would lead one to expect decreases in racial bias in
response latencies in direct proportion to increases in
overall accuracy. This is not so much of a problem for
the default interventionist model, given that the auto-
matic process always comes first in that model and
because it is plausible that intervention is more time-
consuming if there is conflict between the automatic
process and the controlled process than if there is no
conflict.4

The remaining possibilities, that is, bias in decision cri-
teria in evidence accumulation and the default interven-
tionist model, suggest similar recommendations on how to
reduce the frequency of potentially fatal gun responses in
tool trials and racial bias in such responses. Consistent
with both models, measures that promote the effective
accumulation of target evidence and/or strengthen con-
trolled responding increase overall accuracy and thereby
reduce the frequency of any kind of error, including erro-
neous gun responses. Thus, sufficient processing time,
availability of central-executive processing resources,
undiverted attention, providing training, and so forth
should be beneficial, as many others have noted before
(e.g., Correll et al., 2007; Payne et al., 2002).

On the other hand, it may also be possible to dis-
criminate between the two remaining models in a prac-
tically relevant way. Decision criteria are known to be
sensitive to a number of context factors and might
thereby be more malleable than automatic processes
would be expected to be. For example, decision criteria
in an evidence accumulation context are sensitive to
payoff manipulations (e.g., Voss, Rothermund, & Voss,
2004). In particular, if erroneous gun responses are

penalized much more heavily than erroneous tool
responses, erroneous gun responses should be decreased
in frequency relative to erroneous tool responses. This
leads to decreases in process dissociation parameters a
and related measures of the tendency to respond gun.
Although the race effect on a might not be eliminated by
this simple payoff manipulation, its overall level would
be reduced, implying in particular fewer errors in
Black-tool trials. In contrast, according to the process
dissociation models, payoff manipulations should have
little effect on the automatic process as measured by
process dissociation parameter a. It might therefore be
interesting to test whether a payoff manipulation does
indeed affect response bias in the weapon identification
task and similar tasks.

APPENDIX
MODELS OF ACCURACY AND RESPONSE

LATENCY: EVIDENCE ACCUMULATION

Like signal detection models, models of evidence accumu-
lation, such as Ratcliff’s (1978) diffusion model, use a
strength-of-evidence axis. In Figure A1, it is shown as the ver-
tical axis, whereas the horizontal axis is the time axis. The
decision process is modeled as one of evidence accumulation
over time. Evidence accumulation begins at a starting point z
on the strength-of-evidence axis, which lies between two
response thresholds separated by an amount that is quantified
by parameter a. Evidence accumulates until one of these
thresholds is crossed, in which case a decision is made and the
response initiated. If the upper threshold is crossed, the target
is decided to be a gun; if the lower threshold is crossed, the
decision is that it is a tool. The average rate of accumulation
of evidence is called the drift rate ν. Noise in the accumulation
process implies that processes with the same mean drift rate
do not always terminate at the same time (producing reaction-
time distributions) and do not always terminate at the same
threshold (causing errors).

As pointed out above, the starting point is denoted by z.
Parameter z, divided by a, ranges from zero to one. The start-
ing point’s position determines the amount of evidence that
must accrue before a gun decision is made relative to the
amount of evidence required for a tool decision. For example,
a starting point close to the upper (gun) threshold implies that
comparatively little additional evidence must accumulate
toward the upper threshold before it is crossed and the gun
response initiated; conversely, comparatively more information
must accumulate toward the lower (tool) threshold before it can
be crossed. The role of the starting point is thereby analogous
to that of the decision criterion in signal detection.5

In these terms, Hypothesis (a) postulates that race has an
effect on parameter z such that a Black prime moves z toward
the gun threshold, that is, zBlack > zWhite.

6 Figure A2 shows the
resulting predictions for the accuracy data and correct and
false response latencies. The upper panel refers to gun targets,
the lower panel to tool targets. Reaction-time distributions are
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shown for the gun and the tool response above and below the
respective thresholds. The shaded distributions stem from trials
with Black primes; the nonshaded distributions, from trials with
White primes. The area under the distribution is the probabil-
ity of the respective response. Because of the different starting
points, the gun threshold will be crossed both more frequently
and earlier for Black primes than for White primes and vice
versa for the tool threshold. Taken together, accuracy should
be higher, correct responses faster, and false responses slower
for stereotype-congruent trials (i.e., White–tool trials and
Black–gun trials) than for stereotype-incongruent trials (i.e.,
Black–tool trials and White–gun trials). That is, there should
be congruency effects in response accuracy and in correct
response latencies and a reversed congruency effect in error
latencies. Note that these predictions are not dependent upon
the specific assumptions of any particular model of evidence
accumulation.

Drift rate ν quantifies the direction (toward lower vs.
upper threshold) and the speed with which evidence accumu-
lates. Drift rate thereby determines the decision maker’s per-
formance in the decision process itself, high speed of evidence
accumulation toward the correct threshold implying both fast
and accurate decisions.

According to Hypothesis (b), race has an effect on drift rate
such that prime race biases the process of evidence accumula-
tion. For example, race may bias the interpretation of ambigu-
ous pieces of evidence in a stereotype-congruent manner as they
come in. As a consequence, drift rates would be generally slightly
shifted in the gun direction in trials with a Black prime, where
stereotype-congruent disambiguation favors the gun interpreta-
tion, relative to trials with a White prime. Similarly, White
primes might shift drift rates in the tool direction. That is, Black
primes would effectively add to the evidence for guns, whereas
White primes would subtract from it. Taken together, the differ-
ence in drift rates between guns and tools would then be larger
for congruent trials than for incongruent trials.

The difference in drift rates determines, ceteris paribus, how
fast and how far the evidence values for guns and tools drift
apart. The difference in mean drift rates between gun and tool
targets is therefore monotonically related to the discriminabil-
ity d′ of guns and tools (Ratcliff, 1988; Usher & McClelland,
2001). Under Hypothesis (b), the discriminability of tools and
guns should therefore be larger in congruent trials than in
incongruent trials (as in the middle panel of Figure 2). This
immediately leads to the prediction that accuracy should be a
bit larger for congruent than for incongruent trials. But what
are the predictions for correct and false response latencies?

To see this, we need to consider the relationship between
discriminability on one hand and latencies for correct and
false responses on the other hand. This relationship is often
plotted by means of so-called latency-discriminability func-
tions (sometimes also called latency-probability functions;
Usher & McClelland, 2001). An example is shown in Figure
A3. The vertical axis is the latency axis. The horizontal axis
shows discriminability. Its center corresponds to a condition
with zero discriminability. For any experimental condition
with less than perfect discriminability, correct and false
responses occur.7 In the right half of the figure, mean latencies
for correct responses are plotted across conditions with increas-
ing discriminability. In the left half, the error latencies from

Figure A2 Evidence accumulation with different positions of the
starting point relative to the two thresholds as a function
of race.

NOTE: For trials with Black primes, the starting point is closer to the
gun threshold than for trials with White primes, zBlack > zWhite. The
upper panel refers to gun targets; the lower panel, to tool targets.
Reaction time distributions are shown for the gun and the tool
response above and below the gun and the tool threshold, respec-
tively. The shaded distributions stem from trials with Black primes;
the nonshaded distributions, from trials with White primes. The area
under the distribution is the probability for the respective response.
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these conditions are shown, and thus, discriminability increases
going outward from the point of zero discriminability to the
left. Points on the horizontal axis that are equidistant from the
zero point correspond to conditions with equal discriminability,
but the latency displayed above the left point is the mean error
latency, and the latency above the right point is the mean cor-
rect latency.

Realistic models of evidence accumulation predict the
shape of the latency-discriminability function to be an
inverted U (Usher & McClelland, 2001), as exemplified in
Figure A3. Specifically, moving from left to right on the hori-
zontal axis of Figure A3, latencies increase up to a maximum
beyond which latencies decrease. Empirically observed
latency-discriminability functions show this inverted-U shape
with a maximum that is usually close to the point of zero dis-
criminability or somewhat displaced to the left (e.g., Audley
& Mercer, 1968; Ratcliff & Rouder, 1998; Vickers, 1970; a
summary can be found in Usher & McClelland, 2001). It is,
however, theoretically possible for the maximum to be located
to the right of the zero point (e.g., Ratcliff & Rouder, 1998).

If Black primes add to the evidence for guns and/or
White primes subtract from it, guns should be more easily
discriminated from tools in stereotype-congruent than in stereotype-
incongruent trials according to the above. Thus, stereotype-
congruent trials and stereotype-incongruent trials are conditions
that differ by a small amount in terms of discriminability.
Predictions for false and correct response latencies can be
derived from this hypothesis if we know whether participants
operate on the ascending or the descending side of the latency-
discriminability function. In the present study, error latencies
were substantially and significantly smaller than correct laten-
cies. Mean error latencies were in fact smaller than mean

correct latencies for each individual participant in our study.
This is possible only if participants operate on the ascending
side of the function, left of its maximum, for their error
responses (see Figure A3).8 Left of that maximum, error laten-
cies increase as we move from left to right on the horizontal
axis. In consequence, error latencies increase in moving from
congruent to incongruent trials (see Figure A3); that is, a con-
gruency effect should be observed in the error latencies.

Empirically, the maximum is usually seen left of the point
of zero discriminability, that is, in the region of error
responses (Usher & McClelland, 2001), making it a plausible
expectation that correct response latencies stem from the
descending side of the latency-discriminability function. This
implies a prediction for correct response latencies, namely,
that there should be a congruency effect in correct response
latencies, too (see Figure A3).

To summarize, race effects on decision criteria as per
Hypothesis (a) and on evidence accumulation as per
Hypothesis (b) lead one to expect stereotype-congruency
effects in the accuracy data and in correct response latencies.
If race exerts its effect by biasing evidence accumulation,
congruency effects should also occur in the error latencies. In
contrast, if race biases decision criteria, the congruency
effect should be reversed for false responses; that is, false
responses should be faster in incongruent trials than in con-
gruent trials.

NOTES

1. The probability of a correct response for a gun target is p(cor-
rect | gun) = c + (1 – c)a, and the probability of a correct response

Errors

Incongruent Trials

Congruent Trials

Zero Discriminability

Response
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Correct Responses

High
Discriminability

High
Discriminability

Figure A3 Latency-discriminability function.
NOTE: In the right half, latencies for correct responses are shown across conditions with increasing discriminability (going from left to right). In the
left half, the error latencies from these conditions are shown, and thus, discriminability increases going outward from the point of zero discriminabil-
ity to the left. According to Hypothesis (b), tools and guns are more discriminable in congruent trials than in incongruent trials as shown.
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for a tool target is p(correct | tool) = c + (1 – c)(1 – a). Given the
accuracy data, parameters a and c can be obtained from these equa-
tions. Parameter c is (a linear function of) the overall proportion of
correct responses, c = p(correct | gun) + p(correct | tool) – 1, and
parameter a is simply the proportion of erroneous gun responses
among all error responses.

2. That is, in each panel, cBlack – dBlack, tool < cWhite – dWhite, tool, and
equivalently, dWhite, gun – cWhite < dBlack, gun – cBlack.

3. For computing signal detection indices, the point on the hori-
zontal axis above which the two distributions intersect is set equal to
zero, that is, 0.5(dWhite, tool + dWhite, gun) and 0.5(dBlack, tool + dBlack, gun) are
assumed to be zero (Macmillan & Creelman, 1991, chap. 2). This
forces racial bias to be mapped on the criteria c as in the upper panel
of Figure 2.

4. For the sake of completeness, let us briefly consider two closely
related models, the so-called A-first model of process dissociation
(Lindsay & Jacoby, 1994) and the Quad model by Conrey, Sherman,
Gawronski, Hugenberg, and Groom (2005). Unlike the process disso-
ciation models considered so far, both are inconsistent with the model
equations of the process dissociation model employed by Payne and
colleagues. In the A-first model, the automatic process is activated and
drives the response with probability a. With probability 1 – a, the
controlled process drives the response, and it delivers the correct
response with probability c and the false response with probability 1
– c. One shortcoming of the model is that the automatic process
thereby causes a certain percentage of errors that cannot be reduced
through controlled responding. Inasmuch as parameter a is to mea-
sure automatic processes that are independent of time pressure,
resource availability, and similar task settings, the model is therefore
incompatible with the fact that participants make very few errors in
the task if time pressure is removed (e.g., Payne, 2001).

The Quad model (Conrey et al., 2005) builds on the A-first model by
adding a process of overcoming and correcting for activated automatic
bias. In addition, if controlled responding fails, the response is not neces-
sarily false but is determined by a guessing process. The model thereby
combines features of the guessing model, that is, guessing, with features
of the default interventionist and parallel competitive model, namely, the
idea that a mechanism to resolve conflict between automatic bias and
controlled processing is required, termed overcoming bias in the Quad
model. An attractive aspect of the model is that it approaches the con-
ceptual complexity that is probably needed to model a task such as the
weapon identification task. As a model of accuracy, it is, however, seri-
ously overparameterized; that is, there are many more model parameters
than data points for estimating parameters. This makes the model
intractable unless many a priori restrictions are imposed on its parameters
in fitting given accuracy data.

For example, Conrey et al. (2005, Study 5) applied the Quad
model to the weapon identification task and, in the course of doing
so, assumed a priori that only automatic activation association—but
neither controlled responding, overcoming bias, nor guessing—can be
affected by prime race. This, of course, begs the question of which
processes contribute to racial bias in the task. Like the process disso-
ciation model, the model is also effectively indeterminate with respect
to the psychological nature of overcoming bias: Overcoming bias
could be conceptualized as conflict resolution between parallel auto-
matic and controlled processes as in the parallel competitive model, as
an optional intervention after the automatic process cued a response
as in the default interventionist model, or as preemptive conflict reso-
lution like in the above model of that name. Clearly, a richer database
is required to identify the different processes considered in the Quad
model and to study their interplay.

5. Parameter a is the separation of the two thresholds and thereby
reflects participants’ speed–accuracy trade-off settings: Large values of
a indicate conservative speed–accuracy settings, because much infor-
mation must accumulate before a (slow and accurate) decision is made,
whereas small values of a reflect liberal speed–accuracy settings, result-
ing in faster, but less accurate, responses. Because race has analogous
effects on accuracy and correct response latency, we did not pursue the
possibility that prime race biases speed–accuracy settings. 

6. Hypothesis (a) could also be stated as an upward or downward
shift of the two response thresholds relative to a fixed starting point
z, which would lead to the same predictions. 

7. Note, however, that it makes little sense to categorize responses
as false or correct in a condition with zero discriminability.

8. If participants operated on the descending side for the
error responses, correct latencies would be shorter than error
latencies.

REFERENCES

Amodio, D. M., Devine, P. G., & Harmon-Jones, E. (in press).
Individual differences in the regulation of intergroup bias: The role
of conflict monitoring and neural signals for control. Journal of
Personality and Social Psychology.

Amodio, D. M., Harmon-Jones, E., Devine, P. G., Curtin, J. J.,
Hartley, S. L., & Covert, A. E. (2004). Neural signals for
the detection of unintentional race bias. Psychological Science, 15,
88-93.

Amodio, D. M., Kubota, J. T., Harmon-Jones, E., & Devine, P. G.
(2006). Alternative mechanisms for regulating racial responses
according to internal versus external cues. Scan, 1, 26-36. 

Audley, R. J., & Mercer, A. (1968). The relation between decision
time and the relative response frequency in a blue-green discrimi-
nation. British Journal of Mathematical and Statistical Psychology,
18, 207-225.

Clark-Carter, D. (2004). Quantitative psychological research: A
student’s handbook. New York: Psychology.

Conrey, F. R., Sherman, J. W., Gawronski, B., Hugenberg, K., &
Groom, C. (2005). Separating multiple processes in implicit social
cognition: The Quad-model of implicit task performance. Journal
of Personality and Social Psychology, 89, 469-487.

Corell, J., Park, B., Judd, C. M., & Wittenbrink, B. (2002). The
police officer’s dilemma: Using ethnicity to disambiguate poten-
tially threatening individuals. Journal of Personality and Social
Psychology, 83, 1314-1329.

Correll, J., Park, B., Judd, C. M., Wittenbrink, B., Sadler, M. S., &
Keesee, T. (2007). Across the thin blue line: Police officers and
racial bias in the decision to shoot. Journal of Personality and
Social Psychology, 92, 1006-1023.

Evans, J. St. B. T. (2007). On the resolution of conflict in dual
process theories of reasoning. Thinking and Reasoning, 13,
321-339.

Govorun, O., & Payne, B. K. (2006). Ego-depletion and prejudice:
Separating automatic and controlled components. Social Cognition, 24,
111-136.

Greenwald, A. G., Oakes, M. A., & Hoffmann, H. G. (2003).
Targets of discrimination: Effects of race on responses to weapon
holders. Journal of Experimental Social Psychology, 39,
399-405.

Lindsay, D. S., & Jacoby, L. L. (1994). Stroop process dissociations:
The relationship between facilitation and interference. Journal of
Experimental Psychology: Human Perception and Performance,
20, 219-234.

Macmillan, N. A., & Creelman, C. D. (1991). Detection theory: A
user’s guide. Cambridge, UK: Cambridge University Press. 

Payne, B. K. (2001). Prejudice and perception: The role of automatic
and controlled processes in misperceiving a weapon. Journal of
Personality and Social Psychology, 81, 181-192.

Payne, B. K. (2005). Conceptualizing control in social cognition:
How executive functioning modulates the expression of automatic
stereotyping. Journal of Personality and Social Psychology, 89,
488-503.

Payne, B. K. (n.d.). Download materials. Retrieved August 18, 2007,
from http://www.unc.edu/~bkpayne/materials.htm

Payne, B. K., Lambert, A. J., & Jacoby, L. L. (2002). Best laid plans:
Effects of goals on accessibility bias and cognitive control in race-
based misperceptions of weapons. Journal of Experimental Social
Psychology, 38, 384-396.

Payne, B. K., Shimizu, Y., & Jacoby, L. L. (2005). Prejudice and per-
ception: The role of automatic and controlled processes in misper-
ceiving a weapon. Journal of Experimental Social Psychology, 41,
36-47.

 at GEORGE MASON UNIV on August 13, 2014psp.sagepub.comDownloaded from 

http://psp.sagepub.com/


1140 PERSONALITY AND SOCIAL PSYCHOLOGY BULLETIN

Petty, R. E., & Cacioppo, J. T. (1986). The elaboration likelihood
model of persuasion. Advances in Experimental Social Psychology,
19, 123-205.

Rabbitt, P. (1989). Sequential reactions. In D. H. Holdingt (Ed.),
Human skills (pp. 147-170). Chichester, UK: Wiley.

Ratcliff, R. (1978). A theory of memory retrieval. Psychological
Review, 85, 59-108. 

Ratcliff, R. (1985). Theoretical interpretations of the speed and accu-
racy of positive and negative responses. Psychological Review, 92,
212-225. 

Ratcliff, R. (1988). Continuous versus discrete information process-
ing: Modeling accumulation of partial information. Psychological
Review, 95, 238-255. 

Ratcliff, R., & Rouder, J. N. (1998). Modeling response times for
two-choice decisions. Psychological Science, 9, 347-356.

Usher, M., & McClelland, J. L. (2001). The time course of perceptual
choice: The leaky, competing accumulator model. Psychological
Review, 108, 550-592.

Vickers, D. (1970). Evidence for an accumulator of psychophysical
discrimination. Ergonomics, 13, 37-58. 

Voss, A., Rothermund, K., & Voss, J. (2004). Interpreting the para-
meters of the diffusion model: An empirical validation. Memory
and Cognition, 32, 1206-1220.

Wagenmakers, E.-J., Van der Maas, H. L. J., & Grasman, R. P. P. P.
(2007). An EZ-diffusion model for response time and accuracy.
Psychonomic Bulletin and Review, 14, 3-22.

Received August 29, 2007
Revision accepted January 28, 2008

 at GEORGE MASON UNIV on August 13, 2014psp.sagepub.comDownloaded from 

http://psp.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslon-Bold
    /ACaslon-BoldItalic
    /ACaslon-Italic
    /ACaslon-Ornaments
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeCorpID-Acrobat
    /AdobeCorpID-Adobe
    /AdobeCorpID-Bullet
    /AdobeCorpID-MinionBd
    /AdobeCorpID-MinionBdIt
    /AdobeCorpID-MinionRg
    /AdobeCorpID-MinionRgIt
    /AdobeCorpID-MinionSb
    /AdobeCorpID-MinionSbIt
    /AdobeCorpID-MyriadBd
    /AdobeCorpID-MyriadBdIt
    /AdobeCorpID-MyriadBdScn
    /AdobeCorpID-MyriadBdScnIt
    /AdobeCorpID-MyriadBl
    /AdobeCorpID-MyriadBlIt
    /AdobeCorpID-MyriadLt
    /AdobeCorpID-MyriadLtIt
    /AdobeCorpID-MyriadPkg
    /AdobeCorpID-MyriadRg
    /AdobeCorpID-MyriadRgIt
    /AdobeCorpID-MyriadRgScn
    /AdobeCorpID-MyriadRgScnIt
    /AdobeCorpID-MyriadSb
    /AdobeCorpID-MyriadSbIt
    /AdobeCorpID-MyriadSbScn
    /AdobeCorpID-MyriadSbScnIt
    /AdobeCorpID-PScript
    /AGaramond-BoldScaps
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-RomanScaps
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGar-Special
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-BoldEx
    /AkzidenzGroteskBE-BoldExIt
    /AkzidenzGroteskBE-BoldIt
    /AkzidenzGroteskBE-Ex
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightEx
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdEx
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine401BTSPL-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /Aldus-Italic
    /Aldus-ItalicOsF
    /Aldus-Roman
    /Aldus-RomanSC
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Anna
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Arcadia
    /Arcadia-A
    /Arkona-Medium
    /Arkona-Regular
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AssemblyLightSSK
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AuroraOpti-Condensed
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /Avenir-Black
    /Avenir-BlackOblique
    /Avenir-Book
    /Avenir-BookOblique
    /Avenir-Heavy
    /Avenir-HeavyOblique
    /Avenir-Light
    /Avenir-LightOblique
    /Avenir-Medium
    /Avenir-MediumOblique
    /Avenir-Oblique
    /Avenir-Roman
    /BaileySansITC-Bold
    /BaileySansITC-BoldItalic
    /BaileySansITC-Book
    /BaileySansITC-BookItalic
    /BakerSignetBT-Roman
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /BaskervilleBook-Italic
    /BaskervilleBook-MedItalic
    /BaskervilleBook-Medium
    /BaskervilleBook-Regular
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskervilleMT
    /BaskervilleMT-Bold
    /BaskervilleMT-BoldItalic
    /BaskervilleMT-Italic
    /BaskervilleMT-SemiBold
    /BaskervilleMT-SemiBoldItalic
    /BaskervilleNo2BT-Bold
    /BaskervilleNo2BT-BoldItalic
    /BaskervilleNo2BT-Italic
    /BaskervilleNo2BT-Roman
    /Baskerville-Normal-Italic
    /BauerBodoni-Black
    /BauerBodoni-BlackCond
    /BauerBodoni-BlackItalic
    /BauerBodoni-Bold
    /BauerBodoni-BoldCond
    /BauerBodoni-BoldItalic
    /BauerBodoni-BoldItalicOsF
    /BauerBodoni-BoldOsF
    /BauerBodoni-Italic
    /BauerBodoni-ItalicOsF
    /BauerBodoni-Roman
    /BauerBodoni-RomanSC
    /Bauhaus-Bold
    /Bauhaus-Demi
    /Bauhaus-Heavy
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /Bauhaus-Light
    /Bauhaus-Medium
    /BellCentennial-Address
    /BellGothic-Black
    /BellGothic-Bold
    /Bell-GothicBoldItalicBT
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BellGothic-Light
    /Bembo
    /Bembo-Bold
    /Bembo-BoldExpert
    /Bembo-BoldItalic
    /Bembo-BoldItalicExpert
    /Bembo-Expert
    /Bembo-ExtraBoldItalic
    /Bembo-Italic
    /Bembo-ItalicExpert
    /Bembo-Semibold
    /Bembo-SemiboldItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatGothicITCbyBT-Bold
    /BenguiatGothicITCbyBT-BoldItal
    /BenguiatGothicITCbyBT-Book
    /BenguiatGothicITCbyBT-BookItal
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /Berling-Bold
    /Berling-BoldItalic
    /Berling-Italic
    /Berling-Roman
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardTangoBT-Regular
    /BlockBE-Condensed
    /BlockBE-ExtraCn
    /BlockBE-ExtraCnIt
    /BlockBE-Heavy
    /BlockBE-Italic
    /BlockBE-Regular
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BremenBT-Black
    /BremenBT-Bold
    /BroadwayBT-Regular
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Caliban
    /CarminaBT-Bold
    /CarminaBT-BoldItalic
    /CarminaBT-Light
    /CarminaBT-LightItalic
    /CarminaBT-Medium
    /CarminaBT-MediumItalic
    /Carta
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOpenFace
    /CaslonTwoTwentyFour-Black
    /CaslonTwoTwentyFour-BlackIt
    /CaslonTwoTwentyFour-Bold
    /CaslonTwoTwentyFour-BoldIt
    /CaslonTwoTwentyFour-Book
    /CaslonTwoTwentyFour-BookIt
    /CaslonTwoTwentyFour-Medium
    /CaslonTwoTwentyFour-MediumIt
    /CastleT-Bold
    /CastleT-Book
    /Caxton-Bold
    /Caxton-BoldItalic
    /Caxton-Book
    /Caxton-BookItalic
    /CaxtonBT-Bold
    /CaxtonBT-BoldItalic
    /CaxtonBT-Book
    /CaxtonBT-BookItalic
    /Caxton-Light
    /Caxton-LightItalic
    /CelestiaAntiqua-Ornaments
    /Centennial-BlackItalicOsF
    /Centennial-BlackOsF
    /Centennial-BoldItalicOsF
    /Centennial-BoldOsF
    /Centennial-ItalicOsF
    /Centennial-LightItalicOsF
    /Centennial-LightSC
    /Centennial-RomanSC
    /Century-Bold
    /Century-BoldItalic
    /Century-Book
    /Century-BookItalic
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /Century-HandtooledBold
    /Century-HandtooledBoldItalic
    /Century-Light
    /Century-LightItalic
    /CenturyOldStyle-Bold
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Roman
    /Century-Ultra
    /Century-UltraItalic
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /Cheltenham-HandtooledBdIt
    /Cheltenham-HandtooledBold
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Christiana-Bold
    /Christiana-BoldItalic
    /Christiana-Italic
    /Christiana-Medium
    /Christiana-MediumItalic
    /Christiana-Regular
    /Christiana-RegularExpert
    /Christiana-RegularSC
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Light
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /CMR10
    /CMR8
    /CMSY10
    /CMSY8
    /CMTI10
    /CommonBullets
    /ConduitITC-Bold
    /ConduitITC-BoldItalic
    /ConduitITC-Light
    /ConduitITC-LightItalic
    /ConduitITC-Medium
    /ConduitITC-MediumItalic
    /CooperBlack
    /CooperBlack-Italic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Critter
    /CS-Special-font
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Della-RobbiaItalicBT
    /Della-RobbiaSCaps
    /Del-NormalSmallCaps
    /Delphin-IA
    /Delphin-IIA
    /Delta-Bold
    /Delta-BoldItalic
    /Delta-Book
    /Delta-BookItalic
    /Delta-Light
    /Delta-LightItalic
    /Delta-Medium
    /Delta-MediumItalic
    /Delta-Outline
    /DextorD
    /DextorOutD
    /DidotLH-OrnamentsOne
    /DidotLH-OrnamentsTwo
    /DINEngschrift
    /DINEngschrift-Alternate
    /DINMittelschrift
    /DINMittelschrift-Alternate
    /DINNeuzeitGrotesk-BoldCond
    /DINNeuzeitGrotesk-Light
    /Dom-CasItalic
    /DomCasual
    /DomCasual-Bold
    /Dom-CasualBT
    /Ehrhard-Italic
    /Ehrhard-Regular
    /EhrhardSemi-Italic
    /EhrhardtMT
    /EhrhardtMT-Italic
    /EhrhardtMT-SemiBold
    /EhrhardtMT-SemiBoldItalic
    /EhrharSemi
    /ELANGO-IB-A03
    /ELANGO-IB-A75
    /ELANGO-IB-A99
    /ElectraLH-Bold
    /ElectraLH-BoldCursive
    /ElectraLH-Cursive
    /ElectraLH-Regular
    /ElGreco
    /EnglischeSchT-Bold
    /EnglischeSchT-Regu
    /ErasContour
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EUEX10
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuropeanPi-Four
    /EuropeanPi-One
    /EuropeanPi-Three
    /EuropeanPi-Two
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldCondensed
    /Eurostile-BoldExtendedTwo
    /Eurostile-BoldOblique
    /Eurostile-Condensed
    /Eurostile-Demi
    /Eurostile-DemiOblique
    /Eurostile-ExtendedTwo
    /EurostileLTStd-Demi
    /EurostileLTStd-DemiOblique
    /Eurostile-Oblique
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /ExPonto-Regular
    /FairfieldLH-Bold
    /FairfieldLH-BoldItalic
    /FairfieldLH-BoldSC
    /FairfieldLH-CaptionBold
    /FairfieldLH-CaptionHeavy
    /FairfieldLH-CaptionLight
    /FairfieldLH-CaptionMedium
    /FairfieldLH-Heavy
    /FairfieldLH-HeavyItalic
    /FairfieldLH-HeavySC
    /FairfieldLH-Light
    /FairfieldLH-LightItalic
    /FairfieldLH-LightSC
    /FairfieldLH-Medium
    /FairfieldLH-MediumItalic
    /FairfieldLH-MediumSC
    /FairfieldLH-SwBoldItalicOsF
    /FairfieldLH-SwHeavyItalicOsF
    /FairfieldLH-SwLightItalicOsF
    /FairfieldLH-SwMediumItalicOsF
    /Fences
    /Fenice-Bold
    /Fenice-BoldOblique
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /FlashD-Ligh
    /Flood
    /Folio-Bold
    /Folio-BoldCondensed
    /Folio-ExtraBold
    /Folio-Light
    /Folio-Medium
    /FontanaNDAaOsF
    /FontanaNDAaOsF-Italic
    /FontanaNDCcOsF-Semibold
    /FontanaNDCcOsF-SemiboldIta
    /FontanaNDEeOsF
    /FontanaNDEeOsF-Bold
    /FontanaNDEeOsF-BoldItalic
    /FontanaNDEeOsF-Light
    /FontanaNDEeOsF-Semibold
    /FormalScript421BT-Regular
    /Formata-Bold
    /Formata-MediumCondensed
    /ForteMT
    /FournierMT-Ornaments
    /FrakturBT-Regular
    /FrankfurterHigD
    /FranklinGothic-Book
    /FranklinGothic-BookItal
    /FranklinGothic-BookOblique
    /FranklinGothic-Condensed
    /FranklinGothic-Demi
    /FranklinGothic-DemiItal
    /FranklinGothic-DemiOblique
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItal
    /FranklinGothic-HeavyOblique
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumItal
    /FranklinGothic-Roman
    /Freeform721BT-Bold
    /Freeform721BT-BoldItalic
    /Freeform721BT-Italic
    /Freeform721BT-Roman
    /FreestyleScrD
    /FreestyleScript
    /Freestylescript
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-CondensedLight
    /Futura-CondensedLightOblique
    /Futura-ExtraBold
    /Futura-ExtraBoldOblique
    /Futura-Heavy
    /Futura-HeavyOblique
    /Futura-Light
    /Futura-LightOblique
    /Futura-Oblique
    /Futura-Thin
    /Galliard-Black
    /Galliard-BlackItalic
    /Galliard-Bold
    /Galliard-BoldItalic
    /Galliard-Italic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Galliard-Roman
    /Galliard-Ultra
    /Galliard-UltraItalic
    /Garamond-Antiqua
    /GaramondBE-Bold
    /GaramondBE-BoldExpert
    /GaramondBE-BoldOsF
    /GaramondBE-CnExpert
    /GaramondBE-Condensed
    /GaramondBE-CondensedSC
    /GaramondBE-Italic
    /GaramondBE-ItalicExpert
    /GaramondBE-ItalicOsF
    /GaramondBE-Medium
    /GaramondBE-MediumCn
    /GaramondBE-MediumCnExpert
    /GaramondBE-MediumCnOsF
    /GaramondBE-MediumExpert
    /GaramondBE-MediumItalic
    /GaramondBE-MediumItalicExpert
    /GaramondBE-MediumItalicOsF
    /GaramondBE-MediumSC
    /GaramondBE-Regular
    /GaramondBE-RegularExpert
    /GaramondBE-RegularSC
    /GaramondBE-SwashItalic
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-Book
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-BookItalic
    /Garamond-Halbfett
    /Garamond-HandtooledBold
    /Garamond-HandtooledBoldItalic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-BoldNarrow
    /GaramondITCbyBT-BoldNarrowItal
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondITCbyBT-BookNarrow
    /GaramondITCbyBT-BookNarrowItal
    /GaramondITCbyBT-Light
    /GaramondITCbyBT-LightCondensed
    /GaramondITCbyBT-LightCondItalic
    /GaramondITCbyBT-LightItalic
    /GaramondITCbyBT-LightNarrow
    /GaramondITCbyBT-LightNarrowItal
    /GaramondITCbyBT-Ultra
    /GaramondITCbyBT-UltraCondensed
    /GaramondITCbyBT-UltraCondItalic
    /GaramondITCbyBT-UltraItalic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondThree
    /GaramondThree-Bold
    /GaramondThree-BoldItalic
    /GaramondThree-BoldItalicOsF
    /GaramondThree-BoldSC
    /GaramondThree-Italic
    /GaramondThree-ItalicOsF
    /GaramondThree-SC
    /GaramondThreeSMSIISpl-Italic
    /GaramondThreeSMSitalicSpl-Italic
    /GaramondThreeSMSspl
    /GaramondThreespl
    /GaramondThreeSpl-Bold
    /GaramondThreeSpl-Italic
    /Garamond-Ultra
    /Garamond-UltraCondensed
    /Garamond-UltraCondensedItalic
    /Garamond-UltraItalic
    /GarthGraphic
    /GarthGraphic-Black
    /GarthGraphic-Bold
    /GarthGraphic-BoldCondensed
    /GarthGraphic-BoldItalic
    /GarthGraphic-Condensed
    /GarthGraphic-ExtraBold
    /GarthGraphic-Italic
    /Geometric231BT-HeavyC
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Giddyup
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldExtraCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-ExtraBoldDisplay
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSans-LightShadowed
    /GillSans-Shadowed
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gill-Special
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /Glypha
    /Glypha-Bold
    /Glypha-BoldOblique
    /Glypha-Oblique
    /Gothic-Thirteen
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /GoudyCatalogueBT-Regular
    /Goudy-ExtraBold
    /GoudyHandtooledBT-Regular
    /GoudyHeavyfaceBT-Regular
    /GoudyHeavyfaceBT-RegularCond
    /Goudy-Italic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-ExtraBold
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudySans-Black
    /GoudySans-BlackItalic
    /GoudySans-Bold
    /GoudySans-BoldItalic
    /GoudySans-Book
    /GoudySans-BookItalic
    /GoudySansITCbyBT-Black
    /GoudySansITCbyBT-BlackItalic
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Light
    /GoudySansITCbyBT-LightItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GoudySans-Medium
    /GoudySans-MediumItalic
    /Granjon
    /Granjon-Bold
    /Granjon-BoldOsF
    /Granjon-Italic
    /Granjon-ItalicOsF
    /Granjon-SC
    /GreymantleMVB-Ornaments
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Black-SemiBold
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Compressed
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-Light-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Condensed-Thin
    /Helvetica-ExtraCompressed
    /Helvetica-Fraction
    /Helvetica-FractionBold
    /HelveticaInserat-Roman
    /HelveticaInserat-Roman-SemiBold
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-Black
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackCondObl
    /HelveticaNeue-BlackExt
    /HelveticaNeue-BlackExtObl
    /HelveticaNeue-BlackItalic
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldExt
    /HelveticaNeue-BoldExtObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-ExtBlackCond
    /HelveticaNeue-ExtBlackCondObl
    /HelveticaNeue-Extended
    /HelveticaNeue-ExtendedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyCond
    /HelveticaNeue-HeavyCondObl
    /HelveticaNeue-HeavyExt
    /HelveticaNeue-HeavyExtObl
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightCond
    /HelveticaNeue-LightCondObl
    /HelveticaNeue-LightExt
    /HelveticaNeue-LightExtObl
    /HelveticaNeue-LightItalic
    /HelveticaNeueLTStd-Md
    /HelveticaNeueLTStd-MdIt
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-MediumExt
    /HelveticaNeue-MediumExtObl
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-Thin
    /HelveticaNeue-ThinCond
    /HelveticaNeue-ThinCondObl
    /HelveticaNeue-ThinItalic
    /HelveticaNeue-UltraLigCond
    /HelveticaNeue-UltraLigCondObl
    /HelveticaNeue-UltraLigExt
    /HelveticaNeue-UltraLigExtObl
    /HelveticaNeue-UltraLight
    /HelveticaNeue-UltraLightItal
    /Helvetica-Oblique
    /Helvetica-UltraCompressed
    /HelvExtCompressed
    /HelvLight
    /HelvUltCompressed
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist531BT-BlackA
    /Humanist531BT-BoldA
    /Humanist531BT-RomanA
    /Humanist531BT-UltraBlackA
    /Humanist777BT-BlackB
    /Humanist777BT-BlackCondensedB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldCondensedB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ExtraBlackB
    /Humanist777BT-ExtraBlackCondB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightCondensedB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist777BT-RomanCondensedB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /HumanistSlabserif712BT-Bold
    /HumanistSlabserif712BT-Italic
    /HumanistSlabserif712BT-Roman
    /ICMEX10
    /ICMMI8
    /ICMSY8
    /ICMTT8
    /Iglesia-Light
    /ILASY8
    /ILCMSS8
    /ILCMSSB8
    /ILCMSSI8
    /Imago-Book
    /Imago-BookItalic
    /Imago-ExtraBold
    /Imago-ExtraBoldItalic
    /Imago-Light
    /Imago-LightItalic
    /Imago-Medium
    /Imago-MediumItalic
    /Industria-Inline
    /Industria-InlineA
    /Industria-Solid
    /Industria-SolidA
    /Insignia
    /Insignia-A
    /IPAExtras
    /IPAHighLow
    /IPAKiel
    /IPAKielSeven
    /IPAsans
    /ITCGaramondMM
    /ITCGaramondMM-It
    /JAKEOpti-Regular
    /JansonText-Bold
    /JansonText-BoldItalic
    /JansonText-Italic
    /JansonText-Roman
    /JansonText-RomanSC
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Juniper
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kaufmann
    /Kaufmann-Bold
    /KeplMM-Or2
    /KisBT-Italic
    /KisBT-Roman
    /KlangMT
    /Kuenstler480BT-Black
    /Kuenstler480BT-Bold
    /Kuenstler480BT-BoldItalic
    /Kuenstler480BT-Italic
    /Kuenstler480BT-Roman
    /KunstlerschreibschD-Bold
    /KunstlerschreibschD-Medi
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LASY10
    /LASY5
    /LASY6
    /LASY7
    /LASY8
    /LASY9
    /LASYB10
    /LatinMT-Condensed
    /LCIRCLE10
    /LCIRCLEW10
    /LCMSS8
    /LCMSSB8
    /LCMSSI8
    /LDecorationPi-One
    /LDecorationPi-Two
    /Leawood-Black
    /Leawood-BlackItalic
    /Leawood-Bold
    /Leawood-BoldItalic
    /Leawood-Book
    /Leawood-BookItalic
    /Leawood-Medium
    /Leawood-MediumItalic
    /LegacySans-Bold
    /LegacySans-BoldItalic
    /LegacySans-Book
    /LegacySans-BookItalic
    /LegacySans-Medium
    /LegacySans-MediumItalic
    /LegacySans-Ultra
    /LegacySerif-Bold
    /LegacySerif-BoldItalic
    /LegacySerif-Book
    /LegacySerif-BookItalic
    /LegacySerif-Medium
    /LegacySerif-MediumItalic
    /LegacySerif-Ultra
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Slanted
    /Life-Bold
    /Life-Italic
    /Life-Roman
    /LINE10
    /LINEW10
    /Linotext
    /Lithos-Black
    /LithosBold
    /Lithos-Bold
    /Lithos-Regular
    /LOGO10
    /LOGO8
    /LOGO9
    /LOGOBF10
    /LOGOSL10
    /LOMD-Normal
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaHandwritingItalic
    /LucidaMath-Symbol
    /LucidaSansTypewriter
    /LucidaSansTypewriter-Bd
    /LucidaSansTypewriter-BdObl
    /LucidaSansTypewriter-Obl
    /LucidaTypewriter
    /LucidaTypewriter-Bold
    /LucidaTypewriter-BoldObl
    /LucidaTypewriter-Obl
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /Machine
    /Machine-Bold
    /Marigold
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatrixScriptBold
    /MatrixScriptBoldLin
    /MatrixScriptBook
    /MatrixScriptBookLin
    /MatrixScriptRegular
    /MatrixScriptRegularLin
    /Melior
    /Melior-Bold
    /Melior-BoldItalic
    /Melior-Italic
    /MercuriusCT-Black
    /MercuriusCT-BlackItalic
    /MercuriusCT-Light
    /MercuriusCT-LightItalic
    /MercuriusCT-Medium
    /MercuriusCT-MediumItalic
    /MercuriusMT-BoldScript
    /Meridien-Bold
    /Meridien-BoldItalic
    /Meridien-Italic
    /Meridien-Medium
    /Meridien-MediumItalic
    /Meridien-Roman
    /Minion-Black
    /Minion-Bold
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-BoldItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-DisplayItalic
    /Minion-DisplayRegular
    /MinionExp-Italic
    /MinionExp-Semibold
    /MinionExp-SemiboldItalic
    /Minion-Italic
    /Minion-Ornaments
    /Minion-Regular
    /Minion-Semibold
    /Minion-SemiboldItalic
    /MonaLisa-Recut
    /MrsEavesAllPetiteCaps
    /MrsEavesAllSmallCaps
    /MrsEavesBold
    /MrsEavesFractions
    /MrsEavesItalic
    /MrsEavesPetiteCaps
    /MrsEavesRoman
    /MrsEavesRomanLining
    /MrsEavesSmallCaps
    /MSAM10
    /MSAM10A
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM10A
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MTEX
    /MTEXB
    /MTEXH
    /MTGU
    /MTGUB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MTSYN
    /MusicalSymbols-Normal
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-Condensed
    /Myriad-Italic
    /MyriadMM
    /MyriadMM-It
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /NeuzeitS-Book
    /NeuzeitS-BookHeavy
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCaledonia
    /NewCaledonia-Black
    /NewCaledonia-BlackItalic
    /NewCaledonia-Bold
    /NewCaledonia-BoldItalic
    /NewCaledonia-BoldItalicOsF
    /NewCaledonia-BoldSC
    /NewCaledonia-Italic
    /NewCaledonia-ItalicOsF
    /NewCaledonia-SC
    /NewCaledonia-SemiBold
    /NewCaledonia-SemiBoldItalic
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-BoldOblique
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewsGothic-Oblique
    /New-Symbol
    /NovareseITCbyBT-Bold
    /NovareseITCbyBT-BoldItalic
    /NovareseITCbyBT-Book
    /NovareseITCbyBT-BookItalic
    /Nueva-BoldExtended
    /Nueva-Roman
    /NuptialScript
    /OceanSansMM
    /OceanSansMM-It
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OnyxMT
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-BoldOblique
    /Optima-ExtraBlack
    /Optima-ExtraBlackItalic
    /Optima-Italic
    /Optima-Oblique
    /OSPIRE-Plain
    /OttaIA
    /Otta-wa
    /Ottawa-BoldA
    /OttawaPSMT
    /Oxford
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /Parisian
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PhotinaMT
    /PhotinaMT-Bold
    /PhotinaMT-BoldItalic
    /PhotinaMT-Italic
    /PhotinaMT-SemiBold
    /PhotinaMT-SemiBoldItalic
    /PhotinaMT-UltraBold
    /PhotinaMT-UltraBoldItalic
    /Plantin
    /Plantin-Bold
    /Plantin-BoldItalic
    /Plantin-Italic
    /Plantin-Light
    /Plantin-LightItalic
    /Plantin-Semibold
    /Plantin-SemiboldItalic
    /Poetica-ChanceryI
    /Poetica-SuppLowercaseEndI
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /ProseAntique-Bold
    /ProseAntique-Normal
    /QuaySansEF-Black
    /QuaySansEF-BlackItalic
    /QuaySansEF-Book
    /QuaySansEF-BookItalic
    /QuaySansEF-Medium
    /QuaySansEF-MediumItalic
    /Quorum-Black
    /Quorum-Bold
    /Quorum-Book
    /Quorum-Light
    /Quorum-Medium
    /Raleigh
    /Raleigh-Bold
    /Raleigh-DemiBold
    /Raleigh-Medium
    /Revival565BT-Bold
    /Revival565BT-BoldItalic
    /Revival565BT-Italic
    /Revival565BT-Roman
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /RMTMI
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /RotisSansSerif
    /RotisSansSerif-Bold
    /RotisSansSerif-ExtraBold
    /RotisSansSerif-Italic
    /RotisSansSerif-Light
    /RotisSansSerif-LightItalic
    /RotisSemiSans
    /RotisSemiSans-Bold
    /RotisSemiSans-ExtraBold
    /RotisSemiSans-Italic
    /RotisSemiSans-Light
    /RotisSemiSans-LightItalic
    /RotisSemiSerif
    /RotisSemiSerif-Bold
    /RotisSerif
    /RotisSerif-Bold
    /RotisSerif-Italic
    /RunicMT-Condensed
    /Sabon-Bold
    /Sabon-BoldItalic
    /Sabon-Italic
    /Sabon-Roman
    /SackersGothicLight
    /SackersGothicLightAlt
    /SackersItalianScript
    /SackersItalianScriptAlt
    /Sam
    /Sanvito-Light
    /SanvitoMM
    /Sanvito-Roman
    /Semitica
    /Semitica-Italic
    /SIVAMATH
    /Siva-Special
    /SMS-SPELA
    /Souvenir-Demi
    /Souvenir-DemiItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light
    /Souvenir-LightItalic
    /SpecialAA
    /Special-Gali
    /Sp-Sym
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-PhoneticAlternate
    /StoneSans-PhoneticIPA
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /StoneSerif
    /StoneSerif-Italic
    /StoneSerif-PhoneticAlternate
    /StoneSerif-PhoneticIPA
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss921BT-RegularA
    /Symbol
    /Syntax-Black
    /Syntax-Bold
    /Syntax-Italic
    /Syntax-Roman
    /Syntax-UltraBlack
    /Tekton
    /Times-Bold
    /Times-BoldA
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-Italic
    /Times-NewRoman
    /Times-NewRomanBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-PhoneticAlternate
    /Times-PhoneticIPA
    /Times-Roman
    /Times-RomanSmallCaps
    /Times-Sc
    /Times-SCB
    /Times-special
    /TimesTenGreekP-Upright
    /TradeGothic
    /TradeGothic-Bold
    /TradeGothic-BoldCondTwenty
    /TradeGothic-BoldCondTwentyObl
    /TradeGothic-BoldOblique
    /TradeGothic-BoldTwo
    /TradeGothic-BoldTwoOblique
    /TradeGothic-CondEighteen
    /TradeGothic-CondEighteenObl
    /TradeGothicLH-BoldExtended
    /TradeGothicLH-Extended
    /TradeGothic-Light
    /TradeGothic-LightOblique
    /TradeGothic-Oblique
    /Trajan-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trajan-Regular
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /Transitional551BT-MediumB
    /Transitional551BT-MediumItalicB
    /Univers
    /Universal-GreekwithMathPi
    /Universal-NewswithCommPi
    /Univers-BlackExt
    /Univers-BlackExtObl
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-ExtraBlackExt
    /Univers-ExtraBlackExtObl
    /Univers-Light
    /Univers-LightOblique
    /UniversLTStd-Black
    /UniversLTStd-BlackObl
    /Univers-Oblique
    /Utopia-Black
    /Utopia-BlackOsF
    /Utopia-Bold
    /Utopia-BoldItalic
    /Utopia-Italic
    /Utopia-Ornaments
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Viva-BoldExtraExtended
    /Viva-Regular
    /Weidemann-Black
    /Weidemann-BlackItalic
    /Weidemann-Bold
    /Weidemann-BoldItalic
    /Weidemann-Book
    /Weidemann-BookItalic
    /Weidemann-Medium
    /Weidemann-MediumItalic
    /WindsorBT-Elongated
    /WindsorBT-Light
    /WindsorBT-LightCondensed
    /WindsorBT-Roman
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings for creating PDF files for submission to The Sheridan Press. These settings configured for Acrobat v6.0 08/06/03.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


