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The Psychophysics of Terror Attack Casualty Counts

Matt Baucum and Richard John∗

In communicating the risk that terror attacks pose to the public, government agencies and
other organizations must understand which characteristics of an attack contribute to the pub-
lic’s perception of its severity. An attack’s casualty count is one of the most commonly used
metrics of a terror attack’s severity, yet it is unclear whether the public responds to informa-
tion about casualty count when forming affective and cognitive reactions to terror attacks.
This study sought to characterize the “psychophysical function” relating terror attack casu-
alty counts to the severity of the affective and cognitive reactions they elicit. We recruited
n = 684 Mechanical Turk participants to read a realistic vignette depicting either a biological
or radiological terror attack, whose death toll ranged from 20 to 50,000, and rated their levels
of fear and anger along with the attack’s severity. Even when controlling for the perceived
plausibility of the scenarios, participants’ severity ratings of each attack were logarithmic
with respect to casualty count, while ratings of fear and anger did not significantly depend
on casualty count. These results were consistent across attack weapon (biological vs. radi-
ological) and time horizon of the casualties (same-day or anticipated to occur over several
years). These results complement past work on life loss valuation and highlight a potential
bifurcation between the public’s affective and cognitive evaluations of terror attacks.
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1. INTRODUCTION

Many instances arise where agencies and orga-
nizations must effectively communicate information
about past terror attacks to the public. The U.S. State
Department may raise a foreign country’s travel ad-
visory level based on a string of recent terror events,
and may need to justify this decision to prospective
travelers. A large event venue may enhance its se-
curity screening procedures after a terror attack at a
similar venue, and may need to explain this rationale
to its patrons. Philanthropic organizations may cam-
paign for humanitarian donations to a nation gripped
by instability and wish to communicate the severity
of the terror attacks that have been carried out.
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In these instances, effective public communica-
tion depends on an agency’s or organization’s abil-
ity to understand how the public interprets informa-
tion about terror attacks. If a string of severe terror
attacks leads to a change in transportation security
or travel policy, agencies must be able to trust that
the attack threat severity will be well-understood by
the public. Of course, threat “severity” is a multi-
faceted construct in the domain of terrorism, but the
most prominent and salient component is the num-
ber of lives that the attack claims. Intuitively, the
perceived severity of a terror attack should mono-
tonically increase with its casualty count, all else be-
ing equal—yet the precise nature of this relationship,
and whether it obeys this prescriptive monotonicity,
is an empirical question that has not been resolved.
This study aims to build on previous work on public
perceptions of death tolls from terror attacks to iden-
tify (1) the degree to which risk perceptions of ter-
ror attacks are impacted by the number of lives they
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claim, (2) which psychological variables are most in-
fluenced by casualty counts, and (3) the functional
form of these relationships.

1.1. Public Perceptions of Casualty
Counts: Past Research

The dominant theoretical perspective relevant
to this investigation is that subjective valuations
of life loss generally follow a concave function, a
phenomenon that has been termed “psychophysi-
cal numbing” (Fetherstonhaugh, Slovic, Johnson, &
Friedrich, 1997; Friedrich & Dood, 2009; Friedrich
et al., 1999; Slovic, 2007). Respondents in these stud-
ies placed greater value on saving a fixed number
of lives in the context of smaller (as opposed to
larger) death tolls, suggesting decreasing marginal
value placed on each life as total casualty counts in-
crease (note that we use the term casualty to imply
deaths, rather than the sum of deaths and nonlethal
injuries). This conclusion was also supported by pre-
vious work (Summers, Slovic, Hine, & Zuliani, 1994),
which found that respondents perceived the magni-
tude of an armed conflict to be concavely related to
the number of lives claimed.

Olivola and Sagara (2009) provide a theoretical
basis for the empirical results described above, hy-
pothesizing that the “value” associated with a par-
ticular casualty count is determined by its percentile
rank among a random sample of remembered casu-
alty counts from past events. Under this model, an in-
dividual’s value function follows the same form as the
cumulative distribution function of casualty counts
that the individual has observed over time. The au-
thors demonstrated that the distributions of disaster-
related fatalities across multiple countries generally
produced concave cumulative distribution functions,
which in turn predicted concave value functions over
life loss.

This notion of a concave disutility function over
life loss aligns with other research on decision the-
ory, in which concave utility functions over rewards
(such as money) frequently arise (Bernoulli, 1954),
especially in affectively rich environments (Hsee &
Rottenstreich, 2004). Yet the present study is pri-
marily interested in the psychophysical function gov-
erning the magnitude of individuals’ reactions to
events, rather than participants’ measured evalua-
tions of their disutility (Olivola & Sagara, 2009) or
of the value of preventing the life loss altogether
(Fetherstonhaugh et al., 1997; Friedrich & Dood,
2009; Friedrich et al., 1999). Note that, despite the

use of the term “psychophysics” in past work on
casualty perceptions (“psychophysical numbing” in
Fetherstonhaugh et al., 1997; Friedrich & Dood,
2009; Friedrich et al., 1999), these studies used value-
based tradeoffs to assess the subjective utility of life-
saving interventions. In contrast, true psychophysi-
cal functions relate stimuli to the magnitudes of the
psychological reactions they elicit, which is not nec-
essarily equivalent to an individual’s disutility func-
tions yet still highly relevant to his or her reactions to
catastrophic events.

One of the most fundamental principles in
psychophysics is that the ability to detect a constant
difference between sensory stimuli decreases as
their absolute magnitude increases (Fechner, 1966;
Weber, 1834); that is, the magnitude of the “just
noticeable difference” (the smallest difference an
individual can reliably detect) is proportional to the
magnitude of the stimulus. Such a principle would
suggest that the psychophysical function relating
event casualties to individuals’ cognitive and emo-
tional reactions follows a concave form, similar to the
concave value/disutility functions previously estab-
lished for life loss. Yet as we discuss in Section 1.2,
there are myriad reasons for questioning whether
the same degree of concavity that governs value
functions and psychophysical functions over physical
stimuli should apply to the case of terror attacks.

1.2. Terrorism as a Possible Boundary Condition

Terror attacks, compared to other forms of life
loss, possess unique features that may represent
boundary conditions for the concavity observed in
psychophysical functions and in value functions over
life loss in other domains.

Compared to instances of disease or humanitar-
ian crises (on which much of the loss-of-life litera-
ture is based), terror attacks are strictly adversarial in
nature, and can thus signal to the public that future
attacks may be more likely than previously thought
(Marshall et al., 2007). This may be why terror at-
tacks are judged as more dangerous than more mun-
dane, higher-likelihood hazards (Sunstein, 2003), and
why the public values the prevention of terrorism-
related deaths far more than the prevention of nat-
ural disaster deaths (Viscusi, 2009).

Such evidence of terrorism’s high affective
salience may mean that terror attacks instill an
even more severe insensitivity to human life than is
observed in other domains. Research by Hsee and
Rottenstreich (2004) suggests that individuals



www.manaraa.com

Psychophysics of Terror 401

become less sensitive to differences in reward
magnitude as the affective salience of the stimulus
increases. It is possible that the fear and unpre-
dictability associated with terror attacks makes
distinctions in fatality counts (which, while not a re-
ward stimulus, still carry intrinsic meaning) even less
noticeable than in other domains. Empirical work on
terrorism risk perception seems to lend preliminary
support to this notion. Cui, Rosoff, and John (2016)
found that, in a sequence of terror attack vignettes,
attack frequency (and thus, overall death toll) did
not influence respondents’ negative affect, risk per-
ception, or behavioral avoidance tendencies, while a
study by Burns and Slovic (2010) found that chang-
ing a fictional attack’s death toll from 0 to 495 did not
influence respondents’ risk perceptions of terrorism.

Complete insensitivity to life loss seems espe-
cially feasible when dealing with high-casualty ter-
ror attacks. The September 11 attacks claimed more
than 3,000 lives, while unconventional terror meth-
ods (such as nuclear or biological terrorism) could
feasibly claim far more. Yet Olivola and Sagara’s
(2009) model of casualty perceptions was largely
based on events claiming less than 1,000 lives, and
relied on estimated counts of higher casualty events
due to their low prevalence in worldwide news cov-
erage. It is thus unknown whether public perceptions
of high-casualty terror attacks would exhibit any sen-
sitivity to death tolls—that is, whether an individual
would perceive an attack claiming 4,000 lives as any
different than one claiming 10,000 lives, if both death
tolls exceeded those of any other event he or she had
previously encountered.

Keep in mind that we do not interpret these stud-
ies to mean that individuals will be insensitive to life
loss due to terrorism; we actually hypothesize the op-
posite (see Section 1.3). We merely argue that the
public’s sensitivity to casualty count should be posi-
tively demonstrated for the specific case of terrorism,
rather than merely assumed from past research.

1.3. Present Study

Our primary goal is to investigate whether in-
dividuals’ perceptions of terror attacks are sensitive
to the number of lives the attack claims, given ter-
rorism’s unique affective features and the null effect
of casualty count seen in past research on terrorism.
Support for this notion would not only bolster the lit-
erature on public reactions to life loss, but would bet-
ter inform how government agencies communicate to
the public about terror attack severity.

To robustly test this research question, our study
involves the following:

� Realistic terror attack vignettes: We measure re-
spondents’ reactions to vivid, hypothetical ter-
ror attack scenarios, a common technique in
research on terrorism risk perception (Burns
& Slovic, 2010; Cui et al., 2016; Rosoff, John,
& Prager, 2012; Rosoff, Siko, John, & Burns,
2013). Relying on carefully crafted scenarios,
rather than on real events, allows us to ran-
domly assign respondents to different casualty
counts while holding all other attack features
constant.

� Unconventional terror attack methods: Our sce-
narios describe terror attacks carried out with
CBRN (chemical, biological, radiological, nu-
clear) methods. Although most terror attacks
use “conventional” tactics such as explosives or
firearms, “unconventional” CBRN attacks have
a far greater potential for life loss. This allows us
to test a greater range of casualty counts than vi-
gnettes involving firearms or explosives (which
typically do not claim more than 100–200 lives).

� Variation in casualty time horizon: To test the
robustness of any notable effects of casualty
count, we administered scenarios that involved
either immediate or delayed fatalities. In our
scenarios, immediate fatalities occurred on the
day of the attack, whereas delayed fatalities
were described as anticipated over a 20-year
time horizon, due to the health effects of the
chemical/biological substance used in the attack
(see Section 2). Public communication about
terror attack casualties may involve fatalities
that have already occurred, or may involve fa-
talities that are anticipated or counterfactual
(e.g., an attack would have killed 30 people if
it had not been prevented); thus, we sought to
test whether actual versus hypothetical casu-
alties differentially impacted individuals’ reac-
tions to an attack.

� Variation of attack method: We also sought
to test our results’ robustness against differ-
ent mechanisms through which an attack might
cause fatalities. Biological weapons represent a
unique case within the realm of unconventional
terrorism since they can be transmitted between
individuals, unlike other attack methods whose
victims must be present at the initial attack.
We thus randomly assigned respondents’ attack
scenarios to describe a biological or chemical
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attack. This allowed us to ensure that all respon-
dents’ scenarios involved hazardous substances,
while testing for our results’ robustness against
the specific fatality mechanism (transmittable
vs. nontransmittable agent).

� Multiple dependent variables: Individuals’ reac-
tions to hazards are determined by both cogni-
tive and emotional factors (Loewenstein, We-
ber, Hsee, & Welch, 2001), and it is possible that
cognitive and emotional appraisals of a terror
attack will differentially depend on the attack’s
death toll. We thus measure respondents’ af-
fective reactions (self-reported fear and anger)
and cognitive perceptions (perceived severity)
for each attack vignette.

In line with past research on perceptions of life
loss, we hypothesize that respondents’ self-reported
emotional and cognitive reactions will exhibit (con-
cave) sensitivity to casualty count across all attack
vignettes, regardless of attack method (chemical vs.
biological) or casualty time horizon (immediate vs.
delayed).

2. METHODS

2.1. Respondents

A total of 802 respondents were recruited from
Amazon Mechanical Turk and paid $0.50 each to
complete a brief survey on their reactions to a ter-
ror scenario. Of the original sample, we removed 108
(13.5%) who failed an attention check question (a
four-option item asking which kind of weapon was
used in the attack scenario) and 10 who failed to
enter their city location, for a final sample size of
n = 684. Table I shows the demographic breakdown
of the sample for each combination of scenario type
(chemical vs. biological) and time horizon (immedi-
ate vs. delayed). Note that racial categories with less
than 1% representation in the sample are reported as
“other.”

2.2. Procedure

After affirming their consent to participate, re-
spondents read a brief, hypothetical terror attack
scenario. Before proceeding to the scenario, respon-
dents indicated the name of the large city (with a pop-
ulation greater than 100,000) that they lived nearest,
or a large city they were familiar with or had visited
if they did not wish to provide information specific

Table I. Demographic Characteristics by Scenario Condition

Immediate Time
Horizon

Delayed Time
Horizon

Chemical
(n = 168)

Biological
(n = 173)

Chemical
(n = 182)

Biological
(n = 161)

Male 54.8% 51.4% 52.7% 46.6%
Female 44.0% 48.0% 46.7% 53.4%
Hispanic/Latino 9.5% 8.1% 8.8% 8.7%
Not Hispanic/

Latino
90.5% 91.9% 91.2% 91.3%

Black 4.8% 6.9% 6.6% 9.3%
Caucasian 82.7% 75.1% 78.6% 78.9%
East Asian 5.4% 5.8% 7.7% 3.7%
South Asian 0.0% 4.0% 0.5% 1.9%
Multiracial 4.2% 5.8% 2.7% 3.1%
Other/no answer 2.9% 2.4% 3.9% 3.1%

Median age
(years)

33 33 34 33

to their location. This value was then piped into the
fictional terrorism vignette as the attack location; for
example, if a participant entered “Dallas” as his or
her nearest large city, the scenario would indicate
“there has been a major terror attack in downtown
Dallas.” Each scenario spanned three screens, each
of which allowed respondents to advance only after
10 seconds (which was deemed adequate time to read
the page).

Scenarios were constructed as breaking news
stories, describing a group of terrorists that drove
through the downtown area of each respondent’s
chosen city and released an unknown gaseous sub-
stance that forced many people to seek medical treat-
ment. Scenarios described either a chemical attack,
involving a gaseous “blister agent” that damaged the
lungs, or a biological attack, involving the bacteria
Yersinia pestis, which also targeted the lungs. Fur-
thermore, respondents were randomly assigned to
one of two possible time frames for casualties from
the attack, which were either immediate (i.e., had
already occurred) or delayed (i.e., expected to oc-
cur in the future), resulting in four distinct scenarios.
The immediate chemical and immediate biological
scenarios stated that a specific number of casualties
had already occurred due to the chemical/biological
weapon. The delayed chemical scenario indicated
that casualties are anticipated to occur over the next
20 years, as the result of the chemical weapon’s de-
layed yet harmful effects on the respiratory system
of exposed individuals. The delayed biological sce-
nario suggested that the infection that was released
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would continue to spread to new victims, and was
anticipated to claim further casualties over the next
20 years because of this. Finally, within each sce-
nario, respondents were also randomly assigned to
read that the attack had killed (or was expected to
kill) either 20, 60, 200, 600, 1,800, 5,400, 16,400, or
50,000 people. These casualties counts were designed
to ensure a sufficiently large range of values, and to
ensure a relatively constant multiple between con-
secutive values; each casualty count value is roughly
triple the next lowest value.

After reading the scenario, respondents com-
pleted a series of self-report items and demographic
questions. Median completion time was six minutes,
with an interquartile range of four minutes.

2.3. Materials

Respondents’ emotional reactions to the vi-
gnettes were operationalized as their self-reported
levels of fear and anger after reading their assigned
scenario (see Lerner & Keltner, 2001). Two items
were used to measure each emotion:

(1) Think about the fact that these kinds of attacks
are possible, and that there are people who
might try to commit an attack like the one just
described. How [fearful/angry] does this make
you feel? (0–10 scale, ranging from “not at all
fearful” to “extremely fearful”).

(2) I feel [scared/angry] about the threat of terror-
ism after reading about this possible terrorist
attack (seven-point scale, “strongly disagree”
to “strongly agree”).

Respondents’ cognitive reactions to the attack
were operationalized as how severe they perceived
the attack to be, as measured by the following
items:

(1) On a scale of 1–10, how extensive do you
think the consequences of this attack were?
That is, how extensive was the overall dam-
age that the attack caused? (0–10 scale, “con-
tained/not at all extensive” to “incredibly
widespread/extensive”).

(2) On a scale of 0–10, how severe do you think
this attack was? (0–10 scale, “not severe at all”
to “extremely severe”).

Finally, to control for differences in the per-
ceived realism of each scenario and casualty con-
dition, respondents rated the plausibility of the at-

Table II. Mean (SD) of Fear, Anger, and Severity Scores by
(Expected) Casualty Count

(Expected)
Casualties Fear Anger Severity

20 6.79 (2.39) 7.47 (2.21) 6.31 (2.25)
60 7.11 (2.48) 7.89 (2.17) 6.79 (2.10)
200 7.16 (2.04) 6.76 (2.16) 6.91 (2.34)
600 6.91 (2.61) 7.55 (2.33) 7.58 (2.06)
1,800 6.37 (2.86) 7.17 (2.75) 7.62 (1.86)
5,400 6.76 (2.31) 7.63 (1.93) 7.93 (1.61)
16,400 6.83 (2.48) 7.40 (2.29) 8.15 (1.82)
50,000 6.77 (2.59) 7.66 (2.31) 8.44 (1.71)

tack scenario on a nine-point scale that ranged from
“extremely believable” to “extremely unbelievable.”
Note that the mean believability score was 2.82 out
of 9 (between “moderately believable” and “very
believable”).

For each of the two-item scales for fear, anger,
and severity, Cronbach’s alpha values suggested suf-
ficient internal consistency (αfear = 0.79, αanger = 0.76,
αseverity = 0.90), and each item was more highly cor-
related with its other same-construct item than with
the other-construct items. Thus, each item’s score
was converted to a 0–10 scale, with the fear, anger,
and severity items being averaged together to create
composite scores for each construct. Perceived sever-
ity scale scores correlated at r = 0.34 with both the
fear and anger scale scores, and the latter two being
correlated r = 0.62.

3. RESULTS

3.1. Effect of Casualty Count

Table II and Fig. 1 present respondents’ fear,
anger, and severity scores across all assigned ca-
sualty counts, collapsed across scenario. Note that
scores are plotted against (natural) log-transformed
casualty counts, rather than raw casualty counts.
Given that each assigned casualty count is roughly
three times the next lowest value, the natural log-
transformation ensures almost equal spacing be-
tween them. That is, for any two casualty counts x
and 3x, the distance between their log transforma-
tions is constant and does not depend on x, as given
by ln(3x) – ln(x) = [ln(3) + ln(x)] – ln(x) = ln(3).
Note that perceptions of severity, but not fear or
anger scores, demonstrate an approximately linear
relationship with log-transformed casualty counts,
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Fig. 1. Mean fear, anger, and severity
scale scores by ln-casualty count.
Note: Casualty counts plotted on nat-
ural log-scale; a linear relationship
between self-report scores and log-
transformed casualty counts suggests a
logarithmic relationship between self-
report scores and raw casualty counts.
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Fig. 2. Severity score group means as a function of casualty count,
along with the best-fitting logarithmic curve.

suggesting a logarithmic relationship between raw
casualty counts and severity scores.

Linear regression models testing the effects of
log-transformed casualty count on self-report scores
confirmed this pattern of results. Casualty counts ex-
hibited no logarithmic effect on self-reported fear
(b = –0.035, p = 0.34) or anger (b = –0.022, p =
0.52), but did exhibit a significant logarithmic ef-
fect on perceptions of attack severity (b = 0.26,
p < 0.001), suggesting that self-reported severity per-
ceptions increased by 0.29 scale points (roughly 0.15
SD) for each tripling of the casualty count. Perceived
scenario plausibility also significantly predicted per-
ceived severity (b = 0.18, p < 0.001), but did not at-
tenuate the effect of casualty count when added into
the model (b = 0.27, p < 0.001).

Of course, this regression forces a logarithmic
functional form on the casualty–severity relationship,
an assumption that should be checked. Fig. 2 plots

severity scale scores as a function of casualty count,
along with the best-fitting logarithmic function (i.e.,
the log-transformation of the best-fit regression line
from the previous analysis). The group means cluster
tightly around the best-fit curve and suggest that the
data are indeed well-modeled by a logarithmic func-
tion. Note that the concavity of the severity–casualty
function is evident even at 5,400 casualties, suggest-
ing that this effect is not a mere artifact of the highest
casualty condition (50,000).

3.2. Robustness Across Scenario Variables

Attack method (chemical vs. biological) and
casualty time horizon (immediate vs. 20 years) both
influenced respondents’ mean ratings of attack sever-
ity, but did not appreciably alter the relationship
between casualty count and any of the dependent
variables. Specifically, adding the scenario variables
as dichotomous contrasts to the linear regression
analyses did suggest that respondents perceived the
chemical attack as more severe than the biological at-
tack (d = 0.15, p = 0.005), and the immediate casualty
attack more severe than the delayed casualty attack
(d = 0.39, p < 0.001). These main effects were quali-
fied by a significant interaction between weapon type
and time horizon (p = 0.009). Delayed casualties
(compared to immediate) substantially reduced
average severity ratings for the biological weapon
scenarios (Mbio.delayed = 6.72, Mbio.immediate = 7.83,
d = 0.96) but had only a small effect for the chemical
weapon scenarios (Mchem.delayed = 7.36, Mchem.immediate

= 7.88, d = 0.26). There were no significant scenario
effects on levels of fear or anger (ds < 0.05).
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Notably, attack method and casualty time hori-
zon did not significantly moderate the effects of
log-transformed casualty counts on fear, anger, or
perceived severity (ps > 0.05). Furthermore, 95%
confidence intervals for the effect of log-transformed
casualty counts on severity ratings exhibited consid-
erable overlap between the four scenarios. The confi-
dence intervals for the two delayed casualty scenarios
([0.116, 0.360] and [0.187, 0.447]) overlapped consid-
erably with those of the immediate casualty scenar-
ios ([0.146, 0.351] and [0.191, 0.395]), and the same
was true for the biological weapon scenarios ([0.146,
0.351] and [0.187, 0.447]) versus the chemical weapon
scenario ([0.116, 0.360] and [0.191, 0.395]).

Fig. 3 shows the effect of casualty count on anger,
fear, and severity ratings across all four scenarios.
The plots show considerable overlap in the scenario-
specific mean scores for anger and fear, suggesting
the null effect of time horizon and weapon type on
these variables. Conversely, the parallel trend lines
for severity ratings demonstrate how scenario type
impacted overall perceptions of severity, but not the
strength or form of their dependence on casualty
counts. That is, severity ratings were approximately
linear in log-transformed casualty counts across all
four scenario conditions, with no significant varia-
tions in the slope of these relationships.

4. DISCUSSION

Consistent with past research on public per-
ceptions of life loss, this experiment demonstrated
that respondents’ perceptions of a terror attack’s
severity were sensitive to the attack casualty count,
though such sensitivity diminished as casualty counts
increased. This logarithmic functional form of the
casualty–severity relationship aligns with past re-
search on sensory perception and decision theory,
given its prevalence in psychophysical and utility
functions, and builds on the notion that sensitivity to
a constant change in casualty count should decrease
as the total casualty count increases.

Interestingly, this effect was observed only for
respondents’ perceptions of attack severity (which
we deemed a “cognitive” perceptual measure), but
not self-reported anger or fear. This may explain why
some past studies (Burns & Slovic, 2010; Cui et al.,
2016) did not find main effects of casualty counts
on respondents’ perceptions, given that these stud-
ies focused on affective and risk perception measures
rather than perceived severity. It also suggests an in-
teresting bifurcation in how respondents made sense

of the attack scenario they were presented—their
cognitive assessment of the attack’s impact seemed to
take death toll into account, but self-reported emo-
tions did not. The same was true of the scenario
manipulations—there was a particularly strong re-
duction in perceived severity in the delayed biolog-
ical scenario, but no accompanying effect on fear or
anger ratings. Of course, this may partly be a limi-
tation of our self-report measures of fear and anger,
but it may also suggest a fruitful avenue for future
research on public terror attack perceptions. Psy-
chologists have long known that cognitive and emo-
tional appraisals of disaster events depend on differ-
ent sources of information (Loewenstein et al., 2001),
though this study raises the question of why casualty
count, arguably the most salient and dreaded effect
of a terror attack, did not factor into respondents’
self-reported emotional responses.

From a theoretical standpoint, these results
make a strong contribution to the literature on loss-
of-life perceptions due to the study’s experimental,
between-subject design. Rather than infer a concave
casualty–perception relationship based on risk pref-
erences (Olivola & Sagara, 2009) or relative compar-
isons (Fetherstonhaugh et al., 1997), this experiment
explicitly generated a “psychophysical curve” for ca-
sualty count severity perceptions using a between-
subject design in which respondents were exposed to
only a single casualty count. Remarkably, a strong
logarithmic relationship between casualty count and
severity perceptions clearly emerged. This result
strongly bolsters findings from previous research that
people react to relative, though not absolute, changes
in life loss—a defining feature of the logarithmic rela-
tionship shown here. Note that similar results might
have emerged by exposing participants to multiple
casualty counts; however, doing so might have in-
duced participants to respond based on rational com-
parisons between casualty conditions (e.g., “surely
5,000 deaths are worse than 200”) rather than on
their intrinsic reactions to a single scenario.

From a practical standpoint, this study suggests
that casualty count can effectively convey informa-
tion about the severity of a terror attack. Agencies
or organizations needing to communicate to the pub-
lic about past (or possible) terror attacks can likely
trust that the attack’s death toll will be generally per-
ceived as a proxy for its severity across a wide range
of attack types. Of course, such agencies should keep
in mind the diminishing marginal sensitivity of this
relationship. The perceived severity of a fixed num-
ber of lost or saved lives (e.g., a security procedure
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Fig. 3. Mean severity, fear, and anger scale scores by log-transformed casualty count and by scenario.

that can save 50 lives) will likely decrease as the total
number of lives in question increases—a previously
established pattern that has now been specifically
demonstrated in the context of terror attacks.

Although not central to our theoretical concerns,
it is interesting to note the effects of casualty time
horizon and attack method on respondents’ per-
ceptions of attack severity. Specifically, severity rat-
ings were particularly low among those who viewed
the delayed casualty biological attack. In this sce-
nario, most of the attack’s eventual victims were
not exposed to the weapon during the initial at-
tack, possibly causing its lethality to seem less im-
mediate/tangible than the immediate scenarios or
the delayed chemical scenario (in which the victims
were exposed to the lethal agent during the attack,
and simply took time for its effects to be realized).
However, future studies should better investigate the
public perceptions of unconventional terror attack
methods.

Among this study’s primary limitations are its
reliance on self-reported emotion and on hypo-
thetical terror attack vignettes. Although the use
of vignettes was necessary to control for all attack
features besides casualty count, future studies may
attempt similar analyses using real-world occur-
rences. Future work should also supplement these
findings with other measures of reaction intensity,
such as psychophysiological measures; such methods

(e.g., Hsee & Rottenstreich, 2004) could aid in
corroborating (or discrediting) our study’s lack of
a casualty–emotion link. Future work should also
investigate whether “perceived attack severity” has
any meaningful attitudinal or behavioral correlates
in the aftermath of a terror attack. Still, we argue
that this study lends strong theoretical support to
the study of life loss perceptions, while extending
previously demonstrated effects to the nuanced and
complicated domain of terrorism.
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