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Abstract

The authors present and analyze a model of the frequency of severe terrorist attacks,
which generalizes the recently proposed model of Johnson et al. This model, which is
based on the notion of self-organized criticality and which describes how terrorist
cells might aggregate and disintegrate over time, predicts that the distribution of
attack severities should follow a power-law form with an exponent of o = 5/2.
This prediction is in good agreement with current empirical estimates for terrorist
attacks worldwide, which give & = 2.4 £ 0.2 and which the authors show is indepen-
dent of certain details of the model. The authors close by discussing the utility of this
model for understanding terrorism and the behavior of terrorist organizations and
mention several productive ways it could be extended mathematically or tested
empirically.
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Richardson’s Law—one of the few robust statistical regularities in studies of political
conflict—states that the distribution of casualties in violent conflicts follows a power-
law form, in which the probability of an event with x deaths is p(x) o< x~*, where o is
a parameter called the scaling exponent (Cederman 2003; Richardson 1948, 1960).
Recent studies have used rigorous statistical methods to confirm this statistical law
for wars between 1816 and 1980 (Clauset, Shalizi, and Newman 2009; Newman
2005) and have extended it to cover the severity of individual terrorist attacks
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worldwide from 1968 to 2008 (Clauset, Shalizi, and Newman 2009; Clauset, Young,
and Gleditsch 2007).

Although Richardson’s original interest in violent conflicts was inclusive of both
wars and homicides, most research on the severity of conflicts has focused on wars
and other large-scale events, characterizing them mainly dichotomously according
to their incidence or absence (with some exceptions; see Cederman 2003 and Lacina
2006). Research on terrorism has tended to be similarly focused (Li 2005), with con-
siderable additional attention paid to its strategic elements (Enders and Sandler 2004;
Pape 2003). As a result, little is known systematically about what factors and mech-
anisms influence the severity of terrorist attacks. This ignorance is exacerbated in part
by the extreme scarcity of systematic, quantitative data about, for instance, the recruit-
ment, fund-raising, decision making, and structure of terrorist organizations or about
the counterterrorism efforts of states. But good-quality data about terrorist attacks
themselves do exist, and their systematic analysis led to the discovery that Richard-
son’s Law includes the severity of terrorist attacks.

Power-law distributions have recently attracted a great deal of interest across the
sciences and have been found to characterize the distribution of a wide variety of nat-
ural and social phenomena. Examples of power-law distributed quantities include
earthquakes, floods, and forest fires (Bak, Tang, and Wiesenfeld 1987; Malamud,
Morein, and Turcotte 1998; Newman 2005) as well as city sizes, citation counts for
scientific papers, the number of participants in strikes, and the frequency of words
in written language (Biggs 2005; Newman 2005; Simon 1955; Zipf 1949). These dis-
tributions are scientifically interesting because they depart dramatically from Central
Limit Theorem assumptions of normality (or even log-normality), and extremely large
or severe events are orders of magnitude more likely than would normally be
expected. Furthermore, the discovery that an empirical quantity follows a power-
law distribution suggests certain unusual kinds of mechanistic explanations for their
origin, for example, mechanisms that rely on long-range correlations, long-term mem-
ory effects, or positive feedbacks. In the case of terrorism, an understanding of the
social or political mechanisms that govern the frequency of severe terrorist attacks
would have strong implications for security policies. (Readers unfamiliar with
power-law distributions can refer to Appendix A for a brief primer or to reviews by
Kleiber and Kotz 2003; Newman 2005; and Mitzenmacher 2004.)

For terrorist attacks, recent analyses of empirical data suggest that the distribution of
event severities, that is, the number of deaths or casualties, follows such a power law and
that this statistical pattern has been largely stable during the past forty years despite
large changes in the global political system during the same period (Clauset, Young,
and Gleditsch 2007). (For concreteness, we reproduce this result from Clauset, Young,
and Gleditsch 2007 in Figure 1.) Clauset, Young, and Gleditsch (2007) further showed
that the severity of terrorist attacks remains power-law distributed, although with differ-
ent scaling exponents, even after controlling for the type of weapon used (e.g., firearms,
explosives, etc.) or the level of economic development of the target country, but not
when controlling for geographic region (e.g., North America, Europe, etc.) or tactic
(e.g., hostage, assassination, suicide bombing). Other studies of the severity of such
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Pr(X = x)

10 ' ' '
10 10’ 10° 10° 10
Severity (deaths), x

Figure |. The severities (number of deaths) for 13,274 fatal terrorist attacks worldwide from
1968 to 2008 (National Memorial Institute for the Prevention of Terrorism 2008)

NOTE: The data are plotted as a complementary cumulative distribution function Pr(X > x). The solid black
line shows the power-law behavior of the distribution, with scaling exponent @ = 2.4 +0.2 for x> 10
(Clauset, Shalizi, and Newman 2009).

attacks go further, suggesting that the frequency and severity of events within individual
conflicts, such as those in Colombia and Iraq, exhibit power-law statistics (Cioffi-
Revilla and Romero 2009; Johnson et al. 2005, 2006) and that observable changes in
the power law’s exponent over time are indicative of real and important shifts in the un-
derlying dynamics of the social and political generative processes.

At present, these ubiquitous power-law statistics lack a clear and well-supported
explanation: what mechanisms, political or otherwise, give rise to these law-like be-
haviors? A scientific answer to this question may ultimately shed light, in a manner
complementary to traditional studies, on the use of such tactics in violent conflicts
(Li 2005; Pape 2003), the internal dynamics of terrorist organizations (Clauset and
Gleditsch 2009; Cordes et al. 1985), and trends in global terrorism (Enders and San-
dler 2000; U.S. Department of State 2004). It may also shed light on the connection
between severity and other modalities (Clauset et al. forthcoming), for example, loca-
tion and timing; suggest novel intervention strategies or policy recommendations for
counterterrorism (Cronin 2003); and shed light on the connection between terrorism
and other kinds of violent conflicts, such as civil and international wars (Richardson
1960; Small and Singer 1982).
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To date, two explanations have been proposed for the origin of the observed power
law in the frequency of severe terrorist attacks.' One, proposed by Clauset, Young,
and Gleditsch (2007), relies on an exponential sampling mechanism in which states
and terrorists compete to decide which planned events become real. In this model, ter-
rorists invest time planning events, and the potential severity of these increases rough-
ly exponentially with the total planning time. Through counterterrorism actions by
states, along with other natural attrition factors, these potential events are then strong-
ly sampled, with the probability of a potential event’s becoming real decreasing
roughly exponentially with the size of the event. That is, large events are exponential-
ly less likely to become real than smaller events. The competition of these two expo-
nentials produces a power-law distribution in the severity of events, with the scaling
exponent o depending only on the two exponential rates.

The second mechanism, proposed by Johnson et al. (2005, 2006), is a self-organized
critical model (Bak, Tang, and Wiesenfeld 1987) of the internal dynamics of a modern
terrorist organization. In this model, a terrorist organization is composed of cells that
merge and fall apart according to simple probabilistic rules (see below). The long-
term dynamics of this aggregation-disintegration process produces a dynamic equilib-
rium or steady state that is characterized by a power-law distribution in the sizes of
cells and, by assumption, a power-law distribution in the severity of events. In this
model the scaling exponent in the steady state can be calculated exactly and is found
to be oo = 5/2. This value is in good agreement with the best current empirical esti-
mate of & =2.4+0.2 (Clauset, Shalizi, and Newman 2009) for terrorist attacks
worldwide from 1968 to 2008.

In this article, we mathematically study the Johnson et al. (2005, 2006) model. In par-
ticular, we generalize Johnson et al.’s specific model to a family of such models. We
then analytically solve for their steady-state behavior and show that a power-law distri-
bution is a universal feature® of this class of models. That is, provided the number N of
radicalized individuals is large N > 1, the appearance of the power-law distribution
and the value of its scaling exponent o does not depend on certain details of the model
itself. Mathematically speaking, our analysis is exact in the limit N — co. We note that
our asymptotic analysis is done purely for mathematical convenience; the limit N — oo
has no social meaning, and so long as N is very large, our results should hold.

The benefits of generalizing the Johnson et al. (2005, 2006) model are twofold.
First, there is the generalization itself, which extends the model in a new and important
direction and demonstrates that the model’s main qualitative result—the power-law
distribution in event sizes—is robust to certain specific modeling assumptions. Sec-
ond, by carefully describing the model’s assumptions and then mathematically work-
ing out their consequences, we can more precisely identify which empirical tests are
ultimately necessary to support or refute the model’s assumptions and predictions.
This approach defers answering the question of which mechanism produces the
power-law distribution in the frequency of severe terrorist attacks; however, this
seems acceptable partly because of the complexity of the model and its analysis
and partly because of our currently very limited knowledge of the social and political
processes that might give rise to the power-law distribution. This model-based
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approach can thus highlight which empirical facts it would be useful to know and
stimulate research in productive directions.

I. The Model

The model we analyze is based on five assumptions about the interaction of the ter-
rorist cells that make up a modern terrorist organization. We make no other assump-
tions about the relationship between these cells and the conflict or the terrorist
organization they inhabit, about the mode of attack or tactic used by an attacking
cell, or that this model represents the behavior of hierarchical terrorist organizations.

Although these assumptions are straightforward to state, and allow us to mathemat-
ically analyze their consequences, they embody strong and possibly unrealistic con-
straints on the internal dynamics of terrorist groups that have not yet been
systematically tested with empirical data. At present, however, this model is worth-
while to study mainly because it yields one prediction—a power-law distribution in
the frequency and severity of events—that agrees relatively well with a wide range
of empirical data (Cioffi-Revilla and Romero 2009; Clauset, Shalizi, and Newman
2009; Clauset, Young, and Gleditsch 2007; Johnson et al. 2005, 2006). By carefully
exploring the behavior of this model, we can identify quantitative predictions or crit-
ical assumptions that may be tested using the available empirical data. In our conclud-
ing remarks, we discuss some of these tests and possible extensions of the model that
relax some of the model’s assumptions.

The five model assumptions are the following:

1. There is a pool of N radicalized individuals who are inclined toward terror-
ism. We assume N to be large N > 1 and to be constant in time. This latter
assumption implies that terrorists who are eliminated for any reason, for
example, by counterterrorism measures, by intercell or intracell conflict,
by personal preferences, or in the course of their attacks, are replaced imme-
diately by an equal number of radicalized individuals.

2. These individuals can form cells of size 1,2, 3,4, .. .. Let n; denote the num-
ber of cells consisting of k£ = 1,2,3, ... individuals.

3. Cells grow by a process of aggregation, in which any pair of cells can merge
to form a larger cell. Specifically, we assume that any pair of cells consisting
of k and ¢ individuals, respectively, has a probability 4o (k¢)“ per unit time to
combine into a cell of size k + £. Here 49 > 0 and a > 0 are parameters of the
model, and we analyze the model for general a. To be realistic when compar-
ing with data, however, we choose a 2 1 to represent the fact that the number
of possible human relations between members of the two cells is k¢ ; that is,
it scales linearly with the product of the cell sizes.

4. Cells fall apart or ““disintegrate’” spontaneously into single individuals. Let
b(k) denote the probability per unit time that a given cell of k individuals will
disintegrate spontaneously into & cells of size one and where b(1) = 0. The
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explicit form of the function b(k) is not needed to calculate the equilibrium
distribution of cell size provided one studies the asymptotic region N > 1.

5. Atany time, any cell can launch an attack. For simplicity, we assume that the
attack occurs with probability (per unit time) that is independent of the cell’s
size, its age, the number of attacks it has previously launched, and so forth
and that the severity v(k) of an attack is roughly proportional to the cell’s
size k, that is, v(k) o< k, for 1 < k < N.

To be precise, the number of possible pairings of a k-cell with an ¢-cell, that is, the
number of potential combinations between some cell of size k and some cell of size £,
equals ngny fork # ¢ and%nk(nk — 1) for k = £. However, if N >> 1, we shall find that
all n; > 1 ; in this case, we can approximate 2 n(n; — 1) 2 12, which simplifies the
mathematics considerably but does not fundamentally alter the results.

Our analysis of this model will show that the steady-state distribution of the sizes of
the terrorist cells follows a power-law distribution with exponent o = 5/2. By as-
sumption 5, that the severity of an attack is proportional to the size of the attacking
cell, this then implies that the distribution of event severities follows a power-law dis-
tribution with the same exponent.

2. The Distribution of Cell Sizes in the Steady State

From the five assumptions discussed above, we can write down the equation for how
ni(t) changes with time for k = 2,3,...:

dnk 1 > " aa a - a
EZEAO; “j'nn; — Aok“ny ;] n; — b(k)ny, (1)

J

where > denotes a summation over all natural numbers i and j such that
i+j=k (2)

The equation for dn; /df is not needed in our analysis. In words, the first term on the
right-hand side of equation 1 represents the increase of the number of cells of size k&
because of the aggregation of two smaller cells, the second term measures the decrease
of this number because such a cell can itself merge with another cell, and the third
term represents the loss of these cells because of spontaneous disintegration.

As we are interested mainly in the steady-state behavior of this model, we denote
lim, _, o 1k () by nj, where * is not an exponent but a label that denotes the attached
variable being in its steady-state limit. Equation 1 now simplifies to

1 !
540 > iy = Aok n; Y jn; + b(k)n;, (3)
iy J

for k =2,3,.... As a technical detail, we point out that the term with j = k in the sec-
ond summation in the right-hand sides of equations 1 and 3 comes from the fact that the
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number of pairs k, k equals {n; (see section 1), but as each combination of two such
cells leads to the decrease of ; by two, the loss term is proportional to 2 - 1n} = n;.
A simple way of solving the set of equations given in equation 3 is by introducing
the generating functions (Wilf 2006):
f@)=) knmz (4)

k=1

)= zoo:b nkZ (5)

That is, we multiply equation 3 by z¥ and then sum over k from 2 to co. This reduces
our system of equations to

—Aof (2)f(2) (D{f (@) = niz} + g(2), (6)

where we used the fact that 5(1) = 0 because a cell of one individual cannot disinte-
grate into single individuals. (Readers unfamiliar with generating functions can refer
to Appendix B for a brief primer, and to Wilf 2006 for a more thorough introduction.)

Although the solution of equation 6 is difficult for general z and N, it is much sim-
pler in our case where z is fixed and the limit N — oo is studied. For N >> 1, the equi-
librium frequencies n; will be proportional to N (for k£ smaller than some cutoff ko,
which we need not calculate explicitly; see Appendix C). Hence the leading orders
of magnitude (in N) of the various terms in equation 6 are

f@)~N ()
g(z)~N (8)
1
SAS Y ()~ N ©)
Af (N{f (2) = miz} ~ N2 (10)
This means that for z fixed and N > 1, equation 6 can be replaced by
&) (1)) +()niz =0, (1
which has the solution
f@)=f1) = vf2(1) = 2f(1)niz. (12)

Substituting z = 1 shows
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f(1) = 2ny, (13)
and gives

flz) = 2n’;{1 - \/E} (14)

The definition of f(z) given in equation 4 shows that the term k“n} can now be found
as the coefficient of z* in the power series expansion of equation 14. For small values
of k, these coefficients can be calculated by hand from the series

1 11 1 1 3 1 1 3 5
=2n|= - S B s 4 co ). 15
/@) n1(22+24+246z+24682 ) (15)
For example, the first four terms are
* 1 *
25 = Rt (16)
a. * 1 *
3n3:§n17 (17)
a. x 5 *
4114:an17 (18)
a., * 7 *
57[5:@7’!1. (19)

To obtain the coefficients for k£ > 1, one can use Cauchy’s theorem, which gives the
contour integral

kn; = i% 7{ VI~ zdz, (20)
C

where i denotes the imaginary number and where the contour C encircles the origin of
the complex z-plane once in the counterclockwise direction. This contour can be
deformed into a contour C’, which encircles the branch cut 1 <z < oo once in the
clockwise direction. For z near to the branch point at z = 1, it is convenient to first write

z=1+¢ (21)

kafl o~ ef(kJrl)Q. (22)

When ( has a small positive imaginary part, one can write \/—{ = —i\/|(] ; when {
has a small negative imaginary part, one writes v/—C = +i+/||. Hence, we find the
asymptotic result
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2 o0 . 1 _
k= 2 /0 VEe R = o 1) (23)

for & > 1. (An alternative approach to this result would express {1 — /1 — z} as a ra-
tio of I' -functions and use asymptotic analysis.) For k£ as small as 5, the last equation
gives reasonably close approximations of the true values, for example, for 5“n the value
of 0.038 whereas the exact value (from equation 19) is 0.055.

This analysis thus shows that the number of cells consisting of & terrorists, at equi-
librium, is given by the power law

1 ® 7 —a—
ﬁ n, k 3/2, (24)

for £ > 1. Hence, because of model assumption 5, that the severity of an event is
proportional to the size of the attacking cell, the probability p, that a terrorist
attack will claim & victims will also have a power-law distribution is

pr X k7%, (25)

IR

.
ny

for k£ > 1, with an exponent
o=a+3/2. (26)

As mentioned before, we assume that @ = 1 (see section 1), which leads to the
prediction

a=15/2. (27)

In fact, for a = 1 and b(k)  k, this model can be solved exactly, that is, with no ap-
proximations, and doing so recovers the results of Johnson et al. (2005, 2006).

The value in equation 27 is in good agreement with recent estimates from empirical
data (Clauset, Shalizi, and Newman 2009; Clauset, Young, and Gleditsch 2007),
which give & = 2.4 4+ 0.2 for terrorist attacks worldwide since 1968.

3. Concluding Remarks

Thus, we find that the class of dynamical models studied here produces a steady state
in which the number of terrorist cells of size &, and by assumption the severity of their
attacks, follows a power-law distribution. This feature implies that the dynamics of
this model system are characterized by self-organized criticality (Bak, Tang, and Wie-
senfeld 1987). Furthermore, we find that the scaling exponent of this distribution
o = 5/2is(for N > 1) independent of the manner in which terrorist cells disintegrate
(represented by the function b(k) ). That is, whether cells tend to disintegrate due to
internal conflict, external efforts, some combination of these, or other factors does not
change the fundamental character of the frequency-severity distribution of attacks. In
this sense, the statistical properties predicted by these models show a form of
universality.
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However, other statistical properties of the model should depend on the function
b(k) in a crucial way. For the record, we give three such properties.

e The explicit determination of n}, the number of lone terrorists, is a function of
N, the number of radicalized individuals.

e A terrorist cell will grow in the course of time by combining occasionally
with a smaller cell. As a result, the size of a particular cell will be time
dependent. For ¢ = 1 in particular, we find that the size of a terrorist cell
increases exponentially with time. Similarly, each cell of size £ > 2 has
a probability to disintegrate, which will also be time dependent.

e The previous problem is especially interesting if one starts with a single, rad-
icalized individual. The theory presented here makes it possible to calculate
the speed with which such an individual cycles through cells of various sizes,
in the steady state.

From a policy perspective, an important question for this model concerns the diffi-
culty of inducing qualitative changes in the steady-state behavior via realistic interven-
tions. For instance, the independence of the model system’s behavior from the particular
manner in which cells disintegrate suggests that efforts focused mainly on breaking up
terrorist cells may not produce long-term changes in the severity of terrorist attacks
unless they are paired with additional interventions, such as reducing the pool of radi-
calized individuals by other means. On the other hand, the aggregation process, that is,
the manner in which terrorist cells can achieve coordinated behavior, is a clear target,
and its frustration may have a strong influence on the frequency of severe attacks.
We leave for future work the articulation of specific intervention strategies based on
this model.

Because many questions remain about the accuracy of this model for understanding
modern terrorism and its utility for counterterrorism efforts, we remain modest about
its long-term value. First, there is the question of the dependence of the central pre-
diction—the power-law distribution in the frequency of severe attacks—on the partic-
ular assumptions we have described here. Already we have shown that the power-law
prediction does not depend on the function b(k), and it may be that other model
assumptions can also be eliminated, relaxed, or made more realistic while this behav-
ior is preserved (see, for instance, Ruszczycki et al. 2008).

For example, in most conflicts, the number of radicalized individuals N is unlikely
to remain constant and may not vary slowly relative to the replacement of individuals
lost from counterterrorism activities and so forth or relative to the aggregation-
disintegration dynamics. Changes in N should thus induce perturbations to the mod-
el’s steady-state behavior. Furthermore, empirical research may show that cells do not
launch attacks with probability independent of their size. If larger cells launched
attacks more frequently than smaller cells, it could be possible to adjust the aggrega-
tion dynamics so as to produce correspondingly fewer of these large cells, thus leaving
the qualitative behavior of the model unchanged.

Existing analyses have focused on the steady-state behavior, but real organizations
may exhibit a transient period of non-power-law behavior during which they
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self-organize to the critical state. The character and duration of this transient behavior
depends on the initial distribution of cell sizes, but for reasonable initial conditions, it
is unknown what specific behavior we should expect. Finally, the strategic utility of
terrorist attacks is widely accepted (Clauset et al. forthcoming; Enders and Sandler
2004; Kydd and Walter 2002; Pape 2003). However, the model assumes that attacks
are largely stochastic in nature, and it is unknown whether these two perspectives can
be reconciled. Research on this model would benefit greatly from mathematical gen-
eralizations that move us toward discovering the most general version that still produ-
ces the power-law distribution.

Second, although the model correctly predicts the distribution of event severities,
this agreement is a relatively indirect test of the model’s accuracy, and a stronger test
would consider the accuracy of the model’s specific assumptions or its predicted
dynamics. Tests along these lines may also point out the most useful mathematical
generalizations. For the record, we describe a number of ways the model can be tested.

Anecdotal evidence, including post hoc analyses of severe events like the Septem-
ber 11 attacks (Sageman 2004), suggests that extremely severe attacks often require
significantly more resources and manpower than small-severity attacks (see Clauset,
Young, and Gleditsch 2007 for additional discussion), but it is unknown whether this
is a systematic relationship and whether the precise form of assumption 5, that is,
v(k) o k, is sufficiently accurate. Without access to data about the internal dynamics
of terrorist organizations, a direct test of this assumption seems impossible. However,
research on determining which factors correlate with the severity of terrorist attacks
may indirectly address this question (for instance, see Asal and Rethemeyer 2008;
Clauset and Gleditsch 2009; Clauset, Young, and Gleditsch 2007; Harrison 2006).

Furthermore, the assumption that cells initiate attacks independently of their age or
history may prove to be overly simplistic, and systematic correlations could produce
deviations from the expected power-law form. That being said, recent work finds no
significant deviations from a power-law distribution for attacks worldwide that killed
at least ten individuals (Clauset, Young, and Gleditsch 2007), and it remains to be seen
whether other kinds of systematic correlations exist. The model defined here also pre-
dicts that the severity of attacks by individual terrorist organizations should follow
apower law. Johnson et al. (2005, 2006) previously analyzed the conflict in Colombia,
which is largely defined by the actions of the Revolutionary Armed Forces of Colom-
bia and found evidence supporting this fact. However, a more systematic study of
individual organizations is needed to fully vet this hypothesis.

Deviations, however, may not mean that the entire model is incorrect. Non-power-
law behavior could be indicative of the aforementioned transient, noncritical behavior.
In addition, the model assumes that terrorist cells interact with other cells only within
the same organization—for example, Taliban fighters do not aggregate with Revolu-
tionary Armed Forces of Colombia fighters—however, some evidence suggests that
cells sometimes do interact across organizational boundaries, for instance, between
organizations involved in the same conflict (Araj 2008; Pedahzur and Perliger
2006), between allied organizations (Sageman 2004), or when fighters from different
conflicts are jailed together (McKeown 2001). Thus, in some cases, the set of cells that
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constitutes a ““group’’ in the sense of the model may not correspond to a single iden-
tifiable terrorist organization; instead, a group may be a somewhat amorphous set of
cells, spread over multiple organizations. Thus, the set of events by which to test the
power-law hypothesis may not always break cleanly at organizational boundaries. The
extent to which the network of organizational alliances worldwide structures and con-
strains the set of possible interactions between cells is largely unknown but likely
plays an important role in the global dynamics of terrorism.

This discussion points to a more critical test of the accuracy of the model: validating
the aggregation-disintegration dynamics themselves. As described above, without detailed
data about the internal organizational dynamics or about the actions of many individual
fighters, this part of the model seems difficult to test directly. Conventional wisdom sug-
gests that aggregation-disintegration dynamics are unrealistic, as interactions between
cells could pose security risks to the larger organization or to ongoing operations. How-
ever, recent analyses of organizations involved in the “global jihad” indicate that inter-
actions, including aggregations, do indeed occur with some frequency and that such
interactions may be critical to the execution of particularly severe attacks (Fouda and
Fielding 2003; Sageman 2004). But it remains unclear how often such aggregations occur,
how widespread they are, and how necessary they are to the execution of large attacks.
Taking this anecdotal evidence at face value, it still remains unclear whether they occur
frequently enough to allow an organization or set of cells to converge on the critical
state—exhibiting the power-law distribution in cell sizes—in a timely fashion.

Ideally, all of these assumptions and predictions will be tested with empirical data
to determine just how realistic, and thus how useful, this model is. Because of the scar-
city of systematic, quantitative data about terrorism, some of these assumptions may
prove impossible to test directly. On the other hand, by focusing on the model’s test-
able predictions, it may be possible to test the model indirectly using available data.
These empirical tests, along with the mathematical tests of the dependence of the pow-
er-law result on the model’s particular assumptions, are promising avenues for future
work on Richardson’s Law as applied to the severity of terrorist events.

Appendix

A. Power-Law Distributions

Some readers may be unfamiliar with power-law distributions (sometimes also called
“Zipf’s law” or ““Pareto distributions” after two early researchers who championed
their study; Pareto 1896; Zipf 1949), and this section is to serve as a brief, and some-
what informal, primer on the topic. What distinguishes a power-law distribution from
the more familiar Normal distribution is its heavy tail. That is, in a power law, there is
a nontrivial amount of weight far from the distribution’s center. This feature, in turn,
implies that events orders of magnitude larger (or smaller) than the mean are relatively
common. The latter point is particularly true when compared to a Normal distribution,
where there is essentially no weight far from the mean.
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Although there are many distributions that exhibit heavy tails, the power law is spe-
cial and exhibits a straight line with slope o on doubly logarithmic axes. (Note that
some datas being straight on log-log axes is a necessary but not a sufficient condition
of being power-law distributed.) This behavior is termed scale invariance because the
power law admits the following property: multiplying its argument by some factor &
results in a change in the corresponding frequency that is independent of the function’s
argument. For example, if p(x) = Cx~ %, then

plk-x) = CE*3 ™ = k- p(x),

for every value x. For this reason, the exponent « is called the “‘scaling exponent” (for
historical reasons, o — 1 is sometimes called the ‘‘Pareto exponent’’), and the distri-
bution is said to ““scale.”” This property also implies that there is no qualitative differ-
ence between large and small events.

Power-law-distributed quantities are not uncommon, and many characterize the dis-
tribution of familiar quantities. For instance, consider the populations of the 600 largest
cities in the United States (from the 2,000 census). Among these, the average population
is only X = 165,719, and metropolises like New York City and Los Angles seem to be
outliers relative to this size. One clue that city sizes are not well explained by a Normal
distribution is that the sample standard deviation o = 410,730 is significantly larger
than the sample mean. Indeed, if we modeled the data in this way, we would expect
to see 1.8 times fewer cities at least as large as Albuquerque (population 448,607)
than we actually do. Furthermore, because it is more than a dozen standard deviations
above the mean, we would never expect to see a city as large as New York City (pop-
ulation 8,008,278), and the largest we would expect would be Indianapolis (population
781,870).

Figure 2 shows the empirical data for these 600 cities, plotted on doubly logarith-
mic axes as a complementary cumulative distribution function Pr(X >x) (the stan-
dard way of visualizing this kind of data). The scaling behavior of these empirical
data is clear, and the corresponding power-law model (black line) a reasonably
good fit. In contrast, a truncated normal model is a terrible fit. These notions of good-
ness of fit can be made precise using an appropriately defined significance test, such
as the one described by Clauset, Shalizi, and Newman (2009).

As a more whimsical second example, consider a world where the heights of Amer-
icans were distributed as a power law, with approximately the same average as the true
distribution (which is convincingly Normal when certain exogenous factors are con-
trolled). In this case, we would expect nearly 60,000 individuals to be as tall as the tall-
est adult male on record, at 2.72 meters. Furthermore, we would expect ridiculous facts
such as 10,000 individuals being as tall as an adult male giraffe, 1 individual as tall as
the Empire State Building (381 meters), and 180 million diminutive individuals stand-
ing a mere 17 centimeters tall. In fact, this same analogy was recently used to describe
the counterintuitive nature of the extreme inequality in the wealth distribution in the
United States (Crook 2006), whose upper tail is often said to follow a power law.
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Figure 2. The sizes of the 600 largest cities in the United States, that is, those with population
x>50,000, based on data from the 2000 census

NOTE: The data are plotted as a complementary cumulative distribution function Pr(X > x). The solid black
line shows the power-law behavior that the distribution closely follows, with scaling exponent

a = 2.36 £ 0.06, while the dashed black line shows a truncated normal distribution with the same sample
mean.

Although much more can be said about power laws, we hope that the curious reader
will take away a few basic facts from this brief introduction. First, heavy-tailed dis-
tributions do not conform to our expectations of a linear, or normally distributed,
world. As such, the average value of a power law is not representative of the entire
distribution, and events orders of magnitude larger than the mean are, in fact, relative-
ly common. Second, the scaling property of power laws implies that at least statisti-
cally, there is no qualitative difference between small, medium, and extremely large
events, as they are all succinctly described by a very simple statistical relationship.
Readers who would like more information about power laws should refer to the exten-
sive reviews by Kleiber and Kotz (2003), Newman (2005), and Mitzenmacher (2004).

B. Generating Functions

Generating functions are a mathematical tool for representing and doing calculations
with infinite sequences. Suppose you have two infinite sequences: (co, ¢, ¢2, . ..) and
(do,dy,ds, .. .). Their generating functions are defined by



Clauset and Wiegel 193

F(z)= ickzk, (28)
G(z)= idkz". (29)

Both are analytic functions of the complex variable z. Their product
H(z) = F(2)G(z) is a power series

H(z) =Y (30)
k=0
with coefficients that are sums of products of the ¢, and d; :
he =Y "cud, (31)
m,n=0

where again 3. denotes a summation over all natural numbers m and » such that
m + n = k. This property was used in section 2.

It is often easier to calculate a generating function than to work explicitly with the
sequence of the expansion coefficients. Once the function is known explicitly, the co-
efficients can be calculated from Cauchy’s theorem

1
hk — H (Z ) Z;% s

= 2
2ni Jo (32)

where C encircles the origin of the complex z-plane once in the counterclockwise
direction.

Readers who would like more information about generating functions and their use
in mathematical analysis should refer to the textbook by Wilf (2006).

C. The Cutoff ky, and the Value of nT

The full equation for n; (¢) follows from the model assumptions in section 1. It has the
form

d ko o0

n _ > kb(kyng — Ao > Ly, (33)
v = =1

which gives for the stationary state the equation

0
=1

ko
> kb(kyn; = Aon} > Ln;. (34)
k=2

14
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This equation connects the cutoff k, with n]. The right-hand side equals Aonif (1),
where equation 4 was used. Using equation 13, one can rewrite this as

f:kb(k)n; = 240(n})’. (35)

The value of n} can then be calculated from the relation

N =n] + an}:, (36)
k=2

which expresses the fact that the total number of radicalized individuals should equal
N. For the case @ = 1, the definition in equation 4 shows that one can rewrite
equation 36 in the form

> knp=N=f(1). (37)
k=1
Combining this expression with equation 13 gives N = 2n}, so one finds
1
1==N 38
n 2 ’ ( )

that is, half the number of these individuals are singletons and half that number are
part of larger cells.

To now calculate the cutoff &, (for k > ko, we assume n; = 0 ), one rewrites equa-
tion 35 in the form

ko l

> " kb(k)n; = 5 AN (39)
k=2 2

As an example for explicit calculation, we take the case a = 1 and
b(k) = Bok”, (40)

for% <b< %, where the exponent b is some number in the vicinity of unity. Equation
24 now gives equation 39 the form

f:kb(k)n;; o BV f:k“/z, (41)
k=2 2\/E k=2

where a small error is neglected, which is due to the fact that we used the £ > 1
asymptotic expression for n; for all k> 2. The series on the right of equation 41
can be approximated by an integral, which gives
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S . L\ o2
z}“ﬂz/k“@M:Q_J%/, (42)
k=2 2 2

for ky > 1. With these results, equation 39 takes the form

BO 1 b—1/2 1
2o KT = S 40N 43
2yn (b_%> ’ 27 “3)

which gives an explicit value for the cutoff:

T

The essential feature of this result is that k, > 1 when N > 1. At the cutoff, the
value of nj is proportional to a negative power of N :

N
n o NI (45)

where one uses equations 24, 38, and 44. Hence for k > ko, all numbers n; < 1 and
are therefore irrelevant. These features of the cutoff show that its existence is a math-
ematical artifact only, with no consequences for the distribution of cell sizes for real-
istic values of k.
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Notes

1. We note that a wide variety of mechanisms can produce power-law distributions. Most of
these processes, however, are not well suited for explaining the severity of terrorist attacks
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(see Clauset, Young, and Gleditsch 2007 for some discussion). As such, we focus our attention
on the two mechanisms that have been proposed, both of which have some empirical support.
2. Here, universality denotes the robustness of certain qualitative features of a mathematical
model to certain specific modeling assumptions. This usage is distinct from, and should not
be confused with, the less technical usage of the same term to denote a natural or social phe-
nomenon that appears to be independent of certain contingent or contextual details.

References

Araj, B. 2008. Harsh state repression as a cause of suicide bombing: The case of the Palestinian-
Israeli conflict. Studies in Conflict & Terrorism 31 (4): 284-303.

Asal, V., and R. K. Rethemeyer. 2008. The nature of the beast: Organizational structures and the
lethality of terrorist attacks. Journal of Politics 70 (2): 437-49.

Bak, P., C. Tang, and K. Wiesenfeld. 1987. Self-organized criticality: An explanation of 1/f
noise. Physical Review Letters 59 (4): 381-84.

Biggs, M. 2005. Strikes as forest fires: Chicago and Paris in the late 19th century. American
Journal of Sociology 111 (1): 1684-1714.

Cederman, L.-E. 2003. Modeling the size of wars: From billiard balls to sandpiles. American
Political Science Review 97 (1): 135-50.

Cioffi-Revilla, C., and P. P. Romero. 2009. Modeling uncertainty in adversary behavior:
Attacks in Diyala province, Iraq, 2002-2006. Studies in Conflict & Terrorism 32 (3): 253-76.

Clauset, A., and K. S. Gleditsch. 2009. Developmental dynamics of terrorist organizations. Pre-
print. http://arxiv.org/abs/0906.3287 (accessed June 17, 2009).

Clauset, A., L. Heger, M. Young, and K. S. Gleditsch. Forthcoming. The strategic calculus of
terrorism: Substitution and competition in the Israel-Palestine conflict. Cooperation &
Conflict.

Clauset, A., C. R. Shalizi, and M. E. J. Newman. 2009. Power-law distributions in empirical
data. SIAM Review 51(4): 661-703.

Clauset, A., M. Young, and K. S. Gleditsch. 2007. On the frequency of severe terrorist events.
Journal of Conflict Resolution 51 (1): 58-87.

Cordes, B., B. M. Jenkins, K. Kellen, G. Bass, D. Relles, W. Sater, M. Juncosa, W. Fowler, and
G. Petty. 1985. 4 conceptual framework for analyzing terrorist groups. Arlington, VA:
RAND.

Cronin, A. K. 2003. Behind the curve. International Security 27 (3): 30-58.

Crook, C. 2006. The height of inequality. Atlantic Monthly 298 (2): 36-37.

Enders, W., and T. Sandler. 2000. Is transnational terrorism becoming more threatening? A
time-series investigation. Journal of Conflict Resolution 44 (3): 307-32.

Enders, W., and T. Sandler. 2004. What do we know about the substitution effect in transnation-
al terrorism? In Researching terrorism trends, achievements, failures, ed. A. Silke. London:
Frank Cass.

Fouda, Y., and N. Fielding. 2003. Masterminds of terror: The truth behind the most devastating
terrorist attack the world has ever seen. New York: Arcade.

Harrison, M. 2006. Bombers and by standers in suicide attacks in Israel. Studies in Conflict &
Terrorism 29:187-206.

Johnson, N. F., M. Spagat, J. Restrepo, J. Bohorquez, N. Suarez, E. Restrepo, and R. Zarama.
2005. From old wars to new wars and global terrorism. Preprint. http://arxiv.org/physics/
0506213 (accessed June 29, 2005).



Clauset and Wiegel 197

Johnson, N. F., M. Spagat, J. A. Restrepo, O. Becerra, J. C. Bohorquez, N. Suarez, E. M. Re-
strepo, and R. Zarama. 2006. Universal patterns underlying on going wars and terrorism.
Preprint. http://arxiv.org/physics/0605035 (accessed May 3, 2006).

Kleiber, C., and S. Kotz. 2003. Statistical size distributions in economics and actuarial scien-
ces. Hoboken, NJ: John Wiley.

Kydd, A., and B. Walter. 2002. Sabotaging the peace: The politics of extremist violence. Inter-
national Organization 56 (2): 263-96.

Lacina, B. 2006. Explaining the severity of civil wars. Journal of Conflict Resolution 50 (2):
276-89.

Li, Q. 2005. Does democracy promote or reduce transnational terrorist incidents? Journal of
Conflict Resolution 49 (2): 278-97.

Malamud, B. D., G. Morein, and D. L. Turcotte. 1998. Forest fires: An example of
self-organized critical behavior. Science 281:1840-41.

McKeown, L. 2001. Out of time: Irish Republican prisoners Long Kesh 1972-2000. Belfast,
UK: Beyond the Pale.

Mitzenmacher, M. 2004. A brief history of generative models for power law and lognormal dis-
tributions. Internet Mathematics 1 (2): 226-51.

National Memorial Institute for the Prevention of Terrorism. 2008. Terrorism knowledge base.
http://www.tkb.org (accessed January 29, 2008).

Newman, M. E. J. 2005. Powerlaws, Pareto distributions and Zipf’s law. Contemporary Physics
46 (5): 323-51.

Pape, R. A. 2003. The strategic logic of suicide terrorism. American Political Science Review 97
(3): 343-61.

Pareto, V. 1896. Cours d’ Economie Politique. Geneva, Switzerland: Droz.

Pedahzur, A., and A. Perliger. 2006. The changing nature of suicide attacks: A social network
perspective. Social Forces 84 (4): 1987-2008.

Richardson, L. F. 1948. Variation of the frequency of fatal quarrels with magnitude. Journal of
the American Statistical Association 43:523-46.

Richardson, L. F. 1960. Statistics of deadly quarrels. Pittsburgh, PA: Boxwood Press.

Ruszezycki, B., B. Burnett, Z. Zhao, and N. F. Johnson. 2008. Relating the microscopic rules in
coalescence-fragmentation models to the emergent cluster-size distribution. Preprint. http://
arxiv.org/abs/0808.0032 (accessed June 8, 2009).

Sageman, M. 2004. Understanding terror networks. Philadelphia: University of Pennsylvania
Press.

Simon, H. A. 1955. On a class of skew distribution functions. Biometrika 42 (34): 425-40.

Small, M., and J. D. Singer. 1982. Resort to arms: International and civil wars, 1816-1980.
Beverly Hills, CA: Sage.

U.S. Department of State. 2004. Patterns of global terrorism, 2003. Washington, DC: U.S. De-
partment of State. http://www.state.gov/documents/organization/31912.pdf (accessed Janu-
ary 22, 2005).

Wilf, H. 2006. Generating functionology. 3d ed. Wellesley, MA: A. K. Peters.

Zipf, G. K. 1949. Human behavior and the principle of least effort. Cambridge, MA: Addison-
Wesley.




<<
  /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


