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Abstract

In the information age, a person’s ability to read and make data visualizations is nearly as important as being
able to read and write text. This article reports the results of a multi-phase study conducted in informal
learning environments in three US science museums. The goal of the study was to determine the familiarity
of youth and adult museum visitors with different visualization types. To address this, a total of 273 visitors
were shown 5 out of 20 different visualizations that included two charts, five maps, eight graphs, and five net-
work layouts. They were asked to judge the familiarity of the visualization, provide information on how to read
it, and provide a name and identify typical locations where they would encounter the data display and possible
data sources that might be visualized in this way. The results show that while most participants have a strong
interest in science, math, and art, many have a hard time naming and interpreting visualizations. Participants
in this study commonly encounter visualizations in school, in books, at work, on the Internet, and in the news.
Overall, they were more familiar with basic charts, maps, and graphs, but very few are familiar with network
layouts and most have no ability in reading network visualizations. When asked how they would interpret the
visualizations, most participants pointed to superficial features such as color, lines, or text as important to
developing understanding. Overall, we found that participants were interested in the visualizations we pre-
sented to them, but had significant limitations in identifying and understanding them. The results substantiate
intuitions shared by many regarding the rather low level of data visualization literacy of general audiences.
We hope they will help catalyze novel research on the development of easy-to-use yet effective visualizations
with standardized names and guaranteed properties that can be readily used by those interested to under-
stand and solve real-world problems. The results also have implications for how information visualizations
are taught and used in formal and informal education, the media, or in different professions.
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Introduction

Reports such as “Taking Science to School”' and 'indiana University, Bloomington, IN, USA
“Ready, Set, Science”? as well as the new science stan-  2COSI, Columbus, OH, USA
dards® acknowledge that students must understand the .
ture and development of scientific knowledge and Corresponding author:
nature pment ol scier : ge ar Katy Borner, Indiana University, CNS, SOIC and IUNI, Bloomington,
participate productively in scientific practices and dis- | 47405, USA.
course. Accordingly, articles in journals on science Email: katy@indiana.edu
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teaching propose methods for data usage in class-
rooms®” and as a form of evidence.®” Projects such as
Thinking with Data (TWD) (http://www.rcet.org/twd)
conclude there is a critical role for data literacy in pro-
viding analytical tools for using data in inquiry, draw-
ing conclusions, and application of data literacy skills
across disciplines. TWD points to the benefit of con-
ducting research activities in live learning environ-
ments; yet few researchers have investigated how
scientists and others read and interpret graphs or
understand and use data and data visualization in for-
mal settings,® '° and even less on how these skills are
cultivated in informal settings. This research is timely
as the amount of data in our world is increasing radi-
cally, and the capability to analyze datasets is becoming
a key basis for all citizens to be data-literate decision-
makers.!!

The National Science Foundation (NSF)-funded
Sense Making of Big Data project was designed to study
how audiences in public spaces relate to and make
sense of visual representations of large datasets. The
work was conducted by a team of information visuali-
zation experts, learning scientists, and museum eva-
luators that collaborated closely over a 3-year time
span. While most user studies in information visualiza-
tion research use student populations or crowdsour-
cing, this study interviewed youth and adult science
museum visitors across three US science museums.
Also, while most studies of visualizations are designed
up front and then executed, the study presented here
emerged as a series of inquiries which are common in
informal science evaluation, that is, each subsequent
study builds on questions that emerged as needing
greater clarity from the prior study.

The article is organized as follows: the next section
discusses related work. It is followed by sections on
study design and study results. We conclude with a
discussion and outlook.

Related work

Sense-making with data through the process of visuali-
zation has been of interest to learning researchers for
many years, but most research has looked at individu-
als applying higher-order thinking to discovering new
patterns of communication within a domain, which is
grounded in a field.">'> Here, higher-order thinking
refers to thinking at synthesis and evaluative levels
rather than lower-order thinking such as awareness
and understanding. Also of value in sense-making is
the capacity for devising data structures and classifica-
tion models for the sake of knowledge discovery and
construction. When given sufficient latitude of control
with appropriate tools, children are capable of

visualizing sophisticated and complex models of
data.'®!> In addition, a variety of data visualization
projects in museums (e.g. Science on a Sphere or the
Global Links/Forces of Change exhibition at the
Smithsonian) showed that many visitors were not cog-
nizant of the underlying data'® or had difficulties inter-
preting results."”

Information visualization researchers frequently use
human subject in laboratory studies, longitudinal
domain studies, or Mechanical Turk setups.'® Studies
may aim to increase our general understanding of
human visual perception,'® how people read and
design visualizations,?*?! or what makes a visualiza-
tion memorable.?? Other studies evaluate the engage-
ment, legibility, memorability, or utility of novel or
alternative visualizations?> or aim to validate the leg-
ibility of novel (network) layouts (e.g. can users find
certain nodes, edges, paths, clusters, or specific zoom
levels?), might involve timed tasks (e.g. finding the
shortest path between two nodes and finding the aver-
age degree of a set of nodes), exploratory tasks (e.g.
what is in the data and where), and targeted tasks (e.g.
identify specific nodes that interlink clusters).?*

An extensive literature review of over 800 visualiza-
tion publications by Lam et al.?’> identified seven
major evaluation scenarios: (1) evaluating visual data
analysis and reasoning, (2) evaluating user perfor-
mance, (3) evaluating user experience, (4) evaluating
environments and work practices, (5) evaluating com-
munication through visualization, (6) evaluating visua-
lization algorithms, and (7) evaluating collaborative
data analysis. While much research in information
visualization focuses on the design and evaluation of
interactive visualizations, this study focuses on static
visualizations—as shown in the news, textbooks, and
so on—exclusively.

It is important to note that many standardized tests
exist to assess textual literacy, numeracity, or problem-
solving skills, see, for example, the Programme for
International Student Assessment (PISA) Assessment
and Analytical Framework.?® However, as of today, no
standardized test exists for examining the data visuali-
zation literacy of a general population. Promising
recent work by Boy et al.?” proposes a principled way
of assessing visualization literacy for bar charts and
scatterplots and it might be possible to extend their
method to other visualizations such as maps and net-
work layouts.

This study is unique in that it uses a comparatively
large number of youth and adult museum visitors.
Plus, instead of validating novel visualizations, we are
interested to understand whether visitors can read
common data visualizations that are frequently used in
newspapers, textbooks, or magazines.
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Study design

We define data visualization literacy as the ability to
make meaning from and interpret patterns, trends,
and correlations in visual representations of data. The
overarching question for the study was How familiar
are youth and adult visitors with data visualizations?
Specifically, we were interested to understand whether
visitors had seen different visualization representations
(bar graph, Sankey graph, map of the United States)
of different visualization types (chart, graph, map, and
network layout) before, where they encounter these
visualizations, how they may go about reading different
visualizations, how they would call the visualization,
and what types of data or information they would
visualize in a similar way. The study does not attempt
to measure whether visitors can read the data and
interpret data visualizations correctly as this is outside
the scope possible for a museum floor study. The inter-
view materials and questions were designed by team
members who have decades of experience in gathering
data in informal learning settings such as museums
and they are definitely different from questions that
would be asked when interviewing experts.

Visualization framework

Creating easy-to-read but insightful visualizations is
difficult as the problem-solving space that needs to be
traversed is high dimensional and inherently complex.
For example, most data analysis and visualization
workflows comprise 10-15 different algorithms (with-
out counting data converter algorithms that ensure the
output from the previous algorithms can be read by
the next algorithm in line). Most of these algorithms
have diverse input parameters, and selecting the best
parameter values is non-trivial and impacts visualiza-
tion results substantially.

Many different taxonomies and frameworks exist on
how to structure this complex problem-solving space
to make it easier to navigate and manage,”®>® and
some have been implemented in software tools, for
example, SYSTAT, SPSS, and OSGI/CIShell macro-
scope tools (cishell.org).

This study uses the visualization framework intro-
duced in Bérner and Polley*® and Borner.”’ The
framework builds on prior works in statistics, informa-
tion visualization, and graphic design to identify key
types involved in the design of insightful visualiza-
tions.>* ! Most relevant for the work presented here,
it distinguishes different types of analysis: temporal
(when), geospatial (where), topical (what), and net-
work layouts (with whom) and different visualization
types: chart, graph, map, and network layout. The lat-
ter four are discussed and exemplified here.

Charts. Charts visually depict quantitative and quali-
tative data without using a well-defined reference sys-
tem. Examples: pie charts (the sequence of “pie slices”
and the overall size of a “pie” are arbitrary; the pie-
slice angles and area sizes represent a percentage of
the whole) or word clouds (words are randomly posi-
tioned; larger words may be set closer to the center to
achieve effective use of space or to establish some dis-
cernible pattern).

Graphs. A graph maps quantitative and/or qualitative
data variables to a well-defined reference system, such
as to coordinates on a horizontal or vertical axis. The
position of a data point in a coordinate system is deter-
mined by the axis values. Examples: timelines, bar
graphs, and scatterplots.

Geospatial maps. Maps display data records visually
according to their physical (spatial) relationships and
show how data are distributed geographically. The
positioning of an object on a geospatial map requires a
lookup table to convert address data into latitude and
longitude information. Examples: world or city maps.

Network layouts. Network graphs use nodes to repre-
sent sets of data records and links connecting nodes to
represent relationships between those records.
Different representations exist for tree and network
structures. Node positions might depend on node
attributes or node similarity. Examples: tree graphs:
may be represented as indented lists, dendrograms,
node-link trees, circle packings, or treemaps. Networks:
may be represented by one-dimensional arc graph,
tabular matrix diagrams, bimodal network visualiza-
tions, axis-based linear network layouts, or force-
directed layouts. The first four types use well-defined
reference systems (e.g. nodes may be sorted by a node
attribute), which means the axes are labeled and their
value range is known. Force-directed layouts have no
axes.

Note that the different visualization types are pre-
ferentially used to answer different types of questions.
Timeline graphs are frequently used to answer
“When” questions. Geospatial maps are common for
answering “Where” questions. Network layouts are
excellent for depicting relationships, that is, answering
“With Whom” questions.

Study instruments

Using the Visualizarion Framework discussed in the
previous section, 20 visualizations were selected from
textbooks, news, widely used online visualization
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Figure 1. Four sets of five visualizations—each row represents one set; all four rows make up the complete set of all 20
visualizations used in the study. The visualizations are of type chart (C1 and C3), graph (G1, 01, C2, G2, G3, and G4), map
(M1, M2, M3, C4, and M4}, and network layout (T1, T2, 03, T3, 03, T4, and 04), see Supplementary Materials for high-

resolution versions.

libraries such as http://d3js.org, or designed using the
Sci2 Tool.**> Thumbnail versions of all 20 visualiza-
tions are given in Figure 1. High-resolution versions or
all visualizations are provided in Supplementary
Materials. Note that no set of 20 visualizations can
possibly cover the rich diversity of existing data visuali-
zations. The final set of 20 does cover all major visuali-
zation types discussed in the previous section.
Presuming that museum visitors are most familiar with
charts and maps, only few examples of these were
included, but six graphs and six network layouts are
part of the final set. Given that children and adults
participated in the study, some visualizations show
content relevant for children, for example, the speed
eating contest results. Interested to understand the
range of visualizations that museum visitors can recog-
nize, some visualizations show more advanced data-
sets, for example, collaboration networks. When
printed in color on letter size paper, all text labels and
visual encoding are legible; titles and legends that
appear in the original visualization were kept, and
none was added.

This set of 20 visualizations was printed in letter
size and in color on one printer and laminated so that
they had a finished, bright look and would last through
the study. The cards were coded on the back by letter
for identification and organized into four discrete sets
with each set having five visuals (corresponding to the
rows in Figure 1, e.g., subject A would see C1, G1,
T1, Ol M1; subject B would see C2, G2, T2, 02 M2,
etc.) covering different representations. In addition to
the 20 visualizations, the other related study instru-
ments used to solicit participants and collect data are
included in Supplementary Materials.

Data collection and analysis
Data gathering

Data collection occurred over a 3-week period during
spring 2013 at three science museums: The New York
Hall of Science (NYSCI) in Queens, NY; the Center
of Science and Industry (COSI) in Columbus, OH;
and the WonderLLab Museum in Bloomington, IN.
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Setup. Data were collected within the gallery setting
of each institution during normal visiting hours.

Materials. The teams of data collectors at each
museum were provided with two sets of the 20 lami-
nated visualizations by COSI. The set 5 of 20 was
used in constant rotation; as each museum had two
sets of the 20 visualizations, up to two studies could
be run in parallel. There were some minor variations
in how the visualizations were cycled (i.e. participants
saw mixed sets), but these were less than 6% of cases
(N = 16) and we do not think this affected the study
outcomes.

Procedure. Each site trained multiple data collectors
to run the experiment using the Instructions for
Completing the Interview (see study materials). Since
COSI has a relatively high visitation rate, a random
sampling method was used to select potential inter-
view participants to ensure a representative popula-
tion. Sampling was done using focal sampling with a
continual ask, a standard practice in museums to avoid
selection bias. Focal sampling is creating a visual point
across which visitors move. The “ask” is made of the
first person to cross that point in the sampling strategy
(if a very slow visitation, it may be every third person,
though it is impossible to accurately do actual sequen-
tial sampling with a random start). A continual ask
process has the researcher return to the sampling pro-
cess upon completion of an interview and ask the first
person who crosses the line; this is done continually
during the course of the study. The NYSCI and
WonderLab venues have less foot traffic which allowed
data collectors to approach a greater percentage of vis-
itors ensuring a representative sample of the visitors
on the study days. Studies were conducted on both
weekdays and weekend days to further represent
across audiences.

To initiate data collection, interviewers prompted
visitors with variations in the statement: “Would you
be interested to participate in a research study?” If visi-
tors refused to participate, this was noted in the refusal
log. If they gave verbal consent to participate, then the
data collector noted group type (single adult, single
youth, or youth and adult) and age of visitor(s) on the
data collection forms (unique case #, location, data col-
lector name, date were prefilled). Then, visitors were
asked to state their interest in science, math, and art
using a scale of 1 (nor interested ar all) to 10 (zotally love
1). Next, visitors were asked the following five ques-
tions for each of the five visuals within a set:

1. Does this type of data presentation look at all
familiar?

2.  Where might you have seen images like this?

3. How do you think you read this type of data
presentation?

4. What would you call this type of data

presentation?

5. What types of data or information do you think
make the most sense to be included in this type of
visual?

Question 1 with a yes/no answer was included to
understand whether visitors believed they had ever
seen such a visualization. Question 2 was designed to
help identify where visitors encounter data visualiza-
tions in their daily lives. Question 3 is open-ended but
meant to uncover how visitors decode data visualiza-
tions. Our pilot studies revealed that visitors use vastly
different processes and features to try to make sense of
visualizations and they do not have any standard voca-
bulary to describe how they read visualizations.
Related to the notion of relevant vocabulary, Question
4 aimed to collect all names used by a general audi-
ence to refer and talk about each of the 20 visualiza-
tions shown in Figure 1. Question 5 was included to
understand what datasets visitors commonly encoun-
ter displayed in visualizations—this also provides
important input on what datasets could be used to
teach (novel) visualizations.

All data were recorded in the data collection form
(see study materials). After that, participants were
asked to put the five visuals in order from easiest to
most difficult to read. At the end, total time in min-
utes was recorded and perceived sex was also noted
to minimize gender bias in who was asked to
participate.

Data preparation

All completed data collection forms from all three
venues—195 from COSI, 40 NYSCI, and 38
WonderLLab—were scanned and manually transcribed
using Microsoft Excel. In some cases, data collectors
had to be contacted to discern handwritten notes. In a
second round, the Microsoft Excel data were checked
for accuracy against the original data collection sheets.
The final sample population comprises 273 visitors:
127 youths ages 8-12 years (with parents/guardians)
and 146 adults (over 18 years). Visitors with known
perceived sex comprise 110 youth (52% female) and
117 adults (62% female). Within this sample, most
individuals saw five visuals, but not every participant
answered every question and these blank responses
were not analyzed, while “I don’t know” responses
were; the number of individuals (N) and number of
analyzed elements (N°) were noted in each figure.
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Figure 2. Self-reported interest in science (left), math (middle], and art (right) for 127 youth visitors (in blue) and 143
adult visitors (in red) on a scale of 1 (not interested at all) to 10 (totally love it).

Study results

To analyze the five questions, a qualitative, iterative,
open-ended approach was used in the identification
and definition of emergent themes in the data.*> As
expected, each question elicited distinct responses,
requiring each prompt to be analyzed independently
and leading to the formation of separate coding
schemes. We coded at the phrase level, where appro-
priate, to include any relevant context of a response.
Respondents typically mentioned multiple ideas, and
thus there are many more instances (i.e. code counts)
than participants. All data coding and statistical analy-
sis were performed using the NVivo 10 software, a
platform for analyzing various forms of unstructured
data. To better illustrate overall trends in our study,
data pertaining to the 20 specific visuals as seen in
Figure 1 were aggregated into one of the respective
visual types discussed in section “Visualization frame-
works” unless otherwise noted.

Pre-questions. Before exploring the set of five visuali-
zations, participants were asked to report their interest
in science, math, and art using a scale of 1 (nor inter-
ested at all) to 10 (zotally love ir). Data were collected
from 127 youth and 143 adults and were aggregated
by relative age and subject, before being binned using
the 1-10 scale provided to participants. Any value
given outside that range was defaulted to the closest
end of the scale. Frequency distributions of interests
were calculated for the 127 youth and 143 adults; the
results are given in Figure 2. The majority of our

sample population is highly interested in science, and
less so in math and art.

Five main interview prompts. The results for the five
questions asked to the visitors are reported next.

1. Does this type of data presentation look at all
familiar?

The yes/no responses to this prompt were cross-
tabulated by relative age and visual type.

The results are given in Figure 3. Exactly 62% of
the visitors responded that they had seen the visualiza-
tion before, with the most commonly recognized visual
type being charts and the least recognized being net-
work layouts. Age was an important factor as 45% of
youths responded that the visuals were unfamiliar to
them versus only 31% of adults. Furthermore, adults
recognized each of the 20 visuals more often than
youths.

2. Where might you have seen images like this?

In coding the Where responses, one of the authors ini-
tiated coding approximately 20% of the 1000 +
responses. The second author coded the same
responses using the established codes but adding/edit-
ing codes if necessary. After the second pass, the first
coder went back and reviewed his coding using the
updated codes. At this point, the average inter-rater
reliability (measured through Cohen’s Kappa) was
0.82. Discrepancies were discussed until agreement
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Figure 3. Familiarity of visualizations for youth (blue) and adult (red) visitors.

was reached and codes/definitions were updated.
Once this was done, a single coder coded the remain-
ing instances. The codes resulting from this analysis
emerged naturally from the data, and as expected,
responses were primarily related to physical places
(e.g. school, work) or mediums (e.g. newspaper,
Internet), giving a sense of where the public encoun-
ters visuals.

The results are shown in Table 1. Data were aggre-
gated to higher level categories after extensive discus-
sion; further aggregations (e.g. mnews, politics, and
magazines) are possible but would further reduce data
resolution. Note that some locations are real-world
places (e.g. museums and zoos) while others are online
(e.g. Interner), or refer to devices (e.g. technology
devices). Color coding indicates low values (in white)
and high values (in dark brown). When asked where
they had previously encountered similar visuals,
youths reported school at a very high rate (52%), with
books next at approximately 9% of responses. Even
then, many of these book references were to textbooks;
this is not surprising as a significant portion of a
youths’ time is spent in school or engaging in school-
related activities. Work and everyday life was commonly
mentioned by adults, but interestingly, adults reported

school as the most common place they saw these
visuals (20%) suggesting many participants were still
in school, referring to their children’s schooling, or
reflecting on prior experiences. The results also show
that in general adults encounter visuals in a wider vari-
ety of places more frequently than children and those
places tend to be a bigger part of their non-work, non-
school activities (news, entertainment, finances, etc.).

3. How do you think you read this type of data
presentation?

Answer to this question varied widely. A similar quali-
tative approach was used with the Q2 response data. As
discussed further in the results, the nature of partici-
pants’ responses led to a more complex coding scheme
detailing the key features that participants use to read
visuals, what visuals communicate, and the steps they
take to understand a visual, among other topics.

The results are given in Table 2. Color coding indi-
cates low values (in white) and high values (in dark
green). Participants interpreted this question in several
different ways, but responses fell into two main cate-
gories: they described components of the visual that
participants found useful to reading the visual (key
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Table 1. Locations where visitors saw the visualizations.

% of Instances by Relative Age

Location Code Example Response(s) Youth N=123 Adult N=144

Advertisements Seen it in ads 1.0 2.8
Art Artwork 0.8 1.1
Books History Book 8.8 9.7
Data and Research Research or data that is broken down 0.8 6.3
Entertainment American Idol 4.3 3.5
Internet Websites 6.6 8.2
Magazines & Brochures  National Geographic 1.5 5.8
Maps Anywhere a map would be 7.1 4.4
Medical Doctor's office, Psychology tests 1.3 1.7
Museums & Zoos MOMA in NYC 1.8 0.8
News Newspapers 2.8 10.7
Politics Voting 0.8 1.7
Posters & Presentations  Business Presentations 0.8 4.2
Public Spaces | think I've seen this at the mall 5.1 3.8
School Classes- History _ 19.6
Technology Devices iPod 2.0 1.0
Work & Everyday Life Weather, At my job in marketing 2.0 12.4
Other Everywhere 0.5 15
Don't Know Not sure 0.5 0.7
Total Coded Elements 396 710

visual fearures: 66% of responses) and/or participants
described what style of information was being con-
veyed by the visual (whar the visual communicates:
14%). Adults tended to describe the trends, relation-
ships, and general information in the visual more often
than children (16% and 12%, respectively). Both
youths and adults most frequently identified color (e.g.
“each color represents a line”) as a key aspect to under-
standing the visual (13%), as well as size and quantiry
(10%; e.g. “thickness of lines means how much”), and
the presence of objects (e.g. circles, pictures, icons:
9%). A small number of responses (n = 23; 78% by
adults) noted that certain aspects were missing from
the visual and indicated that these pieces would help
them better understand the visual (e.g. “there’s no key
so it makes no sense”). Similarly, many stated that they
would use the title, legend, or key to help them read
the visual (Table 2) even though those were purpose-
fully not available for them to use (e.g. “guide tells
what lines and circles mean™). When discussing what

information the visual provided, participants talked
about comparisons or relationships (e.g. “colors of lines
equals different data”: 12% of instances), with 62% of
these responses provided by adults. Some respondents
(7%) indicated that reading a visual was a sequential
process and most listed the key pieces with no intended
order; most that mentioned this were adults (62%; e.g.
“match up things on left and right to see if anything
matches—also colors, trace things to middle, continue
matching colors in middle with other stuff”). A small
percentage of responses provided a specific descrip-
tions of the visual (e.g. “[It’s] letting us know where
energy comes from™: 7%) and responded that they did
not know how to read the visual (e.g. “it means noth-
ing”: 6%). These results illustrate that people focus on
certain aspects of visuals, such as symbols and their
characteristics, and that designers should pay particu-
lar attention to these when crafting them.

4. What would you call this type of data presentation?
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Table 2. Responses for how visitors would read the visualizations.

% of Instances by Relative Age

Response Code Youth N=126 Adult N=146

Identified Key Features 67.4 65.2
Absence of Information 0.4 1.1
Axes SN 38
Categories or Groupings 0.6 1.2

Key or Legend 6.4 7.0
Lines 3.9 3.8
Location or Orientation of Objects 2.3 2.4
Objects (e.g. circles)

Temporal Aspects (e.g. years, dates, etc.) 4.2 i3
Title or Labels 3.6 3.1
Generic "Visual" (e.g. "look at the rest of info") 2.6 3.1
Words or Numbers 6.5 51:3)
What the Visual Communicates 12.2 16.0
Comparisons or Relationships _
General "Information” (e.g. "it breaks things down") 0.8 0.9
Trends or Patterns 1.0 2.1
Other Categories 20.4 18.8
Procedural (i.e. indicates there are steps to reading visual) 6.6_
Visual Specific (i.e. focused on content of visual) 7.0 6.1
Doesn't Know 6.0 3.3
Blank/No Response 0.8 0.9
Total Coded Elements 1321 1704

Responses to this question were fit into predetermined
categories. Two of the authors independently came up
with an “answer key” for each specific visual and then
iteratively worked together to create a coding scheme
used to categorize responses as being the “technical
label,” “equivalent phrase,” “related phrase,” or “unre-
lated” (see examples in Table 3); a third researcher
used this scheme to code all responses, including addi-
tional “don’t know” and “not applicable” categories.
After coding, discrepancies were discussed and
resolved through discussion. Table 3 shows four of the
visual stimuli used in this study and the terms partici-
pants used to name them. These examples illustrate
that participants had a wide range of names for the
visuals presented to them, and very few would be con-
sidered accurate or equivalent terms. This suggests
that while participants commonly encounter these
visuals in their daily lives, they are unfamiliar with
their technical names. Furthermore, the preponder-
ance of different labels the participants assigned to the
visuals, even basic ones, suggests that more training
and better communication is required before the

general public uses a common language to refer to dif-
ferent visualization types.

The results are shown in Figure 4. Participants gave
a wide range of answers that were categorized into dif-
ferent levels of relevancy or correctness (see also
Table 3). Most respondents had a hard time naming
the visuals with any degree of accuracy as very few cor-
rectly identified the specific visual (zechnical label:
14%) or came close (equivalent phrase: 12%), while an
almost equal proportion did not attempt to name the
visuals (doesn’t know: 14%) at all. Some were able to
partially identify the visual (related phrases: 24%), by
either identifying the basic type of visual (e.g. identify-
ing a scatter graph as a graph) or providing a loosely
related term (e.g. identifying a scatter graph—also
called scatter plot—as a dot chart). The greatest pro-
portion of responses was categorized as wunrelated
(31%); responses that generally made a mindful
attempt at naming the visual, but using incorrect
visualization terms (e.g. identifying a scatter graph as a
map). A very small proportion of responses were cate-
gorized as not applicable (6%), or responses that were
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Figure 4. Names youth and adult visitors gave the visualizations by different levels of relevance/correctness.
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completely wunrelated to visualizations (e.g. “a
chicken”). In total, less than 50% of respondents gave
answers that would be considered at least partially
accurate. Note that while some readers might think
that calling T4 a spider web diagram is very creative, we
are interested to understand whether visitors are using
the correct terms to refer to visualizations. If different
names are used, for example, spider web diagram and
connection chart, then two visitors may never realize
they talk about the very same visualization.
Specifically, network layout visuals were the least
frequently identified visuals by participants. The five
different network layouts were seen a total of 337 times
and no participants fully and correctly named them;
only 4% and 13% of responses to these visualizations
were categorized as equivalent or related, respectively.
The vast majority of responses were incorrect (46%)
or non-attempts at identification (i.e. doesn’t know:
27%), meaning that over 83% of responses failed to
identify the visual to any degree. Of all the visuals,
maps had the highest proportion of related responses
(42%) and a high proportion of unrelated responses
(36%), indicating that participants were able to gener-
ally identify the visual as a map, but could not use the
specific term (2%) or something equivalent (5%). The
most recognizable visual types were charts and graphs,
with 64% and 65% or responses indicating some level

of correct identification, but charts were more fre-
quently given a technically correct identification
(32%) than graphs (26%) were. Within the graph cate-
gory, not all visuals were identified with the same
degree of success. Specific graphs such as the timeline
graph (85%), bar graph (66%), and line graph (59%)
were frequently given a technically correct label, while
other graphs, such as the Sankey diagram and tree-
map, had a relatively high frequency of wunrelated
responses (45% and 55%, respectively). Treemap
visualizations are a special case as the technically cor-
rect name includes the name of the wrong visualization
type: map.

A second, broader qualitative analysis was per-
formed to see how often participants mentioned chart,
map, graph, or nerwork layour (see section
“Visualization framework”). Responses were coded for
mentions of these terms regardless of their “correct-
ness” or surrounding words and the usage of the word
“network” was categorized as network layout.

The results are given in Table 4. Color coding indi-
cates low values (in white) and high values (in dark
green). Almost half of responses (44% of responses
across all visuals) did not include any of the visualiza-
tion keywords chart, map, graph, or network layout to
name the visuals. Of the responses that did, the word
graph occurred most often (48% of responses using a

Downloaded from ivi.sagepub.com at INDIANA UNIV on August 24, 2015


http://ivi.sagepub.com/

12

Information Visualization

Table 4. Occurrences of chart, graph, map, or network layout in the names visitors gave the visualizations.

What would you call this?

Visualization Type (# Chart Graph Map Network Layout
Used in Study)

Chart (2) 31.1 5.4 0.0
Graph (8) 20.1 4.4 0.0
Map (5) 10.8 16.9 0.4
Network Layout (5) 36.0 40.4 2.6
All (20) 23.9 48.0 27.6 0.5

keyword); it should be noted that there were eight
graph visuals used in the study likely leading to the
higher usage of this word. Even though there were
only two charts used in this study, 24% of responses
referenced the word chart in some way. The other two
visualization types, maps and network layouts, both
had five visuals in the study and their associated
keywords were mentioned 28% and 0.5% of all
responses.

Charts were most commonly associated with the
word chart (64%), but also frequently mislabeled as a
graph (31%), and occasionally the word map was used
(5%). Maps were not strongly misidentified as any
other visual type in particular, with the words chart
(17%) and graph (11%) mentioned most often.
Graphs were the most highly recognized visual with
75% of responses using the word graph in their
response. Graphs were most often misidentified as a
chart (20% of the time), and less frequently as a map
(4%); the most commonly misidentified graphs were
the Sankey diagram (chart: 37%) and treemap (map:
45%). As previously discussed, participants were gen-
erally able to identify maps (72%), but participants
were unable to provide further details. As suggested
above, network layouts were the most unfamiliar type
of visual to the participants. Network layouts were the
only group of visuals to be labeled a different visual
more often than the correct visual, with the phrase
network layout occurring in only 3% of responses.
The word graph was used most often (40%), with
chart being used almost as frequently (36%); they
were misidentified as maps 21% of the time. The high
amount of cross-identification between charts and
graphs indicates that the general public uses these
terms interchangeably, and in some cases as a general
purpose term for all visuals.

5. What types of data or information do you think
make the most sense to be included in this type of
visual?

When participants were responding to a more famil-
iar visual, they were able to provide responses that
indicated they understood the primary purpose of the
visual type or they responded with a novel and appro-
priate use for that visual. For example, when shown a
timeline of social media innovations, many individuals
were able to describe its purpose (e.g. “development of
something over time,” “things that have an order like
time,” “dates and years and events”) or provide alter-
nate content (“American history. Drug response to
medication. History development.”). Less familiar
visuals tended to produce “mimicked,” vague, or
“don’t know” responses. For example, network layouts
prompted many individuals to simply read back infor-
mation from the visual they were looking at (e.g.
“number of times someone coauthored or influenced
other authors”), provide a generalized response
(“things from science class,” “different types of chart™),
or no response at all (“I don’t know™).

Post-questions. A total of 53 subjects sorted the five
visuals in order from easiest to most difficult to read.
We asked them to do this so that we could get a sense
of how they compared the visuals in terms of difficulty.
The values were calculated across rows to illustrate the
ranked position that participants most frequently
placed the visual types.

The results are given in Table 5. As can be seen,
charts are judged easiest to read, followed by maps,
and then graphs. Networks are singled out as hard to
read. Charts were most commonly placed in the easiest
to read section. Graphs and maps had similar place-
ment frequencies, and network layouts were overall
ranked hardest to read.

Study limitations

How much time visitors spent with the visualization
had a major impact on their ability to accurately
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Table 5. Sorting results for chart, graph, map, or network layout.

Participant Rankings (N=53)

Visualization Type 1 (Easiest) 2 3 4 5 (Hardest)
Chart 4.3 26.1 17.4 17.4
Graph 255 24.5 17.9 18.9 13.2
Map 21.7 21.7 17.4 7.2
Network Layout 4.5 6.0 19.4 254 _

answer the five questions. People did spent more time
if the data shown in the visualization were of interest
to them, for example, children were interested to
explore the food eating contest results. Other people
were drawn to visualizations due to color or overall
aesthetics, and sometimes that translated into a will-
ingness to spend time interpreting the visual, but other
times remained as a cursory, purely aesthetic appeal.

The visualization framework used in this study to
judge the correctness of one of the five questions:
“What would you call this type of data presentation?”
was developed over the last 15 years. The framework
draws on leading works by major visualization pio-
neers, is one of the most comprehensive frameworks in
existence today, and it has been used to teach
Information Visualization at Indiana University for
more than 10 years and for the last 3 years in the
Information Visualization MOOC (IVMOOC) that
students from 100 + countries attend. However, it is
not agreed upon by all visualization experts, that is,
not all expert would agree with the four visualization
types and their description or the names it gives to
specific visualizations. In fact, alternative names used
in the press and scholarly papers, for example, metro
map or treemap, make it hard to identify the correct
visualization type, for example, network layout, not
map. Expert agreement on standard naming conven-
tions and major visualization types would help avoid
confusion and support the transfer of visualization
sense-making skills within and across visualization
types. Clearly, names for specific visualizations and
visualization frameworks will need to co-evolve to
make them maximally useful.

Discussion and outlook

Collectively, the results reported here provide strong
empirical evidence that a very high proportion of the
studied population, both adult and youth, cannot
name or interpret data visualizations beyond very basic
reference systems, that is, they have rather low perfor-
mance on key aspects of data visualization literacy.

The results confirm statements by leading visualiza-
tion practitioners arguing that most US citizens cannot
read the visualizations that are common in newspa-
pers, textbooks, or on the web.

The results from this particular study provide
important “ground truth” about the non-existence of
a visualization language (i.e. an internally consistent
set of proper names for different visualization (types)
that are well defined and consistently used) and the
data visualization literacy of museum visitors. This
parallels challenges identified for “big data” research,
namely, the need to “help remove the barrier associ-
ated with different uses of terminology.” A recent
report** argues that because of “the interdisciplinary
nature of Big Data, there are many concepts and terms
that are defined differently by people with different
backgrounds” and suggests short courses and webinars
to identify and help resolve differences.

It should be pointed out that language—human’s
ability to acquire and use complex systems of
communication—is a key component of human devel-
opment. Without language, that is, the ability to name
and label physical or imaginary objects and concepts,
it is much harder if not impossible to learn or talk
about them.?”> While visualization experts might be
comfortable with ambiguity and the nature of subtle
differences in names for visualizations, non-experts
would much benefit from proper names and defini-
tions for common visualizations that can be learned
once and effectively used over a lifetime.

Taking practitioner comments and empirical evi-
dence seriously has a number of serious implications
for information visualization education and research.
In the information age, the ability to read and make
data visualizations is increasingly important. Given
this importance and the low skill level, it is highly
desirable to teach data visualization reading and writ-
ing skills in formal and informal education settings. As
for information visualization research, much effort is
focused on the development of new, ever more com-
plex visualizations—few of them are ever used outside
of information visualization conference proceedings or
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journals. However, if youth and adults with a predilec-
tion toward science—apparent by the fact that they
visit science museums—cannot read simple visualiza-
tions, more work should focus on empowering many
to read and understand basic visualizations. Close col-
laborations with educators, journalists, government,
and industry seem highly desirable to improve our
understanding of how to make, use, and teach data
visualizations more effectively.

Although our results suggest that charts and graphs
are the most commonly encountered visuals in school
or work, more research needs to be done to explore
the amount of visualization literacy individuals gain in
school, especially with more complex maps and net-
work layouts. Recently, select elementary and middle
schools have started to teach data visualizations—a
unique opportunity for visualization researchers to
study and help improve the acquisition of data visuali-
zation literacy. Plus, the use of data is now a key com-
ponent of recent efforts to create national standards in
mathematics*® and science;’ there is a unique oppor-
tunity for visualization researchers to study and help
improve the acquisition of data visualization literacy.

The general public is likely to encounter new and
complex visuals outside of formal learning settings put-
ting more of an onus not only on their creators to pro-
vide guidance but also on educators to teach students
broad and explicit visualization reading strategies so
that they are better equipped to understand novel
visualizations they encounter. Being able to name
visualizations correctly will empower different stake-
holders to refer to and discuss a diverse range of visua-
lizations. Being able to see a new visualization and
identify its type makes it possible to transfer knowledge
(e.g. on how to read a graph) from known visualiza-
tions to the new visualization.

Other studies conducted in this project (all reports
available on informalscience.org) show that construc-
tion of complex visualizations led to more accurate
interpretation than deconstruction. There were also
suggestions in the findings related to interest: interest
was found to vary by age and sex in subjects, in topics
of visuals, and in the appeal of the visuals. Yet, there
were no topics that were consistently appealing across
respondents. The same was found in the appeal of the
visual itself.

Going forward, we are interested to advance
this research by collaborating with others to conduct sim-
ilar investigations in different environments and countries
and with alternative visualizations. Toward this end, all
study materials have been made available online at http://
cns.iu.edw/2015-VisLit.html. Please feel free to contact
the authors for more information.

Acknowledgements

The authors would like to thank data collectors at the
WonderLLab, COSI, and NYSCI. The Sci2 Tool has
been used to generate several of the visualization sti-
muli; it uses the Cyberinfrastructure Shell (http://
cishell.org) developed at the Cyberinfrastructure for
Network Science Center (http://cns.iu.edu) at Indiana
University. Any opinions, findings, and conclusions or
recommendations expressed in this material are those
of the authors and do not necessarily reflect the views
of the National Science Foundation.

Funding

This work was carried out through support from the
National Science Foundation under DRL award num-
ber 1223698.

Supplementary materials

The study materials for Recognition and Meaning
Making in Data Representations available at http:/
cns.iu.edu/2015-VisLit.html include the following:

Data collection basics;

Instructions for completing the interview;
Data collection form;

20 Visual stimuli;

Refusal log;

Blank data entry spreadsheet.

References

1. National Research Council. Taking science to school:
learming and teaching science in grades K-8. Washington,
DC: The National Academies Press, 2007.

2. Michaels S, Shouse AW and Schweingruber HA. Ready,
set, science! Putting research to work in K-8 classrooms.
Washington, DC: The National Academies Press, 2008.

3. NGSS Lead States. Next generation science standards: for
states, by states. Washington, DC: The National Acade-
mies Press, 2013.

4. Eckhaus A and Wolfe R. Gathering and interpreting
data: an interdisciplinary approach. Sci Scope 1997;
21(4): 44-46.

5. Espinoza F. Developing inquiry through activities that
integrate fieldwork and microcomputer-based technol-
ogy. Sci Activir 20025 39(3): 9-17.

6. Hug Barbara and McNeill Katherine L. Use of first-
hand and second-hand data in science: does data type
influence classroom conversations? Int ¥ Sci Educ 2008;
30(13): 1725-1751.

7. McNeill KL and Krajcik J. Middle school students’ use
of appropriate and inappropriate evidence in writing

Downloaded from ivi.sagepub.com at INDIANA UNIV on August 24, 2015


http://ivi.sagepub.com/

Bérner et al.

15

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

scientific explanations. In: Lovett MC and Shah P (eds)
Thinking with dara: proceedings of the 33rd Carnegie sym-
posium on cognition. Mahwah, NJ: Lawrence Erlbaum
Associates, 2007, pp. 233-265.

. Kozhevnikov M, Motes MA and Hegarty M. Spatial

visualization in physics problem solving. Cognitive Sci
2007; 31(4): 549-579.

. Maltese AV, Harsh JA and Svetina D. Interpretation of

graphical representations along the novice—expert con-
tinuum. ¥ Coll Sci Teach, in press.

Roth W-M and Michael Bowen G. Professionals read
graphs: a semiotic analysis. ¥ Res Math Educ 2001;
32(2): 159-194.

Manyika J, Chui M, Brown B, et al. Big data: the next
frontier for innovation, competition, and productivity
(Report for the McKinsey Global Institute). New York:
McKinsey & Company, 2011.

Csikszenymihalyi M. Creativiry: flow and the psychology of
discovery and invention. New York: Harper Perennial,
1996,

Sternberg R] and Lubart TI. Chapter 1. The concept of
creativity: prospects and paradigms. In: Sternberg R]
(ed.) Handbook of creativiry. New York: Cambridge Uni-
versity Press, 1999, pp. 3—15.

Hammerman JK and Rubin A. Strategies for managing
statistical complexity with new software tools. Star Educ
Res $2004; 3(2): 17-41.

Konold C. Handling complexity in the design of educa-
tional software tools. In: Proceedings of the seventh interna-
tional conference on teaching statistics, Salvador, Brazil, 2—
6 JULY 2006. Auckland, New Zealand: IASE.
Storksdieck MK, Bronnenkant C, Kissler L, et al. The
national museum of natural history’s global links—forces of
change: summative exhibition evaluation. Annapolis, MD:
Institute for Learning Innovation, 2003.

Grack N, Ellenbogen K, Rowe S, et al. Beyond Oohs
and Aahs: using evaluation to help visitors understand
complex scientific visualizations. Paper presented at the
visitor studies association conference, Grand Rapids, MI,
25-29 July 2006.

Kittur A, Chi EH and Suh B. Crowdsourcing user stud-
ies with mechanical turk. In: Proceedings of the SIGCHI
conference on human factors in computing systems (CHI),
Florence, 5-10 April 2008, pp. 453-456. New York:
ACM.

Heer J and Bostock M. Crowdsourcing graphical percep-
tion: using mechanical turk to assess visualization design.
In: Proceedings of ACM human factors in computing systems
(CHD), Atlanta, GA, 10-15 April 2010, pp. 203-212.
New York: ACM.

Grammel L, Tory M and Storey M. How information
visualization novices construct visualizations. IEEE T Vis
Compur Gr 20105 16(6): 943-952.

Yi]S, Kang Y, Stasko JT, et al. Understanding and char-
acterizing insights: how do people gain insights using
information visualization? In: Proceedings of the 2008
workshop on beyond time and errors: novel evaluation meth-
ods for information visualization, Florence, 5 April 2008,
pp. 4:1-4:6. New York: ACM.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Borkin MA, Vo AA, Bylinskii Z, et al. What makes a
visualization memorable? IEEE T Vis Compur Gr 2013;
19(12): 2306-2315.

Skupin A, Biberstine JR and Borner K. Visualizing the
topical structure of the medical sciences: a self-
organizing map approach. PLoS ONE 2013; 8(3):
e58779.

Bahador S, Simonetto P, Kobourov S, et al. Node, node-
link, and node-link-group diagrams: an evaluation. IEEE
T Vis Compur Gr2014; 20(12): 2231-2240.

Lam H, Bertini E, Isenberg P, et al. Empirical studies in
information visualization: seven scenarios. IEEE T Vis
Compur Gr2012; 18(9): 1520-1536.

OECD. PISA 2012 Assessment and Analytical Framework
(Technical report). OECD, 2012, http://www.oecd.org/
pisa/pisaproducts/PISA%202012%20framework%20e-
book_final.pdf

Boy ], Rensink R, Bertini E, et al. A principled way of
assessing visualization literacy. IEEE T Vis Comput Gr
2014; 20(12): 1963-1972.

Borner K and Polley T. Visual insights: a practical guide to
making sense of data. Cambridge, MA: The MIT Press,
2014.

Borner K. Aras of knowledge: anyone can map. Cam-
bridge, MA: The MIT Press, 2015.

Card SK and Mackinlay JD. The structure of the infor-
mation visualization design space. In: Proceedings of the
IEEE symposium on information visualization, Phoenix,
AZ, 21 October 1997, pp. 92-99. Los Alamitos, CA:
IEEE Computer Society.

Chi EH. A taxonomy of visualization techniques using
the data state reference model. In: Proceedings of the IEEE
symposium on information visualization, Salt Lake City,
UT, 9-10 October 2000, pp. 69-75. Los Alamitos, CA:
IEEE Computer Society.

Keim DA. Visual exploration of large data sets. Commun
ACM 2001; 44(8): 38—44.

Kosslyn SM. Understanding charts and graphs. Appl
Cognitive Psych 1989; 3(3): 185-225.

Mackinlay JD. Automating the design of graphical pre-
sentations of relational information. ACM T Graphic
1986; 5(2): 110-141.

Munzner T. Information visualization: principles, tech-
niques, and practice. Natick, MA: A K Peters, 2014.
Pfitzner D, Hobbs V and Powers D. A unified taxonomic
framework for information visualization. In: Proceedings
of the Asia-Pacific symposium on information visualisation,
Adelaide, Australia, vol. 24, Feburary 2003, pp. 57-66.
Darlinghurst, NSW, Australia: Australian Computer
Society, Inc.

Shneiderman B. The eyes have it: a task by data type
taxonomy for information visualizations. In: Proceedings
of the IEEE symposium on visual languages, Boulder, CO,
3-6 September 1996, pp. 336-343. Los Alamitos, CA:
IEEE Computer Society.

Wilkinson L. The grammar of graphics. New York:
Springer, 2005.

Bertin ]J. Semiology of graphics. Madison, WI: University
of Wisconsin Press, 1983.

Downloaded from ivi.sagepub.com at INDIANA UNIV on August 24, 2015


http://ivi.sagepub.com/

16

Information Visualization

40.

41.

42.

43.

44.

Engelhardt Y. The language of graphics: a framework for
the analysis of syntax and meaning in maps, charts, and dia-
grams. PhD Dissertation, University of Amsterdam,
Amsterdam, 2002.

Harris RL. Information graphics: a comprehensive illustrated
reference. New York: Oxford University Press, 1990.

Sci2 Team. Science of science (Sci2) tool. Indiana Univer-
sity and SciTech Strategies, 2009, https://sci2.cns.iu.edu
Glaser, BG. The Constant Comparative Method of Qua-
litative Analysis. Social Problems 1965; 12(4): 436—445.
AAPOR Big Data Task Force. AAPOR report on Big
Data, 2015, http://www.aapor.org/AAPORKentico/

45.

46.

AAPOR_Main/media/Task-Force-Reports/BigDataTask
ForceReport_FINAL_2_12_15.pdf

Stork S and Sanders SW. You say potato, I say potéto:
problems associated with the lack of shared meaning in
instruction and learning. Quest 2000; 52(1): 60-78.
National Governors Association Center for Best Prac-
tices, Council of Chief State School Officers. Common
core state standards. Washington, DC: National Gover-
nors Association Center for Best Practices, Council of
Chief State School Officers, 2010.

Downloaded from ivi.sagepub.com at INDIANA UNIV on August 24, 2015


http://ivi.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /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 false
  /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
    /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
    /TimesNewRomanPS
    /TimesNewRomanPS-Bold
    /TimesNewRomanPS-BoldItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-Italic
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 false
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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
  /Description <<
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /NLD <>
    /NOR <>
    /PTB <>
    /SUO <>
    /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.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




