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Abstract

Significant gaps exist in our knowledge of real
world social network structures, which in turn limit our
understanding of how to design social software. One
important reason for this has been that researchers
have not been able to systematically probe individuals
in sufficient detail about ‘who’ and ‘how’ they interact
with in the social networks they wish to study. To
address this shortcoming we designed TellUsWho, a
web-based social network survey tool. We explored the
tool’s utility by studying the social ties of 141 students.
TellUsWho supported the collection of rich social
network data in a relatively short time period. Within
an average of 34 minutes, respondents were able to
describe their egocentric ties with people they
regularly keep in contact. On average, respondents
listed 42 alters, for each of which they answered 27
questions, resulting in 1134 responses. This compares
favorably to traditional methods, which could require
up to 15 hours per subject.

1. Introduction

Social software such as MySpace, Facebook,
Twitter, and Flickr, has captured the attention and
imagination of researchers and designers. They offer
individuals many new and exciting means of
interaction and communication that was unimaginable
only a decade ago. As a result of the popularity of
social software there is a growing desire for greater
understanding about the structure and effects of social
networks. Understanding about how social networks
form, change over time, and are structured in general
would improve our ability to design and build systems.
Unfortunately, existing data collection methods for
social network analysis do not provide adequate means
for systematically collecting large amounts of rich,
detailed data [3]. As a result, researchers currently
struggle to collect targeted data about specific
communities and associated social network structures.

Researchers conduct social network analysis in
order to explore the structure of the network, the
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relationships between entities, the flow of information,
and its changes over time [26]. In order to conduct
informative analysis, adequate data must be collected.
However, there are challenges with the current
methods, such as the inability to perform data
collection both in breadth (number of social ties) and
depth (detailed information about each tie and the
nature of the tie itself) at a reasonable scale without
overburdening  respondents.  Researchers  have
expressed interest in overcoming these and other
common data collection challenges in order to facilitate
the collection of richer and more detailed information
regarding social network ties [3][4]. Current computer-
aided social network survey tools attempt to address
some of these challenges with limited success by
computerizing earlier pen-and-paper based survey
approaches [10].

We developed the TellUsWho tool in order to
improve our ability to collect social network data
directly from individuals. This tool allows the
collection of in-depth information from a large number
of individuals within short timeframes by allowing
users to visually organize their social contacts [24][29].
This paper begins by briefly discussing the currently
employed methods of social network data collection, as
well as their strengths and weaknesses. This is
followed by a presentation of the TellUsWho tool, and
how it incorporates current methods as well as attempts
to build upon them. Finally, we discuss how this tool
was used to collect data about a university campus
community from a sample of 141 respondents.

2. Background

Researchers employ various data collection
techniques including structured and semi-structured
interviews, surveys, observations, and data mining to
collect social network data. Perhaps the most common
data collection method is the questionnaire composed
of questions that aim to solicit details about the
respondent’s social ties [26]. Questionnaires employ a
variety of solicitation methods and attempt to balance
between required effort of respondents to answer
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questions and quality and/or quantity of the collected

data. These solicitation methods are:

1) Roster vs. Free Recall - Roster presents a list of
contacts for the subject to select from in answering
questions, while free recall makes respondents
recall alters by memory.

2) Fixed Choice vs. Free Choice - Fixed choice makes
the subject select a specific number of alters, while
free choice does not have such a constraint.

3) Ratings vs. Complete rankings - Complete rankings
have the user rank order relationship ties over other
alters, while ratings are applied to each individual
tie.

When collecting social network data directly from
respondents, either via questionnaires or interviews,
two steps are performed: 1) ‘name generation’ and 2)
‘name interpretation’ [4]. During name generation, a
respondent recalls, or selects, the names of people
(alters) in their social network. Then, the respondent
performs name interpretation, where details are
provided on alters they named, such as demographics,
communication characteristics, and relationship ties.
Sometimes, as is the case with the study we present of
our tool, the process of name generation is combined
with name interpretation. In this case respondents
generate alters which meet certain characteristics (e.g.
listing work colleagues with whom they are in regular
social contact).

Depending upon specific research goals, social
network researchers may be interested in whole
networks (a network of an entire group or
organization), or egocentric networks (a network of an
individual’s alters). Due to the effort required of
respondents to engage in name generation and name
interpretation [17], various methods are employed to
reduce or limit the name generation and/or name
interpretation steps. This is typically done by
presenting questions that have the respondent select
only a subset of their social network, e.g. “list the five
people you talk to the most,” or limiting the attributes
generated for each alter, e.g. “select the best
description for each contact: friend, family,
acquaintance, or colleague.”

The subsections that follow will discuss examples
of name generation, name interpretation, and data
mining methods aimed at discovering information
about social networks, how they are useful for data
collection, and the shortfalls that exist with currently
employed techniques.

2.1 Name Generation

Data collection methods that concentrate on name
generation focus the participant’s attention on recalling
a number of names and the type of relationships rather

than on answering detailed questions about social ties.
Data typically consists of a list of alters and one or two
dimensions of relationship to the participant.

The diary method of data collection asks
participants to keep a record of other people with
whom they interact for a period of time [26]. Kim et al.
[18] directed participants to record each person they
came in contact with in a diary over a two-week period
in order to collect a list of daily contacts. While in
theory this results in an accurate list of contacts, it
requires diary keeping by participants and the
management of this process by researchers, and may
result in important contacts being missed if interaction
does not occur during the study period.

Another technique for name generation is the
employment of a hand-drawn network hierarchy [9]
that focuses on respondents drawing graphs of contacts
and connecting them to visualize social ties. Liao, et al.
[21] used this method while investigating patterns of
communication in work environments. Respondents
drew a graph with his or herself in the center and then
wrote names of groups and people whom they
contacted in their organization. These names were then
connected by similarity (e.g. same department) and
degrees of closeness for each were indicated via a 5-
point scale measure. This method works well for
describing networks in small organizations, however,
this approach is impractical for drawing a sizeable
amount of alters in large organizations or describing a
full egocentric network because the resulting graph
becomes too large and cumbersome and its creation
places a heavy time and recall burden upon the
participant.

2.2 Name Interpretation

Researchers use name interpretation to obtain
details from respondents such as relationship types,
context, communication methods, frequency of
contact, etc., in order to understand social ties, their
strengths, and their social contexts. Usually, a small
number of alters are generated or a small sample are
selected from the name generation step for
investigation.

McCarty et al. [22] conducted a phone interview of
1525 individuals with the goal of generating a
representative sample of personal networks. They
created a fixed list of 50 first names; excluding gender-
neutral (e.g. Pat), and ethnically inclined (e.g. Letisha)
names. The interviewer asked respondents to indicate
if they knew someone who matched each name as they
were read from the list and stopping when 14 names
were known or the end of the list was reached.
Respondents then answered five name interpretation
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questions about each of the 14 alters. Each survey
lasted approximately fifteen minutes.

Wellman and Wortley [28] interviewed a sample of
twenty-nine Toronto residents in order to understand
social support within a community. Each subject was
interviewed for 10 to 15 hours and answered questions
about their relationships with active members of their
social network. Close ties were discussed, but less
intimate alters were not examined. This study gathered
a large amount of data, however, the number of
respondents was small and the interviews were time-
consuming.

Carrasco et al. [3] used an interview method where
respondents were instructed to record contacts on post-
it notes and position them within various concentric
circles based on degree of closeness [12]. A sample of
15 contacts was selected for name interpretation,
demographics were collected and four-to-six questions
about communication and interaction patterns are
queried. Finally, 6 of the 15 contacts were selected and
the participants were asked about the last social
encounter with each, what they did, when, where, who
else was involved, etc. Although a large amount of
social network information was collected using this
approach, the interview was time-consuming,
averaging 2.5 hours per participant. Also, the number
of respondents was limited due to the length of each
interview. It is noted that each part of the survey
required using a smaller subset of alters to reduce
complexity, thus a larger scale study would be
increasingly complex.

2.3 Mining data

Various data can be mined for social network
analysis. This includes: the interpersonal connections
listed by wusers of social network sites (SNS),
organizational communication, online mass
interaction/communication [31][25], and personal
communication histories. Analysis of such data can
create rich visualizations. Here we review research
using such data and outline how minable data sets do
not typically contain information about key aspects of
the social network under study. For example,
information about relevant social ties is often missing
because communication occurs via channels outside of
the database such as face-to-face communication.

2.3.1 Social network sites. SNS are increasingly being
used for social interaction over long periods of time
[20]. The common ways in which SNS are used
includes connecting with old friends and acquaintances
and making new contacts [19]. When a user sets up
their SNS friends list, they are engaged in name
generation and mining. This, combined with the

communication data, can provide insight into their
social networks. However, SNS are not designed for
the scientific probing of individuals about their social
ties and as a result, do not always collect the type of
user data desired. Heer, et al. [11] devised Prefuse and
Vizster, social network visualization tools, which
utilized Friendster data to create social network
visualizations. The tool mines a user’s network and
creates a spring graph representation of connections.
The visualization includes filters by demographic
information (e.g., gender, interests, age). Although this
tool creates scalable social network visualizations,
relationship data beyond ties is not included. Further, it
is not possible to probe users with more information
such as relationship characteristics or degrees of
closeness.

Gilbert et al. [14] mined MySpace, collecting data
to examine the difference in usage between users from
rural and urban areas. Data included relationships and
demographics plus characteristics given by numbers of
“wall posts” and private messages between users. The
data mined from 4000 users supported their hypotheses
on usage differences between rural and urban areas
based on number of friends and distance from a user.
Information such as ego-alter relationship ties (e.g.,
immediate family, relatives, friends, colleagues) could
not be determined with the given data since this
information is not a feature of MySpace. This
relationship information could have been obtained if
the researchers surveyed users after mining data.

Mislove et al. [23] mined four SNS to examine
patterns within several networks rather than focusing
on one single site. They found that online social
networks were structurally different than other social
networks and suggested that this work could benefit
SNS application designers. This study outlined two
important problems with mining SNS. First, the
researchers could not obtain user data from the site
owners; instead they were forced to “crawl” each SNS,
a technique where the system follows links to every
node (each node is a contact), beginning at a particular
node. The system continues to record each tie from one
contact to another. Second, data mining methods for
social network sites themselves present challenges for
researchers. Crawling an entire network is often
unfeasible due to the number of connections. In this
case the authors used a partial crawl, where they
recorded a small number of degrees separated from the
ego, then stopped. A partial crawl can be biased due to
overestimation of degrees between nodes and
underestimation of network symmetry [1].

While usage statistics of SNS may be useful to
researchers, there are some challenges using such data
for social network analysis. SNS Terms of Service
(TOS) impact how researchers can use and gather data.



Proceedings of the 43rd Hawaii International Conference on System Sciences - 2010

For example, a Facebook TOS change denied
researchers from saving information such as users’
profile and their related contacts [8]. This change
rendered the SNS useless for data mining purposes.
Mining SNS social tie data may help to reveal
important and missing contacts that an interviewed
participant may not mention or recall. However, the
networks represented are influenced by the design and
use of each SNS and may not be an accurate
representation of a social network for various reasons
such as: 1) Not all SNS users with offline connections
are tied within an SNS [1]; 2) There are contacts that
may not be part of SNS; and 3) Many have SNS
contacts that would not be considered relevant contacts
to social network analysts.

2.3.2 Organizational communication. Mining
organizational communication such as email can result
in data about egocentric networks [30], and can
generate data corpuses, which can be utilized for SNA.
Such was the case with the Enron email corpus. As part
of their investigation into the collapse of Enron in 2002
the Federal Energy Regulatory Commission (FERC)

released a corpus of email from 158 employees. This
collection provides researchers a rare glimpse into the
social network of a large business organization.
Diesner et al. [6] analyzed the email data to examine
the effects of a major organizational crisis on its
communication network. In order to conduct the
analysis they performed substantial data enhancement
by including 525 missing employees, linking
individuals to multiple email addresses, and
incorporating career history information. Additional
study of the Enron email corpus demonstrate that
content of emails, vocabulary, names, and other
information can also be used to distinguish social ties
and details [15] within social groups and organizations.
However, the challenge of mining a single form of
electronic communication, such as email, is that within
an organization there may be preference for many
communication  styles including  synchronous
communication with co-located employees [32]. In the
same vein, an individual’s social network mined
through email may not be rich without mining the
communication between groups of individuals. Further,
such corpuses are currently not linked to tools that
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allow for individuals to be systematically probed about
their historical and ongoing social ties.

Another use of mining  organizational
communication is the employment of organizational
charts (a chart of the structure of an organization with
relationships) that map members to each other in a
visualization. Sociologists who study social networks
within  organizations [30] sometimes use an
organizational chart to display connections for
participant recall purposes. By using this chart as a
roster, they can probe respondents about individuals
and groups, such as “How much time did working with
employee X save you?” Using this method, researchers
can discover workflows and the usefulness of
connections in order to increase business efficiency
[5]. While the social tie visualization may be revealed
through a system, as seen from mining SNS, this data
may not be available for individuals outside of an
organization.

2.3.3. Online mass interaction. Usenet, a worldwide-
distributed Internet discussion system, has been studied
by social network analysts because of its international
diversity of users and their massive numbers of
crosspostings (taking a posted message from one topic
and authoring it to another topic) between groups.
Hierarchies categorize topics into groups, with eight at
the core (e.g. alt, comp, misc, news, rec, sci, soc, and
talk). Smith [25] mapped a sample of messages and
found that crossposting groups formed “meta-clusters”
because nearly every message within the sample was
crossposted to another group. This discovery highlights

the fact that group social network data can be mined
from online mass communication, though from this
data there may not be clear individual social networks
due to the anonymity of some posts and the ability for
anyone to browse posts without correspondence.

2.3.4 Personal communication history. Another
approach to mining interpersonal communications is to
find ties in order to visually organize contacts. While
ContactMap [29][30] was not developed for social
network research, mining contacts for users to place
them on a desktop for easy organization is appealing
for gaining insight into how an individual would
visualize their own social network. Developing this
approach into a social network survey tool could prove
useful in allowing users to self-report connections and
groups of contacts.

2.4 Motivation

Each of the previously mentioned social network
data collection methods is unable to gather data
consisting of both many alters and rich social tie
details. Our goal was to create a computer-aided survey
tool that allows for the rich collection of greater
quantity and quality social tie data to that of current
survey methods while reducing the time requirements
for both the researcher and the respondents. This work
was also motivated by a need to map the egocentric
network structure of our students.
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3. Guided social network survey

Most computer assisted social network survey tools
have attempted to replicate previous pen and paper
methods, and as a result, have only achieved modest
gains in the amount and quality of data collected
[10][13]. The survey tool presented in this paper
advances the use of computer-aided surveys through a
unique visual method. The authors implemented a user
interface similar to ContactMap [29], where the
respondent may visually group alters on the screen.

The TellUsWho survey tool provides support for
many of the main question formats, roster, free recall,
free and fixed choice, rankings and ratings, combining
them into a computer supported and user-guiding
interface. The reduction in respondent time and effort
comes from the ability for a user to answer questions
using drag-and-drop; rather than having to answer a
question multiple times for several alters. A user is also
able to apply an answer to multiple alters at once by
using the in-depth response area.

3.1 User interface

The user interface of the tool consists of four main
components (see Figure 1): 1) a computer generated
list of the wuser’s contacts mined from other
applications such as email - shown on the left; 2) a
question-space where questions are presented - shown
above the network visualization space; 3) a desktop
area where users engage in the guided visualization of
their social network and in so doing answer numerous
key questions; and 4) beneath the desktop area is an in-
depth response area to answer detailed name
interpretation questions.

3.1.1 Contact list. The contact list presents to the
user their contacts that may be mined from various
sources. Its purpose is to facilitate the recall of contacts
and their addition to the desktop. For the field trial
presented in this paper every contact from the user’s
university and Gmail email accounts were listed. The
list allows ascending or descending alphabetical
ordering by name or email address; and to facilitate a
large number of contacts it is paginated and a search
box is provided.

3.1.2 Question space. The question space specifies
what the user should do: name generation questions
specify that the user drag contacts onto the desktop,
name interpretation questions specify the user to place
alters into the in-depth response area. Other prompts
may be to group certain alters, to organize the desktop,
or to perform other tasks. Users navigate the survey via

the previous and back buttons on the left and right
respectively.

3.1.3 Desktop. Each contact placed on the desktop
appears in a box with their name, like an avatar, and
becomes an alter in their social network. These avatars
can be dragged around the desktop and placed
wherever the respondent wants. A respondent can add
a contact to the desktop by drag-and-dropping the
individual from the contact list to the desktop or they
may click “new contact” and type in a name and/or
email for a contact. Group avatars can also be created
to organize alters visually through color.

Users have two ways of organizing alters on the
desktop. Implicitly, they can physically group alters by
piling avatars close together. Explicitly, users can
create Group avatars. When the user clicks “New
Group”, the user types in a group name, and an avatar
with the name appears on the desktop with a particular
background color. When a user adds an alter to that
group, the background of that alter will become the
group color (signifying the primary group). When the
user adds an alter to multiple groups, the color of the
additional groups will appear in small boxes under the
alter to display multiple group associations. By using
groups, the subject reports information on the
relationship of others and their impact on the
participant.

3.1.4 In-depth response area. The in-depth response
area, which appears below the desktop, is used to
answer detailed questions of different types (e.g., a
single box, yes/no designators, or scales) that are
unanswerable by merely adding contacts to the
desktop. Respondents answer each question by placing
the alters on the desktop into the response area. Alters
placed in the boxes appear as a list under their response
and can be dragged between responses to change an
answer. Respondents may place several alters into the
response area at the same time in order to rate
individuals and rank order between alters. For
example, in Figure 2, nine alters are used to answer a
single question, rather than repeating the same question
nine times for each individual.

3.2. Data collection

The TellUsWho survey tool collects different types
of information in order to gather a rich description of
social ties. Each phase comprises of several data
collection techniques.

During name generation, the subject’s placement of
alters on the desktop enables the researchers to use
cluster analysis to determine interrelationship
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groupings.  Also, respondents are answering

relationship questions to add alters to the desktop, so
we explicitly collect general information on
relationship ties. Respondents may also create
“groups” to place alters in, adding an additional
element of relationship detail.

During name interpretation, data collected on each
question includes both ratings and complete rankings.
Respondents drag any or all alters on the desktop into
the response area. Each name they add is rated itself,
but the subject also sees the other names they added so
they may rank their relationships.

4. TellUsWho user trial

A user-trial of the tool was conducted by surveying
141 students (undergraduate and graduate) at a North
Eastern US university. The aim of the trial was to see
how well the tool performed in detailed social network
data collection from students within a short time period
of taking the survey. The survey was carried out in
computer labs with groups averaging 25 respondents.
Before entering the lab, respondents supplied their
credentials to their university and Gmail email. The
system pulled every name and email from headers
found in their inbox to populate the contact list.

Respondents signed up for an hour and a half time
block to complete the survey and were allowed to leave

upon completion of the survey. Before starting the
survey respondents viewed a 15-minute introduction
and video explaining what they would be doing for the
survey.

While respondents can complete this survey
independently online, the authors used a supervised lab
condition to address bugs and test the usability of the
tool.

4.1. Name generation

Once a respondent began the survey their first task
was to manually build their social network through
name generation. To do this, the system prompted 21
specific questions (Figure 4) and the respondent added
contacts via the roster technique (drag-and-drop from
the contact list), or free recall (manually entering an
alter’s name through the “new contact” dialog). Using
these questions and the contact list, respondents not
only visualized their social network, but also related
each alter to themselves, rather than the system
automatically mining ties. The desktop was split into
three tabbed desktops, School (people the participant
related to University), Friends (people the participant
related to friends and family outside of University),
and Work (people the participant related to their
employment, if applicable). These tabs kept each
desktop separate such that the respondent could place
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many contacts without cluttering space, and helped the
respondent focus their recall efforts, plus it inherently
supplied social context data.

Figure 4. Questions asked during desktop placement

Questions about School

1. Place your roommates

2. The person who introduces you to other people / the most
popular friend you have

3. Place the people you socialize/hang out with on campus
4.  Place the people with whom you are in sports, clubs, or
organizations

5. Place the people with whom you eat meals (breakfast,
lunch, dinner, or snack)

6.  Place the classmates / studio-mates and people who you
work with on projects

7. Place the school friends you talk to/socialize with online
(such as talk to on instant messenger or in chat rooms,
play online games with, etc.)

8. Place people who are acquaintances — people who you
may greet upon passing, but do not normally converse or
socialize with

9.  Place your current professors, advisors, and other NJIT
faculty/staff you communicate with

10. Place professors with whom you still keep in contact

Questions about Friends & Family

11. Place your roommates

12. Place the people you socialize/hang out with

13. Place the people with whom you are in sports, clubs, or
organizations

14. Place the people with whom you go out to lunch or dinner
with

15. Place the people you talk to/socialize with online (such as
talk to on instant messenger or chat rooms, play online
games with, etc.)

16. The most popular friend you have
17. Family members you see or talk to on a daily/weekly
basis

Work
18. Place the people with whom you socialize or hang out
with outside of work

19. Place the people with whom you socialize with while at
work

20. Place your coworkers

21. Place your boss or supervisor

4.2. Email task

Once the respondent completed building their
social network, they were given the task to produce
two different emails from the contacts they added to
their desktop. The first email assignment asked the
respondent to invite friends to an imaginary party he or
she was holding, through email. The respondent
selected the alters, then clicked “send email to” and
produced a fake email with subject and body (Figure
3). Respondents understood that the email was not
actually being sent. The second email, reproduced in

the same manner, prompted the respondent to email
people in school they would ask for help in their
toughest class. By asking respondents to reenact these
scenarios, we remind them of important alters they
may have missed while placing people on the desktop.
The data collected from these situations also indicate
the relevance of certain alters for social affairs.

4.3. Name interpretation

After a respondent had answered all the questions
to build their social network, they were prompted to
answer 6 questions about each alter they placed on the
desktop (Figure 5) by dragging them into the survey
block. The respondent could drag multiple alters onto
the survey block per question, which lead to both
ratings and complete rankings techniques. The
respondent can easily 1) singularly relate the alter to
the question and 2) relate the alter to all other alters
used to answer the question. Drag-and-drop allows the
respondent to answer each question for many alters at
once. This timesaving method allows for detail
questions to be asked without user fatigue.

Figure 5. Questions forcused on name interpretation

1. The frequency with which I keep in touch with this person on
a daily basis

2. Idiscuss important school/work matters with this person

3. Idiscuss important personal matters with this person

4.  This person is there for me if I need help with work/school

5. This person is there for me if I need help with personal
matters

6. The primary method of communication I have with this

person is: Face-to-Face; Phone conversation; Text Message
(SMS); Instant messenger (AIM, GTalk, Yahoo, IRC); or E-
mail

5. Observations and Discussion

The tool performed well in generating social
network data, with a very minimal number of bugs and
a small number of frequently asked questions by
respondents when running the user trial. The video
tutorial made it possible to outline the survey
instructions in easy to follow steps.

For the 141 respondents in the study, an average of
42 alters was generated per respondent. The number of
alters generated ranged from 5 to 150 per respondent
and a total of 6213 alters were produced using this tool.
Respondents took an average of 34 minutes to
complete the survey, the minimum time being 7
minutes and the maximum time being 141 minutes
with a standard deviation of 17 minutes. In this time
respondents answered an average of 1134 probes about
their social network stemming from 21 name-
generation questions and 6 name-interpretation
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questions. Respondents were able to complete the
survey without running into severe technical
difficulties or misunderstandings.

While this tool was found to be effective, there are
limitations to the user trial. This study was run as a
single-use case and could potentially benefit from
being placed inside of a social network software
application. This would add the advantage of collecting
usage statistics while also gathering data through
survey questions over time. Also, this work focuses
only on the design of a tool to facilitate social network
data collection and does not examine the reliability of
the collected data. Follow-up studies should compare
the amount of information collected using this tool to
the other more traditional methods mentioned above.

The tool itself may also be refined to enhance the
user experience. This tool currently supports
respondents’ university email and Gmail; however, it
can be programmed to handle almost any email
account in order to capture more contacts. Collecting
IM buddy list information and mobile phone contacts
would also be worthwhile. Running more user studies
with these additions to the roster technique could test
the advantage of having multiple sources available for
contact recall. Further as a next step one could consider
showing respondents an automatic visualization of his
or her social network ties while they use the survey
tool. By providing the visualization, respondents can
see how they are connected to others while interpreting
their social ties.

Finally, we ran the study in a laboratory where we
could observe users and provide support in case of
difficulty. While a small number of frequently asked
questions were raised it was clear that monitoring in
the lab was unnecessary. By addressing the frequently
asked questions, a revised version that will streamline
the instructions and allow for the survey to be taken
independently online can be implemented as the tool
runs in a web browser. An obvious next step is to allow
respondents to use the survey tool in the comfort of
their home computer rather than in a computer
laboratory allowing for much larger user participation.

6. Conclusion

As social computing applications become more
integrated within daily life, the importance of
understanding social networks they support increases
and so too will the ability to collect and leverage richer
social network data. The Tel/lUsWho tool is a means to
collect large-scale and in-depth social network data,
which is necessary to understand the growing
complexity of social networks. In this paper we
reviewed various social network data collection
methods and highlighted the tension that exists
between collecting detailed in-depth data about few

alters and collecting restricted data of many alters
through these methods. Mining social data produces
large quantities of social tie information; however,
useful qualitative data and missing ties can only be
obtained by probing individuals on their connections.
Surveying individuals can be costly for researchers and
respondents due to the time required to gather both
social network ties and detailed information on each
social tie.

We sought to reduce this tension by creating a tool
that allows for collecting in-depth details about a large
number of alters in a short period of time. The
TellUsWho social network survey tool incorporates a
mined contact list facilitating easy name generation, an
interface that allows respondents to quickly visualize
their contacts and group them, and then answer in-
depth questions about them. By combining data mining
and social network visualization techniques into a
survey tool we were able to produce a “best of both
worlds” approach. The creation of this tool is a first
step in collecting richer social network information,
and we are moving forward to learn more by using this
tool in conjunction with other collection methods.

7. Acknowledgements

This research is partially supported by the National
Science Foundation Grant NSF CNS 0454081 and
DST 0534520. The opinions expressed are those of the
authors and may not reflect those of the NSF.

8. References

[1] Becchetti, L., Castillo, C., Donato, D., and
Fazzone, A. A Comparison of Sampling
Techniques for Web Graph Characterization. Proc.
of the Workshop on Link Analysis (LinkKDD’06),
Philadelphia, PA, (Aug 2006).

[2] Binder, J., Howes, A., and Sutcliffe, A. The
problem of conflicting social spheres: effects of
network structure on experienced tension in social
network sites. Proc. 27" International conference
on Human factors in computing systems ACM
Press (2009) pp. 965-974.

[3] Carrasco, J.A., Hogan, B., Wellman, B., and
Miller, E. J. Collecting Social Network Data to
Study Social Activity-Travel Behaviour: an
Egocentric =~ Approach.  85th  Transportation
Research Board Meeting, (20006).

[4] Carrington, P., Scott, J., and Wasserman, S. Models
and methods in social network analysis. (2005) ch.
1-3.

[5] Cross, R. L., Martin, R. D., Weiss, L. M. Mapping
the value of employee collaboration. The
McKinsey Quarterly 2006, 3 pp. 28-41.



Proceedings of the 43rd Hawaii International Conference on System Sciences - 2010

[6] Diesner, J., Frantz, T. L., and Carley, K. M.
Communication Networks from the Enron Email
Corpus “It's Always About the People. Enron is no
Different”.  Computational &  Mathematical
Organization Theory 11(3), (2005) pp. 201-228.

[7]1 Ellison, N. B., Steinfield, C., and Lampe, C. The
benefits of Facebook "friends:" Social capital and
college students' use of online social network sites.
Journal of Computer-Mediated Communication,
12(4), (2007) pp. 1143-1168.

[8] Facebook Terms of Service.
http://wiki.developers.facebook.com/index.php/Plat
form_Policy Overview.

[9] Freeman, L. C. Visualizing Social Networks.
Journal of Social Structure 1, (2000).

[10] Hampton, K. N. Computer Assisted Interviewing:
The Design and Application of Survey Software to
the Wired Suburb Project. Bulletin de Methode
Sociologique (BMS), 62 pp. 49-68 (1999).

[11] Heer, J, Card, S. K., and Landay, J. A. prefuse: A
Toolkit for Interactive Information Visualization.
Proc. CHI 2005, ACM Press (2005).

[12] Hogan, B., Carrasco, J. A., and Wellman, B.
Visualizing Personal Networks: Working with
Participant-aided Sociograms. Field Methods 19, 2
(2007), pp. 116-144.

[13] Gerich, G., Lehner, R. Collection of Ego-Centered
Network Data with Computer-Assisted Interviews.
Methodology 2, 1 (2006) pp. 7-15.

[14] Gilbert, E., Karahalios, K., Sandvig, C. The
Network in the Garden: An Empirical Analysis of
Social Media in Rural Life. Proc. CHI 2008, ACM
Press (2008).

[15] Keila, P.S. and D.B. Skillicorn (2005), “Structure
in the Enron Email Dataset,” Proc. of Workshop on
Link Analysis, Counterterrorism and Security,
SIAM International Conference on Data Mining
(2005).

[16] Granovetter, M. The Strength of Weak Ties,
American Journal of Sociology 78 (6): May 1973,
pp. 1360-1380.

[17] Killworth, P.D., Johnsen, E.C., and Bernard, H. R.
Estimating the Size of Personal Networks. Social
Networks.

[18] Kim, H., Kim, G. J., Park, H. W., and Rice, R. E.
Configurations of Relationships in Different
Media: FtF, Email, Instant Messenger, Mobile
Phone, and SMS. Journal of Computer-Mediated
Communication 12, 4 (2007).

[19] Lampe, C., Ellison, N., and Steinfield, C. A
Face(book) in the Crowd: Social Searching vs.

Social Browsing. Proc. CSCW 2006, ACM Press
(2006), pp. 167-170.

[20] Lampe, C., Ellison, N., and Steinfield, C. Changes
in Use and Perception of Facebook. Proc. CSCW
2008, ACM Press (2008), pp. 721-730.

[21] Liao, Q. and Li, Q. NetWORK Patterns: Designing
Effective User Interfaces for Connections
Management at Work. Proc. CSCW 2008, ACM
Press (2008), pp. 707-710.

[22] McCarty, C., Bernard, H.R., Killworth, P.D.,
Shelley, G.A., and Johnsen, E.C. Eliciting
Representative Samples of Personal Networks.
Social Networks 19, (1997), pp. 303-323.

[23] Mislove, A., Marcon, M., Gummadi, K. P.,
Druschel, P., Bhattacharjee, B. Measurement and
Analysis of Online Social Networks. Proc. 7th
ACM  SIGCOMM  conference on Internet
measurement. ACM Press (2007), pp. 29-42.

[24] Nardi, B. A., Whittaker, S., Isaacs, E., Creech M.,
Johnson, J., and Hainsworth, J. Integrating
Communication and  information  Through
ContactMap. Communications of the ACM, 4, 45
ACM Press (2002), pp. 89-95.

[25] Smith, M. A., Kollock, P. Communities in
cyberspace. Routledge NY 1999 pp. 195-218.

[26] Wasserman, S., Faust, K. Social Network Analysis:
Methods and Applications. Cambridge University
Press, UK (1994).

[27] Wellman, B. For a social network analysis of
computer networks. Proc. SIGCPR/SIGMIS 1996,
ACM Press (1996), pp. 1-11.

[28] Wellman, B., Wortley S. Different Strokes from
Different Folks: Community Ties and Social
Support. The American Journal of Sociology, 96, 3
(1990), pp. 558-588.

[29] Whittaker, S., Jones, Q, Nardi, B., et al.
ContactMap: Organizing communication in a
social desktop. ACM Transactions on Computer-
Human Interaction 11, 4 (2004), pp. 445-471.

[30] Whittaker, S., Jones, Q., and Terveen, L. Contact
Management: Identifying Contacts to Support
Long-Term Communication. Proc. CSCW 2002,
ACM Press (2002), pp. 216 - 225.

[31] Whittaker, S., Terveen, L., Hill, W., and Cherny, L.
(1998). “The dynamics of mass interaction.”
Proceedings of the ACM’s Conference on.
Computer Supported Cooperative Work. (CSCW
1998). Seattle, WA, USA. ACM Press.

[32] Zilli, A., Laubacher, R., Gloor, P. A. E-mail May
Not Reflect The Social Network. North American
Association for Computational Social and
Organizational Science (July 2006).

10




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /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
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /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-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


