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ABSTRACT

Visual Analytics is a relatively new field which tries to combine and intertwine visual and analytical methods in
an interactive manner. Because of the complex structure of time, the application of visual analytics methods to
time-oriented data is a very promising approach for insight generation. To show how this can be applied, on top
of real world data we created a fictitious scenario where even one of Ludlum’s heroes, Jason Bourne, could take
advantage of the collaboration between visual and analytical methods.

Categories and Subject Descriptors: H.2.8 Database Applications: Data mining, 1.3.6 Methodology and Tech-
niques:. Interaction Techniques, 1.5.2 Design Methodology: Pattern analysis

1. Introduction

“Bourne hung up the phone and returned to the couch
and the printouts, separating three that had caught his
attention, not that any of them contained anything that
evoked the Jackal. Instead, it was seemingly offhand data
that might conceivably link the three to each other when
no apparent connection existed between them. According
to their passports, these three Americans had flown in to
Philadel phia's International Airport within six days of one
another eight months ago. Two women and a man, the
women from Marrakesh and Lisbon, the man from West
Berlin. The first woman was an interior decorator on a
collecting trip to the old Moroccan city, the second an
executive for the Chase Bank, Foreign Department; the
man was an aerospace engineer on loan to the Air Force
from McDonnell-Douglas. Why would three such obvi-
oudly different people, with such dissimilar professions,
converge on the same city within a week of one another?
Coincidence? Entirely possible, but considering the num-
ber of international airports in the country, including the
most frequented-New York, Chicago, Los Angeles, Miami
- the coincidence of Philadephia seemed unlikely.
Sranger still, and even more unlikely, was the fact that
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these same three people were staying at the same hotel at

the same time in Washington eight months later?”.

This short excerpt from Ludlum’s Bourne Ultimatum
describes a critical situation that analysts and decision
makers usually have to face. A huge amount of time re-
lated information apparently not connected with one
another, many sources in different format, collected to-
gether in anot usable manner and different kind of data.

In many application fields the analysis of such data can
take advantage of a relatively new research field called
Visual Analytics. It is defined as “the science of analytical
reasoning facilitated by interactive visual interfaces’
[TCO5]. As a matter of fact, combining and intertwining
analytical and visua abilities in an interactive manner
would improve the analytic power of the methods avail-
able to date.

Our focus is in particular on time-oriented data: prob-
lems involving time-oriented data need special attention
since these data are different from other kinds of data. The
reason is that time has an inherent structure, such as cal-
endar aspect being composed of smaller granularities, like
seasons and years. Yet, natural and social aspects are

' R. Ludlum - The Bourne Ultimatum (1990) — ISBN
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deeply influenced by these granularities; therefore, the
adoption and exploitation of the structures of time in data
analysis methods can massively improve the amount of
information gained.

To this aim, we present a ease to use Visual Analytics
application in this paper, which can help Ludlum’s hero as
well as analysts and decision makers to discover useful
insight in data, by explicitly using the richer structure of
time. The prototype we present is still in work-in progress,
but has been designed with the aim to be open to both new
visual and analytical methods, which can improve its ca-
pabilities.

2. Related work

As stated by [RFP09], achieving the level of fully inte-
grated visualization and automated analysis is a very
prominent requirement for Visual Analytics. Starting from
a bibliographic research to categorize techniques, trends,
gaps and potential future directions, [BL09] provide an
overview of the integration effort between the aspects of
automated analysis and visuaization. They show that
there are different levels of integration that often lean
towards one of the two aspects. This results in either a
process for automated analysis or a process for visuaiza-
tion. They also propose potential extensions and research
questions to further advance and integrate these fields. To
this regard, some attempts to integrate these abilities al-
ready exist in literature. For instance, some of them focus
on the analysis of time series by using tree visualizations
and interactions (e.g., VizTree [LKL*04]); or propose a
combination of Visual Data Mining and time series (e.g.,
Parallel Bar Chart [CCT03]), or combine Data Mining
concepts and visudizations (eqg., Statigrafix?, HCE
[SS05]). However, some limitations are still to be faced
with, such as the lack in the visualization part, or the need
of a strong expertise in the application field, as well asthe
mining task left to the user. Moreover, some Visua Data
Mining and Visual Analytics tools are already available.
For example, KNIME®, Weka® and Rapid Miner® are rep-
resentative cases of the former group, whereas Tableau®

http://statigrafix.com/ (accessed on 18/02/2010)
3http://www.knime.org/ (accessed on 18/02/2010)

“http://www.cs.waikato.ac.nz/ml/wekal  (accessed on
18/02/2010)

®http:/rapid-i.com/ (accessed on 18/02/2010)

and Spotfire” are well known examples of the latter one.
However, as it was aso outlined in the recent VAKD09®
workshop, the relevance of a combined use of these two
aspects is emphasized. In particular, the need for visually
controllable automatic methods, that is, algorithms that
are fast enough for visual interaction and whose model
structure can be represented visually and controlled using
visua interaction.

3. Problem definition

The excerpt from Ludlum’s Bourne Ultimatum provided
a quite interesting though fictitious example of a situation
where a Visual Analytics approach may be advantageous.
As [Ber09] outlined, most of the analytical methods (i.e.,
sequence and interval mining methods) which try to find
interesting patterns from time-oriented data, usually give
as result a sequence of events, lacking any knowledge
either about the interval s between them or about after how
much time a particular pattern will reoccur. Moreover,
they usually do not involve the user in the analysis, but
rather provide a sort of black box to be applied, neglecting
the possibility to add any user knowledge. A less fictitious
example which clarifies the problem is shown in Figure 1.
A customer decides to buy a Play Station 3 (PS3) gaming
console (event A). The next day, she buys a racing game
(event B). After five days, /he buys a steering wheel con-
troller (event C). Another racing game is bought after 3
months (event D). If we take into account only the se-
quence or the order of these events, ABCD, we cannot
know after how much time the next item will be pur-
chased. Moreover, we cannot even know after how much
time a similar sequence will occur. On the contrary, if also
the time intervals are considered, we can not only profile
the users according to their interests, habits and require-
ments, but we can also improve the selling strategies ac-
cording to the timing of their shopping habits. As a matter
of fact, the webshop can vary its offers and catalogues
according to the users. For instance, it is possible to send
e-mails or letters describing discounts on games for PS3
two months after the first purchase, or make special offers
dedicated to those who bought a PS3 in the previous
two/three months.

Chttp://www.tabl eausoftware.com/ (accessed on
18/02/2010)

"http://spotfire.tibco.com/Sol utions/M anufacturing-
Analytics/ (accessed on 18/02/2010)

Bhttp://www.hiit.fi/vakd09/ (accessed on 18/02/2010)
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time

ABCD A-1day-B-5days-C-3months-D

Figure 1: Event Seguence. Left: Traditional sequence
pattern (order only); Right: Multi-time interval pattern
(also the interval s between events are provided).

Beside that, most of the traditional methods rarely pro-
vide a visualization of the whole analysis process, and
even in case they do, it is often a sort of presentation of
the results, rather than an interactive way to further im-
prove the analysis itself. To overcome the first part of
these limitations, [Ber09] proposed the use of so called
multi-time interval patterns as well as a novel approach to
preserve temporal information in between. Moreover, he
sketched the possibility to define a visual analytics
framework, which is able to bring together the analytical
and the visual abilities in an interactive manner. An ex-
ample in the next section will explain this approach as
well as the first stages of the prototypical implementation.

3.1 Application example

Let’s imagine that through his well established network at
the CIA in Langley, Alex Conklin is able to find some
interesting information about the travels of the Jackal’s
old men’. Let’s suppose the data contain i nformation about
number of passengers (economy and business class), de-
parture time, flight number, flight destination, and number
of seats on the flight (both economy and business). More-
over, they also provide information about the number of
expected suspected old men for any flight and day (econ-
omy and business), according to a not given CIA forecast
algorithm, whose forecast are provided about 2 months in
advance and then further released six, four, and two weeks
before the scheduled departure. Alex Conklin then sends
these data to his friend Jason Bourne, who has to derive
useful insights from them in order to foresee the future
strategies of the Jackal and possibly catch him. To this
aim Ludlum’s hero may adopt our simple Visual Analytics
framework.

° In Ludlum’s books, Carlos “the Jackal” uses old men as
couriers throughout Europe for his affairs and as killers.
As Jason Bourne outlines “Who suspects decrepit old
men, whether they're beggars or whether they're just
holding on to the last remnants of mobility?

(© The Eurographics Association 2010.

First of all, he performs a pre-processing phase to intro-
duce some details which may result relevant for the analy-
sis. he adds the distance between departure and destina-
tion, and a measure of how good the forecast is. This
measure expresses the difference between the expected
suspected old men, and the actual number of those really
identified as old men (for a certain flight and date and
both flight classes). Moreover, he divides each day in
Morning (from 7 till 12), Afternoon (from 12 till 19),
Evening (from 19 till 24) and Night (from O till 7) as well
as the possibility to distinguish between businessweek
(Monday to Friday) and weekend (Saturday and Sunday).

After this phase, he can configure the input parameters:. as
shown in the “Event Configuration” (Figure 2, left): he
classifies (discretization) the destinations into short dis-
tance (0-500 km) and middle-distance destinations (500-
1500 km); then takes the part of day as an exact value as
well as the day of the week, and the absolute error is di-
vided into small error (from 0to 0.3) and large error (from
0.3 to 1). Moreover, using the given granularities (i.e.,
milliseconds, seconds, minutes, hours, days, weeks,
months, quarters, and years) he provides three different
intervals: from 0 to 12 hours, from 12 hours to 1 day and
from 1 day to 3 days respectively (Figure 2, right).

Each step of the analysis process as well as most of the
interaction are managed using “2C", a concentric circles
visuaization (“to see’): the chosen intervals are repre-
sented as concentric circles, starting from the innermost
one (lp); each event is represented as a bubble in the cen-
tre of the concentric circles, whose size is proportiona to
the number of occurrences of the event itself. Thus, the
higher number of times an event occurs, the bigger is the
bubble representing it. Multi-time interval patterns of
length 1 (i.e., patterns composed of two events) are repre-
sented using a segment connecting the events in the centre
of the circles and events located on the interval/circle after
that they occur. The thickness of the connecting segment
corresponds to the number of occurrences of the pattern
itself. Hence, the thicker the segment is, the higher num-
ber of times the pattern occurs. The same representation
holds for multi-time interval patterns of length greater
than 1.

Jason Bourne can now have a complete view of the first
step of the analysis (Figure 3 Left). For instance, the se-
lection the event ess outlines that it occurs 25 times, on
Sunday and on the 4™ 11" 18" 251 28" day of the
month. Moreover, using the right click of the mouse or the
proper menu, a table will show further information about
the selected event (Figure 3 Right). In this case, Jason
Bourne may note that these event are related to middle-
distance destinations, has an error greater than 0.3 and
occur on Sunday afternoon.
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Figure 2: Event Configuration window (left) allows to
choose the attributes of interest in order to define the
events (e.g., Day of the week, part of the day) and possibly
to discretize one or more of them (e.g., Distance, Mistake
Business); the Interval window (right) lets the user define
the intervals within which to look for patterns.

Then he proceeds till Step 2 and compare the insights
from the economy and the business case. The first main
outcome is that the most occurring multi-time interval
pattern occurs between Friday and Sunday (then in what
in the socia time is usually know as “long weekend”).
However, firstly they differ in the temporal occurrence of
this pattern, that is, Friday morning-Friday afternoon-
Sunday afternoon for the economy class and Friday after-
noon-Saturday morning-Sunday afternoon for the business
class. Secondly and most interestingly, they differ in the
absolute error: while for the economy class it is a small
one, for the business class it is greater than 0.3. Figure 4
and Figure 5 show this situation in the case of business
class.

On top of such results, Jason Bourne conducts a fur-
ther analysis. Since it may be relevant to know whether
the error between the forecast and the actual number of
identified old men is negative or positive, that is, whether
there were more or less identified than expected, he de-
cides to add such information to the analysis. Moreover,
he divides the day into Business Morning (from 6 to 9),
Business Evening (from 16 to 24), and so called Tourist
time (from 9 to 16), to distinguish between business trips
and leisure trips. In this case, the most occurring patterns
related to the old men in economy class occur not only
during the weekend (or long weekend), but also during the
business week. However, the error is always limited, as-
suming both negative and positive values. Concerning
those related to the business class, the most frequent pat-
terns occur both in the weekend and during the business
week, but more interestingly they occur with a short time
interval in between during the same day of the week (i.e.
Friday). Moreover, the error is mainly focused on positive
value in the small positive range. Therefore, something

strange happens on Friday the CIA does not understand.
Jason Bourne could go investigate that!

3.2 Discussion and main contributions

The whole Visual Analytic framework is shown in Fig-
ure 6. The main advantage of such an approach is the cen-
tral role of the user. S/he is directly involved in the analy-
sis and via visual and intuitive metaphors can adjust the
input parameters, as well as be able to manipulate any
visua representation. As a matter of fact, the bubbles
(events), the rings (intervals) and the connecting segments
(which represent multi-time interval patterns), can be
moved e.g., to obtain a better display, or to focus on some
patterns. Moreover, the interactions with “day of the
week” and “day of the month”*°, as well as the possibility
to have detailed information (via pattern list instances)
allow to gain more insights from the available data. In this
way, the user may perform an explorative analysis, but at
the same time can confirm some hypothesis s’he might
have built apriori.

The second main contribution concerns the intertwined
used of analytical and visual methods. In the framework,
visual and analytical abilities are combined in order not
only to present the results of the analysis, but also and
rather to support the user during the whole anaysis
process. In fact, the framework provides intuitive and in-
teractive ways to conduct an analysis, to proceed back and
forth throughout the process, to adjust the parameters and
obtain a dynamical response from all the active windows
in the framework.

However, the framework still presents some limitations.
First of al, one or two visuaizations would help to
represent quantitative information which is now
represented in a tabular form. Moreover, the adoption of
further visualizations would aso help to provide other
views of the available data. Furthermore, all active visua-
lizations would be connected one another via brushing and
linking. In this way, any interaction or selection of visual
features can be overall effective and the framework is able
to provide continually a coherent view of the data.

4. Conclusions

In this short paper we presented a visual analytics
framework and its prototypical implementation. Though in
work-in progress and with some parts lacking, this work
clearly outlines the advantages coming from the collabora-
tion of visual and analytical methods. Moreover, it encom-

10 We focussed on “day of the week” and “day of the
month” for our analyses, but according to the considered
granularities, other representations could be added, e.g.,
month of the year, along with their visual counterparts.

(© The Eurographics Association 2010.
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passes the importance of the user when interacting directly
with the visual representation and the role of interaction
itself when dealing with time-oriented data. Furthermore,
even if Ludlum’s hero could not apply Visua Analytical
methods to catch the Jackal, we demonstrated that such
abilities would have been of help to thisaim.

Finally, next steps of our work will be devoted to the
improvement of the framework itself, as well as to the
addition of new visual and possibly analytical methods. A
usability study will be conducted in order to obtain real
users' responses. Starting from such results we could then
improve the capabilities and the features of the frame-
work.
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Figure 3: On theleft: Events above the given threshold are shown (Step 0). The size of the bubbles represents the number
of occurrence of each event. The selection of an event, e.g., ess, highlights the graphical representation of Day of the Week
and Day of the Month. In this case, s occurs on Sunday and on the 4™, 11th, 18th, 25th, 28th day of the month (note that
according to the considered granularities, other representations could be added, e.g., month of the year). On theright: The
Event/Pattern Instances List window shows the instances of the selected event or pattern (Note that the data in the figure
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Figure 5: The Event/Pattern Instances List window shows that long weekend patterns and an error greater than 0.3 are
clearly outlined (Note that the data in the figure have been anonymized due to privacy reasons).
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Figure 6: The whole framework as it may appear during Step 2: (from left to right) 2C visualization for the representa-
tion of multi-time interval patterns; the Event/Pattern List window shows the found multi-time interval patterns; the Interval
window lets the user define the intervals; the Event Configuration window which allows to choose the attributes of interest
in order to define the events and possibly to discretize one or more of them (e.g., Distance, Mistake Business). The bar on
the top allows to move back and forth from a step to another one. All the changes in the configuration can be dynamically

applied in an interactive manner.

(© The Eurographics Association 2010.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /DfW5Printer
    /DfW5PrinterBold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Impact
    /ImprintMT-Shadow
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-Regular
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /Oc_020
    /Oc_021
    /Oc_030
    /Oc_200
    /Oc_210
    /Oc_211
    /Oc_220
    /Oc_221
    /Oc_251
    /Oc_260
    /Oc_270
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /SureThingDVDSymbolsII
    /SureThingSymbols
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Ucs_020
    /Ucs_021
    /Ucs_030
    /Ucs_200
    /Ucs_210
    /Ucs_211
    /Ucs_220
    /Ucs_221
    /Ucs_251
    /Ucs_260
    /Ucs_270
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.001 842.000]
>> setpagedevice


