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Abstract

Geographic Information Task (GeoTask) is one
of the newly proposed tasks at the NTCIR-4 WEB.
Geographic information is close to our daily lives,
and is one of the real ways to access Web
information. Researches and developments of such
aspects have been increasing recently, however,
comparative evaluations of such kinds of techniques
has not been carried out so far. GeoTask focused on
the technology that the system extracts geographic
information from Web documents relevant to a given
viewpoint. The aim of this workshop is to expedite
and advance researches and developments of
Geographic IR technologies for the Web, therefore
we are going to build reusable test collection for
evaluating various methods of Geographic IR for
Web documents. In this paper, challenges for
searching geographic information are described,
which are discussed through the explanation of our
research on developing geographic IR systems.
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1. Introduction

It is useful to access Web pages through
geographic keys which are connected to locations in
the real world, such as positions, addresses,
telephone numbers and so on. We have organized
“Geographic Information Taskl (GeoTask)” as a
subtask of NTCIR4-WEB, and made a test collection
of GeoTask. However, we have not received any
result submissions for the subtask. We have had
great experience from preparing the test collection
and have thought the reasons of why there is no
result submission. This report discusses the reasons.
We hope that the discussion will help make the next
test collections for geographic information retrieval.

This paper first introduces a test collection of
GeoTask. Then, we discuss our current research on
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geographic information retrieval for Web documents
which are not part of NTCIR4-WEB document
collection. We intend to find real useful applications
using NTT Yellow Pages and map data. Our research
would be useful to make the next test collections
from the practical viewpoint.

2. Overview of GeoTask

We, the organizer of GeoTask, made a test
collection for geographic information retrieval based
on NTCIR4-WEB document collection.

2.1. Making target dataset

NTCIR4-WEB  document collection was
considered too large for GeoTask participants to
concentrate on essential research works on GeoTask.
Thus, we made a small set of dataset that is called
“the target dataset” of GeoTask. It was supposed to
relieve the participants of the burden of developing
the techniques of treating a large amount of Web
documents. Each document of the target dataset
selected from NTCIR4-WEB document collection
must satisfy the following two conditions:

- The document must include a geographic
name in Tokyo area. It means that
geographic information in Tokyo was
supposed to be used in our prepared
questions as the test collection of GeoTask.

- The document must include one of the
keywords which were supposed to be used in
our prepared questions.

The above selection was done using a
morphological  analysis tool "Chasen" and
geographic name dictionaries covering Tokyo area.
The number of documents of our target dataset is
approximately 240,000.
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2.2. Questions as parts of the test collection

Figure 1 shows an example of questions in the
test collection of GeoTask. This example means the
query to extract the information of all universities in

[QUESTION]
<GEO>
<NUM>0001</NUM>
<SPAQ TYPE = “AREA” OUTPUT = “POINTS">
<KEYWORD>K</KEYWORD>
<LOCALITY TYPE="REF">ERR#&B</LOCALITY>
</SPAQ>

DESCO>EFAND KZIZRH T S IFEREFMH B L.

</DESC>

</GEO>

[RESULT]

NW000003291, E IR K %2 , X R K KX # 7-3-1,
139.768616,35.708927

NW000004193, 3R SR &8 3L EE SR fiT 5 i K%, 03-3819-1211,

139.77603, 35.74796

NW000091353 R IR ERl iRl K2, EH M./ NRH T D KER

€214, 139.76750, 35.69838

Figure 1. Examples of question and result.

Tokyo area. The area of the query is “Tokyo”. Its
keyword is “university”. The result of the question is
supposed to a set of a tuple of (1) document id, (2)
name of university, address of university and
geographic coordinates of university. The organizer
prepared several questions for the test collections
(Figure 2).

2.3. Data and query processing for questions

There are basic three processing phases of Web
documents in GeoTask.

(1) Analyzing Web documents

(2) Geographic information extraction from
Web documents

(3) Geocoding: converting indirectly location
reference descriptions into directly location
reference descriptions.

Also, there is query processing which depends
on approaches of solving given queries.

(4) Query processing

(GQ) Geographic Query

(4) Query Transformation

M ) (5) TQ Processing
(TQ) Text Query | ...

(A) {Web Pages} Set I

(The target dataset were prepare by the organizer. )

(1) Analyzing Structure of Web Page
¥ | (2) Geographic Information Extraction
\

| *QGeographic Information Dictionary |

(B) {Indirect location descriptions +Web Pages} Set

*(3’) Geocoding

V (6) SQ Processing
(SQ) Spatial Query

*(3) Geoco%

*(MD) Map data

(Geographic name - position
reference dictionary)

(C) {Direct+Indirect location descriptions + Web Pages} Set

(*:means that free program or data are

i *(9)Visualization

available in the step. )

(D) Map Display | (Graphic Data. Ex. SVG)

Figure 2. Basic processing flow of geographic information retrieval.
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2.5. Analysis of Web documents

One document may be composed of multiple
themes. For example, there is a Web page including a
list of links. One Web page can have more than ten
restaurants as components. In this case, one Web
page should be considered more than ten logical Web
pages, because one logical page should have only
one theme. HTML documents do not have explicit
structures for representing multiple themes in the
contents. It is necessary to develop the methods of
understanding and analyzing the structures using
experimental tools. There have been known research
works related to analyzing structures from the
viewpoint of geographic information. The research
work focuses on anchor tags, heading tags and alt
attributes in image tags for finding structures.

2.6. Geographic information extraction

There are two kinds of geographic descriptions.
First one is “directly location reference descriptions”.
Examples of directly location reference descriptions
are longitude and latitude, and the coordinates for a
survey and a map. The other one is “indirectly
location reference descriptions”. Examples of the
indirectly location reference descriptions are address,
land names, landmark names, postal code, telephone
number, IDs for pole on streets, and expressions of
route guides. We also should make the difference
between human readable and machine readable for
indirectly location reference descriptions. IDs and
numbers such as postal code and telephone numbers
were designed for machine readability. On the other
hand, addresses and land names are designed for
human readability. Both machine and human
readable descriptions have good and bad points, or
their characteristics. Good and bad points of human
readable indirectly location reference descriptions
may have some variations and abbreviations. The
characteristics are good for human, but bad for
computers. Geographic information extraction is the
processing of finding appropriate geographic
descriptions from Web documents. There may be
multiple candidates of geographic descriptions in one
Web page. It is essential to decide which geographic
descriptions are relevant to the Web page.

2.7. Geocoding

Geocoding is the processing of converting
indirectly location reference descriptions into
directly location reference descriptions. Geocoding
must use geographic dictionaries or map data which
have information of corresponding relations between
indirectly location reference descriptions and directly
location reference descriptions. Main problems of

geocoding are efficiency and robustness. Human
readable geographic information may have ambiguity.
Geocoding should have tolerance for the ambiguity.

We, organizer have studied on geocoding for a
few years and developed efficient and robust
software tools for geocoding. We planed to provide
participants with the geocoding tool as ASP
(application service provider) of the service of the
Center for Spatial Information Science at the
University of Tokyo. We considered that the part of
geocoding process is out of the range of the GeoTask
test collection. The competition on GeoTask test
collection should be done in the processing of
geographic information extraction.

2.8. Query transformation

Questions include conditions of both spatial and
textual queries. There may be at least two typical
approaches:

(1) Textual query processing unification
All spatial queries are converted into textual
queries. For example, the coordinates are
converted into geographic areas or positions. All
spatial queries are converted into and unified
with textual queries.

(2) Spatial query processing unification

This is the opposite way of (1). All textual
queries concerning locations and areas can be
converted into spatial queries. For example, the
word "Tokyo station" could be converted into
the coordinate (X,y) as the central point of the
Tokyo station. Thus, all Web documents could
be bounds with locations, areas or lines as
additional spatial information about the Web
documents for spatial queries.

2.9. Evaluation method

We planed to adopt the pooling method for
evaluate the result submissions for GeoTask test
collection. We proposed three evaluation criteria.
The first and second ones are precision and recall
rates. The third one is original one, that is, "distance"
between the location as an answer and the right
location as a correct answer. The result submissions
include the coordinates for geographic information
extracted from Web documents. The coordinates can
be visualized as a map or maps easily. In other words,
the result submission of GeoTask can be considered
as maps. The third evaluation criterion means
distance errors between result maps and right answer
maps.
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2.10. Research tasks

GeoTask is the first trial. It was difficult to
decide an appropriate test collection. Points of the
difficulty are as follows.

- removing unnecessary documents

- precision or recall intense selection

- making right answer set or interpretation of
right answer set

2.11. Provided data and tools

GeoTask test collection provided the
information about free geographic information
dictionaries, free map data, our developed geocoding
and visualization tool.

3. Collecting and scoring spatial documents

In this section, we discuss an efficient algorithm
for retrieving spatial documents from the Web.
Spatial documents are documents having location
information as part of the content. Then, we propose
scoring methods for sorting the documents. Finally, a
prototype system of spatial search engine based on
our proposed methods is shown.

3.1. Crawling spatial documents

The basic algorithm for adding spatial index to
spatial documents is quite simple; (a) Parse the
document and extract location names. (b) Convert
those names into coordinate values such as longitude
and latitude. The process (a) is called “geoparse” and
(b) is called “geocode”[2]. These two processes are
the most important technologies to exploit spatial
documents.

We had already developed practical geoparser
and geocoder for Japanese spatial documents. The
system was reported as a “spatial document
management system (SDMS)” in 2001[3]. The
system can add street-block-level spatial index in
almost all part of Japan to the documents written in
Japanese.

Using SDMS, user can retrieve web documents
by combination of spatial query such as range
retrieval and full text search. For example, you can
ask the system like “Show me all documents which
are geo-referenced within lkm distance from
Shinjuku station and contain ‘restaurant’. However,
there are two big issues remained to answer this
question.

The first issue is how to retrieve web pages
which will be geo-referenced in a certain area. Since
it is not practical to collect and add spatial index to

all web pages in the world, an efficient strategy is
required to find spatial documents from the web.

The second issue is how to select documents
which satisfy both spatial and keyword conditions.
Even though a document is geo-referenced in the
queried area and contains queried keyword such as
‘restaurant’, it does not ensure that the document
describes “restaurant in the area”, because the
document may mention about an office in the area
and a restaurant outside of the area. Confirming
relevancy between the location name and the
keyword essentially requires semantic  text
understanding.

Furthermore, we should consider that the
keyword often represents a concept or a category in
geographic information retrieval. In the restaurant
query, the user would like to obtain the list of
restaurants and their documents, but not the list of
documents including a word ‘“restaurant”. In our
experience, some web documents introduce
restaurants as bar or pub, and they do not contain a
word “restaurant” in their text, thus these documents
cannot be retrieved by the query.

Therefore, we utilize the Yellow Pages for
collecting web pages. The Yellow Pages contain
almost all shops with their name, postal address,
phone number and category of business. The
crawling algorithm is shown below.

Algorithm 1: Crawling spatial documents.

Step 1. Pick up a record y from the Yellow Pages.

Step 2. Make search keyword from name, address,
phone number in y.

Step 3. Calculate coordinate values g of y by
geocoding the address.

Step 4. Collect web documents d;_,, (m: maximum
pages) using keyword index.

Step 5. Check d;, i =1 .. m and store (y, g, d;) to the
relational database if
a. d; contains correct name and address, or
b. d; contains correct phone number

Step 6. Go back to Step 1 while more record
remains.

The reason why the document contains correct
name will not be stored in step 5 is, it may describes
another shop in another place with the same name.

This algorithm is relatively fast hence it uses
normal keyword index search. We implemented and
applied the algorithm actually for about 100
thousand restaurants in Tokyo area and collected
about 450 thousand spatial documents (which satisfy
one of the conditions in step 5.) in 4 days. The
documents can be considered that they really
describe y and their locations can be referenced by g,
therefore the relevancy between the location name
and the keyword does not become a problem.
Additionally, the documents can be retrieved by
categories of business stored in y.
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Figure 3. Extracting spatial blocks from spatial document.

3.2.Scoring spatial documents

Scoring documents is one of the most important
technologies of information retrieval (IR), since user
would not like to read all documents. In geographic
information retrieval, we divided scoring method
into two different levels. The first scoring method
evaluates “popularity” of each geographic object,

and second one evaluates “quality” of each document.

For example, when a wuser asks about
“restaurants near to the station”, the answer should
be a list of restaurants sorted by some measures of
qualities, such as taste of the meals served at the
restaurant or reputation of the restaurant. Hence such
subjective information is too difficult to extract from
the documents, popularity is used alternatively.
Conceptually, if there is more number of web
documents describing restaurant A than restaurant B,
the restaurant A can be thought as more popular on
the web than B. More precise definition will be
shown at the end of this section.

When the user gets interest in restaurant A,
he/she would like to examine by reading spatial
documents related to the restaurant. In this case,
reliable and informative documents should be
presented with high priority. To determine the
reliability of web pages, some techniques, which had
been already developed based on link relationships
such as page rank, can be applied. In our
implementation, reliability can take binary value, i.e.
‘reliable’ and ‘not reliable’. When the page rank of a
document is higher than the threshold, it is
considered as reliable. Additionally, we confirmed
by an evaluation experiment that documents
containing both correct phone number and address
are reliable with high possibility. Therefore, when
the document contains phone number and address, it
considered reliable regardless of its page rank.

To evaluate whether the document is
informative or not, the number of characters is
simply used. However, since some web documents

are  describing multiple geographic  objects
sequentially in one page, such as a list of the author’s
favorite restaurants, sentences which really mention
about the object must be extracted before counting
characters. Avoiding text understanding, we use a
heuristic approach to implement the extraction
process. First, “spatial block” is defined as a smallest
part of web document which contains more than one
spatial content, and the block is segmented by any
HTML tag. The extraction is done by the block.
Second, two assumptions are made.

1. A spatial block contains more than one location
name.

2. Spatial blocks in a web page are placed in
parallel under certain tag-block.

The spatial block can be extracted by the
algorithm shown below (Figure 3).

Algorithm 2: Spatial block extraction.

Step 1. Create HTML tag tree from the web
document.

Step 2. Mark every node which text contains location
names.

Step 3. Mark every parent node of marked node
repeatedly.

Step 4. Find most upper level nodes which are
marked, and its brother node is also marked.
Every marked node in the level is spatial
block.

Step 5. Extract the spatial block which contains

location name focused on.

Although the algorithm can work only when the
blocks have location names and segmented by
HTML tags, it is so flexible that it can extract either
a line surrounded by ‘<tr>’ and ‘</tr>’ tags from a
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table, or a block surrounded by ‘<p>’ and ‘</p>’
(Fig. 1).

The quality of a document ¢ is defined by a
combination of reliability » and the number of
characters in the spatial block # as;

1. ifr="‘reliable’ and n >=th then q :== 1.0

2. ifr="‘reliable’ and n <ththenq :=n/th

3. ifr="‘notreliable’ and n >=th then ¢ :=w

4. if r = ‘not reliable’ and n < th then ¢ =w (n /
th), where th is a threshold value, w is a weight
(O<w<1.0).

And the popularity p of a geographic object is
defined as a total of ¢ which is related to the object.

3.3. A prototype system of spatial search
engine: restaurant search

Using proposed methods, a prototype system of
spatial search engine was developed (Figure 4). The
system can retrieve restaurants by a combination of
its location, category of business and keywords. The
search results will be shown by both a street map and
a list of restaurants sorted by their popularity. By
clicking a rectangle on the map or name of a
restaurant, list of all web documents related to the
restaurant will be shown sorted by their quality. The
list contains links to their original pages, and texts
from the spatial blocks.

4. Conclusions

We launched GeoTask, but we were unable to
receive any result submissions for our proposed test
collection. Some various levels of problems existed
in setting this test collection as well as in the
environment we provided for participants. The target
questions should have been smaller than the ones we
proposed. However, we did not have enough time to
consider whether or not our proposed test collection
is truly appropriate and feasible for expected
participants. From this failure, we have gained many
experiences, and now we discuss better proposals for
the next GeoTask in the following paragraphs.

There are two major steps in geographic
information retrieval. The first step is to extract
geographic descriptions from Web documents. The
next step is to extract meaningful or useful
information about keywords other than the location
information. This test collection of GeoTask covers
both steps. It is wider for participants to solve the
both steps. We should have divided our proposed
tasks into more than two steps. Questions and results

for the GoeTask test collection should be practically
interesting and meaningful, but not for only the
purpose of this test collection. To achieve the
purpose, it is important to extract significant and
useful information other than location information
from Web pages. Also, it is a big issue whether these
two keys, that is, keywords and locations, can be
dealt with separately or not for GeoTask test
collection from the practical viewpoint.

Then, we propose two concrete tasks for the
next GeoTask as follows.

(1) Selecting spatial contents from Web documents

Spatial contents mean the contents describing
some real-world objects. There is a Web document
having geographic information, but is not a spatial
content. For example, there is a sentence “I want to
hold a live concert in a big place like in Hokkaido”.
This sentence has the location information
“Hokkaido”. However, this sentence does not
directly describe about Hokkaido. We should remove
such Web pages that are not directly related to the
location in the real world from a set of geo-
referenced Web documents. This problem can be
solved by a classical natural language processing
technique.

(2) Extracting significant and useful information
from geo-referenced Web documents

In this task, participants are given a fixed theme
and a small set of geo-referenced Web documents as
spatial contents. Participants compete for finding or
inducing more significant and useful information of
high quality from the given geo-referenced Web
documents. Examples of significant and useful
information are opening hour and average price for
most popular dishes in a restaurant. The task is theme
oriented and may be solved using heuristic approach
and machine learning.

References

[1] Geographic Information Task1 (GeoTask), NTCIR4-

WEB, <http://smfp.csis.u-tokyo.ac.jp/~ntcir/>
(In Japanese).

[2] Kevin S. McCurley, Geospatial Mapping and
Navigation of the Web, ACM WWW10, Hong Kong,
2001.

[3] Sagara, T., Arikawa, M., Sakauchi, M., Spatial
Document Management System Using Spatial Data
Fusion, ITWAS2001, Linz, 2001, 399-409.



Proceedings of NTCIR-4, Tokyo, April 2003 - June 2004

km?’jcj ,@
L/Z f*.‘) E=F

sl
BB [ wmiERS5 5 |'3-3
-

{c)2003 Takeshi sagara 15.U- lokyo.ac )

_@ S CD')')«} )
L/Z ST —F
HRERkE, BRI THFARRES
&m (FEEEE 1)

F—7—F

BEET (eR)

LR35 704E, HE139.773EMIO L Ak F (5059 104) H - [
1R SRS DS KKk B - O—E— k- Click rectang le -
W sH] [hE)] MapFan] - 1 —
FEndiH2iEs0

. BF A NBBABOD s A ! | | o d il I/
Ei  TEOEE A Restaurant hst ALK 4 FEIEBE —— — Ll 4
Ta U U DR b CAE. BSHBORS == [ 1 ;
oo TuET froTis, BRPTAR~kER Tming: DMNEFTR (¥280) 4t
FXZ2—ig BT A¥280. IEBAHD¥E46, MEEEY493, HSHHT ¥525% 2, -/ 0
ARG FERFE S ESARKEND, EOBRPT A ALETA L, F — a

\ e BhzrA -
ERIA TR ) Show map

s

TENZADHPIE, 1 T BADH & Y7 0EkA LS > CoHRBNAT I )

oA ADRRDY v UTEL LMo TWREWTED £, THE BAT]13-0034 XHEBS3- .
BECLTFTEL © 03-3837-7828Copyright?00- ) (255 MHTOHICKE. BAILED 35 704K, HE139.773EMADL A b 5 > (504 1014)

gaiku_shape: 95.70N,139.77E - 35.71N,139.78E

(3500 ) 6 HHHTT £y TEATESORMBBEED (ZICREER) TRESNBRLT 1RISHHOEE (1) Ffok B3 - A—E—Ia-
NEEALTEDET) TEAEIAR, AUYS—ETOSVORET. CEAEReRILT e e

BnEETT TEnABOED R ABFA A T, (dada2 * 2001/06/22 MBF A A. IEBAHID
= ! VA EH) THROES NEFAASU—LTERAHEESE. 1 [ZOAEP AISKE 4 EICBSH S
Ty TR U RUDETE. MNEFAANEREBEESN, ZOENSE L TAL, B3 HEDRSD
BD>TWET) FToTH. BREFA AR~ LB Tkuming: DAEFX (¥280) 4 fa
TSt FXZa—ig, NEFAA¥2BO0. INEBAHD Y546, NEEE¥403, BEEST ¥625% )

P BEF. BEE 68 AFICRY

TBAH OIS TERIZEE EEWD, FORBPALALETHI LY

1 ’
Click restaurant’s name
\
1.5RREHJES 0 B - O—E—/E-
MapFan]
r%hn@alﬂ%m TR NEFA R, T Tdada? = 301 /06/22 BT A Z. IEBAHSD

i THOWE NEFAAZ U —LATEESEERE /A TCONET A AEKE4EICBEE
Ta TN Uy NORBIE MEFAANEEESEHSN. TOLNSEL AL, HESHADERS
BB TWET) TZZTE, BPFAARNIL fkuming | TVEFCR (¥280) 1 4
FH o, NEFAA¥280, INEHAZD¥EAE, INEEE¥493, EEEDI ¥5254E, reperted by SEED
TBAHDREERIELESARKELD,. EOBRRF 0BTV
[P7TOTED 3]

Baoims Click link to

TOP~— i 815/ & d BER/ R TP E (1 —F — 183/ 1 11 1Ak E
Nae i SRS origin aI document %
A—H—WME BLBICEYFY (MYN—Z) My¥ b — P R
MOHR - FH L<HLEM (FAQ) BARECR D RWCOWT aaﬂuﬁ-hﬁ = ’:’ ID fix')—}:ﬁégit +34 (BHEICA
0. ERhe) 425 (e

B —HA - NLODBNENRER-< —&A - L OOBNBENKER <]
BERALEDPLS—, kuming  OORY S ELTERSEELE w2 LA, VW, YELEDRERY. (SUFRNIECT2
LSS E, 5o EFVOIELES 5 < SWEAESOHRL S, haruk CETTILRAHBLTHE WD, kuming: ¥
FE&. kuminglE@7 FF ¢ o, BPASMRAELLATZEYESCRSERT > TELE. BLe3SvASKEBL YA

Ui 2 THALT, haruko : #3835, "BLx35% A . HLUIDREICE > T, BOA/Fr Y ERFShi. kuming - T/
E‘oliFE, BOMDHMMBMS L WG

Baows ~md IV S0 B OmODRE LS BB R E R TERT LBy &, SR
#DEFE A DS reportedby SEED ) FWH, BEVEOMVORDPBLCELIRCEEFER 2 TILILHFEDTT. XE 3L NI R E AR A g & =

TChRGEFEEAE, EOTE, TANBSESD RANMBFPSR; TT, XE4FE, COBEOCEADN B LBTESETA CEANE ST
AZV—LEDL Z.HSLAH.T&:‘G‘( masTa HPE TP A AOEMEDEVWSITEQESITT. /L /UDRD AT A

vEndo ok
AnELELESESh. Zg Sl e L R

Zr T
IS, COEED
pnmT o Ao

Original web page
DEILEL, F Y

Eotomelonicae VV eb page llst N UsruoBBE, METAANEIEELESN, FDLOEE AL, §IRADREIDS

BoIEE MBTARS e TOUET, FARABETARSU—ALND LU=y FOESHBEC. FABRMCREMT,

T, ETHERELL, PBO. JBBAHD ruwZY LAEERUTY. ALVEBLOONE, STEORRSEETOLRI L, FARAENGELST
¥EAB, AREE ¥4 related to the restaurant —RicBas3TT. LCHC A, BTEEMEON, PELOES EEUAAIE TS TUET. E6TEE, DOENTE
&3S (07/22200 D iER3sel D 03- FEGE VAR ILBAPKEI PAICEEZOTRANG LB TLEDIEL, S & e

3831-3083 MMME © 11:00-20.00 (KHEHRD -

AMBEER, MBEFHFEOLHO, GORIES, LRATIOPIEEIONRTIRTY.

Figure 4. A prototype system of spatial search engine.



	1. Introduction
	3. Collecting and scoring spatial documents
	3.1. Crawling spatial documents

	Scoring spatial documents
	3.3. A prototype system of spatial search engine: restaurant
	4. Conclusions
	References


<<
  /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 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


