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Abstract. Gazetteer services are an important component in a wide
variety of systems, including geographic search engines and question an-
swering systems. Unfortunately, the footprints provided by gazetteers are
often limited to a bounding box or even a centroid. Moreover, for a lot
of non—political regions, detailed footprints are nonexistent since these
regions tend to have gradual, rather than crisp, boundaries. In this paper
we propose an automatic method to approximate the footprints of crisp,
as well as imprecise, regions using statements on the web as a starting
point. Due to the vague nature of some of these statements, the resulting
footprints are represented as fuzzy sets.

1 Introduction

Information on the web is often only relevant w.r.t. a particular geographic con-
text. To this end, geospatial search engines [5[7] try to enhance the functionality
of search engines by georeferencing web pages, i.e. by automatically assigning
a geographic location to web pages. Consider for example the web page of a
pizza restaurant in Gent. A geographic search engine would, for example, onl
return the web page of this restaurant if the user is located in East Flander
Geographic question answering systems [10] go even further, as they are able to
respond to natural language questions and requests from users such as “What
are the neighbouring countries of Belgium?”. Clearly, these systems have to
make use of some kind of digital gazetteer to obtain the necessary background
knowledge. To respond appropriately to a request like “Show me a list of pizza
restaurants in the Ardennes.”% a suitable footprint of the Ardennes is needed.
However for reasons discussed in [4], the footprints provided by gazetteers are
often restricted to a bounding box, or even a point (expressed by its latitude and
longitude coordinates). For imprecise regions such as the Ardennes, providing a
bounding box is not even feasible since this kind of regions is not characterized
by a clearly defined boundary.

A promising solution is to construct the footprint of a particular region in an
automatic way. In [1] a method based on Voronoi diagrams for approximating

! Gent is the capital of the province of East Flanders.
2 The Ardennes is a region in the southern part of Belgium.
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the footprint of a given region is proposed. Such a footprint is constructed from
a set of points which are known to lie inside the region and a set of points which
are known to lie outside the region. These sets of points are assumed to be cor-
rect and a priori available, e.g. provided by the user, hence this method is not
fully automatic. In [9], it is suggested to represent regions with indeterminate
boundaries by an upper and a lower approximation. Upper and lower approx-
imations are constructed based on a set of points or regions which are known
to be a part of the region under consideration, and a set of regions which are
known to include the region under consideration. Again these sets are assumed
to be correct and available a priori. A fully automatic algorithm is introduced in
[2] where statements on the web such as “... in Luxembourg and other Ardennes
towns ...” are used to obtain a set of points which are assumed to lie inside the
region under consideration. To obtain a footprint from this set of points, the
algorithm from [I] is slightly modified to cope with the noisiness of data from
the web. Finally, in [8] kernel density surfaces are used to represent imprecise
regions. However it is unclear what meaning should be attached to the weights
corresponding to each point, as these weights seem to reflect the popularity
(e.g. expressed as the number of occurrences of the corresponding city on the
web) of the corresponding cities rather than some kind of vague representation
of a region.

In this paper we introduce a new method to automatically construct a foot-
print for, possibly imprecise, regions by extracting relevant statements from the
web. In contrast to existing approaches [2[8] we do not only search for places
that lie in the region under consideration, but also for regions that include this
region, and for regions that are bordering on this region. Moreover, we use state-
ments on the web such as “x is in the south-western corner of R” to constrain the
possible cities that could lie in the region R. Due to the vagueness of this type of
constraints, we propose using possibility distributions to this end. Information
on the web can be inaccurate, outdated or even simply wrong. Hence, enforcing
every constraint that is found on the web can result in an inconsistent solution
(e.g. the ounly possible footprint is the empty region). Therefore, we apply ideas
from the theory of fuzzy belief revision to (partially) discard certain constraints
in the face of inconsistencies. The resulting footprint of the region is represented
as a fuzzy set, which we call a fuzzy footprint in this context.

2 Obtaining Data from the Web

2.1 Acquiring Place Names Through Regular Expressions

Assume that we want to approximate the extent of a (possibly imprecise) region
R. The first step of our algorithm consists of searching the web for relevant
statements and extracting useful data from these statements. In order to find
relevant statements we send a number of queries to Altavistal such as “R”, “R
is located in”, “in R such as”, ...and analyse the snippets that are returned.

3 http://www.altavista.com


http://www.altavista.com

Automatic Acquisition of Fuzzy Footprints 1079

Table 1. Regular expressions

Abbreviations
<direction> = (heart | centre | ...| north-west | north-western)
<place> = (village | villages | town | towns | city | cities)
<area> = (region | province | state | territory)
<names> = <name> (, <name>)* (and <name>)?
<name> = [A-Z] [a-z]+ ([A-Z][a-z]+)7?
<dir-part> = the? <direction> (part | corner)? of?
<region-part> = the? ((<area> of)? R | R <area>?)
<dir-reg> = <dir-part>? <region-part>

Regular expressions to find points inside R
(located|situated) in <dir-reg> (the <place> of)? <names>
<names> (is|are) (a? <place>)? in <dir-reg>
<names> (is|are) (located|situated) in <dir-reg>
<names>, (located|situated) in <dir-reg>
<names> and (a lot of)? other <place> in <dir-reg>
<place> in <dir-reg> (are|such as|like|including) <names>

S ok W=

Regular expressions to find regions bordering on R
7. <name> <area>? which borders the? (<area> of)7 R
8. R <area>? which borders the? (<area> of)? <name>
9.
1

<name> <area>? bordering (on|with)? the? (<area> of)?7 R
0. R <area>? bordering (on|with)? the? (<area> of)? <name>

Note that for reasons of efficiency we only analyse the snippets, and do not fetch
the corresponding full documents. From these snippets we want to obtain:

Ll

A set P of points that are assumed to lie in R.

The country S that is assumed to include RrA.

A set B of regions that are assumed to border on R.

A set Cp of constraints w.r.t. the positioning of some of the points in P
(e.g. ¢ is in the north of R).

A set Cg of constraints w.r.t. the positioning of R in S (e.g. R is in the
north of §).

To this end we adopt a pattern-based approach using the regular expressions in
Table [l The regular expressions 1-6 can be used to find places in R and some
corresponding constraints, i.e. to construct P and Cp. The regular expressions
that are used to construct & and Cg (not shown) are entirely analogous. Fi-
nally, the regular expressions 7—10 can be used to find bordering regions, i.e. to
construct B.

4

If there are several possible countries found that may include R, the algorithm could
simply be repeated for each candidate, and the optimal solution could be selected
afterwards. Furthermore, we could also consider the union of several (neighboring)
countries to cope with regions whose extent spans more than one country.
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Fig. 1. Considering bordering region B to extend P. P is the set of points assumed to
be in the region R to be approximated

2.2 Grounding the Place Names

The next step consists of grounding the geographic names that have been found.
To accomplish this we use the Alexandria Digital Library (ADL) gazetteelﬁ, an
online gazetteer service which can be accessed by using an XML- and HTTP-
based protocol. To ground the place names in P, we first discard all names
that are not located in §. To disambiguate the remaining names, we choose the
interpretations of the names in such a way that the area of the convex hull of
the corresponding locations is minimal. This is a well-known heuristic which is,
for example, described in more detail in [6]. To ground the bordering regions
in B, we only consider administrative regions which are a part of S, or border
on S. Since the footprint of most administrative regions provided by the ADL
gazetteer is a point (the centroid of the region), for each bordering region B
we construct a more accurate footprint by determining the convex hull of the
places that are known to be in B by the ADL gazetteer. Consequently, for each
bordering region B we calculate the minimal distance d,,;, from a point p in P
to a place b in B. Let A be the set of places in B for which the distance to p
is less than A - d,,4, where A > 1. We now make the assumption that all places
that lie within the minimal bounding box of AU {p} and are not known to lie
in the bordering region B, lie in R. Therefore, we add the most northern, most
southern, most western and most eastern of these places to P. Note that one of
these places will be p. Adding all places is not desirable, as this would influence
too much the median of P and the average distance between the places in P.
This process is illustrated in Figure 1

3 Constructing Solutions

So far we have used information about the country to which R belongs as well
as about bordering regions of R to update the set of points P that are assumed
to lie in R. In this section we use the remaining data retrieved from the web

5 http://www.alexandria.ucsb.edu/gazetteer/
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f(.;0,B)

Fig. 2. The function f(.;a, )

to further enhance P, namely the sets of constraints Cp and Cg. Our aim is to
construct a fuzzy set in P, i.e. a P — [0, 1] mapping F called a fuzzy footprint of
R. For each pin P, F(p) is interpreted as the degree to which the point p belongs
to R. This membership degree is computed based on the constraints retrieved
from the web. Each constraint is represented by a P — [0, 1] mapping ¢, called a
possibility distribution in P. For every point p in P, ¢(p) is the possibility that p
lies in R, taking into account the constraint modelled by ¢. For more information
about fuzzy set theory and possibility theory, we refer to [12].

3.1 Modelling the Constraints

First, consider constraints of the form “g is in the north of R”, where ¢ is a
place in P. If p is south of g, the possibility that p lies in R remains 1. However,
the further north of ¢ that point p is situated, the less possible it becomes that
p lies in R. To construct the corresponding possibility distribution we use the
function f depicted in Figure[2 as well as the average difference in y—coordinates
between the points in P, i.e.

A =5 S by =g, (1)

pEP qEP

The constraint “g is in the north of R” is then modelled by the possibility
distribution cév , defined for each p in P as

Cév (p) = f(py — qy; a1 A", B1AG) (2)

where a; > 0 and 31 > 0 are constants. Hence if p, — g, < a1 Aj"Y then the
possibility that p lies in R is 1; if p, — gy > (a1 + B1) A5, then the possibility
that p lies in R is 0; in between there is a gradual transition. In the same way,
we can express that ¢ is in the south, east or west of R. Constraints of the form
“g is in the north-west of R” are separated in “q is in the north of R” and “q
is in the west of R”. Constraints of the form “g is in the middle of R” can be
represented in a similar way.

Constraints of the form “R is in the north of §” are easier to model, since
the exact bounding box of S is known. A point p from P is consistent with the
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constraint “R is in the north of §” if it is in the northern half of this bounding
box. Again, a fuzzy approach can be adopted where points that are slightly
below the half are considered consistent to a certain degree. In the same way,
we can express that R is in the south, east, west or centre of S. Another type
of constraints is induced by the elements of B. Each bordering region B in B
induces a possibility distribution ¢z on P, defined for each point p from P by
cg(p) = 0 if p lies in B and cp(p) = 1 otherwise. In other words, if B is a
bordering region of R, R and B cannot overlap. In the following, let C'g be the
set of all constraints induced by B.

Finally we impose an additional constraint ¢; which is based on the heuris-
tic that outliers in the set P are not likely to be correct. Let d be a distance
metric on P (e.g. the Euclidean distance), we define the median m of P as
m = arg min, ¢ p qup d(p,q). The possibility distribution ¢ can be defined for
each p in P by

cn(p) = f(d(p, m); azdavg, Badavg) (3)
where as > 0 and 82 > 0 are constants, and dgyg = \1?| Zpep d(m,p). In other

words, the closer p is to the median m of P, the more possible it is that p lies
in R.

3.2 Resolving Inconsistencies

Let the set C be defined as C = Cp U Cs U Cp U {cp}. Each of the possibility
distributions in C restricts the possible places that could lie in R. If each con-
straint were correct, we could represent the footprint of R as the fuzzy set F
defined for p in P by

F(p) = min c(p) (4)

This is a conservative approach in which the membership degree of p in R is
determined by the constraint ¢ that restricts the possibility of p lying in R
the most. In practice however, C is likely to contain inconsistent information
either because some websites contain erroneous information, because the use
of regular expressions could lead to a wrong interpretation of a sentence, or
because our interpretation of the constraints is too strict. As a consequence of
these inconsistencies, F' would not be a normalised fuzzy set, i.e. no point p
would belong to F' to degree 1, and could even be the empty set. To overcome
this anomaly, we use a C' — [0, 1] mapping K such that for cin C, K (c) expresses
our belief that c¢ is correct. Formally, K is a fuzzy set in C, i.e. a fuzzy set of
constraints. The fuzzy footprint corresponding with K is the fuzzy set Fi in P
defined for p in P by

Fi (p) = min Iy (K (c), c(p)) ()
using the fuzzy logical implicator Iy defined for a and b in [0,1] by
Iw(a,b) =min(1,1 —a +b) (6)

% Implicators are [0,1]* — [0, 1] mappings which generalize the notion of implication
from binary logic to the unit interval.
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Eq. (@) expresses that we only impose the constraints in C' to the degree that we
believe they are correct. Note that if K (c) =1 for all cin C (i.e. we are confident
that all constraints are correct), then Fg = F. On the other hand if K(c) =0
for all ¢ in C (i.e. we reject all constraints), then Fx = P. The belief degrees in
the constraints are determined automatically in a stepwise manner that can give
rise to more than one optimal fuzzy set of constraints. We use L*) to denote the
class of optimal fuzzy sets A obtained in step i of the construction process; each

A contains the first ¢ constraints to a certain degree. Let C' = {¢1,ca,...,¢n}
and L = {§}, i.e. L(® is a set containing the empty set. For i = 1,...,n we
define

LY = {A+¢lAe VYU {A®¢lA e LY} (7)

where + is an expansion operator and & is a revision operator. The idea behind
expansion is to add the next constraint ¢; to A only to the degree « that ¢; is con-
sistent with A, i.e. to the highest degree a for which the footprint corresponding
with the resulting fuzzy set of constraints is normalised. The idea behind revision
is to select a particular fuzzy subseff] A of A such that the footprint correspond-
ing with A augmented with constraint ¢; to degree 1 is normalised. In other
words, for each constraint ¢; that is not fully consistent with A we choose either
to (partially) reject ¢;, or to (partially) reject the constraints in A. For more
details on fuzzy revision and expansion operators we refer to [311].

If there are no inconsistencies, L(™ will contain only one fuzzy set K, hence
F is the only possible footprint. However in the face of inconsistencies, L™ will
contain a number of possible alternatives Ky, Ks, ..., K,,. To rank the possible
candidates, we assign each K; a score s(K;) defined by

area(cvz(Fk,)) ' Y occc Kile)

maxl area(cvz(Fk;)) maxl Yoecc Ko

s(K;) =

(8)

where for a fuzzy set B in R?

400 +oo

area(B) = / / Bla, y)dz dy )

—00 —00
provided the integral exists. The convex hull cvz(B) of B is defined as the

smallest convex fuzzy superset of B, i.e. every other convex fuzzy superset of B
is also a fuzzy superset of cvz(B), where a fuzzy set B in R? is called convex if

(VA € [0,1]) (V(z,y) € B x R*)(B(Az + (1 — A)y) > min(B(z), B(y))) (10)

The score s(K;) expresses that optimal footprints should satisfy as many con-
straints as possible, while the corresponding extent should remain as large as
possible.

" Let A and B be fuzzy sets in a universe X; A is called a fuzzy subset of B, or likewise
B is a fuzzy superset of A, if and ounly if (Vo € X)(A(z) < B(z)).
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4 Experimental Results

Because the footprint of an imprecise region is inherently subjective, we will
focus in this section on political regions, which are characterized by an exact,
unambiguous boundary. To this end, we will compare the fuzzy sets that result
from our algorithm with a gold standard. As the gold standard for a region R,
we have used the convex hull of the place names that are known to lie in R by
the ADL gazetteer. We will denote the gold standard for R by R*. Note that
this gold standard is not a perfect footprint, among others because the part-of
relation in the ADL gazetteer is not complete. Let A be a fuzzy set in R?; to
assess to what extent A is a good approximation of R*, we propose the following
Imeasures:

sp(A) = incl(A,R*) sp(A) = inc(R*, A)

where for A and B fuzzy setd in a universe X

ZzEX min(A(z), B(z))
Yoex Al)

sp expresses the degree to which A is included in R*, i.e. the degree to which
the places that lie in 4 also lie in R*; hence s, can be regarded as a measure of
precision. On the other hand, s, expresses the degree to which A includes R*
and can be regarded as a measure of recall.

As test data we took 81 political subregions of France, Italy, Canada, Aus-
tralia and China (“countries, 1st order divisions” in the ADL gazetteer). Table[2]
and Table Blshow the values of s,(Fk) and s, (Fk) that were obtained using sev-
eral variants of our algorithm, where F is the footprint with the highest score
(Eq. (®)) that was constructed. As parameter values, we used a; = 0.5, f; = 1,
as = 1.5, B2 = 5 and A = 1.5. For the first four columns we didn’t consider
bordering regions (neither to extend P as in Section 2.2 nor to construct a set of
constraints Cg); for the column ‘no’ no constraints were imposed, for ‘c;’ only
cp, was imposed, for ‘Cp’ only the constraints in Cp were imposed, and finally
for ‘Cp,Cg,cp’ the constraints in {cp} U Cp U Cs were imposed. For the last
four columns, bordering regions were used to extend P as in Section [Z.2] For the
column ‘all’ the constraints in {¢;} UCpUCgsUCp were imposed. Obviously for
popular regions we will find more relevant cities, constraints and bordering re-
gions. Therefore, we split the regions into three groups: regions for which at least
30 possible cities were found (11 regions), regions for which less than 10 possible
cities were found (38 regions), and the other regions (32 regions). For popular
regions, imposing the constraints significantly increases precision. Furthermore
considering bordering regions significantly improves recall, provided not all con-
straints are imposed. Unfortunately, considering bordering regions also decreases
precision drastically. We believe that this is, at least partially, caused by the fact

incl(A,B) = (11)

8 Note that R* is in fact an ordinary set. However ordinary sets can be treated as
special cases of fuzzy sets for which the membership degrees take only values in

{0,1}.
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Table 2. Precision s,(Fk)

no bordering regions bordering regions
no Ch Cp Cp,Cs,cp| mo Ch Cp all

All regions 0.26 0.43 043 0.47 0.16 0.30 0.35 0.42

|P| > 30 0.35 0.70 0.85 0.83 0.15 0.43 0.57 0.62
10 < |P] < 30 0.31 0.51 0.51 0.57 0.19 0.36 0.43 0.51
|P| < 10 0.20 0.28 0.23 0.28 0.14 0.22 0.22 0.28

Table 3. Recall s, (Fk)

no bordering regions bordering regions
no Ch Cp Cp,Cs,cp| mo Ch Cp all

All regions 0.49 039 0.35 0.32 0.57  0.49 0.44 0.37

|P| > 30 0.85 0.59 0.38 0.33 0.91 0.70 0.55 0.39
10 < |P| < 30| 0.68 0.56 0.50 0.48 0.75 0.66 0.57 0.52
|P| < 10 0.23 019 0.21 0.17 0.32 0.28 0.30 0.25

that the part-of relation in the ADL gazetteer is not complete. Therefore if re-
call is considered less important than precision, bordering regions should not be
used. On the other hand, if recall is considered more important than precision
bordering regions should be used, but not all constraints should be imposed,
e.g. only ¢y, or only the constraints in Cp.

5 Conclusions

We have proposed a novel method to approximate the footprint of a (possibly
imprecise) region by using statements on the web as a starting point. Existing
approaches consider only statements that express that a particular city lies in the
region of interest. We have extended this by also considering bordering regions
and regions that are assumed to include the region of interest. Moreover, we
have proposed to interpret vague restrictions such as “x is in the north-western
corner of R” and thus reducing the noise which is inevitably apparent when us-
ing data from the web. As a consequence, the resulting footprint is represented
as a fuzzy set instead of, for example, a polygon. Inconsistencies between the
constraints are resolved by using ideas from the theory of (fuzzy) belief revi-
sion. The experimental results show that imposing constraints can significantly
improve precision, while considering bordering regions improves recall.

Acknowledgments

Steven Schockaert and Martine De Cock would like to thank the Fund for Sci-
entific Research — Flanders for funding their research.



1086  S. Schockaert, M.D. Cock, and E.E. Kerre

References

10.

11.

12.

Alani, H., Jones, C.B., Tudhope, D.: Voronoi-based region approximation for ge-
ographical information retrieval with gazetteers. Int. J. Geographical Information
Science 15 (2001) 287-306

Arampatzis, A., van Kreveld, M., Reinbacher, I., Jones, C.B., Vaid, S., Clough, P.,
Joho, H., Sanderson, M., Benkert, M., Wolff A.: Web-based delineation of impre-
cise regions. Proc. of the Workshop on Geographic Information Retrieval, SIGIR.
http://www.geo.unizh.ch/~rsp/gir/|(2004)

Booth, R., Richter, E.: On revising fuzzy belief bases. UAI International Conference
on Uncertainty in Artificial Intelligence (2003) 81-88

Hill, L.L.: Core elements of digital gazetteers: placenames, categories, and foot-
prints. Lecture Notes in Computer Science 1923 (2000) 280-290

Jones, C.B., Purves, R., Ruas, A., Sanderson, M., Sester, M., van Kreveld, M.,
Weibel R.: Spatial information retrieval and geographical ontologies: an overview
of the SPIRIT project. Proc. of the 25th Annual International ACM SIGIR Con-
ference on Research and Development in Information Retrieval (2002) 387-388
Leidner, J.L., Sinclair, G., Webber, B.: Grounding spatial named entities for infor-
mation extraction and question answering. Proc. of the Workshop on the Analysis
of Geographic References, NAACL-HLT (2003) 31-38

Markowetz, A., Brinkhoff, T., Seeger, B.: Geographic information retrieval. Proc. of
the 3rd International Workshop on Web Dynamics. http://www.dcs.bbk.ac.uk/
webDyn3/webdyn3_proceedings.pdf| (2004)

Purves, R., Clough, P., Joho, H.: Identifying imprecise regions for geographic in-
formation retrieval using the web. Proc. of the GIS Research UK 13th Annual
Conference (to appear)

Vogele, T., Schlieder, C., Visser, U.: Intuitive modelling of place name regions
for spatial information retrieval. Lecture Notes in Computer Science 2825 (2003)
239-252

Waldinger, R., Appelt, D.E., Fry, J., Israel, D.J., Jarvis, P., Martin, D., Riehemann,
S., Stickel, M.E. , Tyson, M., Hobbs, J., and Dungan, J.L.: Deductive question an-
swering from multiple resources. In: Maybury, M. (ed.): New Directions in Question
Answering. AAAT Press (2004) 253-262

Witte, R.: Fuzzy belief revision. 9th Int. Workshop on Non-Monotonic Reasoning
(2002) 311-320

Zadeh, L.A.: Fuzzy sets as the basis for a theory of possibility. Fuzzy Sets and
Systems 1 (1978) 3-28


http://www.geo.unizh.ch/~rsp/gir/
http://www.dcs.bbk.ac.uk/
webDyn3/webdyn3_proceedings.pdf

	Introduction
	Obtaining Data from the Web
	Acquiring Place Names Through Regular Expressions
	Grounding the Place Names

	Constructing Solutions
	Modelling the Constraints
	Resolving Inconsistencies

	Experimental Results
	Conclusions


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /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 /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


