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Abstract 
 

Convex Hulls Problem is a special case of Priva-
cy-preserving Geometry problems in the inquiry of 
Secure Multi-Party Computation (SMC). It can be ap-
plied in military, commercial and many other fields. 
However, because of the definition’s inherent defect, 
current schemes will inevitably disclose the points on 
the vertices. In this paper, we proposed the concept of 
privacy-preserving approximate convex hulls problem 
and provide a practical protocol which is more secure 
and efficient than previous convex hulls protocols. We 
also show that it can be applied to finding the approx-
imate intersection area of two private convex hulls. 
 
1. Introduction 
 

In this era, more and more computations need the 
private input from several parties, who do not want to 
share their private data. Secure Multi-party Computa-
tion (SMC) [1-2], dealing with the problem that two or 
more parties want to jointly perform a computation, 
can provide useful solutions in such scenarios: each 
party needs to contribute its private inputs for compu-
tation, but no party wants to disclose its private input to 
the other parties. SMC was introduced by A. C. Yao [1] 
in 1982. Generally speaking, SMC deals with compu-
ting any probabilistic functions on any inputs, in a dis-

tributed network where each participant holds one of 
the inputs, ensuring independence of the inputs, cor-
rectness of the computation, and that no more informa-
tion is revealed to a participant in the computation than 
can be inferred from the participant’s input and output. 

Now there have been lots of theoretic results of 
SMC [3-6]. However, using the solutions derived by 
these theoretic results for special cases of SMC may be 
impractical. As a result, special solutions should be 
developed for efficiency reasons in various applica-
tions [2]. 

Privacy-Preserving Geometric Computation (PPGC) 
[9] is an important sub-issue of secure multi-party 
computation problem. Wenliang Du and Zhijun Zhan 
[5] had developed a framework for all the SMC prob-
lems. In the field of PPGC, they listed five problems: 
Intersection, Point-Inclusion, Range Searching, Closest 
Pair and Convex Hulls. The convex hulls problem can 
be described like this: Alice and Bob want to jointly 
find the convex hulls secretly for the two point-sets 
that each have on the plane. Figure 1 is an example of 
convex hull. Atallah et al. [9] first proposed the Con-
vex Hulls problem as follows: 

Convex Hulls Problem: Alice has M points in the 
plane; Bob has N points in the plane. Alice and Bob 
want to jointly find the convex hulls for these M+N 
points; however, neither Alice nor Bob wants to dis-
close any more information to the other party than 
what could be derived from the result. 

Based on the two algorithms proposed by Chand & 
Kapur [10] and Preparata & Shamos [11] and basic 
SMC protocols, Wang et al. [14] presented two priva-
cy-preserving protocols to find the convex hulls. 
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However, their scheme will inevitably disclose the 
private points on the vertices of the convex hull be-
cause of the defect of the definition. For example, in 
figure 1 we can see that there is one point exposed on 
each vertex of the convex hull. In some practical ap-
plications, such as two military troops want to jointly 
find the area covered by their monitoring points, the 
two parties don’t want to disclose these points, and 
they would accept an approximate area rather than dis-
close their private information. To correct this short-
coming, in this paper, we propose a new protocol in 
PPGC, called Privacy-preserving Approximate Convex 
Hull Protocol. Compared with the protocols in [14], 
our protocol is more secure and more efficient. It can 
be applied to most of the applications using the Convex 
Hulls protocols previously. 

 
 
 
 
 

 
 
 

 
 
The paper is organized as follows: Section 2 dis-

cusses the preliminaries and basic definitions used in 
this paper. Section 3 introduces the concept of ap-
proximate polygon and the protocol we developed. 
Then section 4 discusses the protocol in detail by the 
experiment result and comparison. Finally section 5 
concludes the paper. 
 
2. Preliminaries and definitions 
 

In this section, we introduce some necessarily pre-
liminaries and definitions. 
 
2.1 Secure Two-party Computation 
 

Secure Two-Party Computation (STC) is a special 
case of SMC when there are only two participants. In 
this paper, we call the two participants in STC Alice 
and Bob. Alice inputs her private data x and Bob inputs 
y respectively, then they jointly compute the func-
tion ( , )f x y , but neither one is willing to disclose his 
own private input to the other or any other third party. 
The Convex Hulls problem discussed below is a spe-
cial instance of STC problem. 
 
2.2 Flipping coin 
 

Alice and Bob can use the following protocol which 
is proposed by Manuel Blum [15], to determine a ran-
dom numberθ . 

We assume that x is a k-bit integer. We can execute 
the protocol below to get a k-bit integerθ , which is 
random for Alice and Bob. This protocol needs a 
Strong anti-collision hash function H(x). 

Flip-Coin protocol: 

a) Alice computes H(x), and then sends it to Bob. 

b) Bob guesses k-bit of x, denoted as y, then sends y 
to Alice. 

c) If Bob’s guess for the ith bit of x is right, then 
Alice sets the ith bit of θ  is 1, else sets the ith bit 
of θ  zero. 

d) Alice sends x and θ  to Bob then Bob can check 
the result. 

The protocol is very simple but secure enough that 
Alice and Bob can determine the random integerθ .  
 
2.3 Secure comparison protocols 
 

The purpose of this protocol is to compare two pri-
vate numbers. The private comparison problem is first 
introduced by Yao [1] and referred to as Yao’s Millio-
naire Problem: two parties want to determine who is 
richer without disclosing anything else about their 
wealth. The solution proposed by Yao [1] is exponen-
tial communication complexity numbers involved, us-
ing an un-trusted third party. Cachin proposed a solu-
tion [3] based on the φ–hiding assumption also using 
an un-trusted third party. But the communication com-
plexity of Cachin’s scheme is O(l), while l is the num-
ber of bits of each input number. Qin et al. [13] pro-
posed a protocol based on the combination of a pub-
lic-key cryptosystem of the homomorphic encryption 
and the theoretic construction relying on the φ-hiding 
assumption. Yao’s Millionaire Problem Protocol is an 
important base of the approximate convex hull protocol 
we proposed. In this paper, we use it to find the lager 
one or the smaller one from two values while keep the 
other one secret. 

We use 1 2( , )SC Max θ θ−  to denote that we get the 
larger one from θ1 and θ2 without disclosing the small-
er one by secure comparison protocol. 

We use 1 2( , )SC Min θ θ−  to denote that we get the 
smaller one from θ1 and θ2 without disclosing the larg-
er one by secure comparison protocol. 
 
2.4 Definitions 

Figure 1. An example of convex hull 



We first propose the definition about the Priva-
cy-preserving Approximate Convex Hulls Problem. 

Definition 1: Privacy-preserving Approximate Convex 
Hulls Problem: 

Alice has m points on the plane; Bob has n points on 
the plane. They want to jointly find a polygon that ap-
proximates the convex hulls containing these m+n 
points; however, neither Alice nor Bob wants to dis-
close any more information to the other party than 
what could be derived from the result. 

In the following, we call the convex hull defined in 
[9] as original convex hull, which is the minimum ap-
proximate convex hull. For a give point set, there exists 
infinite approximate convex hulls, and so it is neces-
sary to define the similarity measurement, a standard to 
evaluate the similarity of an approximate convex hull 
and the original convex hull. From definition 1 we 
know the approximate convex hull’ area is larger than 
the original convex hull’s, and so it is reasonable to 
define the ratio of their areas as the similarity mea-
surement. If we use SA to denote the area of the ap-
proximate convex hull, and use SB to denote the area of 
the original convex hull then we can define the similar-
ity measurement Δ as follows: 

Definition 2: Similarity measurement of approximate 

convex hull:  

B

A

S
S

Δ = . 

  Obviously 0 1≤ Δ ≤ . When Δ  closer to 1, the ap-
proximate convex hull will be more similar to the 
original convex hull, and then it is likely to expose 
more private points on its vertices. But when Δ is closer 
to 0, it means the approximate convex hull’s area is 
several times of the original convex hull’s. In such case, 
the cost of hiding the points on the vertices of the 
original convex hull is too high. In practical applica-
tions, Δ can be defined by the requirements of the ap-
plication. 
 
3. Approximate convex hulls protocol 
 

In section 3.1, we will give several notations that 
will be used to present our protocol. In section 3.2, we 
will describe the protocol in detail, and in section 3.3, 
we will show that the method we use to find the ap-
proximate can also be used to find the approximate 
intersection area of two private convex hulls.  
 
3.1 Notations. 

We give some notations here. They will be used in 
the description of our protocol in section 3.2. 

1) Alice’s private point set, if she has m points: 

A={point ai| i=1…m} 

Bob’s private points set, if he has n points: 

B={point bi| i=1…n} 

Every point on the plane can be identified by 
two coordinate values: the x-coordinate value and 
y-coordinate value. 

2) Reference point: the auxiliary points, we denote 
these reference point set: 

P={point pi| i=1…t} 

The number of reference point t is defined in the 
protocol. 

3) C1 is a circle that contains all their private points. 
Circle C2 is larger than C1, the radius of C2 is de-
termined in the protocol. All the reference points 
lie on C2. C1 and C2 are concentric circles, and O is 
their center. 

4) The angle of reference point: we use O as the ori-
gin of coordinates. Then the angle of reference 
point p is the angle between vector Op  and the 
positive direction of the x-coordinate. 

5) The reference vector: it is a vector that tangent 
with C2 at reference point p. The direction is anti-
clockwise. 

 
3.2 Privacy-preserving Approximate Convex 

Hulls Protocol (PACHP) 
 

In this section, we propose our protocol based on the 
definitions above. 

 
 
 
 
 
 
 
 
 
 
 
 
 The main idea of this protocol can be described as 

follows: Alice and Bob first find circle C1 that contains 
all their private points; then they agreed on the number 
and position of the reference points. For each reference 

vp  

Figure 2. ∠PAB is the angle we get 
for reference point p 
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point they draw a minimum angle clamping all their 
private points. Figure 2 describes an angle formed by 
reference point p and two lines, which are l1 and l2 
passing through p. The intersection area of all the an-
gles is the approximate convex hull. The following is 
the detailed steps of our protocol. 

Input: Alice’s private points set A, Bob’s private 
points set B. 

Output: Approximate convex hull G. 

Protocol PACHP: 

Begin 

a) Alice computes point
1

1 m

A i
i

P a
m =

= ∑ , and sends PA to 

Bob. Bob computes
1

1 n

B i
i

P b
n =

= ∑ , and sends PB to 

Alice. The plus computation is to sum the 
x-coordinate values y-coordinate values together 
respectively. 

b) They compute the point
2

A BP P
O

+
= , i.e. O  is the 

middle of PA and PB. Alice computes the maximum 
distance of her points to O , let’s denote it dA, and 
Bob computes dB respectively.  

Then they jointly compute: 

( , )A Bd SC Max d d= −  
In this step, Alice and Bob get circle C1 whose 

center is O and radius is d. Then they select O as 
the origin point of the Cartesian coordinate. They 
can construct a coordinate system O-xy. 

c) Alice and Bob reach an agreement on the number of 
reference point t and R(R>d), the radius of C2. Us-
ing the Flipping Coin− protocol, Alice and Bob can 
determine θ1, the angle of the first reference point. 
The location of point p1 can be determined on circle 
C2. Then reference point ip  lies on C2 with the 

angle 1
2

i n
πθ θ= + . Then we can also get the refer-

ence array ivp  i=1…t. 

d) For each reference point pi ( i=1…t ) 

Begin 

Alice computes 

1 1..
max( ( , ))i k ik m

p a vpα
=

= ∠

1 1..
min( ( , ))i k ik m

p a vpβ
=

= ∠  

Bob computes 

2 1..
max( ( , ))i k ik n

p b vpα
=

= ∠

2 1..
min( ( , ))i k ik n

p b vpβ
=

= ∠  

Then they compute the angles by secrete com-
pare protocol: 

1 2( , )SC Maxα α α= −  

1 2( , )SC Minβ β β= −  

We get two lines l1 and l2 with angles α and 
β between vector ivp  respectively. Angle 
Anglei can be formed by vertex pi, l1 and l2 
(like the angle in figure 2). 

End  

e) Alice and bob compute the intersection area for all 
the angles Anglei, i=1…t. The intersection is the 
approximate convex hull G. 

End of PACHP 

The correctness and security of PACHP are analyzed 
in the following two theorems. 

Theorem 1 (Correctness): G is an approximate convex 
hull. 

Proof: All Alice’s and Bob’s points lie in polygon G 
which we finally get by PACHP. The protocol is cor-
rect if we can prove that all Alice’s and Bob’s private 
points are in G. In step d of PACHP, all the points are 
in Anglei, i=1… t. G is the intersection of the angles, so 
all the points are in G. G is an approximate convex 
hull. 
 
Theorem 2 (Security): Neither Alice nor Bob will dis-
close any private points except the intersection of more 
than three lines. 
 
 
 
 
 
 
 
 
 
 
 

Proof: In our protocol, there are 2t lines exposed. In 
the algorithm, we can conclude that there is no less 
than one point on each exposed line. If there are more 
than three lines intersect at one point as in figure 3, 
which shows three lines l1, l2 and l3 intersect on point A, 

Figure 3. Proof of security 

A 

l2 

l1 

l3 G 



we can identify that A is a private point because A is 
the only point both on the edge of G and l3  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

We can see the procedure directly by two figures. 
Figure 4 illustrates the position of the two polygons, 
and they are Alice’s and Bob’s private convex hulls. 
After PACHP, we get Figure 5, in which the polygon 
with bold edges is the output of our protocol. Only use 
four reference points used here. 
 
3.3 Get the approximate intersection area of 

two polygons. 
The protocol developed in section 3.2 can be mod-

ified for other applications. It can be used to find the 
intersection polygon of two private convex hulls. Con-
sider such a scenario that Alice and Bob have a private 
convex hull respectively, they want to find whether 
there the two convex hulls intersect. If the two convex 

hulls intersect, they can get an approximate intersec-
tion polygon. We can solve this problem just change 
the private selecting strategy in step d of PACHP: 

1 2( , )SC Minα α α= −  

1 2( , )SC Maxβ β β= −  

if α β>  in any step, return the result that there 
is no intersection. 

The result can be illustrated in Figure 6 for the same 
two convex hulls in Figure 4, the polygon with bold 
edges is our result. 
 
4. Evaluation 
 

We evaluate the effectiveness and security of the ap-
proximate convex hull generated by our protocol com-
paring with the convex hulls protocol in [14].  

Computation Complexity Analysis: The main com-
putational cost is employing the secure comparison 
protocol, denoted as ( )O D . For the PPCHP_GW pro-
vided in [14], the complexity is {( ) }O m n hD+  if the 
hull has h edges. For the PPCHP_QH in [14], the com-
plexity is {( ) log( )}O m n D m n+ + . If we use t refer-
ence points in PACHP, there are 2t+1 times of secure 
comparison protocol used. 1 times in step b, and 2t 
times in step d. We only employ the flipping coin pro-
tocol once. For Alice, the computational cost is O(mt). 
For Bob, the computational cost is O(nt). The total cost 
is O{(m+n)Dt}. In our experiment, we find that we can 
achieve a given similarity measurement while t keeps 
constant. Then our protocol is more efficient than the 
protocols in [14]. 

Table 1. The average similarity 
measurement 

R/d 
t 1.1 1.5 2 3 

2 0.551 0.470 0.386 0.280 

4 0.739 0.692 0.618 0.482 

8 0.703 0.675 0.672 0.663 

10 0.709 0.752 0.665 0.686 

20 0.751 0.817 0.798 0.822 

We simulated the protocol for different t and R/d. We 
use 100 random points each time and simulate the pro-
tocol 100 times to get the average similarity measure-
ment. According the result in table 1, if we want to 
generate a convex hull that the similarity value is about 

Figure 5. After executing PACHP 

Figure 6. Find the intersection area 

Figure 4. The position of two convex hulls 



0.7, we can set R=1.1d~1.5d and the number of refer-
ence points is 4. These parameters can be determined 
by the requirements of applications. 

In practical usage, for example, in military coopera-
tion based on the locations on their maps, we can use 
the border of the map to arrange the reference points. 
In this way we can simplify the protocol, making it 
more efficient without compromising the security. Also 
if Alice and Bob classify their private points, it will be 
easier for them to find α and β in step d of our protocol. 

Security Analysis: By the protocols in [14], the con-
vex hulls we get will expose all the points on the ver-
tices, however, in our protocol, these points are on the 
edges and they cannot be identified except there are 
more than three lines intersecting on one point. Even in 
the worst case, if all private points are exposed on the 
vertices of the approximate convex hull, in this case, it 
is the same with the original convex hull. Based on the 
fact that the original convex hull is just the worst case 
of approximate convex hull, the security of approx-
imate convex hull is always better than original convex 
hull. 

 
5. Conclusion and future work 
 

Convex Hulls problem plays a significant role in the 
field of secure multi-party computational geometry. In 
this paper, we have defined the Approximate Convex 
Hulls Problem and proposed a practical protocol that 
can conceal more private information. We also dis-
cussed the computational complexity and security of 
our protocol. 

Though it is more secure and efficient than the pro-
tocols proposed in [14], there still leaves some spaces 
needed to be investigated. For example, there are still 
some points exposed in this protocol. Besides, the pro-
tocol for three-dimension space is more complex. In 
our future work, we will strive to design a better way 
to solve this problem. 

 
6. References 
 
[1] A. C. Yao. “Protocols for secure computations”. In: 

Proc. 23rd Annual IEEE Symposium on Foundations of 
Computer Science. Los Alamitos: IEEE Computer So-
ciety Press, 1982. 160 164. 

 
[2] O. Goldreich, Secure multi-party computation, (manu-

script version 1.3), 2002. [online] 
http://theory.lcs.mit.edu/ doed. 

 
[3] C. Cachin, “Efficient private bidding and auctions with 

an oblivious third party”, Proc. of the 6th ACM confe-
rence on Computer and Communications Security, 
Singapore, pp.120-127, 1999. 

 
[4] S. Goldwasser, “Secure Multi-party computations: Past 

and present”, Proc. of the 16th Annual ACM Sympo-
sium on Principles of Distributed Computing, Santa 
Barbara, CA, USA, pp.1-6. 1997. 

 
[5] W. L. Du, M. J. Atallah, “Secure multi-party computa-

tion problems and their applications: A review ad open 
problems”, Proc. of New Security Paradigms Workshop, 
Cloudcroft, New Mexico, USA, pp.11-20, 2001. 

 
[6] W. L. Du, M. J. Atallah, F. Kerschbaum, Protocols for 

secure remote database access with approximate math-
ing, Proc. of the First Workshop on Security and Pri-
vacy in E-Commerce, Nov. 2000. 

 
[7] LUO Yong-Long, HUANG Liu-Sheng, et al., “A Se-

cure Protocol for Determining Whether a Point is In-
side a Convex Polygon”, Chinese Journal of Electron-
ics, Vol.15, No.4, Oct. 2006. 

 
[8] LUO Yong-Long, HUANG Liu-Sheng, et al., “Secure 

Two-Party Point-Circle Inclusion Problem”, Journal of 
Computer Science &Technology, Jan. 2007, Vol.22, 
No.1, pp.88-91. 

 
[9] M. J. Atallah, W. L. Du, Secure multi-party computa-

tional geometry, Lecture Notes in Computer Science, 
Vol. 2125, Springer Verlag. Proc. of 7th International 
Workshop on Algorithms and Data Structures (WADS), 
pp.165-179, 2001. 

 
[10] Donald R. Chand, Sham S. Kapur, “An algorithm for 

Convex Polytopes”, Journal of the Association for 
Computing Machinery, Vol. 17, No.1, January 1970, 
pp.78-86. 

 
[11] Franco P. Preparata, Michael I. Shamos, Computational 

Geometry: an introduction, Springer-Verlag New York, 
Inc. 1985, ISBN 0-387-96131-3. 

 
[12] W. L. Du, Y. S. Han and S. G. Chen, “Priva-

cy-preserving multi-variety statistical analysis: linear 
regression and classification”, Proc. of the 4th SIAM 
International Conference on Data Mining, pp.222-233, 
2004. 

 
[13] Qin Jing, Zhang Zhenfeng, Feng Dengguo, et al., “A 

protocol of comparing information without leaking”. 
Journal of Software, 2004, 15(3): 421 427(in Chinese). 

 
[14] WANG Qi, LUO Yong-Long, HUANG Liu-Sheng, 

“Privacy-preserving Protocol for Finding the Convex 
Hulls”, The Third International Conference on Availa-
bility, Reliability and Security, 2008 

 
[15] M. Blum, Coin Flipping by Telephone, IEEE COMP-

CON 1982, pp. 133-137.  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


