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Abstract

DOUBRAVSKY KAREL, MELUZIN TOMAS, DOHNAL MIRKO. 2015. Decision-making on
Implementation of IPO Under Topological Uncertainty. Acta Universitatis Agriculturae et Silviculturae
Mendelianae Brunensis, 63(1): 193-200.

TPO (Initial Public Offering) is a complex decision making task which is always associated with
different types of uncertainty. Poor accuracies of available probabilities of lotteries e.g. quantification
of investor interest is studied in the first part of this paper (Meluzin, Doubravsky, Dohnal, 2012).
However, IPO is often prohibitively ill-known. This paper takes into consideration the fact that
decision makers cannot specify the structure/topology of the relevant decision tree. It means that one
IPO taskis specified by several (partially) different decision trees which comes from different sources
e.g. from different teams of decision makers/experts. A flexible integration of those trees is based on
fuzzy logic using the reconciliation (Meluzin, Doubravsky, Dohnal, 2012). The developed algorithm
is demonstrated by a case study which is presented in details. The TPO case integrates two partially

different decision trees.
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INTRODUCTION

This article is an extension of the article (Meluzin,
Doubravsky, Dohnal, 2012). Tt is therefore highly
desirable to study this paper first. All IPO decisions
are inevitably based an inaccurate data, e.g.
probabilities, penalties. These inaccuracies can be
taken into consideration by the methods shown in
(Meluzin, Doubravsky, Dohnal, 2012). However,
the topology of a decision tree under study can be
uncertain as well. To solve ITPO decisions, taking into
consideration the fact that a team of experts cannot
agree of the structure / topology of the decision tree
itself (Apostolakis, Lee, 1997), needs more flexible
formal tool and cannot be solve just by a single
tree reconciliation given in (Meluzin, Doubravsky,
Dohnal, 2012).

Statement of a Problem

Decision tasks are wusually represented by
single root trees and sets of available TIT (input
information items), e.g. probabilities, penalties etc.
In the practical situations the full TIT set is either not

available or some of its elements are prohibitively
vague under realistic conditions, see e.g. (Danielson,
Ekenberg, Larsson, 2007), (Nie, Zhang, Liu, 2009).
Therefore a methodology is needed to quantify
the missing set of III. This problem is described
in (Meluzin, Doubravsky, Dohnal, 2012) where
there is considered strong analogy between a water
flow through a one root tree system of pipes and
the decision tree of the same topology. This analogy
is based on the assumption “The longer the path
the less probable the path is”, see c.g. (Dohnal,
Vykydal, Kvapilik, 1992). Let us imagine a situation
where a firm has incomplete information obtained
from different experts about implementation of
IPO. This can have two basic consequences. The first
consequence may be the existence of one decision
tree with different valuations of the same branches
e.g. lotteries. The second one may be the existence
of topologically different decision trees. It means
that two or more decision trees must be used to solve
the same decision problem. This problem is solved in
the next section as the multi reconciliation.
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Multi Reconciliation

The problems of reconciliation are very important
and have been studied for more than 30 years,
see e.g. (Watson, 1994). Let us suppose several
experts are involved in decision making. Then we
usually obtained several possible incomplete sets
of probabilities (eq. (14) in (Meluzin, Doubravsky,
Dohnal, 2012)).

M={R,R,...,R)}. 1)

Each set of probabilities R, is a part of a problem
Q, to generate the corresponding fuzzy set of linear
equation (eq. (18) in (Meluzin, Doubravsky, Dohnal,
2012)). That means the reconciliation can be solved by
a fuzzy linear programming, see e.g. (Kikuchi, 2000),
(Fedrizzi, Kacprzyk, Verdegay, 1991). The problem
Q, is represented by a set of linear equations which
consists of a set of balance equations (eq. (10) in
(Meluzin, Doubravsky, Dohnal, 2012)) and a set
of additional probabilities (eq. (17) in (Meluzin,
Doubravsky, Dohnal, 2012)).

Q=(Ap),=bup =R,i=1,2,..,s 2)

There are s incomplete sets of probabilities, see
(Meluzin, Doubravsky, Dohnal, 2012). Therefore
there are s problems Q,i=1, 2, ..., s which must be
solved. To simplify the problem, let us suppose that
the problem Q is a set of equations. It means that
the following set of equations must be solved:

Q=(QuUQuU..uQ), (3)

j-th fuzzy equation p, = f{j (eq. (20) in (Meluzin,
Doubravsky, Dohnal, 2012)) of set of equations Q.
can be transformed into four linear inequalities (eq.
(21)-(24) in (Meluzin, Doubravsky, Dohnal, 2012)),
see (Tan, Briones, Culaba, 2007). The system of
linear equation Q, (eq. (18) in (Meluzin, Doubravsky,
Dohnal, 2012)) is over specified system of linear
equation. This system of linear equation can be solved
bymethod of linear programming, see (Huang, Moore,
1993). Just need to introduce an objective function Q,
(eq. (26) in (Meluzin, Doubravsky, Dohnal, 2012)).

If Q represents the well overestimated set of linear
equations then this system can be solved by method
of linear programming, see (Lai, Hwang, 1992),

I: Nodes Descriptions

(Huang, Moore, 1993), with following objective
function

Q=w,Q, +w,Q,+... +wQ, (4)

where w,, w,, ..., w, represent the weights assigned
to each expert/decision maker. The reconciliation
problem described in (eq. (18) in (Meluzin,
Doubravsky, Dohnal, 2012)) is simply extended as
follows:

min Q

s.t. (Ap),=h,
P, =§1

(Ap),=b

p,-R,

S

Case Study

The following factors are taken into consideration

to simplify the IPO task:

e Macro-economic growth (increments of GDP);

e Investor’s interest in the IPO;

e Size of the issue (number of issued shares
multiplied by their emission rate).

The case study decision-making tree is seen in
Fig. 1. There are two types of nodes: lotteries - circles
and decision-making — squares. A circle represents
a decision which is not done by the decision maker.
It could be e.g. a market conditions.

Let us suppose that two different trees are
presented by two experts, see Fig. 1 and Fig. 3.
The reconciliation algorithm, described in (eq. (18)
in (Meluzin, Doubravsky, Dohnal, 2012)), is used for
both trees. The results are presented in the following
sub chapters. An attempt is made to integrate
these two trees and perform the reconciliation as
described by (5). The result is presented in the sub
chapter “Integrated estimates of both experts”.

Analysis of the Decision Tree Given in Fig. 1
(ExpertI)
The reconciliation algorithm used in this
subchapter is fully described in (eq. (18), (21)-(26) in

Node No. Fig. 1 Meaning Node No. Fig. 1 Meaning
1 Implement IPO? 15 Size of the [PO
2 STOP 16 Investor’s interest
3 GDP 20 Investor’s interest
4 STOP 24 Investor’s interest
5 Size of the TPO
6 STOP
7 Investor’s interest
11 Investor’s interest

Source: own processing
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(Meluzin, Doubravsky, Dohnal, 2012)). The decision
tree in Fig. 1 is studied. The tree’s nodes are
characterised in Tab. L.

To make the Fig. 1 easy to presentidentical squares
are integrated into one square. The squares No. 8,
9 and 10 are presented as they are treated during
the reconciliation procedure. However, the squares
No. 12-14, 17-19, 21-23, 25-27 arc graphically

presented as one square but treated in the same way
as squares 8-10. It means that the lottery No. 11 has
three outgoing branches equally as the lottery No. 7,
Fig. 1.

The Tab. II shows the inaccurately known
probabilities and the profits for all terminals.

From the Tab. II it is obvious, that only some
branch probabilities of the corresponding lotteries

8
2 4 6 Large
9
7 Medium
Large
Small
No Decrease Medium 10
5
Small™ 14 12,13,14
Stagnation
1
Entry fee
11-10° USD 16 17,18,19
Increase
Large
15 [ 20 ) 212228
Small
24 25,26,27

1: Decision-making tree IPO by first expert

Source: own processing

IL: Profit and the known probabilities

Branch Probability of the variant Profit (mil. USD)

Branch Probability of the variant Profit (mil. USD)

3-4 unknown 0

3-5 about 0.5 unknown
3-15 unknown unknown

7-8 unknown 30

7-9 unknown 10
7-10 unknown -5
11-12 about 0.6 10
11-13 about 0.15 -5
11-14 about 0.15 -20

16-17 unknown 100
16-18 unknown 50
16-19 unknown 10
20-21 unknown 40
20-22 unknown 20
20-23 unknown 0
24-25 unknown 30
24-26 unknown 20
24-27 unknown -10

Source: own processing
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0la b c x

2: Triangular fuzzy number
Source: own processing

III: Conversion of probabilities to fuzzy

Branch Probability a b c
ay,= 03 0.5 0.55
apy 0= 0.5 0.6 0.7
ayy = 0.1 0.15 03
a 0.1 0.15 0.3

4=

Source: own processing

are known. The evaluation of the unknown
probabilities is based on metaheuristics (3) in
(Meluzin, Doubravsky, Dohnal, 2012). The known
fuzzy probabilities are taken into consideration as
triangular fuzzy numbers, see Fig. 2.

IV: Thesplitting ratios

Tab. III gives the full description of all fuzzy
numbers; see Fig. 2 and Tab. II.

The remaining probabilities are calculated on
the basis of the topological resistance, balancing
equations and the partial ignorance (eq. (7), (10),
(15) in (Meluzin, Doubravsky, Dohnal, 2012)), see
the following Tab. TV.

The calculated expected profits for individual sub
decisions are given in Tab. V. For example, the choice
of the best branch from the following branches
5-6, 5-7 and 5-11 needs requires the evaluation
of the following lotteries: 7 and 11. The expected
value of the lottery 7 is simple as all the relevant
probabilities are the same namely 0.333, see Tab. IV.
The profits reached by the terminals No. 8,9 and 10
are 30, 10 and -5, see Tab. 2. The values of all lotteries
are given in Tab. V.

The lottery 7 has the value 11.66 and the lottery 11
has the value -4.995. The terminal No. 6, see Fig. 1,
has the profit, see Tab. II, equal to 0. Therefore
the maximum value from terminal No. 7 is 11.66.

Tree Evaluation is done in the following steps:

If the entry fee is 11 mil. USD, then the following
are optimal decisions:

1) Implement the IPO in case of stagnation, or
of GDP growth, see the branch 3-5, 3-15 Fig. 1.

Branch Calculated Probability Branch Calculated Probability
3-4 0.271 16-17 0.333
3-5 0.500 16-18 0.333
3-15 0.229 16-19 0.333
7-8 0.333 20-21 0.333
7-9 0.333 20-22 0.333
7-10 0.333 20-23 0.333
11-12 0.700 24-25 0.333
11-13 0.150 24-26 0.333
11-14 0.150 24-27 0.333
Source: own processing
V: Expected lottery value
Branch 5-7 5-11 15-16 15-20 15-24 1-3 1-2
Expected lottery value (mil. USD) 11.66 -4.995 53.28 19.98 13.32 18.03 0
Source: own processing
VL. Characterisation of Nodes
Node No. Fig. 3 Meaning Node No. Fig. 3 Meaning
1 Implement the IPO? 11 Investor’s interest
2 STOP 15 Size of the IPO
3 GDP 16 Investor’s interest
4 STOP 20 Investor’s interest
5 Size of the IPO 24 Investor’s interest
6 STOP
7 STOP

Source: own processing
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VIL: Profit and the specified probabilities

Variant Probability of the branch Profit (mil. USD)

Variant Probability of the branch Profit (mil. USD)

3-4 unknown 0

3-5 about 0.5 unknown
3-15 unknown unknown
11-12 about 0.6 10
11-13 about 0.15 -5
11-14 about 0.15 -20
16-17 unknown 100
16-18 unknown 50
16-19 unknown 10

20-21 unknown 40
20-22 unknown 20
20-23 unknown 0
24-25 unknown 30
24-26 unknown 20
24-27 unknown -10

Source: own processing

7
Large
Decrease Medium
No

4@— 12,13,14
Small

5
Stagnation
1
Entry fee
11-10° USD 16 17,18,19
Increase
Large

15 Medium\z—oj 21’22’23

Small

24 25,26,27

3: Decision-making tree IPO by the second expert

Source: own processing

2) Incase of stagnation of GDP choose middle issue,
see the branch 3-5-7, in the case of GDP growth
choose a bigissue, see the branch 3-15-16, Fig. 1.

3) Highestprofitwill be achieved in the case of great
interest of investors in both variants.

Expected value of profitis USD 7.03 mil. USD.

Analysis of the Decision Tree Given in Fig. 3
(ExpertII)

Fig. 3 is the second studied decision tree, see
Tab. VI.

The only difference between two trees, see Fig. 1
and 3 is the branch 5-7. Tab. VII shows the profits
of the individual variants of the known probabilities
obtained from the second expert.
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VIIL: Conversion of probabilities to fuzzy

Branch Probability a b c
ay5= 0.25 0.5 0.6
= 0.5 0.6 0.7
ay, = 0.1 0.15 03
a 0.1 0.15 0.3

114~

Source: own processing

IX: Thesplitting ratios

Doubravsky, Dohnal, 2012), see the previous
subchapters. Using the formula (5) the integrated
reconciliation problems are solve for pairs of
weights No. 2-10, see Tab. XI. The resulting splitting
fractions are given in Tab. XI1.

There are 26 branches in Tab. XII, see Fig. 1.
However, the splitting ratios are the same for rows
No. 4, 9-26. The splitting ratios for branches 1-4

Branch Probability Branch Probability
3-4 0.310 16-19 0.333
3-5 0.500 20-21 0.333
3-15 0.190 20-22 0.333
11-12 0.600 20-23 0.333
11-13 0.150 24-25 0.333
11-14 0.250 24-26 0.333
16-17 0.333 24-27 0.333
16-18 0.333
Source: own processing
X: Expected lottery value
Branch 5-7 5-11 15-16 15-20 15-24 1-3 1-2
Expected lottery value (mil. USD) 0 0.25 53.28 19.98 13.32 12.33 0
Source: own processing
XI: Weights
c 1 2 3 4 5 6 7 8 9 10 11
w, 1.000 0.900 0.800 0.700 0.600 0.500 0.400 0.300 0.200 0.100 0.000
w 0.000 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900 1.000

2

Source: own processing

The Tab. VIII shows the relevant entered
probabilities obtained of second expert (expert II).
The given/known probabilities are again quantified
as fuzzy numbers; see Fig. 3, in Tab. VIII.

The remaining probabilities are calculated
on the basis of topological resistance, balancing
cquations and the partial ignorance, see Tab. IX.

The resulting profits are, see Tab. X.

Tree evaluation, see Fig. 3 - If the entry fee
is 11 million USD, then in the present case, it
is recommended not to realise the IPO, since
the expected value of the profit results is -0.752 mil.
USD.

Integrated Estimates of Both Experts

It is clear that an integrated reconciliation based
on the complex formula (5) requires evaluations
of some sort of weights w of both experts. It is
fully understandable that such evaluation is very
subjective. To minimise the relevant risks several
weights are studied, see Tab. XI.

The first pair of the weights indicates clearly that
the second expert has zero weight, see Tab. XI.
The reconciliation problems No. 1 and 11 can
be solved using algorithm given in (Meluzin,

and 6-8 are not the same. It is easy to identify that
there are three subsets of the columns which have
different values of the splitting ratios. The first
column is unique. The columns 2-5 have the same
splitting ratios and the remaining columns 6-11
represent the third set. The corresponding objective
functions Q (5) are given in Tab. XTII.

On the basis of these data sets, see Tab. XII, profits
for individual variants are calculated. The results are
given in Tab. XTV.

Integrated Evaluation done in the following steps:

If the entry fee is 11 million USD, then from these
calculations is obvious that in the present case, it is
recommended:

1) Implement the IPO in case of stagnation, or
of GDP growth, see the branch 3-5, 3-15 Fig. 3.

2) 1In the case of stagnation of GDP choose middle
issue, see the branch 3-5-11, in the case of GDP
growth choose a big issue, see the branch 3-15-
16, Fig. 3.

3) Highest profitwill be achieved in the case of great
interest of investors in both variants.

Expected value of profit is USD 1.326 mil. USD.
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XII: Thesplitting ratios
+ Branch Probability
2 3 4 5 6 7 8 9 10 11
1 1-2 0.962 0.957 0.957 0.957 0.957 0.957 0.957 0.957 0.957 0.957 0.957
2 1-3 0.038 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043 0.043
3 3-4 0.271 0.271 0.271 0.271 0.271 0.310 0.310 0.310 0.310 0.310 0.310
4 3-5 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
5 3-15 0.229 0.229 0.229 0.229 0.229 0.190 0.190 0.190 0.190 0.190 0.190
6 5-6 0.444 0.444 0.444 0.444 0.444 0.417 0.417 0.417 0.417 0.417 0.417
7 5-7 0.278 0.278 0.278 0.278 0.278 0.305 0.416 0.416 0.416 0.416 0.416
8 5-11 0.278 0.278 0.278 0.278 0.278 0.278 0.167 0.167 0.167 0.167 0.167
9 7-8 0.333 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10 7-9 0.333 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
11 7-10 0.333 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
12 11-12  0.700 0.600 0.600 0.600 0.600 0.600 0.600 0.600 0.600 0.600 0.600
13 11-13  0.150 0.250 0.250 0.250 0.250 0.150 0.150 0.150 0.150 0.150 0.150
14 11-14 0.150 0.150 0.150 0.150 0.150 0.250 0.250 0.250 0.250 0.250 0.250
15 15-16 0333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333
16 15-20 0334 0.334 0.334 0.334 0.334 0.334 0.334 0.334 0.334 0.334 0.334
17 15-24 0333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333
18 16-17 0333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333
19 16-18 0.334 0.334 0.334 0334 0334 0334 0334 0334 0334 0334 0334
20 16-19 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333
21 20-21 0333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333
22 20-22 0334 0.334 0.334 0.334 0.334 0.334 0.334 0.334 0.334 0.334 0.334
23 20-23 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333
24 24-25 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333
25 24-26 0.334 0.334 0.334 0.334 0.334 0.334 0.334 0.334 0.334 0.334 0.334
26 24-27 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333
Source: own processing
XIIT: Value of objective function (5)
c 1 2 3 4 5 6 7 8 9 10 11
Q 4.107 3.872 3.627 3.381 3.136 2.864 2.557 2.174 1.791 1.407 1.024
Source: own processing
XIV: Expected lottery value
Variant 5-7 5-11 15-16 15-20 15-24 1-3 1-2
Expected lottery value (mil. USD) 0 0.25 53.28 19.98 13.32 12.326 0

Source: own processing

CONCLUSION

The paper solves probably the most difficult IPO problem related to uncertainties of decision making
trees, namely topological uncertainties taking into consideration missing values of probabilities
of some outcomes of lotteries etc. However, a risk aversion is not incorporated into the described
decision making algorithm. It is a serious disadvantage of the presented algorithms.
It is a well-known fact that if significant losses are possible then the evaluation of lotteries are not
based on the expected values as it is done in this paper. An attempt will be made to take some risk
aversions into consideration. However, it means that a nonlinear element will be considered. Simple
common sense reasoning can easily discover that if the risk increases that the evaluation of lotteries is
more and more pessimistic. It means that there is an unknown upper value which a decision maker is

ready to risk irrespective of potential profits.
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The described algorithm can be used not just for IPO problems. Its spectrum of different decision
tasks is relatively broad ranging from e.g. ecological aspects of investments to complex engineering/

economics/social tasks.

Acknowledgement

This paper was supported by grant FP-S-13-2148 ‘The Application of ICT and Mathematical Methods
in Business Management’ of the Internal Grant Agency at Brno University of Technology.

The paperis supported by the Czech Science Foundation. Name of the Project: IPO Strategy — Specific
Approaches in the CEE Region. Registration No. 13-38047S.

REFERENCES

APOSTOLAKIS, G. and LEE, Y. T. 1997. Methods for
the estimation of confidence bounds for the top-
event unavailability of decision trees. Nuclear
Engineering and Design, 41(3): 411-419.

DANIELSON, M., EKENBERG, L. and LARSSON, A.
2007. Distribution of expected utility in decision
trees. International Journal of Approximate Reasoning,
46(2):387-407.

DOHNAL, M., VYKYDAL, J. and KVAPILIK, M.
1992. Practical uncertainty assessment of reasoning
paths (fault trees) under total uncertainty ignorance.
International Journal of Loss Prevention, 5(2): 125-131.

FEDRIZZI, M., KACPRZYK, J. and VERDEGAY,
J. L. 1991. A survey of fuzzy optimization and
mathematical programming. Lecture Notes in
Economics and Mathematical Systems, 368: 15-28.

HUANG, G. and DAN MOORE, R. 1993. Grey
linear programming, its solving approach, and its
application. International Jowrnal of Systems Science,
24(1):159-172.

KIKUCHI, S. A. 2000. Method To Defuzzify
The Fuzzy Number: Transportation Problem
Application. Fuzzy Sets And Systems, 116(1): 3-9.

LAT,Y.J.and HWANG, C. 1. 1992. Fuzzy Mathematical
Programming: Methods and Applications. Berlin:
Springer-Verlag.

MELUZIN, T., DOUBRAVSKY, K.and DOHNAL, M.
2012. Decision-Making on IPO Implementation
under Conditions of Uncertainty. Shornik védeckijch
praci University Pardubice, 18(24): 124-136.

NIE, G., ZHANG, L., LIU, Y. et al. 2009. Decision
analysis of data mining project based on Bayesian
risk. Expert Systems with Applications, 36(3, Part 1):
4589-4594.

TAN, R. R., BRIONES, L. M. A. and CULABA, A. B.
2007. Fuzzy data reconciliation in reacting and
non-reacting process data for life cycle inventory
analysis. Journal of Cleaner Production, 15(10): 944—
949.

WATSON, S. R. 1994. The meaning of probability in
probabilistic safety analysis. Reliability Engineering
and System Safety, 45(3): 261-269.

Contact information

Karel Doubravsky: doubravsky@fbm.vutbr.cz
Tomas Meluzin: meluzin@fbm.vutbr.cz
Mirko Dohnal: dohnal@fbm.vutbr.cz




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


