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Abstract 
 

This study presents an output of the application of a probabilistic method of inference based on Bayes' rule in the di-
agnosis of defects formed during hot-dip galvanising process. Bayesian cause-effect network for given group of surface 
defects and its causes was build. Many factors causing defects was taken into consideration in like: technological parame-
ters, technological nodes and character of cause. The process of creating knowledge representation of the hot-dip galva-
nising process was disclosed on chosen defect (discontinuity of coating) and two causes (pH fluxing bath and surface con-
tamination) along with a scheme of reasoning in Bayesian network and its implementation in a Norsys Netica packet. The 
advantages and drawbacks of a probabilistic method of representation of the incomplete and uncertain empirical knowl-
edge were highlighted. 
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1. INTRODUCTION 

Certain areas of empirical knowledge are pre-
sented as data sets. The empirical data are a valuable 
source of information, providing their interpretation 
and the related inference are based on the methods 
which take into account that: 
− the data are only a subset in the set of all possi-

ble realizations; 
− the data are burdened with measuring errors or 

with a subjective assessment of observations; 
− some unknown relationships may occur between 

the individual quantities; 
− the conclusions regarding the selected quantities 

or relationships are formulated under the condi-
tions of an incomplete and uncertain global in-
formation.  

The methods of probabilistic calculus and 
mathematical statistics seems to be more than justi-
fied (Russell & Norvig, 1995) 

2. PROBABILISTIC METHODS OF THE 
REPRESENTATION OF INCOMPLETE 
AND UNCERTAIN KNOWLEDGE 

A rich reference literature is available on the cal-
culus of probability and its diversified applications 
(Cowell, 1999; Plucińska & Pluciński, 2005). In 
these paper were used such terms as: unconditional 
probability (a priori probability), random variable, 
probability distribution, joint probability distribu-
tion, conditional probability (a posteriori probabil-
ity). 

Joint Probability Distribution (JPD) is applied 
when not one but several random variables are ex-
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amined at the same time (a set of random variables). 
JPD is the table of probabilities of all the atomic 
events, when the term atomic event denotes some 
specific realizations assigned to random variables. 

Assuming now that one of the examined random 
variables is defect (Y), while second variable is the 
size of this defect (X) characterized by the values xi 
∈ {large, medium, small}, then the resulting atomic 
events will be, e.g., large pinholes, medium flaw. 
Table 1 gives an example of joint probability distri-
bution JPD (X,Y) for the above mentioned random 
variables X,Y. Using a JPD table, one can calculate 
the probability of occurrence of any arbitrary ran-
dom event. Row j and column i in the JPD table 
show the probability of occurrence of an atomic 
event in the case when the value yi is adopted by the 
variable Y, and simultaneously the value xj is 
adopted by the variable X, e.g. P(X = medium, Y= 
flaw) = 0.09. The last row of Table 1 shows the dis-
tribution of variable Y, which is obtained by sum-
ming up the values in the fields of the columns; the 
last column shows the distribution of variable X, 
which is obtained by summing up the values in the 
fields of the rows; these are the marginal distribu-
tions of variable (X,Y). The sum of all the probabili-
ties (atomic events) is 1, similar as the sum of mar-
ginal distributions, which proves that the JPD Table 
is correct.  

The probability of occurrence of an event which 
consists in sampling a product with flaw or with a 
small defect (Y = flaw or X = small) can also be 
calculated from the JPD Table by summing up all 
the values in column Y = flaw and in row X = small, 
counting the values in the field of intersection of the 
column “flaw” and the row “small” only once (0.1 + 
0.06 + 0.11 + 0.03 + 0.2 + 0.09 + 0.11 = 0.7). 

 
Table 1. Joint probability distribution JPD for the two random 
variables (X,W) and marginal distributions of variables X and Y. 

As we can see, the output will be the same as a 
probability value of the sum of joint events (X ∪ Y) 
because P (X ∪ Y) = P(X) + P(Y) – P(X ,Y) = 0.5 + 
0.4 - 0.2 = 0.7 

Conditional probability (posterior probability): 

 
)(
),()/(

BP
BAPBAP =  (1) 

The conditional probability is used when it is 
necessary to define the probability of occurrence of 
an event and we possess some knowledge about 
other accompanying events. The conditional prob-
ability satisfies all axioms of the theory of probabil-
ity, which means that it possesses the same features 
as an unconditional probability. The unconditional 
probability P(A) is, as a matter of fact, a specific 
case of the conditional probability P(A/) with zero 
condition, i.e., the condition about whose existence 
we have as yet no knowledge. The conditional prob-
ability can be computed from the JPD Table. For 
example, using Table 1, the probability of occur-
rence of flaw has been calculated for the detected 
defect which is small.  
P(flaw/small) = P(flaw, small) / Psmall) =  
 0.2 / 0.5 = 0.4  

If there are many random variables, using a JPD 
Table may be too costly (time consuming), since the 
dimension of a JPD Table equals number of the vari-
ables, while its size is a product of multiplication of 
the power of each set of the values of these variables. 

3. REASONING BASED ON BAYES'  
THEOREM 

In expert systems, the Bayes' theorem is a fun-
damental for reasoning based on the probabilistic 
methods (Kluska-Nawarecka, Marcjan & Mrzygłód, 
2006). It is applied to determine the probability of 
occurrence of a hypothesis (H) as a result of the 
observed symptom (E).  

For thus formulated problem, the Bayes' theorem 
(rule) assumes the form of: 

 
)(

)()/()/(
EP

HPHEPEHP =  (2) 

where: 
P(H|E)  - the probability 
that a hypothesis H will 
be true, if symptom E has 
occurred; 
P(H) - the probability of 
occurrence of an event 
which is a hypothesis; 
P(E) - the probability of 

occurrence of an event which is a symptom;  
P(E|H) - the probability of occurrence of a symptom, 
if the event which is a hypothesis has occurred. 

 Y= discontinuity Y= scale Y= lustreless 
surface Y= pinholes Y= flaw 

Distribu 
tion of 

variable X 
X= large 0.05 0.01 0.02 0.01 0.11 0.2 

X= medium 0.1 0.03 0.07 0.01 0.09 0.3 

X= small 0.1 0.06 0.11 0.03 0.20 0.5 

Distribution Y 0.25 0.1 0.2 0.05 0.4 1 
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In industrial practice there are usually many hy-
potheses associated with one symptom (e.g. the set 
of hypotheses {H1,...,Hm} is defined), but these 
should be the mutually disjoint (i.e. mutually exclud-
ing) events, and then the Bayes' rule will be ex-
pressed by equation (3) 
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On the other hand, if there are many hypotheses 
and many symptoms, equation (4) applies, or its 
reduced form (5). If this is the case, both hypotheses 
H1...Hm as well as the symptoms E1...En must be 
mutually excluding. 
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Thus determined Bayes' rule will express a prior 
probability, if there are conditions for existence of 
posterior probabilities, which are in many cases 
easier to derive and calculate. 

3. THE SCHEME OF REASONING IN 
A BAYESIAN NETWORK 

The Bayesian network is a graph in which: 
− the nodes are random variables, 
− (directed) edges represent a relationship of the 

type: “X has a direct influence on Y”, 
− every node X has an assigned conditional prob-

ability table (Conditional Probability Table - 
CPT) defining what influence on X have its 
predecessors (parents) in the graph,  

− no (directed) cycles can be present.  
To make a diagnosis of the surface defects in 

galvanized products, the following interpretation 
was adopted:  
the symptom is a recorded defect(s) on product sur-
face after galvanizing, 
the hypotheses correspond to the potential faults of 
occurrence of a specific defect.  

The relationships that occur between a subset in 
the set of defects in galvanised products {y1, .., y4} 
and faults of occurrence of these defects is presented 
in fig. 1. The following parameters were taken into 
account: the location of the fault (the nodes of pro-
duction process {P0, ..., P7}), the nature of the fault 
(a layer of the nodes Pi_j) and, finally, the parameters 
of the galvanising process (the variables Xi in the 
last column in Fig. 1). 

As an example, a procedure of inference was de-
scribed for an event which was related with the pres-
ence of discontinuity observed in coating (defect y1). 
The task of the diagnosis was to indicate a (most 
probable) fault of occurrence of this defect. Accord-
ing to the network of associated relations (Fig.1.), 
the faults are to be searched in nodes P0, P2, P5 (in 
reality, the number of the possible faults is much 
greater). 

For more clarity in the presentation of the suc-
cessive steps of inference it was necessary to further 
confine the examined area, and therefore in the de-
scribed example only two potential faults of the 
coating discontinuity were taken into account. These 
are: the variable x1 from the family of parameters 
P0_2 in node P0, and the variable x2 from the family 
P5_1 linked to the technological node P5. 

Further in the course of reasoning the following 
designations were used:  

x1 – surface contami-
nants out of standard 

x1 – contaminants 
within standard 

x2 – pH of fluxing 
bath out of standard  

x2 – pH of bath 
within standard 

y1 – discontinuity of 
coating observed 

y1 – no discontinuities 
observed 

The symptom is a discontinuity of coating, 
which (being a random variable) assumes the value 
y1, when the defect has been observed to occur, or 
the value ¬y1, when absence of this defect has been 
recorded. A similar procedure was adopted when 
assigning the values to hypotheses, that is, to the 
faults of occurrence of a given symptom.  

Basing on experts’ opinion and using the empiri-
cal knowledge available, the following values of 
(prior) probabilities of occurrence of the faults of the 
examined defect were adopted:  
P(x1)=0.1 and P(x2)=0.15 hence follows that 
P(¬x1)=0.9 and P(¬x2)=0.85 (rows 1 and 2 in Table 
2). 

Evaluating the influence of the examined causes 
on the probability of occurrence of a defect, the fol-
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lowing conditional probabilities were assumed 
a priori: 
P(y1/¬x1,¬x2)=0;  P(y1/x1,¬x2)=0.5 ;  
P(y1/¬x1,x2)=0.5;  P(y1/x1, x2)=1. 

Hence the following relationships were derived: 
P(¬y1/¬x1,¬x2)=1;  P(¬y1/x1,¬x2)=0.5;   
P(¬y1/¬x1,x2)=0.5;  P(¬y1/x1, x2)=0. 
Table 2. A compilation of the output of calculations for an ex-
ample of the inference based on Bayes' theorem. 

 

This set of the conditional probabilities forms a 
CPT Table (row 4, Table 2). This is the table of the 
input data to calculate the value of the probability of 

occurrence of the events examined during inference 
made in Bayesian network. It is easy to note that the 
dimension of a CPT Table is smaller than that of a 
JPD Table and comprises only the prior probabili-
ties, which makes calculations much easier and less 
time consuming than the calculation of values in a 
JPD Table.  

Table 2 gives values of the probabilities which 
occur in the inference process based on Bayes' rule. 

Rows 1,2,4 hold the input data (prior 
probabilities), while the intermediate 
results in row 3 hold the probability 
of occurrence of an event which 
consists in a simultaneous occur-
rence of two independent events x1 
and x2, while row 5 holds the prob-

ability of a simultaneous occur-
rence of the defect and of both 
faults analysed here. After sum-
ming up the values in row 5, the 
value of the total probability 
(equal to 0,125) was obtained. In 
row 6 of Table 2, a final output of 
the computations based on Bayes' 
rule is given. From this output it 
follows that with 0,54 probability 
the truth of the hypothesis x2 can 
be ascertained (the fault of the 
defect was incorrect pH of the 
bath), with 0,34 probability the 
hypothesis x1 is considered true 
(the fault of the defect was surface 
contamination), while 0,12 means 
the probability that both hypothe-
ses are true (that is - both faults 
are responsible for the occurrence 
of defect). 

In the reasoning presented 
here a rather bold assumption has 
been made (for the sake of clar-
ity). Namely, it has beeen as-
sumed that the two faults under 
consideration are the only possible 
faults of occurrence of the defect. 
This is expressed by the probabil-
ity value equal to 0 in the first 
column, row 6, Table 2.  

4. IMPLEMENTATION  

As a drive for implementation of the ex-
ample of a Bayesian network created for the 

1 x1 P(¬x1)=0,9 P(x1)=0,1 P(¬x1)=0,9 P(x1)=0,1 Σ 
2 x2 P(¬x2)= 0,85 P(x2)=0,15  
3 P(x1,x2) 0,765 0,085 0,135 0,015 1 
4 P(y1/x1,x2) a priori 0 0,5 0,5 1 - 
5 P(y1,x1,x2) 0 0,0425 0,0675 0,015 
6 P(x1,x2/y1) Bayes 0 0,34 0,54 0,12 - 
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Fig. 1. Example of a network of causal-resultant relationships between the selected defects 
(y1.. y4), production nodes (P0..P7), and technological parameters. 
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process of hot-dip galvanising, a Norsys Netica 
packet was used (Norsys Software Corp., 2004). 
A graphical representation of the (causal-
resultant) network from figure 1 after imple-
mentation in the packet is shown in figure 2. 
Comparing both networks one can see that all 
the nodes of the network in figure 2 hold all the 
values of the examined variable along with the 
respective probabilities of occurrence (ex-
pressed in %), while the network in Figure 1 
gives only the names of the variables and their 
relationships. 

For example, the variable named defects, assum-
ing the linguistic values from a set comprising the 
names of possible defects (e.g. discontinuity of coat-
ing, thickness of coating, etc.), is in the network 
represented by a random variable which in all prob-
ability will take the value YES (the presence of this 
specific defect has been ascertained) or NO (figure 
3). The technological parameters are the most speci-
fied faults of the occurrence of defect. The values of 
most of them are determined quite precisely in the 
form of numerical sets (intervals) (e.g. content, tem-

perature, time, concentration). This is illustrated in 
figure 4, wherefrom it follows that in 5 % of all 
cases, the concentration of HCL is below 50 [%]. 

Depending now on whether in a given family of 
the technological parameters (Pi_j) all of the exam-
ined parameters (Xi) can satisfy the requirements of 
a standard, the intermediate node Pi_j may assume 
the values of either within-Standard or out-of-
Standard. On the other hand, the value of the ran-
dom variable represented by Pi will be influenced by 
the values of the individual components Pi_j. The 

variable Pi takes values from the set {right, wrong}, 
as shown in Figure 5. 

Nodes Pi and Pi_j comprise the conditional prob-
abilities defined in a CPT Table. An example of this 
table for node P3_pickling is presented in figure 6. 
The probabilities accepted a priori were determined 
from the empirical data and experts' (process engi-
neers in a galvanising shop - in this case) knowl-
edge. Figure 7 shows a fragment of the table com-
prising percent share of different faults in the occur-
rence of a specific defect.  

 
Fig.2. Graphical form of a network of causal-resultant relationships from Figure 1 as implemented in the Netica packet module. 
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Fig. 3. Node representing the random variable defect named 
discontinuity of coating.  

 

Fig. 4. Node representing the random variable fault named 
HCl_concentration. 

 
Fig. 6.. A CPT Table of conditional probabilities for a node with 
the random variable P3_pickling [%]. 

5. SUMMARY 

An advantage of the Bayesian network as ap-
plied in this study is the fact that an algorithm used 

for the computation of probabilities enables both 
forward and backward reasoning, that is, making 
diagnosis about the faults when the event of occur-
rence of a specific defect has already been acknowl-
edged. Some of the variables are therefore event 
variables. These are the variables whose exact val-
ues (e.g. taken from measurements or observations) 
are known. The remaining variables in the network 
are the query variables, for which the conditional 
probability is computed in respect of the event vari-
ables. The choice of the inference direction is left at 
the discretion of the packet user when he is introduc-
ing the input data. If, on entry, the algorithm re-
ceives information that the probability of occurrence 
of a defect(s) is 1, and some values of the techno-
logical process parameters are given, the algorithm 

is capable of computing the probability of occur-
rence of the individual faults of the indicated defect. 
This is an example of the diagnostic reasoning. 
Quality control of a technological process uses for-
ward reasoning, which means that, basing on the 
recorded real values of the technological parameters, 
one can compute the probability of occurence of 
some specific defects in final products. This infor-
mation can be used in preventive measures taken to 
avoid the occurrence of these defects (current ad-
justments). 

The Bayesian network 
has also some drawbacks. 
Probably the most important 
one is the fact that it is neces-
sary to possess some knowl-
edge about many probabili-
ties, not always easy to esti-
mate. The prior probabilities 
determined from statistical 
data (frequencies of occur-
rence) have to be supported 
by a suffiently great number 

of the data representative of a given population, and 
when they are determined by humans, may these be 

 
Fig. 5. Node representing the intermediate random variable Pi and components influencing the value of this node. 

 
Fig. 7. A fragment of the table stating the share of various faults in occurrence of a chosen defect. 
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the best experts even, an error resulting from subjec-
tive evaluation is always possible. 

Moreover, in this approach, the computations are 
based on the use of some formulae (e.g. equations 3-
5), which are true only under certain conditions, e.g. 
when independence or mutual exclusion of events 
exists, which need not always be true in practice. 

 
This study was done under Ministry of Scientific 

Research and Information Technology: Project KBN 
3 T08C 061 26, Project PBZ-KBN-114/T08/2004. 
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ZASTOSOWANIE SIECI BAYESA 
W DIAGNOSTYCE PROCESU  
CYNKOWANIA OGNIOWEGO 

Streszczenie 
 
W artykule zaprezentowano wyniki zastosowania probabili-

stycznej metody wnioskowania, opartej na regule Bayesa, 
w diagnostyce wad powstających w procesie cynkowania og-
niowego. Pokazano proces tworzenia reprezentacji wiedzy 
dotyczącej procesu cynkowania. Zbudowano sieć przyczynowo-
skutkową dla wybranej grupy wad powierzchni wyrobów ocyn-
kowanych i przyczyn ich powstawania. Analizując przyczyny 
uwzględniano miejsce ich występowania, charakter (rodzaj) 
i reprezentujące je parametry technologiczne. Schemat wnio-
skowania w sieciach Bayesa pokazano na przykładzie wybranej 
wady (nieciągłość powierzchni) i dwóch przyczyn (pH kąpieli 
topnikującej oraz zanieczyszczenie powierzchni). Do implemen-
tacji tej sieci Bayesa wykorzystano pakiet Netica firmy Norsys. 
Wskazano na zalety i wady probabilistycznej metody reprezen-
tacji niepełnej i niepewnej wiedzy empirycznej. 
 
 

Submitted: October 13, 2006 
Submitted in a revised form: December 4, 2006 

Accepted: December 12, 2006 
 



<<
  /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
  /CreateJDFFile false
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /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 <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /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 <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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


