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Abstract

The main problems of qualimetrical measurements for quality assessment
as a new metrology trend are considered in this paper. The conceptual
notion of the qualimetrical measurement is proposed and developed. The
main problems of realization procedure are considered and its solution
variants are analyzed. The methodology of results uncertainty assessment
of qualimetrical measurements is developed. The correlations between
individual single studied product quality values are taken into account. It
helps to assess objectively the quality of qualimetrical measurements.

Keywords: qualimetrical measurements, uncertainty, product quality
level, virtual quality measure, multidimensional scaling.

Ocena dokladnosci pomiaréw
kwalimetrycznych oparta na teorii
niepewnosci

Streszczenie

W  pracy przedstawiono gltéwne problemy dotyczace metodologii
pomiardw kwalimetrycznych, ktoére mozna okresli¢ jako nowy trend
w dyscyplinie metrologia. Zaproponowano i opracowano pojgcie
mierzenia kwalimetrycznego jako posredniego pomiaru danej wielkosci,
ktorej warto$¢ okre§la si¢ poprzez opracowanie wynikow pomiardw
wedlug metodologii skalowania wielowymiarowego. Przeprowadzono
analizg metodologii oceny pomiarow kwalimetrycznych, przy
wykorzystaniu teorii niepewnosci. Przedstawiono podstawowe problemy
realizacji procedur pomiardw kwalimetrycznych i przeanalizowano
sposoby ich rozwigzania. Zgodnie z teoria pomiaru, rozwigzano
zagadnienie syntezy miary jako$ci produktu, jako jednego z kluczowych
elementow realizacji pomiaréw kwalimetrycznych. Wprowadzono pojegcie
wirtualnej miary jakosci produktu, ktéra jest odpowiednikiem
teoretycznym realnej, fizycznej miary jako$ci. Przedstawiono problem
wykorzystania metodologii skalowania wielowymiarowego w pomiarach
kwalimetrycznych, w tym analiz¢ i uzasadnienie zastosowania modelu
trojmodalnego skalowania wielowymiarowego. Otworzylo to mozliwos¢
oceny poziomu jakoSci badanego produktu. Zaproponowano metody
szacowania niepewnos$ci wynikow pomiaréw kwalimetrycznych, biorac
pod uwage rozne stopnie skorelowania pomigdzy poszczegdlnymi
wskaznikami jakos$ci produktow badanych. Stworzylo to mozliwo$¢ oceny
jakosci tych pomiaréw. Ponadto, dzigki nowej metodologii pomiarow
kwalimetrycznych jest mozliwos¢ osiagnigcia jednoznacznosci pomiarow.

Stowa Kkluczowe: pomiary kwalimetryczne, niepewno$¢ wyniku pomiaru,
jakos¢ produktu, wirtualna miara jakos$ci, skalowanie wielowymiarowe.

1. Introduction

The measurement is some kind of activity in consequence of
which the specific product (measurement result) is obtained.
Therefore measurements and measurement results are assessed by
specific qualitative characteristics. The measurement accuracy is
the most used qualitative characteristic.

Main numerical assessments of the measurement accuracy are
the error and the measurement result uncertainty. Today the
uncertainty concept is dominant in measurements quality
assessment in the metrology. Accordingly numerical assessment
of measurement accuracy is the uncertainty of measurement result.
It is defined as parameter linked with the measurement result, and
which characterizes value spread that can be reasonably ascribed
to the measurement value [1]. It should be noted that the
uncertainty concept usage in measurements quality assessment has
been sufficiently studied in classical metrology.

Appropriate effective normative documents affirm it, for
instance ISO/IEC Guide 98-3:2008 [2] and numerous publications
in scientific and technological journals. However qualimetrical
measurement quality assessment nowadays as the new trend in the
metrology has not been practically studied, and as a result it
became topical in this work.

2. The meaning of qualimetrical
measurement notion and the main
research goals formulation

Qualimetrical measurements refer to the sphere of qualimetry —
the branch of science where research subject is quantitative
assessment of product quality [3]. The authors proposed and
developed the qualimetrical measurement conceptual notion in the
work. This is indirect measurement of products quality level. Its
meaning can be obtained by the way of measurement results
processing of its characteristics according to the multidimensional
scaling methodology. Product quality level is a relative
characteristic of product quality, which is based on the comparison
of values of products quality assessed indexes and basic values of
the corresponding indexes.

Generally qualimetrical measurement as any other measurement
consists of two main stages:

* carrying out the measuring experiment during which different
characteristics (mechanical, dimensional, electric, magnetic,
thermic, and chemical composition etc.) of studied products are
measured;

* measuring experiment results processing during which the
studied products quality level Q is defined. This is the
qualimetrical measurement results.

Therefore, the mentioned above approach of qualimetrical

measurements essence and purpose enables to treat them as one of

the indirect measurements types and to use the main principles of
the measuring theory for their analysis.

The basis of any measurement is the comparison of measured
value with measure which presents and (or) keeps some physics
value of given meaning [4]. Qualimetrical measurements
specificity is the absence of specific physical quality measures of
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some products. Available basic (standard) samples of the studied
product don’t always meet the metrological requirements
elaborated for measures. It is not always methodologically
possible to make comparison of the studied product with such
basic sample, that is the main problem of qualimetrical
measurements realization.

Product quality virtual measure is proposed to use for the
methodological implementation of qualimetrical measurements
procedure realization and the assessment of their accuracy and
quality [5]. Therefore the main research tasks are the following:

e the analysis of the qualimetrical measurement procedure
realization methodology with the use of virtual quality measure;

* development and analysis of the assessment methodology of
measurement results accuracy of product Q quality level on the
basis of the uncertainty concept.

3. The methodology of qualimetrical
measurement with the use of virtual
measure of product quality

3.1. The definition of the product quality
virtual measure notion

We use the main principles of virtual measuring instruments
technology as one of the most modern high information
technology [6], and set theory as corresponding part of
mathematics to define the virtual product quality measure notion [7].

The essence of virtual measuring instruments technology is
in computer program imitation of real physical measuring
instruments, measuring systems and control systems. In this
case the virtuality is expressed in the sense of virtual imitation
of some instrument functions by mathematical and program
means.

Consequently, the virtual product quality measure is the
reflection of real physical measure of the current product quality
expressed by mathematical and program means. From the other
hand, the virtual product quality measure can be expressed as
some set (totality, combination) of several random objects
(elements) combined by their general properties (indications).

In qualimetry such objects (elements) are single absolute P; and
relative K; product quality values characterizing its quality under
claborating, producing, exploitation and usage [5]. Absolute
product quality index P; (i =1,2,...,n, where n - properties number)
characterizes individual product properties and is equal to
i-property of product p; and expressed in its units.

Relative product quality index K; (i =1,2,...,n, where
n - properties number) characterizes individual product properties
in form of correlation between some property values expressed by
its absolute indexes. So K; is intangible parameter. Sets are the
study subject of the set theory — the part of mathematics studding
sets abstracting from specific elements sets nature [7].

For instance, one of the set theory chapter studies the problem
of point sets forming in » - Euclidean measurable space (here n -
coordinate number). The product quality assessment is made in the
space as product P; guality single absolute indexes (i = 1,2,....n,
where n - single indexes number which is equal to coordinate
number of Euclidean multidimensional space) have different
physical nature and dimension. So they are the points on
corresponding axis of multidimensional space. It should be
noticed that scales of individual i coordinates axis are different
and are defined by the ponderability coefficients m; of absolute
single quality indexes P;.

In qualimetry as part of metrology the study subject of which is
the issue of product quality numerical assessment, some random
objects (elements) set that is examined above has the title of the
quality profile. The quality profile is the totality numerical single
product quality index [5]. Thus, the profile product quality is an
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individual complex characteristic of its quality and can be used for
virtual quality measure formation.

3.2. The synthesis methodology of the
product quality virtual measure

Quality profiles /7 can be formed from the absolute single
product P; quality indexes and from the relative single product K;
quality indexes. But absolute single product P; quality indexes,
i=12,.., n equal to corresponding product properties values
gained under measuring experiment. So they have different
physical nature and dimensions. Relative single product K; quality
indexes should be used for forming virtual product quality
measure, [ =1,2,..., n. Let us consider the indexes systematization
of quality according to some properties.

All quality indexes depending on function they carry out are
divided on absolute estimated P,; and relative K, ;, basic absolute
Py,; and relative Kj;.There are also regulated limited values of
absolute quality product indexes P,; - minimum P;,,; and
maximum P;,,.. The single relative estimated quality indexes
value K,; always lies within limits 0<K,; <I. But depending on
how indexes K,,; value impacts on product Q quality level, they
change differently and two groups of product quality indexes can
be selected.

In the first quality indexes group the rise of single estimated
absolute quality index value P, ;specifies the increase of studied
product quality level. And accordingly it leads to the increase of
single relative quality index K,;. So in the first product quality
indexes group the basic values of relative quality indexes K, =1.
That is why single relative quality K,;indexes values are
reasonable to calculate in the next formula:

Po,i Po,i
Ko,i :P—:

i,max b,i

i <hy. 1

In the second quality indexes group the rise of studied product
quality level leads to the decrease of single relative quality index
P,; and single relative quality index K,; accordingly. So in the
second product quality indexes group the basic values of relative
quality indexes Kj,;=0. That is why single relative quality indexes
K, ; values are reasonable to calculate in the next formula:

Foi = B min _ FPoi—Dpi

-  Pimax — Py

0,0
Pi,max - Pi,min i,max

K P iz By (2)

Studied product quality profiles formed from single relative
quality indexes are reasonable to divide into two groups:
+ estimated quality profiles I7y, formed of single weighed
estimated relative product quality indexes K, ;, i=1,2,...n:

K K

02,25 oz,n

e, ={K

il VoK =K,om, ()
where K,,; - i single estimated relative product quality indexes
numerical values which are determined by formulas (1) or (2)
accordingly to measured corresponding studied product
properties P,; m; - normalized ponderability index K,;
n
coefficient, in other words me =1;
i=1
* basic quality profile /7y, formed of single weighed estimated
basic relative product quality indexes K, ;, i=1,2,...n:

Iy, = {sz,1§ Ky p5es sz,n} 3 Ky y =Ky om; 4)

where K,; - i single basic relative product quality indexes
numerical values of which as have been mentioned above for
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first indexes group is equal to 1 and for the second indexes

group — 0.

Basic quality profile /7, is formed of single weighed basic
relative product quality indexes and is the virtual product quality
measure.

3.3. The methodology of determination
of product quality level with the use
of quality virtual measure

It is necessary to carry out the comparison of estimated studied
product [Tk, quality profile with basic quality profile I7x, which is
the virtual quality measure to estimate the studied product Q
quality level (complete qualimetrical measurement procedure
realization). Comparison of quality profiles [Ix, and Iy, is
realized by multidimensional scaling methodology [8].

We make the choice of multidimensional scaling methodology
model on the basis of the analysis of statistic link (correlation)
presence or absence between single studied product quality values.

In the case of statistic independent (non-correlated) single
relative estimated quality indexes K,,; for comparison estimated
studied product /7, quality profile with basic quality profile 7k,
with virtual quality measure it should be used weighed Euclidean
individual differences model. To determine the differences
between corresponding single weighed relative quality indexes
values K,,; and basic K},;, and absolute difference or deviation
function A/7 can be found in the next formula:

All = \/i(Koz,[ - erz,[)z = \/imtz (Ro,[ - Kb,i )2 . (5)
i1

i=1

Single estimated absolute product P,; quality indexes
(corresponding studied product properties) values of which are
measured during the research process in general are relative
correlated values than relative correlated values are also single
estimated relative product K, ; of quality indexes.

In this case to determine product quality level the
multidimensional scaling model should be used [8]. It enables to
take into account the correlation presence between single
estimated product quality indexes K,; and K,;, and as result
absolute difference or deviation function A/l can be found by the
next formula:

imzz (Ko,i _K}>,z')2 + 6)
i=1
An: n-1 n
+2 z Zmz m; (Ko,i - Kh,i) (Ko,j _Kb,i/) ' rkm K,
i=l j=i+l

where ry - correlation coefficient between single estimated
TR0,

relative product K,,; and K,,; quality indexes values.
Correlation coefficients values "k, K, 3N be determined as

ratio of indexes K,; and K,; covariance (covariance moment)
Ry x to multiplication of their standard deviations sy
0,i ™o, j o,i

and s,  estimations:
0.J

n _ _
DK, —Koi || K, —Ko,
Ry x . S de
_ oMo =]
VKOV,,KDV/_S 5 = @)
K,; 5K, 7

0. 0.j Ui _ . _ 2
z(K""}( —Koy,-] . ZKK"JI —Ko,jJ

2=l 2=l
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where K,; and K,; - indexes K,; and K,; measurements results
which under normal distribution of measuring experiments results
Kf”'z and Ko‘fz (x = 1,2,..., 1) can be calculated as medium

arithmetic values of corresponding samples:

— 7] —
Koi= Z K, and Ko =

1 n
= =

DKoy ®

1
77)(

On the basis of obtained deviations A/7 the scale of product O
quality level determination can be build, and as result bigger
numerical quality Q level value will correspond for higher product
quality:

Q=1-AIT or Q= (1-AI)100%. ©)

So product Q quality level value that was determined by
elaborated methodology can change from 0 to 1 or from 0 to 100%
that is useful and methodologically grounded for usage in product
quality assessment practice. In addition to product quality
assessment the proposed method on the basis of obtained
deviation function A7 values and product Q quality level enables
to provide its sorting by the quality level and to fix different prices
on it accordingly.

4. The assessment methodology
of measurement accuracy of the
product quality level on the basis
of the uncertainty concept

4.1. The conceptual principles of the
assessment methodology of
measurement accuracy of product
quality level with the use of virtual
quality measure

Product quality level accuracy assessment with virtual quality
measure usage can be carried out by means of the uncertainty
assessment of obtained measurement result, in other words, by the
studied product Q quality level. The premise is that result
accuracy primary assessment x of any measurement is its standard
uncertainty u(x) [1].

As it is clear from (9) the standard uncertainty u(Q) of obtained
product Q quality level value is specified by the uncertainty u(AIT)
of deviation function AI7 value, in other words u(Q)=u(AIll). To
assess product quality level accuracy determination let consider
the method of deviation function A/7 uncertainty u(All) values
determination. For analysis usability the deviation function
formula (5) should be written as follows:

M= (A7 = Y M, K, | (10)
i-1

M, =m; K, =(K,

o Kb,i)z :(AKi)2§ AK; = Ko,i - Kb,i -(11)
The analysis of uncertainty determination method of parameter

17 value should be provided basing on the next opinions:

» normalized ponderability coefficients m; are constant and non-
correlated values; accordingly parameters Mare constant and
non-correlated;

* single basic relative product quality K,,; indexes are constant
and non-correlated values;

+ single estimated relative product quality K, indexes are random
correlated values and their values depend on single estimated
absolute product P,; quality values measured during the
experiment;
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» the values of estimated and basic product quality indexes
difference 4K=K, —K, ; are random correlated values;

« the analysis can be provided in terms of one-time measurements
of all single estimated absolute product P,; quality values, in
other words the measurement results uncertainty assessment
should be determined only by type B.

4.2. The uncertainty finding of the obtained
measurement result of product Q
quality level

Taking into account the mentioned above combined standard
uncertainty by type B ucB(H) parameter /7 value can be

determined in the next formula:

\/ZCM ”B ZCK uB » (12)

Where:  Cy. = ;\1;[ Ki:(E“Oy,-—EAbJ-)2 - the uncertainty
MB(Mi) impact coefficient of the parameter A; value on the
uncertainty  u,,(IT)  of  the

oM,
Up (Mi ) = om

parameter /7  value;

U B( )=2m; uy (m ) - the standard uncertainty by
type B of the parameter M; value; u B( ) - the standard uncertainty

by type B of the normalized ponderability coefficient m; value;
Cx . =ﬂ = M,=m’ - the uncertainty ug(K;)
" oK,
coefficient of the parameter K; value on the uncertainty u,(IT) of the
oK,
—— - uz\AK; )= 2AK; -u 5 (AK;
a( AKI) CB( i ) i L‘B( i )

- the combined standard uncertainty by the type B of the parameter
K, value; u_g (AK ,-) - the combined standard uncertainty by the type

B of the estimated and basic product quality indexes
difference AK; =K, - K, .

It should be taken into account that single estimated relative
product K,; quality indexes are random correlated values.
Accordingly random correlated values are the estimated and basic
product quality indexes difference AK=K,—K,;, Then the
standard uncertainty ucB(AK,) by the type B of the differences

impact

parameter [] value; u,; (K ; ) =

AK; value can be found in the next formula:

Ny .03)

I_Z;:”sz(Ko.i)“L ’il Zn:”B(Ko,i)' uB(Ko

i=1 j=i+l

Where: uB(KM-) - the standard uncertainty by the type B of

the single estimated relative product K quality index;

0,i

r; - correlation coefficient between values of the single estimated
i=123,..,

Deviation AT function in the accordance with (10) is linked to

the parameter [[ of the ratio AIl= \/ﬁ . Then the combined

relative product K

0,0’

n quality indexes.

uncertainty u,z (A7) value by the type B and the combined

uncertainty ucB(Q) value by the type B of studied product Q
quality level value can be determined by the next formula:

o(Arr)

ucB(Q) = ucB(AH) = oIl

ucB (H) = ﬁ ‘Uep (H) ’ (14)

where uﬁB(]_[) - the combined standard uncertainty by the type B
of the parameter [] value that was determined by the formula (12).
Then to determine expended uncertainty U p(Q) of the studied

product Q quality level value:
U,(0)=k, u4(0), (15)

where k, — expansion (coverage) coefficient, the value of which
depends on confidence level p and density of the product Q
quality level possible values distribution.

5. Conclusions

1.1t is advisable to organize the qualimetrical measurement
quality assessment as a new metrology trend on the basis of the
uncertainty concept that meets the modern world metrology
development tendencies.

2.0ne of the main qualimetrical measurement methodology
problems is the problem of the product quality measure theory.
The virtual product quality measure that is formed on the basis
of the basic product quality profile and it should be used to
solve the mentioned above problem.

3. The qualimetrical measurements results accuracy assessment by
means of their uncertainty determination, taking into account
the correlation between single products quality indicators,
provides the fulfillment of the qualimetrical measurements
unity conditions.

6. Literatura

[1] Guide to the Expression of Uncertainty in Measurements: First
Edition. ISO, Switzerland, 1993, 101 p.

[2] ISO/IES Guide 98-3:2008. Uncertainty of Measurement — Part 3:
Guide to the expression of uncertainty in measurement (GUM:1995),
2008, 120 p.

[3] Motalo  V.P.: Problemy  metrologicznogo  zabezpeczenja

kvalimetrycznych vymirjuvan. 15 Miznarodnyj seminar metrologiv

“Metody i technika peretvorennja sygnaliv”’. Tezy dopovidej. Lviv —

Rzeszow, 2007, s. 84 (in Ukrainian).

International Vocabulary of Metrology - Basic and General Concepts

and Associated Terms (VIM). 3rd edition, 2007, 146 p.

[5] Motalo V.P.: Analiz i doslidzennja osnovnych problem rozvytku miry
jakosti produkcji. — Ukrainskyj metrologicznyj zurnal, 2012, No3,
s. 9-14 (in Ukrainian).

[6] Trevis D.: LabVIEW dlja vsjech. Tretje izdanije, pererabotannoje
i ispravljennoje. Moskva: DMK Press, 2008, 880 s. (in Russian).

[7] Kolmogorov A.N. Elementy teorii funkcji s funkcionalnogo analiza.
Moskva: Nauka, 1981, 543 s. (in Russian).

[8] Dejvison M.: Mnogomernoje shkalirovanije: Metody nagliadnogo
predstavlenija danych. Moskva: Finanse i statystyka, 1988, 254 s. (in
Russian).

[4

[}

otrzymano / received: 24.06.2013

przyjeto do druku / accepted: 01.08.2013 artykul recenzowany / revised paper




<<
  /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


