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ABSTRACT

Keywords: Grape is one of the strategic commodities for Armenia as it plays an important role in

theory of supply, economy. Wine and brandy production volumes display increasing tendencies and it is

grape supply, of high interest what factors influence grape supply and which is the main input for

econometric analysis, those industries. To achieve this goal an empirical model of grape supply was

empirical supply model developed. The analysis revealed that lagged log of average real price of grape, lagged
log of average planted area of grape and technology positively affect log of average
quantity of the grape supplied in Armenia. The highest positive influence on the
regressand had lagged log of average planted area of grapes, as betta coefficient
associated with it had the highest value.

Introduction Materials and methods

The relevance of the research is conditioned by the importance of
estimation of grape supply and revelation of the factors affecting
it, since grape is the main input in winemaking and brandy making
industries which are considered to be vitally important branches in
the economy of Armenia, estimation of grape and the revelation of
the factors affecting grape supply. The research aims to estimate
grape supply in Armenia and find out whether theoretical supply
factors have significant influence on grape supply in Armenia and
to measure their influence. In order to estimate the influence of
traditional supply determinants on grape supply regression model
was developed. Selection of variables has been based on similar
fruit estimation models developed for China and Armenia.
Consultation with local field expert has been conducted for in-
depth understanding of sector peculiarities. The outcomes of this
research can help to identify problems in the supply and make
appropriate adjustments in the policy, help grape producers to
increase efficiency of their production planning and help
insurance companies providing grape insurance to highlight the
main factors affecting the grape yield.
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Based on a research done in China to estimate factors affecting
grape supply it becomes clear that the supply of grapes has
significant connections with its production volume in the previous
production cycle, the price of substitute crops, the volume of
imports. It was observed that increase of grape supply does not
necessarily lead to a fall in price. (WEISONG, etal., 2007)

L. Mamikonyan and G. Sahakyan (2017) in their article of
"Implementation of surplus purchase program for grapes in the
Republic of Armenia" estimated a simultaneous-equation model
for demand and supply for grapes. The estimation results showed
that the lagged average real sale price of grapes, the lagged
average planted area of grapes and trend variables had positive
influence on the average per capita quantity supplied. The lagged
average real price of apple, the average real price of nitrogen had
adverse impact on the average per capita quantity supply of grapes
(Sahakyan, etal.,2017).

Oczkowski investigated premium wine grapes' demand and
supply determinants in the warm inland regions of Australia.



Estimation results showed that current own prices, quantity partial
adjustment process, time trend and lagged relative prices with
regard to non-premium and other premium varieties are important
supply determinants. (Oczkowski, 2014).

In order to provide higher precision and take into account local
market specifications an interview with a field expert was
conducted (Mkrchyan, 2018. - March 13. Grape production in
Armenia [Interview]).

Industry overview

Historical evidence indicates that Armenia is one of the oldest
countries engaged in wine production and grape cultivation.
Currently, there are about 70 grape species with approximately
600 varieties that become the main input in wine production
process. The main grape varieties grown in Armenia are Voskehat,
Haghtanak, Karmrahyut, etc (IPGRI, 2016). The mountainous
Armenia has favorable climate conditions for grape cultivation.
Vineyards constitute almost the 17% of total orchard area in
Armenia. Most of vineyards are small-scale orchards with less
than a hectare planting area. The main grape production regions
are Ararat and Armavir provinces with a margin of 88% of total
grape production and 73% of total vineyards in Armenia. The total
vineyard area and total grape harvest during the 2006-2017
periods were as follows (Statistical Committee of RA, 2017).
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Figure 1. Gross Harvest and Total Vineyard Area

The average productivity of vineyards was on average 13.3 tons
per ha in 2017. The regions that had the highest productivity
indicators were Ararat and Armavir provinces with correspon-
dingly 20.9 and 14.4 tons of average yield per hectare (Statistical
Committee of RA, 2017).

Since grape is the main input for wine and brandy production,
most of the harvested grape is obtained and used by the processing
companies. Currently, the total number of large and medium
companies engaged in wine and brandy production is
approximately 90 (Ministry of Agriculture of RA,2018).

On absolute terms, the total amount of grape used by the
processing companies had an increasing trend. However, it is
important to notice that from 2015 to 2017 the less portion of
harvested grape had been used by the processing companies. This
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could be due to the increase in the fresh grape export volume or
increase in domestic grape consumption by households. The
exports and imports of fresh grape during 2013-2017 were shown
in Figure 3. Almost 98% of exported grape goes to Russian

Federation each year for recent years. (UN Comtrade, 2018).

2017 52.83% 4717%

2016 61.44% 38.56%
2015 7043% 29.87%
2014 70.47% 29.53%
2013 69.42% 30.58%
mProcessing & Other
Figure 2. Sales of grape based on the use purpose
31,738
6747 6193 7,533
4,601 4,273.2
. 0.1 . 23 . 07 242 .
2013 2014 2015 2016 2017

mExport ®&Import

Figure 3. Fresh grape imports and exports, tons

Data Description

Annual time-series data for the period of 2000-2017 were used in
this analysis. The dataset consists of the logged average quantity
of produced grapes, log of average planted area of grapes, log of
average real sale price of grapes, log of real average sale price of
apple, log of real average sale price of nitrogen, log of average
grape import, artificially created trend variable, which is a proxy
for technological developments. The data sources are National
Statistical Service (NSS) and the International Monetary Fund

(International Monetary Fund, 2018). Prices were adjusted for

inflation using producer price index (PPI); the benchmark year in
calculationis 2010.

Table 1. Summary Statistics

Variable Obs. Unit Mean  Sd.Dev. Min  Max
In_QG, 18  ths.tons  199.22 6434  81.6 3188
In_A., 17 hectares 15,925.35 1,450.64 12,997 17,465
In_rl_PG,, 17 AMD 180.05 4491 120.05 273.95
In_rl_PA,, 17 AMD 191.88 46.16 117.36 290
In_rl_ PN, 17 AMD 117.47 2725 73.89 193.65
In_Import,; 17  ths.tons  2.606 1.286 0.9 4.6
Technology 18 - 9.5 5.34 1 18
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So, we can make the following conclusions:

* The quantity of grapes supplied for the period of 2003 through
2015 displays increasing trend with certain fluctuations. The
quantity of grapes supplied sharply decreased in 2016. Mean
value of grape supply is 199 thousand tons with sd. deviation of
64.34 thousand tons.

® The planted area of grapes has increasing trend from 2002 to
2011. The area has displayed decreasing trend during the recent
4-5 year. The mean value of this variable is 15,925.35 ha with sd.
deviation of 1,450.64 ha.

* Average real sale price of grapes was calculated based on PPI
obtained from IMF database. The mean value of the real average
grape price is 180.05 AMD/kg with sd. deviation 0f44.91.

* Average real sale price of apple was calculated based on PPIL.
Average real sale price of apple displays decreasing trend during
recent 7 year. Mean value of this variable is 191.88 AMD/kg
with sd. deviation 0f46.16.

* Average real sale price of nitrogen was calculated based on PPI.
Mean value of this variable is 117.47 AMD/kg with sd.
deviation 0f27.25.

® The grape import displays increasing trend over the studied
period. Mean value of grape import is 2,606 tons with standard
deviation of 1,286 tons.

Empirical Model

Based on MWD test, log linear model was developed to estimate
grape supply in Armenia. The logged average quantity of grape
supply was observed as the variable dependent on lagged log of
average planted area of grapes, lagged log of average real sale
price of grapes, lagged log of average real sale price of apple (as
the price of a substitute commodity), lagged log of average real
price of nitrogen (production input), lagged log of average grape
import and artificially created technology variable which is a
proxy for technological developments.

InQGt=B,+B,*InA,, +Bxnrl PG, + Bxlnrl PA,, +
Bklnrl PN,, + ByxIn_Import,, + B+ Technologyt + u,

Where

* In_QG,- the logged average quantity of grape supply in
thousand tons in t time period

® In_A,, - log of average planted area of grapes in ha in t-1 time
period

* In_rl_PG,, - log of average real sale price of grape in AMD/kg
int-1time period

® In_rl_PA,, - logofreal average sale price of apple in AMD/kg in
t-1 time period

® In rl PN, - log of real average sale price of nitrogen in
AMD/kgin t-1time period

® In_Import,, -log of annual import in ths. tons in t-1 time period

® Technology, - attificially created trend variable which is a proxy
for technological developments

® u, - random error term

® ¢t -time index (2000-2017)
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Economic theory suggests that grape supply is Cobweb type of
function. Taking this into consideration Akaike values were
calculated to understand the lag length to be employed in the
model. Calculated Akaike values confirmed the results obtained
from the literature review that regressors should be included in the
model with 1 lagged value.

The presence of multicollinearity was checked using several tests.
Partial correlations between independent variables were
calculated. According to this test high partial correlation between
lagged log of planted area of grapes and Technology variables
gave place to suspect for moderate multicollinearity, which was
confirmed by pair-wise correlation results. The VIF values of all
regressors are less than 10 and the tolerance values are not close to
zero. Therefore, according to rule of thumb we may consider that
multicollinearity is not a troublesome problem for this model.

Table 2. Variance Inflation Factor (VIF)

Variable VIF 1/VIF
In_Aei 5.09 0.1965
In_rl_ PGy 4.95 0.2020
In_rl PAr; 4.45 0.2245
In_rl_PNri 3.97 0.2516
In_Import.| 3.21 03116
Technology: 1.85 0.5394

Mean VIF 3.92

The problem of heteroscedasticity in the error term is mainly
observed in cross-sectional data. However, Breusch-Pagan and
White tests were conducted to test the error term for the existence
of heteroscedasticity. In both cases, we failed to reject Hy:
homoscedasticity.

Reset test was conducted to find out if there are omitted variables
in the model. there is not enough evidence to state that there are
omitted variables in the model.

The results of the autocorrelation tests (graphical, Run's test,
Durbin Watson and Breusch Godfrey LM tests) did not provide
definite answer. After certain considerations, based on graphical
tests it was decided to re-estimate the model with Cochrane-Orcutt
iterative procedure.

Results and discussions

Table 3 presents the parameter estimates, standard errors, t
statistics, p values, corresponding 95% confidence intervals, R’
value and F statistic for the supply function. The selected level of
significance for this analysis was 10%. The probability of
obtaining F statistic greater than 11.46 from the F table was
0.0001. Therefore, we can reject H, that all parameter estimates
are zero and conclude that parameter estimates are jointly
statistically significant at 10% significance level. R squared was
0.873, which means 87.3% of variations in the dependent variable
is explained by the model. The model was re-estimated using



Cochrane-Orcutt AR(1) procedure. Coefficient of autocovariance
was equal to -0.4.

IIZQ\GI =-16.104 + 1.917*In A,, + 0.723*In rl PG,, -
0.188*Inrl PA,, - 0.063*In rl PN,, + 0.234*In Import,, +
0.019«Technology,

Parameter estimates associated with lagged log of average real
price of nitrogen and lagged log of grape import were not
statistically significant at 10% significance level, however they
are left in the model because of right sign. Parameter estimate
associated with lagged log of average real price of grape was 0.723
(own price elasticity of supply) and it was statistically significant,
meaning that as the lagged average real sale price of grape
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increases by 1%, on average, grape supply increases by 0.723%,
ceteris paribus. The supply of grapes is inelastic. The lagged log of
real price of apple is negatively correlated with the dependent
variable, meaning that when the lagged real price of apple
increases by 1%, on average the grape supply decreases by
0.188%, everything else holds constant. Parameter estimate
associated with lagged average planted area of grapes was 1.917
and it was statistically significant. When the lagged planted area of
grapes increases by 1%, on average, quantity supplied of grapes
increases by 1.917%, ceteris paribus. Parameter estimate
associated with proxy variable Technology was 0.019 and it was
statistically significant. Technological improvements in each year,
on average, contribute 0.019% increase to average quantity of
grapes supplied.

Table 3. Estimation results

Coefficient Sd. Error

t

P>|t| Confidence Interval 90%

Dependent variable is log of average quantity of grapes supplied

In_Aw; 1.917 0.865 -1.952 0.079 0.349 3.485

In_rl PG1 0.723 0.379 2.216 0.051 0.036 1.410
In_rl PAwr -0.188 0.380 1.906 0.086 -0.877 0.501
In_rl_PN:.1 -0.063 0.255 -0.494 0.632 -0.525 0.398
In_Import:. 0.234 0.122 -0.249 0.808 0.014 0.454
Technology: 0.019 0.017 1.925 0.083 -0.012 0.050
Constant -16.104 8.249 1.088 0.302 -31.055 -1.153

R?=0.873 R? adj = 0.797 F (6, 10) = 11.46 (p-value - 0.0001)
Conclusion them to produce higher valued products, which would enable

The aim of this research was to find out how economic supply
determinants influence on grape supply in Armenia. Log-log
linear equation model was used to estimate the supply function.
The parameters of this model were estimated by the OLS method
and re-estimated with Cochrane-Orcutt iterative procedure using
STATA statistical software. The analysis showed that lagged log of
average real price of grape, lagged log of average planted area of
grape and technology had positive influence on the grape supply in
Armenia. The highest positive influence on the dependent variable
had lagged log of average planted area of grapes, as betta
coefficient associated with it had the highest value.

Historically winemaking is one of the most important economic
sectors of Armenia. As a rule, the government of Armenia pays
special attention to the sphere by developing specific policy. The
results of the econometric analysis could suggest that government
subsidies for fertilizers might neutralize the impact of the latter on
grape supply. However, grape prices have the highest impact on
the average grape supply. Subsidizing the grape purchase price for
grape processors would require significant financing and it hardly
could be efficient. Tax advantages granted to grape processing
organizations intended to increase their capacities would allow

processors to pay more for high quality inputs including grapes.

Agricultural market imperfections and data collection methods
applied by NSS could cause this outcome. In case of availability of
additional micro data, it is recommended to do further research to
reveal the influence of certain supply factors such as the number of
grape processing firms, investment capacity, related supply taxes
and government subsidies suggested by the economic theory on
local grape supply.

References

IPGRI Viticulture: Grape Species and Cultivation Techniques
[Online]// International Plant Genetic Resources Institute.- July
2016.- http://agroecoarm.com/wp-content/uploads/
2016/07/%D4%BD%D4%B1%D5%82%D5%88%D5%82%D4
%B1%D4%B3%D5%88%D5%90%D4%BE%D5%88%D6%82
%D4%B9%D5%85%D5%88%D6%82%D5%86-
%E2%80%93-Viticulture.pdf.

Levon Mkrchyan. Grape production in Armenia [Interview]. -
March 13,2018.

BULLETIN of Armenian National Agrarian University Ne (65) 1/2019



Agricultural Economics and Agribusiness

Ministry of Agriculture of RA. Medium and large companies in
the food processing industry of RA [Online].- 2018.-
http://minagro.am/public/uploads/2014/02/Cank _2018.pdf.

Oczkowski, Edward. Modelling the Demand and Supply
Determinants of Australian Wine Grapes [Online]//
https://onlinelibrary.wiley.com.- April 21, 2014.- April 30, 2018.-
https://onlinelibrary.wiley.com/doi/full/10.1111/1759-
3441.12069.

Sahakyan, G and Mamikonyan, L. (2017). Implementation of
Surplus Purchase Program for Grapes in the Republic of Armenia
[Journal]// Bulletin of National Agrarian University of Armenia.-
Yerevan: [s.n.],-3: Vol. 59, - pp. 103-108.

BULLETIN of Armenian National Agrarian University Ne (65) 1/2019

Statistical Committee of RA ArmStatBank [Online]// Statistical
Committee of the Republic of Armenia.- 2017.- http://
armstatbank.am/pxweb/en/ArmStatBank/?rxid=602c2fcf-53 11-
4ed9-b9ad-42alc546alb6.

UN Comtrade Fresh Grape Exports of Armenia [Online]// UN
Comtrade Database.- 2018.- https://comtrade.un.org/data/.

WEISONG, MU [et al.] A structural model for analysis of fruit
supply and demand [Journal]// New Zealand Journal of
Agricultural Research.-2007.- Vol. 50, - pp. 1359-1365.




<<
  /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 [595.276 420.945]
>> setpagedevice


