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Abstract 
The purpose of this paper was to investigate the effect of price competitiveness strategy in the Italian pasta market and its results for some of the 
most important brands. For that purpose, after defining the market concentration, we estimated the equation of the empirical elasticity to understand 
how the price discounts of the major brands analysed have an impact on their own sales and those of their  competitors. This is a research paper that, 
from the starting point of empirical elasticity, shows how it is composed of two components: the direct and the indirect elasticity. In fact, the variation 
of the quantity purchased of an item may not be, at least in principle, attributed solely to changes in the price of the same good. To understand this 
variation better, it is necessary to take into consideration the indirect elasticity too. The analysis has shown that in the Italian pasta market, price 
competition is not always a good strategy to improve sales. From the results, a second effect also appears that we have defined as income effect. From 
this paper there is clear evidence of the income effect, therefore price reduction in that market is not working properly to increase the market share. 
We estimated both the direct and the indirect elasticity. 

Key words: Price competition, empirical elasticity, pasta market share, income effect, pasta, price discount, pasta makers, competitive strategies, 
   direct elasticity, indirect elasticity. 

Introduction 
The Italian Antitrust Authority investigated whether companies 
of the Industrial Union of Pasta Makers, which represent about 
85% of the market, colluded to fix the price of pasta. According to 
the regulator, copious documents found, clearly show that in 2006 
and 2007 some of these companies had a common strategy of 
concerted price. Small companies, characterised by higher 
production costs have to raise prices, and retail chains, in the 
presence of generalised increases,  have in fact been forced to 
accept the new price lists. For their part, the larger companies, 
who would not be the only ones to raise prices, reset the risk of 
losing significant market share. From this case, interest arose in 
the study of how the price reduction strategy of the major Italian 
pasta brands has an impact on their own sales and those of other 
competitors on the market. 

Competition can be played on many fronts: prices, product 
features, brand image, or support services. When rivalry is based 
only on prices, it is destructive to profitability. Competition can 
assume many forms, including price discounting, advertising 
campaigns 1,  product innovation 2 and service improvements. 

Price competition is most likely to arise when 3 products or 
services of rivals are nearly alike, fixed costs are high and marginal 
costs are low,  capacity must be expanded to be efficient and the 
product is perishable. Price competition is highly unstable and 
quite likely to leave the entire industry worse off from the point of 
view of profitability. Price cuts can be transferred quickly and 
easily to rivals and once matched, they lower revenues for all 
firms unless industry price elasticity is high enough. 

The structure of an industry determines the intensity of 
competitive rivalry and the cooperative or warfare outcome that 
can be reached. It is important to understand in which directions 

rivals are moving. In fact, if competitors try to meet the same 
needs or to compete with similar products, one firms gain is likely 
to erode the others’ profitability. The way to increase the expansion 
of an industry is through segmentation. In this way it is possible 
to serve the needs of different customer segments with different 
mixes of prices, products, services, features or brand identities 4. 

In an oligopoly a firm is partly dependent on the behaviour of 
its rivals. The goal for the firm is to avoid costly warfare which 
brings poor results for all participants. The alternative to price 
competition is to offer a product that differs from others. Once the 
key quality sensory and non-sensory attribute subsets for food 
products have been identified, innovation processes can act on 
these 5 to create a completely new product to the eyes of 
customers 6. 

It is widely agreed that the decision process about food 
consumption is complex and often influenced by many factors 
other than sensory quality 7. For this reason products can differ. 
Packaging attributes, for example, are important to communicate 
information related to the quality of food products. They serve 
the function of guaranteeing attributes not verifiable otherwise. 
The label informs consumers about each relevant product’s 
credence attributes related to production system, to working 
conditions, to environmental standards and many other aspects 
not strictly of a sensorial nature. Also process attributes can play 
an important role in consumer choices, as for example the 
indications of origin and the traditional production process, the 
use of organic agriculture, the defence of the environment and 
the presence of ethical requirements. These sensitive aspects are 
able to change consumer perception towards a product 8. A change 
in a single attribute has the ability to significantly change consumer 
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perception and therefore to modify his willingness to pay for the 
product 9. 

Italian Pasta Industry 
The Italian pasta industry is highly concentrated. In 2007 market 
leader was Barilla with 42.3% share of the market, followed by 
Divella with 9.26% and De Cecco with 7.46%. The data in Table 1 
is for the market shares of the Italian pasta brands considering the 
scanner data of the total pasta volume sold monthly in all the 
Italian sale points (Iper, Super and Superette). From the data shown 
we can understand the degree of the market concentration with 
reference to the annual total production volume recorded for each 
brand. The Gini index is a measure of concentration. In particular, 
it is given by 

where p
i
 indicates the fraction of the total number of statistical 

units, and i are the statistical units (brands, in our analysis), and 
are therefore relative cumulated frequencies; the q

i
, however, 

represents the total production in volume owned by the statistical 
units. R

G
 is an index that takes values between 0 and 1. If equal to 

0, the character is equal distributed, if, instead, is equal to 1, there 
is maximum concentration. As we can see the Gini index R

G
 assumes 

values of 0.651 and 0.638, respectively, in February 2006 and 
February 2007. Omitting the private labels (set of multiple 
independent brands) the top four brands (for volume sold) Barilla, 
Divella, DeCecco and Voiello, sold  in total 64% and 62%, 
respectively, in February 2006 and February 2007(Table 1). 

In addition, the market is segmented on the basis of prices 
applied. In fact, for the same type of product (e.g. pasta 500 kg) 
the average prices charge* are different for each brand. 

The market segmentation based on the average price in volume 
and the strong market concentration reflects the consumer 
preference towards certain products (brands) that are or appear 
different to them from those of other companies. A similar market 
structure has been defined in the literature in several ways: 
imperfect competition 10, monopolistic competition 11 or, finally, 
differentiated oligopoly 12. The nature of differentiation can have 
“objective” nature, when the intrinsic product attributes meet 
needs defined objectively but the differentiation, however, may 
also be of psychological origin, and not due to any real diversity 
of product: it therefore derives from the efforts of producers to 
make products appear different, in the eyes of the consumer that 
are in fact objectively equivalent 13. Thus, consumers tend to 
distinguish between branded and unbranded products, or between 
products of different brands. 

Presumably, consumers believe that the main brands are of better 
quality and whether that is true or not is irrelevant to the outcome 
of the market. It is only important that consumers are convinced 
of this. In fact, if consumers perceive two products that are 
chemically or physically different to be identical, for economic 
purposes the two products are considered homogeneous, because 
at the end the customer is always right 14. 

The Empirical Elasticity Approach 
In the case of homogeneous products and in the absence of certain 
consumer preferences for certain businesses, the only demand 
curve of interest is at the industry level, which can reflect the 
tastes of consumers and therefore their possible reactions. 
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248409020 Barilla 0.432245404 0.432245404 236851558 Barilla 0.42300935 0.42300935 

91045748 Private 

Label 

0.158424626 0.59067003 91557568 Private 

Label 

0.163518905 0.586528254 

58625588 Divella 0.102011759 0.692681789 51862365 Divella 0.092624534 0.679152789 

40466845 De Cecco 0.070414544 0.763096332 41764506 De Cecco 0.074590079 0.753742868 

22558536 Voiello 0.039253098 0.80234943 21853191 Agnesi 0.039029104 0.792771972 

22186456 Agnesi 0.038605658 0.840955088 21406980 Voiello 0.038232185 0.831004158 

21385242 Amato 0.037211501 0.878166589 20012014 Amato 0.035740821 0.866744978 

18717459 Granoro 0.032569412 0.910736001 19293514 Granoro 0.034457602 0.901202581 

13919574 Garofalo 0.024220827 0.934956828 16503041 Garofalo 0.029473906 0.930676487 

8923704 Russo 

Cicciano 

0.015527737 0.950484565 7707638 Buitoni 0.013765596 0.944442083 

7842155 Buitoni 0.013645782 0.964130347 7531068 Russo 

Cicciano 

0.013450248 0.957892331 

4672146 Jolly 0.008129792 0.972260139 4676923 Jolly 0.008352836 0.966245167 

4383283 Del Verde 0.007627154 0.979887294 4273426 Russo 

Pomigliano 

0.007632203 0.97387737 

3801898 Russo 

Pomigliano 

0.006615512 0.986502806 3966128 Del Verde 0.007083378 0.980960749 

2467741 Riscossa 0.004294006 0.990796812 3195812 La 

Molisana 

0.005707619 0.986668367 

2404427 Corticella 0.004183836 0.994980647 3077830 Rummo 0.005496906 0.992165274 

1569065 La 

Molisana 

0.00273026 0.997710907 2784814 Riscossa 0.004973589 0.997138863 

1315529 Rummo 0.002289093 1 1602009 Corticella 0.002861137 1 

        

574694416    559920385    

Table 1. Market share of Italian pasta brands. 

Source: our calculation on scanner data from IRI (total volume of pasta sold in Italy in Iper, Super and Superette points (2008). 

* The quantity sold in volume is the part of quantity sold without sale or promotions, therefore they are the quantity sold at a list price that we can consider the average price. 
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However, when products appear or are differentiated, next to 
the demand curve in the industry, it is possible to imagine a 
demand curve for each company which reflects the tastes of 
consumers, and especially the possible reactions of competitors. 
The elasticity is the instrument through which the question of 
demand absorption capacity at the individual brand can be studied: 
in fact, it shows the responsiveness of quantity demanded to 
changes in selling prices. 

Here we will refer to the concept of empirical elasticity proposed 
by Labini 12. According to the author, the comparison that the 
businessman is immediately interested in when he wants to 
envisage the possible or probable consequences of a price 
variation (not infinitesimal), or quantity variation, is the comparison 
between the two total revenues, corresponding to two different 
pairs of price and quantity. 
   The comparison is made by dividing the total revenue, expressed 
as the multiplication of the lower price p

0
 and the larger quantities 

q
1
, for the total revenue expressed as the product of the higher 

price p
1
 and smaller quantities q

0
. Specified so the total revenue, 

you get a formulation of elasticity, known as empirical elasticity: 

From the data on sales and discounts (in%) achieved during 
the period considered monthly by each brand we have quantified 
empirically the elasticity over time for each brand. 
   Assumed known R

t
, and therefore  p

1
, q

0 
 the problem is to express 

R
t+1

 as a function of the pair value p
0
, q

1
. To this end, we define the 

demand function as: 

q
X
 = F (p

X
, p

Y 
). 

Thus, at each instant the amount sold by the brand X depends 
on the price charged by the same brand X and the price charged 
by competitors Y. Therefore, the function of the revenue of the 
firm X is: 

R = p
X
 F (p

X
, p

Y 
). 

The demand function can be explained as: 

Substituting the latter in the revenue function at time t +1, we get 

Considering the natural logarithms, we get 
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applied respectively by the brand  X and by  j=1,2,…,n competitive 
firms Yj, α and β are, respectively, the direct and indirect elasticity. 
Therefore, α is such that -∞<α<0 and β>0, since we imagine that 
different brands have a certain level (captured by the coefficient 
β) mutually substitutable. 

Since we will refer to discounts in % and in magnitude, then if 
(1+α)> 0, α> -1 or -1 <α<0, if instead, (1+α) <0, α<-1 then -∞<α< 
-1. On the other hand, the coefficient β, so that two brands are 
interchangeable with each other, it is necessary that β<0.g 

Now, we know that for the generic company (brand) X the 
empirical elasticity compares revenues in successive time instants: 

with (1+α) and β values to be estimated through regression. 
In conclusion, starting from the definition of empirical elasticity 

we have come to show how this can be decomposed into two 
components, which indicate respectively, the direct elasticity 
(responsiveness of demand for a brand compared to the discounts 
applied by it) and the indirect elasticity (responsiveness of a brand 
demand compared to the competitors discounts). In fact, the 
variation of the quantity of an item purchased may not be, at least 
in principle, attributed solely to changes in the price of the same 
good +, more than the direct elasticity is necessary to take into 
consideration the indirect elasticity. 

The equation of the empirical elasticity was estimated for three 
brands: Barilla, Agnesi, DeCecco. The first two are representative 
brands of the same market segment: the segment of medium price. 
DeCecco, however, is an expression of the premium price segment. 
In the regressions estimated, in addition to data on these three 
brands those of two other brands were also considered: Buitoni 
and Amato, belonging respectively to the medium and low price 
segment. 
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+ This approach however is to be found in numerous studies on the topic: comparing the percentage change 
in volume to the (average) prices, infers the direct elasticity. 
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The following regressions were carried out (Tables 2-5). The 
first regression (Table 2) shows that among the regressors of the 
Barilla empirical elasticity (p = 0.1) only the discount applied by 
the same brand is statistically significant. Thus, the Barilla empirical 
elasticity fully coincides with the direct elasticity, which assumes 
a value of 7.915-1= 6.915. Since the direct elasticity is positive and 
greater than 1, the discounts applied by Barilla enhance the ability 
of the same brand to improve revenues. However, the explanatory 
power of the model is very low (R squared corrected is 0.028) but 
it is better in the case of the second regression, the estimation of 
Agnesi empirical elasticity. 

This regression (Table 3) showed that are also statistically 
significant coefficients relative to competing brands such as Barilla 
and DeCecco but with two differences. The first concerns the 
intensity of the indirect elasticity: greater for DeCecco (in 
magnitude equal to 24.070) compared to Barilla (equal to 8.131). 
The second, however, is on the mark: the indirect elasticity of 
DeCecco is negative while the indirect elasticity of Barilla is 
positive. Therefore, following an increase in discounts from 
DeCecco, Agnesi revenues are reduced, while if it is Barilla to 
increase the discounts, Agnesi’s revenues increases. When Barilla 
increases the discounts, the effect on unit sales and revenues of 
Agnesi is positive. Therefore, in this last case, rather than a 
substitution effect, there is an income effect: it seems that the 
savings from Barilla discount are used to increase purchases of 
Agnesi pasta. 

In the third regression (Table 4), we estimated the function of 
the empirical elasticity of DeCecco. The only coefficient 
statistically significant is the discount of Barilla. The sign of this 
coefficient is positive, which is why an increase in Barilla discounts 
increases revenues of DeCecco. Here too, therefore, it appears as 
a kind of income effect. 

From the analysis Barilla emerges as the only brand among the 
three analysed, which can increase sales and revenue through a 
rebate policy, although such a policy shifts customers, for a kind 
of income effect, to brands like DeCecco and Agnesi (Table 5). It 
follows therefore that the ability of Barilla to increase its revenues 
with a discount policy is exercised over the other brands not 
considered in this regression, such as Granoro, Divella DelVerde 
and Private Label. In particular, these brands belong to the low 
price segment, except for DelVerde which is in the premium 
segment. Therefore, in order to broaden the analysis, a fourth 
regression was made. The explanatory power of the model is very 
good. It is confirmed by the high elasticity of Barilla, and thus the 
capacity of the brand to increase revenues through a discount 
policy. Granoro and Divella coefficients are also statistically 
significant. The indirect elasticity with respect to Granoro is 
negative, which is why an increase in prices reduces Barilla 
revenues. A substitution therefore, works between the two brands: 
the indirect elasticity with respect to Divella is positive: for an 
income effect, an increase in Divella discounts moves customers 
to Barilla which increases its revenues. 

Discussion: Managerial Implication 
From our studies there were cases in which the elasticities shown 
as the discount policy do not  steal market share from competing 
brands; in fact, an income effect appears which is able to increase 
the market share of the other companies. 

According to this effect, the discount applied by a brand, rather 

than increasing the quantity sold, increases (at the same price), 
the quantity demanded and sold by brand competitors. 
Competition is particularly critical to profitability if it gravitates 
solely to price because it transfers profits directly from an industry 
to its customers. With a clear understanding of the structural 
basis of rivalry, strategists can take steps to shift the nature of 
competition in a more constructive direction. Competition on 
dimensions other than price increases customers’ value and can 
support higher prices. 

The alternative to price competition is to offer a product that 

Indipendent 

variables 

Estimated 

coefficients 

(A) 

Standard 

deviation 

(B) 

t value 

(A)/(B) 

discount Barilla 7.915 3.738 2.18* 

discount DeCecco -12.315 9.970 -1.235 

discount Agnesi 0.756 2.635 0.285 

discount Amato -0.978 1.826 -0.536 

discount Buitoni 1.048 2.829 0.370 

*p=0.1    

N-K-1=12-5-1=6 gl    

R² 0.470    

R²aj. 0.028    

Table 2.  Dependent variable: Empirical elasticity (Barilla) -1. 

Indipendent 

variables 

Estimated 

coefficients 

(A) 

Standard 

deviation 

(B) 

t value 

(A)/(B) 

discount Agnesi 1.740 2.370 0.734 

discount DeCecco -24.070 8.906 -2.703** 

discount Barilla 8.131 3.339 2.435* 

discount Amato 2.286 1.631 1.401 

discount Buitoni 2.006 2.527 0.794 

*p=0.1    

**p=0.05    

    

R² 0.666    

R²aj. 0.388    

Table 3.  Dependent variable: Empirical elasticity Agnesi -1. 

Indipendent 

Variables 

Estimated 

coefficients 

(A) 

Standard 

Deviation 

(B) 

t value 

(A)/(B) 

discount DeCecco -14.728 15.678 -0.939 

discount Barilla 13.276 5.877 2.259* 

discount Agnesi 2.708 4.172 0.649 

discount Amato -1.007 2.872 -0.351 

discount Buitoni 1.712 4.448 0.385 

*p=0.1    

R² 0.495    

R²aj. 0.073    

Table 4.  Dependent variable: Empirical Elasticity DeCecco - 1. 

Indipendent Variables Estimated 

coefficients 

(A) 

Standard 

Deviation 

(B) 

t value 

(A)/(B) 

Discount Barilla 9.488 2.347 4.043*** 

Discount Granoro -2.642 0.996 -2.651** 

Discount DiVella 2.927 1.242 2.357* 

Discount DelVerde 1.578 1.480 1.066 

Discount Private Label 3.263 1.755 1.859 

*p=0.1    

**p=0.05    

***p=0.01    

R² 0.816    

R²aj. 0.663    

Table 5.  Dependent variable: Empirical elasticità Barilla -1. 



     166 Journal of Food, Agriculture & Environment, Vol.10 (1), January 2012 

References 
1Suzuki, N., Kaiser, H., M., Lenz, J.,E., Kobayashi, K. and Forker, O. D. 

1994. Evaluating generic milk promotion effectiveness with an 
imperfect competition model. American Journal of Agricultural 
Economics 76(2):296-302. 

2Traill, B. and Grunert, K. G. (eds) 1997. Product and Process Innovation 
in the Food Industry. Blackie Academic & Professional, London. 

3Porter, M. E. 1998. Competitive Strategy: Techniques for Analyzing 
Industries and Competitors. Harvard Business School Press, pp.7-12. 

4Porter,  S. S. and Claycomb, C. 1997. The influence of brand recognition 
on retail store image. Journal of Product and Brand Management 6: 
373-387 

5Hooker, N. H. and Caswell, J. A. 1996. Regulatory targets and regimes 
for food safety: A comparison of North American and European 
approaches. In Caswell, J.A. (ed.). Economics of Reducing Health 
Risk from Food. Food Marketing Policy Center, Storrs, CT, pp. 3-17. 

6Cavicchi, A., Simeone, M., Bailetti L. and Santini, C. 2009. Marketing 
research and sensory analysis: A reasoned review and agenda of their 
contribution to market orientation in food industry. In Lindgreen, A., 
Hingley, M., Harness, D. and Custance, P. (eds). Market Orientation 
Trasforming Food and Agribusiness around the Customer. Gower 
Publishing, Aldershot, pp.187-206. 

7Jaeger, S. 2006. Non-sensory factors in sensory science research. Food 
Quality and Preference 17(1-2):132–144. 

8Peri, C. 2006. The universe of food quality. Food Quality and Preference 
17(1-2):3-8. 

9Silva, A., Nayga, R. M. Jr., Campbell, B. L. and Park, J. L. 2007. The use 
of valuation mechanisms to measure consumers’ willingness to pay 
for novel products: A comparison of hypothetical and non-hypothetical 
values. International Food and Agribusiness Management Review 
10(2):165-180. 

differs from the others. Once  the key quality sensory and non- 
sensory attribute subsets for food products have been identified, 
innovation processes can act on these 5, to create a completely 
new product to the eyes of customers 6. 

Conclusions 
The analysis has shown how in the Italian pasta market, price 
competition is not always a good strategy to attract customers. In 
fact, not all the direct and indirect elasticities estimated are 
statistically significant. In addition, cases in which these elasticities 
are significant have shown that the discount policy does not act 
only in the conventional way, i.e. as a lever to steal market share 
from competing brands, but  a second effect also appears, which 
we defined as income effect. 

According to this effect, the discount applied by a brand, rather 
than increasing the quantity sold, increases (at the same price), 
the quantity demanded and sold by competitors. In other words, 
rather than increase the quantity of pasta with discount, the 
consumer prefers to leave those quantities unchanged, and then 
allocate the savings to buy competing brands. Clearly, for 
supposedly rational consumers, those brands that see an increase 
in quantity sold are also brand “favourites”. One of the interesting 
results that arose from this study is the presence of a 
complementarity among different segments. An effort needs to be 
made to understand how, in this market the competitive levers 
other than price discount, can act to increase the quantity of 
pasta sold. It is hoped and intended by this empirical analysis 
that food academics and practitioners will be aided by the results 
presented here in their future study on how to implement 
competitive strategies in the Italian pasta sector. 

10Robinson, J. 1933. The Economics of Imperfect Competition. 
MacMillan, London, 352 p. 

11Chamberlin, E. H. 1937. Monopolistic or imperfect competition. 
Quarterly Journal of Economics 51(4):557-580. 

12Labini, P. S. 1979. Oligopolio e progresso tecnico. Quarta ed.  Einaudi, 
Torino, 219 p. 

13Grillo, M. and Silva, F. 1996. Impresa, concorrenza e organizzazione. 
Nuova Italia Scientifica, Roma, 319 p. 

14Grunert, K.G., Harmsen, H., Meulenberg, M.T.G, Kuiper, E., 
Ottowitz, T., Declerck, F., Traill, B. and Göransson, G. 1997. A 
framework for analysing innovation in the food sector. In Traill, B. 
and Grunert, K.G. (eds). Product and Process Innovation in the Food 
Industry. Blackie Academic & Professional, London, pp. 1-37. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


