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ABSTRACT 

Typically, system dynamics-based simulations of business 
processes are constructed in an ad hoc manner, with a 
modeler creating low-level components and defining inter-
relationships one-by-one. As the numbers of process com-
ponents or variables grow, the resulting model becomes 
ever more difficult to manage and extend. This paper dis-
cusses the definition and use of high-level business pat-
terns that have predefined system dynamics sub-models. 
These patterns enable rapid construction of arbitrarily 
complex system dynamics models of business processes 
through abstraction, reuse, and unification of sub-model 
elements. 

1 INTRODUCTION 

A number of authors (e.g., see Affeldt 1999) address the 
difficulties associated with ad-hoc construction of system 
dynamics models. The bottoms-up selection of stocks, 
flows, and variables, interconnected for appropriate model-
ing of a particular domain, requires system dynamics ex-
pertise beyond that of many domain experts. In many in-
stances, this hampers the use of system dynamics as a 
viable platform for simulation. 

In an early paper, Tignor (2001) asserts that a design 
patterns approach (Vlissides et.al. 1995) is needed for sys-
tem dynamics modeling to achieve further impact. Such 
patterns, or building blocks, provide reusable solutions to 
modeling problems within a given context. Tignor also 
provides a summary of other authors’ pattern approaches to 
modeling. 
 Hines (2005) describes a “molecules” approach, im-
plemented in at least one system dynamics software pack-
age. Molecules are defined as sets of primitive stocks, 
flows, and auxiliary components connected to form sub-
structures. The intent was specification of a catalog of 
“atomic” substructures that captured various system dy-
namics concepts (e.g., level, decay, smoothing, etc.). These 
substructure models are subsequently reused to construct 
more complex system dynamics models. 

 Unfortunately, the original categorization of the mole-
cules showed that the individual molecules were defined at 
different levels of abstraction – from primitives such as 
“Stock” up to higher-level concepts like “Stock protected 
by Stock”. In a subsequent working paper (Hines 2005), 
this discrepancy was corrected and a specialization hierar-
chy was created, starting with initial components of stocks, 
flows, and policies, where policies represent decision rules 
which control flows and thus affect accumulations (i.e.,  
stocks). The resulting catalog of models allows substitution 
of sub-models within other models to ensure that as the 
components grow in numbers and relationships, the model 
maintains its conceptual validity and functionality. 

Bauer and Bodendorf (2005) and Madachy (2006) also 
present component-based modeling approaches that allow 
construction of complex models from primitive compo-
nents or microstructures. 

From the number of papers in this area, it seems clear 
that pre-built patterns describing partial models (either ge-
neric or domain-specific) are essential to rapid construction 
of system dynamics models. In this paper, I discuss a small 
set of patterns specifically for simulation of business ser-
vices. The patterns are driven by cause-effect diagrams that 
delineate business decision points that are an inherent part 
of each sub-model.  Then, whenever a pattern or set of 
combined patterns are instantiated to run a system dynam-
ics simulation, the decision points specify the user inputs 
or controls on the process being modeled. In addition, the 
pattern components can be renamed, reused and combined 
in different business contexts, as illustrated in some exam-
ple simulations. 

2 BUSINESS SERVICE PATTERNS 

2.1 Profit 

The first business service pattern, Profit, is illustrated by 
the cause-effect diagram in Figure 1. This is a simple cal-
culation-based pattern that relates unit price (P) and unit 
cost (C) to the unit profit (P – C), actual profit margin (M = 
(P – C)/C), and gap (G = T - M) between the actual profit 
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margin and a target profit margin (T). The signs on the 
connectors represent the effect of increasing the compo-
nent at the connector’s tail on the value of the component 
at the connector’s head. 
  

 
 

Figure 1: The Profit pattern cause-effect diagram 
 
 The dashed connectors represent three typical deci-
sions that a business services user would make based on 
looking at the profit margin gap. There are only three busi-
ness decisions possible that will affect the gap: change the 
unit price, change the unit cost, or modify the target profit 
margin itself. 
 Such computations occur repeatedly in business ser-
vice simulations, so it is appropriate to take the cause-
effect model and design a system dynamics sub-model that 
captures the components and decisions (Figure 2). Note 
that diamonds in this figure illustrates the decision points. 
 

 
Figure 2: The systems dynamics implementation of the 
Profit pattern 
 
 Each decision affects the flow, or change, that occurs 
to change one of the three stocks that ultimately affect the 
value of the profit margin gap that triggered the decision. 
In a later section, I discuss how this pattern is combined 

with other patterns to create more complex business ser-
vice simulations. 

2.2 Sense and Respond 

A more general pattern, actually a meta-pattern, is Sense 
and Respond. The cause-effect diagram of this pattern is 
shown in Figure 3. It will become clear in a moment why 
this is a meta-pattern. In general, this pattern deals with 
demand, capacity (or supply), and the gap between them. 
 

 
 

Figure 3: The Sense and Respond meta-pattern 
 

Here there is a difference, or gap, between demand 
and capacity. Capacity is computed generically by multi-
plying the total number of capacity units by the available 
capacity of each unit. The pressure felt by a capacity unit is 
computed by dividing the difference (gap) by the total 
number of capacity units – this is analogous to the physical 
definition of pressure, which is the total force acting on a 
unit area. In this case, the force is the unsatisfied demand 
and the unit area is represented by the number of capacity 
units that can act to satisfy the demand. 

With these relationships defined, a business user 
would examine the value of difference and make two pos-
sible decisions: modify the incoming demand, or change 
the number of capacity units acting to fill the demand. In 
addition, a business user would look at the value of pres-
sure and make a decision to change the capacity per capac-
ity unit. It is interesting that this decision could be realized  

 

 
 

Figure 4: The system dynamics view of the Sense and Re-
spond meta-pattern 
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in two ways, depending on the context. One way is by in-
creasing (or decreasing) the capacity expected from each 
unit (effectively making a capacity unit produce more (or 
less). The second way is to change the number of capacity 
units (the denominator) that act to generate a given capac-
ity (the numerator). The net effect is a change in output 
quality or production time). 

 Figure 4 shows the system dynamics sub-model 
corresponding to Figure 3, again with three decision nodes 
that affect the flows. This system dynamics meta-model 
can be used to implement any of the next three patterns. 

2.2.1 Work Resource Pattern 

We can now see why Sense and Respond is a meta-pattern. 
Consider the notions of demand and capacity applied to a 
services business where we are interested in the resources 
applied to a services contract. We can re-label the Sense 
and Respond pattern components to reflect their use in a 
work resource model. 
 As shown in Figure 5, demand and capacity refer to 
the amount of services work demand and services work 
capacity for a business. The difference between them is re-
labeled as work, referring to either a gap or glut, depending 
on whether there are sufficient resources available to ser-
vice the incoming demand.  
 

 
 

Figure 5: The Work Resource pattern 
 
Work pressure is defined as the work gap or glut di-

vided by the number of workers – thus this value reflects 
the amount of extra work each worker would face based on 
the demand. So business decisions on changing the incom-
ing work demand or total number of workers are driven off 
of the work gap/glut value, while work pressure affects the 
amount of work per worker. If the work pressure is high, 
this either forces the amount of work for a given worker to 
increase (i.e., work harder and/or work longer hours to 
produce more), or forces the number of workers responsi-
ble for a given amount of work to decrease (perhaps with a 
decrease in work quality). 

This pattern is consistent with the results reported by 
Oliva and Sterman (2001) in their analysis of quality ero-
sion in services. The pattern also works at different organ-
izational levels of a services business, where it can be used 
to model teams, departments, service towers, etc. 

2.2.2 Market Share Pattern 

Another specialization of Sense and Respond is a Market 
Share pattern, where target market share represents the 
demand component, and total sales represents the capacity 
acting to meet the demand. The total sales is given by the 
number of salespersons multiplied by the sales per sales-
person (or sales target). The market share gap is the differ-
ence between the desired or target market share and the ac-
tual market share captured due to sales. 
  

 
 

Figure 6: The Market Share pattern 
 
Sales pressure is the market share gap divided by the 

total number of salespersons, and reflects the number of 
additional sales that each salesperson must make to satisfy 
the target market share set by the business. This sales pres-
sure drives the decision on how to set each salesperson’s 
sales target. 

2.2.3 Revenue Pattern 

A third instantiation of the Sense and Respond pattern con-
siders a services business from a revenue standpoint. The 
Revenue pattern is shown in Figure 7. In this case, a busi-
ness decision-maker would examine the revenue gap be-
tween a target revenue number and the actual revenue real-
ized. Actual revenue is computed by multiplying the 
number of clients by the amount of revenue per client (in 
the case of fixed price service contracts). The revenue 
pressure is the amount of revenue gap that would need to 
be filled by each client, either through a service price in-
crease to the client or the addition of more clients. 

 

 
 

Figure 7: The Revenue pattern 
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3 PATTERN-BASED SIMULATIONS 

The small set of four patterns above provides a rich space 
for modeling service businesses. The patterns have been 
used for rapidly constructing system dynamics simulations 
for a number of internal business modeling projects. Two 
simple examples are presented here. 

3.1 A Revenue-Profit example 

The Revenue and Profit patterns can be combined rapidly 
to construct a simulation where we wish to model the busi-
ness impact of decisions on target revenue, target profit 
margin, and unit price. In this example, we assume a ser-
vices business has fixed price contracts for a replicable 
service to be delivered. Thus, we can combine the Revenue 
and Profit patterns by unifying their two respective com-
ponents, revenue per client and unit price. The resulting 
pattern diagram is shown in Figure 8. 

 

 
 

Figure 8: A combination of two patterns, with the revenue 
per client component in the Revenue pattern unified with 
the unit price component in the Profit pattern 

 
In combining the patterns, it is immediately apparent 

to a modeler that there are five possible decisions to allow 
a user to make when running the simulation in a user inter-
face (UI). The decision to change the unit price is now 
based on both revenue pressure and profit margin gap. Al-
so, the unification of revenue per client with unit price also 
unifies the components unit capacity rule with unit price 
rule, and d(unit capacity)/dt with d(unit price)/dt, so there 
are fewer components than in the two models considered 
separately. The resulting system dynamics model is de-
picted in Figure 9. 

An implementation of this pattern combination was 
written in a Python script. The Revenue and Profit pattern 
instances were created from base classes defining the pat-
tern components and connections. A unify() method was 
called to unify the components discussed above. The script 
runs on a server that carries out the system dynamics com-
putations and communicates via XML messages with a cli-
ent program. The client implements a user interface for set-

ting initial conditions, providing users with the ability to 
make decisions within the model, and plotting the results. 
A screen capture of the user interface for this example, in 
this case written with NetLogo, is shown in Figure 10.  

 
 

Figure 9: The system dynamics model resulting from a 
combination of the Revenue and Profit patterns 

 

 
 

Figure 10: The NetLogo user interface to the Revenue-
Profit system dynamics simulation. The UI contains five 
controls corresponding to the decision points in the com-
bined patterns. 

3.2 A Three-pattern example 

The previous model can be extended further by including 
the Market Share pattern. Suppose we wish to look at the 
influence of pricing decisions on market share as well as 
on profit margin. We need to connect the unit price (uni-
fied again with revenue per client from the Revenue pat-
tern) with the total sales component in the Market Share 
pattern. This can be done by introducing an external com-
ponent, say sales effectiveness, that is computed based on 
unit price. Then sales effectiveness is introduced as a factor 
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that modifies the computation of total sales in Market 
Share. 

In a similar manner, we might wish to connect the 
number of salespersons in the Market Share pattern to the 
unit cost, so that a decision to increase the number of sa-
lespersons is now linked to cost and profit margin. Thus, 
the complexity of a single decision becomes apparent in its 
effects on components and other subsequent decision 
types. 

Figure 11 shows one possible combination of these 
three patterns, and Figure 12 is a NetLogo screen capture 
for a simulation built using the combined patterns. 

 

 
 

Figure 11: A possible combination of the Revenue, Profit, 
and Market Share patterns for a hypothetical services busi-
ness. 

 
 

 
 

Figure 12: The NetLogo UI for the model in Figure 11 
 
Another feature of the UI is a built-in voice interface. 

This voice interface does a text-to-speech rendering of an-
swers to three different types of questions. These questions 
allow the user to ask for: 
1. a definition of any component, which is obtained from 

the pattern’s component specification (e.g., “The reve-
nue gap is the difference between the actual and target 

revenue. This variable's value is expressed in units of 
dollars.”); 

2. a list of the rules that affect the value of any compo-
nent – this list is obtained by following the cause-
effect diagram links of the pattern combination from 
the component back to the possible decision rules 
(e.g., “Profit margin is affected by the following deci-
sion rules: change in unit price, change in unit cost, 
change in number of salespersons.”);  

3. a list of the components that are affected by any par-
ticular decision rule – this list is obtained by following 
the cause-effect diagram links from the decision rule 
to the list of affected components (e.g., “Changing the 
target profit margin affects the following components: 
profit margin gap.”). 

 
The text-to-speech interface is useful to avoid showing 

the user a complex cause-effect or system dynamics dia-
gram that requires significant explanation. It provides the 
user with feedback on the potential effects of their deci-
sions, either before or during a simulation run. 

4 SUMMARY 

This paper presents a set of service patterns based around 
typical decisions made by business stakeholders. The pat-
terns capture standard computations in addition to demand 
vs. capacity (or target vs. actual), pressure, quality, and 
productivity relationships, while delineating the input pa-
rameters that go into business decision-making. By com-
bining these patterns through reuse, unification of compo-
nents common to multiple patterns, and connections among 
components through other components external to the pat-
terns, complex system dynamics models can be constructed 
rapidly. The decision points in the pattern models dictate 
the inputs that a user interface designer must include in a 
simulation UI based on the resulting model. And the cause-
effect diagram that results from combining the patterns 
with each other or external components affords extra UI 
functionality for users to determine the impact of their de-
cisions. 

REFERENCES 

Affeldt, J.F. 1999. Application of System Dynamics (SD) 
Simulation to Enterprise Management. In Proceedings 
of the Winter 1999 Simulation Conference, ed. P.A. 
Farrington, H.B. Nembhard, D.T. Sturrock, and G.W. 
Evans, 1496-1500. 

Bauer, C. and F. Bodendorf. 2005. Component-Based 
Composition of System Dynamics Models. In Pro-
ceedings of the 19th European Conference on Model-
ling and Simulation, ed. Y. Merkuryev, R. Zobel, and 
E. Kerckhoffs, ISBN 1-84233-112-4. 

2781



Lam 
 

Hines, J.H. 2005. Modeling with Molecules 2.02. Avail-
able via <http://www.vensim.com/ 
molecule.html> [accessed June 3, 2008]. 

Hines, J.H. et.al. 2005. Construction by Replacment: A 
New Approach to Simulation Modeling. MIT Center 
for Coordination Science Working Paper No. 225, 
Massachusetts Institute of Technology, Cambridge, 
Massachusetts. 

Madachy, R. 2006. Reusable Model Structures and Behav-
iors for Software Processes. In Software Process 
Change, LCNS 3966:222–233. 

Oliva, R. and J.D. Sterman. 2001. Cutting Corners and 
Working Overtime: Quality Erosion in the Service In-
dustry. Management Science 47:7, pp. 894-914. 

Tignor, W. 2001. Design Pattern Language and System 
Dyanmics Components. Available via 
<http://www.systemdynamics.org/confe
rences/2001/papers/Tignor_1.pdf> [ac-
cessed June 3, 2008]. 

Vlissides, J., R. Helm, R. Johnson,  and E. Gamma. 1995. 
Design patterns: Elements of reusable object-oriented 
software. Reading: Addison-Wesley. 

AUTHOR BIOGRAPHIES 

RICHARD LAM is a Research Staff Member at the IBM 
T.J. Watson Research Center in Yorktown Heights, NY. 
He has a Ph.D. in physical science and a broad range of in-
terests spanning science, business simulations, mathemat-
ics and software engineering. He currently focuses on risk 
analytics with applications to complex business processes. 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

2782



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


