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Abstract. We carried out a usability research based on the methodology of 
Software Usage Mining of the CRM system used in the Call Center of a major 
Hungarian telecommunication company. This paper describes the specific us-
ability aspects of CRM systems used in Call Centers. By analyzing the commu-
nication model of the customer-company interaction, we identify the key areas 
of usability and data mining in the process. Our research has revealed how Web 
Usage Mining provides invaluable insights for identifying usability issues on a 
quantitative basis. Our results showed how a wizard-like interactional model 
would suit the process of customer care better, than the currently applied menu 
driven architecture. In the specific context of a Call Center, Web usage Mining 
is proposed to used as an evaluation tool to provide fairer assessment for Call 
Center operators. 
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1   Introduction 

Customer Relation Management software (CRM) has an important role in handling 
day to day operations for companies. It can be used in the front office to handle direct 
interactions with customers and in the back office to keep track of operations related 
to the customer as well. [2] It also provides a source for analyzing the success busi-
ness strategies, possibilities of churn and other customer related information. Proba-
bly the majority of the interactions with the customers take palace through a Call 
Center, therefore it is major application area of CRM systems. 

The CRM software used in a Call Center is a bit different from HCI point of view 
than the majority of usability research areas. It is not obvious for example who the 
actual user is, the customer or the Call Center operator who executes the customer’s 
requests? And whose needs have priority when designing such a system? Is it the 
operator, the customer or maybe the company? These questions raised our interest 
towards CRM systems used in Call Centers. A further interesting aspect was to realize 
that the operators are not only reacting to customer requests but they have to actively 
serve the company’s business interests and act as salespersons for instance. Hence 
they are being evaluated in what extent they were up to this task. 
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The latter issue clearly points out the necessity of usability analysis of CRM sys-
tems for two reasons. First, this is a fairly unique area where the usability of the sys-
tem can be directly translated into monetary value through the time spent with each 
customer. Second, the operators’ salary is partly influenced by their evaluation which 
takes into account their communication style, professionalism and the time they 
needed to resolves the customer’s request. It means that they could be penalized for 
something that stems from the software and not from their skills. This clearly creates 
an unfair situation for the operator. If we also take into account that the average op-
erator utilization can average between 90 and 95% we can imagine the amount of 
workload they are facing with. [3, 7] 

In this paper we will take you through the communication model of a CRM system 
to identify what is the role of usability and data mining in the customer – company 
communication process of Call Centers. Based on this we will introduce a novel ap-
proach for usability analysis via web usage mining that can have twofold advantages. 
It not only identifies possible usability problems but can serve as a tool to provide 
fairer evaluation for Call Center operators. We also suggest changing the interaction 
model of CRM systems used in Call Centers from a menu driven to a wizard-like 
interaction. We will illustrate these findings via a research that we carried out at a 
major Hungarian telecommunication company. 

2   Call Centers as Computer Mediated Communication Tools 

In order to better understand this very special usability area let’s take a look at first 
how the communication works between the related parties. 

 

Fig. 1. The model of Customer – Company communication in Call Centers 

On Figure 1. we depicted four different prototypes of this process. In the 1st scenario, 
typically occurring in the case of family, or even smaller enterprises, there is no need for 
a computer system to mediate between the “one man” company and its clients. The 
person running the company is keeping in mind all his resources, the feedback from the 
clients, and also communicates with the clients during day to day business. 
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If the company is bigger, depicted in the 2nd scenario, there is no such person who 
would be the center of all information. Usually there is a need to set up a CRM keep-
ing track of the interactions with the clients, making it possible for the company to 
interact with the customers as a single entity. In a typical medium-sized enterprise 
there are a few people communicating with one customer, recording the interactions 
in the CRM. In this case the CRM is a tool for mediating between the employees of 
the company, but it has a passive role in the communications between the company 
and the clients. 

In the 3rd scenario an interactive website of the company can serve as a mediator 
between the two sides. The customers are providing information about themselves 
and their intentions either directly, by entering data in the system, or indirectly by 
their browsing patterns on the site. If we compare the second and the third scenario, it 
is clear that in the case of a website the customers interact directly with the computer 
system, which in some cases is not only a passive marketing tool, but also plays an 
important role in the information ecosystem of the company. In the case of some Web 
2.0 companies, if all business processes are taking place on the website, the website 
serves as the CRM tool as well, and the customers are keeping track of their interac-
tions with the company in the CRM either directly on indirectly. 

As the number of customers grows and the complexity of services and business 
processes increases there is a need for setting up call centers to help customers solv-
ing their company related problems. As shown in the 4th scenario the call center per-
sonnel are the mediator between the CRM and the customers. 

But is it really necessary to have mediators in this communication? Yes it is, be-
cause the customers know neither the business terms, nor the business processes of 
the company, and they obviously can not use the CRM system. The CC operators are 
translating the requests of the customers into the terminology the company imple-
mented in the CRM system. The colleagues in the CC are also interpreting for the 
customer the “responses” of the CRM (e.g. choices offered by the system). This Call 
Center mediated communication between the CRM and the Customer is going back 
and forth till the original goals of the customer are being achieved. As a further argu-
ment that is also a common phenomenon that customers prefer to call a human opera-
tor rather using an automated voice menu or a website. [3] 

Ultimately the interaction is between the Customer and the Company, but the infor-
mation is stored in the CRM system and being mediated by the Call Center operator. 

3   Assessing Interactions in Call Centers 

As we mentioned, the data stored in the CRM system is the main source of informa-
tion for the Company about its customers. Unfortunately there is no opportunity to sit 
down with every customer to discuss their personal needs therefore from the business 
perspective it is vital to correctly understand the needs once the customer connected 
them through a Call Center. The CC provides two different types of data to analyze to 
what extent was the interaction successful. First, CCs routinely record every verbal 
communication along with the footage of the CC operators screen. Second, the CRM 
system’s log files stores every action that the operator has done in the system. 
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(At this point we should mention that we didn’t take into consideration in our re-
search churn and other customer assessment that is carried out on the data stored in 
CRM. This process is represented on Fig.1. in the 4th scenario with the arrow on the 
right.) 

In order to assess whether the CC operators has acted in favor of the business 
needs they are usually being evaluated by the recorded phone calls they carried out 
with the customers. This is represented with the arrow on the left in the 4th scenario on 
Fig.1. The evaluation is done by monitoring experts who give percentages for differ-
ent aspects of the operators’ work. Due to the large number of recordings only about 
1% of all interactions are being evaluated.  

However companies often miss the opportunity to analyze what happens between 
the CRM and the CC operator. This data is invaluable in two different ways. On one 
hand it can be analyzed on a much larger scale than voice recordings, on the other 
hand it is a telltale sign how good the usability of the system is. Although all commu-
nication between the customer and the company goes through this bottleneck, usually 
very little attention is being paid on the usability of the CRM interface. It has a special 
importance from HCI perspective, as the usability of the software not just implicitly, 
but directly affects expenses of the company, as it is a key factor in how quickly op-
erators deal with customer requests. The more difficult it is to learn and use the sys-
tem, the longer the interaction takes, and the more mistakes are being made by the 
operators, which affects the operators’ salary as well. 

These interactions are available for us in the form of database log files. As a prop-
erly designed system stores the details of every transaction, we have the opportunity 
to take every interaction into account when performing an analysis. With data mining 
methods we are not only able to list the usage frequencies of different functions, but 
we can examine the series of actions (“clickstreams”) of each unique user which en-
ables us to see what they used and how they used it. [4] 

3.1   Data Mining of CRM Usage 

As we mentioned earlier the key area for data mining in CRM was so far to calculate 
different metrics about the customers, such as monetary value for the company or the 
possibility of churn. Data mining in the area of usability (Usage Mining or Web Us-
age Mining) is gaining more and more ground in several different areas such as e-
learning. [5, 6] 

Web Usage Mining can help us to better understand specific areas in the usability 
of CRM systems: 

• On one hand it reveals how the CC colleagues use the software interface. With the 
data mining analyses of their click streams, we can find out what are their habits, 
which functions do they use the most, which functions they rarely click on. 

• On the other hand it also provides information on the aims of the customers, what 
problems they wanted to solve by making phone calls to the CC. 

• Another aspect of the analysis is assessing the usability of the CRM interface by 
comparing the optimal click streams corresponding to the original aims of the cus-
tomer and the click stream actually have been carried out by the CC operator. 

• The performance of the CC operators can also be assessed by analyzing his/her 
interactions with the customers as they are represented by his/her recorded click 
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streams on the CRM interface. This methodology of performance evaluation is on 
a more fair base than the one being commonly used analyzing only around 1% of 
the CC operators’ work. 

• At last the reactions of the customers on the business strategy of the company can 
also be analyzed from the log files by calculating different metrics of what kind of 
direct offers they accept or refuse during their phone calls, and what influences 
their decision. 

4   Our Research and Results 

To better understand the above mentioned issues we have carried out a research at a 
major Hungarian ICT service provider company that has implemented a web-based 
integrated CRM system. The software gathered and displayed the data from different 
sources such as general customer data, previous interactions, churn warnings and 
offers. These data are displayed on different pages in separate box-like entities, called 
portlets. At the time of the research the system was running for about 6 months. 

We had two different datasets to analyze. The most important ones were the access 
logs from the web servers in Common Log Format. This was the main source of in-
formation we analyzed to identify the important functionalities being used in the sys-
tem and to reconstruct the clickstreams of the users’. The second type of logs was 
from the database servers. We used these logs to define which functions were acti-
vated in each portlet, and how the operators have defined in the end of the call the aim 
of the customers calling in (it was a piece of information they had to enter into a spe-
cific portlet). As both type of logs contained the username we were able to segment 
the users according to their roles such as CC operator, customer service point em-
ployee or back office employee. As the time resolution was different in these logs, 
they couldn’t be combined. 

Our results are based on the usage statistics of October 2007. In this period we ana-
lyzed about 6000 unique users’ activity. We did the analysis in SPSS Clementine with 
the help of Web Mining for Clementine add-on in the case of access logs. Unfortu-
nately, due to its sensitive nature we are not authorized to tell the exact number of 
customers calling in as it is one of the most confidential piece of information related 
to the CC, but the magnitude of the callers was tens of thousands per day. 

In order to confirm our hypotheses based on usage patterns and to get better under-
standing of the reasons behind specific patterns, a series of interviews has been car-
ried out with users on the functions of the system. To have an overview on how the 
operators work and handle the customers while using the CRM, we carried out a se-
ries of in depth interviews with a monitoring expert. 

4.1   Usage Patterns in the System 

Although the software supports a wide variety of actions, there are some common 
steps that every usage has to include. Every session of customer interaction starts with 
a search for the customer’s profile which is usually done by searching on his or her 
phone number. After displaying the profile, the customer has to be identified before 
most of his/her requests could be fulfilled. Before finishing the session the operator 
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has to communicate at least one of the sale offers that the system lists for the specific 
customer. After the offers are either accepted or rejected the session can be finished 
with pressing an “End interaction” button which prompts the operator to define what 
the call was about, in which category did the request fall. (E.g. giving information on 
a product, modifying a detail of a service, handling complaints, etc.) 

An important discovery was how the users started with the “Search” function. The 
search box has two buttons: “Search and “Reset”. Interestingly enough, the data 
analyses showed that one third of the clicks in this box were “Reset”. To interpret this 
data, we asked a monitoring expert who revealed the reason for this phenomenon. 
When the operator receives a call, an additional piece of software automatically fills 
in the search field with the caller’s number. However, a lot of operator doesn’t trust 
this function as they remember having incorrect search results in some occasions. In 
order to make sure it doesn’t happen, they started the session by clicking the “Reset” 
button first which they believed “cleared out” the memory of the system. This is fol-
lowed by the manual entry of the customer’s number and then pressing “Search”. The 
real issue with this action is that it reloads the whole page which causes an unneces-
sary load to the system and it results in slower response times. As it was mentioned in 
the user interviews, the slow response time of the system was on of the major usage 
problems with the system. Although the monitoring group knew about this misuse, 
they did not realize the extent of the problem. In 90% of all customer calls, the CC 
operators only used 3 functions, one of them being phone number search, a third of 
which being totally redundant. 

4.2   Business Oriented Functions: Intentions and Real Usage 

When the new CRM system was implemented, the company integrated couple of 
functions in it that were meant to increase the business opportunities between using 
different services of different branches of the telecommunication company. As in the 
business strategy of the management these functions were of great importance, the 
way they wanted to communicate it to the customers was to put these portlets on the 
vast majority of pages in order to encourage operators using them. This is good ex-
ample of how the company communicates through the CC (see Fig.1 4th scenario). 
However our analysis revealed that there were huge discrepancies in the usage fre-
quencies of different software functions and these portlets were not used to an extent 
that they were aimed at. On average every forth time a portlet was displayed the op-
erator used it (by clicking in it). In one of the cases of these strategic portlets this 
ration was 1 usage to 2210 displays. For a similarly implemented function, the ratio 
between downloads and actual usages was significantly better, but it still was only 
about 200. This data shows that there are functions in the software that are rarely 
used, however they occupy screen space and they cause unnecessary load to the sys-
tem which results in slower response times. 

But why were these functions so underutilized? The simple answer is that users 
didn’t know the purpose of these functions because for them they had a meaningless 
name. (E.g “Context” or “Flexible attributes”) The log analyses showed that these 
functions were ignored and not used at all by specific usergroups. 

These examples show not only the poor design of the system but also the lack of 
appropriate training that could have given the opportunity to the users to familiarize 
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themselves with these functions. As these functions are still considered strategically 
important, the operators should be motivated to start using them. Data mining can 
help here to identify those user groups that are still having challenges using novel 
functions in the system. As some of these analyses could be applied regularly, the 
tailor-made training needs of the CC operators could be constantly developed and 
applied. 

4.3   Clickstream Analyses 

The main purpose of our research was to define what routes have the operators used 
to deal with the requests of the customers, and how can we help optimize the interface 
to help the operators to carry out their jobs better. As we had hundreds of thousands 
of sequences, each corresponding to a customer call the sample was large enough to 
use data mining methods successfully. 
 
Menu system. The interface of the analyzed CRM system resembled a website, with 
a menu bar consisting of several items, and numerous submenu items under each of 
them. As we mentioned before on each page of these submenus there were boxes with 
different functionalities, and pieces of information called portlets. This type of inter-
face empowered the operators to jump from any page (submenu) to almost all other 
submenus, thus enabling them to use all functions of the CRM in any combination. 
When we analyzed the sequences of the CRM functions being used by the operators, 
we examined the pairs of CRM portlets being used after each other. We called these 
“function switches”, each of them representing a click on another portlet or on an-
other submenu. The interface of the software made it possible to carry out over 1000 
different function switches altogether. We found that during the analyzed on month 
period, there were only 150 of these switches present in the usage of the system. 32 of 
these covered 99% of all switches, and just 11 of the possible function switches were 
used in 90% of the cases. 

 
Wizard. These figures show that a CRM system cannot be treated as “just another” 
complex software with many functions. After the task analyses of customer inquiries, 
which we carried out together with the monitoring experts, it became clear that the 
vast majority of functions at a certain phase of a specific task are irrelevant, and op-
erators never switch to them. The small number of switches being actually used 
clearly suggests that a wizard type of interaction design would serve the operators 
better in the case of this CRM. For the most customer inquires, the wizard would 
minimize cognitive load on the operator, as he/she would have less choices, and thus 
could focus more on the conversation. On the other hand the system could suggest the 
different functions to continue the interaction with, and preload those pages (it is 
possible in the majority of cases) most likely the operator is going to use, shortening 
the response times of the system in the interaction, and as a result shortening the cus-
tomer calls radically. 

We examined the switches, and categorized them according to the customer re-
quests (as the operators identified them at the end of the call). If the operators would 
have chosen the aim of the customer in the beginning of the interaction, the number of 
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switches could be decreased even further. The sequence of functions being used in the 
interaction is also well determined by the purpose of the call. 

All these findings suggest that a wizard type of interaction, where the operator sets 
the aim of the call, and the system supports him/her in his navigation in the function 
helps the operator in carrying out his/her task better, making less mistakes, decrease 
system load, and response time. As a wizard can radically cut down the length of the 
calls, eventually it can significantly increase customer satisfaction and the efficiency 
of the Call Center. 

4.4   Monitoring 

As we mentioned earlier, the salary of the CC operators depended on how their cus-
tomer interactions (screen capture + voice recording) were assessed by the monitoring 
experts. Because of the big number of customers calling in, only around 1% of all 
calls were actually evaluated which raises the question of how fair it is to draw con-
clusions based on such a small sample, if all calls are recorded anyway. 

There are numerous CC operator activities that the company either incentivizes or 
penalize if they are found in the evaluated sample, such as making offers shown in the 
system or failing to check whether the customer has any unpaid balance towards the 
company. Such actions can be checked throughout the whole activity of the operator 
from the log files, and could be taken into consideration in his/her evaluation. This 
approach in our opinion would provide more accurate information for the assessment. 

However, based on our existing results we are not in the position yet to propose 
such a change in the remuneration system. The main reason is that it should be 
avoided to draw false conclusion based on the log analysis. First, such a system must 
be validated to find out, what are the real causes of a user’s behavior. It means that an 
event in the log file must be unambiguously related to a specific action. Second, the 
reliability of the logging system must be assessed as well, as today it is not designed 
for such functions. 

The operators` usage of the CRM is a kind of reflection of their customer care. We 
should emphasize though, that the analysis of this reflection only serves as a good 
base for the evaluation of the CRM users if the usability of the CRM software is satis-
fying. If the interaction with the software uses up a lot of cognitive resources from the 
operators, and thus stets back their work, rather then supports their interaction with 
the customers, the different metrics of their software activity sequences won’t provide 
reliable bases for their evaluation. However we firmly believe that introducing data 
mining of software usage as an evaluation method of CC operators is a universal and 
fair assessment supplement to the ones currently being applied. 

5   Conclusions 

CRM software in a Call Centers require special considerations from the usability 
standpoint as it has a direct financial impact both on the company and on the Call 
Center operators` salary. We have introduced the method of Web Usage Mining in 
this area, which helped us to get insights on how the operators used software interface 
and what problems did they encounter. We followed up on these results with user 
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interviews and expert analyses. The data mining approach has proved that it is a pow-
erful tool not only to identify usability issues but with its help it is possible to quantify 
and identify the user groups affected by these problems. In this respect it is invaluable 
for businesses to set up the priorities for possible system updates and to create tailor 
made employee trainings. 

Our analyses showed that a wizard type of interaction suits these types of CRM 
systems better, making it possible to adapt the choices of functionalities offered to the 
operators restricted to the ones which have been previously used at a similar phase of 
a similar interaction. 

The better sampling of the customer interaction makes it possible to develop the 
evaluation of the operators, as almost all of their activities with the customers are 
reflected in the log files of the CRM system. 

References 

1. Åberg, J., Shahmehri, N.: The role of human Web assistants in e-commerce: an analysis and 
a usability study. Internet Research: Electronic Networking Applications and Policy 10(2), 
114–125 (2000) 

2. Aksin, Z., Armony, M., Mehrotra, V.: The Modern Call Center: A Multi-Disciplinary Per-
spective on Operations Management Research 16(6), 665–688 (2007) 

3. Gans, N., Koole, G., Mandelbaum, A.: Telephone Call Centers: Tutorial, Review, and Re-
search Prospects. Manufacturing & Service Operations Management 5(2), 79–141 (2003) 

4. González, M.P., Lorés, J., Granollers, A.: Enhancing usability testing through datamining 
techniques: A novel approach to detecting usability problem patterns for a context of use. 
Information and Software Technology 50(6), 547–568 (2008) 

5. Liu, B.: Web Data Mining: Exploring Hyperlinks, Contents, and Usage Data. Springer, 
Heidelberg (2007) 

6. Scime, A.: Web Mining: Application and Techniques, Idea (2005) 
7. Zapf, D., Isic, A., Bechtoldt, M., Blau, P.: What is Typical for Call Centre Jobs? Job Char-

acteristics, and Service Interactions in Different Call Centres. Call Centre Work: Smile by 
Wire Special Issue of the European Journal of Work and Organisational Psychology 12(4), 
305–310 (2003) 


	Usability Analyses of CRM Systems in Call Centers: The Data Mining Approach
	Introduction
	Call Centers as Computer Mediated Communication Tools
	Assessing Interactions in Call Centers
	Data Mining of CRM Usage

	Our Research and Results
	Usage Patterns in the System
	Business Oriented Functions: Intentions and Real Usage
	Clickstream Analyses
	Monitoring

	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /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 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




