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Preface v

Preface

Statistics is seldom the most eagerly anticipated course of a business student. It typically
has the reputation of being a boring, complicated, and confusing mix of mathematical formulas and
computers. Our goal in writing this casebook and the companion volume (Business Analysis
Using Regression) was to change that impression by showing how statistics yields insights and
answers interesting business questions. Rather than dwell on underlying formulas, we show how
to use statistics to answer questions. Each case study begins with a business question and
concludes with an answer to that question. Formulas appear only as needed to address the
questions, and we focus on the insights into the problem provided by the mathematics. The
mathematics serves a purpose.

The material in this casebook is organized into 11 “classes” of related case studies that
develop a single, key idea of statistics. The analysis of data using statistics is seldom very
straightforward, and each analysis has many nuances. Part of the appeal of statistics is this
richness, this blending of substantive theories and mathematics. For newcomers, however, this
blend is too rich, and they are easily overwhelmed and unable to sort out the important ideas from
nuances. Although later cases in these notes suggest this complexity, we do not begin that way.
Each class has one main idea, something big such as standard error. We begin a class by
discussing an application chosen to motivate this key concept, and introduce the necessary
terminology. All of the cases in that class explore and develop that idea, with perhaps a suggestion
of the\i'\dea waiting in the next class. Time in the classroom is a limited commodity, and we use it
to apply statistics rather than talk about statistics. We do the data analysis of these cases in class
using a computer projection system. This allows us to explore tangents and gives students a
chance to see the flow of data analysis. We use a supplemental textbook to fill voids in our
coverage and to complete the development of underlying calculations and formulas. These
casebooks remove much of the note-taking burden so that students can follow along without trying
to draw plots or scribble down tables. That said, we have seen that students still seem to fill every
margin with notes from class. The course seems to work. It has been very highly rated by MBA
students, and some have even come to ask about majoring in statistics!

It would be easy to claim that you can use any statistics software with these casebooks, but
that’s not entirely true. Before we developed these notes, we needed to choose the software that
we would use to do the analyses and generate the figures that appear in this book. The preferences
of our students demanded that we needed something that ran on PCs and Macs; our own needs
required that the software be able to handle large data sets, offer modern interactive graphics (plot
linking, brushing), and include tools for the beginner up through logistic regression. JMP (whose
student version is named JMP-IN) was the best fit to our criteria. Each of its analysis procedures
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includes a graph as part of the output, and even the student version allows an unlimited data set
size (up to the capabilities of the computer). It’s also very fast and was designed from the start
with a graphical user interface. To top it off, the developers of JMP, led by John Sall at SAS,
have been very responsive to our suggestions and have added crucial features that we needed.
We’re aware, though, that many will prefer to use another package, particularly Minitab. Minitab
finished a close second to JMP in our comparisons of statistical software and is well-suited to
accompany these notes. An appendix describes the commands from the student version of Minitab
that provide the needed functionality.

A mixture of real and simulated data are used in the cases. We often use simulated or
artificial data when we want to focus on a particular technique or issue. Real data are seldom so
simple and typically have numerous nuances that distract from the point being made. The resulting
analysis can become so convoluted that everyone tends to get lost. The data for the included
assignments were used recently when we taught this course (we have to change the assignments
annually). You may want to require these or modify them to suit your emphasis. All of the data
sets used in these examples (in both JMP and ASCII formats) are available over the Internet from
either StatLib (http://lib.stat.cmu.edu) or our departmental web site (http://www-
stat.wharton.upenn.edu).

A Brief Overview of the Cases

We have used the material in this book as the lecture notes for an intensive 3-week “pre-
term” course in the MBA program at Wharton. This course is taken by virtually all incoming MBA
students prior to the start of the usual semester. In many ways, the course is intended to be a
leveling experience, bringing students to a common level of preparation so that all are prepared to
begin the fall semester with regression analysis. The pace (3 or 4 classes a week) of the Wharton
pre-term and the fact that this course is not graded require that we make the material as interesting
and engaging as possible. The first 7 lectures of our course are each 2 hours long, and the
remaining 4 last 1.5 hours. Generally, though, there is more material in these notes than can be
adequately covered in even the 2-hour classes. At a minimum, you will want to cover the first
example for each class since this example generally introduces the methods with more discussion;
later examples for each class offer repetition and explore tangential (important, but still tangential)
ideas. The material is inherently cumulative, though our timing for a discussion of the issues in
sampling can be altered. We have found it better to cover sampling once we have introduced
confidence intervals and tests so that students can appreciate the effects of sampling on these
methods. The final two lectures move toward regression and can be omitted if one is pressed for
time. The data in these final two lectures are, perhaps, the most interesting in the book (at least for
those interested in finance).
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The remainder of this preface discusses the material in the classes, with particular emphasis
on the points that we try to make in each. We typically begin each class by reviewing the overview
material that introduces the lecture, covering the various concepts and terminology. This
“blackboard time” lays out the key ideas for the class so that students have a road map for the day.
Without this introduction, we have found that some will lose sight of the concepts while focusing
instead on the use of the software. Once we have the ideas down, we turn to the examples for the
day, emphasizing the use of statistics to answer important business questions. Each example
begins with a question, offers some relevant data, and applies statistics to answer the question.

Class 1

We use our first class as an overview and as an opportunity to set expectations. Many
students have not had a good experience with statistics as undergraduates, and we find it useful to
point out how this course is different from those they probably took as undergraduates. This class
is also a good chance to suggest how statistics appears in their other courses, most likely finance
and marketing in the MBA program.

An activity we have successfully used in this first class is an exercise in counting the
number of chips in Chips Ahoy! brand chocolate chip cookies. The particular appeal of this
exercise is the claim made on the package: “1,000 chips in every bag!” We have the students try
to see if this claim is true. We begin by letting the students group themselves into teams of 6 to 10
members, and then give each team a sealed plastic “pouch” of cookies (about 25 cookies). Each of
the packages that display the advertising claim holds two of these pouches. We leave it to the
students to figure out how to verify the claim, dealing with questions such as “How many cookies
should we use?” and “What’s a chip?” Some have figured out that a good way to count the chips
is to dissolve the cookie in water (though it can get really messy). The dough dissolves, leaving
whole chips behind. Even if the students do not see to do this, the experiment works very well
and makes for an intriguing, hands-on first day of class. We have also done this experiment with
students working alone, but it seems to run better with teams. At the end of this exercise, we have
the students report their data and we enter the data from several groups into a JMP spreadsheet
with a team name and count data for, say, 10 cookies from each group. As time allows, we plot
this data set to show the variation and later return to it in Class 3.

During this exercise, our focus is on variation. We want the students to recognize the
presence of natural variation in the cookie-making process. This leads to some ideas from quality
control. For example, it would be very expensive to have someone count out 20 chips for each
cookie, and then make sure that each package had 50 cookies (for a total of exactly 1000 chips in
each bag). The mass production method approximates this ideal, but in a more cost effective
manner.
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Class 2

This class introduces the key numerical and graphical measures of variability. As the list of
topics suggests, there’s a lot in this class. Students who have not seen histograms will have a hard
time keeping up. However, since we do not dwell on the calculation of these summaries, but
rather on their interpretation, they seem to be able to hang in there with the others. It’s easy to get
bogged down trying to explain the details of how to draw a boxplot, for example. We try to avoid
these and keep the discussion focused on the relative merits of numerical and graphical summaries.

Some underlying themes that need to be stressed are issues of robustness (e.g., mean
versus median in the presence of outliers), the use of transformations to simplify problems, and the
fact that graphs are more informative than numerical summaries. Many students will not have seen
a kernel density estimate, so this is a good opportunity to introduce some of the more recent
developments in statistics that involve nonparametric smoothing. The availability of a slider makes
this a nice showcase for what you can do with interactive software as well. Smoothing reappears
in the sequel in the context of smoothing scatterplots to identify nonlinear patterns in regression
analysis.

Another underlying theme of this class is the role of assumptions. For our purposes,
assumptions enter indirectly (as in the choice of bin size in a histogram) or more explicitly (as in
the use of the normal distribution/empirical rule). In either case, we try to comment in class on the
importance of checking such assumptions via graphical diagnostics. For example, JMP’s “hand
tool” provides the ability to do an animated sensitivity analysis of the choices made when
constructing a histogram. Though less interactive, the normal quantile plot is a graphical
diagnostic for normality.

Supplemental material in this class describes graphically how one constructs a kernel
density estimate since this procedure has not yet made its way into many introductory texts.

Class 3
This class has three objectives

« Use the graphical tools introduced in Class 2, giving students a second opportunity to
become familiar with these techniques;

« Introduce the idea of explaining variation (albeit graphically rather than via an explicit
model); and

* Do a bit of probability and quality control, which are topics covered more thoroughly in
Class 4.

The quality control case is very important, and this example is the foundation for our
development of standard error. The data for these shafts come from a colleague who has done
considerable consulting on quality control for a major domestic auto manufacturer. We also make
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considerable use of plot linking in this lecture, particularly when selecting categories from
histograms.

We have found that the class discussion often returns to the “cookie example” of the first
day. It has an inherent grouping by the teams that collected the data. The groups may have
comparable mean values, but very different variances, conveying the important message that
collections of data can differ by more than their mean value (a lesson often lost by the time
ANOVA comes along in subsequent courses).

Class 4

This is perhaps the most important, yet most difficult class. The difficulty arises because
this class introduces standard error (SE). Standard error is hard to communicate without resorting
to mathematics because it measures variation that is typically never seen, providing an estimate of
the sampling variation without requiring repeated sampling.

Our method for motivating sampling variation is to use the repeated sampling associated
with quality control. Rather than introduce artificially repeated samples (leading to the question
“Should I take several samples?”), it makes sense in quality control that one would observe many
samples. Also, the need for SE is apparent: you need SE to set limits for monitoring a process. A
supplement to the first case describes why it is beneficial to look at averages rather than individual
measurements.

Regarding the limits for the SD of a process, we attempt to dodge the question of how
these are determined, though such questions inevitably arise in class. The JMP manual has a brief
description of the procedure.

Class 5

The examples for this class are shorter than those used in the previous classes. Generally,
we find that we need more “blackboard time” at this point to develop standard error. Plots such as
those on the next page suggest the ideas better than more mathematics. On the left we see the
population (draw something that is not normal for the population, to make the point that the CLT
implies that we don’t need to assume normality.) On the right, we see what happens for means of
samples of 5 from this population. The means are much less variable, packed in more about p,
and their distribution is pretty close to normal. The trick, or magic, of standard error is that given
one sample, we can describe how close we expect that sample mean to come to H.
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Population(0,1)  — N(0,1/5)
0
.15
0.1
0.05
-4 -2 2 4 -3 =2 1 2 3
A
See one mean here

We have also chosen to emphasize ClIs at the expense of hypothesis testing. A confidence
interval is a “positive” statement about the set of plausible values for the parameter 1, whereas a
test is a “negative” statement, indicating whether a value is plausible. The supplement to the first
example attempts to communicate the message that tests are closely tied to confidence intervals —
you reject Hg for values outside the confidence interval. Since subsequent output will often only
show the t statistic, it’s good to introduce the equivalence early. We return to hypothesis tests and
this correspondence in Class 7.

Class 6

One class cannot do justice to survey sampling, so we have chosen to focus on several
problems that can occur. Some are obvious, such as self-selection and poor question formulation.
Others are less obvious, such as the bias arising from length-biased sampling illustrated in the hotel
satisfaction example of this section. We generally supplement this class with various stories from
the current press. For example, students will have ample questions about polls near the time of
national or important local elections. We also try to find stories from the recent press (such as
clippings from the New York Times or Wall Street Journal) that illustrate the use/misuse of a
survey.

This class uses two examples, one with data that you can let students find on the Internet
and a second data set that we constructed to parallel a study done by a commercial hotel chain that
was seriously flawed.

Class 7

This class presents two-sample comparisons, featuring both hypothesis tests and
confidence intervals. In keeping with our preference for intervals over tests, we generally stick to
two-sided intervals and the associated p-values. We argue that statistical tests are not terribly
meaningful without a status quo that defines a null hypotheses; the examples are a bit contrived to
feature such a baseline.
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The first example defines the key methods. The second example, using waiting times,
discusses a tempting mistake. Confidence intervals for each mean are appealing, but can be
confusing when thinking about differences of means. It is tempting to work with the simpler one-
sample confidence intervals and let the overlap of intervals decide comparisons. This procedure
can be very conservative, and the second case shows how.

A limitation of these examples is that they only begin to address the deeper issue of
decision analysis. Each decision has a cost: the cost of keeping a poor current method versus, for
example, the potential gain of switching to a newer technology. Without some discussion of these
issues, hypothesis testing and the associated statistics are answering the wrong question.
Unfortunately, we do not have the chance to delve into more realistic decision-making which
would require a more complete assessment of the costs of the alternative decisions.

The final example is supplemental; it considers the impact of non-normality upon tests and
tries to implant the idea that comparisons based on means are not always the right method (in fact,
they are seldom the “best” method). We generally mention the Van der Waerden method, but lack
the time to discuss it more fully, appealing to the CLT. When we deliver this material at Wharton,
our time in class slips from 2 hours down to 1.5 hours at this lecture. Thus, you are likely to find
that you have less material for this and subsequent classes.

Class 8

Aside from the obvious paired t-test, this class introduces both dependence and correlation
as well as experimental design. Dependence is the subject of Classes 10 and 11, as well as most of
regression analysis. Experimental design returns in our sequel when we consider methods for the
analysis of variance. Time permitting, we have on occasion done the “Coke vs. Pepsi challenge”
with this lecture. It works best if you can manage to do both two-sample and paired comparisons,
but that’s hard to manage. The data set for the second example is constructed to resemble some
marketing data received from a drug firm that was analyzing the performance of its sales field
force.

Unfortunately, JMP can get in the way of the success of this class. When trying to
compare a paired test to the corresponding two-sample test, the manipulations of the data (dividing
the rows of a single column into several) can confuse students. If possible, have students learn
how to “split” a JMP data sheet at some point prior to this class. An exercise would likely do the
trick. Otherwise, the substantive content of the class (design, dependence) can be obscured by
concemns over the procedural aspects of the Tables command.

Class 9
This class introduces the issue of confounding in a study: the groups that you want to
compare are different in other aspects aside from the factor that determines group membership.
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This class, with one example, provides a nice opportunity to apply some of the concepts from
previous classes and review difficult ideas, such as the meaning of a p-value. The data used in this
example are patterned on a large study of salary equity done at the University of Pennsylvania
several years ago. Obviously, we have not used that data set, but rather constructed one with
similar patterns and issues.

This data set is also used in the sequel. When we return to this problem, we show how
regression analysis (rather than conditioning via subsetting) brings all of the data to bear on the
question at hand, rather than just a subset.

Class 10

This class is one of the more challenging yet interesting since it mixes quite a bit of finance
with the introduction of covariance. Going through this case carefully, elaborating on the needed
finance, can easily consume two lecture periods. Covariance is the fundamental statistical
component used in the formation of portfolios, so this example will get those who are interested in
finance very engaged in the classroom discussion. Unfortunately, we also have students who,
though interested in business, are not familiar with terms such as “short selling” a stock. They’ll
find this class more challenging since they will be trying to learn two things at once: elementary
finance as well as covariance.

We have found that scatterplot matrices can consume quite a bit of classroom discussion,
even though our use of them here is quite limited — we treat them as visual counterparts of a
correlation matrix. It might be useful to have students work with these as part of a prior
assignment so that this plot will be familiar to them.

Finally, the added note discussing the covariance of pairs of means may be of interest to
those who are following the underlying details. It explains why the paired t-test works better than
the two-sample t-test when the samples are correlated. The note is also important because it
implies that, like data, statistics (here two sample means) can be correlated. Correlation is not just
a property of data, it’s also a property of the things that we compute from data. Students will need
some sense of this idea to appreciate collinearity’s impact on slope estimates in regression analysis.

Class 11

This class both reviews the material of the first 10 lectures as well as advertises what is to
come with regression analysis. The data set is inherently interesting to explore graphically,
identifying the mutual funds by name. Some of the big outliers have rather distinctive names (such
as funds investing in gold) that can lead to considerable discussion in class. This case also makes
a very subtle point about covariance and independence. The sample sizes for this example are quite
large, some 1533 different mutual funds. These large counts lead to spuriously precise claims
about the year-to-year correlation in mutual fund returns and an apparent paradox. For example,
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the returns in 1992 and 1993 are negatively correlated (significantly so from the regression output),
whereas those for 1992 and 1991 are significantly negatively correlated.

A particularly simple explanation for this flip-flop is that the 1533 mutual funds are not
independent observations. All of them invest in the same financial market and suffer common rises
and falls. The 1533 funds are “worth” quite a bit fewer independent observations, to the extent
that the observed changes in correlation are not surprising. Large data sets do not always imply
statistical significance when correlation is present among the observations. This sort of “hidden”
correlation provides fair warning to students that independence is both important and yet hard to
verify. Unlike the assumption of normality or common variance across groups, there is no simple
graphical tool for judging the independence of the mutual funds.
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LECTURE TEMPLATE
Quick recap of previous class
Overview and/or key application

Definitions
These won’t always make sense until you have seen some data, but at least you have
them written down.

Concepts
A brief overview of the new ideas we will see in each class.

Heuristics
Colloquial language, rules of thumb, etc.

Potential Confusers
Nip these in the bud.



Contents

Preface
Class 1. OQverview and Foundations

Class 2. Statistical Summaries of Data
GMAT SCORES
RETURNS ON GENERAL MOTORS STOCK

SKEWNESS IN EXECUTIVE COMPENSATION

Class 3. Sources of Variation
VARIATION BY INDUSTRY IN EXECUTIVE COMPENSATION

PATTERNS IN EARLY INTERNATIONAL AIRLINE
PASSENGER DATA

MONITORING AN AUTOMOTIVE MANUFACTURING PROCESS

Class 4. Standard Error

CONTROL CHARTS FOR MOTOR SHAFTS

CONTROL CHART ANALYSIS OF CAR TRUNK SEAM
VARIATION

ANALYSIS OF PRODUCTION OF COMPUTER CHIPS

Class 5. Confidence Intervals

INTERVAL ESTIMATES OF THE PROCESS MEAN
(CONTINUED)

23
34

41
45

50
55

65
68

80
89

93

97



xvi Contents

PURCHASES OF CONSUMER GOODS

Class 6. Sampling
INTERNET USE SURVEYS
HOTEL SATISFACTION SURVEY

Class 7. Making Decisions

SELECTING A PAINTING PROCESS

EFFECTS OF REENGINEERING A FOOD PROCESSING LINE
ANALYSIS OF TIME FOR SERVICE CALLS

Class 8. Designing Tests for Better Comparisons
TASTE-TEST COMPARISON OF TEAS
PHARMACEUTICAL SALES FORCE COMPARISON

Class 9. Confounding Effects in Tests: A Case Study

WAGE DISCRIMINATION

Class 10. Covariance, Correlation, and Portfolios
STOCKS, PORTFOLIOS, AND THE EFFICIENT FRONTIER

Class 11. A Preview of Regression

PERFORMANCE OF MUTUAL FUNDS

Assignments
Appendix: Use with Minitab
Index

104

107
111
114

127
131
141
148

155
158
163

169
173

185
188

213
216

227
236
241




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /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 /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




