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1) £xecutive Summary

I have been retained by counsel for the Plaintiffs in the matter of Oracle International

Corporation, et al. v. SAP AG, el aJ. (Case No. 07-CV-OI658 PJH (EDL» to design a

statistically-valid sample of Defendant TomorrowNow lnc.'s (USAP TN") Fixes to

PeopleSoft HRMS that can be used to reliably estimate the number of Fixes delivered to

customers by SAP TN that infringed Oracle copyrights or otherwise resulted from

impennissible cross-use of Oracle's software. l

Oracle is interested in measuring the activity that SAP TN was engaged in to develop, test,

and distribute the Fixes created through either SAP TN's Retrofit Support Model2 or its

Critical Support Model,) through the use of copies ofOracle software. Oracle's computer

forensics expen, Mr. Mandia, has designed various measures to capture SAP TN's activity.

Mr. Mandia has gathered the information for many of these measures for the entire

population of Retrofit and Critical Support Fixes to demonstrate the extent of SAP TN's

activity. However, because of the enormous amount of time and effort that would be

required to gather data for many of the other measures of interest, Oracle has collected some

information for Retrofit Fixes and Critical Support Fixes based on a scientific random sample

I Based on conversations with Oracle's computer forensics expert, Me. Mandia, it is my

understanding that a Fix is any software application patch, fix, code change, or Update. It is my

understanding that an Update is a group of Fixes delivered together in a single deliverable, either

by Oracle or SAP TN. Fixes typically address known or reported issues with the functionality of

the software. For example if the minimum wage in California went up, there would be a Fix that

applied to the incorporation of that regulatory change to the software.

2 Based on conversations with Mr. Mandia, it is my understanding that, in the Retrofit Support

Model, SAP TN used a published Oracle Update to generate an Update for earlier software

releases. The Retrofit Support Model required SAP TN to make many copies of Oracle software

to produce a Fix.

3 Rased on conversations with Mr. Mandia, it is my understanding that the Critical Support

Model involved a similar process as the Retrofit Support Model, except that it did not typically

involve using an Oracle Update as SAP TN's source. However. both models generally involved

developing and testing a given Fix in multiple Environments and then providing the Fix to

multiple customers. Both the Retrofit Support Model and the Critical Support Model required

SAP TN to make many copies of Oracle software to produce a Fix.
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of the Retrofit population and Critical Support population of Fixes. The Retrofit Fix sample

size is 46 Fixes out of a total population of212 Fixes. The Critical Support sample size is

238 Fixes out ofa population of 973 Fixes. I use standard statistical formulas to extrapolate

results from the sample to the entire population afFixes. Later jn this report, I will discuss

the construction of the sample, the use of sampling to learn information about a wider

population, and the extrapolation of results. l will also provide details about the measures for

which Mr. Mandia gathered information. Oracle is interested in capturing SAP TN's activity

as it related to the use ofObjects4 and Environments.s In this executive summary, I highlight

some of the measures that address these particular topics.

One piece of infonnation collected for the samples of Retrofit and Critical Support Fixes was

the number ofcustomers that received a Fix as a First or Identified Deliverable.6 Using the

4 Based on conversations with Mr. Mandia, I understand an Object to mean, with respect to the

PeopleSoft product family. a File-based Object. a DAT file. or a DMS file. A File-based Object
refers to PeopleSoft COBOL (Common Business-Oriented Language, a programming language
with its primary domain in business, finance, and administrative systems for companies and
governments) source code files, SQR (Structured Query Reporter, a programming language
designed for generating reports from database management systems) files, and SQC (Structured
Query Language Common Code) files. A DAT me is a data file or a file with a .dat extension.
A DMS file is a Data Mover Script file. I understand there might be additional Object types not
included In this analysis.

S Based on conversations with Mr. Mandia, it is my understanding that an Environment is the
combination ofan installation or copy on SAP TN systems of Oracle Enterprise Application
Software and a corresponding database. I further understand from Mr. Mandia that SAP TN
used Environments as a crucial tool in its creation of Fixes in both the Retrofit and Critical
Support Models.

6 Based on conversations with Mr. Mandia, it is my understanding that a First Deliverable is one

or more Objects (typically, a compressed file) received by an SAP TN customer, as indicated on
Delivered Updates and Fixes. A First Deliverable is a combination of a customer and a Fix
because it is the first time a customer received a particular Fix. An Identified Deliverable is an
occurrence in which an SAP TN customer received a Fix. as indicated in the SAS database.

Based on conversations with Mr. Mandia, it is my understanding that Delivered Updates and
Fixes refers to the unique set of PeopleSoft HRMS Fixes that were delivered to SAP TN
customers based on Mr. Mandia's analysis of three sources: TN Hard Drive 78, TN Disc 09, and
TN Disc 186.
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sample of Retrofit Fixes, I find that on average, 7.13 customers received each Retrofit 'Fix as

a First or Identified Deliverable.7 Using this average, I estimate that the total number of

instances in which customers received a First or Identified Deliverable in the Retrofit

population is 1.511.8 Using the sample of Critical Support Fixes, I find that on average.

26.79 customers received a Critical Support Fix as a First or Identified Deliverable.9 Using

this average, I estimate that that total number of instances in which customers received a First

or Identified deliverable in the Critical Support population is 26,070. 10

For each Fix in the Retrofit and Critical Support samples, Mr. Mandia also counted the

number of Objects comprising First Deliverables or Identified Deliverables, and the number

of copies of those Objects. II Such Objects are termed Associated Files. 12 Using the sample

of Retrofit Fixes, I find that on average, there are 237.02 Associated Files for a Retrofit

Based on conversations with Mr. Mandia, it is my understanding that SAP TN used the SAS

database to manage its relationships with customers, for instance by tracking information such
as the relevant software version for the client and the point of contact at the client.

7 Based on my results the 90% confidence interval ranges from 5.94 to 8.31. This means that in

repeated samples the true value in the population has a 90% chance of falling within the
confidence intervals constructed in this way from the sample. Confidence intervals are discussed

in the body of this report on page 10.

s The 90% confidence interval for this measure ranges from 1,260 to 1,761.

9 Based on my results the 90% confidence interval ranges from 26.78 to 26.81.

10 The 90% confidence interval for the Critical Support population ranges from 26,059 to 26,082.

11 Based on conversations with Me. Mandia, it is my understanding that the total number of

copies of Objects here includes Objects delivered to customers as well as any additional copies
of those Objects found or recorded on SAP TN's systems for that Fix. Objects included in
compressed files are counted as copies.

12 Based on conversations with Mr. Mandia, it is my understanding that Fixes were sometimes
grouped together for delivery in "bundles." If two fixes that affected the same Object were
delivered to the same customer in the same bundle, only one Object would be delivered to that
customer; however, the customer would have received two Associated Files, one for each Fix.
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Fix.13
·
14 Based on this sample the total number of copies of Associated Files for Retrofit

Fixes is estimated to be 50,247.1~ Similarly, I find that on avemge, there are 655.10 copies of

Objects associated with First or Identified Deliverables ofa Critical Support Fix. 16 For the

Critical Support population, I estimate that there were 637.412 copies ofAssociated Files for

Critical Support Fixes. I
7

For each Fix in the Retrofit and Critical Support samples, Mr. Mandia also counted the

number of Environments used in the development or testing ofiliat Fix. Using the sample of

Retrofit Fixes, I find that on average, SAP TN used 2.63 Environments in the development or

testing of a Retrofit Fix. 18 Based on this sample the total number of Environments used by

SAP TN for Retrofit Fixes is estimated to be 558. 19 Similarly, I find that on average, SAP

TN used 6.35 Environments to develop or test Critical Support Fixes.2o For the Critical

Support population, I estimate that 6,177 Environments were used by SAP TN in the

development and testing of Critical Support Fixes.21

13 Based on conversations with Mr. Mandia, it is my understanding that an Associated File is a
COBOL, SQR, SQC, DAT, or DMS file that is associated with the development, testing or

delivery of a Fix.

14 Based on my results the 90% confidence interval ranges from 233.12 to 240.91.

15 The 90% confidence interval ranges from 49,422 to 5 I,072 for the population ofRetrofit

Fixes.

16 The 90% confidence interval ranges from 655.06 to 655.14.

17 The 90% confidence interval for the total for Critical Support Fixes ranges from 637,376 to

637,449.

18 Based on my results the 90% confidence interval ranges from 2.34 to 2.92.

19 The 90% confidence interval ranges from 496 to 620 in the population of Retrofit Fixes.

20 The 90% confidence interval ranges from 5.98 to 6.72.

2\ The 90% confidence interval ranges from 5,817 to 6,537.
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Mr. Mandia also gathered information to understand Contamination22 ofObjects and

Environments. One measure to capture this information, which was counted for the entire

population of Fixes for Retrofit and for Critical Support, is the percentage of instances in

which customers received a First Deliverable that was contaminated based on Mr. Mandia's

analysis of Objects. For Retrofit Fixes, 89.75% ofthe time that customers received a First

Deliverable, that deliverable was contaminated based on Mr. Mandia's analysis of Objects

found in Delivered Updates and Fixes. This same measure for Critical Support Fixes shows

that 93.72% of the time, customers received a First Deliverable that was contaminated based

on Mr. Mandia's analysis of Objects found in Delivered Updates and fixes.

A second measure ofContamination is provided by the percentage of instances in which

customers received a First or Identified Deliverable where that First or Identified Deliverable

was contaminated based on either Object analysis or on analysis of SAP TN's development

and testing documentation. Based on my analysis of the Retrofit sample, 83.92% of the

instances in which customers received First or Identified Deliverables were contaminated,

based on Mr. Mandia's Object and documentation analysis.23 This same measure for Critical

Support shows that 99.12% of the instances in which customers received First or Identified

Deliverables were contaminated, based on Mr. Mandia's Object and documentation

analysis.24

Another measure of Contamination is provided by the percentage of instances in which

customers received a First or Identified Deliverable where that First or Identified Deliverable

was contaminated based on Object and documentation analysis or based on the fact that the

22 Based on conversations with Mr. Mandia, it is my understanding that a Fix is Contaminated if

Cross-Use of any software occurred at any point in the development, testing, or production of

any Object for that Fix. Cross-Use means a use of an Environment licensed to one customer to

provide support to another customer.

23 The 90% confidence interval ranges from 72.98% to 94.87% in the population of Retrofit

Fixes.

24 The 90% confidence interval ranges from 98.65% to 99.52% in the population of Critical

Support Fixes.
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customer's Environment was used to support other customers. My analysis of the Retrofit

sample shows that 87.19% of the instances in which customers received First or Identified

Deliverables were contaminated, based on Mr. Mandia's Object and documentation analysis

and his analysis oftbe customer's Environment.2s This same measure for Critical Support

shows that 99.19% of the instances in which customers received First or Identified

Oeliverables were contaminated, based on Mr. Mandia's Object and documentation analysis

and his analysis of the customer's Environment.26

A fourth measure of Contamination is captured by the percentage of hashes for the set of

COBOL, SQR, SQC or OAT Associated Files in any First Deliverable that were

contaminated based on Object analysis. The components of this measure were counted for

the full population ofRetrofit and Critical Support Fixes. My analysis of the Retrofit

population shows that 87.66% of hashes for the set of COBOL, SQR, SQC or DAT

Associated Files in any First Deliverable were contaminated based on Object analysis. This

same measure for Critical Support shows 67.96% ofhashes for the set of COBOL, SQR,

SQC or OAT Associated Files in any First Deliverable were contaminated based on Object

analysis.

A final measure of Contamination is captured by the percentage of hashes for the set of DAT

Associated Files in any First Deliverable that were contaminated based on Object analysis.

The components of this measure were counted for the full population of Retrofit and Critical

Support Fixes. My analysis of the Retrofit population shows that 89.29% of hashes for the

set of DAT Associated Files in any First Deliverable were contaminated based on Object

analysis. This same measure for Critical Support shows 82.59% of hashes for the set ofDAT

Associated Files in any First Deliverable were contaminated based on Object analysis

25 The 90% confidence interval ranges from 76.09% to 98.30% in the population of Retrofit
Fixes.

26-y'he 90% confidence interval in the Critical Support Fix population ranges from 98.73% to

99.57%.
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2} Introduction and Assignment

I have been retained by counsel for the Plaintiffs in the matter of Oracle USA, Inc., et al. v.

SAP AG, et al. (Case No. 07-CV-01658 PJH(EDL)) to design a statistically valid sample of

SAP TN's PeopleSoft HRMS payroll tax and regulatory Updates that can be used to

scientifically estimate the number ofFixes delivered to customers by SAP TN that infringe

Oracle copyrights or otherwise resulted from impermissible cross-use of Oracle's software. I

understand that Plaintiffs will use the sample to estimate the percentage of instances in which

the Fixes delivered to SAP TN's customers were contaminated, in the sense that they were

handled or produced in a way that resulted from copyright infringement or breached other

laws. My role in this engagement is to generate a random sample of Fixes to be reviewed

and to calculate population and sample statistics for a number of measures, including

measures of Contamination, based on information and data gathered by Plaintiffs' computer

forensics expert, Me. Mandia.

This report is organized as fol1ows: In Section 3, I discuss my qualifications. In Section 4, I

list the information considered in this case. In Section 5, I provide a brief background of the

matter. In Section 6, I briefly describe the questions of interest. In Section 7, I discuss why

sampling is statistically valid in this case. I further describe the sampling protocol used for

this analysis. In Section 8, I discuss the extrapolation methods used for my analysis. In

Section 9, I present my results. In Section 10, I conclude my report.

I reserve the right to update, supplement, and amend this report as additional information

becomes available.

3) Qualifications

I am the National Managing Director and a founder of Advanced Analytical Consulting

Group, Inc. ("AACG"). I have a Ph.D. in Economics from The University of Chicago. I

have testified in a range of matters over a number ofyears. My curriculum vitae is attached

in Appendix 3.

My billing rate for this case is $627 per hour. The rates ofmy staffassigned to this project

range from $250 to $507. Compensation for AACG is not contingent on the outcome ofthe

proceedings.
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4) Information Considered

My opinions are based upon the review of the documents produced, data provided to me in

this matter, academic references, and my education and experience in research and

consulting. See Appendix 4.

5) Background

Oracle is a leading global database and applications software development company. Oracle

provides its licensed customers with robust customer support services that consist of

telephone and email customer service access, Fixes and Updates.27 and articles that can help

customers address software issues. Oracle specifically provided tax and regulatory Updates

fOT PeopleSoft HRMS to its customers on a regular basis, so that customers using PeopleSoft

HRMS software could remain in compliance with all relevant laws and regulations. One of

the ways in which licensed customers could access these support materials during the

relevant time frame was by logging in to Oracle's password-protected support website,

Customer Connection.

In December 2004, SAP TN was a small company in Bryan, Texas (fonned by ex-PeopleSoft

employees) that offered low-cost maintenance for PeopleSoft and ill Edwards software to its

customers. SAP TN continued to offer this support after being purchased by SAP in January

2005. SAP TN regularly distributed Fixes, including regular deliveries of tax and regulatory

Updates. SAP TN created its Fixes, including its tax and regulatory Updates, using copies of

Oracle software.28

6) Questions of Ioterest

Oracle is interested in measuring the activity that SAP TN was engaged in to develop, test,

and distribute these Fixes. There are a number of ways to measure SAP TN's activity, The

27 From my conversations with Mr. Mandia, I understand that an Update is a group of Fixes

delivered together in a single deliverable, either by Oracle or SAP TN.

28 I have been instructed by Oracle's counsel to assume that, internally, SAP TN distinguished
between its Retrofit Support process and its Critical Support process. I have also been asked to
assume that both processes involved the generation and delivery to customers of tax and

regulatory Updates relevant to various releases and versions of PeopleSoft HRMS payroll

software.
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infonnation for many of these measures can be gathered for the entire population of Retrofit

and Critical Support Fixes to demonstrate the extent of SAP TN's activity. For example, the

number of COBOL, SQ~ and SQC files used in the delivery of Fixes can be calculated for

all Fixes by a computer forensics expert. However, because of the lack ofclear

documentation, the lack of systematic record-keeping by SAP TN, the technical difficulty in

gathering the information required for many of these measures. and therefore the enormous

increase in the amount of time and effort that would be required to gather data for many of

the other measures of interest. Mr. Mandia has collected information for some aspects of

Retrofit fixes and Critical Support fixes based on a scientific, random sample of the Retrofit

and Critical Support population ofFixes?9 These data are used to estimate the value of

measures of interest in the population of Retrofit Fixes and the population of Critical Support

Fixes.

The statistical techniques and calculations that I use in this report to generate results have

been chosen because they are well-tested, generally known and accepted, and well­

documented in standard statistical textbooks. I have selected specific statistical methods for

each type ofrneasure investigated by Mr. Mandia to provide accurate estimates of measures

that are of interest in detecting Contamination. The selection of statistical methods is not

driven by any legal facts or conclusions. These are standard, well-known formulas that are

used in sampling situations.

7) Sampling

a. General Description

Sampling is used in many different scientific disciplines - biology, chemistry, economics and

sociology to name a few - to make statements about a measure of interest for a population,

when it may be too expensive, difficult, or time-consuming to collect information about that

measure of interest for the entire population. Sampling offers some advantages, such as the

ability to gather infonnarion at a lower cost and with greater speed. In many instances,

29 In conversations with me. Mr. Manelia thought that it would require thousands ofhours of time

by highly-trained computer forensic staff to capture data for some groups of measures across the

entire population of Fixes.
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including those in which highly technical or trained professionals may be required to

evaluate characteristics of the observations, sampling also pennits information to be obtained

about a population when review of the entire population is not feasible. While the estimates

produced by sampling are measured with some variation, the extent of that variation can be

measured scientifically to report the statistical precision of the estimate. Furthennore, one of

the powerful advantages of scientific random samples is that as the size of the sample is

increased, the accuracy of estimates based on those samples also tends to increase. So,

scientific random samples can be designed to measure a characteristic of interest with the

level of precision required for the specific purpose at hand. Por example, ifwe wanted to

know how many households in a town of 2000 households had a dog, we would need to

sample about 40 households to estimate that figure within a range of plus or minus 15

percentage points.3o But if we wanted to know that same figure plus or minus 2.5 percentage

points, we would need to sample approximately 800 households. The level of effort put into

the sampling depends on how precisely the characteristic of interest needs to be measured for

the pwposes at hand.

The required level ofprecision is an input given to the statistician. Given the required level

of precision for the question at hand, the statistician can develop a sampling process and

sample size that is likely to provide the precision required. Typically, a sample and

associated statistical tests allow the statistician to make a statement of the following form:

The sample of data show that we are 95% sure that the population average lies within a

certain range, which statisticians define as the 95% confidence interval.31 The number of

observations sampled and the underlying variability of the data wlll determine the degree of

precision that can be achieved.

30 This example is based on a confidence interval somewhere between 90% and 95%.

31 More precisely> Cochran defines a confidence interval as follows: "The '99% confidence'
figure implies that if the same sampling plan were used many times in a population, a confidence

statement being made from each sample, about 99% of these statements would be correct and 1%

wrong." William G. Cochran, Sampling Techniques, Third Edition (New York: Wiley & Sons,

1977), 12.

10



Often prior to taking a sample, an analysis will be performed to estimate the number of

sample observations likely to be needed to achieve the desired precision of the estimates. I

list three elements to this process and discuss them further below. First, the desired

confidence level at which results are to be reported needs to be established. The higher the

desired confidence level, the larger the required sample size will be. Second, the desired

precision with which the results are to be reported is chosen. Finally, some rough estimate of

the standard deviation of the measure of interest in the population is often used to determine

how varied the population being sampled might be. This is done based on either some prior

information about the characteristics of the population or on a initial review of the data or

even a small sample of the data, often called a probe sample.

Once the sample size has been determined, a scientific random sample is drawn from the

population. If the sample is chosen so that every member of the population has a known

(non-zero) probability of being selected in the sample, it is possible to draw conclusions

about the broader population based on the sample. A classic sampling method begins with

the enumeration of the entire population. The sampled items can then be drawn

appropriately from this population using a random nwnber generator, which selects a number

from across the range of the enumerated population one after another until the desired sample

size is collected. This type of classic random sampling is known as sampling with

replacement. as an item selected in any round is replaced into the population so that all items

in the population have an equal probability of being selected into the sample in each draw.

For purposes of illustration, suppose that a researcher is interested in detennining the total

number of computers in office buildings in two city blocks, but it is very time-consuming for

the researcher to walk around each floor of each building to count the number of computers

on the desks. Further suppose that she has some rough knowledge from a public source that

on average there are about 40 computers on each floor of a high-rise office building, but

some have more and some have fewer. She estimates that on average the actual number on

each floor will vary from the 40 by about 18. She knows that there are a total of 600 floors in

all of the buildings in these two city blocks. She assigns each floor in each building a

number so that the floors are numbered from 1 to 600.
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In order to design the sample size, she decides to use a 90% confidence level and a 20%

precision range; that is, she wants to be able to say that if she sampled from this population

repeatedly. 90% of the time the true number of computers would be within plus or minus

10% of her result. Based on the information she has about the average number of computers

per floor and how this average might vary across floors, and her goals of a 90% confidence

level and 20% precision range, she uses standard statistical formulas to determine that she is

likely to need to sample 50 floors. The final estimate of how many computers actually exist

on those floors will be calculated once the sample is taken, but for now the researcher is just

trying to determine approximately how many floors need to be sampled to get a precise

enough estimate of the average number of computers per floor.

To determine which 50 floors to sample from the population total of 600, she would need to

randomly pick 50 numbers from 1 to 600, then go to those floors and count the total number

of computers on each floor. Table 1 is an example of the data she would have once she has

counted the number of computers on each ofthe 50 randomly selected floors:

TABLE 1: EXAMPLE

Number of
Floor" computers

461 30

325 SO

n4 27
100 49
189 45

151 24

342 56

441 20

200 4S

150 57

Number of

Floor" COmp~

34 13
143 25

102 47
76 53
48 33

574 31

9 42

540 34

144 45

186 44

NumbeJ'of

Floor If COmputen

90 10
223 4S

2SO 62
374 33
369 29

272 42

260 90

532 23

198 15

194 77

Number of

Floor" COmputers

159 39

m 57
n 44

22 32
46 15

136 7

205 49
5U 32

S08 22
56 U

Numberot

Floor. COmputers

laS 11

32 65
397 27

76 53

205 49

599 13

401 56

141 43
S11 n
~7 27

Using these data, she can calculate the average number ofcomputers per floor in her sample,

which turns out to be 38.5; a bit lower than the 40 she used to determine the sample size, but

that difference is of no concern. Her result of 38.5 is the estimate obtained from the sample

and is the best estimate of the average number ofcomputers per floor based on the sample.

Further, she can extrapolate to her population of 600 floors and estimate that there are 23,100

computers in the buildings in these two blocks
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If her random number generator would have produced a different set of 50 floors, her sample

average and the extrapolated total could have been different. The likely difference would

depend on the sample size she has chosen and the variation in the number of computers on

each floor. Using the data she has, she can estimate that likely variation, with a calculation

known as the standard error, which measures the average variation in her sample. If the

standard error in the sample is large. her estimate of the number ofcomputers on each floor

will be less precise than if the standard error in her sample were smaller.32 Once that

standard error of the sample is determined, it can be used to calculate and report an upper and

lower bound for the estimated average number of computers on each floor and the total

number ofcomputers on all 600 floors of the office buildings in the population. At the 90%

confidence level, the upper bound for this total is 25,711 and the lower bound is 20,489.

This is equivalent to saying that if she were to take repeated scientific random samples of 50

floors, there is a 90% chance that the true value of the total number of computers on those

600 floors is between the confidence bounds calculated for each of those samples, in this

sample 20,489 and 25,711. If the researcher required an estimate of the number of computers

in the buildings plus or minus 1000 or even 200, she could achieve that by increasing the

sample size.

b. Protocol

The issues in this maner provide a compelling reason to use sampling because the kind of

infonnation necessary for determining the extent of infringement by SAP TN is extremely

difficult to gather for some measures of interest, in terms of both time and cost of collecting

the data.33 The required degree of precision for estimating these measures can be achieved

through a sample. The unit of measure is a Fix, as defined by Oracle's computer forensics

expert, Mr. Mandia. Internally, SAP TN distinguished between its Retrofit Support process

32 The statistician has no influence over the standard error found in a sample of a given size. The
standard error of the sample is simply a characteristic of the sample she has drawn that reflects
the variability in the sample of a given size.

33 In conversations with me, Mr. Mandia thought that it would require thousands of hours of time

by highly trained computer forensic staff to capture data for some groups ofmeasures across the

entire population of Fixes.
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and its Critical Support process. Therefore, these two types of Fixes are treated as two

distinct populations. Mr. Mandia generated a complete listing ofRetroftt Fixes and a

complete listing of Critical Support fixes.

There are many measures for which I have been asked to count or estimate the value for the

broader population of Fixes. The measures of interest and their measure number are Hsted in

Table 2, below, which I received from Mr. Mandia as ORCLX-MAN-000205. In addition to

detailing the description of the measure, Table 2 indicates whether a measure is counted for

the total population or sampled. It also lists the source from which the data were collected.34

The information for some of the measures was stored by SAP TN in such a way that it could

be readily captured electronically for the entire population ofFixes in both the Retrofit and

the Critical Support populations. These are the measures that are indicated as having a full

"Population Count." The information for the remaining measures required more resources

per collected observation because it was not easily captured electronically, required time­

consuming investigation per individual Fix, or was extremely costly to gather. These

measures are described as having been "Sampled." Some of the measures listed below were

calculated by Mr. Mandia as the sum of other measures in the table or as the union of two or

34 The information in Table 2 was provided by Mr. Mandia. Based on conversations with Mr.

Mandia, it is my understanding that:

• The Data Warehouse referenced in Table 2 consists of approximately ftfty computer
systems inside the SAP TN infrastructure; these systems contain file servers. libraries of
software and support materials downloaded by SAP TN, and records of when files were
created, last edite~ or last accessed.

• BakTrak was used by SAP TN to track the creation and restoration of Environment
backups.

• Consultant Docs and Templates is a directory on server TN-FSO 1.

• Environment Backups refers to compressed files containing copies ofall or part of a
PeopleSoft application.

• Analysis refers to Mr. Mandia's analysis of the Fix, Objects, documentation, or
Environments, as referenced in the measure definition.
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more measures in the table. In addition, I calculate some measures as the ratio of two

measures that I received in the data. I will discuss all of these in further detail below.

The sample for each population was selected using sampling with replacement as follows:

I. There were 223 Fixes in the Retrofit population and 1,386 Fixes in the Critical

Support population. Within each population, each Fix was assigned an item number

sequentially.

2. Using a random number generator, I selected numbers ranging from I to 223 for

Retrofit and from 1 to 1,386 for Critical Support, and I generated the random sample

for each population. As mentioned above, this method is known as sampling with

replacement so that each item in the population has an equal probability ofbeing

selected in each draw of the random number. Sampling with replacement allows for

use of classic statistical formulas to estimate precision of the findings from the

sample. This well-known technique is discussed extensively in statistical texts.3~

3. The sampling numbers were then given to Mr. Mandia to collect the relevant data for

each Fix in the sample.36

4. The sample size was determined based on examination of the data available for two

measures of interest for which Mr. Mandia was able to collect data for the entire

population of Fixes. Mr. Mandia provided this data to me as ORCLX-MAN-ODOD6D,

the Excel workbook containing the results ofhis findings for the two measures of

interest across the entire population of Fixes in the Retrofit and Critical Support

35 William G. Cochran, Sampling Techniques, Third Edition (New York: Wiley & Sons, 1977)

18,29-30.

36 The list of Fixes for each of the populations included Fixes with a status of"Cancelled,"
"Research Only," or "0." However, these three types of status were detennined to be
uninfonnative for the purposes of the measures of interest. Therefore, if the random number
generator selected one of these Fixes, it was replaced (in the sampling order) with another Fix.
Accordingly, the population to which the sample results are extrapolated does not include Fixes
with a status of "Cancelled," "Research Only," or "D." The distribution of the status of Fixes for
each population and sample is shown in Appendix 2. See Figure I.
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populations. Additionally, there was discussion of the characteristics ofone of the

measures for which it was extremely costly to gather data; this measure was the

numher ofEnvironments used in the development or testing ofthe Fix, as identified in

the development. lesl or other documentation. I was asked by counsel to calculate

samples sizes based on a 90% confidence level and 50% precision range for this

measure, which yielded a sample size of46 for Retrofit and 238 for Critical Support

F· 37Ixes.

5. For the samples, Mr. Mandia and his colleagues reviewed information related to the

Fixes in the order that I provided to them from the random number generator. The

results of his fmding for each individual Fix in the two samples were entered into an

Excel workbook for each of the 44 measures Me. Mandia reviewed for the HRMS Fix

analysis. For some measures, Mr. Mandia reviewed the entire population of Fixes in

the Retrofit and Critical Support populations. Mr. Mandia provided me with

ORCLX-MAN-000061, the Excel workbook containing the results of his findings for

the samples and the populations of Fixes. I use the reported information in that Excel

workbook to generate my results and conclusions.

6. I provided my results to Mr. Mandia as ORCLX-AACG-OOOOO I, a set of tables for

the population of Critical Support Fixes, and ORCLX-AACG..Q00002, a set of tables

for the population ofRetrofit Fixes.

37 Table 2 lists all the measures of interest. Measure 116, the number of Environments used in

the development or testing of the Fix, as identified in development, test, and other

documentation, was the basis for detennining the sample size. The assumed averages and

standard deviations used to calculate the sample size were based on simulated data for measure

116, where it was assumed that measure J16 should be zero whenever measure 104 is zero and

that the distribution of the non-zero values measure 116 would be similar to that of measure 115.
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TABLE 2: LIST OF MEASURES
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TABLE 2: LIST OF MEASURES (Continued)
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8) Measurement of Results

3. Population Count Measures

Table 3 below lists the measures that were counted for the entire population of Fixes, in each

of the Retrofit and Critical Support populations.38 For these measures, I calculate population

statistics that are presented in the next section.

38 Measure 103 is the status of the Fix. I do not calculate any statistical results for this measure

and therefore it is not listed in Table 3. However, the distribution of the status of Fixes for each

population and sample is shown in Appendix 2. See Figure I.
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TABLE 3: LIST OF MEASURES COUNTED FOR ENTIRE POPULATION
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143 Upda~ and f"IllK)
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b. Extrapolation Metbodology for Sample Measures

In this section, I describe the techniques used to estimate the values for measures that were

reported only for Fixes that were sampled from the populations ofRetrofit and Critical

Support Fixes.

For the measures that are sampled, I use standard statistical formulas to calculate the

estimated frequency of occurrence in the population and the precision with which that

estimated occurrence is calculated. I use the information provided by Mr. Mandia in the

sampled data to estimate population totals and averages. The methods used for these

estimations are standard statistical techniques that are found in commonly used statistics

books and articles. These texts and articles discuss which methods to use for different types

of data. For example, when estimating the total or average nwnber of computers in a sample

offioors in a set of office buildings, a mean (average) estimator may be appropriate.

However, when estimating the proportion ofmovie patrons that liked a particular movie, a

different estimator tailored to a "yes" or ''no'' answer would be used. Similarly, in this

report, the specific statistical method used for each measure depends on the nature of the data

for in each measure. I use the mean per unit estimator for most measures (102, 114, 116,

119,123, 124, 126,139,140 and 141), and the ratio estimator for two of the measures (131

and 132). For the measures that are the union or sum ofother measures (117, 120, 128, 129,

and 134), I estimate the population total and its variance by taking into account the fact that

some of the underlying measures have been counted for the whole population. I describe this

method in detail below.

I. The stqrby-step process I use to project the averages and totals from the observed

samples to the total population for measures 102, 114, 116, 119, 123, 124, 126, 139,

140 and 141 are described below. The related formulas for the mean estimator I use

fur these measures are presented in Appendix I.

• The first piece of information needed to calculate the population total is the

average occurrence oftbe measure per observation in the sample (sample average).

Each occurrence in the sample is added and then divided by the total number of

observations in the sample.
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• The occurrence of the measure in the total population is estimated by multiplying

the sample average, calculated above, by the total number of observations in the

population.

• Next, the standard error of the sample is calculated by taking the difference of

each observation from the sample average, squaring it, adding up that squared

difference across all observations in the sample, dividing the resulting number by the

number of observations in the sample minus 1, and taking the square root of the

result.

• The standard error of the sample mean is calculated by dividing the standard error

of the sample by the square root of the number of observations in the sample.

• The standard error for the population total is the number of observations in the

population multiplied by the standard error of the sample mean.

• The estimates of the population total, the population mean, and their respective

standard errors are scientifically valid estimates of the true values in the population

when the sample is generated randomty.39

Table 4 lists the measures for which I use the mean per unit estimator.

39 Paul S. Levy and Stanley Lemeshow, Sampling of Populations, Fourth Edition (New York:

Wiley & Sons, 2008), 55-58.
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TABLE 4: MEASURES ESTIMATED WITH MEAN PER UNIT ESTIMATOR

Total number 01 fixes for d~t1nctversIons, based on the versions

supported by SAP TN for customers (SM, Delillef'ed Updates and

102 FIxes)
Total number of COBOL. SQR. sac. DAT or OMS Associated ~iles

114 attached to SAS records (SAS)
Total number of environments L1Sed In dewlopment or te~ng of
fixes. CIS Identined in development test and other documentation

116 (SAS, Consultant Docs and Templates)

Total number of ]nsunces In which customers who did nl7t TlKeNe a
119 First Deliverable receIved an Identified DeJlverable (SAS)

Total number of Instances in which customers received a Flrst or

Ideotilled Deliverable contaminated by use of a generic
environment, of some other customer's environment, or of an

123 enllirOllment built from another customer's softwa~ (Analysis)

Total number of instances In which customers received a First or

Identified Deliverable contaminated by development using the

124 source group model (Analysis)

Total number of instances in wh'lelt customers received a First or

Identified Deliverable other than from an environment buill solely

126 from their software 8l\d used solely for them (Analysis)

Total number of unIQue hashes for the set of COBOL SQR or sac
139 Associated Flies In lderrttfied Oellverables (SAS)

Total number of unIque hashes for the set of OAT Of OMS Associated

140 Files In Identlfled Oellll2rables (SAS)
Total number of unique hashes fOf the set 01 COBOL, SQR, SQc. OAT

or OMS Associated Files In Identified DelivE'ables (SAS)

141 (139+140)

2. Measures 117, 128, 129 are composed of the union of two or more measures, and

therefore I call them composite measures. A union may be defmed as a sum with

overlapping duplicates removed. The total and variance for these measures are

estimated by taking into account the fact that I have full infonnation on the

component measures taken from the analysis of the full population. I demonstrate by

example for measure 117, which is the union of measures 115 and 116. Measure 115

is counted for the entire population, but measure 116 is counted only in the sample.

In addition. some of the occurrences counted in 115 are also counted in 116. In this

sense there is an overlap in the count ofoccurrences in these measures, which Mr.

Mandia recorded. I calculate the amount of this overlap, designated as Overlap1IS. 116.

for each observation in the sample by subtracting the sum ofmeasures 115 and 116

from measure 117. Similar calculations can be performed for measures 128 and 129.

Table 5 lists these measures and I discuss the relevant relationships in Appendix 1.
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TABLE S: UNION MEASURES

Measure

TOlal number of enviroNnents used In development or testios of

fixes (SAS, Derrvered Updates and J:illes. Consultant Docs and
Templates)

117 (Union 115.11.6)

Talai numbef" of instances in which customers rec:elved a

contaminated r:irst or Identified DeliYerable based on anal~s of

objects and of development and testing document2tion

U8 (Union U2,U3.12A,125)
Talal number of instances in wfllch customel'S received a

contaminated fb based on object and documentation analysis, when
cross-use of a customer-specific environment reflders activities on
behalf of the eustomers Infringing (Analysis)

U, (Union 122. 123, 124, US, 126)

3. Measures 120 and 134 are each composed of two measures, and therefore I call them

composite measures. Measure 120 is composed of component measures 118 and 119.

Measure 134 is composed ofcomponent measures 114 and 133 . For both measures

120 and 134, one component of the measure is recorded for the entire population and

the other component is reported for the sample. For measures 120 and 134, since one

of the components is measured for the full population, the only source of variance is

the component that is measured only in the sample. Therefore, for measure 120, the

only source of variance is measure 119, and for measure 134, the only source of

variance is measure 114. Table 6 lists these measures and I present the related

formulas in Appendix 1.

TABLE 6: MEASURES THAT ARE SUMS OF OTHER MEASURES

Mealure
Totel number of inst8nces In whIch customers received a First

Deliverable Of' Identified Deliverable (Delivered Updates and F1x-es,

SAS)

120 (118+119)
Total number of copies of objKts comprIsing First or Identified

Deliverables (Including copies located In compressed files)

(Delivered Updates and FiKes, Dau Warehouse, Environment

Backup, BakTl"ilk, SASJ
B4 (133+114)

4. For two measures, measures 131 and 132, I use a ratio estimator to estimate their

population means and population variances. The ratio estimator can be used to report
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population totals, means or ratios, such as in measures 131 and 132.40 Table 7 lists

these two measures and I discuss the related fonnulas in Appendix) .

TABLE 7: MEASURES ESTIMATED WITH THE RATIO ESTIMATOR

MIl.Rlre

Percentage of lnstanees In which customers received a first or

Identified Deliverable where that first Of Identified Deliverable wss

contaminated based on object and documentation analysis

(Analysis)

131 (128/110)
Percentage of instances In which customers received a Rrst or

Identified Deliverable where thaI First or Identified Oeliverable was

contamInated based on object or documentation analysis or on the

faet that the customer's environment was used to support other

customers (Analysis)

132 (129/120)

9) Results

In this section, I discuss the results of the population counts as well as the various

extrapolation methods described in the section above. The tables below are presented in

groups of measures that conceptually belong together. This grouping has been provided by

Mr. Mandia.

Tables SA and SB show the results for measures related to numbers of versions affected by

SAP TN's activities. Measure 101 is measured for the full population and therefore does not

have any reponed standard deviation or confidence interval. Measure 102 is measured only

for the samples for each type of Fix. Table SA illustrates that based on this sample the 90%

confidence interval for the true value for the total number of Retrofit Fixes for distinct

versions ranges from 338 to 455. This means that in repeated samples the true value in the

population has a 90% chance of falling within the confidence intervals constructed in this

way from the sample.

40 The ratio estimator is often used for estimating ratios in the population. See William G.
Cochran, Sampling Techniques, Third Edition (New York: Wiley & Sons, 1977) 30-31.
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TABLE 8A: VERSION MEASURES FOR RETROFIT

RWafit
S.mples.:41
Populftl_ sa.: W
Cenfl.....~I:~

T.....I TertIIl StDncbrd Avenll" A""""ICI Stand.rd
Lowor Up,.. l .....rof Low., Upper E.....,01

M.asute Sou"d Tot=Il Bound TotIl Bound Avwap Sou"d A"""IG
TOlaI numbe< of~ f"" dlslfn~ ve<slons, .<eotdlng 10 th~

101 Appllatlon Ilelease fl~ld In SAS (SAS) ZAS 1.16
Tocal number of fi.-es for distil\O versions.~ on the lle'tSiOtlS
supported by SAP TN for customet5 (SAS, o..l~ UpdalO!S and

102 FIxes) 338 :H6 455 36 1.59 1.17 2.15 0.17

TABLE 8B: VERSION MEASURES FOR CRITICAL SUPPORT

Critk.tlI Support
s.tnple Sbr. Z3I

1"oftu1Rl- SiIr. m
Cor!fhlon.. a-.I: tcI"

1'_1 TGW ~rd Ave.... Ave",1'" Stanclerd
Lower Upper Erro, of Lower Upper lrro,of

Measure ......... 1'ObI Iou"d 1'_1 80IIftlI A~,. Bound AWlrq_

Tot3l numl>N of fixes for <llstl net 1IetSI~. according ID the
101 Appliution R<!lease field In 5AS (SASI 712 o..n

Total numbel or fl.M fel dJstltl et ""<slens. baS«! on t .... IIerSlo<1s
supporu!d by SAl' TN ro, c\dtem~ (SAS. Oel;ve<1!d Updates and

102 ..""") 4,869 '-213 5.556 209 500 5.36 5.71 0.21

Tables 9A and 9B show the results for measures that record infonnation based on analysis of

hashes for COBOL, SQR, SQC, DAT or DMS files. Measures 104, 105, 106, 142, and 143

are measured for the full population and therefore their respective results do not need

confidence intervals because they are reported with full certainty. The results for measures

139, 140, and 141, on the other hand, are reported based on extrapolation from the samples

and therefore are presented with confidence intervals. Table 9A shows that there were 2,228

total numbers of hashes for COBOL, SQR, SQC, DAT or DMS Associated Files that were

modified for, or included in, First Deliverables for the population of Retrofit Fixes. Table 9B

shows that there were 10,245 total number ofhashes for COBOL, SQR, SQC, DAT or DMS

Associated Files that were modified for or included in First Deliverables for the population of

Retrofit Fixes.
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TABLE 9A: HASH-RELATED MEASURES FOR RETROFIT

Ite-'it
So"" .. SlJe: 46

'0'........ Slzr. 212
CDnfld8nce LneI:~

'''''II '_I StlI.....rd "VII"'IO A.-.p StlIn.....d

Lower Uppa. Error of Low..- Upper tnorGt

Meuu.. Bo.."d Tcrtal lou.... T_I 8out>d ....~ Bo..nd A........

Teol nwnller of bashes for COBOl. SQIl. or SQC AsoocIa~ Files

I Jthai. were modified for or 1",1ud.d In First DellvetablH(DeI1-ed

1()4 UpdalQS and~) l","
Total n....t>l!r of hasho-< 1M OAT or OMS Ass«jat~ 1'1"'. th.at ,.........

modlfl<td for or Included In FIrst Dellv...bl~ (O"'I.....AN:I Updat<K and

FlEe<)

lOS (142.143) '4IlZ 2.I1
Total nurnbe< of ....""" fOO' COBOL. SQA. soc. OAT. 0< OMS

I
Assoclatltd fllK d>lt~ modlfled lor .... inclvdo>d In AlS!

Doliverobl.,; (Olll""ntd UpdalK and RIU!SI

106 (10"105) ~ ::JTotal num~, 01 unl"". haW~ lor tt>e ...1 of COBOL SQA or sac
139 Assocloted FIle< In ldentlfled Oool~bles(W) 430 tOt un 283 2..03 6.49 UE

~

Tocal~ of unique hashes for the setof OAT or OMS A55OCia~1 -5681 1.06
2.

68
1

o.A!lFiles in klentified o.liIIet"Ibies (SASj m 104 LS7

Totol number of unlq..e "-$hes f<>r tt.. _ of COBOL. SOR. SOC, OAT

or OMS AsSQ<~ted f'lr"" In ldentlll<td Del"--bl~ (SAS)

141 (~140) 669 t.aoo 1,931 3B4 3.15 LU 9.111 1.1\

T<lUll nurnMr of hashes I.,.. OAT As'SOClaled Files lhal wet't modified
142 for or Included In Frrst Delivenble:s (DeliWred Updates and Fixe:sj :tz,I 1M

Total .........I>e, of hashe:< lot OMS As500da~ Fi 1M thai ,,,.,~ modl/i<td

143 f<>r Of i",tude<! in first Deln-ables (Deli-..d UpdalM and F"ou-sl 25lI L.ZZ

TABLE 98: HASH-RELATED MEASURES FOR CRITICAL SUPPORT

Critlcel Support
SO..... Sbo:DI
Popubotion SIm: !n

COrdlohn.........' !a

Total '_I Sbndord A\f.~ A...rap Sbndonl

l.<rwIr U",... In'orof ,--, Uppor Error Gt
M.....,. Bound Total Bo..nd Total Bo....d Ave..,. lou.... A.,.,...

Total n"",~r01 ha-shes 10' COBOL. salt .,.. SQC AssooIate<l flies

that __ modlli.d lor IX Indudod In first Oeli~bll!${Deliwnl<l

104 Upda_ .nd _IRS) 3,.t04 ~

T0Ia1 numbet of l\a$he-s 10. OAT or OMS AssocLated Fi Ie. tllal wete

modjfled fo, or induded ltl First. Deliverables (DeliYeted UpdalM and

Flus)

lOS (l42+l.43) 6,341 6.5Z

Total Ilumbo!, of ha"'~. lor COBOL. SQIl sac. OAT. 0< OMS
Assod..od fllK m.r _ modified 1M cw Inclu~ in first I

DeJ~bIes (De'l~red Upd_ al'd Fix~s)

106 (104+105) 10,245 10.53

TObl! number of unlqu~ lushes lor tI>e:lel of COBOL SQA 0' sac
139 AssoOa~ File-s In l<lentJfled Deli_abIes (W) 14 n 59[ l<l 0.01 0.04 0.06 0.01

Total number of un... h..ne. for tM He 01 OAT IX OMS Ao«<l:ated
140 A~ in IMfltified ~IMrables' (SASl 0 • 25 0.00 0.01 0.03

Total nvm~r of unl_ hasMi ford>~ set of COBOL salt saC. OAT
IOt OMS Associated Files In Ide-ntiFiH oerrveQble-s 1SA5)

141 (139-0140) 20 4S 70 IS 0.02 0.(15 0.07 0.02

Total number of hoIshes lor OAT AsSGclate<l Files that ,_ modified I
142 for or included i" Hrst De!iv19b&.5 (Oeliwred updates and fix...) 3,611, 3.n

Total number of Iush"S lot OMS Assoclal"'" Ales thai wem modlfi""

143 fOf or induded In Arst Oelive",blK rDelivered Updates and FUe:<j :z.m 2.80

.""~f>'ldu~__O'< __ vsI~ 10.000_01__"9_ "'rro<>fi_"'''''''''''d~''I_1Ld "'~IM"t1<>dMlt"O'l>"ot~. S« 8 ft-&IU

~,/'O'f)I. A.tIM~ 10 tIt~ ~.ldtrJpmofl &.;len 199!L 1u-.1"
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Tables lOA and lOB show the results for measures that record information for Objects

impacted by SAP TN's activities. Many of these measures are counted for the full

population and therefore their results do not need confidence intervals because they are

reported with full certainty. Measure I34 is reported for the samples of Retrofit and Critical

Support Fixes and, as described in the preceding section, is a composite measure.

Additionally, the results presented in Tables lOA and lOB take into account the fact that

measure 133 (component measure for measure 134) is counted for the entire population of

Fixes.41 Table lOA shows that the estimated total number of copies of Objects comprising

First or Identified Deliverables (including copies located in compressed files) is 50,247 for

Retrofit Fixes. The 90% confidence interval ranges from 49,422 to 51.072. This means that

in repeated samples the true value in the population has a 90% chance offalling within the

confidence intervals constructed in this way from the sample. Similarly, Table lOB shows

that the estimated total number of copies of Objects comprising First or Identified

Deliverables (including copies located in compressed files) is 637,412 for Critical Support

Fixes. The 90% confidence interval ranges from 637.376 to 637.449. This means that in

repeated samples, the true value in the population has a 90% chance of falling within the

confidence intervals constructed in this way from the sample.

41 In Appendix 2, Jpresent the results for these measures based on extrapolating them from the

sample. See Tables A.2 and A.3.
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TABLE lOA: OBJECT-RELATED MEASURES FOR RETROFIT

RIiti'Ofit$lI"',IIO_"
....pulatlolt SIw. 212
GDnflde..... l.ev1tl: teN

T~ Total su"d...d A_rap Av..... SUncianl
I..ow<!r Upper (fI'Ol'of Law., Upper Enorol

M~... Boline! Total Bound Total Boll"d Anne- 8olI"d A_.

Total numM' of hashes 10, COBOL. SQJl. SOc. OAT or OMS
AS£OClaled files In any rI~1 Deliverable thn '-. not In any

107 Su\>se<tuenl Dellwrable IDellwred Upd.tes.ftC! Fixes) 517 1M
Total ~urn"'" of COBOt. SQIl. sac. OAT 0< OMS AsSOCl8led F11~

found In ~ ..t Dellverables rOt customers (Dtlivered Upda~ and

lOB FIxes) 5,128 2A..15

Tl>UIl numbe, of COBOL. SQJl. sac. OAT or OMS Assoc:leted ,Files In

dupliute copies of each customer's First Dell_able found on

09 Delivered Updates and Fixes lDeli\l4!red Updates and FI_) u.m ".57

To~1 numboe, or dupli <.ale CDples of the CO&OL SQJl. SOC. OAT or

OMS Associated riles. enumeraled In measu~ 107. found In the

Data Warehou"", (otl;er thM In environmenl ba"""ps) (Data

110 W~uu) 9,1.37 43.10
Total n....M' o/COBOL. SQJl.SQC. OAT or OMS Associated rI~ itt

duplicate copies of each customer's rlrst Oeliveable. found In the

Dna W.rehouse {othe, tl;.n In env;,onmenl baclwps) (Data

UI W"'usel 5"'" Z6.Q

Total n....ber of duplicate copies of the COBOL SQIl. SOc, OAT Ott

OMS Assocla~ riles. enume",ted In _asu~ 107. found In

il2 environme<>I bacbll)S IEnvironment Baclcupsl 1£,041 "n
Total rwmber of duplicate copies of the COBOL, SQ.R and SOC I
Assoc:lamd flies recorded by a BaktJa~. enlJV ......... the aS$OClated

o.U113 backup is not~ in the Data Wa",house lBakT"'k) II
I

Total number of COBOL. SOR. SOc. OAT 0< OMS AssocIated FilK

7.70
1

114 attached to SAS recold. (W) 806 J,6I1 2,456 502 3.80 11.59 2.3

Total number of cmples of obJ_ compr1linl First Dellwrables

(Indudinl coplas louled In COInpR'Ssed files) (Delivered .updates

and Fixes. Data WarellouS<l. Environment Bac,kup. BakTq~)

133 (I08-+109+Uo.Ul+U2+113) 4I,aI 2a.I2
Total number of coples 01 objects comprising First or Identifled

~I"""bl_(i""lud;ng copi.. locatod i" compr......d fll••)"

(De/ivqre<! Up,!3les and rlxws. Data Wa""'ou.... Envlron""'nt

B.ackup. B.al<Trak. W)

134 (133+114) 49,.422 50,247 51,072 502 233.12 237.D2 240.91 2.37
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TABLE 1OB: OBJECT-RELATED MEASURES FOR CRITICAL SUPPORT

CrltIC.1 SUpport
SIImpl. 51-.: 23lI
I'opl>latIon $lZII: m
Confid_ ~l: til"

Total Total S't.Ilnclllrd Ave..... Ave"I~ --Low., UpI'''' Erro, til ~ Uppet _of

MebU~ Bound Total Bound Total .....nd Avera... .....nc1
A__

Total numMr 01 huhH fo. COBOt. SQIl. SOC, OAT or OMS-

Assodat1>d Files 11\ ~I\Y First Dellverable t~t 'vet1! not In .ny

107 Subsequ_ Deliverable (Delivered Updates and F"ares) s,w t.e
Toul number of COBOL, SQIl. sac. OAT o' OMS Associated ',I~

Iwnd in F"Of'l,t Delive-rables lor Ctl$(()mers (Delive<ed Updates and

108 "lC<!S) S4,s4B 56.CMi
Tot8I number of COBOl. SQIl. sac. OAT or OMS Assodited FIles in

du"II~. C091as of e~dl cuslom..... FIrst Oelh,..I3tI'" found on

109 Delivetl!d Updates .nd F"0lti (oel~ updates .1Id FllOIS)
ft_

7LH
Total numbet of dUlllleate copIes of the COBOL, SQIt sac. OAT Of

OMS Assodalied F;les. enumerated In measure 107. found in th...

Data WarvIoouse (otIIorr than in envlronm""t baCIru~) \Oal<l
110 Warehouse) 149,6S5 lS1.D

Total numbe. of COBOl. SQIl. SQC;, OAT Of OMS AsS«llted FIles In

duplicate copIes of each,_t's rtrst Deli\l8tllble, fotmd in the
Da~ Warehouse (other than In enwironment ~ckups)(l>I~

111 W.rel>ouse) 7l,7IS 7U.
Total number 01 dupliCilte copi... of~ COBOl. SQJl, saC. OAT or

OMS As"",1aud riles. Mumeraled'I\ IIIMsu.e t07. foul\d In

112 environment ~ckup>.IE~1&dcujM) 2?4,J49 2&l.M

Total numbeT" of dupllate "'Pies o( the COBOl. SQJl .1Id sac
As~ Files recorded by .' 8aktrak entry where the associated

113 beckullis not present 1(1 die 0-Wa~ (8akTralt) ~;ou
,

17.110

To~1 number of COllOl. SQ$l, sac, OAT or OMSAssoela~Files

114 ilttached to SAS records (SM) 29 0 102 22 0.03 0.07 0.10 0.02
T~I "umbel of copies of obJeclS comprisinc Am Deli.-..bles

(Inc1udin8 c.opl~ IoeaWd in compr.ssed tolti) (Del~Updalfl

and Roes, Data w....hotJse. £tMronrneIlt Baclrup, BakT..k)

U, (10&+1~11o-.111.112.113) 137,3471 w.oa
Taul number of coplK of obJKU comprising First Of Ide<rtl(led

DeIhle<ablM (IndU61ns copies located In compressed files)'

(Oel'-'ed updates .nd Fl~. Data Warehouse. fnWonnIenl

&tlcup. 8akTro" SAS)

134 (13).0.114) 637,376 U1,412 637.449 22 6SS.06 "5.10 6SS,1A 0.02

Tables 11 A and 11 B present results for measures that record information for Environments

affected by the Fixes distributed by SAP TN. Measure 115 is reported for the full

population, and therefore its results are reported with full certainty aod do not require

confidence intervals. Measure 117 is reported for the samples of Retrofit and Critical

Suppon Fixes and, as described in the preceding section, is a composite measure. The results
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presented in Tables IIA and lIB take into account the fact that measure 115 (component

measure for measure 117) is counted for the entire population of Fixes.42

TABLE ItA: ENVIRONMENT-RELATED MEASURES FOR RETROFIT

~

s....... Sbr..
Pop..a.tIon sa, W
CDnfid_ Lew!:~

T-' Tolal ~rd A....~ Awr2p' Standard

I.rww Upper Eno.aI a-... u,.... E...... ..t

Masu.. Iolnld T~1 Iouncl T_l BoundA~ Bound A~

Taeal ........of enwl,O'. , lei ItS loISed 1ft deveI..-r or~ of

Ifbres. as~ In OAT~. Files in;lt F"ltSt DtINetahIe
115 (OeIMtnld UpDt.s and Fixes) ~ OM

Total n.-bet of ~...",.rItSused In 6evelopMllt 0< t.KdnI of
'des.. isid~ in deve!o_t.ltiI:~ other docurntf\talion

116 (SAS. Consultant l[)o,cs and ltMpIates), 441 nz sa2 43 2.08 2.A1 2.74 0.20
TCltAII'dllber of~ used .... dewjOjlml!ftt 01' temne of

~I
,"'..... (SAS.Oel~ Updaw. and~~nt [)o,cs and
Ternpbtes)

117 (II""" 115,1Hi) -49'6 5SI 38 U4 2M 2:92 Ol1~

TABLE 118: ENVIRONMENT-RELATED MEASURES FOR CRITICAL SUPPORT

cntIcal $uj>lIOrt

SMftpla SIa: 2Ja
......Iation Sbr. 97J
CGllfIdenca LewI, IOl'

TorQ! Te>taI Sta.....,d A...... -.... Sbarbrd
l.ow<ir Uppe, _<If a.o-, Up..... (rro, ..t

M........ .....nd Total Io....d TOUI Iovrwl Awe.... .....nd A~

Tot<al nUmNr of~ used In development or 'e,alng of
fllces. as Ide~ In OAT ~5OC1aM Rles In a Am OeI'-1IbI.

Its (Delivered lJpda,*s and fboI:s) J"a1
I

2AI
T"",I numbR< of omIIil"OnfJWfllS~ in d_lopment 0< l8Iing of

rilles. as Id...uf1ed In developmenttes' and ocher dOCllm""talion

116 (SM. Con"'~1II Oocs and T.mplatH) 3.502 S,M7 4.233 222 3.60 ..., 4..35 0.23
T_I nurnbotr of envl,-..n!S usad In d_l_nt« IHtinc of
'.xes" (SM. Delivered Updliles and F"uoes., CDnsultanl Oocs and

Templates)

111 (Union J15.116) S,817 un 6,537 219 5.98 us 6.n 0.23

Tables 12A and 12B present results for measures that record the number of instances in

which customers received First or Identified Deliverables. Measures 118 and 121 are

reported for the full population. Therefore, results for measures 118 and 121 are reported

42 In Appendix 2, I present the results for this measure based on extrapolating them from the

sample. See Tables A.2 and A.3.
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with full certainty and do not require confidence intervals. Measures 119 and 120 are

reported for the samples of Retrofit and Critical Support Fixes. Measure 119 is extrapolated

using a mean per unit estimator as described in the previous section. Measure 120 is a

composite measure because it is the sum of two measures. Additionally. one of its

components (J 18) is measured for the full population.

TABLE 12A: CUSTOMER-RELATED MEASURES FOR RETROFIT

R.Woftt
s.mple 51.: 46
PopulMlon Sbr. 2.U
Confld_ a..veI:~

Tot-I Total Stand.rc1 low..... AWI1I" $ta"d.rcI
Low.< Up,"" Irrorof a.-. Up,.,. E..... of

M....... ......... Total Iour>d Total ......... A_I Sou"" A.......

Tor.I numt.< of IMt'"'atl In which~ ..celved I flrst

118 Deliw"..ble lDeUvered Updates and FIxes) 107 4.Z8

Toul number of instancE'S in whlc;n wstome<s who did nol recei~ a

119 Fi~ DeU""",b1e re<:eM!d an Identified Deliverable (SAS) 3Sl '04 llS4 152 1.67 2.85 4.03 0.72

Toial numt.< of Il\5tallCl'S In which customers received a first

Dellwnble ",.'denllned Deli~ble' IDelivered Updates and fi"es.

MS)

120 1118"119) 1.260 1,SU: 1.761 1$2 S.i4 7.u 8.31 o.n
Total number 01 first Dellw<ables conlaining documentlllion

121 relerentina filt 10$ 1001i-..d Updates and Fi.es) sa 2.n

TABLE 128: CUSTOMER·RELATED MEASURES FOR CRITICAL SUPPORT

"ttleal SuPPO"
S.mpla SIw. m
""""'nion SID: 9n
ConAdDftClll LBveI: _

Total TObI Stancbrd Ave...... A....... Standard
UNle, Upper Ettor of Lowe, Upptl. Error 01

'Measure I '&au"" TotDl &aund' Total lIounci 10"""0 Iclund Awrap

l0t.81 numbel' of IllStenaos In which cu""rn.~ ..celvod a F1m I

.'"
U8 Oollwrabkl 1001l_.ed Updal.. and fl...) 26,'" 2i.7.

Tolal number of instantes In which customers...no did nol teeal"" a

119 fit$! Oellvet'llbl~ _~Ived an I~ntlfledOellverabl. ISM) 5 16 28 7 0.(12 0.03 0.01
T~ /lUmber of l~ranatS In which cUltomOti <*eolvod a First
Doll_ablo .... ldenllne<:! Dellverabla" (Delivered Updalal and fixes.

I
$AS)

120 (11"'119) 26.059 • 26,0'10 26,082 7 26.78 26'1 26.81 0.01
Totaillumb., of Flm Oollvorables containing docll_nUllon

1.21 r~feren<I ... fl. I~ (Del~Updetes and Flxeo) 2jI.J31 27.68

Tables 13A and 13B show some measures that address the issue of Contamination.

Measures 122 and 125 are counted for the full population, and therefore are reported with full
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certainty. Measures 123, 124, and 126 are recorded for the sample. They are reported with

90% confidence intervals.

TABLE 13A: CONTAMINATION-RELATED MEASURES FOR RETROFIT

Total Tobl Stand.rc1 Avenp AvenI,. Stan<borcl....... Uppet' [ ...... ", a.-. Up,.., IE...... 01

MuaJra ....nd Tobl 10...... Total aounet AvenI· Bo.. nd A.......

rOUI number of lnsunus in which euSlOfNrs -.elwcl. first
OOOII.......bl. eomamlnat~ltllOlls/! r~pt 01 • Ol\.T file nol

122 spec;f"oeaJly le"'''l~ for~ custom.., (Analysis) 2:M l.Z2
Toui number of jnslJlftCeS in which custom.... rKeiln!d ~ f1r<1 or

07
1

1d<>ntif1~ Del"'~bl" <.o<tt.amln2tO'd by us<> 01 a ~neric

en~lronme<tt. of so,"" other customet'. environment. or of an

123 environment built "'om anott- custom"". soitwa", (Analysis) 993 1,.JSO 1,701 217 4.69 8.os 1.02

recal /lClfIIbQr oflnsta.-s ill ....ic:h eustornel'5 ,_iwel a ~or

I"ntill.., Oel"-ablee_ml~by d.....Jopm.... usln, the
t24 ,source floup model" (Analysis) 0 0 0 0 '0.00 0.00 0.00 o.ocI

TOlal number af Insunu< In whkl\ cu.u>mer< rK"~. Fl<st
~I"""able eonlamlnatlNl because anDltlPf =",." ~ve6lrl

1.._ one COBOL. SQR. SQC or OAT ~ated Rle with an Id....tieal

11S huh val.... (Analysk) 72J SAl'
Total nurnIlef of ln$lances in whic.h customers __Med a f"_ ..

4,,8S1 I""'..tm..... o..ll_..I>I. lit....., lh..n l.llO''' iOn .mwl'o"...."t buill ",,1,,1.,

126 Ifomdle;'~ and used solely 101 them (Analysis) 1.028 UI' 1..746 218 '-'"1 8.14 1.03
"M....-r 114 _ 1M> ,n 0/1411_ of t/or Ilnrof~ nv>/< f/><a. oJ.,t/l ........ v..__ 6{"" uf>P<I b<NArf/o-lIJ.,_~ ,__t ..lD~ I!S1>mI7IZ of Ill. ~__nd.

u"nG1_10<1-> ciD<s>",t~ PIl<""J(. os'- "'~~ /rJ""« 'f/in.",.,,~ """"b!~ sud> at ... Dd<Ibo_l-. Ill'" <>ilow/0-~"'_D"" 01 ""P'obfJD,jl)f 0/,. -.......~~ " ......t<O

WI/Ut 'It til, lJtt()t(JUlD~ SloIc/I ~ O):e:u~ t'"PI'~ lJlo~ l:httr ~""~ dlOl"ltl t:J( oJ:J1<fv:l\9 0 1I00000llC'fO *'vt.. whdf flIOflS/ones.Q) 110 I'l'lO"r rJwM JOhC)rl·1rf'O~·I'\ ~J1Oj1uJQ~

TABLE 138: CONTAMINATION-RELATED MEASURES FOR CRITICAL

SUPPORT

Crltlcal Support
s.mpt. SID:: 231
I'op..letIon su.: 973
COnflol..... JAv": to%

Total T....I SU"".rd A"...,. Ave,.,. Standard
~r U,,_ (rror of L.o.oMr Upper Erro, of

MUSlIN Bo","d T_I Bo..nd Tout 10111'101IA.,.n~ .....nd A".,.~

Totlol number of instanoes In whiche~_.i..... a First

I IDeliverable eontM/Iinat>td dlrouth ~ipl 01 • OAT file not

U2 spedf1Qlly ,en~r.-~ lor diose eU$1DmetS (Analysis) Ups 2OA5

r",.1 number tJf lnst.arlOi< In which CUSlometS rectiwd a Firs:! or

Idenlif"ted ~Iiverabl~ eonu/1llna~ by .... of a ge<>eric

."vironme-nt, of somre odwf' CU'SIQtnet's foIWi/o,un~ 011 of an

l.ll Itmrin>l'll'Mnl built lrom anDth., QISlO"""". soItwatll (Al\alysis) 21,234 23,.552 1SJl71 1,410 21.8.2 24.%1 26.59 US
Total number oflMtanees in which eust_ realvH a First til

IldentifMd Derowra" contaminated by~nt US;.,. die
11. IOUrC* lroup mocW {Analysis} 30 W 608 176 o.oa o..a 0..62 O.U

Total number of Instances In whleh custom....._~ a First

DeIi,n.tabM CAl'ltamlnal.d b«.ause another cv<lOnwr recelv1ld al

I~ one COBOl. SOIl. SOC or OAT Assodaled I'll. with an Identical

125 hash value (AlYlysis) %I,e! 2UII
T~I nu",ber af IMbOCft In which customen '''''''lvH a Flm or
ldenti(le<l Den-.b1e~ than ,....., an envi.....menl built sol.ty

U6 from !heir softwerr:. end .-d soldy lot dlem (Analysts) 22.262 24-"0 27.O:S9 t,458 ll.88 zs.J4 27..81 LSO
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Tables 14A and 14B show additional measures that address the issue ofConwnination.

Measures 127 and 130 are all recorded for the full population, and therefore are reported with

full certainty. Measures 128 and 129 are composite measures, as defined in the preceding

section. Measures 130 and 131 are reported for the sample. Measures 128, 129, 131 and 132

are reported with a 90% confidence interval. Measure 131 shows that in instances in which

customers received a first deliverable Retrofit Fix, 83.92% of the First Deliverables were

contaminated based on Object analysis. This same measure for the Critical Support Fix

population is 99. 12%.

TABLE 14A: CONTAMINATION-RELATED COMPOSITE AND RATIO
MEASTURES FOR RETROFIT

llIItr...Rt
s....pleSbr."
populatl.... sa.: au
Co"'d~Iave/,~

Tabl Toul sandatd A_raa- A""",p sandatd
~, Up,., E,.,..., at Lower U..,.., ErTOI gI

MentlN 10..... Total Bound Total Io....d A_1'all'l Bound A_....

Total Ilurnb<or of l..aallC:M III whlet, custOO1>f!n rK~lwd a I
I

contam'n'l~ Flm Deliverable bas.<! on analysis of deli~
objects (Analysis)

U7 !UIlion 122,US) au ..... 1

Total number ollllS131lUS III whlc.h CU:S~ rec~ a
CDnumill"ted Hrsl or Id....tffied Dtllive... ble based Oil alia lysis of

objects a<>d 01 developm,"r alld ll.'Stlll8 docum~IltatJon"

128 (UIllon 122,12U24,ill) 1.G42 1,.22.t 1.406 111 4.92 5.77 6.6l O.S2'

Total number-of l",tancM In which cUSlD07l«S~.
contamjnal~ fu. based on obJ~C1 ,nd doeumenlallon ,nalysis, \\Ihn

I
~s--uw af ;II c~tOllNit'f-SpKlftc.4nv41'Oft" ...nt nandets Actlviti,.,. on

bahalf of u.. ClISlom..-s infrin.I"I' IAn,I~is)

129 (Union 122. 123, 124. 11$, 126) I,oS7 lo,m 1~1 US "98 '-001' 7.09 0.64

Percenl<l8~of Instanc~ In wllich cuaom..,,; _elved" 'Im
Dellve,;bl~whete dlat l'lm Deliverable \\las conumillaled bas.ed on

"n.I~ls ofobl~ found In Denve,td U~,es "nd Floe< (ANlysis)

130 (127/118) ".75"
Percentale ()I in_us In which C41SW~ ~ived • First 0' I

ItdeMified Deliwrabl~ wh_ thai first or ldenlill~Oel~blewas
conta'minated bas.<! on object and documenta'llon analysis'·

(Analysis) I
6..65,,1131 (U8/1201 72.98'i ~ 94.81"-

P~taJle oflrQall~ III which CV$Iome~ r~ived a FifSl or
ldelltl/led Oenv....bl e wh_ thai rim (JI ldenlill~Dell.,.".ble ',..s

contam;Il"ed bawd Oil object or documentation ""'\vsis 01 Oil the
fact lhaIdI~ c.us~s envIronmelll ''''''' used 10 support other
custom...,;"" (ANI~~1

132 (129/110) 76.09'l V.15% 98.30% 6.7S'l
• r1I.rw I'IlIIiI"IltAII'D ".~ by ~.-..pNj to G'f'I"OoUhf t/Jot IiiO-. of tit ,.I,~~e. 111 tno-7 ... fit" }un IIO#CJIDtrorI

•• bb1DIt IAr~ /tII u.~ ntllntI'O!:Oftlrod d~JJI'ItI>t 11'1 ~r JDmfllr 0/46 /tlrrI. '" frSK;;Iftd 11'\ Jobtot A 1·1\ Ap/Jitt'ldbl J ~wolc.l~ DI'r fJS1td to pftltlllrd~ dasJ,.f ~mo'n0/ dtt SfDItdolrJ t'JI'1)l1

Vblua=f'" rGblotJ J2.A.trnd 14.4pt"l:KJlJt1IIovokH'oIBI.O,J1i:JorI1'fltOlll~J)l orwJBol.6~/tltI~I'tJ1J
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TABLE 14B: CONTAMINATION-RELATED COMPOSITE AND RATIO
MEASTURES FOR CRITICAL SUPPORT

CritIcIlI Suppott
Semple $1m: ua
Population Sla: ,n
Co~"""':'O'J'

Taul Totel Stan...nt A_.... ....... stannrd
Lowe' Upper lnotol ~ Uppe, Enotcrl

M.....,. ......... Total Bound Totel Bound A...race Bound A......

T_I n......be' of Instanca In which ~ustomer.l A!Celwd a

c.otltaml~ ~Irst Oellw<abta bawd on """lysis of d.U...red
ob}ects (Analysis)

127 (Union 122,125) 2A~ 2S.Dt

Toul n~mbe, 01 Inslal1C"e'l in which cllStOl7l"'" recelvl>d a

contamlnatl>d R....t "" Id"nUfII>d Oetlw",bIQ~ on anal~l. of
ob}<>cts and of dev"II>pf1\""1 and IMlinC d""""","",t..tlon"

128 (Union 122.123.114.125) 24.960 2.5,390 25,820 261 2S.6S 26.09 26.s4 0.27
Total numw ..I instanc.J' In which c""tom~ ,....iYecI ..
~tami/\2led for basad on objKt and documentation anal~i•• when

cross-v.. of a C.mDm....sp.dfkenvi~~nd.,.. aetlvltl... on

behalf of~Cll".omers infrintill'" (Anal~is)

129 (Uniatl122. 123. 12A. ns. 1.26) 24.876 2S.41D 2S.9~ 325 25.57 x.u 26.66 0.33

P~reen~"of il>SU1'ICeS In which evstome.-s f«eived a Flrst

Oellwrabl" where thai Rrst O"llver.ble ' .... ((lllt$mlruttd based on
analysis of objects faund In DelM!'~ Updates and f\xes (An.>l~.)

130 (117/118) !3.~

'-tat.. of _""H in which custom.... _alved a FIrst Of

~ Deln..rabl. , ........ tNt "1'51 0< Id...tifled DeIi-.b1e was

I
conta",lnal.d: based on obfect and documentation ..nal~;s··"'"

(Analysis)

1.31 (128/120) ~.6S" ft.UK 99~
I'on:<Mt.aS" of IMUlICltS In ,.tIic" 'uUomRrS ~Iwd • Flr'lt 0'
Idl>ntifiod Dell-..blo '''''''18 that first 0< Idt<>tiflod Oeliwfable was
""'Iltaml~ biS~d on ob~ 0/' do<.umenutiO'l allAlysls 0/' on the
fad that th e 'uSlOmet". ,",,";,onm8/'lt was ......d l<l suppon other

wstDmet-s"'- (Analys;.)

132 (129/120) 98.73% ".l.t" 99.57%

·~~""~by".kII'I~ol"l~~'lIlQt!lOmtqJtlt~,,~,,t'J'tlllfr.b1owr"IfJlJ't.tfrH/~lOlJ01t

•• _ "" (jw """... ",.~n~O'ldd",_I_ d>;r "''''''~ '"US1'->. oJ <TPO_1n 'obl. A..J '. "-1>_<1.. J fit .... ""'..... ",. _ '"P'f!"Id< drwir nrMoDtn 0/ til. ''''''4D'tJ,,,,,,,,
Vdhlt=t Ho) ,.,~ 118 tMd J4iJf}'Odullt D~ut' tJ/ 97 J9S1fo''Iftt'i1SU~]JI CH'td 9141"f4fr#mtD$II~ JJ~

• " .. '-'r_ u__odJ_ ",bolowuJilt9 ,o.ooo."",lS<MJ D/_,<d Jtlf7'O""9 II" ""'fidVlOI ",..,.,,1 Ud;~_"1d "'~ ",.IIi>NID'tJ..""u """",mp_ $I< /J If_'' IU
~ .... rn_ "'~__.{(;),op...._" HoR I~J).I608-I1$

Tables 15A and 158 present results for measures that address Object Contamination. All

these measures are counted for the entire population of Fixes. Measure 138 demonstrates

that 87.66% ofhashes that were associated with a First Deliverable were contaminated in the

Retrofit Fix population. This same measure for the Critical Support Fix population is

67.96%.
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TABLE (SA: CONTAMINATION-RELATED MEASURES FOR RETROFIT
BASED ON OBJECT ANALYSIS

""---e T_I ~
Total """,bet of unique~ for tfte~ t>f COBOL SOIl.soc. ..
OAT AssocIatftl Ales in any Fi.rst l)eoIiwoabie corUtni~ beu.-
lhey_del~1l>......,lhan~C_(OeIIwIN Upl!a1H

1.35 .,It lixes-Aniily$ls) 1,GI 7.a
TotIIl numbe< of un~ hashes for the set of OAT Associated f'iles in

any J'ir<t Derrwrabl" c.onum;nated~ thEy '-" uo.al<!d usi"8

a Keneric lOftIIironm_ Ill< created ..nm one c:uaomer's ."....ro"""""

136 but d..1IWt'M 10 anothe, C\.ISIOmef (Odi~UpdatE'S and haes) 2GO 0.54

TotalliLlmb9r of contaminated. unique hashH for the wt of COBOL
SQll. sac 01 OAT Associated flies In any first Deliverable (Dellw<ed
UpcIatas and flHS••Analyslsl

137 (Union 135.136) 1,1%1 1.15
P<>rcenta«e of hashes f(K!he 5et of CO DOL SQJl SOC 01 DAT
~~ filM In any first Dellverabl" !hat are conUlmlnal..d

based Oft object analysls (Oellve<ed Upd.ltE'$ and Ftxe5--Analysls)

138 IB7/(l()4.0.142)) C.1i5'lIi

Pe~~~of hashtr< for the wt 01 OAT Associated fll~ In any f'"1I'St

o.li..rabl~contaminated biocauS<I,they __ c....ated using a

~ environmerrt or created with 'o<ll! customer's em.i_t
but~II~ 10 allDifler aJsl"""'" (Oeliwn!d Updates and Axes.-

An..~IS)
1.44 1136/142) ~

TABLE ISH: CONTAMINATION-RELATED MEASURES FOR CRITICAL
SUPPORT BASED ON OBJECT ANALYSIS

CritIcal $upport

Populatfon SIze: m

M~...... Tot.l A--IP

Total numbeot 01 unlqu~ huiles for th'~ set of COBOL. SQR. SOC. or

OAT As~lated Fires In any FIm Deliverable CO.ntamin..ted bl!Uluu

they -.e d~Iverl!d'te> mOIl! then one wstonler IOerrve<ed Updates

US and FIxes-Analysis} 4,wJ ~
Total nu mbet of u"illue hashes for the set of DAT A.uocl.ted flies In

3ny F1151 Oel1verable con~m\....toid because tfley 'WM UU1~ USini

a ge<>eric eny;ronrnenl Of c~at..d ,1Iith O/\l! custornet's~nl

136 but dellwr&d to anom., <ust""",r (Oellwn>d UpdatH and 1'Il<e'S) 2,.9U 3.07

Total number of contamln.al..d. un,ique hashes lor the 5et of COBOL

SQJt sac Of 'OAT A55«iat..d flIes in a"yAm Delive<able (Deltwred
Upda_ .nd Fbres-An..~ls)

137 (Union 135.136) 5,112 5.%5

~IaKe 01 hashes 10- the set of COBOL SQll. sac Of OAT
Assoc~ FilE'S In any flm Deliverable that are conlaminated

based 011 obJed: analy$1s (Delivered Updates .1Id riX<!:$-.Malysis)

138 I1371(1()4.0.1421) 57.H%
l'e<oe<ltaIe of~, for u.. 5<lt 01 DAT Associated Files in any R...a

~liYetable ~,*"Inat..d because Ihey wele crNted "si"l a
generic e<nri_or c~tedwiUI one customer's environment
bur. ..tIw.... 10 ancJtl'.r c:ustoma't' (Oeli~ Upcb!e'5 and Fixes-

ArIa~is)

144 i136/142} ~
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10) Conclusion

In this report, I have applied standard statistical theory to the question at hand. I have discussed

the reasons that sampling is appropriate in this particular setting. I have presented my results

above. These results are based on standard statistical formulas that are used in sampling

situations.

Daniel S. Levy, Ph.D.

November 16,2009
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Appendix 1 - Technical Appendix

Table A.l lists the variable names and definitions that are used in the calculations.

TABLE A.l: VARIABLE DEFINITIONS

N

71

fpc

.'1,

s~

s;
s"
V::II'
Coy

V.riable Descrlptlon
PopulatIon Size

5ampleSlze
Finite Population Correction

Measure of Interest (Information collected for each measure) for flx I;

The numerator fo, Ratio Measures..

sampreMean

estImated Population Total

Standard Error of sample

standard Error of Popufatlon Mean

Standard Error of Population Total

sample Mean for Denominator for RatIo Measures

Estimated Population Ratio

Sample Variance of Numerator of Ratio Mellsures

Sample Variance of Denominator of Ratio Measures

SlImple Covariance of Numer.ttor and Denominator for Ratio Measures
V~,I~ncCl

Covariance

a. Mean Per Unit Estimator - Related Formulas

I use the following equations to calculate the various results for measures 102, 114, 116,

119, 123, 124, 126, 139, 140 and 141:

1) Sample Mean: y = ~Lf=l Yt

2) Estimated Population Total: Y = Ny

3) Standard Error of the Sample: Sy =Jr-i(Yi - y)2/(n - 1)

Sy IN-n4) Standard Error of the Sample Mean: Sy ;;;;,fTi. N

Note that if the percentage ofobservations in the sample is more than 10% of

the number of observations in the population, then a finite population
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correction (fpc) is used to adjust the standard error of the population mean.43

The fpc is given by J(N - n)/N.

5) Standard Error of the Population Total: s~ = Nsy.

b. Union Measures - Related Formulas

Measures 117, 128 and 129 are the unions of two or more measures where there may be

some overlap in the occurrences counted in each measure. The calculated population

totals and variance of these types of measures take into account this overlap.

For measure 117, the following relationships are applicable:

1) 9117 = Y11S + 9116 - 9115n116 , where 9117 is the estimated population total

for measure 117, YU5 is the fully measured population total for measure 115,

9116 is the estimated population total for measure 116 and 9115n116 is the

estimated population total for the overlap between measures 115 and I 16.

YU5n116 for each fix in the sample is calculated as Yus + Y116 - Y117 .

2) Because measure 115 is fully measured, it introduces no variance into

measure 117. Therefore, Var(9'u7) =Var(Y116) + Var(9usn116)­

2Cov(Y116.9115(\116)'

3) Similarly, results can be derived for measures 128 and 129.

c. Sum of Two Measures - Related Formulas

1) 9'120 =YUB + 9'119 I where 9'120 is the estimated population total for measure

120, YU8 is the fully measured population total for measure 118, 9119 is the

estimated population total for measure 119.

43 William G. Cochran, Sampling Techniques, Third Edition (New York: Wiley & Sons, 1977),

25.
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2) Because measure 118 is fully measured, it introduces no variance into

measure 120. Therefore, Var(Y120) =Var(Y119)

3) Similarly, results can be derived for measure 134.

d. Ratio Estimator - Rdated Formulas

If the numerator is y and the denominator is x, then the ratio, R, is estimated as the ratio

of the sample means: R=Y/ X. Unlike the mean per unit estimator, the ratio estimator

may be biased but the bias is considered negligible in most cases.44 The upper bound of

this bias can be estimated.4s Furthermore, because a ratio estimator is the ratio of two

random variables, the variance of this estimator is not well defined. However, it can be

derived using the Delta Method.
46

In the sample, values for the numerator and denominator were reported for measures 131

and 132. I calculate the ratio estimate, R, by first calculating the sample mean of the

numerator as shown in Step 1 below. I then calculate the sample mean of the

denominator as shown in Step 2 below. Step 3 illustrates the calculation for the ratio

estimate, R, as the ratio of these two sample means. Finally, Step 4 shows the

approximation for the standard error of R.

1) Sample Mean ofNumerator: ji:;; ~Lf=l Yi

2) Sample Mean of Denominator: i =2. Lf-l Xln -

44 William G. Cochran, Sampling Techniques, Third Edition (New York: Wiley & Sons, 1977),

153. Paul S. Levy and Stanley Lemeshow, Sampling of Populations. Fourth Edition (New York:

Wiley & Sons, 2008), 191.

45 William G. Cochran, Sampling Techniques, Third Edition (New York: Wiley & Sons, 1977),

162.

46 George Casella and Roger L. Berger, Statistical Inference, Second Edition (California: The

Wodsworth Group/Duxbury, 2002), 243-245. William G. Cochran, Sampling Techniques, Third

Edition (New York: Wiley & Sons, 1977), 155. John A. Rice, Mathematical Statistics and Data

Analysis, Third Edition (California: Brooks/Cole, 2007), 165-166.
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3) Estimate of the Population Ratio: R= Y/ x

e. Estimates for Lower and Upper Bounds Based on Repeated Sampling

For three measures for the Critical Support sample, I use repeated sampling to estimate the

upper and lower bounds because these estimates are close to the boundaries. For measure

140 for the Critical Support, of the 238 observations in the sample, 237 have a value ofzero

and one has a value of 2. The formula for the confidence interval based on the nonnal

approximation would yield a lower bound of less than zero. The point estimate for measure

131, which is the ratio of measure 128 to measure 120, is very close to 100%. For measure

132, which is the ratio of measure 129 to measure 120, the standard fonnula for the

confidence interval would yield an upper bound of greater than 100%. To address these

issues that can occur at the boundaries (Le. close to 0 in the case ofa count variable such as

measure 140 or beyond 0 or 1 for a proportion measure such as measure 132» I sample

repeatedly from the data to estimate the upper and lower bounds. This method involves

drawing repeatedly and with replacement from the sample to calculate a statistic of interest in

each of the samples. The resulting distribution of values of that statistic allows the

estimation of the upper and lower bounds. My methodology involves 10,000 repeated draws

from the sample for each of these measures.41

41 See B. Efron & RJ. Tibshirani) An Introduction to the Bootstrap) (Florida: Chapman &
Hall/CRC, 1993), 168-176.
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Appendix 2 - Additional Figures and Tables

A. Distribution of Status of Fixes: Measure 103

The figure below shows the distribution of the status of Fixes in the populations and the samples

ofRetrofit and Critical Support Fixes.

FIGURE 1: DISTRIBUTION OF STATUS OF FIXES

Retroftt Popubrtllln
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4V1i1.bl~ /0,0'...,\ U... Co"'DI~.d . Roady to On ,,~rd......
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100 .­

80·
60
40 ....f-----I.---------­
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B. Composite Measures - Additional Tables

The results for measures 117, 120, 128, 129 and 134 are also reported in Section 8 of this report.

These are composite measures because they are either the sum or the union of two or more

measures. In Section 8, I report the results for these measures taking into accOlmt the fact that

infonnation was collected for one of the component measures for the entire population. The use

ofa fun count of the entire population for one component eliminates the variance of that

component in the composite measure. For the sake ofcompleteness, however, in this appendix I

present the results for these measures based on the samples.
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TABLE A.2: COMPOSITE MEASURES FOR RETROFIT

llWofIt
S.m~SJa: 46

' ........nl"'" Sbr. 212
~"""':IO"

Total T_I Sta"dard A__•• A-.S" $toftdarcl

Low~ UPIM' EnotDf La.... r UpP'"" (rro,ot
Mr...u.. ·IXTRAPOlATCO FROM SAMP~ ......d Tabl 1Io.."d TDbI ....."d A......... .....nd A_"

Total nu",~r of ~vl"",mentsused In dhoel_nt« tHti,. of
lUes (W, ~1wfMUpdates and F"~. CDnsultant Oocs and

lllft\plaliOlS)
117 (Unl"" 115.11.61 487 571 656 SI 2.30 2.70 3.09 Cl.24

Total numbl!r of instanC6 In whkll custome,,; flOC4'lwcf a fl,,;t

~iwrabl.. 01 Identified Oer""".bl" tOelivHed Updates and F;"....

WI
120 (118+119) U18 1.69l 2.0~ 227 6.22 7.98 9.74 1.07

T_I """'bet of InstAnces In whkll ReciplMlS teal'Iwcf •
ccntamlnated First or kt""tifled OelNel1lblew~ on object an"
~on .... Iysi.> (Analysis)

128 (Union 122,123,124..u5) 1,1)63 1,419 1."6 217 5.<1:2 6.70 8-38 1.02
TOUI numblOr 0/ Instlnc~ in which cUSlom~ l1!'CO!iwcf a

c.ontamlnat4'<l ft~ ~s...:l on object and d-xume-ntation ana lysis, when

CIOS.,use of a Gustomer-spKIOc e<W!,onment render'S aetMties on

~lfof lIle =me<, Inmnglns (Analysis)

129 (UnIon 122, 123. 124. 1.25. l.26) 1.113 1,475 L836 220 5.25 6.96 8.66 LO<l
Tocal numbtt of CJ:llllllS ()fob~ comll"is1nc ~rst or IMrllifoed

o.liwt:ablots (lncll.lding~ Iocatll!d In ~1'1ISSed

RIH)lo.l~ Ul"ble:o and F1us. Data Wacehousoo. ErMron_1II

8ecJ<up. ~kT""" WI
134 (13~114) 1S,S3!i 34.SOS S3.476 l1.S33 7l.28 162.76 252.-25 S4.4O

TABLE A.3: COMPOSITE MEASURES FOR CRITICAL SUPPORT

CritIcal Slap"",,

Sample Sba: m
POPI.l~ SIar. ",
CoMId_~,~

TO'b1 T""'l Sundal'd A...·nz.. A.......11 SUndard
~, EnI.-..d up.... E"..r Df !.ower Up,.' Enorol

Mcwn· EXTRAPOLATED FROM SAMPU Boulld Total Bound Total Jourwl Avera... Bo..nd A_Rp

Total f'tUI7Iber of~"oI_ usK in~enlor testS"g of
fUle:t /SAS. Ootl~ Updnt5 and FIxes, GonS'UltJInI Ooc:s .nd

Te<1lI>LoIti)

117 (Union 115,. U6) 5,576 6.034 6.493 219 S.73 6.20 6.67 <l29
Totil number of Instanc... in vd\lch~ received a FirS!

04!'11....""bl~ Of' Idendfled 04!'llvH3bl~(Oel~U~ and fllOtS.

WI
120 (11&+119) 26.932 29,345 3l7S8 l,A67 27.68 30.16 32.64 1.51

Total~ 01 ___ In wtlk:h ~pl_ recelwcf II

_mlnsted First or Ide1Itifled DeI~ble Nsecl on object and

~l8tIon&D.tlysls (Ana~)
128 (Union 122..123.12A,IDI 26,615 29,D88 31,5OQ 1.467 27A2 29.89 32.37 LSI

Tlltal number of iftstan<es In vd\;c!I~s leceived a
ClllMAm....ted f.. based on object ..'Id do<ume-ntotl"" """,I-,sIs, when

<ross-use of. am-oSpec;fic emnlOnmMt renders actMtle:s on

be-half of Ih~ cvstornets inmng.,. (Analysi<l

129 (UnlDn U2,. 123. 124. 125, 126) 26.696 ~.loa 3LS21 l467 27.44 29.92 32.40 1.5
T_lllUMber 01 c:opI~ of obj«2s~ FIrst 01 rclo<rlified

~r.-..~ (lncludlns copi.-s IlICAtH Incam~

flkts}(DItr.-.cl Updalti JNI Fbaos, DatilW~.~
S.dwp. llakTrak.. W)

134 (1.33+1141 599,829 663378 m,128 39,000 616.47 682.M 748.33 40.08

42



Appendix 3 - Curriculum Vitae

ADVANCED ANALYTICAL
GONSULTING GROUP

DANIEL S. LEVY

EDUCATION

Ph.D., Economics, The University of Chicago

ECONOMIST

A.B., Economics, The University of Chicago (With Special Honors in Economics)

Daniel S. Levy specializes in applications of economics and statistics in the study of corporate

structures related to industrial organization/antitrust, damages issues, and corporate performance.
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use in business decision and litigation. He has testified in State and Federal court and for

Government Agencies.

Antitrust and Industrial Organization: For antitrust matters, Dr. Levy has studied the ability of

collusive agreements to increase prices and has investigated the extent to which primary

customers can pass along price increases to secondary customers. In addition, his work has

focused on basic chemicals and commodities. He has studied international and national market

prices for commodities such as citric acid, nickel, vitamins oil and gasoline.

Statistics and Sampling: He has also testified about sampling and statistical issues in Federal

Court, presented statistical issues to the Department of Justice, the Securities Exchange

Commission, other Government Agencies, and served as a court appointed Expert Arbitrator for

the United States Internal Revenue Service.

Dr. Levy has developed and implemented advanced analytical methods for quality control tests

for major corporations. For more than a decade, Dr. Levy led a team of economists and

statisticians in monthly testing ofquality of service for multiple telecommunications companies.

He also has perfonned economic and statistical work in telecommunications, transportation,

manufacturing, financial services, mining. oil and gas, consumer durables, healthcare,

pharmaceuticals and medical devices industries. He has extensive experience in developing

statistical methods for practical business applications.
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Finance and Financial Services: Dr. Levy has worked on a number of cases involving late

trading and rapid trading issues and Market Maker trading behavior brought against financial

institutions by the Securities and Exchange Commission and the New York Attorney General.

He has perfonned a wide range ofevent studies for securities valuations for 10B-5 disputes and

for general damages. He has estimated damages associated with late and rapid trading. He has

studied the appropriate use of interest rates for use in damages models. He has presented his

research in Federal Court, and before Government Agencies including DOJ, NY-OAG, FCC, and

SEC among others.

He is expert in numerous statistical and modeling applications, and has modeled complex
economic and social factors affecting, labor, demographic and market behavior.

Prior to founding Advanced Analytical Consulting Group, Dr. Levy was the National Market

Leader for Economic and Statistical Consulting for Deloine Financial Advisory Services and had

served as the Global Leader ofEconomic Consulting for Arthur Andersen. Prior to that he held

research and consulting positions at Charles River Associates, The RAND Corporatio~

Needham-Harper Worldwide Advertising, SPSS Inc. and The University of Chicago
Computation Center.
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.. Drs Newco III, Inc v. Night Vision Equipment Company Holding, Inc, 2008, Expert
Report, Testimony, Damages in High Technology Market.

• Invesco Institutional (N.A.) Inc v Deutsche Investment Management Americas, Inc,
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• Securities and Exchange Commission v. Kenneth D. Pasternak and John P. Leighton,
2007,2008. Expert Report, Testimony, Securities Trading and Market Making Damages.

• Cytologix v. Ventana, 2002,2007 Expert Report, Depositions. Testimony, Antitrust in
High Technology Medical Market.

.. Rubin Squared Inc. v. Cambrex COIporation, 2006 Case No. 03-CIV. 10138(PAC) Expert
Report.
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• Polaris Industries Inc. v. Commission of Revenue, 2005, Expert Report, Minnesota Tax
Court, Docket No. 7694-R

• Before the New Mexico Department of Insurance, 2004, Expert Report, Health Insurance
Merger.

• Carolyn Fears, et a1. v. Wilhelmina Model Agency, Inc., et ai., 2003, Expert Report and
Deposition, Antitrust Price-Fixing.

• Shoshone and Arapaho Indian Tribes v. the United States of America, 2003, Expert
Report and Deposition, Statistical Sampling.

• Pechiney Plastic Packaging Inc. v. Continental PET Technologies Inc. 2002, Expert
Report and Deposition, 2002, Statistical Sampling/Paten/Infringement.

• Before the Illinois Commerce Commission, 200 I, Expert Report and Testimony,
Statistical Methods.

• IRS Expert Arbitrator, 2000, James Schilling Inc., v. Internal Revenue Service, Expert
Arbitrator Repor/ and Decision.

• Before the Wisconsin Public Utilities Commission, 2000, Expert Report and testimony
Statistical Methods.

• Before the New Mexico Insurance Commissioner, 1999, Expert Witness, Hospital
Merge.

• Before the Michigan Public Service Commission, 1998, Expert Affidavit, Statistical
Analysis.

• Statistical Methods for Parity Tests ofTelecommunications Resale and Retail Markets,
Before the Indiana Public Service Commission, 1998, Expert Affidavit, Statistical
Analysis.

• Before the FCC, CC Docket No. 98-56, RM-9101, 1998. Expert Affidavit, Statistical
Analysis.
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• Graber, A. et at. v. Giuliani, United States District Court Southern District ofNew York.,
1998, Expert Affidavit and Deposition, Statistical Sampling and Survey Research.

• Mansol, A. et al. v. Giuliani, United States District Court Southern District of New York.,
1998, Expert Affidavit and Deposition, Statistical Sampling and Survey Research.

• DFW v. Continental Air Lines, Texas, 1998, Expert Deposition and Testimony.

• Randall's Food Markets, Inc., v. Fleming Companies, Inc., The American Arbitration
Association Dallas, Texas, June, 1998, Expert Affidavit, Statistical Sampling.

• Randall's Food Markets, Inc., v. Fleming Companies, Inc., The American Arbitration
Association Dallas, Texas. February 1998, Expert Report, Statistical Sampling.

• Donald E. Haney v. Timesavers Inc., et aI. United States District Court, District of
Oregon, January 1998. Expert Testimony, Paten/Infringement.

• Merck~Medco Managed Care Inc. v. Rite Aid Corporation et al. Northern District of
Maryland, May 1997, Expert Deposition, Antitrust.

• Donald E. Haney v. Timesavers Inc., et at. United States District Court, District of
Oregon, July 1997, Expert Report, Patent Infrinf{ement.

• Kenneth Heubert Williams v. Henri Vashon Hunt et aI., State of Micbigan in the Circuit
Court for the County of Oakland, May 1997, Expert Deposition, Value ofLife.

• Merck-Medco Managed Care Inc. v. Rite Aid Corporation et al. Northern District of
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• Robinson Rubber et a1. V. Hennepin COlmty, Minnesota, United States District Court,
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• Robinson Rubber et a1 v. Hennepin County, Minnesota, United States District Court,
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46



• Massachusetts Wholesalers of Malt Beverages, Inc., v. Commonwealth of Massachusetts
et ai, Suffolk Superior Court, 1996, Expert Testimony, Financial Damages.

• Luke Brothers v. S. P. Krusell, US District Court, District of Massachusetts, July 1996,
Expert Affidavit, Antilrost Price-Fixing.

• Luke Brothers v. S. P. KruselI, US District Court, District of Massachusetts, August
1996, Expert Affidavit, Antitrust Price-Fixing.

• Daras v. Texaco Inc, 1993, Affidavit.

• Environmental Protection Agency: Navajo Generating Station, 1991, Public Comment,
Valuation ofEnvironmental Damages.
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Canyon Due to Emissions from the Navajo Generating Station," Presented to the Environmental

Protection Agency, Apri I 18, 1991.

Daniel S. Levy. "The Economic Demography of the Colonial South." Ph.D. Thesis, Department
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Appendix 4 -Information Considered

1. ORACLE USA, INC., a Colorado corporation, ORACLE INTERNATIONAL
CORPORATION, a California corporation, ORACLE EMEA liMITED, an Irish private
limited company, and SIEBEL SYSTEMS INC., a De/aware corporation ,Plaintiffs,v.
SAP AG, a German corporation, SAP AMERICA, INC., a Delaware corporatioll,
TOMORROWNOW, INC., a Texas corporation, and DOES 1-50, inclusive, Defendants,
Fourth Amended Complaintfor Damages and Injunctive Relief In United States District

Court, Northern District ofCalifomia, San Francisco Divisio~ Filed August 19,2009.
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12. ORCLX-MAN-000205.
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