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1) Executive Summary

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

Corporation, et al. v. SAP AG, et al. (Case No. 07-CV-01658 PJH (EDL)) to design a

statistically-valid sample of Defendant TomolTowNow Inc.'s ("SAP 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

impermissible cross-use of Oracle's software.'

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 Modef or its

Critical Support Modet,3 through the use of copies of Oracle software. Oracle's computer

forensics expert, 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

1 Based on conversations with Oracle's computer forensics expeti, Mr. 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 Based 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 SuppOli population of Fixes. The Retrofit Fix sample

size is 46 Fixes out of a total population of 212 Fixes. The Critical Support sample size is

238 Fixes out of a population of 973 Fixes. I use standard statistical fOlmulas to extrapolate

results from the sample to the entire population of Fixes. Later in 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. I 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 of Objects4 and Environments.5 In this executive summary, I highlight

some of the measures that address these particular topics.

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

the number of customers 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 file 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.

5 Based on conversations with Mr. Mandia, it is my understanding that an Environment is the

combination of an 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. I I Such Objects are telmed 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 5.79 to 8.46. 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.

8 The 90% confidence interval for this measure ranges from 1,228 to l,794.

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

10 The 90% confidence interval for the Critical SUPPOlt population ranges from 26,057 to 26,084.

II Based on conversations with Mr. 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. 15 Similarly, I find that on average, 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 of Associated Files for

C .. 1S F' 17ntlca upport lxes.

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

number of Environments used in the development or testing of that 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 232.62 to 241.41.

15 The 90% confidence interval ranges from 49,315 to 51,180 for the population of Retrofit

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 637,370 to

637,454.

18 Based on my results the 90% confidence interval ranges from 2.30 to 2.96.

19 The 90% confidence interval ranges from 488 to 628 in the population of Retrofit Fixes.

20 The 90% confidence interval ranges from 5.92 to 6.77.

21 The 90% confidence interval ranges from 5,763 to 6,592.
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Mr. Mandia also gathered infolmation to understand Contamination22 of Objects 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% of the 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 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 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

1
. ')4
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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 supp0l1 to another customer.

23 The 90% confidence interval ranges from 71.56% to 96.29% 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 of the customer's Environment.25 This same measure for Critical Support

shows that 99.19% 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 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 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 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% of hashes for the set of COBOL, SQR,

SQC or DAT 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 74.64% to 99.74% in the population of Retrofit

Fixes.

26The 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 at. v.

SAP AG, et at. (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 of Fixes delivered to customers by SAP TN that infringe

Oracle copyrights or otherwise resulted from impetmissible 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, Mr. Mandia.

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

list the infOlmation 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 of years. My curriculum vitae is attached

in Appendix 3.

My billing rate for this case is $627 per hour. The rates of my staff assigned to this project

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

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 regulatOlY Updates

for 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 (formed by ex-PeopleSoft

employees) that offered low-cost maintenance for PeopleSoft and JD 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 Interest

Oracle is interested in measUling 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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infOlmation 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, SQR, 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 of clear

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 enOlmous

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 of measure 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 infOlmation about that

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

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

29 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 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 permits 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. Furthermore, 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. For example, if we 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. 3D 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 purposes at hand.

The required level of precision 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.3l The number of

observations sampled and the underlying variability of the data will 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.
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Often prior to taking a sample, an analysis will be perfolmed 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 futther 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

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

even a small sample ofthe 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 evelY 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 number 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 determining the total

number of computers in office buildings in two city blocks, but it is velY 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 I 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 infOimation 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 detelmine which 50 floors to sample from the population total of 600, she would need to

randomly pick 50 numbers from I 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 of the 50 randomly selected floors:

TABLE 1: EXAMPLE

Number of

Floor II Computers

461 30
325 50
314 27
100 49
189 45
351 24
342 56
441 20
200 45
150 57

Numberof

Floor II Computers

34 13
143 25
102 47

76 53
48 33

574 31
9 42

540 34
144 45
186 44

Number of

Floor II Computers

90 10
223 45
250 62
374 33
369 29
272 42
260 90
532 23
198 15
194 77

Number of

Floor II Computers

159 39
315 57

77 44
22 32
46 15

136 7
205 49
512 32
508 22
56 11

Number of

Floor!! Computers

285 11

32 65
397 27

76 53
205 49
599 13

401 56
141 43
511 77

397 27

Using these data, she can calculate the average number of computers 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 of38.5 is the estimate obtained from the sample

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

Further, she can extrapolate to her population of 600 floors and estimate that there are 23, I00

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 of computers on each floor

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

standard elTor 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 of computers 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 matter provide a compelling reason to use sampling because the kind of

information 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 elTor 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 of measures 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 of Retrofit 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 listed 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 of Fixes 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 fifty 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 edited, 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 of all 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:

1. 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 1 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 of being

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

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

sample. This well-known technique is discussed extensively in statistical texts. 35

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-000060,

the Excel workbook containing the results of his 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 includ.ed Fixes with a status of "Cancelled,"

"Research Only," or "0." However, these three types of status were determined to be

uninformative 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 "0." The distribution of the status of Fixes for

each population and sample is shown in Appendix 2. See Figure 1.
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populations. Additionally, there was discussion of the characteristics of one of the

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

number ofEnvironments used in the development or testing ofthe Fix, as ident~fied in

the development, test 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 of 46 for Retrofit and 238 for Critical Support

Fixes. 37

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 finding for each individual Fix in the two samples were entered into an

Excel workbook for each of the 44 measures Mr. 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 1, a set of tables for

the population of Critical Support Fixes, and ORCLX-AACG-000002, a set of tables

for the population of Retrofit 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 determining 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 116 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 (Continued)

Measure
Number

130

131

132

133

134

13S

136

137

138

139

140
141

142

143

144

~~~rl~lon_orfl"Po~.bl'lnf~rm.tion forE••hFlx· .>.-
Percentage.pf..cus.tomers that receiveds. First Deliverable where that First Deliverable was
contaminated basi:d on analvsis: of object.s found in Delivered Up~ates and Fixes

(127/118)

Percentage of customers that received a First or Identified Deliverable where that First or
Identified Deliverable was contaminated based on object and documentation analysis

(128/120) .
Percentage of customers that received.3 Fir~t or Identified Deliverable where that first or
Identified Deli-j.efable was (ontam~natedbased on object or documentation analysis or based
on use of the customer's environment to support other customers

(129/120)
Total copies of objects comprising First Deliverables(including copies located in compressed

files)

(108)109>110>111.112'113)

T~ta! copies of objects comprising First or Identified Dellverables (including copies loc~ted in

compressed files)

(133+114)

The unique hashes for the £et of COBOL. SQR, SQC, or OAT Associated Files in any First

Deliverable contaminated because they were delivered to more than one customer

The unique hashes for the set of OAT Associated Files 'n any First Deliverable contaminated

because they 'I-Ie((: created using a generic environment or created with one customer's

environment but delivered to another customer

The contaminated, unique hashes for the set of COBOL, SQH, SOC, or OAT Associated Files In

any First Deliverable

(Union 135.136)
Percentage of hashes for the set of COBOL, SOR, SOC, or OAT Associated Files in any First

Deliverable that are contaminated based on object analysis

(137/(104+142))

The unique hashes for the set of COBOL, SQR or SQC Associated Files in an Identified

Deliverable

The unique hashes for the set of OAT or DMS Associated Files In an Identified Deliverable

The unique hashes for the 'et of COBOL. SOR, SOC. DAT or OMS Associated Files in an

Identified Deliverable

(139'140)
Total number-of hashes for OAT Associated Flies that were modified for or included In first

Deliverables

Total number of hashes for OMS Associated Flies that were modified for or Included in First

Deliverables

Percentage of hashes for the set of OAT Associated Files in any First Deliverable

contaminated because they -were created using a generic environment or created \....lth one

customer's environment but delivered to another customer

(136/142)

~o~ul'~IO~ ~unt

.orSampl"d
Population COlmt

Sampled

Sampled

Poplilation Count

Sampled

Population Count

Population Count

Population Count

Population Count

Sampled

Sampled

Sampled

Population Count

Population COllnt

Population Count

Oata S9u,rce

~alysjs

Analvsis

Analysis

Delivered Updates and Filces, Data

Warehouse, Environment Backup,

BakTrak

Delivered Updates and Fixes, Dala

ware~ou~e,Environment Bac~up,
BakTrak. SAS

Delivered Updates and Fixes ..

Analvsis

Delivered Updates and filCes _.

Analysis

Delivered Updates and Fixes ••

Analysis

Delivered Updates- and fixes •.
Analysis

SAS

SAS

SAS

Delivered Updates and Fixes

Delivered Updates and Fixes

Delivered Updates and Fixes

8) Measurement of Results

a. 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 1.
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TABLE 3: LIST Of MEASURES COUNTED fOR ENTIRE POPULATION

M.......

101 lou,'''''''''''''' of IIMs few distlnct~, _corlitIt 10 the App!ic.non R,l"ue f\eId In W lSAS)
101M .......ot< of I\Mhes for COIlOl. SQR. or soc. Assoclf,tll'd Flit'S ,"'t _e modified for Of lnrluded In First

104 o.lr-M>lHl~UpdMItS MId rIMS}
TOItt I'lI.O'nbet of heshn lor OAT 01 OMS Assodatl!'d 1'1l,t$ Ih.It_t modified lor orlnd..dftl In fin! Oellvwables

lDellwtM Update. and 1'1...1
105 (142.1431

TOIal """"- 01 hWlhK for C060l.!oQR. SOC. OAT. or OMS AssoclalM FU.. tl\al w«e modified 1« Of Intluded In First

o.l~bl," {Oel;wntd UpdilltS al'ld f .....esl
106 (104_1051

leur nournbef of hl."-.Io< COBOl,!oQR. SOC. OAT 01 OMSAnocltttd FlIt. in env Flnt Dellv.....bt. Ihal_•• ""lin

107 any s..b...qUllnl O,Uwrabl'lo..liw,M Upd'l~' and Floes)
Total number ef COBOl, ~FI., sac, OAT or OMS Assodited nits IoUI'd In Flm Dellverables '""ust_.s lOellvtrtd

108 Updatn and FI...I
Total number of COBOl, SOR, sac, OAT orOM5Assocl,"d flits In dupllCilt ,opln of ••,h C""lmItr', Fhl

109 O.n....r.bl. found on O,UV4!f.d UpcLoles ..nd fl... IOtUvt<td UpdlllS and flus)
Tottt numbtor of dupllnt. copln of the COBOL salt sac, OAT or OM~Auocl~ttd fil.o, .nume<.t.d In m.nur. 101,

110 lound In the D~t~ WMthouo.lothtrth~nin .nvlronment bMkupo) (D~t~ W".houo.)
Totool """,bet of COOOL $OR, SOC. OAT Ot DM~AuoclattdfUn In dupllc." COoPln 01 nch cuotorMr'. FIn!

111 ~I_.bl •• found In tM D~t~ W.ehou•• (otherth.n In .lWtronment bMlwpsl (0.11 Wa-.houo.)
Total.........lMr of clupllc". toplto of the COBOL. SQ/l. sac, OAT Ot OMSAUO(i~t""Fileo, .......-~Ied In "'UI"" 101,

112 found;" ...........nt bKlwpo (lswIrorlmtnl 8Id<upo)

Total numb« of clupllc.t. coplu of the COBOL 5QR end sac AnodMH Aln rtt«dtd by a 8~~ enll"\' ........ the
113 6SIOtIMed b.clcup II _ prKtnlln IN o.ta Warthou... j8altTralt)

Tot.l number of otJ....,j Ino.~ Ot l",11nC 01 f",". as idendflltd In OAT Anoc..ltd Filtlln a FIrst
11~ ~1Ner"'lo.a-.d Upd.tes end r..esJ
118 Toul ntmlItr of InIlence.lnwhlch cust"",",", recelwd. Flrsl CtI_aWe 1000lwred Upd40ttS end null
12.1 Total number 01 flrsC Otli¥I<.iblots to<llaioWl& doc-..ratlon ,.ltt_1nC llo lOs (OtIIwr.... l,Ipd.otes end Rq.,,1

Toul number of Instanel.lnwhlch cuot-. rec:liwd a Flrsl Ctl......able tontarTIlM~ throuthrt<tlpt of a OAT flit
122 I'I01lpedflcal!y lot thoIt tUltoo'ntn (Analyslll

Total number of Inslances In ......h t!r.>l0mer5 rfl:tlftd a flol CtllYtfablt conl....inattd bKau:w ¥!Other Cust_
125 rKIlvtd allN" ..,. ob)act wtltt en IdtnIlkal huh ~alut IANlIotllsI

lotal........tltr of ln1tane.slnvohkh cuoto....... rec:.Iwd. Conl........ttd Flnl ~livar.bllba.H on anafvsl. of dallwrH
objetts jAnalysls)

121 (Union 122.125)
Ptt'cent••• of Inllane.11n which tUltonllt'l ,ec.ived a n ..1 Deli_able wt>e<. Ihat FIr.1 OtllYarabl.....u tont...,lnalH
baoed on ~n~I'fI1i of obJlcts lound In Deli....red Updal•• and flllll' (Anal'flll)

130 (127/118)
TOlal number 01 copln 01 obJ.ct, comprlolng nm DeII~.rabl.1 (IMludl.... topleslocated In compr.u.d lillI)
(O.I1~.,edUpd.tn and FI,n, Dall Warehouse, Envlronm.nl Sackup. BaHrilk)

133 U08+109+110.111·112.113)
lolal number 01 unl"". hashn IOf 1M s.t 01 COBOl. saR, sac, 01 OAT Auodaled FilII In ilnV fl..t Dell~t'ilbl.

135 conllmln.ted bte.UIt theV WI'. dallYar.d to mort th.n ..... cullomer (Del_ad Upd.ol.S.nd fl'-I··"".I.,.II)
Tolal number 01 unlqvt MIMI lor the s.t 01 OAT Anocl.l.d filII In any flrlt Deli....r.bl. ~In.ttdbt<.u•• th....
....... created u.I..... I.ntlle tnvlronrnf,nt otcreated wltIl Ont CUitornet'S.nvlronmtnt but o.llYIred to ilnotMr

136 customer (Deliver.d UpcIat.l.nd fu lysll)
Tot.1 number' of (onI,.,..,..ttd. halhto lor the oM c>l COOOl. 5Qlt SOC« OAT As""'''IH FII.s In.ny FbI
~liYlr.bI<t(Ottr..r.d OpdIttS and F" lysil)

131 (Uniorl 13~,I36)

htc_alt c>f ...lhel for the oet of COBOl.. 5Qlt SOC or OAT Anodilled nts In any r....1 Otl......l>It I"'t ••
Conl........t.... blStd on object iJRi1/ysls" (Dell¥tred Updates and r"'es.........Iytk)

138 (1311(10."1011
Total~ c>f ........ ,ot OAT AllOtialed F"dto th.M _ .......lirotd fOt« «k.dtd In F"1I"It OeliwralMs lo.tiYlred

I·U Updat.. and FllISl
Total........tlef of ........ for OMSAslOtlatld FlIeI thit_. rnc>di!lld 1« Ot Indudtd In Flrsl DtllYlrabies (DtlMrtd

143 UpdM.o and nlOl.1
htcttltill. of ........ for the let 01 OAT AslOtiat.d F~es In any ~lnl~. cont..,;,..ltd bt<-. they_t
c...I.......1nC a Itntrk~ Ot C..lled wltIl..,. wstorMr's~ but d.lI~tt'td to _htt c...t_"

(Dtlivtftd Updiltes.nd F;"ts··ANlysisJ
144 (136/1421
·,.. "' "" .... _ ...Wf'f'I<H "',.,,_m....-. __J_....._'1'1__ IU __ lu-......JJ'If_
,""· J'1f .w....... /u·_ ... /U,Il, _/<l.
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b. Extrapolation Methodology 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 of Retrofit 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 number of computers in a sample

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

However, when estimating the proportion of movie 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 of other 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.

1. The step-by-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 fonuulas for the mean estimator I use

for these measures are presented in Appendix 1.

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

average occurrence of the 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 occun-ence 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 l, 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 en-ors are scientifically valid estimates of the true values in the population

when the sample is generated randomly.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

Menur.

fOUlI numbotr of fE..-s f.... dlstin(t wrs10tl5. ba~ on the wnlons

suppo<ted by SAl' TN lor Ct,r$~ (W, Ootllver.-d Upd.lt" and

102 Fb:")
T01.11 num~ of COBOL. SUR. SOC. OAT Of OMS Assoclaud fllu

114 att~hed 10 $AS rffords (W)

Total number of envIronmena "nd In developmt1'lt or '.stlns of
lion, as Idt"tifi" In d_lopment. lUI and other doc~tatlon

116 ($AS. Cons",lt.."! Oocs and Templates)
Total nllmb.r of InnaJlCe, In which cu~toml!rs who did not r.ulve.-

119 first Deliverabl. reuived an Identified Oeliyerable\SAS)
Tolal n...mber of Inu.nus In which customers received .. FirS! M

Identified Oeliverable contaminated by use of "entr;,
environment. of lome other customer's environment. or 01 an

123 erwironmenl b",lIt from anolher customers software (Analysis)

Total numb., of Inst'nl;IU In which 'l,I,tomers received. first or
lderllifled Deliverable cont..mlniued by developmenluslnl the

124 source Ilroup modeIIAn~I'fSis)

Total number of I!'lS,-neeS In which customers rec.lwd a First or
ldentlfle.d O.llYfrl,ble other th.n from.n eJWI'OlV'l'lent bo.!ill solely

126 from !heIr software ~nd used solely for them (An~lysls)

Tou.l......-nbar of unique Noshes lor the set of COBOt... SQR or SOC
139 Assocl~ted Fifes In Identified Oeliver.bl@s{SAS}

Total......-nbar of lM'llque hashes for !he set of OAT or OMSAssocl~ted

140 Files In ldentlfled OtllYfrl,bles (SASI
TOI~I.........tJt.r of unlquot Noshes lor the set of COBOL SQll SOC. OAT
or OMS Assocl.t.cl Files In Identified Deliver.blts (W)

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 defined 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 information 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 liS and 116. Measure lIS

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 Overlapl15. 116,

for each observation in the sample by subtracting the sum of measures liS and 116

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

Table 5 lists these measures and I discuss the relevant relationships in Appendi.x I.
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TABLE 5: UNION MEASURES

Measure

Total number of environments used in development or testing of
fixes (SAS, Delivered Updates and Fixes, Consultant Docs and
Templates)

117 (Union 115,116)
Total number of instances in which customers received a
contaminated First or Identified Deliverable based on analysis of
objects and of development and testing documentation

128 (Union 122,123,124,125)
Total number of instances in ..ilhich customers received a
contaminated. fix based on object and documentation analysis, when
crOss-use of a customer-specific environment ,enders activities on
behalf of the customers infringing (Analysis)

129 (Union 122, 123, 124, 125, 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 of component 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

Measure

Total number of instances in which customers received a First

Deliverable or Identified Deliverable (Delivered Updates and Fixes,

SAS)

120 (118+119)
Total number of copies of objects comprising First or Identified

Deliverables (including copies located in compressed files)

(Delivered Updates and Fixes, Data Warehouse, Environment

Backup, BakTrak, SAS)

134 (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 formulas in Appendix 1.

TABLE 7: MEASURES ESTIMATED WITH THE RATIO ESTIMATOR

Measure

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

(Analysis)

131 (128/120)
Percentage of instances in which customers received a First or

Identified Deliverable where that First or Identified Deliverable was

contaminated based on object or documentation analysis or on the

fact 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 8A and 8B 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 reported standard deviation or confidence interval. Measure 102 is measured only

for the samples for each type of Fix. Table 8A 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 330 to 463. 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

Retrofit
Sample Size: 46
Population Size: 212

,Confidence level: 90%

Total Total Standard Averale Aver·ce Standard

lower Upper Error of lower Upper Error of

Me.sur. Bound Total Sound Total Bound Average Bound Average

T9tal number of fixes for dIstinct versions, according to the

101 Application Release field in SAS (SAS) 245 1,16
Total number of fixes for distinct versions. based on the versions
supported by SAP TN for customers (SAS. Delivered Updates and

102 Fixes) 330 396 463 40 1.56 1,87 2,18 0,19

TABLE 8B: VERSION MEASURES FOR CRITICAL SUPPORT

Critical Support
Sample Size: 238
Population Size: 973
Confidence Level: 90%

Total Total Standard Average Averag41 Standard

lower Upper Error of Lower Upper Error 0

Measure Bound Total Bound Total Bound Average Bound Averac:e

Total number of fixes for distinct versions, according to the
101 Application Release field in SAS ISAS) 712 0.73

Total number of fixes for distinct versions, based on the versions

supported by SAP TN for customers (SAS. Delivered Updates and

102 Fixes) 4.817 5213 5.608 240 4,95 5,36 5,76 0,25

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

hashes for COBOL, SQR, SQC, OAT or OMS 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, OAT or OMS Associated Files that were

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

shows that there were 10,245 total number of hashes for COBOL, SQR, SQC, OAT or OMS

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

Retrofit Fixes.
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TABLE 9A: HASH-RELATED MEASURES FOR RETROFIT
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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 134 is repOlied 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 49,315 to 51,180. This means that

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

confidence intervals constmcted 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 637,370 to 637,454. This means that in

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

confidence intervals constmcted in this way from the sample.

41 In Appendix 2, I present 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
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TABLE lOB: OBJECT-RELATED MEASURES FOR CRITICAL SUPPORT

Critical Support
Sample Size: 238
Population Size: '73
Confidence level: '0%

Total Total Standard Avorage Average Standard

lower Upper Error of lower Upper Error 0

Measure 80und Total Sound Total Bound Aver·c_ Sound AveraCd

Total number of hashes for COBOL, SOR, SOC, OAT or OMS

-Associated files in any first Deliverable that. were not in any ...... ,

107 Subsequent Deliverable (Delivered Updates and Fixes) ',433 9,69
.......

Totai number of COBOL, SQR, SOC, OAT or OMS Associated Files

found in First Deliverables for customers (Delivered Updates and

108 Fixes) 54,548 56,06

Total number of COBOL, SQR. SOC•.OAT or OMS Associated Files In ".

duplicate copies, ()f.each ,cus,tomer:s.first Deliverable found on
".

109 Delivered Updates and Fixes (Delivered Updates and Fixes) 69,986 71.93

Total number of duplicate copies of the COBOL. SOR, SOC. OAT or

OMS Associated Files, enumerated in measure 107, found in the

Data Warehouse {other than in environment backups} (Data

110 Warehouse) 14',655 153.81

Total number of COBOL, SQR. SOC. OAT orOMS Associated Files in

duplicate copies of each customer's First Deliverable. found in the

Data Warehouse (other than in environment backups) (Data ....

111 Warehouse) 71,7B5 73.78
Total number of duplicate copies of the COBOL. SOR. SOC. OAT or

OMS Associated Files, enumerated in measure 107, found in

112 environment backups (Environment Backups) 274,349 281.96

Total number of duplicate copies of the COBOL, SQR and SOC

Associated Files recorded by a Baktrak entry where the associated

113 backup is not present in the Data Warehouse (BakTrak) 17,024 17.50
Total number of COBOL. SOR, SOC. DAT or DMS Associated Files

114 attached to SAS records (SAS) 23 65 107 26 0.02 0.07 0.11 0,03

Total number of caples of objects comprising First Deliverables

{including copies located in compressed files} {Delivered Updates

and Fixes, Data Warehouse, Environment Backup, BakTrak}

133 (108+109+110+111+112+113) 637,347 655.03
Total number of copies of objects comprising First or Identified

Deliverables (including copies located in compressed files)·

(Delivered Updates and Fixes. Data Warehouse, Environment

Backup. BakTrak, SAS)

134 (133+1l4) 637.370 637,412 637,454 26 655.06 655.10 655.14 0,03

.. This m~05(If~ is (~porttd b~' toklng iMO O(!ount that ai'll!' of its compoMfltS is known In th~ It/II population

Tables 11A and lIB 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 and do not require

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

Support Fixes and, as described in the preceding section, is a composite measure. The results
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presented in Tables I1A 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 ttA: ENVIRONMENT-RELATED MEASURES FOR RETROFIT

Retrofit
Sample Size: 46
Populotlon Size: 212
Confidence Level: 90%

Totol Totol Standard Ave:rale Avera&e: Standard

Lower Upper Error of lower Upper Error of

Measure Bound Total Bound Totol Bound Averil!. Bound Averae:.

Totalnum~er'ofeovlronmentsused ,in developmel"lt or testing of .......
.......... :

fixes, as identllied in OAT Associated Files in a first Deliverable
.....

115 (Delivered Updates and fixes) 97 0.46
Total number of environments used in development or testing of

fixes, as identified In development, test and other documentation

116 (SAS, Consultant Docs and Templates) 432 512 591 48 2.04 2.41 2.79 0.23
Total number of environments used In development or testing of

fixes' (SAS, Delivered Updates and Fixes. Consultant Docs and

Templates)

117 (Union 115,116) 488 558 628 43 2.30 2.63 2.96 0.20

• This m~asu(~ IS (tport~d by tokfl1Q mto Q!!Ouot that on~ of ,ts compOntnlS is known m th~ ,uff population.

TABLE llB: ENVIRONMENT-RELATED MEASURES FOR CRITICAL SUPPORT

Critic..1Support
Samplo Size: 238
Population Size: 973
Confidence Level: 90%

Totol Totol Standard Avera,e Averac_ Stond.rd

Lower Upper Error of Lower Upper Error 0

Measure Bound Toul Bound Totll Bound AverlC· 80und AverlC_

Total number of environments used in development or testing of

fixes# as identified in OAT Associated files in a First Deli'lerable

115 (Delivered Updates and Fixes) 2,412 2.48
Total number of environments used in development or testing of

fixes, as identified in development, test and other documentation

116 (5A5, Consultant Docs and Templates) 3,447 3,867 4,288 255 3.54 3.97 4.41 0.26
Total number of e,nvlronments used in development or testing of
fixes' (SAS, Delivered Updates and Fixes, Consultant Doc,. and
Templates)

117 (Union 115,116) 5,763 6,177 6,S92 252 5.92 6.35 6.77 0.26

... rms mfasuf~ IS f~ported by tokln9 /fIto account that one of Its components 1$ kl)Own If} the fillt populat,on.

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 (118) is measured for the full population.

TABLE 12A: CUSTOMER-RELATED MEASURES FOR RETROFIT

Retrofit
Sample Size: 46
Population Size: 212
Confidence Level: 90%

Total Total Standard Avero1letl Average Standard

Lower Upper Error of Lower Upper Error of

Me.lur. Bound Total Bound Total Bound Averace Bound AveriJ&e

Total number of instances in which customers received a First
. ..

118 Deliverable (Delivered Updates and Fi.es) 907 4.2B

Total number of instances in which customers who did not receive a

119 First Deliverable received an Identified Deliverable (SAS) 321 604 887 172 1.51 2.85 4.18 0.81

Total number of instances in which customers received a first

Deliverable or Identified Deliverable' (Delivered Updates and Fixes,

SAS)

120 (118+119) 1,228 1,511 1,794 172 5.79 7.13 8.46 0.81
Total number of ~i(st De-liverables containing documentation

121 referencing fix IDs {Delivered Updates and Fi>:es} 583 2.75

.. This m~OSlJr~ is (~portedby tokiflQ mto Oc.C":JM thot o"~at its componeMs IS knOWfl in the filII poplilorion.

TABLE 12B: CUSTOMER-RELATED MEASURES FOR CRITICAL SUPPORT

Criti.al Support
Samplo Si.o: 238
Popuhlltion Size: 973
Confidonco lovol: 90%

Total Total Standard Av.rac· Av.rll· Standard

low.r Upper Error of Low.r Upper Error 0

Measure Bound Total Bound Tot.1 Bound Av.ra=_ Bound Av.ra,.

Total number of instances in which customers received a First

118 Deliverable (Delivered Updates and Fixes) 26,054 26.78
Total number of instances in which customers who did not receive a

119 First Deliverable received an Identified Deliverable (SAS) 3 16 30 8 0.00 0.02 0.03 0.01
Total number of instances in which customers received a First

Deliverable or Identified Deliverable'" (Delivered Updates and Fixes,

SAS)

120 (118+119) 26,057 26,070 26,084 8 26.78 26.79 26.81 0.01
Total number of First Oeliverables containing documentation

121 referencing fix IDs (Delivered Updates and Fixes) 26931 27.68

# Th,s m~D~uro:! IS reporttd by tOJ.;m9 mto occount that ont 0/ rt5 compOntflts ,5 known .n rnt /1J11 pOPlJfot,on. ROtllld,ng In tnt o ....trogco

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

Retrofit
Sample Size: 46
Population Size: 212
Confidence Level: 90%

Total Total Standard Avence Averace Standard

lower Upper Error of Lower Upper Error of

Measure Bound Tot.1 Bound Total Bound Aver..,. Bound Average

Total number of instances in ,Which customers received a first ...... ... i
i··.·.·

.....•.....

DeJiverable contaminated through receipt of a OAT file not
............

.•..... .........

122 specifically generated for those customers (Analysis) 256 1.21
Total ntlmber of instances in which customers received a First or

Identified Deliverable contaminated by use of a generic

environment, of some other customer's environment, or of an

123 environment built from another customer's software (Analysis) 947 1,350 1.754 245 4.47 6.37 6.27 1.16

TotaJ number of instances in 'J'/hich customers received a Firs.t or
...

...
...

Identified Deliverable contaminated by development using the ..
124 source: group model· (Analvsis) 0 0 0 0 0.00 0.00 0.00 0.00

Total number of instances in which customers received a first

Deliverable contaminated because another customer received at
least one COBOl, SOR, SOC or OAT Associated File with an identical

125 hash value (Analysis) 723 3.41
Total number of instances in which customers received a First or

Identified Deliverable. other than from an environment built solely

126 from their software and used solely for them (Analysis) 962 1,387 1,793 247 4.63 6.54 8.46 1.16
"MWS!Jre 124 was £UO In off ~6 obstrvoMns 01 rh~ R~tr"/tt sompl~ /tx~s, whldl mOI(~s the ,O/tl/loMn of on IJP.(J~rbound lor thiS m~osurt: less pur,rlellt. A tonsel'Vatlv~ estJmot~ 01 tht upper bound,

USing formulaslrom (/ossitol sompling theory, ;s t~r(J_ Thae or:- further refinements available,; slJch as on exact binomro.l test thot a:Jow for the co/tutotion 01 the probob;{;ty of a observing a nan-tefO

valLie in the popu:ation. Svch a (ol'ulation impli!s that ther~ is a 4.8% chonc>! of obselVing "nOtl-uro valve, which translotes eo no more than 10 non-uro o"ur~tlces in the POplJ,'otion.

TABLE 13B: CONTAMINATION-RELATED MEASURES FOR CRITICAL
SUPPORT

Critical Support
Sample Size: 238
Popul.tion Size: 973
Confidence Level: 90%

Tot.1 Total St.nd.rd AVerll!8 Average Standard

Lower Upper Error of Lower Upper Error 0

Mellure Bound Tot.1 Bound Tot.1 Bound Averac_ 80und Averal·

Total number of instances in which customers received a First

Deliverable contaminated through receipt of a OAT file not

122 specifically generated for those customers (Analysis) 19,899 20.45
Total number of instances in which customers received a First or
Identified Deliverable contaminated by use of a generic

environment, of some other customer'5 environment, or of an

123 environment built from another customer' 5 software (Analysis) 20,864 23,552 26.220 1,622 21.46 24.21 26.95 1.67

Total number of instances In which customers received a First or
Identified Deliverable contaminated by development using the

124 source group model (Analysis)" 49 319 663 0.05 0.33 0.70
Total number of instances in which customers received a First

Deliverable contaminated because another customer received at
least one COBOL. SOR. 50C or OAT Associated File with an identical

125 hash value (Analysis) 23,429 24.08
Total number of instances in which customers received a first or
Identified Deliverable other than from an environment built solely

126 from their software and used solely for them (Analysis) 21.901 24,660 27,420 1,678 22.51 25.34 28.18 1.72
Th:! lower and upper bounds are !oltuiot~d uSing 10.000 Iterations 0/ repeated sampling. Th~ ,on/id~nu in!ervof is djfee-t:}' computed. Thef40re th~ stondOfd ~((or.s f1otcompvted. See 8_ fjfon & fU.

r,bshlf'DIli, An If!troductjOf1 to rht Boorstrop, (Chopmotl &- Holt: 1993),168-176.
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Tables 14A and 14B show additional measures that address the issue of Contamination.

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

Retrofit
Sample Sizo: 46
Population Slzo: 212
Confidence Level: 90%

Total Total Standard Avenc_ Averace Standard
Low.r Uppor Error of Lower Uppor Error of

Measur. Bound Total Bound Total Bound Averace Bound Aver·ce

Total number of instances in which customers received a

contaminated First Deliverable based on analysis of delivered
objects (Analysfs)

127 (Union 122.125) 814 3.84
Tatal numbE:r of instances in which customers received a

contaminated First or Identified Deliverable based on analysis of

objects and of dEvelopment and testing documentation·

128 (Union 122.123.124,125) 1,019 1,224 1,430 125 4.80 5.77 6.74 0.59
Total number of instances in which customers received a
contaminated fix based on object and documentation analysis, when

C(Qss·use of a customer~specjfic environment renders activities on

behalf of the customers infringing" (Analysis)

129 (Union 122. 123. 124, 125. 126) 1.028 1,279 1.531 . 153 4.85 6.04 7.22 0.72

Percentage of instances in which customers received a First
Deliverable where that First Deliverable was contaminated based on

analysis of objects fOllnd in Delivered Updates and Fixes (Analysis)
130 (127{118) 89.75%

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·'
(Analysis)

131 (128/120) 71.56% 83.92% 96.29% 7.52%
Percentage of instances in "vhich cu.;tomers received a First or

Identified Deliverable where that First or Identified Deliverable was

contaminated based on object or doc~lmentatjonanalysis or on the

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

customers"" IAnalysis)

132 (129/120) 74.64% 87.19% 99.74% 7.63%

,. Tilese measures Ofe ff!pcrti!d by raking Jnro accounr rhat some of thi!lr(OIl~pOfl~ntsare known 111 tht [lJlI t'OPtl,'Mlon

.. " 8Q5~d on th~ voi'iJ~S for the numerator and denominotor in the sample ol46 fixes, os r(ported in Tobl~ A.2 in ApPf!ndix J. iht!!t values ore IJsed to provide dossic estimates of th~ standard '!oors

Values in Tables 12A ond 1-IA prodw:e a value of 81 03%jormeasure 131 ond S~,69~oformf!astl(e132,
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TABLE 14B: CONTAMINATION-RELATED COMPOSITE AND RATIO
MEASTURES FOR CRITICAL SUPPORT

Critical Support
Simple Sile: 238
Population Sila: 97J

Confidence Level: 90%

Totol Total Standlrd Averace Avera,_ Standard

Lower Upper Error of Lower Upper Error 0

Measure Bound Total Bound Total Bound Averille Bound Averale

Total number of Instances in wtlich customers received a
contaminated First Deliverable based on analysis of delivered
objects (Analysis)

127 (Union 122,125) 24,417 25.09

Total number of instances in which customers rec~ived a

contaminated First or Identified Deliverable based on analysis of

objects and of development and testing documentation·

128 (Union 122.123.124,125) 24,895 25,390 25,885 301 25.59 26.09 26.60 0.31
Total number of instances in which customers received a

contaminated fix based on object and documentation analysis, when
cross-use of a customer-specific environment renders activities on

behalf of the customers infringing·' (Analysis)

129 (Union 122, 123. 124, 125, 126) 24.796 25,410 26,025 374 25.48 26.12 26.75 0.38

Percentage of instances in \,'Jhich customers received a. First

Deliverable where that First Deliverable \.'Ias contaminated based on

analysis of objects found in Delivered Updates and Fixes (Analysis)

130 (127/118) 93.72%

Percentage of Instances in which customers received a FIrst or

Identified Deliverable where that First or Identified Deliverable was

(:ontaminated based on object and documentation analysis"""

(Analysis)

131 (128/120) 98.65% 99.12% 99.52%
Percentage of instances in which customers received a First or

Identified Deliverable where that First or Identified Deliverable was

contaminated based on object or documentation analysis or on the

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

customers· .,. (Analysis)

132 (129/120) 98.73% 99.19% 99.57%

~ Th~s~ meaSt:les af~ feport~d bv takmg mto account thot some?' of rhelr!ompontnts orl!' .mown m th~ flJlI POPtll()t,on

•• Bo~~don the voluts IOf the numetotor ond denominator in th~ somp:e of 13Sfixt5. os r~ported in fobl~ A.j 111 Appendix 3. TheH: voluu O~ us~d to ptO'Ad~ doss., est/mot~s o/the stondord ~rrof$.

VOlll~S In fobles 128ol1d l~B produ((! 0 uol!J( of97.39%form~osur~ 131 ond 97 .:l7f~form;!ostJre131.

• Th~ lowl!'f ofld u.optr bovnds Oft cokuloted tJS/flQ 10,000 it~rotfons of ft!pwttd ~omp'in". T!'le cOfljld(nce int~rvo; is dJf'tCtty (ompv:~d. Th~ftlofe tht 5tondord !flOf:$ not (omputed. Set! B Elron e. R.J

r;cshifOfli, Mllntfodll(fiOn to the Bootstrap. (ChopmM 8. HolI: 1993).168·176

Tables 15A and l5B 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% of hashes 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 15A: CO TAMI ATlON·RELATED MEASURES FOR RETROFIT
BASED ON OBJECT ANALYSIS
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TABLE 15B: CONTAMINATlON·RELATED MEASURES FOR CRITICAL
SUPPORT BASED ON OBJECT ANALYSIS
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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.

l~
/-

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.I: VARIABLE DEFINITIONS

Variable
Name

N
n

Var

Cov

Variable Description
Population Size

Sample Size

Measure of Interest (information collected for each measure) for fix i;

The numerator for Ratio Measures.

Sample Mean

Estimated Population Total

Standard Error of Sample

Standard Error of Population Mean

Standard Error of Population Total

Sample Mean for Denominator for Ratio Measures

Estimated Population Ratio

Sample Variance of Numerator of Ratio Measures

Sample Variance of Denominator of Ratio Measures

Sample Covariance of Numerator and Denominator for Ratio Measures

Variance
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 = 2:. :Lf=l Yi
n

2) Estimated Population Total: Y = Ny

3) Standard En-or of the Sample: Sy = J:Li(Yi - y)2j(n - 1)

4) Standard En-or of the Sample Mean: Sy = Xt

5) Standard En-or of the Population Total: Sy = Nsy .
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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) Y117 = Y115 + Y116 - Y115n116 , where Y117 is the estimated population total

for measure 117, Y115 is the fully measured population total for measure 115,

Y116 is the estimated population total for measure 116 and Y115n116 is the

estimated population total for the overlap between measures 115 and 116.

Y115n116 for each fix in the sample is calculated as YllS + Y116 - Y117 .

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

measure 117. Therefore, Var(Y117 ) = Var(Y116 ) + Var(Yllsn116) 

2COV(Y116, Y11sn116)'

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

c. Sum of Two Measures - Related Formulas

1) Y120 = Y118 + Y119 , where Y120 is the estimated population total for measure

120, Y118 is the fully measured population total for measure 118, Y119 is the

estimated population total for measure 119.

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 - Related 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
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may be biased but the bias is considered negligible in most cases.43 The upper bound of

this bias can be estimated.44 Furthemlore, 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.45

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 of Numerator: y = ~ Ii=l Yi
n

2) Sample Mean of Denominator: x = ~ Ii~l Xi

3) Estimate of the Population Ratio: R=y/x

e. Estimates for Lower and Upper Bounds Based on Repeated Sampling

For four 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

43 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.

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

162.

45 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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140 for the Critical Support, of the 238 observations in the sample, 237 have a value of zero

and one has a value of 2. The formula for the confidence interval based on the normal

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 formula for the

confidence interval would yield an upper bound of greater than 100%. For measure 124 for

Critical Support, the formula for the confidence interval based on the normal approximation

yields a lower bound of less than zero. To address these issues that can occur at the

boundaries (i.e. close to 0 in the case of a 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.46

46 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

of Retrofit and Critical Support Fixes.

FIGURE I: D1STRlBUTION OF STATUS OF FIXES
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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 account the fact that

information was collected for one of the component measures for the entire population. The use

ofa full count of the entire population for one component eliminates the variance of that

component in the composite measure. For the sake of completeness, 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

Retrofit

Sample Size: 46

Population Size: 212

Confidence level: 90%

Total Total Standard Avera,. Avarace Standard
Lower Upper Error 01 low.r Upper £rroro

Musu,•• EXTRAPOLATED FROM SAMPLE Bound Total Sound Total Bound Averaee Bound Averace

Total number of environments used in development or testing of

fixes (SAS. Delivered Updates and Fixes, Consultant Docs and

Templates)

117 (Union 115,116) 476 571 667 58 2.24 2.70 3.15 0.27

Total number of instances in which customers receiVed a r:irst

Deliverable or Identified Deliverable (Delivered Updates and fixes,

SAS)

120 (1l8+119) 1,270 l.691 2,113 256 5.99 7.98 9.97 l.l1
Total number of instances in ...mien Recipients received a

contaminated First or Identified Deliverable based on object and

documentation analysis (Analysis)

128 (Union 122,123,124,125) 1,017 1,419 1,822 245 4.80 6.70 8.59 1.15
Total number of instances in which customers received a

contaminated fix based on object and documen{atiorl analysis.....;hen

cross-use of a customer-specific environment renders a(tivlties on

behalf of the customers infringing (Analysis)

129 (Union 122, 123, 124, 125, 126) 1,066 1,475 1,883 248 5.03 6.96 8.88 1.17
Total number of copies of objects comprising first or Identified

Deliverables (including copies located in compressed

files)(Delivered Updates and fixes, Data Warenouse, Environment

Backup, BakT'ak, SAS)

134 (133+114) 13,067 34,505 55,944 13,034 61.63 162.76 263.89 61.48

TABLE A.3: COMPOSITE MEASURES FOR CRITICAL SUPPORT

Critieal Support
Sample Size: 238

Population Size: 973

Confidence Level: 90%

Total Total Shndard Aver.,. Aver.,. Standard
Lower Estimated Upper Erroraf lower Upper Ertoto

Musu,.· EXTRAPOLATED FROM SAMPLE Bound Total Bound Totll Bound Aver••• Bound Aver·c·
Total number of @nvlronments used In deve-fopment or testing of

fixes (SAS, Delivered Updates and Fixes, Consultant Docs and

Templates)

117 (Union 115,116) 5,507 6,034 6,562 321 5.66 6.20 6.74 0.33
Totaf number of instances in which customers received a First
Deliverable or Identified Deliverable (Delivered Updates and I=ixes,

SA51

120 (118'119) 26,569 29,345 32,122 1,688 27.31 30.16 33.01 1.73
Total number "of Instances In which Recipients received a

contaminated First or Identified Deliverable based on object and

documentation analysis (Analysis)

128 (Union 122,123,124,125) 26,312 29,088 31,864 1,688 27.04 29.89 32.75 1.73
Total nurnbe-r of instances in \,.,/hich customers received a

contaminated fix based on object and documentation analysis, when

cross-use of a customer-specific environment renders activities on

behalf of the customers infringing (Analysis)

129 (Union 122, 123, 124, 125, 126) 26,332 29,108 31,884 1,688 27.06 29.92 32.77 1.73
Total number of copies of objects comprising l=ir5t or Identified

Deliverabies (including copies located in compressed

files){Delivered Updates and Fixes, Data Warehouse. Environment
Backup, 8akT'ak, SAS)

134 (133+114) 590,170 663,978 737,787 44,872 606.55 682.40 758.26 46.12

42



Appendix 3 - Curriculum Vitae

ADVANCED ANALYTICAL
CONSULTING 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 perfonnance.

He has studied economic, statistical and computing issues in a number of industries, including
airlines, environment, oil and gasoline, healthcare, labor markets, phannaceuticals,
telecommunications, and high technology markets among others. His work includes detailed
analyses and valuations of corporate functions, risks, and assets for international corporations for
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 of quality 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,
phannaceuticals 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 performed a wide range of event studies for securities valuations for IOB-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 Govemment Agencies including DOl, 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 Deloitte Financial Advisory Services and had
served as the Global Leader of Economic Consulting for Arthur Andersen. Prior to that he held
research and consulting positions at Charles River Associates, The RAND Corporation,
Needham-Harper Worldwide Advertising, SPSS Inc. and The University of Chicago

Computation Center.

EXPERT TESTIMONY/AFFIDAVITS

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,
2008, Expert Report, Damages in Financial Services Industry.

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 Corporation, 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 ofInsurance, 2004, Expert Report, Health Insurance
Merger.

Carolyn Fears, et al. v. Wilhelmina Model Agency, Inc., et al., 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/Patent Infringement.

Before the Illinois Commerce Commission, 2001, Expert RepOlt and Testimony,
Statistical Methods.

IRS Expert Arbitrator, 2000, James Schilling Inc., v. Internal Revenue Service, Expert
Arbitrator Report 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 of Telecommunications Resale and Retail Markets,
Before the Indiana Public Service Commission, 1998, Expelt Affidavit, Statistical
Analysis.

Before the FCC, CC Docket No. 98-56, RM-91O 1, 1998, Expert Affidavit, Statistical
Analysis.
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Graber, A. et al. v. Giuliani, United States District Court Southern District of New York,
1998, Expert Affidavit and Deposition, Statistical Sampling and Survey Research.

Marisol, 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
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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 Delaware corporation ,Plaintiffs, v.

SAP AG, a German corporation, SAP AMERICA, INC, a Delaware corporation,
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