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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. I
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 ModeV 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 infonnation for many of these measures for the entire
population of Retrofit and Critical Support Fixes to demonstrate the extent of SAP TN's
activity. However, because of the enormous amount of time and effort that would be
required to gather data for many of the other measures of interest, Oracle has collected some
information for Retrofit Fixes and Critical Support Fixes based on a scientific random sample

I Based on conversations with Oracle's computer forensics expeli, 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.

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.
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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.
3

1

of the Retrofit population and Critical SuppOli population of Fixes. The Retrofit Fix sample
size is 46 Fixes out ofa total population of212 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
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.
4

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.
5

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.
6

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.
2

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 tenned 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 infonnation such
as the relevant software version for the client and the point of contact at the client.
Based on my results the 90% confidence interval ranges from 5.79 to 8.46. This means that in
repeated samples the hue 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.

7

8

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

9

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

iO

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

11 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.

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.
12
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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 of a Critical Support Fix. 16 For the
Critical Support population, I estimate that there were 637,412 copies of Associated Files for
Critical Support Fixes. 17
For each Fix in the Retrofit and Ctitical 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.

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

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.

4

Mr. Mandia also gathered infolmation to understand Contaminationn 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
. J4
ana1YS1S.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

Based on conversations with Mr. Mandia, it is my understanding that a Fix is Contaminated if
Cross-Use of any software occurred at any point in the development, testing, or production of
any Object for that Fix. Cross-Use means a use of an Environment licensed to one customer to
provide support to another customer.
22

The 90% confidence interval ranges from 71.56% to 96.29% in the population of Retrofit
Fixes.

23

24

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

Support Fixes.

5

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 OAT Associated Files in any First Deliverable were contaminated based on Object
analysis.
A final measure of Contamination is captured by the percentage of hashes for the set of DAT
Associated Files in any First Deliverable that were contaminated based on Object analysis.
The components of this measure were counted for the full population of Retrofit and Critical
Support Fixes. My analysis of the Retrofit population shows that 89.29% of hashes for the
set of OAT 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 of OAT
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.
26 The

90% confidence interval in the Critical Support Fix population ranges from 98.73% to

99.57%.
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2) Introduction and Assignment

I have been retained by counsel for the Plaintiffs in the matter of Oracle USA, Inc., et al. v.
SAP AG, et al. (Case No. 07-CV-01658 PJH(EDL)) to design a statistically valid sample of
SAP TN's PeopleSoft HRMS payroll tax and regulatory Updates that can be used to
scientifically estimate the number 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 cuniculum 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.
7

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 SUppOlt 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 measuring the activity that SAP TN was engaged in to develop, test,
and distribute these Fixes. There are a number of ways to measure SAP TN's activity. The
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.

27

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 delivety to customers of tax and
regulatory Updates relevant to various releases and versions of PeopleSoft HRMS payroll
software.

28
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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 welldocumented 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.

9

including those in which highly technical or trained professionals may be required to
evaluate characteristics of the observations, sampling also permits infomlation 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%.

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.
31
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Often prior to taking a sample, an analysis will be perfOlwed 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 futiher 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
infOlwation 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 evety 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 vety 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.

11

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 hue number of computers would be within plus or minus
10% of her result. Based on the infonnation 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 fonnulas to detennine 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 deternline approximately how many floors need to be sampled to get a precise
enough estimate of the average number of computers per floor.
To detetmine 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 I 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
Numberof

Numberof

Number of

Numberof

Numberof

Floor #

Computers

Floor #

Computers

Floor #

Computers

Floor #

Computers

Floor #

Computers

461
325
314
100
189
351
342
441
200
150

30
50
27
49
45
24
56
20
45
57

34
143
102
76
48
574
9
540
144
186

13
25
47
53
33
31
42
34
45
44

90
223
250
374
369
272
260
532
198
194

10
45
62
33
29
42
90
23
15

159
315

39
57
44
32
15
7
49
32
22

285
32
397
76
205
599
401
141
511
397

11
65
27
53
49
13
56
43

77

77

22
46
136
205
512
508
56
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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 detelmine 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

12

77

27

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 error of the sample is determined, it can be used to calculate and report an upper and
lower bound for the estimated average number of computers on each floor and the total
number 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 error found in a sample of a given size. The
standard error of the sample is simply a characteristic of the sample she has drawn that reflects
the variability in the sample of a given size.

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.
33
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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 timeconsuming 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

The information in Table 2 was provided by Mr. Mandia. Based on conversations with Mr.
Mandia, it is my understanding that:
34

•

The Data Warehouse referenced in Table 2 consists of approximately fifty computer
systems inside the SAP TN infrastmcture; 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-FS01.

•

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.

14

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 formulas 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

William G. Cochran, Sampling Techniques, Third Edition (New York: Wiley & Sons, 1977)
18,29-30.

35

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.
36
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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 infonnation 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

o RCLX-MAN-000061, the Excel workbook containing the results 0 f his findings for
the samples and the populations of Fixes. I use the reported infonnation 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.

Table 2 lists all the measures of interest. Measure 116, the number of Environments used in
the development or testing of the Fix, as identified in development, test, and other
documentation, was the basis for detennining the sample size. The assumed averages and
standard deviations used to calculate the sample size were based on simulated data for measure
116, where it was assumed that measure 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.
37
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TABLE 2: LIST OF MEASURES
M•• sur.
Number
101
102

Population Count
orSampfed

Oflcrlption or Reporhblelnfonnation for Elich Fix
The versions to which the fix applied, according to the Application Release field In SAS
The versions to which the fjx applied. based on the versions supported by SAP TN (or

Oat. Source

Population Ccunt
Sampled

SAS, Delivered Updates and Fixes

Population Count
Population Count

SAS
Delivered Updates and Fixes

Populatiora Count

Delivered Updates and Fixes

Population Count

Delivered Updates and Fixes

Population Count

Delivered Updates and Fixes

Population Count
Population Count

Delivered Updates and Fixes
Delivered Updates and Fixes

Population Count

Data Warehouse

Population Count

Data Warehouse

Population Count

Environment Backups

Population Count

BakTrak

Sampled
Population Count

SAS
Delivered Updates and Fixes

SAS

customers

103
104
105
106

107
108
109

The reported status of the fbI, according to the Status field in SAS
The unique hashes for Ihe sel of COBOL, SOR or SOC Associated Files in any First
Deliverable
The unique hashes for the set of OAT or OMS Associated Files in any First Deliverable
(142'143)
The unique hashes for the set of COBOL, SOR. SOC, OAT or OMS Associated Files In any First
Deliverable
(104+105)
The unique hashes for the set of COBOL, SOR. SOC. OAT or OMS Associated files in any Firsl
Deliverable that were not in any Subsequent Deliverable
The COBOL SOR. SOC, OAT or OMS Associaled Files in each customer's First Deliverable
The COBOl. SQR, SQC, OAT or OMS Associated Files in duplicate copies of each customer's
First Deliverable found on Delivered Updates and Fixes

110

Duplicale copies of the COBOL, SOR, SOC, OAT or OMS Associated Flies in a first Deliverable
that are never Associated Flies for a Subsequent Delivery found il"l the Data Warehouse
(other than in environment backups)

111

The COBOL, SQR.

sac. OAT or OMS Associated Files in duplicate copies of each customer's

First Deliverable. found In the Data Warehouse (other than in environment backups)

112

Duplicate copies of the COBOL. SOR. SOC, OAT or OMS Associated files In a first Deliverable
that are never Associated Flies for a Subsequent Delivery, found in environment backups

113

Duplicate copies of the COBOL. SOR and SOC Associated files recorded by a BakTrak entry

where the associated backup is not present in the Data Warehouse
114
115
116
117
118
119
120
121
122
123

124
12S
126

127

128

129

The COeOL SOR, SOC. OAT or OMS Associated files attached to the SAS record
Environments used in development or testing of the fix, as identified in OAT Associated Files

In a First Deliverable
Environments used in development or testing of the fix. as identified in development, test
and other documentation
EnvlrooMe-llls use-d In de-ve-Iopme-ot or testing of tne- fix
(Union 115,116)
The CUSIOffie-rs receiving a First Deliverable
Additional custome-rs receiving an Identlfie-d Deliverable

All customers receiving a First or Identified Deliverable
(118+119)
All First Deliver-abies containing documentation referencing the fix 10
The customers that received a First Deltverable cootamlnated through receipt of a OAT file

not speciflcallv for that customer
The customers that received a First or Identified Deliverable contaminated by use of a
generic environment, of some other customer's environment, or of an environment built from
another customer's software
The customers that received a First or ldentlfled Deliverable contaminated by development
using the source group model
The customers that received a First Deliverable contaminat@d because another customer
received at least one object with an identical hash value
The customers that received a First or Identified Deliverable other than from an environment
built solely from that customer's software and used solety for that customer (with respect to
the analyzed fiX)
The customers that received a cont.aminated First Deliverable based on analvsls of delivered
objects
(Union 122.125)
The customers that received a contaminated First or Identifled Deliverable based on analysis
of objects and of development and testing documentation
{Union 122.123,124.12S}
The customers that received a contaminated f1" based on object and documentation
analysis, when cross-use of a customer·speciflc environment renders 8c.tivlties on behalf of
the customer Infringing
(Union 122. 123. 124. 125. 126)
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Sampled

SAS. Consultant Docs and

Sampled

Templates
SA>, Delivered Updates and Fixes,
Consultant Docs and Templates

Population Count
Sampled
Sampled

Delivered Updates and Fixes
SAS
Delivered Updates and fixes. SAS

Population Count
Population Count

Delivered Updates and Fixes
Analysis

Sampled

Aflalysis

Sampled

Analysis

Population Count

Analysis

Sampled

Analysis

Population Count

Analysis

Sampled

Analysis

Sampled

Analysis

TABLE 2: LIST OF MEASURES (Continued)
Measur.
Nymb.r
130

131

0'

Description
Reportabla Info,mation for Each Fix
Percentage of customers that received a First Deliverable where that First Deliverable \..'/as
contaminated based on analvsis of objects found in Delivered Updates and Fixes
(127/118)
Percentage of customers that received a First or Identified Deliverable vJher€' that First or
Identified Deliverable was contaminated based on object and documentation analysis

Population Count
0' Sampled
Population (allOt

Analvsis

Sampled

Analysis

Sampled

Analysis

Oata Source

(128/120)
132

Percentage of customers that received a first or Identified Deliverable where that First or

Identified Deliverable was .contaminated based on object or documentation analysis or based
on use of the customer's environment to 5UppOIt other customers
133

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

Population Count

(108+ 109+110+ 111 +112+113)
134

Oeli\.'€.<rfod Updates and Fixes, Data
Warehouse, Environment Backup,

files)

BakTrak

Total copies of objects comprising First or Identified Dellverables (Including copies located in

Sampled

Delivered Updates and Fixes~ Data
Warehouse, Environment B$lckllP~

compressed files)

(133+114)

BakTrak, SAS

135

The unique hashes for the set of COBOL, SOR, SOc, or DAT Associated Files in any First

136

The unique hashes for the set of OAT Associated Files in any FJrst Deliverable contaminated

Population COllnt

Deliverable contaminated because they were delivered to more than one customer

Delivered Updates and Fixes -Analysis

Population Count

because they wen? created using a ge-neric environment or created with one customer's

Delivered Updates and fixes _.

Analysis

environment but delivered to another customer

137

The contaminated, unique hashes for the set of COBOL, SOR, SQC, or OAT Associated Files in

Population Count

any First Deliverable

Delivered Updates and Fixes

¥¥

Analysis

(Union 135.136)
138

Percentage of hashes for the set of COBOL, SQR I SQC, or OAT Associated Files in any First

Population Count

Deliverable that are (ontaminated based on object analysis

Delivered Updates and fixes .~
Analysis

(137/(104+142))

139

The unique hashes for the set of COBOl, SQR or SOC Associated Files in an Identified

Sampled

SAS

Deliverable

140

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

Sampled

SAS

141

The lInique hashes for the set of COBOL. SOR. SOC. DAT or DMS Associated Files in an

Sampled

SAS

Identified Deliverable

(139+140)
142

Total number of hashes for OAT Associated Flies that were modified for Dr included In First

Population Count

Delivered Updates and Fixes

Population Count

Delivered Updates and Fixes

Population Count

Delivered Updates and Fixes

Deliverables

143

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

144

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 with one
customer's environment but delivered to another customer
(136/142)

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.

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.
38

,
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TABLE 3: LIST OF MEASURES COUNTED FOR ENTIRE POPULATION
Measure
101
104

Total number of fixes for distinct versions, according to the Application Release field in SAS (SAS)
Total number of hashes for COBOL, SOR, or SOC Associated Files that were modified for or Included In First
Deliverables (Delivered Updates and Fixes)
Total number of hashes for OAT or OMS Associated Files that were modified for or included In First Dellverables
(Delivered Updates and Fixes)

105

(142+143)
Total nllmber of hashes for COBOl, SOR, SOC, OAT, or OMS Associated Files that were modified for or Included in First
Deliverables (Delivered Updates and Fixes)

106

(104+105)
Total number of hashes for COBOL, SQR, SOC, OAT or OMS Associated Files in any First Deliverable that were not in

107

any Subsequent Deliverable (Delivered Updates and Fixes)
Total number of COBOl, SOR, SOC, OAT or OMS Associated Files found in First Dellverables for Cllstomers (Delivered

108
109

Updates and Fixes)
Total number of COBOL, SOR, SQC, OAT or OMS Associated Files in duplicate copies of each customer's First
Deliverable found on Delivered Updates and Fixes (Delivered Updates and Fixes)
Total number of duplicate copies of the COBOL. SQR. SOC, OAT or OMS Associated Files, enumerated In measure 107,

110

found in the Data Warehouse (other than in environment backups) (Data Warehollse)
Total number of COBOL, SOR, SQC, OAT or OMS Associated Files in duplicate copies of each customer's First

111

Deliverable, found in the Data Warehouse.(other than in environment backups) (Data Warehouse)
Total number of duplicate copies of the COBOL, SQR, SQC, DAT or DMS Associated Files, enumerated in measure 107,

112

found in environment backups (Environment Backups)
Total number of duplicate copies of the COBOL, SQR and SQC Associated Files recorded by a Baktrak entry where the

113

associated backup is not present in the Data Warehouse (BakTrak)
Total number of environments llsed in development or testing of fixes, as identified in DAT Associated Files in a First

115

Deliverable (Delivered Updates and Fixes)

118

Total number of instances In which Cllstomers received a First Deliverable (Delivered Updates and Fixes)

121

Total number of First Deliverables containing dOCllmentatlon referencing fix IDs (Delivered Updates and Fixes)
Total number of Instances in which customers received a First Deliverable contaminated through receipt of a DAT file

122

not specifically for those customers (Analysis)

125

Total number of instances in which customers received a First Deliverable contaminated because another customer
received at least one object with an Identical hash value (Analysis)
Total number of instances In which customers received a contaminated First Deliverable based on analysis of delivered

127

objects (Analysis)
(Union 122,125)
Percentage of instances In which customers received a First Deliverable where that First Deliverable was contaminated
based on analysis of objects found in Delivered Updates and Fixes' (Analysis)

130

(127/118)
Total number of copies of objects comprising First Dellverables (Including caples located in compressed flies)

133

(108+109+110+111+112+113)

135

Total number of unique hashes for the set of COBOL, SQR, SQC, or DAT Associated Files In any First Deliverable
contaminated becallse they were delivered to more than one cllstomer (Delivered Updates and Fixes-·Analysis)

(Delivered Updates and Fixes, Dala Warehouse, Environment Backup, BakTrak)

Total number of unique hashes for the set of OAT Associated Files in any First Deliverable contaminated because they
were created using a generic environment or created with one customer's environment but delivered to another
136

customer (Delivered Updates and Fixes··Analysis)
Total number of contaminated, uniqlle hashes for the set of COBOL, SOR, SOC or OAT Associated Files in any First
Deliverable (Delivered Updates and Fixes--Analysis)

137

(Union 135,136)
Percentage of hashes for the set of COBOL, SQR, SQC or OAT Associated Files in any First Deliverable that are
contaminated based on object analysis' (Delivered Updates and Fixes..Analysls)

13B

(137/(l04+142)}
Total number of hashes for DAT Associated Files that were modified for or included in First Deliverables (Delivered

142

Updates and Fixes)
Total number of hashes for OMS Associated Files that were modified for or included in First Deliverables (Delivered

143

Updates and Fixes)
Percentage of hashes for the set of DAT Associated Files in any First Deliverable contaminated because they were
created using a generic environment or created with one customer's environment but delivered to another customer·

(Delivered Updates and Fixes--Analysis)
144

(136/142)
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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 fOlmulas 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 fOlmulas 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 occunence 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 I, and taking the square root of the
result.
•

The standard enol' of the sample mean is calculated by dividing the standard enor

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 enors are scientifically valid estimates ofthe 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
Measure
Total number of fixes for distinct versions, based on the versions
supported by SAP TN for customers (SAS, Delivered Updates and
102

Fixes)

114

Total number of COBOL, SQR, SQC, OAT or OMS Associated Files
attached to SAS records (SAS)
Total number of environments used in development or testing of

116

fixes, as identified in development, test and other documentation
(SAS, Consultant Docs and Templates)

119

Total :"lumber of instances in which customers who did not receive a
First Deliverable received an Identified Deliverable (SAS)
Total number 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

124

environment built from another customer's software (Analysis)
Total number of instances in which customers received a First or
Identified Deliverable contaminated by development using the
source group model (Analysis)
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)
Total number of unique hashes for the set of COBOL, SQR or SQC

139

Associated Files in Identified Deliverables (SAS)

140

Total number of unique hashes for the set of OAT or OMS Associated
Flies in Identified Deliverables (SAS)
Total number of unique hashes for the set of COBOL. SQR. SQC. OAT

141

or OMS Associated files in Identified Oeliverables (SAS)
(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 115 and 116. Measure 115
is counted for the entire population, but measure 116 is counted only in the sample.
In addition, some of the occurrences counted in 115 are also counted in 116. In this
sense there is an overlap in the count of occurrences in these measures, which Mr.
Mandia recorded. I calculate the amount of this overlap, designated as Overlap 115, 116,
for each observation in the sample by subtracting the sum of measures 115 and 116
from measure 117. Similar calculations can be performed for measures 128 and 129.
Table 5 lists these measures and I discuss the relevant relationships in Appendix 1.
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TABLE 5: UNION MEASURES

117

128

129

Measure
Total number of environments used in development or testing of
fixes (SAS, Delivered Updates and Fixes, Consultant Docs and
Templates)
(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
(Union 122,123.124.125)
Total number of instances in which customers received a
contaminated fix based on object a"d documentation analysis. when
cross-use of a customer-specific environment renders activities on
behalf of the customers infringing (Analysis)
(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.

120

SAS)
(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 repOli
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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 fommlas in Appendix 1.
TABLE 7: MEASURES ESTIMATED WITH THE RATIO ESTIMATOR
Measure

131

132

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}
(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}
(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.

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
Lower
Bound

Measur.
101

102

Total number of fixes. for distinct versions, according to the
Application Release field In SAS (SAS)
Total number of fixes for distinct versions, based on the versions
supported by SAP TN for customers (SAS. Delivered Updates and

Total
Uppor
Total Bound

Standard
Error of
Total

Average

Average

Lower

Upper
Bound

Standard
Error of
Average

2.18

0.19

Average

Average

Lower

Upper

Sound Average

Bound

Standard
Error 0
Average

5.76

0.25

Bound Average

245

Fixes)

330

396

1.16

463

40

1.56

1.87

TABLE 8B: VERSION MEASURES FOR CRITICAL SUPPORT
Critical Support
Sample Size: 238
Population Si,e: 973
Confidence Level: 90%
Total
lower
Bound

Measure
101

Total nllmber of fixes for distinct versions, according to the
Application Release field in SAS (SAS)

Total

Total Standard
Error of
Upper
Bound
Total

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

Tables 9A and 9B show the results for measures that record information based on analysis of
hashes for COBOL, SQR, SQC, DAT or DMS files. Measures 104, 105, 106, 142, and 143
are measured for the full population and therefore their respective results do not need
confidence intervals because they are rep0l1ed with full certainty. The results for measures
139, 140, and 141, on the other hand, are reported based on extrapolation from the samples
and therefore are presented with confidence intervals. Table 9A shows that there were 2,228
total numbers of hashes for COBOL, SQR, SQC, DAT or DMS Associated Files that were
modified for, or included in, First Deliverables for the population of Retrofit Fixes. Table 9B
shows that there were 10,245 total number of hashes for COBOL, SQR, SQC, DAT or DMS
Associated Files that were modified for or included in First Deliverables for the population of
Retrofit Fixes.
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TABLE 9A: HASH-RELATED MEASURES FOR RETROFIT
Retrofit
Sam pia SI..: 46
Popul.tlon SI..: 212
Confidenoe level: 90%
Total
Upp.r

St.nd.rd

Lower

Bound

Total Bound

Tot.1

Total

Measur.

104

Total number of hashes for COBOL, SOR, or SOC Associated Flies
Ihat were modtfled for or included in First Deliverables (Delivered
Updates and Fixes)
Total number of hashes for.DAT or OMS Associated Flies that were

Error of

Averal_
Uppar
Bound Averac·
Bound

Averal_
lowor

1,746

B.24

482

2.27

2,228

10.51

Shnd.rd
Error of
Average

modified for or included in First Deliverables (Delivered Updates and

142

Fixes)
(142+143)
Total number of hashes for COBOL, SOR, SOC, OAT, or OMS
Associated Flies that were modified for or Included In First
Dellverables (Delivered Updates and Fixes)
(104+105)
Total number of unique hashes forthe set of COBOL, SOR or SOC
Associated Flies in Identified Deliverables (5AS)
Total number of unique hashes for the sel of OAT or OMS Associated
Flies In Identified Dellverables (SAS)
Total number of unique hashes for the set of COBOL, 50R, SOC, OAT
or OMS Associated files in Identified Deliverables (SAS)
(139+140)
Total number of hashes for OAT Associated flies that were modified
for or Included in First Dellverables (Delivered Updates and Fixes)

143

Total number of hashes for OMS Associated Files that were modified
(or or incillded in First Deliverables (Delivered Update!. and Fixes)

lOS

106
139
140

141

36B

903

1,439

325

1.74

4.26

6.79

1.53

203

396

590

118

0.96

1.87

2.78

0.56

586

1,300

2,013

434

2.77

6.13

9.49

2.05

Avera.e
Uppar
Bound

StandArd

0.Q2

224

1.06

258

1.22

TABLE 9B: HASH-RELATED MEASURES FOR CRITICAL SUPPORT
Crltloal Support
Sample Size: 238
Population Sf,.: 973
Confldanoe leva I: 90%
Tolal
Lower

Bound

Measure

104

Total number of hashes for COBOl, SQR, or SOC Associated Flies
that were modified for or included in First Delivenlbles (Delivered
Updates and Fixes)
Total number of hashes for OAT or OMS Associated Files that were

Total

Total StandJird
Error of
Upper
Bound
Tot.1

Averal.
lowCtr
Bound Av.r.~.

3,904

4.01

6,341

6.52

10,245

10.53

Error 0

Aver.l_

modified for or included in First Oeliverables (Delivered Updates and

105

106
139
140

141

Fixes)
(142+143)
Total number of hashes for COBOL, SOR, SOC, OAT, or OMS
Associated Files that were modified for or Included In First
Dellverables (Delivered Updates and Fixes)
(10Ml05)
Total number of unique hashes for the set of COBOl, SOR or SOC
Associated Flies In Identified Dellverables (SAS)
Total number of unique hashes for the set of OAT or OMS Associated
Flies in Identified Dellverables' (5AS)
Total number of unique hashes for the set of COBOL, SOR, sac, OAT
or OMS Associated Files in Identified Deliverables (SAS)
(139'140)

11

37

63

0

8

25

16

45

74

16

18

0.01

0.04

0.06

0.00

0.01

0.03

0.02

0.05

0.08

0.02

Total number of hashes for OAT Associated l=i1es that were modified

142

for or Included In First Deliverables (Delivered Updates and Fixes)

3,618

3.72

2,723

2.80

Total number of hashes (or OMS Associated Files that were modified
143

for or included in First Deliverables (Delivered Updates and Fixes)

• Th~ IOW(f and upper bounds a~ cakujal~d u~ln" 10,000 JftfQC,on$ 01 rtptoted sampling. The- confidence ,nfervoll5 d,~ctjy oomputed. rhtft!Off! tnt stofldard enorlS flot 'om.outtd Set B. Efron
Tlbs"irofll, All ffltrodvajon to the 8ootsttop. (ChOJJfflOn & HolI: 199J). 168-J 76.
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e. ttl

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 true value in the population has a 90% chance of falling within the
confidence intervals constructed in this way from the sample. Similarly, Table lOB shows
that the estimated total number of copies of Objects comprising First or Identified
Deliverables (including copies located in compressed files) is 637,412 for Critical Support
Fixes. The 90% confidence interval ranges from 637,370 to 637,454. 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.

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
Retrofit
Sample 51..: 46
Population Size: 212
Confidence Loval: 90%
Total
lower

MG.ilsura

108

Total number of hashes for COBOL. SQR. SQC, OAT or OMS
Associated Files in any First Deliverable that "'tere not In any
Subsequent Deliverable (Delivered Updates and Fixes)
Total number of COBOL, SQR, SQC, OAT or OMS Associated Flies
found in First Oellverables for Cllstomers (Delivered Updates and
Fixes)

109

Total number of COBOL. SQR, 5QC, OAT or OMS Associated Flies In
duplicate copies of each customer's First Deliverable found on
Delivered Updates and Fixes (Delivered Updates and Fixes)

107

110

111

112

113
114

133

Bound

Total number of duplicate copies of the COBOL. SQR. SQC, OAT or
OMS Associated files, enumerated in measure 107, found in the
Data Warehouse (other than in environment backups) (Data
Warehouse)
Total number of COBOL. SQR, SQC. OAT or OMS Associated Flies In

duplicate copies of each customer's First Deliverable, found in the
Data Warehouse (other than in environment backups) {Data
Warehouse}
Total number of duplicate copies of the COBOL. SQR. SQC, OAT or
OMS Associated Files. enumerated in measure 107, found in
environment backups (fnvironment Backups)
Total number of duplicate copies of the COBOL, SQR and SQC
Associated Flies recorded by a Baktrak entry where the associated
backup Is not present In the Data Warehouse (BakTrak)
Total number of COBOL. SQR, SQC. OAT or OMS Associated Files
attached to SAS records (SAS)
Total number of cople.s of objects comprising First Oe.liverables
Iincluding copies located In compressed flies) (Delivered Updates
and Fixes, Data Warehouse, Environment Backup, 8akTrak)
(108+109+110+111+112+113)

699

Totll
Upper
Total Bound

Standard

Aver·c_

Averal_

Error of

lower

Upper

Error

Bound Averace

Bound

Aver-I·

12.09

2.67

241.41

2.67

Total

517

2.44

5,128

24.19

12,628

59.57

9,137

43.10

5,644

26.62

16,041

75.67

38

0.18

1,631

2.564

567

3.30

48,616

7.70

Standard
0

229.32

Total nllmb~r of copies of objects comprising First Or Identified
Deliverables (Including copies located in compressed files)·
(Delivered Updates and Fixes, Data Warehouse.. Environment

134
, nris

Backllp. BakTrak, SAS)
1133+114}
mI!'O~iJr~

49.315

's (~porl.l!'d by roking ".,(0 occount thot OM 01 ,ts rompoMnt~ is known in the full population
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50,247 51,180

567

232.62

237.02

TABLE lOB: OBJECT-RELATED MEASURES FOR CRITICAL SUPPORT
Critical Support
Sample Size: 238
Population Si,e: ~73
Confidence level: 90%
Total

lower
Measure

107

Bound

Total number of hashes for COBOL, SOR, SOC, OAT or DMs
Associated files in any First Deliverable that were not in any
Subsequent Deliverable (Delivered Updates and Fixes)
Total number of COBOL. SQR, SQC, OAT or OMS Assodated Files

Total

Total Standard

Average

Average

Standard

Error of

lower

Upper
Bound

Average

0.11

0.03

655.14

0.03

Upper
Bound

Total

Bound Average

~,433

9.69

54,548

56.06

69,986

71.93

149,655

153.81

71,785

73.78

274,349

281.96

17,024

17.50

Error of

found in First Deliverables for customers (Delivered Updates and
108

Fixes)
Total number of COBOL, SQR, SOC, OAT or OMS Associated Files in

duplicate copies of each customer's first Deliverable found on
109

Delivered Updates and Fixes (Delivered Updates and Fixes)
Total number of duplicate copies of the COBOL, SOR, SOC, OAT or
OMS Associated Files, enumerated in measure 107, found in th~
Data Warehouse {other than in erwironment backups} (Data

110

Warehollse)
Total number of COBOL, SQR, SOC. OAT or OMS Associated Files In
duplicate copies of each customer's First Deliverable, found in the

111

Warehouse)
Total number of duplicate copies of the COBOL. SQR, SOC, OAT or

Data Warehouse (other than In environment backups) (Data

112

DMS Associated Files, enumerated in measure 107, found in
environment backups (EnVironment Backups.)
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)
Total number of COBOL, SOR, SOC. OAT or OMS Associated Files

114

attached to SAS records (SAS)
Total number of copies of objects comprising First Oeliverables

133

23

(including copies. located in compressed files) (Delivered Updates
and Fixes, Data Warehouse, Environment Backup, BakTrak)
(108+109+110+111 +112+113)
Total number of copies of objects comprising First or Identified
Deliverables (inclLlding copies located in compressed files) +

65

107

26

0.02

0.07

655.03

637,347

(Delivered Updates and Fixes, Data Warehouse, Environment
Backup. 8akTrak, SAS)
134
Jo

(133+114)

This m~05(1f~ rS (~port~d b\.' tolw.,g ,ilto account thM c;n~ of ,ts !Dmp0(1~MS JS kf)CH'M

637,370
jf)

637,412

637,454

26

655.06

655.10

th~ /(/11 populOtJOrl

Tables 11 A and 11 B present results for measures that record information for Environments
affected by the Fixes distributed by SAP TN, Measure 115 is reported for the full
population, and therefore its results are reported with full certainty 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

29

presented in Tables 11 A and 11 B take into account the fact that measure 115 (component
measure for measure 117) is counted for the entire population of Fixes. 42

TABLE llA: ENVIRONMENT-RELATED MEASURES FOR RETROFIT
Retrofit
Sample Size: 46
Population Size: 212
Confidence Level: 90%
Total
Lower

Bound

Measure

Total
Upper
Total Bound

Standard
Error of
Tolal

Aveule

Average

Standard

Lower

Upper
Bound

Average

Bound Average

Error of

Total number of environments used in developmer'lt or testing of

115

fixe" as identified In OAT Associated Files in a First Deliverable
(Delivered Updates and Fixes)
Total number of environments used in development or testing of

116

(SAS, Consultant Docs and Templates)

0.46

97

fixes, as identified In development, test and other documentation

432

512

591

48

2.04

2.41

2.79

0.23

488

55S

628

43

2.30

2.63

2.96

0.20

Total number of environments used in development or testing of

117
~

ThiS

fixes' (SAS, Delivered Updates and Fixes, Consultant Docs and
Templates)
(Union 115.116)
m~asur~ IS r~ported

by toklng mto a~::olJnt rhat one of Its compon~nt5

;5

known m tht lulf poPulation

TABLE llB: ENVIRONMENT-RELATED MEASURES FOR CRITICAL SUPPORT
Criticlil Support
Sample Size: 23S
Popul.ition Size: 973
Confidence Level: 90%

Total
Lower

115

116

117

Sound

Measure
Total number of environments used in development or testing of
fixes. as identified in OAT Associated Files in a First Deliverable
(Delivered Updates and Fixes)
Total number of environments used in development or testing of
fixes, as identified in development, test and other documentation
(SAS, Consultant Docs and Templates)
Total number of environments used in development or testing of
fixes' (SAS, Delivered Updates and Fixes, Consultant Docs and
Templates)
(Union 115.116)

... Tnis mt:'(l5lJfe is reported by takIng ,nto account thot one of Its compo/rents is known

III

Total

Total Standard
Upper
Error of
Total
Sound

Average

Average
Upper
Bound Averace
Sound
Lower

2,412

3.447

3,S67

4,288

255

3.54

3.97

4.41

0.26

5,763

6,177

6,592

2S2

5.92

6.35

6.77

0.26

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

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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Error of

Av.r.C'8

2.48

the full population

42

Standard

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
Lower

Bound

Measure

118
119

Total number of instances in which customers received a First
Deliverable (Delivered Updates and H.es)
Total number of instances in which customers \vho did not receive a
j:irst Deliverable received an Identified Deliverable (SAS)

Total
Upper
Total Bound

Standard
Error of
Total

Average
Upper
Bound Averace
Bound

Average

lower

907

Standard
Error of
Average

4.2S

321

604

887

172

1.51

2.8S

4.18

0.81

1,228

1,511

1,794

172

5.79

7.13

8.46

0.81

Total number of instances in which customers received a First

120

Deliverable or Identified Deliverable' (Delivered Updates and Fixes,
5AS)
(118+119)
Total number of First OeJiverables containing documentation

121

referencing fix ID5 (Delivered Updates and Fixes)

2.75

5S3

" rhls ()UO~IJf~ 'S rtport~d by rOf:'flg (()to aCCOtl!1t that O"f" of ,ts components IS known m the full poplilation

TABLE 12B: CUSTOMER-RELATED MEASURES FOR CRITICAL SUPPORT
Critical Support
Sample Size: 23S
Population Size: 973
Confidence level: 90%
Total
lower
Sound

Measure
118
119

120
121
oJ'

ThiS

Total number of instances in which customers received a First
Deliverable (Delivered Updates and Fixes)
Total number of instances in which customers who did not receive a
First Deliverable received an Identified Deliverable (SAS)
Total number of instances in which customers received a First
Deliverable or Identified Deliverable' (Delivered Updates and Fixes.
SAS)
(118+119)
Total !'lumber of First Oeliverables containing documentation
refe-fencing fix IDs (Delivered Updates and Fixes)
!l1l!;owre! 1$ (~ported

Total

Totel Standard
Upper
Error of
Sound
Total

Averace
Average
Lower
Upper
Sound Average
Sound

26,054

I

Standard
Error 0

Avera:e

26.7S

3

16

30

8

0.00

0.02

0.03

0.01

26,057

26,070

26,084

8

26.78

26.79

26.81

0.01

26931

27.68

by takmg mtD account thot on~ of Its components is k~DIIJn m the fIJ11 papulor,on. Rovndmg In the o'Jt!roge

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 Si.e: 46
Population Si.e: 212
Confidente Level: 90%
Averase

Error of

Lower

Bound

Total Bound

Tolal

Total

122

Measure
Total number of instances in which customers received a FIrst
Deliverable contaminated through receipt of a OAT file not
specifically generated for those customers (Analysis)
Total ntlmber of instances in which customers received a First or

Average
Upper
Bound
Bound Average

Total
Upper

Standard

Lower

256

Standard
Error of

Average

1.21

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

123

124

125

126

environment built from another customer's software (Analysis)

Total number of instances in which customers received a first or
Identified Deliverable conlaminated by development using the
source group model" (Analvsis)
Total number of instances in which customers received a First
Deliverable contaminated because another customer received at
least one COBOL. SQR, SQC or DAT Associated File with an identical
hash value (Analysis)
Total number of instances in which customers received a First or
Identified Deliverable other than from an environment built solely
from their software and used solely for them (Analysis)

~Mt:D5ure

947

1,350

1.754

245

4.47

5.37

8.27

1.16

0

0

0

0

0.00

0.00

0.00

0.00

8.46

1.16

723

982

1,387

3.41

1.793

124 wos zero m oU ~6 obS£fvotlons of th~ Retroj,t sompl~ flx.e!., whr{h mo..:es the (01Cl/lotJon of on UP.OU boufld jor th,s m~OSU{e

247

4.63

6.54

put,nent. A cOfHervotrv~ e5tm'oOt~ of the upper bOUfld.
using jormufM jrom classical sampling t/JfOry, is Z~fO. There or:;- further fc'jinements ovailable, such as on exact binomial test Ihot allow for the calculation of the probobil;ty of a observing a non-zerf)

valut: in the population. Such a coleu/atiM implies that t"e{~ d a 4.8% chane>! of ob5~rving a nOfl-Uro

valv~,

I~SS

which trO(J5loUs to no more than 10 non·Uft:t O(:(ufftI1Ct:S in the population.

TABLE 13B: CONTAMINATION-RELATED MEASURES FOR CRITICAL
SUPPORT
Critical Support
Sample Size: 238
Population Si••: 973
Confidence Level: 90%
Total
Lower
Bound

Measure

122

123

124

125

126

Total number of instances in which customers received a First
Deliverable contaminated through receipt of a OAT file not
specifically generated for those customers (Analysis)
Total number 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
environrneont built from another customer's software (Analysis)
Total number of instances In which customers received a First or
Identified Deliverable contaminated by development using the

Total

Total Standard
Upper
Error of
Bound
Total

Average
Average
Upper
lower
Bound
Bound Average

19,899

source group model (Analysis)'
Total number of instances in which customers received a First
Deliverable contaminated because another customer received at
least one COBOL. SQR, SQC or OAT Associated File with an identical
hash value (Analysis)
Total number of instances in which customers received a First or
Identified Deliverable other than from an environment built solely
from their software and used solely for them (Analysis)

20.45

20,884

23,552

26.220

49

319

683

1,622

21.46

24.21

26.9S

0.05

0.33

0.70

24,560

27.420

1,678

22.51

25.34

28.18

Th:? low~{ and upper bounds ore ,alc:ulot~d usmg 10,000 Iterations o{ repeoted sampling The confidEnce interval is direct,y computl!d Theft/ore th! stondard error IS not computed. See B_ Efron &
Tlb5h,ranr, Anlf!troduction to the Bootstrop, {Chapman & Ha,'/; 1993}, 168-176.
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1.67

24.08

23,429

21,901

Standard
Error 0
Average

1.72
ru

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 Siz.: 46
Population SI,.: 212
Confidence Level: 90%
Total
Upper
Total Bound

Total
Lower

Bound

Measure

127

Total number of instances in which customers received a
contaminated First Deliverable based on analysis of delivered
objecls (Analysis)
(Union 122.125)

Standard
Error Qf
Total

Averace
Upper
Bound Averace
Bound

Avenc·

Lower

B14

Standard
Error of
Averaee

3.B4

Total number of instances in 'Nhich ClJstomers received a
contaminated First or Identified Deliverable based cn analysis of

128

129

130

131

132

objects and of development and testing documentation(Union 122.123,124.125)
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' (Anaiysis)
(Union 122. 123. 124. 125, 126)

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)
(127/118)
Percentage of instances in \-'1hich customers received a first or
Identified Deliverable where that First or Identified Deliverable was
contaminated based on object and documentation analysis" ~
(Analysis)
(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 dOClJmentation analysis or on the
fact that the custon,er's environment vias used to support other
customers·· (Analysis)
(129/120)

.. Tllese meoslIrr;s rue
,,~

Based on the

r~pGrted

VQhJ~5

by raking mto arcourlt thot SDm:' of thl!I((Gmpone'nts are known

tor th~ numerator Dnd denom.notor;n tnt! sample of 46 fix~s, as

1.019

1,224

1,430

125

4.80

5.77

6.74

0.59

1,028

1,279

1.531

153

4.85

6.04

7.22

0.72

71.56%

83.92% 96.29%

7.52%

74.64%

87.19% 99.74%

7.63%

B9.75%

111

rtporl~d

the f(JIf popo!CltJon

in Tobie A 2

Values in TobIt:> 12.4 and l~A produ<:f! a valve 0181 03%jormulStm~ 131 ond 8'" 69~6formeastlrt! 132.
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7ht~l!

values ore IJsed to provide dOH': l!stimates of th~ standard errors

TABLE 14B: CONTAMINATION-RELATED COMPOSITE AND RATIO
MEASTURES FOR CRITICAL SUPPORT
Critical Support

Sample Size: 238
Population Size: 973
Confidence Level: 90%
Total
Lower

Bound

Measure

Total

Total Standard
Upper
Error of
Total
Bound

Average

Averace

Lower

Upper
Bound

Bound Average

Standard
Error a
Average

Total number af Instances in which customers received a

127

contaminated first Deliverable based on analysis of delivered
objects (Analysis)
(Union 122,125)

24,417

25.09

Total number of instances in which customers rece-ived a

128

contaminated first or Identified Deliverable based on analysis of
objects and of development and testing documentation·
(Union 122,123,124,125j

24,895

25,390

25,885

301

25.59

26.09

26.60

0.31

24,796

25,410

26,025

374

25.48

26.12

26.75

0.38

Total number of instances in which customers received a

129

130

131

132

contaminated fix based on object and documentation analysis, when
cross-use of a customer~specifjc environment renders activities on
behalf of Ihe cuslomers infringing' (Analysis)
(Union 122, 123, 124, 125, 126j
Percentage of instances in \.vhich customers received do First
Deliverable where that First Deliverable vias contaminated based on
analysis of objects found in Delivered Updates and Fixes (Analysis)
(127i118)
Percentage of instances in which customers received a First or
Identified Deliverable where thai First or Idenlified Deliverable was
(ontaminated based on object and documentation analysis'!';'''<(Analysis)
(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 cu:s.tomer's environment was used to support other
customers'" to'" (Analysis)
(129/120)

93.72%

98.65%

99.12%

99.52%

98.73%

99.19%

99.57%

~ The5~

meaSlUes are reported by taking into account that some of their components ore known rn tht full population
"'~ Ba~ed on the VCJllJ~S for the nl)m~rator ona denominator in the !iomple of 235 fixts, CJ~ reported in Table A.3 In Appendix 3. Thl!5e
Valtlesln Tobks 128 ond 148 p:odlJa" vo,',le of97.39%form~osu(1t 131 and 97 oJ7%!ormeos\Jrf 131.

",olLJe~

ore IJsed to provide doss;, est,motes 0/ the standord errors.

• The Iowa ond IIpper bovnds ore cofculoted uSing 10,000 iterotrons of reptMed sompling. The- con/tdence intervo; Is dlffct,'.'! compvte,r There!ore the standard error;s /lot computed. See 8 Efron & R.J

T;bshitO(li, An Introdll(tion to the 8ootstrop. (ChapmM & Half: 1993), 168·176

Tables l5A 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 SUPPOli Fix population is
67.96%.
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TABLE 15A: CONTAMINATION-RELATED MEASURES FOR RETROFIT
BASED ON OBJECT ANALYSIS
Retrofit
Population Size: 212

Measure

Total

Averale

1,628

7.68

200

0.S4

1,727

8.15

Total number of unique hashes for the set of COBOL, SQR, SOC, or
OAT Associated Files In any First Deliverable contaminated because
they were delivered to more than one customer (Delivered Updates

135

and Flxes--Analysls)
Total number of unIque hashes for the set of OAT Associated Files In
any I=lrst Oelrverable contaminated because they werE created using
a generic environment or created with one customer's environment

136

137

but delivered to another customer (Delivered Updates and Fixes)

Total number of contaminated, unique hashes for the set of COBOL,
SOR, SOC or OAT Associated Files in any First Deliverable (Delivered
Updates and Fixes--Analysls)
(Union 135,136)
Percentage of hashes for the set of COBOL, SQR, SQC or OAT
Associated Files in any First Deliverable that are contaminated

138

based on object analySis (Delivered Updates and Flxes--Analysls)
(137/{104>142)!
Percentage of hashes for the set of OAT Associated Flies In any First
Deliverable contaminated because they were created using a

87.66%

generic environment or created with one customer's environment

144

but delivered to another customer (Delivered Updates and Flxe..Analysis)
(136/142)

89.29%

TABLE 15B: CONTAMINATION-RELATED MEASURES FOR CRITICAL
SUPPORT BASED ON OBJECT ANALYSIS
Critical Support
Population SI.e: 973

Measurct

,135

Tolal number of unique hashes for the set of COBOL, SQR, SOC, or
OAT Associated FlIes in any First Deliverable contaminated because
they were de/lvered to more than one customer (Delivered Updates
and Flxes··Analysis)

Total

Aver·c_

4,073

4.19

2,988

3.07

5,112

5.25

Total number of unique hashes for the set of OAT Associated Files in
any First Deliverable contaminated bHause they were created using
a generic environment or created '-',11th one customer's environment

136

137

but delivered to another customer (Delivered Updates and Fixes)
Total number of contaminated, unique hashes for the set of COBOL,
SQR, SOC or OAT Associated Flies In any First Deliverable (Delivered
Updates and Fixes·-Analysls)
(Union 135,136)
Percentage of hashes for the set of COBOL, SOR, SQC or OAT
Associated Files In any First Deliverable that are contaminated
based on object analysis (Delivered Updates and FilCes--Analysis)

138

(137/(104+142))
Percentage of hashes for the set of OAT Associated Flies in any First

67.96%

Deliverable contaminated because they were created using a
generic environment or created with one customer's environment

144

but delivered to another customer (Delivered Updates and Flxe..Analysis)
(136/142)

82.59%
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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.

November 16, 2009
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Appendix I - Technical Appendix
Table A.l lists the variable names and definitions that are used in the calculations.

TABLE A.I: VARIABLE DEFINITIONS
Variable
Name

Variable Description

N

Population Size

n

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

Var
Cov

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:.1:i=l Yi

n

2) Estimated Population Total:

Y = Ny

3) Standard En-or of the Sample:

Sy

= )1:i(Yi - y)2j(n - 1)

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

!n
s

5) Standard En-or of the Population Total: Sy = Ns y .
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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 =

Y11S

+ Y116 -

for measure 117,

Y11S

Y11sn116 ,

where Y117 is the estimated population total

is the fully measured population total for measure 115,

Y116 is the estimated population total for measure 116 and Y11sn116 is the
estimated population total for the overlap between measures 115 and 116.
Y11Sn116

for each fix in the sample is calculated as Y11S

+ Yl16 - Y117 .

2) Because measure 115 is fully measured, it introduces no variance into
measure 117. Therefore, Var(Y117 )

= Var(Y116 ) + Var(Y11sn116) -

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(Yl19 )

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 = YIi. 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 Furtheml0re, 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 = ~n ri-1
Yi
2) Sample Mean of Denominator:

x = n~ ri-1
- 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
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.

43

William G. Cochran, Sampling Techniques, Third Edition (New York: Wiley & Sons, 1977),
162.

44

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.

45

39

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 fOlnmla 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

See B. Efron & R.J. Tibshirani, An Introduction to the Bootstrap, (Florida: Chapman &
HalllCRC, 1993), 168-176.
46
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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 1: DISTRIBUTION 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
of a 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 Si2e: 46
Population Size: 212
Confidence level: 90%

Mea,ure· EXTRAPOLATED FROM SAMPLE

Total
lower
Bound

Standard

Total

Standard

Averae·

Averaee

Upper

Error of

Lower

Upper

Error 0

Total 80und

Total

Bound Average

Bound

Average

Total number of environments used in de.. . e lopment Or testing of
fixes (SAS. Delivered Updates and Fixes, ConslIttant Docs and
Templates)

117

120

128

129

134

(Union 115,116)
Total number of instances in ...vhich customers received a S:irst
Deliverable or Identified Deliverable (Delivered Updates and Fixes,
SAS)
(118+119)
Total number of instances in vJhich Recipients received a
contaminated First or Identified Deliverable based on object and
documentation analysis (Analysis)
(Union 122,123,124,125)
Total number of instances in which customers received a
contaminated fix based on object and documenration analysis, v,hen
cross-use of a customer-specific environment render$ activities on
behalf of the customers infringing (AnalysIs)
(Union 122. 123. 124. 125, 126)
Total number of copies of objects comprising First or Identified
Ol?Iiverables (including copies located in compressed
files)(Oelivered Updates and Fixes, Data Wa.rehouse, Environment
Backup, BakTrak, 5AS)
(133+114)

476

571

667

58

2.24

2.70

3.15

0.27

1.270

1,691

2,113

256

5.99

7.98

9.97

1.21

1,017

1,419

1,822

245

4.80

6.70

8.59

LIS

1.066

1,475

1.883

248

34,505 55,944

13,034

13,067

5.03

61.63

6.96

162.76

8.88

263.89

1.17

61.48

TABLE A.3: COMPOSITE MEASURES FOR CRITICAL SUPPORT
Critical S\.Ipport
Sample Slz8: 238
Population Size: 973
Confidence Level: 90%

Me•• ur.· EXTRAPOLATED FROM SAMPLE

Total Standard
Upper
Error of
Bound
Toul

Averace

Averace
Upper
Bound Averll.e
Bound

Standard

Total
Lower
Bound

Estimatt:d
Total

5.507

6.034

6,562

321

5.66

6.20

6.74

0.33

26,>69

29.345

32,122

1,688

27.31

30.16

33,01

1.73

26.312

29.088

31,864

1,688

27.04

29.89

32.75

1.73

26,332

29,108

31,884

1,688

590,170

663,978

737,787

44,872

Lower

Error 0
Averac~

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

117

120

128

129

134

(Union 115,116)
Total number of instances in which customers received a First
Deliverable or Identified Deliverable (Delivered Updates and FiJ(es,
SA5)
(118+119)
Total number 'of instances In which Recipients received iii
contaminated First or Identified Deliverable based on object and
documentation analysis (Analysis)
(Union 122,123,124,125)
Total number of instances in which customers received a
contaminated fjl( based on object and documentation analysis, when
cross-use of a customer-specific environment renders activities on
behalf of the customers infringing (Analy:;is}
(Union 122, 123, 124, 125. 126)
Total number of copies of objects comprising First or Identified
Deliverables (including caples located in compressed
files)(Delivered Updates and FiJ(es, Data Warehouse, Environment
Backup, BakTrak, SAS)
(133+114)
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27.06

606.55

29.92

682.40

32.77

758.26

1.73

46.12
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Government Agencies.
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