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ASSIGNMENT 

1.

as a labor economist to respond to the expert report by Dr. Janice Madden dated July 19, 2019 in

the matter of Office of Federal Contract Compliance Programs, United States Department of 

Labor, Plaintiff, v. Oracle America, Inc., Defendant.

-

1

and Asians less at hire, either by suppressing their pay relative to other employees in the same or 

comparable job, or by hiring them for lower- le, Asian, 

and Black or African- 2 To address these 

allegations from a statistical perspective I was provided with electronic human resources data, 

payroll data, performance review system data, and other documents related to Oracle, including 

depositions and company policy documents.  I have been p

materials and have been able to replicate and evaluate her analyses.  My report responds to the 

analyses submitted by Dr. Madden.  I may supplement this report at a later date if additional 

relevant information is made available to me.   

1 Second Amended Complaint, in the matter of Office of Federal Contract Compliance 
Programs, United States Department of Labor, Plaintiff, v. Oracle America Inc., Defendant,
United States Department of Labor, Office of Administrative Law Judges, OALJ Case No. 2017-
OFC-00006 OFCCP No. R00192699, March 8, 2019, paragraph 11. 
2 SAC, paragraph 22. 
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QUALIFICATIONS 

I am the Managing Partner of Resolution Economics Group LLC, a firm whose activities 2.

include performing economic and statistical analyses in connection with litigation and other 

consulting matters.  Before beginning my consulting career I was a tenure track member of the 

faculty of the economics and finance department at Baruch College of The City University of 

New York.  While there I taught labor economics, micro and macroeconomics, econometrics, 

and economic history.  In connection with my consulting, I have extensive experience providing 

statistical and economic analyses in connection with company pay equity studies, evaluations of 

compensation systems, and class action employment cases, including employment discrimination 

and wage and hour matters.  I have also published and lectured on these topics.  A consistent 

focus of my work has involved economic and statistical analyses related to claims of systemic 

gender discrimination.  In the litigation context, I have significant experience in analyzing 

complex data for the purpose of assisting counsel in evaluating both class certification and 

liability, including in compensation discrimination cases.  I hold a Ph.D. in Economics from The 

University of Chicago, and a B.A. in History and Economics from The University of 

Pennsylvania.  I have been qualified as an expert witness in both Federal and State Courts.  My 

resume, including all publications and testimony over the past four years, is provided as 

Attachment A.  My firm bills for my services at my current hourly rate of $750 per hour.  
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DATA AND DOCUMENTS  

I was provided by Counsel with databases, depositions, and other documents.  In addition 3.

to computerized human resource databases, the information provided also includes a variety of 

computerized textual documents that supply detailed company- and employee-specific 

information such as: 4,517 job requisitions that provide detailed information about the types of 

skills and experience relevant to different posted positions under the same standard job title;

4,226 resumes that list specific educational and employment experiences of employees; 1,584

narrative descriptions that managers provide to explain the reasons for their pay and promotion 

decisions, including starting pay; and 19,972 performance appraisals and self-appraisals that 

describe the work performed by different employees. In addition, I collected publicly available 

data, and relied on additional secondary materials.  I have also received July 2019 

report and the back-up materials produced with that report.  In connection with my July 2019 

report, I listed in Attachment B the materials I had been provided to date for consideration in 

connection with this case. Additional materials provided for my consideration since that date in 

connection with this rebuttal report are listed in Attachment B. 

SUMMARY OF FINDINGS  

The only way that Dr. Madden reaches a conclusion that Oracle pays women, Asians, and 4.

African-Americans less than it should is because she assumes with no empirical support that 

Oracle specific pay related factors like jobs held and the nature of the work employees are 

engaged in should be excluded from a pay analysis because of the possibility that they too are the 

outcome of biased decision making by Oracle managers.  As a result, in her primary pay 

analyses, Dr. Madden only controls for differences in age, educational level and time since hire 

at Oracle.  The exclusion of all Oracle related job and work area factors from the analysis of pay 
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differences by gender and race is based only on an assumption, not on any analysis performed by 

Dr. Madden, an assumption which falls apart when subjected to empirical scrutiny.   

In addition, the variables Dr. Madden does include to measure pre-Oracle work 5.

experience and education are poor proxies that ignore the relevance

background to the work he or she performs at Oracle.  which 

does not by design include any pay related factors focused on the jobs and the work employees 

do at Oracle, she should have focused especially hard on obtaining the most complete and 

pre-Oracle characteristics.  Instead of doing 

this, she simply measured age, years at Oracle, and level of education, but did not use the details 

prior work history or the type of education. Finally, when Dr. Madden does 

insert several Oracle variables into her pay analyses in order to in her words assess the 

mechanisms by which discriminatory compensation occurs, 3 they are insufficient measures that 

fail to allow comparisons between employees performing similar work.  Because of these flaws, 

s of pay discrimination at Oracle. 

assumed bias assumed6.

bias in promotions, and that results in her statistical analysis when Oracle 

job- and work-related variables are excluded due to these assumptions all disappears once her 

predicate assumptions are actually tested.  There is no empirical evidence of bias in how 

employees come to hold the specific jobs and positions they occupy at Oracle, and the only way 

Dr. Madden obtains her adverse gender and race pay results is by omitting Oracle variables from 

her analysis.  In my initial report filed July 19, 2019 and in this further report, I conduct analyses 

that show that none of the biased outcomes that Dr. Madden assumes are observed in the data.  In 

addition, the one analysis Dr. Madden performs of other Oracle practices does not show any bias 

3 Madden July 2019 report, p. 8 
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in that practice.  I then use the job- and work-related factors that Dr. Madden omits to more 

closely compare employees with similar skills doing similar work from a labor economics 

perspective and find no pattern of statistically significant pay differences.   

In my previous report I responded to positions taken by the OFCCP in their March 8, 7.

In the SAC and NOV, the OFCCP purported to conduct what is typically 

performed by employees at Oracle should be left out of their model they included variables 

found in the Oracle data for standard job title, career level, and so on, as part of their attempt to 

compare the pay of employees performing similar work.  In addition, in both the SAC and the 

NOV, the OFCCP conducted separate analyses by job function, presumably because they believe 

that there are sufficient differences between the business aspects of these three functions that the 

variables in their models would not adequately capture such differences and could bias their 

findings.  In my initial report, I focused on the failure of the OFCCP to include the correct 

measures of many of these variables, and the omission of other variables that they should have 

included even within their function-wide, aggregated models.

Dr. Madden has not performed an analysis that is anything like that of the OFCCP.  Dr. 8.

Madden has lumped all employees into one analysis, and has not taken into account any 

variables about work performed at Oracle in reaching her conclusions that Oracle pays women, 

Asians, and African- pay analyses do not by design 

compare employees who are similarly situated from a labor economics perspective with respect 

to the work they perform because of an assumption that Oracle might have exercised gender and 

race bias in , in her words, of employees into jobs and other aspects of the work 
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at Oracle. Consequently, Dr. Madden does not include any variables in her analyses that identify 

what jobs people hold, what type of work they perform, or anything else regarding the details of 

their work at Oracle.  Instead, she only compares employees who share the same age, education 

level, and years since hire at Oracle.4 As I noted above, Dr. Madden does include several Oracle 

variables in portions of her analysis, but only does so in order to identify what she claims are 

particular sources of the overall pay differences.  For example, when Dr. Madden attempts to 

control for the jobs people are in, she observes the reduction in the size of the pay gap, and states 

the overall pay gap identified when only education, age and Oracle years of tenure are taken into 

,

states that if Oracle is alleged to have pay disparities, it must be the case they also have job 

assignment disparities, and since that would flow through pay, the analyst must omit the job 

factors or variables from the pay analysis.  Of course, this is circular reasoning, and since it is 

subject to empirical testing with the data provided, Dr. Madden could have tested for the job 

assignment issue and then decided if it was appropriate to include job in her pay analysis.  She 

did not do this.  Her untested predicate assumption is that there can be no possible reason why 

groups of employees differ in what jobs they hold or what work they perform other than 

discrimination by Oracle managers against members of particular groups.  

Based on her statistical models, Dr. Madden computed an aggregate pay shortfall of over 9.

$700 million that she claims Oracle owes its employees.  However, 

figures are based directly on the flawed statistical pay difference models she runs.  Because these 

4

shortfalls in pay to its 
female and minority employees. 
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analyses are neither sound nor reliable, they do not establish any pattern or practice of pay 

discrimination at Oracle, and they do not provide any basis for computation of damages.  My 

analysis indicates no pay shortfalls by protected groups, and thus provide 

formulaic computation of damages. 

I begin this report with an in- general approach to studying 10.

pay outcomes at Oracle and her econometric implementation of the pay and promotion models.  

In a subsequent section of this report, I then present my results that compare employees who are 

more similarly situated in terms of their skills, responsibilities and the work they perform. I

perform these analyses on the assumption that the levels of aggregation are appropriate, an 

assumption I differed with in my initial report.  I also use the Oracle variables as provided, again, 

in spite of previously expressed reservations I have about, for example, the usefulness of 

standard job title. 

There is no basis for excluding variables regarding the work employees at Oracle perform 
from a study of pay discrimination 

Dr. Madden reaches her statistical conclusions of large pay differences primarily because 11.

she asserts that no variables related to the work employees at Oracle actually perform e.g.,

standard job title, organization, career level, or even whether an employee is a manager or 

individual contributor can be included in pay analyses designed to evaluate alleged pay 

discrimination, due simply to the possibility that these variables could be tainted by 

ated to pay do not account for 

differences in what jobs employees hold, what projects they work on, or any other aspects of 
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their work at Oracle (other than just time since hire).5 Dr. Madden suggests that her approach is 

standard in labor economics, when in fact it represents an extreme and untenable way of studying 

pay outcomes in a specific company about which you have large amounts of data regarding the 

nature of the work employees are engaged in.6

at Oracle is inconsistent with the 12.

approach she has used elsewhere, including in evaluating pay at her own long-time employer.  

She and other members of the University of Pennsylvania Gender Equity Committee conducted a

study that, unlike her report here, used an approach that utilized detailed 

company variables to take into account details of the work being performed.  There, they 

estimated separate models by rank (e.g., Assistant, Associate, Full Professor) and by 

department/school (e.g., Arts and Sciences, Humanities, Social Sciences, Wharton, Law School, 

etc.).  The models further controlled for degree and time since degree was earned, as well as in

some cases whether the specific department -pay, low-pay, or medium-pay.  The 

here are several 

reasons why salary levels differ among faculty members.  If one faculty member has a more 

5

grouping together a number of standard job titles that she considers to be related), whether an 
employee is a manager or not, and global career level.  However, Dr. Madden does not insert 
these variables in order to more similarly situate employees for pay comparisons, but simply to 

assumed 

the true pay differentials for each protected group is not based on analyses after any of these 
work and job-specific variables are included, as she emphasizes in her report. 
6 Note that in certain of her analyses, Dr. Madden inexplicably changed the Oracle variables she 

the type of analysis, Dr. Madden always used age, educational level, race/sex, and time at Oracle 
as the base common variables, and she used these variables as the only variables that should be 
inserted because o
variables related to the actual work setting of employees once employed at Oracle.  
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highly compensated degree, or more experience, or has a specialty that other universities or the 

broader labor market compensates more highly, he or she is more likely to receive a higher 

7 There is no reason to believe this is any different at Oracle than it is at the University 

of Pennsylvania.  And it is an empirical matter as to whether such factors correlate to gender or 

race, not a matter for assumption that they do not or should not. 

Nonetheless, in this case appears to be that if Oracle was 13.

or denying them promotions to higher 

level jobs, rather than hiring applicants into jobs for which they apply and that their specific 

skills sets warranted, then it would be wrong to control for any job characteristics in a pay model 

designed to study overall pay outcomes for the protected groups.  However, Dr. Madden only 

asserts With respect to 

I described in my previous report (Saad, July 2019 Report, 

paragraphs 147-156) and I elaborate on in this report how data produced in this case identifying 

the specific posted job requisitions to which applicants responded and into which individuals 

were hired contradicts her assumption that Oracle steers  employees into different jobs.  The 

job requisition and hiring data show that women, Asians, and African-Americans get the 

positions, career levels and work areas to which they apply at fully expected rates, and that when 

they are hired into a global career level either above or below the one originally associated with 

the posted position, it is at rates that are statistically consistent with expectations and do not 

systematically differ by race or gender.   

With respect to promotion analysis, which does not appear in the body of 14.

7 The Gender Equity Report, Executive Summary, p. V, and p. V, footnote 1. ALMANAC 
SUPPLEMENT December 4, 2001 
(https://almanac.upenn.edu/archive/v48pdf/011204/GenderEquity.pdf).
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her report, but in an appendix, she reported results limited to two career levels for one of the 

three protected groups, and claims to show that women were under-promoted out of those levels.

However, when I examine her analysis by year (to take changing economic conditions into 

account), her promotion model shows that women are promoted at expected rates in all six years 

she analyzed for women moving from IC3, and in five of the six years she analyzed for women 

moving from IC4.  Furthermore, her own model showed no statistical under-promotion of 

women in any other level a fact she omitted from her report.  In addition, her computer 

program can be adapted to study promotions for Asians and African-Americans, though she does 

not appear to have done so.  Her model shows there are no statistically significant adverse 

promotion outcomes for Asians or African-Americans in any year, in any level. These results 

ar

8

Taken as a whole, these results clearly contradict assumption that all 15.

variables related to work performed at Oracle should be excluded from the pay analysis.  In fact, 

she posits that these variables are tainted is contradicted by the fact that,

according to the data, they are not.  And when these job and work variables are added to the 

analysis of pay, there is no pay shortfall experienced by women, Asians, or African-Americans at 

Oracle.  Thus, there is consistency across outcomes with respect to hires, promotions, and pay, in 

that when all are analyzed more appropriately, there is no pattern of adverse outcomes for 

women, Asians, or African-Americans. 

It is only because Dr. Madden omits indicators of work performed from analysis because 16.

of an assumption that promotions and hires/placement are biased that she gets consistent

results.  She assumes taint and thus bias in Oracle , assumes taint and thus bias 

8 Madden July 2019 report, p. 51. 
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in promotions, which she uses to justify not controlling for these Oracle factors in the pay 

analysis, which then leads her 

apparent consistency breaks down, because her assumptions of bias in two practices (how job 

held/work area is determined, and promotions) that justifies leaving out important variables 

when studying a third practice (pay) are easily rebutted by examining the actual data.  Dr. 

tested empirically, with the result being a 

consistent set of conclusions: Oracle does not exhibit bias in 1) hires into jobs to which 

individuals applied; 2) promotion across career levels; or 3)  when (more accurate) 

work- and job-specific variables are included in the pay analysis. 

analogy to clinical trials research is incorrect and misleading 

In an effort to justify her reliance on assumptions that omitting work- and job-specific 17.

variables are not a concern in an analysis of company discrimination in pay, Dr. Madden relies 

on an erroneous analogy to clinical trial experiments.  She uses the analogy to justify not 

studying the assumptions on which her entire model relies, when nothing about studying actual 

pay in actual companies is like a controlled clinical trial experiment under laboratory conditions.  

And she claims that she is justified in omitting further variables based on her assumption again 

untested and unproven  that those variables should not differ, on average, between men and 

women, or white and minority employees, within this specific population.9 A scientific approach 

requires testing, which Dr. Madden does not do, rather than simply asserting such claims.   

Dr. Madden does not correctly measure the education and experience variables she does 
include 

assumption based approach precludes using Oracle variables.  Thus, it is 18.

9 Madden July 2019 report, p. 46. 
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especially crucial for her models to capture the breadth and depth of employee education and 

prior experience.  Yet she includes only crude proxies for both education and experience, the key 

ional level, and not major or 

specialization.10 She also only uses age to measure pre Oracle experience.  She does not 

distinguish between prior experience in areas of interest to Oracle and to other companies 

competing directly for these employees versus prior experience in IT departments of non-

competitors like Bank of America.  Her analysis lumps time worked at an Oracle America, Inc. 

international affiliate or a company later acquired by Oracle America, Inc. in with all other 

ugh those employees are working on products and services highly 

and specifically relevant to Oracle.  She also does not account for time spent in a particular level, 

job, or position at Oracle, which would take into account the fact that someone in a position for 

five years has had a lot more time to learn the job than someone who just moved into that 

position.  She also does not distinguish between time worked and time away from the labor 

accurately measure differences between employees or similarly situate them from a labor 

economics perspective, which she concedes one should do with respect to prior experience.  

unreliable and inadequate to support any 

conclusions about the presence or absence of gender- or race-based pay differences among 

comparable employees.  Dr. Madden claims that differences of the type I have described are 

an taking the data as it is.  It is not a matter of presumption as to 

10 Again, this is unlike her analysis of pay at the University of Pennsylvania which distinguished 

f one faculty member has a more 
highly compensated degree, or more experience, or has a specialty that other universities or 
the broader labor market compensates more highly, he or she is more likely to receive a 

(Emphasis added; Gender Equity Report, 2001, p. V). 
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whether men and women in this specific group of employees, for example, have differently 

distributed prior work histories and educational experiences it is a set of facts that accompany

these workers as they arrive to Oracle.  Assumptions are not warranted, nor are they needed 

when faced with the actual data. 

measure of education is missing for almost 60% of 19.

the employees, but Dr. Madden deemed that somehow acceptable even though her education 

variable does not meaningfully distinguish among over half of the individuals she studied.11

Simply estimating her models over the population for whom education was recorded (as she does 

in Tables 1(b), 1(e), 2(b) and 2(e)) is not a suitable solution because the education data is not 

missing randomly by gender or race.  Women and whites are statistically significantly less likely 

to have education information than men or Asians, meaning these models are estimated on a 

biased subsample of the population and are not representative.12

Dr. Madden in effect controls only for job title when she does add Oracle variables to her
model, which is inadequate to group employees performing similar work  

20.

Tables 1 through 3 which, as described above, are fundamentally mis-measured Dr. Madden 

13 (variables she assumes are 

11 For the entire population of 8,679 employees (anyone who worked in the 3 job functions at 
HQCA in 2013-2018), 58.0% are missing education information in the field Dr. Madden 

rom
53.5% to 66.5% depending on the year. 
12 The differences between white and African-American employees are not statistically 
significantly different.  Also, note that missing education data is quite common in company 
electronic human resource system databases. 
13 In her report she describes these as follows: 
determined and Oracle does not determine such as race, ethnicity, gender, age, time at Oracle, 
and education and which are also well known to affect compensation, are appropriate to use as 
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-

technical writer), whether an individual is a manager (M) or individual contributor (IC), and 

global career level.  Remarkably, Dr. Madden refers to employees sharing only a job descriptor 

to be in the same job: 

for persons of the same age, degree level, experience at Oracle and in the same jobs within race 

14

Developer 6.  According to Oracle documentation, however, someone in a level 1 job contributes 

15 Such 

employees are not doing similar work. 

By column 8 in her tables, which adds global career level and whether someone is a 21.

manager or individual contributor, Dr. Madden is in effect controlling for standard job title.16

This roughly approximates the analyses the OFCCP performed in support of the NOV and SAC.  

preferred analyses of discrimination are those that measure the extent of discrimination using 
only exogenous employee characteristics as controls in the analyses. 

The values of other characteristics that influence compensation such as job and 
management responsibilities, or global career level are set by Oracle in evaluating individual 
employees and the values of such characteristics are likely to be affected if there were 

policies or decisions about individual employees. Endogenous characteristics cannot be used in 
any analyses of whether discrimination has occurred. Endogenous characteristics may be 
included in an analysis of discrimination, however, in order to assess the mechanisms by which 
di Madden report, p. 8) 
14 Emphasis added; Madden report, p. 16. 
15 ORACLE_HQCA_0000022906 Career Level Guidelines Matrix Oracle.xls. See also 
paragraph 41 of my initial report. 
16 If instead of adding the variables separately as in columns 6, 7 and 8 of her tables, I instead 
simply add standard job title after column 5, the coefficients and associated t-statistics are 
virtually unchanged. For African-Americans in 2013 and 2017, the results become more 
negative.  
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As I noted in my previous report, however, standard job title alone does not similarly situate 

employees. For that, the analyst needs more information about the products being worked on and 

the associated skills being required.  For example, a Software Developer 4 position posted in the 

Oracle Database skills,

17 The same 

standard job title  Software Developer 4 but in the Oracle Business Intelligence organization 

18 Again, this attention to specialization is not unlike the University of Pennsylvania 

pay equity more highly compensated degree or has a 

specialty that other universities or the broader labor market compensates more highly

in columns 6 through 8, Dr. Madden is not, as she claims, examining the mechanisms through 

which discrimination occurs but rather she is falling short of an analysis that would compare pay 

among employees doing similar work. 

There are a number of other e measurement of the variables she does 
include in her analysis 

22.

incorrect because she relies on Medicare wages which include any stock awards cashed in that 

year that may have been awarded in some other year, and exclude stock awards in a year being 

analyzed that were not cashed in that year (Saad July 2019 Report paragraph 105). She also 

inappropriately aggregates across job functions.  The original NOV results showed that (using 

just 3 of 16 job functions had possible pay issues, which suggests that not 

17 iRec Vacancy IRC1543641 in IRec Data 
(ORACLE_HQCA_0000070747_HQCA_IREC_DATA.xlsx). 
18 iRec Vacancy IRC2217752 in IRec Data 
(ORACLE_HQCA_0000070747_HQCA_IREC_DATA.xlsx). 
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all job functions are alike or should be analyzed together.  Thus, there is no justification for 

aggregating across the three job functions studied here (and indeed, the OFCCP did not do so in 

their analyses supporting the NOV and SAC).  Referring to analysis contained in my initial 

report, correcting these errors, and, introducing additional indicators of type of work performed 

(such as organization) and level of technical skill into the statistical models in order to compare 

employees who are more similar with respect to their work circumstances,  indicates no pattern 

of pay outcomes adverse to women, Asians, or African-Americans. (Saad July 2019 Report 

paragraphs 121-125). 

As described in the balance of this report, it is my opinion as a labor economist that Dr. 23.

s analyses do 

not support any inference of systemic pay discrimination against women, Asians, or African-

Americans and do not furnish a scientific basis to reach the sweeping conclusions she asserts.

Dr. Madden adopts an overly simplistic version of the human capital model, makes 
unsupported simplifying assumptions, and relies upon flawed proxies for productivity to 
generate her results 

As I noted in my initial report (paragraphs 94 to 97), after conducting a statistical analysis 24.

of data for all Oracle employees in the 16 job functions represented at its Redwood Shores 

Headquarters location as of January 1, 2014, the OFCCP chose to bring claims of discrimination 

by Oracle against women in just three of those 16 job functions (PRODEV, INFTECH, 

SUPPORT) and for Asians and African-Americans in only one job function (PRODEV).  In 

other words, they did not find evidence of adverse outcomes for women, Asians, or African-

Americans in a majority of the functions they studied.  Nonetheless, their theory that pay

outcomes are the result of a standard practice at Oracle posits a single set of common pay 
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policies for starting pay and wage growth thereafter.  No explanation of why those policies do 

not have comprehensive adverse impact is offered.  In my initial report, I pointed out this 

inconsistency (paragraph 95).  I also pointed out that the analyses the OFCCP relied upon in the 

SAC failed to appropriately control for the skills of employees or the nature of the work they 

were engaged in, such that their statistical comparisons did not serve to similarly situate 

employees from a labor economics perspective (paragraphs 108-119).  As such it was and 

remains my opinion that one cannot make any of the inferences of discrimination that OFCCP 

drew based on those analyses. 

The OFCCP has now asked its outside expert Dr. Janice Madden to analyze data and 25.

information produced in this case

with a short and highly flawed analysis of starting pay and a single appendix table that deals with 

promotion.  Tables 1(a) through 3(c) share a similar construction.  Each table focuses on a 

particular target population (all employees, those employees with education data among the 

files/fields she reviewed, etc.) and summarizes a series of sequentially constructed regression 

models studying a particular pay metric (total pay, base pay, stock, etc.).  Table set 1 relates to 

gender, Table set 2 to Asians, and Table set 3 to African-Americans.  The different tables within 

each set are for a focus on total pay or base pay, or limit the population analyzed in various 

ways. 

Each of the three sets of tables starts by inserting only the protected characteristic as a 26.

variable to explain pay.  The result is shown in column (1) in each of these tables.  The only 

all of the column (1) models are simple comparisons of the overall average pay for all women 

compared to all men, or all Asians compared to whites, etc.  After column (1), Dr. Madden 
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proceeds to sequentially add variables to the regression model.  Starting with Table 1(a) as an 

example, which focuses on women and uses Medicare wages as the dependent variable, column 

(2) adds a race variable to the gender model in column (1).  This is d

approach, which left race out of the gender model, and gender out of race models. Column (3) 

adds age, column (4) adds education level, and column (5) adds time since hire at Oracle.  Note 

that at each step, all previously added variables are retained, such that the model in column (5) 

has gender, race, age, education level, and time since hire at Oracle.  These are all variables 

which Dr. 

Dr. Madden claims that for purposes of studying pay at Oracle, her variables fully capture the 

relevant differences between employees in their productive attributes.  Her opinions regarding 

the extent of the difference in pay at Oracle for each of the protected groups is based on Column 

(5) 

considered by Dr. Madden.   

Columns 6, 7 and 8 add exempt/non-exempt 27.

and global career level, respectively.  

decisions against thousands of employees.19 Dr. Madden does not acknowledge that the skills, 

experience or expertise that a worker brought with him or her to Oracle could influence, for 

example, which job an employee occupies, and instead is arguing that if there turns out to be any 

difference in the job distribution within Oracle, and the result of that is that women, Asians or 

African-Americans earn less, then this distribution must somehow have been forced upon these 

19 As detailed in my initial report, in paragraphs 98 t
data suggest that different Oracle supervisors make different decisions regarding pay for women 
and non-white employees -
making across the company.  
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protected groups by Oracle.   

Comparing employees who are the same when measured only 28.

statistical controls of age, education level, and time since hire at Oracle underscores just how 

inadequate these measures are.  Consider the employees with Person IDs 175834 and 185819.  

column 5 regression model, they should earn the same, because both 

are white men20 who were  years old, had both worked at Oracle for 19.9 years, and had 

unknown education levels .21

 education level and age variables, one sees that 

the first of these employees was in 2017 a   with 2017 

Medicare Earnings 22   The other 

employee was a , with Medicare 

Earnings of .  I do not have their resumes, but according to their publicly available 

LinkedIn profiles, Employee 175834 has a B.A. in  from San Francisco State University, 

and his only other listed work experience was owning a . 23 Employee 185819 lists 

having attended the New School but does not indicate the degree earned, and indicates over 16 

years of experience working as a  

20 Note that these employees have the same race and gender, such that neither attribute can 
explain any pay differences between them. 
21 As noted above, as MISSING for almost 60% of 
the data i.e., it is the most common value used in her analysis.  This essentially means that one 
of the only three variables Dr. Madden did include contains very little information that could 
actually be used to distinguish among employees in her model. 
22 I have explained the problems with reliance on Medicare Earnings as a measure of total 
compensation, and do so again below. July 2019 Report paragraph 105.   
23 LinkedIn:  (https://www.linkedin.com/in/ ), accessed on 
August 12, 2019. 
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As another example, consider Person ID 888762142 (female) and Person ID 10334044 30.

(male).  Both have BE and MS degrees in computer science, are similar in age, are the same race 

(Asian), and share the same amount of time since hire at Oracle (about 6.5 years).  Her Medicare 

Wages were  while he earned 

  

same earnings for each.  Their resumes29 point to systematic prior relevant skill and experience 

, including an additional 8.9 years of 

Oracle experience for her once her work at a firm acquired by Oracle is accounted for.  Their job 

responsibilities also markedly differ.  Her job responsibilities include creation of division 

strategy and business success; he develops and designs software.  None of this relevant and 

compares employees who have similar skills and responsibilities and perform similar work.  

Simply handwaving away any potential group differences in these characteristics that drive pay 

differences, as Dr. Madden does, rather than test the strength of that assumption is scientifically 

unjustifiable.

29 ORACLE_HQCA_0000082603 and ORACLE_HQCA_0000083064. 
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Dr. Madden does not examine the underlying variability in her regression model pay 
outcomes, and thus does not demonstrate whether protected employees share potentially 
common pay experiences 

Dr. Madden argues that individual-specific differences do not matter, and that the only 31.

relevant analysis is the comparison of compensation differences across demographic groups.32

sole focus on average group differences means she has not or cannot determine 

whether there is a common pattern of adverse outcomes at Oracle by race or gender.  The 

existence of an average difference does not on its own establish that the average difference is 

generated by many common or shared experiences.  As I wrote in my previous report,33 the 

problem associated with running a regression model on a widely varying employee population is 

that when a model mixes apples and oranges into one pooled analysis, and estimates only the 

average impact of each variable (as regression models by design do), that average can mask 

the underlying individual-level data being averaged is highly variable.  The differences among 

employees created by their diverse attributes and a spectrum of types of work can be addressed 

through more refined groupings or pay factors, which in turn provide more reliable 

measurement

the needed refinements.

Dr. easons for excluding Oracle variables in her pay analysis amount to 
assumptions and misplaced analogies to clinical trial procedures 

As noted above, Dr. Madden discusses in her report her unwillingness to consider 32.

additional detail regarding Oracle jobs and work areas in her statistical analyses, but the 

explanations she provides do not hold up.  On page 46 of her report, Dr. Madden writes:

32 Madden July 2019 report, pp. 6-7
33 Saad July 2019 report, paragraph 21. 
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(sic) the outcomes.  Therefore it is only necessary that 
the analyses compare similarly situated groups of employees by gender and race.  Any 
characteristics that affect individual employee compensation levels but are possessed by 
(sic) equivalent proportions, or at equal levels, by both genders and races do not matter in 
the analysis of whether gender or race affects compensation [emphasis in original]. 34

In other words, according to Dr. Madden, since her goal is to focus only on the average 33.

group difference in pay at Oracle between, say, men and women35, she does not need to worry 

about variables that are omitted from the regression model that would serve to better explain 

Oracle pay for both men and women, but do not differ between men and women.  The idea is that 

if the distribution of some work related attribute is the same for both men and women, inserting 

it in a regression model will not change the value of the measured effect of being female on pay; 

it will only serve to improve the overall explanation of pay.  In the most extreme version of this 

circumstance, if it were the case in an analysis of gender pay differences that every pay related 

attribute were distributed identically across male and female employees, there would be no 

difference in an analysis that controlled for all of these attributes and one that did not control for 

any of these attributes.  Therefore, under such a scenario, comparing the simple average pay for 

women to the simple average pay for men would be sufficient to determine the extent of the pay 

difference between the two groups.   

The problem is, of course, that Dr. Madden does not test her premise; she simply assumes34.

that it holds.  She further assumes that if any work-related characteristics are not distributed 

identically among men and women in the group of employees being studied

discrimination somehow made this so.  Thus Dr. 

34 Madden July 2019 report, page 46. 
35 The same explanation would follow for studies designed to assess differences between 
employees of different races. 
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assumptions that drive the type of conclusion she reaches in this case.  

narrative on page 46 makes this point plain:

In the absence of evidence to the contrary, I assume [emphasis added] that employees 

should be made, when the groups have, on average, equivalent measured qualifications.  I 
assume that employees of the same age, time at Oracle, educational level and work area 
do not systematically differ by race or gender in their [other] qualifications.  Therefore, to 
quantify racial or gender disparities in compensation, it is only necessary that we control 
for systematic differences by race of gender that remain after we have controlled for all 
other differences [i.e., age education and years at Oracle] 36

35.

and time since hire at Oracle.  Thus, according to Dr. Madden, if these measured variables are 

the same across protected groups, then Dr. Madden assumes that all other, unmeasured 

characteristics do not differ either.  But this is merely an assumption; it is not a scientifically 

derived outcome.  In the first sentence of the above passage, Dr. Madden states her position:  she 

assumes without any basis that there are no differences between men and women at Oracle in 

their unmeasured (by her) work-

support the crucial 

assumption here.  It is an empirical matter, not a matter of assumption, as to whether groups of 

work- related attributes or not.37

36 Madden July 2019 report, page 46 
37 Dr. Madden takes it a step further in her characterization of these differences.  She goes on to 

there is no need for such a word to be used or for such a connection to be drawn.  All that is 
required is that there are differences.  For example, Dr. Madden measures education level and 

education to the other just that education might differ between the groups being studied and 
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Dr. Madden goes on to state that regression analysis is not designed to predict individual 36.

employee pay, which she appears to use as another basis for ignoring characteristics that 

differentiate employees and may impact pay.  She states: 

up differences] is fundamentally different from an 
analysis of individual outcomes or differences.  If we want to determine what any 
individual should be paid, we must control for every characteristic by which any 
individual differs from others.  An analysis of differences in group outcomes requires that 
we control for the characteristics by which the groups as a whole differ, but not those by 

38

a pay analysis is 

very misleading. Econometricians recognize that in analyses involving many employees 

measured at repeated intervals over time (i.e., annually), there could be idiosyncratic factors 

associated with each employee for example, some employees may work harder, some less 

hard.  However, Dr. Madden seems to be stretching this concept beyond these types of individual 

employee differences. She appears to argue that it is not important to capture all of the 

systematic or group-related influences on pay i.e., all of the variables that do, in a given group 

of people, vary among subsets of that group. As noted in my July 2019 Report in paragraphs 76 

to 77, one should take into account all material factors that impact pay, because one cannot know 

a priori if these factors are correlated to protected characteristics.  One cannot simply assume 

away one or more factors thought to influence pay.  Here, that is what Dr. Madden has done.  For 

example, by assuming that Oracle is biased in its assignment of jobs, Dr. Madden both ignores 

the facts to the contrary and fails to account for a material factor impacting pay.  The effect can 

be seen by comparing columns in her Table 1(a).  

6.  Inserting this variable has a substantial impact on the measured 

that may relate to pay differences at Oracle, such that any such differences should be taken into 
account when assessing whether there are gender- or race-based differences in pay. 
38 Madden July 2019 report, p. 46. 
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difference between male and female pay.  Dr. Madden interprets this reduction in the measured 

job assignment decisions.  As 

I have noted above and also described in paragraphs 150 to156 of my initial report, women are 

hired for their initial jobs in an unbiased manner relative to what they apply for, and Dr. 

 In my 

previous report in paragraphs 112 to 119, I demonstrated that there are in fact a number of 

factors like organization and patent activity that relate to pay generally and are correlated with 

gender among this employee population, such that when properly accounted for the statistical 

results change dramatically.  

Another way to state this is that I have focused in my previous report on the wide 37.

variations in the relationship of actual to regression predicted pay not to point out that there are 

idiosyncratic employee-

instead to point out that these variations are caused by the omission of group-related systematic

factors that pertain to the employees being studied differently than to other subsets of employees.  

This is a critical distinction that cannot be overstated: Dr. Madden claims that any variation in 

employee outcomes that are associated with applying her model i.e., any demonstration that 

is irrelevant, because her model focuses on differences between groups, not individuals.  But it is 

the failure to include the appropriate group-associated variables in the regression that produces 

the enormous variances in predicted outcomes, not the omission of the idiosyncratic factors.  

omission of standard job title in column 5 of her tables.  

Putting aside the issue (which Dr. Madden would automatically ascribe to such a 

variable), omitting standard job title when two employees share the same race, age, education 
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level, and time since hire at Oracle will produce enormous unexplained differences between 

actual and predicted pay where  as here individuals in the population vary widely in the type 

and level of jobs they hold.  Recall the comparison between the employees I discussed earlier, 

where one earned over  as a Product Development SVP (career level M7) compared 

to  for the employee whose job title was Program Manager 4 (IC4 career level).  By 

extension, any other systematic variables that are omitted will create the same problem:  large 

individual variances will exist, and the measure of the group averages for male and female 

employees will be potentially highly biased and misleading.   

The graph below plots Medicare wages for each employee on the vertical axis as in Dr. 38.

gender pay model and what their predicted or regr compensation would 

be based on the variables other than gender she uses to generate the results in column 5 (race, 

age and its squared term, level of education and U.S. Oracle tenure with its associated squared 

term).39  I have restricted the chart to employees whose actual pay is under  because 

otherwise a disproportionate share of the data points would be compressed by the scale into the 

lower left corner of the chart area.40 Each dot in the graph indicates a person-year in the data.  

The dashed line indicates where actual pay equals predicted pay i.e., the line where the 

regression variables serve to explain the actual pay an employee received.  Dots above the 

dashed line indicate employees who are paid more than model predicts; dots 

below the line indicate employees who are paid less than her model predicts.  By design, because 

regression models estimate the average effect, roughly half of all the points should be scattered 

randomly above the line and half below.

39 Gender is excluded so that pay is not predicted taking gender into account. 
40 In the unrestricted data, the range of regression-predicted pay ranges from  

 but actual pay ranges from hereby compressing the chart 
visually. 
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characteristics, were predicted by the OFCCP model to be paid  but one is paid more 

than the expected  and the other employee is paid less.  Indeed, the range is wider than 

is depicted in this chart, which is restricted to employees with actual earnings under   

above    

This wide variation in actual pay between employees that the model considers roughly 40.

similar is unexplained by the regression model; the model generates the same average prediction 

for all of them because they share the same values for age, educational level and Oracle tenure.  

There are several explanations for why the model is that far off explaining pay at Oracle.  First, 

Dr. Madden mis-measured total compensation by including portions earned by exercising stock 

options from previous years.  Second, the control variables used in the model do not similarly 

situate employees and hence do a poor job at explaining pay generally.  Third, the single 

regression model is applied to an employee population that is far too diverse. 

41.

results in her Table 1.  Below, I repeat the exercise, except I use the model behind 

column 8,

status, IC or M career path and global career level.  This model is similar to the one the OFCCP 

relies on in the SAC and it shares those flaws in that employees are not necessarily doing the 

same work even if they share a job title and career level.  The scatterplot (again plotting only 

employees earning under ) below also reveals a great deal of variation in outcomes 

among employees model considers similar.  For example, 

there are women who are paid well above what the model predicts and women who are paid less 

than what the model predicts.  Person ID 97256, a female employee, had actual earnings of 
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the average alone is insufficient for understanding the pay of protected groups.  How well that 

average summarizes the many data points being averaged is equally important. As a labor 

economist, I question whether a regression model that under-predicts pay by millions of dollars 

is a reliable basis upon which to draw conclusions about the relationship between protected 

status and pay. 

claim that her analysis is akin to a clinical trial is completely wrong 

Dr. Madden claims on pages 47 and 48 of her report that the statistical analysis of 43.

employment discrimination is akin to the analysis of data on treatment results in a clinical trial 

setting.  This is incorrect.  Her notion that any differences in compensation attributed to variables 

outside of her statement of 

basic principles of clinical research design.   

Clinical trial-based statistical research is formally speaking a scientific experiment, 44.

meaning it requires a randomized assignment of individuals to either a control group or a 

treatment group.42  It is this randomization process that ensures the effect of unobserved or 

unmeasured characteristics between the control and treatment groups will be expected to, and 

thus can be assumed to, average out.  In other words, if I take a large enough population and 

randomly separate it into two subsets, none of the characteristics of the two subsets will be 

expected to differ except by random statistical fluctuation; the average height will be the same, 

the average weight will be the same, the average education will be the same, and the distribution 

of occupations will be the same.  In such a context, there would be no concern about omitted 

variables in a statistical analysis designed to compare outcomes when you administer a 

42 Cameron, A. Colin, and Pravin K. Trivedi. Microeconometrics: Methods and Applications.
Cambridge University Press, 2005. Pp. 48-52.
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caused whatever impact the medication has, since nothing else differs between the two groups.  

By intentional experimental study design, the omitted variables are irrelevant since their 

averaged effects are identical for both the treatment and the control groups because one 

constructs any such study with this in mind.  Thus because of the neutralizing of the effects of 

unobservable/unmeasured factors through randomization, the effect of the treatment that is the 

focus of the experiment can be estimated reliably because no other intervening variable is able to

create a difference between the treatment and control groups.43 One will often as a consequence 

see that the statistical research is limited to very simple two variable models: the dependent 

variable and the single explanatory variable that is the focus of research.  Such an approach is

simply not possible when using real-world employment data at a particular company; such data 

is not generated by random assignment of employees into buckets but are instead observed data 

given as is to the researcher. These issues are the subject of a large literature on research design 

inside and outside of economics.44  If unobserved differences between non-randomly determined 

groups of study subjects are unaccounted for in the statistical analysis, the estimated 

from a variable in the analysis for gender or race will be unreliable due to 

omitted variable bias.45

43 See for example, Hicks, Charles. (1982) Fundamental Concepts in the Design of Experiments, 
p. 5.
44 Imbens, Guido W., and Jeffrey M. Wooldridge. 2009. "Recent Developments in the
Econometrics of Program Evaluation." Journal of Economic Literature, 47 (1): 5-86. Heckman, 
James J., Robert J. LaLonde, and Jeffrey A. Smith. "The economics and econometrics of active 
labor market programs." In Handbook of Labor Economics, vol. 3, pp. 1865-2097. Elsevier, 
1999. In 2000, Dr. James Heckman won the Nobel Prize in Economic Science because of his 
work on the econometrics of analyzing non-random data. Angrist, Joshua D., and Jörn-Steffen 
Pischke. 2010. "The Credibility Revolution in Empirical Economics: How Better Research
Design Is Taking the Con Out of Econometrics." Journal of Economic Perspectives, 24 (2): 3-30.
45 Saad July 2019 report, paragraph 77. 
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By interpreting the results in her column 5 as evidence of discrimination, Dr. Madden is 45.

at odds with what she has said on the issue of omitted variables in research she has published 

outside of the litigation context:

-age differential 
[human capital theory and discrimination] are enormously different, both explanations 
are consistent with empirical studies 
explain the sex-wage differential: empirical studies cannot measure directly either 
discrimination or job-specific human capital.  Therefore, the problem with these two 
competing explanations of the sex-wage differential is that neither has been 
empirically sorted from the other.  Both explanations are consistent with data which 
show a wage differential by sex after controlling for education, work experience, and job 

46

Dr. Madden ignores the most basic principle of empirical research by assuming that46.

certain variables  namely, anything and everything that is omitted from her analysis  are 

distributed identically across demographic groups, or even more extreme, that if these variables 

do differ by group, they only do so because of the discriminatory behavior of an employer.  

Taken to its logical extension, this view implies that every employer should look like every other 

employer, and the distribution of workers by demographic characteristic can never be anything 

but random unless there is employer discrimination.  Hence a pay regression applied to a fast 

food franchise, or any other workplace, can and should be the same as one applied to Oracle

headquarters and the employees working there in PRODEV, INFTECH, and SUPPORT.

egression models have very low explanatory power, which is an indication 
that the variables that are left out of her analysis are responsible for most of the variation 
in pay and their omission cause biases in pay differences by gender and race 

The fact that Dr. Madden s regression models do such a poor job at explaining individual 47.

-level pay is not (as she claims) because regressions are not designed to predict 

46 Madden, Janice Fanning. "Gender differences in the cost of displacement: An empirical test of 
discrimination in the labor market." The American Economic Review 77, no. 2 (1987): 246-251, 
p. 246. 
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individual pay47; it is because Dr. Madden has left out so many factors that would enable the 

regression to do a better job at capturing what matters for pay at Oracle, for these specific 

employees in this specific workforce.  R-squared is the test statistic used in regression analysis to 

measure the proportion (or percentage) of variation in the variable being studied (pay), explained 

by the factors included in the model.  R-squared ranges from zero to one, or 0% to 100%.  

Typically in pay regressions conducted on census data, which has none of the detail that 

company data contains, R-squared will range up to 50%.  In company data R-squared can range 

upwards of 90%.48  For the first five columns of Dr. Table 1(a), R-squared ranges 

from 2.9% (average across the years in her analysis when only gender is in the model) , to 20.6% 

for column 5, which has gender, race, age, education level, and time since hire at Oracle as 

variables.  These are very low R-squared figures for an analysis examining company-level data.  

In other words, the final model Dr. Madden endorses to test for pay biases column 5 leaves 

nearly 80% of the variance in pay among employees unexplained.  Even the model underlying 

column 8 only has an adjusted R-squared of about 69% on average.  With so much of the 

explanation of pay left out of the model, one should be concerned that what is omitted would 

greatly impact the gender coefficients that Dr. Madden relies upon, because some of these 

omitted variables could be correlated to gender or race.   

47 Madden July 2019 report, p. 6 
48 R-squared is a quantitative measure of how well the regression model fits the data.  A model 
that explains none of the variation in the dependent variable has an R-squared of 0; a model 
which perfectly predicts the variation in the dependent variable has an R-squared of 1 (Gujarati 
(1988), p. 67).  Whether a particular R-squared is high or low depends on the data being 
analyzed.  In time series data, R-squared tends to be quite high.  An R-squared of 0.9 in a time 
series might be considered low.  In Census data or in other one-time cross-section surveys 
collected across a broad swath of the population, an R-squared of 0.3 might be considered 
reasonably high.  Data collected in a single company provides a great deal of detail about 
employees, unlike widely accessible databases like the Census which collects data on non-
workers, pilots, teachers, janitors and entertainers, among others.  One therefore expects much 
higher R-squared results in single company data.   
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education variable focuses only on degree earned, not on major, and is 
missing for most incumbents 

e limited 48.

that all Oracle variables should be excluded, then she had an extra burden to take great care in 

constructing the variables that were supposed to measure human capital prior to Oracle 

employment.  She took virtually no care with this process.  With respect to education, Dr. 

Madden assumes that all details left out of her model type of major, where the school degree 

would

wash out, in the sense that they would not differ by gender or race.  But there are substantive 

differences in the kinds of edu

employees that are key to explaining their pay regardless of race or gender.  Consider the two 

employees having Person IDs 891719539 and 892277125.  Both are white women with

, 51-53 years old, and have about two years of experience at Oracle when 

measured in 2014.  But employee 891719539 was a  with a salary 

of ; and the other was a  earning : 

. According to , they should be paid the same.  But the former has 

a B.S. in Computer Engineering and work experience that includes IBM and Sun Microsystems,

according to her resume that was produced during discovery.49 The latter has a B.S. in 

Economics and Financial Analysis, and her previous experience was at Keynote Systems and at 

Wal-Mart.50 Consider Person ID 203526 as well.  Her degree is DVM (Doctor of Veterinary 

Medicine) and her experience includes just over 2 years working as a vet and more than 5 

49 ORACLE_HQCA_0000085524 
50 ORACLE_HQCA_0000086748 
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51 Person ID 891093873 holds B.S. in

Psychology and worked for about 4 years in neuropsychology research and as a sleep study 

technologist. 52

College major and field of study are unquestionably omitted variables relevant to Dr. 49.

across the demographic groups.  In fact, these characteristics may not be identically distributed 

either at Oracle or in the population at large.  According to the National Center for Education 

Statistics, in 2014-15, 17.1% of college degrees earned by white men were in computer and 

information science, engineering and engineering technologies and engineering-related fields.53

The corresponding percentage for Asian men was 24.3%, for African-American men 12.7%, for 

white women 2.7%, for Asian women 6.1%, and for African-American women 2.3%.  There is 

demographically neutral and can 

safely be ignored.  The logic of including education level in her model but not specialization 

seems to be that there are important differences between genders and race with respect to 

educational level but not educational specialization.  

The available data from Taleo, iRec and other sources Dr. Madden used to gather 50.

information on degree earned also lists college majors for Oracle employees, and though she 

included them in her dataset, she did not utilize the information.54 Her dataset shows that women 

were less likely to major in computer science and engineering than were men among the 

51 ORACLE_HQCA_0000301172 
52 ORACLE_HQCA_0000083767 
53 See National Center for Education Statistics Table 322.40. Bachelor's degrees conferred to 
males by postsecondary institutions, by race/ethnicity and field of study: 2014-15 and 2015-16 
and Table 322.50. Bachelor's degrees conferred to females by postsecondary institutions, by 
race/ethnicity and field of study: 2014-15 and 2015-16 in Attachment C to this report.
54 Dr. Madden searched Taleo, iRecruitment, and miscellaneous tables from the GSI system for 
educational level and major (though she does not use the major data). If education was missing 
from all these sources, Dr. Madden looked at resumes where available. 
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population being studied (73% versus 79%), and more likely to major in business (15% versus 

12%).55 These differences are statistically significant. 

Male Versus Female Areas of Study in Dr. Madden's Data

Area of Study
Male Female

N % N %

COMPUTER SCIENCE & ENGINEERING 1,741 79.1% 527 73.2%

BUSINESS/MBA 260 11.8% 107 14.9%

STEM NON ENGINEERING 128 5.8% 32 4.4%

OTHER NON-SCIENCE 72 3.3% 54 7.5%

UNKNOWN 1 0.0% 0 0.0%

Total 2,202 100.0% 720 100.0%

Note: Unknown category contains majors with in indiscernible characters or abbreviations. 

Similarly, Asians were more likely to have majored in computer science and engineering 51.

than whites (84% versus 60%), and less likely to major in business (10% versus 18%).  These 

differences are also statistically significant.  Yet Dr. Madden did not incorporate any of this 

information alongside education in her model, thereby attributing any pay differences between 

women and men, or Asians and whites that were actually generated by differences in their 

educational specialties to hypothesized discrimination by Oracle. 

55 I grouped the various detailed majors in the data into the categories for easier viewing. 
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Asian Versus White Areas of Study in Dr. Madden's Data

Area of Study
Asian White

N % N %

COMPUTER SCIENCE & ENGINEERING 2,176 83.6% 293 59.9%

BUSINESS/MBA 264 10.1% 88 18.0%

STEM NON ENGINEERING 119 4.6% 56 11.5%

OTHER NON-SCIENCE 42 1.6% 52 10.6%

UNKNOWN 2 0.1% 0 0.0%

Total 2,603 100.0% 489 100.0%

Note: Unknown category contains majors with in indiscernible characters or abbreviations. 

African-Americans were less likely to major in computer science and engineering than 52.

whites (54% versus 60%) but the difference is not statistically significant.   

African-American Versus White Areas of Study in Dr. Madden's Data

Area of Study
African-American White

N % N %

COMPUTER SCIENCE & ENGINEERING 14 53.8% 293 59.9%

BUSINESS/MBA 6 23.1% 88 18.0%

OTHER NON-SCIENCE 6 23.1% 52 10.6%

STEM NON ENGINEERING 0 0.0% 56 11.5%

Total 26 100.0% 489 100.0%

Both national data on computer science and engineering degrees and Oracle data on 53.

college majors indicate that employees of different genders and races tend to have different 

educational specialties.  
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variables that Dr. Madden argues must be accounted for and yet her model does not account for 

fully capture marginal productivity differences.  In particular, when there are unmeasured 

productivity differences that are systematically different across groups (e.g., race or sex), 

56 These problems have led many economists to 

57

T just that 

they are different.  In some companies women may possess educational credentials that earn 

them more than men; in other companies, it could be the opposite.  Dr. Madden included this 

information in her dataset but then did not use it. 

R (age, 54.

education level, and time since hire at Oracle), one education level is missing for more than 

half the incumbents in the data that Dr. Madden used 53.5% to 66.5% of 

incumbents are missing education, depending on the year.  Her model generates statistically 

significant coefficients on having attained a Ph.D., which is easy enough to understand, but also 

reason why having missing edu

(much less to a statistically significant degree) with pay, which underscores that this variable is 

available in a non-random way.  Thus, although Dr. Madden relies on just three variables in her 

56 Hellerstein, Judith K., and David Neumark, 2006. Using matched employer-employee data to 
study labor market discrimination.  In Handbook on the Economics of Discrimination, ed. 
William Rodgers, 29 60, page 5. Cheltenham, UK: Edgar Elgar. 
57 Hellerstein and Neumark (2006), page 6. 
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employees and to the extent the information is available, it is only for a non-random subset of the 

population. 

Women are statistically significantly more likely to have missing degree earned 55.

information than men, and Asian employees are statistically significantly less likely than white 

employees to be missing degree data.  The differences between white and African-American 

employees are not statistically s

Dr. Madden relies on is also missing non-randomly for the groups whose pay is being compared.  

In other words, the gender and race coefficients are picking up some of the impact of missing 

ed

The amount of missing information is also higher than it should be because of an error in 56.

computer program that codes 79 incumbents as having missing education when 

their information is actually available.58 For example, Person ID 892355381 is marked as having 

However, her resume shows that she has a 

Ph.D. in Electrical Engineering and Computer Science from the Massachusetts Institute of 

Technology.59 According to the Madden dataset, Person ID 891327204 is also missing 

education information.  His resume shows he completed a Bachelor of Engineering (B.E.) in 

Information Science and Engineering from B.M.S. College of Engineering, Bangalore 

(Bangalore University), India.  He also has a Diploma in Financial Services/ Planning from 

58 The problems a data merge that relied on 
the incomplete variable gsipartyid rather than person_ID: 57 incumbents are missing values for 
gsipartyid and so her program does not merge on their available education information.  An 
additional 22 incumbents had degree information manually coded in a file called 

but 
Excel file to merge on the education data.  In all, 79 incumbents for whom education data was in 
fact available were coded as missing education information. 
59 ORACLE_HQCA_0000304749 

CONFIDENTIAL



Page 49 

Securities Institute Academy, Sydney.60 Person ID 

Science in Engineering in Computer Science from University Sapienza of Rome but is missing 

61 Similarly, Person ID 893950895 has a 

Bachelor of Arts in Philosophy from California State University, Chico but has been flagged as 

missing education in the Madden data.62

57.

missing for over half the incumbents in the data sources she used, and she does not use any of the 

available information on educational specialization or institution granting the degree.  These 

As I discuss below, the measures she relies on 

for experience and tenure are similarly problematic.63

Dr. Madden controlled for age, age squared, 58.

tenure at Oracle America, Inc., and tenure squared.64 But these controls are inadequate.  It is 

untenable from a labor economics perspective to think that after holding educational degree 

constant, age is all it takes to similarly situate employees with respect to skills, experience, and 

abilities prior to their arrival at Oracle, at which point they will work in jobs that are highly 

complex and tremendously varied in work content.  Dr. Madden does nothing to take into 

account differences in the nature of prior experience.  She simply assumes that whatever 

differences there are between employees has no correlation to gender or race.  However, at the 

60 ORACLE_HQCA_0000084485 
61 ORACLE_HQCA_0000300345
62 ORACLE_HQCA_0000302615 
63 I remind the reader that in my pay analysis, the omission of education is not an issue since I 
have utilized a number of variables from Oracle that correlate with education and skills that 
employees had at hire. 
64 She does adjust tenure to subtract off leaves of absence at Oracle America Inc. by only 
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risk of being repetitious, this is only an assumption on her part, because she does not address the 

questions empirically.

ignores important components of relevant prior 59.

experience that are included in the data.  Dr. Madden treats time worked at Oracle India or any 

other international Oracle affiliate like work in the general labor market rather than direct 

experience with Oracle products or services. For example, Person ID 894183158 has over 16 

years of Oracle India experience and almost one and a half years at Tata Consulting Services, as 

indicated by his continuous service hire date and resume used for his hire application.65  Surely 

previous work at Oracle is more relevant to pay than non-Oracle work.  Similarly, time worked 

at non-tech companies is lumped together with time worked at tech companies, which results in 

inaccurate estimates of truly relevant experience.  Person ID 891648358 worked for 5 years as a 

substitute teacher in Spokane Public schools (as well as several other public school teaching 

.66 Person ID 891120048 worked as a 

"Sequencing Associate" for three years at beginning of her career in lab tech roles.67  In contrast, 

other experience is highly relevant.  Person ID 892093428 was the Director of Azure Platform 

Quality Assurance at Microsoft (Azure is Microsoft's cloud platform which competes directly 

with Oracle's offerings).68 Person ID 890828962 worked at Google as a Senior Software 

Engineer.69 Person ID 7933 was a Senior Director at Ebay and a Senior Architectural Engineer 

at Microsoft.70 Person ID 124243 worked as Global Head of Data Architecture & Infrastructure 

65 ORACLE_HQCA_0000304127 
66 ORACLE_HQCA_0000085283 
67 ORACLE_HQCA_0000087999 
68 ORACLE_HQCA_0000086216 
69 ORACLE_HQCA_0000083187 
70 ORACLE_HQCA_0000301320 
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at Paypal.71

of e 72

Moreover, simply controlling for age ignores the well-documented fact73 that women are 60.

more likely to have spent time out of the workforce than are men of comparable age.  As I 

demonstrated in my initial report in paragraph 112, this is true at Oracle as well.  

model accounts for leaves of absence at Oracle but does not account for this difference in non-

work time prior to Oracle.  Her model forces the effect of that difference through the gender 

coefficient in her model that is, it inappropriately attributes unmeasured differences in work 

experience to gender discrimination.  As she notes, the problematic exclusions from her model 

are the ones that are correlated with gender or race, because omitted variable bias makes the

gender and race coefficients unreliable measures. 

Because Dr. Madden aggregates her model across job functions and organizations, the 61.

effect of company tenure i.e., the impact of an additional year at Oracle on pay for a given 

71 ORACLE_HQCA_0000302319 
72 These differences are also not accounted for in her starting pay model. Dr. Madden even notes 
that this information is important for accurately modeling starting pay: 
differences in starting jobs were due entirely to gender differences in educational and 
experience specialization areas prior to hire by Oracle, then this is an appropriate modification 

73 -employee data to 
Handbook on the Economics of Discrimination, edited by 

William M. Rogers III, Edward Elgar, pp. 34. Bertrand, Marianne, Claudia Goldin, and 

American Economic Journal: Applied Economics, 2(3): 228-
55. Goldin, Claudia. (2014) "A grand gender convergence: Its last chapter." The American 
Economic Review 104, no. 4: 1091-1119. Blau, Francine D., and Lawrence M. Kahn. (2017) 
"The gender wage gap: Extent, trends, and explanations." Journal of Economic Literature 55, no. 
3: 789-865.  

ILR Review, 59(1): 119-
gap" in pay for wome Journal of Economic Perspectives, 12(1): 137-156. 
Angrist, Joshua D., Stacey H. Chen, and Jae Song. (2011) "Long-Term Consequences of
Vietnam-Era Conscription: New Estimates Using Social Security Data." American Economic 
Review, 101 (3): 334-38. 
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employee is averaged across everyone.  The results she generates are unexpected and counter 

to the economic assumptions on which she relied.  In the simple human capital model that Dr. 

Madden claims to be estimating, company tenure is typically posited to be positively and

strongly related to pay as employees gain on-the-job skills and experiences, and the squared term 

is typically posited to be negative because the incremental effects of tenure grow progressively 

smaller with greater tenure, a pattern implied by the human capital theoretical models. However, 

results show that holding age constant, longer company tenure is statistically 

significantly negatively related to pay in some of her gender and race analyses and squared 

company tenure is statistically significantly positively related to pay. The fact that in the case of 

(i.e., a 

positive relationship that flattens over time) suggests that her use of this simple approach with 

company tenure is not appropriate.  For example, Dr. Madden could have used time in job to

more accurately model the relationship of tenure and pay, and properly accounted for time 

worked at Oracle affiliates and acquisitions.74

I discuss nex62.

analysis of pay.

Dr. Madden includes but then discounts a handful of variables related to work performed 
at Oracle, but these measures are inadequate to group together employees whose skills, 
duties, and responsibilities are in fact similar 

In her tables summarizing the results of her pay analyses that sequentially add the 63.

ables to a variable for gender or race (columns 1-5), Dr. Madden further 

present several additional columns where she introduces 

74 Dr. Madden does use time in grade to analyze promotions in her Appendix B models.  It is not 
clear why she excluded this from her pay models. 
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 (columns 6-8).  As I discussed above, she is not doing this to further narrow 

employee comparisons to those employees performing similar work from a labor economics 

perspective.  Instead she does this to illustrate what she claims are the reasons for the adverse 

outcomes in pay seen when only pre-Oracle factors are taken into account.75

Thus, adding variables for job

placement of employees into job descriptors, adding exempt status represents 

assignment of employees to jobs carrying exempt status, adding a flag 

employees to managerial roles, and adding career level demonstrates according to Dr. Madden 

ory placement of employees into career levels.  It is a quite 

remarkable position she has taken: that every bit of the differences in the distributions of jobs 

and levels within Oracle is assumed to be exclusively caused by discriminatory actions by 

managers throughout Oracle.

As noted, Dr. Madden takes this extreme view with little or no statistical evidence that 64.

these company- Simply adding job characteristics like career 

level to a pay model and observing how the race or gender coefficient changes does not 

constitute a test of whether the decisions of any Oracle manager, or all of them, are biased.  Dr. 

Madden interprets her results as evidence of bias by Oracle; I interpret her results as an initial 

step toward actually comparing employees with similar skills and experiences performing similar 

work.76 -up production is more consistent with my interpretation than 

75

whether discrimination has occurred.  Endogenous characteristics may be included in an analysis 
of discrimination, however, in order to assess the mechanisms by which discriminatory 

76 This is not an endorsement of columns 6 through 8 of her results; I reserve my discussion of 
the inadequacy of her controls for job content for a subsequent section to focus on the point I am 
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the one she advances.  Her back-up shows adverse promotion outcomes for women in just two of 

the eight levels she studied (which I show below do not hold up under scrutiny), and one 

statistically significant positive outcome (which Dr. Madden chose not to present in her 

Appendix B).  When I estimate her models for Asians and African-Americans (which she does 

not do), there are no significant adverse outcomes in promotion and the only statistically 

significant outcomes are positive.77 Dr. Madden has provided no evidence that initial positions at 

hire and promotions are problematic, and thus she has no evidence that supports excluding 

details about the work performed by different employees from the pay models.  None of Dr. 

My 

analysis demonstrates s assumptions that job and work detail are variables 

There are gender and race differences in the levels people apply to at Oracle, and Oracle 
largely hires people into the level they applied for 

In my initial report, including specifically in paragraphs 147-149, I studied the extensive 65.

information related to applications for jobs at Oracle arising from experienced, lateral applicants.  

I showed in that report (paragraph 149) that women tend to apply for lower IC-level jobs than 

men do, and that Asians also differ from whites in the levels to which they apply.  I also showed 

in paragraphs 150 to 156 that there is no difference by gender or race in what jobs applicants 

were hired into relative to what they applied to, pursuant to the thousands of requisitions posted 

by the hundreds of organizations at Oracle over the period in question.  Dr. Madden ignores the 

process by which job openings are posted both internally for current employees and externally to 

making here, that adding these variables to her model is not in any way a test of whether Oracle 
managers make decisions that are biased.   
77 I used her computer program to examine this, modified to study race instead of gender. 
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the general public.78

claims that any company-specific variables like job title and career level are 

therefore tainted.   

My earlier finding that applicants generally are hired into the jobs to which they apply is 66.

job performed at Oracle in the various regression models.  Instead, employees determine the jobs 

to which they apply for consideration by Oracle, and in the vast majority of cases irrespective 

of race or gender Oracle hires employees for those jobs.  

67.

79  They serve to better similarly situate hires by skill and 

responsibility.  My initial report discussed in paragraphs 157 to 160 how there is a mix of 

positive and negative coefficients for race and gender, indicating that there is no pattern of 

adverse differences in starting pay across the job functions.80  I also found no differences in 

terms of pay growth thereafter, once additional readily available additional factors are introduced 

(see paragraphs 161 to 163 of my initial report).   

78 See Oracle U.S. Employee Handbook, p. 45 (ORACLE_HQCA_0000000464.pdf).  See also 
Kate Waggoner deposition, May 1, 2019, 144:6-8. Open job postings are also accessible on the 
public website (https://oracle.taleo.net/careersection/2/jobsearch.ftl?lang=en).
79 Because these initial position variables (standard job title and organization) are more detailed 
indicators of the skill demanded and the scope of responsibilities, they obviate the need for 

incumbent pay models require. 
80 also shows that after controlling for  and 
career level, there are no differences in starting pay between whites and Asians (as well as 
between whites and African-Americans, which was true even without job area or career level in 
the model). 
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up shows her own analysis uncovered no systematic promotion issues 

As noted above, Dr. Madden has assumed that Oracle has completely and exclusively 68.

determined all of what she deems 

those assignments on merit or skill.  She has no solid empirical evidence this is true.  For 

example, she presents no robust analysis of promotion at Oracle, which according to her 

assumption, would show statistically significant and substantial disparities in promotions across 

career levels for women, Asians, and African-Americans.  The promotion analysis she does 

conduct is relegated to an appendix.  However, Dr. Madden limits the results she shows in her 

Appendix B to those dealing with the promotion of women from IC3 and IC4 jobs.81 Her back-

up production material includes the computer program she used to generate this table, which I 

have used to generate the table below.82 She does not show the full results from her backup in 

the text of her report.83 She chose only to present the results for IC3 and IC4.  The rest of the 

table shows that there are no other levels with a statistically significant adverse promotion 

outcome for women and one level (M5) with a statistically significant positive outcome for 

women.  Dr. Madden elected not to present these other findings, which undercut any claim that 

career level advancement is systematically biased against women at Oracle. 

81 Dr. Madden only studied employees who worked all year.  By excluding part-year workers, 
including those who were on a leave of absence, she excluded 5.7% (51 out of 895) of male 
promotions and 14.5% (51 out of 353) of female promotions in her IC3 and IC4 promotion 
regressions.   
82 -end career level greater than the prior year-end career 
level.  any M
level is flagged as a promotion. 
83 She also does not elucidate why time in grade is relevant for promotions but not pay, where 
she excludes that measure of tenure. 
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MY ANALYSIS SHOWS THAT ONCE THE CORRECT DEPENDENT VARIABLE IS 
USED AND MORE APPROPRIATE CONTROL VARIABLES ARE APPLIED, THERE 
IS NO PATTERN OF STATISTICALLY SIGNIFICANT ADVERSE PAY OUTCOMES 
FOR WOMEN, ASIANS, OR AFRICAN-AMERICANS 

My initial report showed that there is no pattern of adverse pay outcomes by gender or 73.

race at Oracle once corrections were made to the OFCCP model.  These results were based on a 

model of total compensation by job function controlling for total Oracle tenure (based on 

continuous service date that includes time worked at international affiliates or acquired firms), 

cumulative time spent on leave of absence and whether there was a leave of absence in the 

current year,85 time in standard job title,86 organization, whether the employee ever has a patent 

bonus, and whether they arrived at Oracle as an experienced hire or through an acquisition.  Job 

title and organization are controls applied to better compare the pay of employees doing similar 

(which as I explain in my initial report in paragraphs 10 to17 is problematic for several reasons), 

my analyses showed that there is no evidence of systematic adverse pay outcomes for women, 

Asians, and African-Americans at Oracle.87

85 Dr. Madden does something similar in her models by deducting leaves of absence from her 
calculations of time worked at Oracle, and dropping employees from her analysis if they only 
worked part of the year. 
86 As I noted earlier, Dr. Madden does not explain why time in current position is included in her 
promotion models but not her pay models. 
87 Dr. Mad
claims are about total compensation for women and Asians, and second because non-base salary 
at Oracle can be a large part of annual compensation.  This is discussed in any number of Oracle 
manager training manuals (see for example, 
December 6, 2016 (ORACLE_HQCA_0000042091_MASTER US Manager Orientation 1201 
(Native).PPTX) and is confirmed in the data itself (as explained in my initial report in paragraph 
38 and charts on pages 90-91). For African-Americans, the OFCCP switched to claims about 

differences between whites and African-Americans are not statistically significant in four of the 
six years (and not the years in the audit window for OFCCP, 2013 and 2014). 
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In what follows, I provide further evidence that the variables I introduced in my initial 74.

report and that I continue to use here are appropriate, notwithstanding any unsupported 

Oracle hires applicants into the organization they applied to 

As noted in my previous report and repeated herein, there are no disparities in the rates at 75.

which women, Asians, and African-Americans get the jobs they apply to relative to men and 

whites.  Thus, there is no basis for excluding standard job title and other information regarding 

job duties generally from a pay regression. There is simply no evidence to support the notion 

have not applied.  There are other variables within the Oracle data that also meaningfully relate 

to the nature of the work being performed by employees.  For example, there are hundreds of 

different organizations at Oracle within which employees work at HQCA in the three job 

functions framed by the SAC, on hundreds of different products.88 The requisitions make clear 

that even holding job title constant, different jobs draw on different sets of skills and 

experiences.89

For example, some organizations work on 

data analytic efforts.  See for example, one requisition describes a Software Developer 4 (IC4)

open position in Fusion Release Engineering that requires database and SQL programming skills:

Technical Skills  1. Excellent problem solving and debugging skills  2. Strong Unix 
operating system skills. Previous technical support, system support or system admin 
experience is a plus  3. Experience with Oracle RDBMS, SQL and PL/SQL, Perl, 
Unix/Linux (including shell scripting)  4. Experience Apache web-servers, Weblogic 
server including app configuration and administration  5. Familiarity with Cloud 

88 Data shows that employees worked in 1,039 organizations. (July 2019 Report table C6). 
89 Attachment D to this report contains more sample requisitions.  See also my initial report, 
paragraphs 47 through 61. 
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deployments and SaaS models  6. Programming experience in Java/ J2EE technology 
stack 90

In contrast, a requisition for the same standard job title Software Developer 4 but in 76.

the Active Data Guard Experience and/or interest in replication 

technologies and design trade-offs among consistency, availability and performance in 

distributed systems, C/C++ is desired. 91  Not only do the skills called for differ but their value 

to Oracle may differ as well.92

As noted here and in my previous report, standard job title and career level are broad 77.

categories that group employees by broad job descriptors (e.g., software development or 

applications developer) and skill at dealing with organizational and technical complexity (career 

level), but these variables do not take into account what kind of products/services are worked on, 

the specific skills needed to develop or support those products/services, and what profit levels 

are associated with them, nor do they provide sufficient detail about employee job duties and 

responsibilities.  This is one reason why the earnings ranges are so enormous within a given 

standard job title.  If everyone sharing a standard job title were doing similar work, there would 

be no economically rational reason to pay one employee five times more than the person next to 

90 iRec Vacancy IRC2097743 in ORACLE_HQCA_0000070747_HQCA_IREC_DATA.xlsx 
91 iRec Vacancy IRC2161526 in ORACLE_HQCA_0000070747_HQCA_IREC_DATA.xlsx 
92

products and services also differs and changes over time.  For example, and there are plenty 
more, twenty years ago, employees skilled in Siebel technologies were highly sought after in the 
marketplace.  Today, by contrast, there is high demand for (and comparatively limited supply of) 
employees with experience specifically in cloud-based technologies and artificial intelligence.  
As technology continually changes and develops, the competition and market demand for 
employees skilled in the latest technologies also changes, meaning the value to Oracle of various 
sk
ORACLE_HQCA_0000607281.pdf 
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them.  This outcome is a signal that the products and services worked on matter for 

understanding pay at Oracle. 

I used organization as a variable in my previous report, which, while not perfect in that it 78.

is in part a financial cost center variable, does generally bear a closer relationship to the products 

and services being worked on than does standard job title alone.  In this way, I group employees 

with those in the same organizations whose specific skills are likely to be more similar than the 

skills of employees in different organizations, whether it is software applications tailored to 

utilities, automotive logistics, or other industries, storage solutions that integrate hardware and 

software, cloud computing, or Big Data analysis.  This refinement to better account for 

differences across organizations resembles the factors Dr. Madden and her University of 

Pennsylvania colleagues used to structure their own gender pay equity study (discussed above) 

though in that study, Dr. Madden and colleagues actually estimated separate models by rank and 

department/school, in addition to controlling within those models for whether different academic 

high-pay, low-pay, or medium-pay. 93My previous report showed applicants 

largely received the career level of the position they applied for.  I turn next to considering the 

distribution of successful applicants among organizations relative to the organization to which 

they applied:  i.e., did women, Asians, and African-Americans start working in the organization 

they applied to at the same rates as white men? 

Almost three quarters of hires at Oracle headquarters into the PRODEV, INFTECH, and79.

SUPPORT job functions in the relevant time period were of experienced employees not new 

college hires  and those experienced hires responded to requisitions that were publicly posted.  

93 The Gender Equity Report, Executive Summary, p. V, and p. V, footnote 1. ALMANAC 
SUPPLEMENT December 4, 2001 
(https://almanac.upenn.edu/archive/v48pdf/011204/GenderEquity.pdf).
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There were 1,497 job requisitions in the data produced in the case that listed organization   In 

organization at rates that differed by race or gender, I conducted an analysis to compare the 

organization listed in these requisitions to the organization associated with the selected 

initial job at Oracle.  The data show that 82.1% of women hired work in the same 

organization found in the requisition, versus 81.0% of men.  The difference is tiny and not 

statistically significant.  The same study for Asians results in 1,147 requisitions into which a 

white or Asian employee was hired; among these, 83.8% of Asians and 83.5% of white 

employees began work in the same organization as they applied to.  Again, the difference is not 

statistically significant.  There are 241 requisitions in the period against which either an African-

American or white applicant was hired.  There is very little difference: 80.0% of African-

Americans and 83.5% of whites began work in the organization to which they applied.  As with 

career level, here is simply with respect to 

organization. Thus, Dr. Madden had no basis to disregard the organization variable in her 

analyses.  In my initial report I relied upon this variable in my pay analyses; and I do so again 

here. 

Patent bonus award 

Technology companies like Oracle have an incentive to patent as much of their work as 80.

possible in order to reap the benefits of their innovation.  Patent-level work is potentially of 

enormous value to the company, and will generally correlate with high levels of skill and 

innovative ability not otherwise captured by measures like age or years since hire at Oracle.94

94 Patents also serve as an objective measure of individual or group productivity, which can be 
especially useful in white collar positions where productivity is not otherwise directly 
observable.  Ehrenberg and Smith (2015), Modern Labor Economics pp. 373-376.
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There is no evidence to suggest that Oracle is steering women away from patent 81.

opportunities.  Companies like Oracle have no economic incentive to suppress patent activity by 

anyone, given the enormous potential upside for innovative breakthroughs.  As I noted in my 

previous report, Oracle maintains a central database of patents that all employees can search to 

understand the state of the art and who is working on various technologies.  The patent 

application bonus is a fixed amount that has varied over the years but is capped at $4,500,95

which is split by the team once the application passes through the internal review process.  (The 

bonus is based on the application, not on whether the application successfully ends with an actual 

patent.)  The data shows that 17.8% of HQCA employees working in PRODEV, INFTECH, and 

SUPPORT who ever received a patent bonus award between 2003 and 2018 are women.  

To further analyze and interpret this finding, I downloaded the public national database of 82.

patents.96 This dataset lists the company (or assignee) name, inventor name, patent class, as well 

as the application and issue date for a patent issued between 2003 and 2018.  The dataset was 

then restricted to only the patents which listed Oracle as the company or assignee. This resulted 

in a dataset with 23,364 records, where each record includes a single inventor and patent.  A total 

of 7,777 patents were identified as being assigned to Oracle indicating that, on average, there 

were approximately 3 inventors listed per patent assigned to Oracle.  Although the gender of the 

inventor was not provided, a reasonable estimate could generally be identified using a prediction 

model for gender based on publicly available Social Security Administration data on names and 

gender.  After the gender prediction model was applied to this dataset and those employees for 

95 Oracle Patent Refresher, July 8, 2014. (ORACLE_HQCA_0000414372_patent Primer 07-07-
014.pptx.) 
96 https://patents.reedtech.com/pgrbbib.php. The full database includes patents from 1976 to 
2018 and has approximately 16.5 million records of patents for over 1,000 different 
classifications, where each record is a unique pairing of a single inventor to a specific patent. 

CONFIDENTIAL



Page 67 

whom a gender could be identified were examined, the analysis indicates that 11.8% of Oracle 

patent holders are women.97

Patents assigned to Oracle in that public national database fall into a subset of 83.

classification codes, depending on the place and time at which they were originally issued, and 

type of invention/method covered by the patent.  When I restrict the full database to include only 

patents listed under one of these relevant  classification codes (to track areas in which Oracle 

patents), and exclude any patents assigned to Oracle, the resulting data set includes 4,503,064 

records for 1,623,837 patents. Of these remaining records, 12.6% of the patent holders are 

women, which is extremely close to the figure for women who are patent holders at Oracle.98  In 

short, there is no evidence that Oracle is steering women away from patent activity or patenting 

opportunities relative to the rest of the industry.   

The data produced by Oracle also show that of the employees who received a patent 84.

bonus at Oracle, 67.1% are Asian versus 30.0% who are white.99  Although the public data from 

the U.S. patent office did not include inventor ethnicity, an ethnicity prediction model for 

ethnicity100 was applied to inventor last names, in a comparable fashion to the prediction model 

used for gender.  For the 23,364 records listing Oracle as the patent assignee, 42.6% of the 

inventors were Asian versus 45.2% who were white. A similar pattern can be seen in the 

97 About 80% of records could be matched to the using the Social Security Administration (SSA) 
prediction model and approximately 63% could be matched using the census prediction model.  
Lincoln Mullen (2018). Gender: Predict Gender from Names Using Historical Data. R package 
version 0.5.2. 
98 If the census predictor in the R package (https://github.com/ropensci/gender) is used instead of 

12.4% held by women at non-Oracle companies for patents listed under one of the classification 
codes covering patents assigned to Oracle.  
99 There are too few African-Americans to study patent activity. 
100 The approach is explained in: Kabir Khanna and Kosuke Imai (2019). wru: Who are You? 
Bayesian Prediction of Racial Category Using Surname and Geolocation. R  package version 
0.1-9. https://CRAN.R-project.org/package=wru 
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4,503,064 patent records which fall under one of the classification codes for which Oracle has at 

least one patent. In these records 40.3% of patent holders are Asian versus 46.7% who are white.  

As with women, the percent of patent bonuses awarded by Oracle to Asians exceeds the percent 

of actual Oracle patents they hold and patent holders in these categories outside of Oracle who 

women or Asians away from opportunities that generate patent bonuses or result in patentable 

work.  The failure to control for exceptional innovation and expertise (proxied by generating 

patent-able work) bias the gender and race coefficients in Dr. Madden results (which do not 

flag patent activity), because the patent bonus data indicate that men and women at Oracle file 

for patents at different rates, as do Asian and white employees.101

measure of total compensation is incorrect 

Total compensation is what matters to analysis of annual compensation decisions, not 85.

Medicare wages, which as I explained in my previous report in paragraphs 105 to 107, is not an 

accurate measure.  But instead of identifying and analyzing the specific compensation awarded 

to each employee for work performed in a given year by summing up base pay, annual bonus, 

and shares or options awarded in that year, Dr. Madden uses pay that does not align stock 

awards to the year in which they were actually earned, and is affected by employee choices about 

how much to set aside in pre-tax deductions like medical or dependent care savings plans or 

whether to exercise stock options earned in previous years.   

For example, as I noted in my last report, the employee with Person ID 891717010 86.

worked full time, all year as a Software Developer 2 (IC2) in 2013.  His base pay in Dr. 

101 See paragraphs 118 and 119 in my initial report. 
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Madden was his Regular Salary was 02 and his Medicare wages were 

  He earned .  Correctly calculated, this 

  Likewise, the employee 

with Person ID 10107 was a fulltime Senior Vice President for the entirety of 2014.  His 

Medicare wages in Dr. Madden were and base pay was   Her 

data also shows his 2014 Regular Salary was  and that he .103

He was also awarded over in stock.  His Medicare wages were likely so much higher 

than the other measures indicate because he exercised stock options that he held from prior 

years; the data shows he exercised  of stock options.104 That he decided to exercise 

those options in 2014 does not mean they represent his compensation for the work he did in that 

same year.  His Medicare EE Taxable pay includes the delayed compensation he earned in other 

years but happened to cash in this particular year.  Counting his base salary, bonuses and stocks 

To correctly measure total compensation associated with work in a given year, Dr. Madden 

should have used base pay plus bonuses earned and stock awarded within that year.  She did not 

do so, rendering her total compensation comparisons inaccurate. 

There is no systematic pattern of adverse outcomes in incumbent pay when the regression 
models use the correct measure of pay and more appropriate control variables are applied 

The attached tables 1 through 5 show my results when total compensation is measured 87.

correctly, models are disaggregated by job function to track the allegations of the 

SAC, and additional variables better account for differences in employee skills and the type of 

102 This differs slightly from the amount I listed in my previous report because Dr. Madden uses
Regular Salary from AllEarnings data file rather than Regular Earnings in the same data file. 
103 This differs slightly from the amount I listed in my previous report for the same reason. 
104 ORACLE_HQCA_0000070722_AllEarnings2.xlsx and 
ORACLE_HQCA_0000581403_Stock_Data_Product_Statement_Combined.xlsx
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work they perform at Oracle are introduced.  I have presented the results in a similar fashion to 

Dr. Madden.  The first column shows the gender coefficient for total compensation controlling 

only for gender.  The second column controls for race and ethnicity (as Dr. Madden includes this 

control in all her models). 

Prior experience is measured as age minus total years at Oracle minus 22, as shown in 88.

ge measure, this does not have much effect on the gender 

coefficient, does not account for the type of relevant experience, and does not account for years 

out of the labor force.105

Column 4 shows the results when education (using the variable adopted as constructed by 89.

Dr. Madden) is included in the model.  Again, this variable is missing for many employees and 

in a non-random fashion, as described above. 

Column 5 adds tenure variables: time in company (Oracle America, Inc.), part-time or90.

full-time work, total Oracle tenure (including time at acquired companies and international 

affiliates), cumulative time spent on leave of absence and whether there was a leave of absence 

in current year106, time in standard job title, and whether the employee arrived at Oracle as an 

experienced hire or through an acquisition (to account for incomplete leave of absence 

information, as described in my initial report in paragraph 113).

105 Age minus 18 or age minus 22 are commonly used years of experience measures that count 
only year after high school or college graduation.  (The OFCCP analyses used age minus 18.)  I
do not include a squared term because unlike many human capital analyses, we are analyzing 
company tenure with a more complete array of tenure variables that account for the eventual 
leveling off of the gains to experience but can be directly observed by Oracle managers and 
could be used by them in their decision making.  
106 Dr. Madden does something similar in her models by deducting leaves of absence from her 
calculations of time worked at Oracle, and dropping employees from her analysis if they only 
worked part of the year. 

CONFIDENTIAL



Page 71 

Column 6 adds the job characteristic variables that are intended to better group 91.

employees with respect to their skills, duties, and responsibilities: standard job title, organization, 

and whether the employee has earned a patent bonus. 

I have argued in this report as well as in my initial report that a number of the empirical 92.

outcomes, both statistical as well as descriptive, suggest that aggregation of all employees into 

one regression model may be inappropriate.  I have also suggested that the use of standard job 

title does not capture the wide range of types of work that is covered by a single title.  Putting 

these and other similar issues aside, and simply running an aggregated regression model that 

s several variables she did not consider, I reach very 

different conclusions than she did.  I find that gender and race pay differences shrink 

dramatically 

column 8 results.  Furthermore, the majority of the findings are not statistically significant.  In 

fact, I find a number of positive relationships between total compensation and gender or race, 

respectively, undermining the claim that there is a consistent pattern of results adverse to women 

or minorities.  These results do not support an inference of pay discrimination; instead, they are 

inconsistent with a hypothesis that Oracle systematically treats women, Asians, or African-

Americans worse than white male employees with respect to pay in the PRODEV, INFTECH 

and SUPPORT job functions at its headquarters location.  

analysis of starting pay is also flawed 

Like the OFCCP, Dr. Madden claims that reliance on prior pay causes disparities in 93.

starting pay.107 However, a regression coefficient is a measure of correlation, in that it indicates 

a relationship between two variables but does not necessarily show causality.  One can regress 

107 Madden report, pp. 49-50. 
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height on shoe size, but the positive regression coefficient should not be interpreted to mean that 

as feet grow longer in length they cause the person to be taller.  Showing that prior pay and 

starting pay are correlated is not enough; the claim is a causal one, that reliance on prior pay 

causes starting pay to be lower for women, Asians, and African-Americans.   

As I noted in paragraph 144 of my initial report, the difficulty with studying prior pay 94.

and starting pay is that it is difficult to disentangle how much of the correlation is due to a pay 

practice of Oracle specifically (as the OFCCP charges) or instead how much is due to the fact 

ow in demand those attributes are by 

competing companies.  Starting pay and prior pay are strongly correlated throughout the 

economy.  I reviewed National Longitudinal Survey (NLS) data on prior pay and starting pay for 

people who changed jobs.108 The correlation between starting pay and prior pay is 0.75 across all 

individuals in the NLS, meaning that it is a factor economy-wide and not just at Oracle.  In other 

results are also consistent with Oracle setting pay based on the specific 

relevant skills, abilities, and job experience an applicant brings to the position.  Dr. Madden does 

not provide any empirical support for an essentially assumed explanation. 

of starting pay is also empirically flawed.  Her analysis includes 95.

persons hired outside the three job functions at issue for women and for all three protected 

groups includes persons hired prior to the class period (i.e., before 2013) and non-headquarters 

locations.  She also drops rehires and aggregates across job functions for women as well as 

across hire type (e.g., college hire, acquisition, or experienced hire).  When we correct for these 

issues and add job title and organization for experienced hires in attached tables 6-14, Dr. 

108 The National Longitudinal Surveys (NLS) started in 1997 with 14-18 year olds and surveys 
them every year about a wide range of topics. My analysis examines job changes and the 
difference between the ending pay of the prior job and the starting pay of the new job. After 
limiting the data to exclude people changing occupation, changing part-time/full-time status, or 
who have extreme values of the reported hourly rates, I analyze data for 3,488 respondents.
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results are the same as those I presented in my previous report, meaning that there is 

no pattern of starting pay decisions adverse to protected groups.  The one exception has to do 

with female experienced hires in the PRODEV job function.  This appears to have something to 

do with the missing education variable.  When the analysis is restricted only to hires whose 

educational status is known, the result disappears.  The sensitivity of this result leads me to 

conclude that it is an artifact of non-random missing information about the educational levels of 

hires rather than evidence of gender differences in starting pay. 

No damages are owed because there is no pattern of pay disparity 

96.

results of her flawed pay models for women, Asians, and African-Americans to formulaically 

arrive at aggregate damages figures owed to the protected groups she studies.   Once steps are 

, there is no basis for 

estimating damages.   

In Tables 8-10 of her July 2019 report, Dr. Madden calculates presumed damages under 97.

three scenarios: (i) controlling for age, education, and Oracle tenures and no Oracle variables, (ii) 

adding Oracle job descriptor, and (iii) then Global Career Level.  These scenarios correspond to 

-3.  Her discussion regarding tainted variables 

makes clear that her opinion is that no Oracle variables should be included in pay analyses other 

than Oracle tenure.  (This is represented by column 5 in her tables.)  She fails to explain, then,

why she calculates damages based on her column 6 and 8 results. 

In her first scenario (using column 5), Dr. Madden applies the most extreme version of98.

her human capital theory in which no job- or work-related variables like job title or organization 

are permissible to include; as a result of this flawed approach, she generates an enormous 
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damages estimate of almost $800 million for all protected groups combined.  As I have discussed 

at length above, leaving out all of the job- and work-related variables is scientifically 

unsupported, because she has no basis for her assumption that any and all company variables are 

.  Indeed, the empirical evidence contradicts rather than 

supports this assumption.  In addition, the variables she does use, including the total 

compensation measure she uses (Medicare wages) are all flawed in the ways I have discussed.   

Adding only the 99.

model generates a damages estimate of $710 million. 

100.

This estimate generates almost $300 million in damages.  However, this model continues to be 

scientifically unsound, relies upon badly mis-measured variables, and compares employees who 

are not similar in terms of either their relevant skills and experience or the work they actually 

more similarly situated, there are no pay disparities for protected groups even using function-

wide aggregated models, and thus no damages are owed. 
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CONCLUSION 

It is my opinion that the analyses presented by Dr. Madden in support of OFCCP101.

allegations regarding pay at Oracle rely on unsupported assumptions instead of empirical 

research, utilize mis-specified models, rely upon incorrectly measured variables, suffer from 

omitted variable bias, and have a number of other methodological flaws.  The variables on which 

her model relies are not sufficient to generate economically meaningful comparisons such that 

any gender- or race-based pay differences can be meaningfully assessed.  Her assumption that

any variables that are potentially subject to the influence of Oracle should be left out of the 

analysis is unsupported.  

statistical research in clinical trial settings, which she uses to support her assumption that 

variables omitted from analysis would not change her results if they were included is incorrect.  

Clinical data is generated by specific experimental design, while employment data is generated 

naturally and given to the researcher as is.  As a result, it is my opinion that 

analyses do not support inferences of pay discrimination at Oracle and that they do not provide 

any damages calculations.

other variables as provided in the Oracle data, my analyses of pay do not support an inference of 

a pattern of pay discrimination against women, Asians, and African Americans.  In addition, my 

analyses indicate that there is no evidence of bias in the process by which job applicants are 

hired into the positions they apply for in terms of both career level and organization, that there is 

no evidence of bias in promotions, and that there is no evidence of bias in starting pay, or pay 

growth at Oracle.  Given these statistical conclusions, it is my opinion that there is no basis for 

. 
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Executed August 16, 2019 in Los Angeles, California. 

___________________________________ 
Ali Saad, Ph.D.  
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Table 1

2013 through 2018 Gender Differences in Total Compensation at Oracle Headquarters by Year, with Various Characteristics 
Controlled

- Full-Year Incumbents in the INFTECH Job Function -

Gender Only
(1)

Adds 
Race/Ethnicity

(2)

Adds Refined Age 
Variable 

(3)

Adds Education
(4)

Adds Refined 
Tenure Variables 

(5)

Adds Work-
Related Variables

(6)

Year
Number 

of 
Workers

%
Women

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

2013 440 28.2% -0.061 -1.53 -0.071 -1.78 -0.071 -1.78 -0.072 -1.78 -0.029 -0.69 -0.034 -1.73

2014 447 27.7% -0.081 -1.76 -0.086 -1.88 -0.086 -1.88 -0.080 -1.74 -0.014 -0.27 -0.033 -1.39

2015 556 24.5% -0.123 -2.86 -0.122 -2.89 -0.123 -2.89 -0.123 -2.89 -0.046 -0.99 -0.035 -1.55

2016 604 23.7% -0.131 -3.16 -0.132 -3.22 -0.132 -3.24 -0.135 -3.29 -0.070 -1.56 -0.009 -0.42

2017 544 24.3% -0.138 -2.95 -0.140 -3.04 -0.140 -3.04 -0.142 -3.05 -0.051 -1.03 -0.037 -1.52

2018 521 24.4% -0.146 -3.09 -0.148 -3.16 -0.148 -3.16 -0.149 -3.17 -0.073 -1.45 -0.063 -2.48

Note on controls: 

(3) Refined age variable is estimated by age minus 22 minus total Oracle years.
(5) Refined tenure variables are: time in company (Oracle America), part-time/full-time, total oracle tenure (including time at acquisition and non-USA affiliate), 
cumulative time spent on leave of absence, whether leave of absence was in current year, time in job, and whether the employee arrived at oracle as an
experienced hire or through an acquisition.
(6) Work-related variables are: job title, organization, and whether the employee ever has a patent bonus.
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Table 2

2013 through 2018 Gender Differences in Total Compensation at Oracle Headquarters by Year, with Various Characteristics 
Controlled

- Full-Year Incumbents in the PRODEV Job Function -

Gender Only
(1)

Adds 
Race/Ethnicity

(2) 

Adds Refined Age 
Variable 

(3)

Adds Education
(4)

Adds Refined 
Tenure Variables 

(5)

Adds Work-
Related Variables

(6)

Year
Number 

of 
Workers

%
Women

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

2013 3,901 28.8% -0.239 -15.38 -0.226 -14.64 -0.226 -14.63 -0.226 -14.75 -0.184 -12.19 -0.017 -2.05

2014 3,872 28.7% -0.252 -14.24 -0.239 -13.58 -0.239 -13.62 -0.241 -13.75 -0.199 -11.65 -0.013 -1.33

2015 3,814 28.3% -0.242 -13.83 -0.228 -13.13 -0.230 -13.21 -0.233 -13.44 -0.191 -11.01 -0.015 -1.48

2016 3,809 27.7% -0.232 -13.39 -0.221 -12.84 -0.222 -12.88 -0.227 -13.20 -0.194 -11.44 -0.015 -1.57

2017 3,816 27.6% -0.245 -13.28 -0.236 -12.82 -0.237 -12.86 -0.242 -13.23 -0.208 -11.48 -0.009 -0.83

2018 3,585 27.9% -0.249 -12.71 -0.242 -12.45 -0.242 -12.46 -0.246 -12.70 -0.214 -11.14 -0.009 -0.86

Note on controls: 

(3) Refined age variable is estimated by age minus 22 minus total Oracle years.
(5) Refined tenure variables are: time in company (Oracle America), part-time/full-time, total oracle tenure (including time at acquisition and non-USA affiliate), 
cumulative time spent on leave of absence, whether leave of absence was in current year, time in job, and whether the employee arrived at oracle as an 
experienced hire or through an acquisition.
(6) Work-related variables are: job title, organization, and whether the employee ever has a patent bonus.
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Table 3

2013 through 2018 Gender Differences in Total Compensation at Oracle Headquarters by Year, with Various Characteristics 
Controlled

- Full-Year Incumbents in the SUPPORT Job Function -

Gender Only
(1)

Adds 
Race/Ethnicity

(2) 

Adds Refined Age 
Variable 

(3)

Adds Education
(4)

Adds Refined 
Tenure Variables 

(5)

Adds Work-Related 
Variables

(6)

Year
Number 

of 
Workers

%
Women

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

2013 233 18.0% -0.205 -3.00 -0.215 -3.12 -0.225 -3.23 -0.236 -3.40 -0.199 -2.73 -0.051 -2.01

2014 220 19.1% -0.186 -2.36 -0.198 -2.46 -0.214 -2.65 -0.220 -2.73 -0.137 -1.64 -0.056 -2.29

2015 103 30.1% -0.187 -1.41 -0.184 -1.33 -0.210 -1.50 -0.214 -1.48 -0.111 -0.68 0.016 0.31

2016 95 24.2% -0.175 -1.11 -0.187 -1.16 -0.211 -1.26 -0.203 -1.19 -0.125 -0.58 0.178 1.55

2017 85 23.5% -0.154 -0.83 -0.162 -0.85 -0.185 -0.92 -0.165 -0.81 -0.080 -0.34 -0.032 -0.31

2018 83 25.3% -0.169 -0.96 -0.178 -0.99 -0.235 -1.22 -0.215 -1.10 -0.067 -0.29 0.132 1.14

Note on controls: 

(3) Refined age variable is estimated by age minus 22 minus total Oracle years.
(5) Refined tenure variables are: time in company (Oracle America), part-time/full-time, total oracle tenure (including time at acquisition and non-USA affiliate), 
cumulative time spent on leave of absence, whether leave of absence was in current year, time in job, and whether the employee arrived at oracle as an
experienced hire or through an acquisition.
(6) Work-related variables are: job title, organization, and whether the employee ever has a patent bonus.
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Table 4 

2013 through 2018 Asian Differences in Total Compensation at Oracle Headquarters by Year, with Various Characteristics 
Controlled

- Full-Year Incumbents in the PRODEV Job Function -

Asian Only
(1) 

Adds Gender
(2) 

Adds Refined Age 
Variable 

(3)

Adds Education
(4)

Adds Refined 
Tenure Variables 

(5)

Adds Work-
Related Variables

(6)

Year
Number 

of 
Workers

%
Asian

Asian 
Coefficient

T-
Value

Asian 
Coefficient

T-
Value

Asian 
Coefficient

T-
Value

Asian 
Coefficient

T-
Value

Asian 
Coefficient

T-
Value

Asian 
Coefficient

T-
Value

2013 3,783 72.6% -0.177 -11.04 -0.157 -10.03 -0.156 -9.54 -0.150 -9.10 -0.102 -6.58 -0.010 -1.17

2014 3,756 73.6% -0.186 -10.04 -0.166 -9.15 -0.173 -9.15 -0.169 -8.84 -0.121 -6.78 -0.010 -0.94

2015 3,687 74.6% -0.178 -9.67 -0.158 -8.73 -0.169 -8.97 -0.166 -8.73 -0.121 -6.69 -0.006 -0.54

2016 3,659 75.9% -0.155 -8.30 -0.137 -7.50 -0.144 -7.63 -0.138 -7.22 -0.095 -5.19 -0.005 -0.47

2017 3,669 76.9% -0.145 -7.23 -0.128 -6.52 -0.134 -6.57 -0.118 -5.74 -0.079 -3.99 -0.011 -0.96

2018 3,435 77.5% -0.165 -7.59 -0.150 -7.00 -0.154 -6.98 -0.141 -6.31 -0.113 -5.24 -0.025 -2.08

Note on controls: 
(3) Refined age variable is estimated by age minus 22 minus total Oracle years.
(5) Refined tenure variables are: time in company (Oracle America), part-time/full-time, total oracle tenure (including time at acquisition and non-USA affiliate), 
cumulative time spent on leave of absence, whether leave of absence was in current year, time in job, and whether the employee arrived at oracle as an
experienced hire or through an acquisition.
(6) Work-related variables are: job title, organization, and whether the employee ever has a patent bonus.
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Table 5 

2013 through 2018 African-American Differences in Total Compensation at Oracle Headquarters by Year, with Various 
Characteristics Controlled

- Full-Year Incumbents in the PRODEV Job Function -

African-
American Only

(1) 

Adds Gender
(2) 

Adds Refined Age 
Variable 

(3)

Adds Education
(4)

Adds Refined 
Tenure Variables 

(5)

Adds Work-
Related Variables

(6)

Year
Number 

of 
Workers

%
African-

American

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

2013 1,062 2.4% -0.277 -2.63 -0.264 -2.55 -0.273 -2.65 -0.285 -2.76 -0.238 -2.50 -0.016 -0.31

2014 1,018 2.6% -0.396 -3.37 -0.379 -3.26 -0.394 -3.41 -0.414 -3.58 -0.368 -3.45 -0.036 -0.57

2015 962 2.6% -0.421 -3.70 -0.402 -3.56 -0.417 -3.72 -0.439 -3.92 -0.391 -3.70 -0.073 -1.15

2016 910 3.2% -0.435 -4.20 -0.414 -4.02 -0.427 -4.18 -0.433 -4.23 -0.351 -3.61 -0.080 -1.34

2017 876 3.1% -0.466 -4.03 -0.440 -3.83 -0.447 -3.92 -0.440 -3.85 -0.375 -3.44 -0.066 -1.02

2018 800 3.4% -0.464 -3.67 -0.445 -3.55 -0.449 -3.59 -0.438 -3.50 -0.391 -3.26 -0.077 -1.06

Note on controls: 
(3) Refined age variable is estimated by age minus 22 minus total Oracle years.
(5) Refined tenure variables are: time in company (Oracle America), part-time/full-time, total oracle tenure (including time at acquisition and non-USA affiliate), 
cumulative time spent on leave of absence, whether leave of absence was in current year, time in job, and whether the employee arrived at oracle as an 
experienced hire or through an acquisition.
(6) Work-related variables are: job title, organization, and whether the employee ever has a patent bonus.
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Table 6

2013 through 2018 Gender Differences in Starting Base Pay at Oracle Headquarters by Year, with Various Characteristics 
Controlled

- Experienced Hires in INFTECH, PRODEV, and SUPP Job Functions -

Gender Only
(1)

Adds Race
(2) 

Adds Refined Age 
Variable

(3)

Adds Education
(4)

Adds Hire Year 
(5)

Adds Work-
Related Variables

(6)

Job 
Function

Number 
of 

Workers

Number 
of 

Women

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

INFTECH 283 57 -0.122 -2.77 -0.131 -3.12 -0.131 -3.37 -0.128 -3.29 -0.133 -3.46 -0.022 -1.01

PRODEV 1,817 383 -0.150 -8.70 -0.149 -8.84 -0.135 -9.35 -0.135 -9.84 -0.137 -10.10 -0.015 -2.22

SUPP 42 7 0.130 0.86 0.009 0.07 -0.073 -0.67 -0.087 -0.77 -0.047 -0.38 -0.006 -0.04

Note on controls: 
(3) Refined age variable is estimated by age minus 22.
(6) Work-related variables are: job title and organization.
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Table 7

2013 through 2018 Gender Differences in Starting Base Salary at Oracle Headquarters by Year, with Various Characteristics 
Controlled

- Experienced Hires with Recorded Education Characteristics in INFTECH, PRODEV, and SUPP Job Functions -

Gender Only
(1)

Adds Race
(2) 

Adds Refined Age 
Variable

(3)

Adds Education
(4)

Adds Hire Year 
(5)

Adds Work-
Related Variables

(6)

Job 
Function

Number 
of 

Workers

Number 
of 

Women

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-
Value

INFTECH 211 45 -0.108 -2.41 -0.117 -2.63 -0.122 -2.95 -0.121 -2.95 -0.126 -3.10 -0.024 -0.92

PRODEV 34 5 -0.126 -7.01 -0.125 -7.05 -0.116 -7.70 -0.119 -7.84 -0.123 -8.34 -0.015 -1.85

SUPP 1,281 273 -0.010 -0.07 0.004 0.03 -0.068 -0.58 -0.079 -0.66 -0.057 -0.44 -0.006 -0.04

Note on controls: 
(3) Refined age variable is estimated by age minus 22.
(6) Work-related variables are: job title and organization.
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Table 8 

2013 through 2018 Asian Differences in Starting Base Pay at Oracle Headquarters by Year, with Various Characteristics 
Controlled

- Experienced Hires in the PRODEV Job Function -

Asian Only
(1)

Adds Gender
(2) 

Adds Refined Age 
Variable

(3)

Adds Education
(4)

Adds Hire Year 
(5)

Adds Work-Related 
Variables

(6)

Number 
of 

Workers

Number 
of Asians

Asian 
Coefficie

nt
T-Value

Asian 
Coefficie

nt
T-Value

Asian 
Coefficie

nt
T-Value

Asian 
Coefficie

nt
T-Value

Asian 
Coefficie

nt
T-Value

Asian 
Coefficie

nt
T-Value

1,661 1,292 -0.115 -6.59 -0.110 -6.47 -0.001 -0.08 0.002 0.15 -0.004 -0.25 0.000 0.03

Note on controls: 
(3) Refined age variable is estimated by age minus 22.
(6) Work-related variables are: job title and organization.
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Table 9

2013 through 2018 Asian Differences in Starting Base Pay at Oracle Headquarters by Year, with Various Characteristics 
Controlled

- Experienced Hires with Recorded Education Characteristics in the PRODEV Job Function -

Asian Only
(1)

Adds Gender
(2) 

Adds Refined Age 
Variable

(3)

Adds Education
(4)

Adds Hire Year 
(5)

Adds Work-Related 
Variables

(6)

Number 
of 

Workers

Number 
of 

Asians

Asian 
Coefficient

T-
Value

Asian 
Coefficient

T-Value
Asian 

Coefficient
T-Value

Asian 
Coefficient

T-Value
Asian 

Coefficient
T-Value

Asian 
Coefficient

T-Value

1,172 929 -0.096 -5.14 -0.092 -5.08 0.020 1.21 0.018 1.06 0.008 0.48 0.004 0.41

Note on controls: 
(3) Refined age variable is estimated by age minus 22.
(6) Work-related variables are: job title and organization.
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Table 10

2013 through 2018 African-American Differences in Starting Base Pay at Oracle Headquarters by Year, with Various 
Characteristics Controlled

- Experienced Hires in the PRODEV Job Function -

African-American 
Only
(1)

Adds Gender
(2) 

Adds Refined Age 
Variable

(3)

Adds Education
(4)

Adds Hire Year 
(5)

Adds Work-Related 
Variables

(6)

Number 
of 

Workers

Number 
of 

African-
Americans

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

377 8 -0.413 -3.25 -0.402 -3.24 -0.351 -3.02 -0.320 -2.91 -0.318 -2.88 -0.099 -1.52

Note on controls: 
(3) Refined age variable is estimated by age minus 22.
(6) Work-related variables are: job title and organization.
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Table 11

2013 through 2018 African-American Differences in Starting Base Pay at Oracle Headquarters by Year, with Various 
Characteristics Controlled

- Experienced Hires with Recorded Education Characteristics in the PRODEV Job Function -

African-American
Only
(1)

Adds Gender
(2) 

Adds Refined Age 
Variable

(3)

Adds Education
(4)

Adds Hire Year 
(5)

Adds Work-Related 
Variables

(6)

Number 
of 

Workers

Number 
of 

African-
Americans

African-
American
Coefficient

T-
Value

African-
American
Coefficient

T-
Value

African-
American
Coefficient

T-
Value

African-
American
Coefficient

T-
Value

African-
American
Coefficient

T-
Value

African-
American
Coefficient

T-
Value

249 6 -0.529 -4.26 -0.500 -4.19 -0.444 -3.90 -0.431 -3.78 -0.420 -3.69 -0.104 -1.32

Note on controls: 
(3) Refined age variable is estimated by age minus 22.
(6) Work-related variables are: job title and organization.
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Table 12 

2013 through 2018 Gender Differences in Starting Base Pay at Oracle Headquarters by Year, with Various Characteristics 
Controlled

- College Hires in the PRODEV Job Function -

Gender Only
(1)

Adds Race
(2) 

Adds Refined Age 
Variable

(3)

Adds Education
(4)

Adds Hire Year 
(5)

Adds Global Career 
Level

(6)

Number 
of 

Workers

Number 
of 

Women

Gender 
Coefficient

T-
Value

Gender 
Coefficient

T-Value
Gender 

Coefficient
T-Value

Gender 
Coefficient

T-Value
Gender 

Coefficient
T-Value

Gender 
Coefficient

T-Value

664 212 0.011 1.60 0.010 1.45 0.017 3.00 0.014 2.48 0.008 1.75 0.007 1.61

Note on controls: 
(3) Refined age variable is estimated by age minus 22.

There are too few college hires in the INFTECH and SUPP job functions to run regressions.
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Table 13 

2013 through 2018 Asian Differences in Starting Base Pay at Oracle Headquarters by Year, with Various Characteristics 
Controlled

- College Hires in the PRODEV Job Function -

Asian Only
(1)

Adds Gender
(2) 

Adds Previous 
Experience 

(3)

Adds Refined Age 
Variable

(3)

Adds Hire Year 
(5)

Adds Global Career 
Level

(6)

Number 
of 

Workers

Number 
of 

Asians

Asian 
Coefficient

T-
Value

Asian 
Coefficient

T-Value
Asian 

Coefficient
T-Value

Asian 
Coefficient

T-Value
Asian 

Coefficient
T-Value

Asian 
Coefficient

T-Value

628 592 -0.005 -0.34 -0.005 -0.35 -0.004 -0.36 -0.002 -0.14 0.001 0.06 -0.011 -1.26

Note on controls: 
(3) Refined age variable is estimated by age minus 22.
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Table 14 

2013 through 2018 African-American Differences in Starting Base Pay at Oracle Headquarters by Year, with Various 
Characteristics Controlled

- College Hires in the PRODEV Job Function -

African-American 
Only
(1)

Adds Gender
(2) 

Adds Refined Age 
Variable

(3)

Adds Education
(4)

Adds Hire Year 
(5)

Adds Global Career 
Level

(6)

Number 
of 

Workers

Number 
of 

African-
Americans

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

African-
American 
Coefficient

T-
Value

49 13 -0.045 -1.07 -0.040 -0.93 0.014 0.49 0.024 0.85 -0.013 -0.48 -0.008 -0.35

Note on controls: 
(3) Refined age variable is estimated by age minus 22.
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Fax: 310.943.3529 

ALI SAAD, Ph.D., MANAGING PARTNER 

www.resecon.com Page 1 

Dr. Saad is the Managing Partner of Resolution Economics LLC.  He has a Ph.D. in Economics from the 
University of Chicago.  Prior to Resolution Economics, Dr. Saad was a partner at Deloitte & Touche LLP and at 
Altschuler, Melvoin and Glasser LLP.  Before that he was in the disputes consulting group at Price Waterhouse, 
first in New York, and then in Los Angeles.  Prior to his consulting career, Dr. Saad served as an Assistant 
Professor of Economics at Baruch College of the City University of New York (CUNY). 

Professional Experience

ity and damages 
related to employment litigation matters.  His experience is extensive in the application of economics and 
statistical methods to class action employment discrimination matters. He is also experienced in designing, 
implementing, and analyzing surveys and observation studies as well as conducting empirical analyses related 
to exempt/non-exempt status, hours worked, uncompensated time, meal and rest breaks, rounding, and other 
wage and hour issues.  He has also performed statistical and damages analyses for a broad range of commercial 
litigation matters including breach of contract, insurance coverage, environmental claims, patent infringement, 
antitrust and real estate financing.  Dr. Saad has testified a number of times at deposition and trial.  Dr. Saad 
also regularly consults to clients regarding business issues related to employment practices.

Employment Matters 

Dr. Saad provides a variety of services related to employment litigation.  His experience is extensive in 
conducting statistical and economic analysis related to issues of liability for employment discrimination matters.  
He also has designed and conducted many surveys and observational studies related to wage and hour issues.  
Dr. Saad has also performed analyses of economic damages in both class action and single plaintiff matters.   

Statistical and Economic Analysis in Discrimination Matters 

 experience in performing analyses in connection with employment 
discrimination matters include the following: 

Consulting and expert witness services in national class action race discrimination matter involving issues of 
pay, promotion, work assignment, and a variety of other challenged employment practices.  Services 
included creating databases from diverse and voluminous source materials, and conducting extensive 
statistical analyses. 

Consulting and expert witness services in national class action gender discrimination matter involving issues 
of job assignment and promotion.  Services included creating databases from diverse and voluminous source 
materials, and conducting extensive statistical analyses. 
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Consulting and expert witness services in a class action case alleging that contracts were misleading. 
Services included processing and analyzing large quantities of data, and performing statistical analysis of 
the criteria determining class membership. 

Consulting and expert witness services in connection with a major class action alleging gender 
discrimination in pay and promotion at a large high-tech employer.  Services included creating analytical 
databases, and developing economic and statistical arguments concerning the relationship between 
productivity-related variables, pay/promotion, and gender.

Consulting and expert witness services in an antitrust and discrimination matter in which a group of 
businesses alleged violations of antitrust and discrimination laws by another group of businesses. Services 
included data construction, and statistical analysis related to issues of liability. 

discrimination in hiring.  Services included creating analytical databases, studying the relationship between 
race and hiring, and examining the features of the external labor market. 

Consulting and expert witness services in connection with a class action claim of discrimination based on 
age in connection with a series of layoffs resulting from the combination of two large retail chains.  Services 
included creating analytical databases, studying the relationship between layoff and age, and examining the 
relationship between age and workforce composition over. 

Consulting and expert witness services in connection with EEOC allegations of race discrimination in 
recruiting, hiring, and initial placement at a large service providing company.  Services included developing 
databases from diverse paper and electronic sources, and providing statistical arguments concerning the 
relationship between race and various other factors. 

alleging gender discrimination in multiple employment practices at a national retail chain.  Services 
included developing a database from voluminous paper documents, and conducting analysis related to 
hiring, initial placement, and initial pay. 

Consulting and expert witness services to de
racial discrimination in hiring by a major service providing organization.  Services included developing a 
database, and conducting statistical analysis related to hiring. 

Consulting services t
investigation of pay equity at a high-tech company.  Services included design and oversight of a statistical 
analysis of pay equity, assessment of the OFCCP methodology, and participation in conciliation discussions 
between the company and the OFCCP. 

discrimination in terminations resulting from a series of mass layoffs.  Services provided included 
developing statistical arguments concerning the relationship between age and termination. 
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regarding allegations of racial profiling by a large city police department.  Analyzed departmental data 
related to over 130,000 traffic stops, pedestrian stops, and other types of police contacts that occurred in 
four selected weeks in 1997 and four selected weeks in 1999.  Cross-referenced traffic stops data with other 
information sources including human resources data, precinct level paper records, and the officer discipline 
system to test various hypotheses.    

i-plaintiff matter 
alleging race and gender discrimination in promotion and placement into coveted positions by a large city 
police department.  Performed statistical analysis of promotion and placement into coveted positions.  
Quantified economic damages for several plaintiffs under failure to promote and wrongful termination 
theories. 

Consulting services in a case against a city government alleging discrimination in recruiting and hiring of 
police and firefighters.  Services included using Census and other large-scale data sources to assess labor 
market characteristics by detailed geographic location, and conducting extensive analysis of the impact of 
employment tests on hiring. 

source materials into a usable database, and develo

Consulting services in several class action recruiting and hiring matters.  Services included use of detailed 
census and other data to estimate labor market availabilities by geographic location, and analyzing 
employment practices in light of these availability findings. 

Consulting services to a major bank involved in an analysis of its fair lending practices.  Services included 
using bank data on applicants for mortgages and other loans, and adding various demographic and 
geographic information to assess if the bank made loans on the basis of race, or controlling for other, 
observable factors could explain patterns in loan making. 

r class action matter involving allegations of 
gender discrimination in promotion. Services included building analytical database from many sources, 

ages 
resulting from non-promotion for approximately 3,000 women occupying different jobs over a ten-year 
period. 

discrimination in termination.  Prio

arguments concerning the relationship between age and termination, and perfor
damages in each case. 

with 75 plaintiffs.  Services included developing a method to efficiently compute damages for all plaintiffs, 
and working with counsel, an arbitrator, and plaintiffs committee to explain the process to plaintiffs group. 
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Wage and Hour Matters 

Consulting and expert witness services to defense counsel in a national class-action wage and hour matter 
alleging that several thousand loan originators at a large financial institution were misclassified under 
FLSA. Conducted statistical analyses of hours worked re
and other data to determine if select groups of plaintiffs would be representative of the class. 

Consulting and expert witness services to defense counsel in a wage and hour matter alleging that several 
thousand General Managers and Assistant Managers at a large office supply retailer were misclassified as 
exempt employees.  Services included designing and conducting a survey to examine whether class 
members were appropriately classified, analyzing the co
and conducting statistical analyses related to a variety of class certification issues. 

Consulting and expert witness services to defense counsel in a wage and hour matter alleging that several 
thousand Assistant Managers at a large general merchandise retailer were misclassified as exempt 
employees.  Services included designing and conducting both a survey and an observational study, to 
examine whether or not class members were appropriately classified.  Services also included conducting 
extensive statistical analyses of the data collected by the survey and the observational study, and preparing 
materials for use in class certification proceedings.  

Consulting services to defense counsel in a class action matter alleging failure to pay overtime wages to 
independent sales and service representatives for a large national tool franchiser.  Services included 
designing and implementing an hours survey to determine whether the additional hours worked claimed by 
some plaintiffs was representative of the additional hours worked by the class as a whole.  Determined that 
the problem was isolated to certain geographic areas rather than nationwide.   

Consulting and expert witness services to defense counsel in a wage and hour matter alleging that several 
hundred store managers and assistant store managers at a chain of retail discount stores were misclassified.  
Services included creating and implementing a survey to examine whether class members were classified 
appropriately and conducting statistical analyses related to commonality of class-members and other class 
certification issues.   

Consulting services to defense counsel in a multi-plaintiff wage and hour matter alleging that the defendant 
employer failed to compensate security guards for uniform changing time and other claims of off-the-clock 
work.  Services included designing and conducting an observation study to measure time associated with 
various activities.  

Consulting services to defense counsel in wage and hour matter alleging that store managers at a chain of 
convenience store/ gas station operations were misclassified as exempt workers. Services included 
designing and conducting a random sampling scheme and observational study to evaluate the amount of 
time that class members spent on exempt and non-exempt duties.  

Consulting services to defense counsel in a class-action wage and hour matter alleging uncompensated meal 
periods and breaks, unpaid overtime wages, and minimum wage violations at a field maintenance company.  
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Services included creating a database of hours worked from paper and electronic records, and then 
providing damages estimates based on a variety of assumptions and legal theories.  

Consulting services to defense counsel in a class action matter alleging a variety of wage and hour 
violations for hourly workers at a chain of warehouse stores.  Services included analyzing data to test 
allegations of improper time adjustments, missed meal and rest periods, uncompensated split shifts, 
reporting time violations, overtime and regular rate issues, and off-the-clock work. 

Employment Damages 

involving a breach of employment contract allegation by 
a high-level executive in the emerging communications industry.  Services included damages analysis based 
on valuation of stock options and estimation of future earnings.

Consulting services to defe -
level executive in the telecommunication industry. Services included damages analysis based on valuation 
of stock options using the Black-Scholes Option Pricing Framework and a Monte Carlo Simulation Model.

executive who alleged wrongful termination and age discrimination against a major defense contractor 
following a reduction in force. Critiqued work product of the opposing expert, evaluated mitigation issues, 
calculated loss of earnings damages and valued losses related to stock options.

 malpractice action 
where the underlying damages issue was valuing an income stream from a closely held cash business.  

Created financial models to calculate damages under a variety of scenarios.  

senior executive of a high-tech company who alleged age discrimination. Performed analysis of mitigation 
factors, calculated loss of earnings, and valued future stock options.

Commercial Litigation 

Dr. Saad has assisted clients in a variety of commercial litigation matters, including patent infringement, 
insurance coverage, antitrust, breach of contract, and real estate financing.  Assignments representative of Dr. 

Consulting and expert witness services in a series of cases involving the real property title insurance 
industry.  Services included performing extensive statistical analyses in connection with both liability and 
damages issues.   
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Consulting and expert witness services in a case alleging breach of loan commitment to a commercial real 
estate concern.  Services included constructing financial models, developing economic arguments relating to 
fixed versus variable rate loans, and assisting counsel in deposing the opposing expert. 

Consulting and expert witness services in a case involving a breach of contract allegation in the computer 
hardware industry.  Services consisted of performing a damages calculation, and rebutting the opposing 

be misused.  Services included database creation, and statistical analysis related to issues of causation.  

Consulting services on behalf o
resource raw materials shipping.  Services included developing economic arguments regarding the but-for 
pricing of both the shipping service as well as the material being shipped.  

in which the underlying claims resulted from tens of thousands of asbestos claims. Services included 
developing strategy for dealing with large amounts of paper information, creating a database for analysis, 
and performing a variety of statistical analyses. 

product market.  The antitrust practice alleged was predatory pricing.  Services included preparing a damage 
analysis. 

hardware industry.  Services included researching transfer pricing issues and analyzing complex company 
P&L data in preparation for damages calculation. 

around the financing of a major New York office property.  Services included analysis of interest rates and 
their relationship to potential damages at various points in time, as well as the construction of a financial 
model of the property with the but-for financing in place. 

 counsel in an antitrust matter involving allegations of non-
competitive practices and predatory pricing in the home cable television market.  Services included an 

products over time. 
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Summary of Employment Experience 

Resolution Economics LLC: 
Managing Partner, October 1998 to date. 

University of Southern California 
Adjunct Associate Professor in the Department of Economics, January 1999 to September 2001. 

Deloitte & Touche, LLP: 
Partner, Dispute Consulting Services, (Los Angeles), 1998. 

Altschuler, Melvoin and Glasser LLP: 
Partner, Economics and Litigation Services, (Los Angeles), 1995 to 1998. 

Price Waterhouse LLP:
Senior Manager, Manager, Litigation and Corporate Recovery Services Group, (New York and Los Angeles),  
January 1989 November 1989, June 1990 to 1995. 

Olympia & York Companies (USA):
Assistant VP and Senior Economist, (New York), November 1989 - June 1990. 

Baruch College, City University of New York (CUNY):

Instructor and Assistant Professor of Economics, Department of Economics and Finance, 1982-1988; Center for 
the Study of Business and Government, Research Associate, 1983-1986; U.S. Small Business and Veterans 
Administrations, Consultant, 1985-1986. 

Education 

Ph.D., Economics, The University of Chicago.  

B.A., History, Economics, The University of Pennsylvania 

Publications 

Financial Success and Business Ownership among Vietnam and other Veterans (with S. Lustgarten) SBA - 
7210 - VA - 83, 1986. 

"Schooling and Occupational Choice in 19th Century Urban America", Journal of Economic History, vol. 49, 
no. 2, June 1989. 

"Employment Discrimination Litigation", chapter in Litigation Services Handbook, ed. by Roman Weil, et al., 
1995, 2001, 2006, 2012, 2017. 

Litigation Support Report Writing, ed. by Jack P. Friedman, et al, 
2003. 
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Statistical A The Labor Lawyer, vol. 22, no. 3, Winter/Spring 2007, pp. 
251-268.

 How Unobserved Heterogeneity in Employee Populations Affects 
Statistical Analysis in Age Discrimination Case
Volume, 2007. 

- Filling the Data Vacuum: Misclassification Cases and Other Observational 

Presentations

Dr. Saad has delivered many presentations at professional conferences, to law firms and to industry groups. 

Academic Honors

Finalist, Allan Nevins National Doctoral Dissertation Award 
NIMH Doctoral Fellowship, The University of Chicago 
Magna Cum Laude, The University of Pennsylvania 
Honors in History, Economics, The University of Pennsylvania 
Omicron Delta Epsilon, Honor Society in Economics

Professional Affiliations

American Economic Association 
American Bar Association (associate membership) 
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Attachment to Resume

Last Four Years of Testimony: 

In the matter of Scott, et al., v. Airport Management Services, et al., Case No: BC593927 (Superior Court for 
the State of California, County of Los Angeles) in connection with wage and hour claims.  Report filed March 
21, 2019. Deposition April 17, 2019.

In the matter of Cortina, et al., v. North American Title Company, Case no. 07 CE CG 01169 JH, (Superior 
Court of the State of California, County of Fresno), in connection with class action employment matter.  
Reports filed May 11, 2012, June 25, 2012, and August 13, 19, 21, and 26, 2015.  Deposition September 8 and 
9, 2015.  Trial testimony December 3 and December 10, 2015.  Hearing testimony March 14, April 12, May 18, 
July 12, 2018, September 18, 2018, November 26th, 2018, May 1, 2019. 

In the matter of Jewett, et al., v. Oracle America, Inc., Case No: 17-CIV-02669 (Superior Court for the State of 
California, County of San Mateo) in connection with class action employment discrimination claims.  Report 
filed March 6, 2019.  Deposition Testimony March 18, 2019.

In the matter of Smiles, et al., v. Walgreen Company, et al., Case No: RG-17862495 (Superior Court for the 
State of California) in connection with wage and hour claims.  Report filed February 22, 2019, deposition 
testimony February 25, 2019.

In the matter of Kennard v. Reeves, Case No: BD 604 788 (Superior Court for the State of California) in 
connection with reasonable compensation issues.  Reports filed January 28, 2019 and February 4, 2019.  
Arbitration Testimony February 22, 2019, May 20, 2019.

In the matter of EEOC, et al., v. Jackson National Life Insurance, et al., Case No: 16-CV-2472-PAB-SKC, 
(United States District Court for the District of Colorado) in connection with class action discrimination claims. 
 Reports filed August 31, 2018, October 26, 2018 and June 28, 2019.  Deposition July 18, 2019. 

In the matter of Leanna Delgado v. California Commerce Club, Inc., et al., Case No: BC 586727, (Superior 
Court for the State of California for the County of Los Angeles) in connection with allegations of age 
discrimination.  Deposition July 25, 2018. 

In the matter of Hall v. Rite Aid Corporation, Case No. 37-2009-00087938-CU-OE-CTL, (Superior Court for 
the State of California for the Country of San Diego) in connection with suitable seating claims.  Deposition 
January 20, 2012, Report filed on June 11, 2018. 

In the matter of Harris, et al., v. Union Pacific, Case No: 8:16-cv-381, (United States District Court For the 
District of Nebraska) in connection with class action discrimination claims.  Report filed May 3, 2018.  
Deposition May 23, 2018. 

In the matter of Henderson, et al., v. JP Morgan Chase, Case No. 11-CV-03428 (PLAx), (United States District 
Court For the Central District of California) in connection with wage and hour claims.  Report filed February 
26, 2018. Deposition March 21, 2018. 
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In the matter of Moussouris, et al., v. Microsoft, Case No. 15-CV-1483 (JLR), (United States District Court for 
the Western District of Washington) in connection with class action claims of gender discrimination in pay, 
performance and promotions.  Reports filed January 5, 2018, April 6, 2018 and April 25, 2018.  Deposition 
January 30, 2018. 

In the matter of Creative Artists Agency LLC, v. Martin Lesak, et al.,  JAMS Ref nos. 120032335, 336 and 337 
(Arbitral Tribunal of JAMS) in connection with breach of contract claims.  Deposition January 16 and 21, 2018 
and March 19, 2018. Arbitration testimony March 26, April 16, and September 7, 2018.

In the matter of Negrete, et al., v. Conagra Foods, Inc., Case No. 2:16-cv-631-FMO-AJW, (United States 
District Court For the Central District of California) in connection with class action wage and hour claims.  
Report filed February 28, 2018. Deposition April 18, 2018. Revised report filed on June 18, 2018 to respond 

In the matter of Woods, et al., v. JFK Memorial Hospital, Inc., Case No. INC 1205209, (Superior Court of 
California, County of Riverside), in connection with wage and hour claims. Report filed October 13, 2017.  
Deposition November 29, 2017. 

In the matter of Bridewell-Sledge, et al., v. Blue Cross of California, et al., Case No. BC 477 451 c/w BC 481 
586, (Superior Court of California, County of Los Angeles), in connection with employment discrimination 
claims. Reports filed September 7, 2017 and June 13, 2018.  Deposition October 30, 2017. 

In the matter of Truitt, et al., v. Atlanta Independent School System, Case No. 1:15-cv-4295-SCJ-WEJ, (United 
States District Court, Northern District of Georgia, Atlanta Division), in connection with allegations of 
employment discrimination. Report filed August 31, 2017.  Deposition September 20, 2017. 

In the matter of Williams, et al., v. TGI Fridays, Inc. Case No. 15-cv-0426, (United States District Court, 
Northern District of Illinois), in connection with allegations of wage and hour violations.  Report filed August 
4, 2017, deposition August 25, 2017. 

In the matter of Victor Cejka, et al., v. Vectrus Systems Corporation, et al. Case No. 15-cv-02418-MEH, 
(United States District Court, District of Colorado), in connection with alleged employment damages.  Report 
filed July 17, 2017, Rebuttal report filed August 14, 2017. Trial testimony June 18, 2018. 

In the matter of EEOC, v. GMRI, Inc. Case No. 15-cv-20561-JAL, (United States District Court, Southern 
District of Florida, Miami Division), in connection with allegations of employment discrimination.  Report filed 
April 21, 2017, deposition June 8, 2017. 

In the matter of Bowerman, et al., v. FAS, Civil Action No. 13-00057-WHO, (United States District Court, 
Northern District of California), in connection with wage and hour allegations.  Rebuttal Report filed April 6, 
2017, deposition April 11, 2017. 

In the matter of Romero, et al., v. Allstate Insurance Company, et al., Consolidated Cases, Civil Action No. 01-
3894-MAK, (United States District Court, Eastern District of Pennsylvania), in connection with employment 
discrimination allegations.  Rebuttal Report filed March 20, 2017, deposition March 29, 2017. 

In the matter of Urbano, et al., v. SMG Holdings, et al., Case No.: 5:15-cv-00603-MMM (MRW), (United 
States District Court for the Central District of California), in connection with wage and hour allegations.  
Report filed October 14, 2016, deposition October 26, 2016. 
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In the matter of In re: AutoZone, Inc., Wage and Hour Employment Practices Litigation, Case No.: 3:10-cv-
02159-CRB (JSC), (United States District Court for the Northern District of California), in connection with 
wage and hour allegations.  Report filed April 29, 2016, deposition May 27, 2016. 

In the matter of EEOC v. Texas Roadhouse, Inc., et al. Case No.:1:11-cv-11732 (United States District Court 
for the District of Massachusetts), in connection with allegations of age discrimination.  Reports filed April 22, 
2016 and July 20, 2016.  Deposition June 17, 2016; trial testimony January 26, 2017. 

In the matter of Luanna Scott, et al., v. Family Dollar Stores, Inc., Case No.:3:08-cv-540 (United States District 
Court for the Western District of North Carolina), in connection with allegations of gender discrimination.  
Reports filed January 28, 2016, May 31, 2016.  Deposition February 10, 2016. 

In the matter of Valerie Horvath v. Western Refining Wholesale, Inc., Case no. Case No.:CIV-ds1311846 
(Superior Court for the State of California, County of San Bernardino), in connection with allegations of age 
discrimination.  Report filed November 19, 2015. Deposition January 14, 2016.

In the matter of Curley, et al., v. Savemart, et al. Case no RG13685740, (Superior Court of California, County 
of Alameda), in connection with class action wage and hour matter.  Report filed September 2, 2015.  
Deposition December 18, 2015 and January 20, 2016. 

In the matter of Hurt, et al., v. Commerce Energy, Inc, et al., Case no. 1:12-CV-00758, (United States District 
Court for the Northern District of Ohio), regarding analysis of data in connection with federal and state class 
action wage and hour claims.  Reports filed May 29 and June 17, 2014. Deposition June 24, 2014.  Trial 
testimony May 22, 2018. 
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Attachment B Data and Documents Considered

B1

I. Court Documents  

Request for Production, Second Set (Amended), 
April 5, 2019

30(b)(6) Witnesses, July 1, 2019

Order Den
Response to Requests for Admission and Order Directing OFCCP to State 
Position with Respect to Oracle Managers, August 8, 2019

II. Depositions and Declarations

Videotaped Deposition of Shirong (Andy) Leu, July 1, 2019 

Videotaped Deposition of Michael Brunetti, July 17, 2019 

Videotaped Deposition of Kate Waggoner, July 19, 2019 

Exhibits 7-8, 13, 80- 81, 84-86, 88-89, 120  

III. Oracle Documents 

ORACLE_HQCA_0000056234 (2016_Managing_Compensation_July_2016_v3.ppt) 

IV. Expert Reports  

Expert Report of Ali Saad, PhD, In the matter of Office of Federal Contract 
Compliance Programs, United States Department of Labor, Plaintiff, v. Oracle 
America, Inc., Defendant. July 19, 2019 

364 files in backup production  

Expert Report of Janice Fanning Madden, PhD, Analysis of Gender and Racial 
Differences in Compensation At Oracle, 2013-2018. July 19, 2019 

273 files in backup production  

V. OFCCP Produced Documents  

DOL000043013.pdf 

DOL000043023.pdf 

CONFIDENTIAL



Attachment B Data and Documents Considered

B2

DOL000043232.pdf 

DOL000043241.pdf 

DOL000043537.pdf 

DOL000043552.pdf 

VI. Literature 

Angrist, Joshua D., and Jörn-Steffen Pischke. 2010. "The Credibility Revolution in
Empirical Economics: How Better Research Design Is Taking the Con out of
Econometrics." Journal of Economic Perspectives, 24 (2): 3-30.

Cameron, A. Colin, and Pravin K. Trivedi. Microeconometrics: Methods and 
Applications. Cambridge University Press, 2005. Pp. 48-52.

Heckman, James J., Robert J. LaLonde, and Jeffrey A. Smith. "The economics and 
econometrics of active labor market programs." Handbook of Labor Economics,
vol. 3, pp. 1865-2097. Elsevier, 1999.

Hicks, Charles. (1982) Fundamental Concepts in the Design of Experiments, p. 5.

Imbens, Guido W., and Jeffrey M. Wooldridge. 2009. "Recent Developments in the 
Econometrics of Program Evaluation." Journal of Economic Literature, 47 (1): 5-
86.

Madden, Janice Fanning. "Gender differences in the cost of displacement: An 
empirical test of discrimination in the labor market." The American Economic 
Review 77, no. 2 (1987): 246-251, p. 246.

Madden, Janice Fanning. "The Persistence of Pay Differentials: The Economics of 
Sex Discrimination." Women and Work: An Annual Review (Beverly Hills: Sage 
Publications, 1985), pp. 76-114.

VII. Online Cites and Other Data 

GitHub ropensci/gender: Predict Gender from Names Using Historical Data. 
(https://github.com/ropensci/gender), accessed on August 12, 2019. 

Kabir Khanna and Kosuke Imai (2019). wru: Who are You? Bayesian Prediction of 
Racial Category Using Surname and Geolocation. R  package version 0.1-9. 
(https://CRAN.R-project.org/package=wru), accessed on August 8, 2019. 

Lincoln Mullen (2018). Gender: Predict Gender from Names Using Historical Data. 
R package version 0.5.2.
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Linkedin:  (https://www.linkedin.com/in/ o-a61a4a1),
accessed on August 12, 2019.  

Linkedin:  (https://www.linkedin.com/in/ 5a1823), 
accessed on August 12, 2019. 

National Center for Education Statistics, Table 322.40. Bachelor's degrees conferred 
to males by postsecondary institutions, by race/ethnicity and field of study: 2014-
15 and 2015-16 (https://nces.ed.gov/programs/digest/d17/tables/dt17 322.40.asp), 
accessed on August 12, 2019.

National Center for Education Statistics, Table 322.50. Bachelor's degrees conferred 
to females by postsecondary institutions, by race/ethnicity and field of study: 
2014-15 and 2015-16.
(https://nces.ed.gov/programs/digest/d17/tables/dt17 322.50.asp), accessed on 
August 12, 2019. 

Oracle Job Search (https://oracle.taleo.net/careersection/2/jobsearch.ftl?lang=en),
accessed on August 12, 2019. 

Reed Tech USPTO Data Sets.  (https://patents.reedtech.com/pgrbbib.php), accessed 
on August 8, 2019. 

The Gender Equity Report, Executive Summary, p. V, and p. V, footnote 1. 
ALMANAC SUPPLEMENT December 4, 2001 
(https://almanac.upenn.edu/archive/v48pdf/011204/GenderEquity.pdf).
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   All fields, total 530,418 69,316 58,848 100.0% 100.0% 100.0%

Agriculture and natural resources 14,723 470 492 2.8% 0.7% 0.8%

Architecture and related services 3,133 263 392 0.6% 0.4% 0.7%

Area, ethnic, cultural, gender, and group studies 1,100 299 233 0.2% 0.4% 0.4%

Biological and biomedical sciences 27,536 2,615 7,298 5.2% 3.8% 12.4%

Business 123,703 16,629 12,918 23.3% 24.0% 22.0%

Communication, journalism, and related programs 21,367 3,825 1,108 4.0% 5 5% 1.9%

Communications technologies 2,026 419 163 0.4% 0.6% 0.3%

Computer and information sciences 30,156 4,584 5,236 5.7% 6.6% 8.9%

Construction trades 177 4 4 0.0% 0.0% 0.0%

Education 14,342 1,675 393 2.7% 2.4% 0.7%

Engineering 50,463 2,945 8,467 9.5% 4 2% 14.4%

Engineering technologies and engineering-related fields1 10,149 1,326 593 1.9% 1 9% 1.0%

English language and literature/letters 10,138 1,032 524 1.9% 1 5% 0.9%

Family and consumer sciences/human sciences 1,813 455 228 0.3% 0.7% 0.4%

Foreign languages, literatures, and linguistics 4,019 235 316 0.8% 0 3% 0.5%

Health professions and related programs 21,105 3,604 3,525 4.0% 5 2% 6.0%

Homeland security, law enforcement, and firefighting 20,808 5,048 951 3.9% 7 3% 1.6%

Legal professions and studies 850 167 59 0.2% 0 2% 0.1%

Liberal arts and sciences, general studies, and humanities 10,530 2,521 507 2.0% 3.6% 0.9%

Library science 13 3 0 0.0% 0.0% 0.0%

Mathematics and statistics 7,554 495 1,347 1.4% 0.7% 2.3%

Mechanic and repair technologies/technicians 264 29 14 0.0% 0.0% 0.0%

Military technologies and applied sciences 164 26 2 0.0% 0.0% 0.0%

Multi/interdisciplinary studies 10,050 1,851 946 1.9% 2.7% 1.6%

Parks, recreation, leisure, and fitness studies 17,886 2,910 1,062 3.4% 4 2% 1.8%

Philosophy and religious studies 5,022 474 344 0.9% 0.7% 0.6%

Physical sciences and science technologies 13,203 704 1,589 2.5% 1.0% 2.7%

Precision production 25 0 3 0.0% 0.0% 0.0%

Psychology 15,977 3,032 1,955 3.0% 4.4% 3.3%

Public administration and social services 3,375 1,295 239 0.6% 1 9% 0.4%

Social sciences and history 55,483 6,562 5,505 10.5% 9 5% 9.4%

  Social sciences 42,363 5,786 5,011 8.0% 8 3% 8.5%

  History 13,120 776 494 2.5% 1 1% 0.8%

Theology and religious vocations 5,499 419 144 1.0% 0.6% 0.2%

Transportation and materials moving 3,065 271 136 0.6% 0.4% 0.2%

Visual and performing arts 24,700 3,129 2,155 4.7% 4 5% 3.7%

Other and not classified 0 0 0 0.0% 0.0% 0.0%

Bachelor's degrees conferred to males by postsecondary institutions, by race/ethnicity and field of 
study: 2014-15

1 Excludes "Construction trades" and "Mechanic and repair technologies/technicians," which are listed separately.    

NOTE: Data are for postsecondary institutions participating in Title IV federal financial aid programs. Race categories exclude 

persons of Hispanic ethnicity. Reported racial/ethnic distributions of students by level of degree, field of degree, and sex were used 

to estimate race/ethnicity for students whose race/ethnicity was not reported. To facilitate trend comparisons, certain aggregations 

have been made of the degree fields as reported in the Integrated Postsecondary Education Data System (IPEDS): "Agriculture and 

natural resources" includes Agriculture, agriculture operations, and related sciences and Natural resources and conservation; and 

"Business" includes Business, management, marketing, and related support services and Personal and culinary services. Some data 

have been revised from previously published figures.

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data 

System (IPEDS), Fall 2015 and Fall 2016, Completions component. (This table was prepared August 2017.)  
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   All fields, total 679,653 123,513 70,079 100.0% 100.0% 100.0%

Agriculture and natural resources 14,514 612 828 2.1% 0 5% 1.2%

Architecture and related services 2,172 179 443 0.3% 0 1% 0.6%

Area, ethnic, cultural, gender, and group studies 2,457 836 479 0.4% 0.7% 0.7%

Biological and biomedical sciences 38,014 5,684 9,614 5.6% 4.6% 13.7%

Business 98,803 22,555 12,689 14.5% 18 3% 18.1%

Communication, journalism, and related programs 38,464 6,437 2,343 5.7% 5 2% 3.3%

Communications technologies 1,083 198 123 0.2% 0 2% 0.2%

Computer and information sciences 5,354 1,577 1,541 0.8% 1 3% 2.2%

Construction trades 9 0 1 0.0% 0.0% 0.0%

Education 57,349 5,589 1,504 8.4% 4 5% 2.1%

Engineering 11,452 981 2,635 1.7% 0.8% 3.8%

Engineering technologies and engineering-related fields1 1,185 300 94 0.2% 0 2% 0.1%

English language and literature/letters 22,476 2,646 1,220 3.3% 2 1% 1.7%

Family and consumer sciences/human sciences 14,061 2,732 1,078 2.1% 2 2% 1.5%

Foreign languages, literatures, and linguistics 8,051 677 790 1.2% 0 5% 1.1%

Health professions and related programs 124,339 21,339 12,247 18.3% 17 3% 17.5%

Homeland security, law enforcement, and firefighting 13,688 7,426 577 2.0% 6.0% 0.8%

Legal professions and studies 1,751 569 106 0.3% 0 5% 0.2%

Liberal arts and sciences, general studies, and humanities 17,292 3,962 956 2.5% 3 2% 1.4%

Library science 66 7 0 0.0% 0.0% 0.0%

Mathematics and statistics 5,510 520 949 0.8% 0.4% 1.4%

Mechanic and repair technologies/technicians 16 2 0 0.0% 0.0% 0.0%

Military technologies and applied sciences 37 8 0 0.0% 0.0% 0.0%

Multi/interdisciplinary studies 19,050 3,789 1,768 2.8% 3 1% 2.5%

Parks, recreation, leisure, and fitness studies 16,302 2,174 952 2.4% 1.8% 1.4%

Philosophy and religious studies 2,728 360 237 0.4% 0 3% 0.3%

Physical sciences and science technologies 7,274 806 1,322 1.1% 0.7% 1.9%

Precision production 6 2 4 0.0% 0.0% 0.0%

Psychology 53,895 11,604 5,275 7.9% 9.4% 7.5%

Public administration and social services 15,717 6,351 779 2.3% 5 1% 1.1%

Social sciences and history 45,108 9,611 5,912 6.6% 7.8% 8.4%

  Social sciences 36,757 8,912 5,531 5.4% 7 2% 7.9%

  History 8,351 699 381 1.2% 0.6% 0.5%

Theology and religious vocations 2,285 366 69 0.3% 0 3% 0.1%

Transportation and materials moving 382 47 36 0.1% 0.0% 0.1%

Visual and performing arts 38,763 3,567 3,508 5.7% 2 9% 5.0%

Other and not classified 0 0 0 0.0% 0.0% 0.0%
1 Excludes "Construction trades" and "Mechanic and repair technologies/technicians," which are listed separately.    

NOTE: Data are for postsecondary institutions participating in Title IV federal financial aid programs. Race categories exclude 

persons of Hispanic ethnicity. Reported racial/ethnic distributions of students by level of degree, field of degree, and sex were used 

to estimate race/ethnicity for students whose race/ethnicity was not reported. To facilitate trend comparisons, certain aggregations 

have been made of the degree fields as reported in the Integrated Postsecondary Education Data System (IPEDS): "Agriculture and 

natural resources" includes Agriculture, agriculture operations, and related sciences and Natural resources and conservation; and 

"Business" includes Business, management, marketing, and related support services and Personal and culinary services. Some data 

have been revised from previously published figures.

SOURCE: U.S. Department of Education, National Center for Education Statistics, Integrated Postsecondary Education Data 

System (IPEDS), Fall 2015 and Fall 2016, Completions component. (This table was prepared August 2017.)

Bachelor's degrees conferred to females by postsecondary institutions, by race/ethnicity and field of 
study: 2014-15

Field of study

N %

White Black Asian White Black Asian
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Ê¿½¿²½§ ×Üæ ïìîëéíéÊ¿½¿²½§ ×Üæ ïìîëéíé

Ú·»´¼ Ì»¨¬

ÐÑÍÌÛÜ ÖÑÞ ÒßÓÛ ïðëìðòÍ±º¬©¿®» Ü»ª»´±°»® ìòÐÎÑÜÛÊòÍÉÛÒÙò×Ýì

ÐÑÍÌÛÜ ÖÑÞ ÝßÌÛÙÑÎÇ ÐÌï

ÊßÝßÒÝÇ ×Ü ïìîëéíé

ÜßÌÛ ÚÎÑÓ ïïñïðñîðïð

ÊßÝßÒÝÇ ÒßÓÛ ×ÎÝïìîëéíé

ÊßÝßÒÝÇ ÍÌßÌËÍ Ý´±­»¼ ó Ú·´´»¼

ÒËÓÞÛÎ ÑÚ ÑÐÛÒ×ÒÙÍ ï

ÌÇÐÛ ÑÚ ÑÐÛÒ×ÒÙ Î»°´¿½»³»²¬

ÌÇÐÛ ÑÚ ÐÑÍÌ Î»¹«´¿® Û³°´±§»» Ø·®»

ÌßÔÛÑ ÎÛÏ ÌÇÐÛ

ÌßÔÛÑ ÎÛÏ ÒËÓÞÛÎ

ÓßÒßÙÛÎ ×Ü ïëêðíë

ÓßÒßÙÛÎ Ù·®µ¿®ô Ó® Ó¿¸»­¸ Þ¿¾«®¿±

ÑÎÙßÒ×ÆßÌ×ÑÒ ÒßÓÛ Ü¿¬¿ Ù«¿®¼ Ü»ª»´±°³»²¬
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Ê¿½¿²½§ ×Üæ ïìîëéíé

Ú·»´¼ Ì»¨¬

ÜÛÐßÎÌÓÛÒÌ ÜÛÍÝÎ×ÐÌ×ÑÒ Ì¸» °±­·¬·±² ·­ º±® ¿² ·²¼·ª·¼«¿´ ½±²¬®·¾«¬±® º±®
­±º¬©¿®»¼»­·¹² ¿²¼ ¼»ª»´±°³»²¬ ·² ¬¸» Ü¿¬¿ Ù«¿®¼
Ü»ª»´±°³»²¬ Ù®±«° ¿¬ ¬¸» Ñ®¿½´» Ø»¿¼¯«¿®¬»®­ ·²
Î»¼©±±¼ Í¸±®»­ô Ý¿´·º±®²·¿òÌ¸» Ü¿¬¿ Ù«¿®¼
Ü»ª»´±°³»²¬ Ù®±«° ½±²­·­¬­ ±º ¿¾±«¬ ïë °»±°´»ô
©±®µ·²¹ ·² ¬¸»Ñ®¿½´» Ü¿¬¿¾¿­» Í»®ª»® ±®¹¿²·¦¿¬·±²ò
Ñ«® ¼»ª»´±°³»²¬ »²ª·®±²³»²¬ ·­°®·³¿®·´§ Ý ¿²¼ Ñ®¿½´»
ÐÔñÍÏÔ °®±¹®¿³³·²¹ ±² Ô·²«¨ ¿²¼ É·²¼±©­ò Þ»´±©
·­ ¿ ¾®·»º ¼»­½®·°¬·±² ±º ¬¸» Ü¿¬¿ Ù«¿®¼ ¬»½¸²±´±¹§ ¬¸¿¬
¬¸» ¹®±«° ©±®µ­±²òòò Ñ®¿½´» Ü¿¬¿ Ù«¿®¼ ·­ ¬¸» ³±­¬
»ºº»½¬·ª»ô ¸·¹¸»­¬ °»®º±®³·²¹ô ¿²¼ ³±­¬½±³°®»¸»²­·ª»
¼¿¬¿ ¿ª¿·´¿¾·´·¬§ô ¼¿¬¿ °®±¬»½¬·±²ô ¿²¼ ¼·­¿­¬»®
®»½±ª»®§­±´«¬·±² º±® »²¬»®°®·­» ¼¿¬¿¾¿­»­ò Ü¿¬¿ Ù«¿®¼ ·­
¬¸» ³¿²¿¹»³»²¬ô³±²·¬±®·²¹ô ¿²¼ ¿«¬±³¿¬·±² ­±º¬©¿®»
·²º®¿­¬®«½¬«®» ¬¸¿¬ ½®»¿¬»­ô ³¿·²¬¿·²­ô ¿²¼³±²·¬±®­ ±²»
±® ³±®» ­¬¿²¼¾§ ¼¿¬¿¾¿­»­ ¬± °®±¬»½¬ »²¬»®°®·­» ¼¿¬¿
º®±³º¿·´«®»­ô ¼·­¿­¬»®­ô »®®±®­ô ¿²¼ ½±®®«°¬·±²­ò
ßª¿·´¿¾´» ¿­ ¿ º»¿¬«®» ±º ¬¸» Û²¬»®°®·­» Û¼·¬·±² ±º ¬¸»
Ñ®¿½´» Ü¿¬¿¾¿­»ô Ü¿¬¿Ù«¿®¼ ½¿² ¾» «­»¼ ·²
½±³¾·²¿¬·±² ©·¬¸ ±¬¸»® Ñ®¿½´» Ø·¹¸ ßª¿·´¿¾·´·¬§
øØß÷­±´«¬·±²­ ­«½¸ ¿­ Î»¿´ ß°°´·½¿¬·±² Ý´«­¬»®­
øÎßÝ÷ ¿²¼ Î»½±ª»®§ Ó¿²¿¹»® øÎÓßÒ÷ô¬± °®±ª·¼» ¿
¸·¹¸ ´»ª»´ ±º ¼¿¬¿ °®±¬»½¬·±²ô ¼¿¬¿ ¿ª¿·´¿¾·´·¬§ô ¿²¼
®»­±«®½»«¬·´·¦¿¬·±² ¬¸¿¬ ·­ «²°®»½»¼»²¬»¼ ·² ¬¸»
·²¼«­¬®§òÜ¿¬¿ Ù«¿®¼ ·­ ¬¸» ·²¼«­¬®§ó´»¿¼·²¹ ¼·­¿­¬»®
®»½±ª»®§­±´«¬·±²ô ¿²¼ ·­ ¼»°´±§»¼ ¾§ ¬¸±«­¿²¼­ ±º ¬¸»
³±­¬ ª·­·¾´» Ñ®¿½´» ½«­¬±³»®­ ·²¬¸»·® ³·­­·±² ½®·¬·½¿´
»²ª·®±²³»²¬­ò Ì¸» ©±®´¼ù­ ´¿®¹»­¬ ¾¿²µ­ ¿²¼ º·²¿²½·¿´
·²­¬·¬«¬·±²­ô ­«½¸ ¿­ Þ¿²µ ±ºß³»®·½¿ô ¬¸» ´¿®¹»­¬
·²¬»®²»¬ ½±³°¿²·»­ô ­«½¸ ¿­ ß³¿¦±²ò½±³ô ¿²¼
©±®´¼ù­´¿®¹»­¬ ¬»´»½±³ ½±³°¿²·»­ô ­«½¸ ¿­ Ý¸·²¿
Ó±¾·´» ¿²¼ Þ®··¬·­¸ Ì»´»½±³ô ¿´´ «­»Ü¿¬¿ Ù«¿®¼ ¬±
°®±¬»½¬ ¬¸»·® ¼¿¬¿¾¿­»­òÚ«¬«®» Ü¿¬¿ Ù«¿®¼ °®±¶»½¬­
·²½´«¼» ¹®»¿¬»®¿ª¿·´¿¾·´·¬§ ¬¸®±«¹¸ ¬¸» »¨¬»²­·±² ±º ¦»®±
¼¿¬¿ó´±­­ °®±¬»½¬·±² ¬± ¼¿¬¿¾¿­»­¬¸¿¬ ¿®» ¹»±¹®¿°¸·½¿´´§
­»°¿®¿¬»¼ ¿½®±­­ ½±²¬·²»²¬­ô ¹®»¿¬»®
°»®º±®³¿²½»¬¸®±«¹¸ ¿¼¼·¬·±²¿´ ­½¿´¿¾·´·¬§ô ¿²¼ ¹®»¿¬»®
«¬·´·¦¿¬·±² ±º ­¬¿²¼¾§ ¼¿¬¿¾¿­»­¬¸®±«¹¸ ¬¸» ª»®§ °±°«´¿®
ß½¬·ª» Ü¿¬¿ Ù«¿®¼ ±°¬·±²òÇ±« ½¿² ´»¿®² ³±®» ¿¾±«¬
¬¸» Ñ®¿½´» Ü¿¬¿ Ù«¿®¼ ¬»½¸²±´±¹§ ¿¬æ
¸¬¬°æññ©©©ò±®¿½´»ò½±³ñ¬»½¸²±´±¹§ñ¼»°´±§ñ¿ª¿·´¿¾·´·¬§ñ
¸¬¼±½­ñÜ¿¬¿Ù«¿®¼Ñª»®ª·»©ò¸¬³´Ü¿¬¿ Ù«¿®¼ ·­ ¿ ª»®§
¸·¹¸ °®±º·´» ¼»ª»´±°³»²¬ °®±¶»½¬ ©·¬¸·² ¬¸»
Ñ®¿½´»Ü¿¬¿¾¿­» ¼»ª»´±°³»²¬ ±®¹¿²·¦¿¬·±²ô ¿²¼ ¬¸»
¼»ª»´±°³»²¬ ¬»¿³ ·­ ¸·¹¸´§ ­µ·´´»¼¿²¼ ©»´´ ®»­°»½¬»¼
©·¬¸·² ¬¸» ½±³°¿²§ò É» ¿®» ®»½±¹²·¦»¼ ¿­
·²²±ª¿¬±®­ô¿²¼ ¸¿ª» ¼»ª»´±°»¼ ³¿²§ °¿¬»²¬»¼ ·¼»¿­ ¿²¼
º»¿¬«®»­ ·² ¬¸» ¸·¹¸ ¿ª¿·´¿¾·´·¬§¿®»¿ò Ü»ª»´±°³»²¬ ¬»¿³
³»³¾»®­ ½±³»º®±³ ª¿®·»¼ ¾¿½µ¹®±«²¼­ô ¾«¬ ©±®µ ª»®§
©»´´ ¬±¹»¬¸»® ¿­ ¿ ¬»¿³ ¬± ¼»´·ª»® ¿¸·¹¸ ¯«¿´·¬§ °®±¼«½¬ò
Ñ«® ¼»ª»´±°³»²¬ ©±®µ ·­ ½±³°´»¨ ¿²¼ ²±²ó®±«¬·²»ô¿²¼
§±« ©·´´ ¾» ½¸¿´´»²¹»¼ ·² ²»© ©¿§­ »ª»®§ ¼¿§ò

ÞÎ×ÛÚ ÐÑÍÌ×ÒÙ ÜÛÍÝÎ×ÐÌ×ÑÒ Ü»­·¹²ô ¼»ª»´±°ô ¬®±«¾´»­¸±±¬ ¿²¼ ¼»¾«¹ ­±º¬©¿®»
°®±¹®¿³­ º±® ¼¿¬¿¾¿­»­ô ¿°°´·½¿¬·±²­ô ¬±±´­ô ²»¬©±®µ­
»¬½ò
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Ê¿½¿²½§ ×Üæ ïìîëéíé

Ú·»´¼ Ì»¨¬

ÜÛÌß×ÔÛÜ ÜÛÍÝÎ×ÐÌ×ÑÒ ß­ ¿ ³»³¾»® ±º ¬¸» ­±º¬©¿®» »²¹·²»»®·²¹ ¼·ª·­·±²ô §±«
©·´´ ¬¿µ» ¿² ¿½¬·ª» ®±´» ·² ¬¸» ¼»º·²·¬·±² ¿²¼ »ª±´«¬·±²
±º ­¬¿²¼¿®¼ °®¿½¬·½»­ ¿²¼ °®±½»¼«®»­ò Ç±« ©·´´ ¾»
®»­°±²­·¾´» º±® ¼»º·²·²¹ ¿²¼ ¼»ª»´±°·²¹ ­±º¬©¿®» º±®
¬¿­µ­ ¿­­±½·¿¬»¼ ©·¬¸ ¬¸» ¼»ª»´±°·²¹ô ¼»­·¹²·²¹ ¿²¼
¼»¾«¹¹·²¹ ±º ­±º¬©¿®» ¿°°´·½¿¬·±²­ ±® ±°»®¿¬·²¹
­§­¬»³­ò

ÖÑÞ ÎÛÏË×ÎÛÓÛÒÌÍ É±®µ ·­ ²±²ó®±«¬·²» ¿²¼ ª»®§ ½±³°´»¨ô ·²ª±´ª·²¹ ¬¸»
¿°°´·½¿¬·±² ±º ¿¼ª¿²½»¼ ¬»½¸²·½¿´ñ¾«­·²»­­ ­µ·´´­ ·² ¿®»¿
±º ­°»½·¿´·¦¿¬·±²ò Ô»¿¼·²¹ ½±²¬®·¾«¬±® ·²¼·ª·¼«¿´´§ ¿²¼
¿­ ¿ ¬»¿³ ³»³¾»®ô °®±ª·¼·²¹ ¼·®»½¬·±² ¿²¼ ³»²¬±®·²¹ ¬±
±¬¸»®­ò ÞÍ ±® ÓÍ ¼»¹®»» ±® »¯«·ª¿´»²¬ »¨°»®·»²½»
®»´»ª¿²¬ ¬± º«²½¬·±²¿´ ¿®»¿ò é §»¿®­ ±º ­±º¬©¿®»
»²¹·²»»®·²¹ ±® ®»´¿¬»¼ »¨°»®·»²½»ò
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INTRODUCTION 

In this report, I respond to the comments and analyses of Dr. Ali Saad that are 

included in his expert report, submitted on July 19, 2019.   Dr. Saad’s report responds to 

data and approaches that the Office of Federal Contract Compliance Programs (OFCCP) 

included in their Second Amended Complaint (SAC).  The data and approaches in the 

SAC differ in numerous ways from those used in my July 19, 2019 report, “Analysis of 

Gender and Racial Differences in Compensation at Oracle, 2013-2018.”  Some of the 

data and approaches, however, are similar to those that I used in my report.  I discuss here 

only those parts of Dr. Saad’s report that are relevant to the data and approaches used in 

my report.  To the extent that the data and approaches Dr. Saad reviews are not relevant 

to my analyses, I do not respond.   

I focus on the principal issues raised in Dr. Saad’s report: how to measure and 

analyze whether there are patterns of gender and racial differences in compensation-

related outcomes for Oracle employees, and which are the appropriate employee 

characteristics or controls to include in analyses of gender and racial differences in such 

outcomes.1  The question I analyze is whether there is evidence that women, Asian, or 

African American employees who come to Oracle with equivalent credentials to men or 

white employees have systematically different compensation outcomes, including 

 
1  Dr. Saad objects to the use of Medicare earnings in his report.  He implies, incorrectly, that 
Medicare earnings do not reflect current year earnings accurately because they are decreased by varying 
choices of contributions to retirement plans. Dr. Saad is incorrect.  Contributions to pension plans are 
included in Medicare earnings   He also objects to Medicare earnings because they sometimes reflect 
earnings based on decisions made in other years, such as exercising bonus stock options.  While his point is 
empirically accurate, and potentially an issue for measuring individual earnings, it is not an issue for 
measuring group differences.  If we want to get average earnings for a group, the exercising of stock 
options would “average out” for the group by combining employees who are awarded such options but do 
not yet cash them with those who are cashing in from past compensation.  On average, they should “even 
out” for the group to reflect their overall experience at getting such compensation.   
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whether there are gender and racial differences in Oracle’s initial job assignments and 

promotions or subsequent assignments that contribute to the differences in current 

compensation.  Any differences in outcomes by gender or race evident in the statistical 

analyses must come from one or a combination of the following reasons: (1) gender or 

racial differences in treatment when setting compensation; (2) systematic differences by 

gender or race in job assignments, or (3) systematic differences by gender or race in 

unmeasured characteristics after controlling for any gender or race differences in 

measured characteristics.  The first two are forms of gender or racial discrimination, 

while the last reason ascribes gender and racial differences to a systematic inferiority in 

qualifications that are observed by Oracle management (but that are not recorded in the 

database) for women, Asian, and African American employees with the same database-

recorded qualifications as men and white employees.   

The principal opinions discussed in more detail below are: 

 Statistical analyses of whether there is gender and racial discrimination in 

compensation by an employer are required to use only exogenous 

characteristics of employees.  Exogenous characteristics are those that the 

employee, and not the employer, control.   

 Dr. Saad’s report presents no statistical analyses of gender and racial 

compensation discrimination using only exogenous characteristics.  He does 

not control for the obvious exogenous characteristic of education.  Rather, 

most of his control variables, such as job title and organizational name, reflect 

Oracle’s decisions.  These are the very decisions whose gender and racial 

neutrality are to be determined by the statistical analysis, and not assumed. 
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 Exogenous characteristics include the skills that employees have as they come 

to the employer, such as educational attainment and prior experience, and time 

at the current employer.  The analyses in my prior report control for these 

characteristics in the estimation of gender and racial compensation disparities.  

Dr. Saad’s report identified another potentially exogenous control variable, 

patent production.  When I add this characteristic (which is likely to be 

endogenous, that is affected by Oracle assignments) to the exogenous 

characteristics I previously included, the estimated gender and racial 

compensation disparities decrease by about fifteen percent and remain large 

and highly statistically significant. 

 Dr. Saad’s use of cumulative years of leave of absence as a control effectively 

justifies compensation discrimination against mothers, biasing the 

measurement of gender compensation differences.  Leaves of absence 

decrease experience.   Adjustment of experience for the leave of absence is the 

correct approach to the consideration of the compensation effects of taking a 

leave of absence. 

 While endogenous characteristics, such as Oracle’s job assignments, may be 

used to assess the sources of gender and racial compensation disparities, they 

cannot be used as measures of discrimination.  Dr. Saad’s use of controls for 

time in job and organizational name of job are clearly endogenous variables.  

Organizational name of job is a problematic control because Oracle indicated 

it does not measure the product produced, labor economics theory indicates it 

should not affect compensation, almost all employees move between these 
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organizational names, and the control adds hundreds of variables to the 

analyses resulting in insufficient data to precisely estimate the effects of any 

control variables, including gender and racial disparities. 

 Dr. Saad’s clustering of word descriptions of jobs also creates endogenous 

variables, as Oracle creates the job descriptions and assigns employees to 

them.  The sorting of one job for 500 employees into 24 word clusters is 

descriptive, but does not appear to meet scientific standards for explanation.  

The example he gives for one job title is limited in scope.  The example shows 

that clusters are not connected to the racial disparity in compensation and have 

a fractional effect on the gender disparity in compensation for this one job.   

 Dr. Saad’s study of global career level at hire for experienced hires does not 

refute my findings of gender and racial differences in initial assignments.  

o  His analyses include less than a fifth of employees in the 

compensation analyses. 

o His analyses do not control for the global career levels of the job 

requisitions.  When global career levels of the job applied for are 

controlled, there are significant gender and racial disparities in 

assignments. 

 Dr. Saad’s study of starting salary for experienced hires does not refute my 

findings of gender and racial differences in initial assignments.  

o  His analyses include less than a fifth of employees in the 

compensation analyses. 
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o His analyses include detailed controls for job assignment at hire, 

which is the outcome of interest.  He gets his results by including 

endogenous variables and not including any control for education, an 

exogenous variable. 

 Dr. Saad’s study of pay growth effectively removes the two most important 

sources of pay growth, job title and global career level changes, and does not 

control for prior pay.  When all sources of pay growth are included and initial 

pay is controlled, women experience significantly less pay growth.   

 I present the bases for these conclusions in the next three sections.  The first 

section examines the criterion for including specific characteristics or control variables in 

order to determine whether gender and racial compensation disparities exist.  The 

subsequent section compares the approaches taken by Dr. Saad and me, both 

conceptually and empirically.  The next two sections examine the role of initial job 

assignments and pay, and of job assignments and pay decisions subsequent to hire, on 

gender and racial compensation disparities.  

 
EMPLOYEE CHARACTERISTICS INCLUDED IN THE ANALYSIS 

In my July 19, 2019 report, I present a series of statistical analyses estimating 

compensation differences by gender and race, for each year between 2013 and 2018. 

After discussing the differences between a compensation analysis that explains individual 

differences and one that explains group differences, I report my analyses showing the 

effects on measured gender and racial differences of adding characteristics or controls.  

Specifically, I compare the gender or racial coefficients across the compensation 

regression analyses.   Tables 1 through 3 in my report, presented in several panels, show 
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the effects on the measured gender or racial disparity of adding controls for various 

characteristics.  The columns of each panel for each table show the gender or racial 

coefficients as I add various controls to the regression analyses.  The individual panels 

differ in the dependent variable used (Medicare compensation versus base pay versus 

restricted stock units), and in the employee observations included (all employees versus 

those with education data versus employees with records of job at hire).    

My analyses establish that the compensation differences by gender and by race 

are not the result of differences in exogenous characteristics.  Exogenous characteristics 

are the characteristics of Oracle employees when they arrive at Oracle (education and 

prior experience) and the tenure or quantity of company experience they accrue after 

arrival.   Exogenous characteristics are characteristics that Oracle does not control, but 

that employees themselves control.   

Table 1 of my July 19, 2019 report presents clear evidence that the measure of 

compensation disparities for women is not affected by experience or education controls, 

showing that women are comparable to men with respect to these characteristics, at least 

in terms of the effects of the characteristics on compensation.  When I add job descriptors 

(for example, column 6 of Table 1(a)), the measured gender disparity falls by about a 

quarter, implying that women are in different job areas or fields.  To the extent that this 

variable accurately (and only) reflects gender differences in areas of prior experience and 

education, it is an appropriate control.  The disparities in compensation by gender, after 

adding the job descriptors control, remain highly statistically significant and are generally 

over ten percent.  If the job descriptors -- based on decisions made by Oracle -- are biased 
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in any way, then the estimated gender disparities controlling for job descriptor are 

understated.   

Table 2 of my report presents clear evidence that the measure of compensation 

disparities for Asian employees is not affected by education or tenure controls, showing 

that Asian employees are comparable to white employees in these characteristics at least 

in terms of their effects on compensation.  When I add age (for example, column 3 of 

Table 2(a)), the measured Asian disparity falls by about ten percentage points, implying 

that Asian employees are younger and therefore have less experience than white 

employees.  The disparities in compensation for Asian employees, after adding the age 

control, remain highly statistically significant and are generally over ten percent.  In 

contrast to the gender disparity, the racial disparity for Asian employees does not change 

when job descriptors are added to the analyses.  Asian employees are comparable to 

white employees of the same experience and education in their areas of specialization. 

The measured Asian disparity, after controlling for the exogenous characteristics of 

education, experience, and area of specialization, is between 10 and 18 percent and 

highly statistically significant in every year between 2013 and 2018. 

Table 3 of my report indicates that compensation disparities for African American 

employees are not affected by education or tenure controls, showing that African 

American employees are comparable to white employees in these characteristics, at least 

as weighted by the effects of the characteristics on compensation.  As for Asian 

employees, however, the addition of age (for example, column 3 of Table 3(a)) results in 

a drop in the measured African American disparity of about a third, implying that African 

American employees are also younger and therefore have less experience than white 
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employees.  As with women, the addition of job descriptors decreases the estimated racial 

disparity. The measured racial disparity for African American employees, after 

controlling for the exogenous characteristics of education, experience, and area of 

specialization, is between 22 and 32 percent and statistically significant in every year 

between 2014 and 2018.  The disparity in 2013 is not statistically significant.  As 

explained in my July 19, 2019 report, there are simply too few African American 

employees at Oracle to permit precision in statistical analyses of compensation disparities 

between African American and white employees.   

The main reasons for the differences in the estimated effects of gender and race 

on compensation between my report and Dr. Saad’s report are differences in the 

employee characteristics or controls.   Dr. Saad decreases the statistical power of his 

analyses by adding hundreds of control variables and by dividing employees into 

separate, smaller groupings.  Specifically, Dr. Saad includes several hundred control 

variables for Oracle’s assignment of employees to organizations and job titles 

(endogenous variables), but includes no controls for education (exogenous variables).  

Dr. Saad’s studies answer a different question from the question I address in my report.  

Dr. Saad studies gender and racial compensation differences within a job, and does not 

evaluate compensation differences arising from gender or racial differences in Oracle’s 

promotion or initial assignment decisions.  The gender and racial compensation effects of 

job assignments cannot be analyzed with a statistical analysis that controls for job 

assignments (effectively assuming from the start that no such gender and racial 

differences exist).  Dr. Saad shows that most of the gender and racial differentials in 

compensation are due to gender and racial differences in job assignments.  I concur with 
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this finding, as shown in my July 19, 2019 report.    He assumes without any scientific 

testing, however, that all of these differences in jobs (at the level of organizational names 

and standard job titles) are due to the unobserved systematic productivity inferiority of 

women, Asians and African American employees who are otherwise identical in age, 

tenure, education, and job descriptors to their male or white counterparts.  

I discuss endogenous and exogenous characteristics or controls in greater detail 

below.   The next section reviews the concepts of endogeneity and exogeneity.  The 

subsequent section reviews the reasons why endogenous controls cannot be included in 

any analyses, including analyses of race and gender discrimination.  In the following 

section I discuss the endogenous and exogenous characteristics or controls used by Dr. 

Saad and by me and present some additional analyses that clarify the roles of these 

characteristics in determining gender and racial disparities. 

 

The Concepts of Endogeneity and Exogeneity 
 

A characteristic is considered to be “endogenous” (i.e., determined “inside”) if its 

value is determined, at least in part, by the process (or the behavior) the statistical 

analysis is describing.  Alternatively, a characteristic is considered to be “exogenous” 

(i.e., determined “outside”) if its value is determined outside the process (or the behavior) 

the statistical analysis is describing.   For example, the educational attainment of an 

employee is not determined by an employer’s decision, so educational attainment is an 

exogenous attribute, determined outside of Oracle.   The job title of an employee is 

assigned by the employer.  Current job title is the accumulation of the employer’s initial 

job title assignment and the employer’s subsequent job assignments of promotion 
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decisions.  So, job title is an endogenous attribute, determined, at least in part, by 

Oracle’s employment processes.2  

 

Endogenous Characteristics Cannot Be Included 
 

Both Dr. Saad and I want to compare women, Asian, African American, men and 

white employees who are “similarly situated.”  For these comparisons, Dr. Saad defines 

similarly situated persons as those whom Oracle has defined as similarly situated 

(endogenously), that is, as those whom Oracle has assigned to the same job and same 

tasks (or clusters).  He does not use the clearly exogenous (to Oracle’s decision-making) 

characteristic of education (a characteristic which employees, and not Oracle, control) to 

define “similarly situated.”  

Dr. Saad’s approach to deciding which employee characteristics should be 

included in his analysis is circular because his approach requires the assumption that 

Oracle does not discriminate in job assignments, as a condition or premise for his test of 

whether Oracle discriminates in compensation.  If there were discrimination at Oracle, 

then that discrimination would quite likely affect how women, Asian, African American, 

men, and white employees were assigned to jobs; that is, discrimination would affect how 

they were promoted and assigned to jobs and tasks at hire.  If there were discrimination, 

women, Asian, African American, men, and white employees with the same relevant 

 
2  The standard approach to these issues in the economics of discrimination literature is discussed in 
David E. Bloom and Mark R. Killingsworth, “Pay Discrimination Research and Litigation: The Use of 
Regression,” Industrial Relations, 21:3, (Fall 1982).  They explain that only “pre-hire” characteristics of 
employees are “not affected by practices of the present employer…[and] not subject to the kinds of 
difficulties that arise in the context of analyses… which in effect control for at-hire or post-hire variables 
denoting job level or job type at one’s present employer.” (p. 326).  Later, at p. 329, “The essential point is 
that both pay and [having a particular current job placement] are outcomes that depend on decision of the 
employer, i.e., they are ‘endogenous.’” 
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skills would be assigned to different jobs and tasks.  An analysis of discrimination that 

assumes from the start that such work assignments are nondiscriminatory (or exogenous 

and not endogenous) begs the question.  Dr. Saad’s inclusion of endogenous attributes 

means that his analyses are biased toward finding no discrimination when discrimination 

truly exists.   

 My approach to the inclusion of employee characteristics is fundamentally 

different.  I make no assumption, one way or the other, about whether Oracle 

discriminates.  I use exogenous employee attributes that are not the result of Oracle’s 

decisions, but are the result of employee’s decisions, to define similarly situated 

individuals.  Women, Asian, African American, men, and white employees are similarly 

situated when they come to Oracle with equivalent education and work experience, 

characteristics that are not the result of Oracle’s decisions.   Although some of my 

analyses control for Oracle’s endogenous job assignments, I perform them only to parse 

out the specific sources or practices that yield differential compensation by gender or 

race, such as compensation differences within-job versus compensation differences 

arising from promotion versus compensation differences arising from the initial job 

assignment.3   Full and complete analyses of gender and racial differences in 

compensation require that there be no assumption that Oracle does not discriminate; full 

and complete analyses of differences in outcomes require that the statistical analysis use 

exogenous characteristics and not be biased by including endogenous characteristics of 

employees (those characteristics that are the result of decisions by the employer).  There 

 
3  I also use some of Oracle’s broader assignments of job (job descriptors) as measures of the field or 
area of education and prior experience.  Implicitly, I then assume for the sake of argument that there is no 
discrimination in this level of assignment of employees at Oracle.  If these assignments were to be affected 
by gender or race, then I have underestimated the compensation differentials by gender or race. 
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can be no prejudicial assumptions that Oracle does not discriminate in fair and accurate 

statistical analyses, or tests, of whether they discriminate. 

 As described above, an endogenous characteristic is one affected by the process 

under investigation, regardless of the direction of the effect.  If the endogenous attribute 

at issue is also “tainted”—that is, the direction of the effect is clearly adverse to women 

or Asian or African American employees—then including that effect results in biased 

underestimates of the extent of the true gender and racial differences.   

 

Identifying Exogenous Characteristics 
 
 So how do these issues affect the list of characteristics that should be included in 

an analysis of gender and racial disparities in compensation and initial job assignments?  

Because I examine whether there are unexplained gender and racial disparities that are 

consistent with discrimination among employees who are “otherwise the same,” I require 

data capable of identifying which employees are “otherwise the same” that are exogenous 

or not potentially tainted by Oracle’s gender or race discrimination.  

 In the next subsection, I describe the most obvious exogenous characteristics as 

used in my analyses included in my report of July 19, 2019.  The second subsection 

discusses the characteristics that Dr. Saad used in his analyses included in his report of 

July 19, 2019 and that I did not.   
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Education, Age, and Tenure  

I use educational attainment and years of experience prior to coming to Oracle,4 

as well as time at Oracle,5 as metrics, which are unlikely to be affected by any potential 

discrimination by Oracle, to identify similarly situated employees.   I am not using 

educational attainment or years of non-Oracle experience primarily as measures of 

productivity differentials among employees in the same job.  While there is evidence that 

education and work experience acquired with other employers affect productivity levels 

within a job,6 that is not how I use them in my analyses.  I use education and non-Oracle 

experience along with other characteristics, including time at Oracle and job descriptors 

(not as job controls, but as measures of the field or area in which education and prior 

work experience occurred) as independent or exogenous measures of employee attributes 

that Oracle does not control.  These measures, which are not affected by the very 

discriminatory behavior that we are trying to detect, define similarly situated, or 

“otherwise the same,” employees of different races and genders at Oracle.   The 

 
4  I use age (and age squared) along with controls for highest degree attained and for Oracle tenure 
as a proxy for experience before coming to Oracle. 
 
5  Dr. Saad criticizes the OFCCP analyses supporting SAC for not considering leave of absence time 
in calculating the amount of tenure at Oracle.  My computation of time at Oracle, as used in my July 19, 
2019 report, did remove leave time in calculating time at Oracle. I discuss below the reasons why Dr. 
Saad’s techniques for measuring tenure at Oracle are flawed. 
 
6  Dr. Saad’s discussion of the correlation between age and compensation within a job and global 
career level (Software Developer IC4) at pp. 106-108 of his report is misleading because it is based on the 
well-known “ecological inference fallacy.”    As software developers (or workers within any skill category) 
age, the more successful ones move to higher global career levels and the less successful ones stay at lower 
levels.  Similarly, the youngest software developers who are more talented are more likely than the less 
talented to have attained global career level 4.  As a result, the naïve correlation of age with compensation 
within the software developer 4 job ignores the larger ecology of how movement in and out of the 
particular job and global career level interacts with age and compensation.  The youngest software 
developers within a global career level are the most talented (and therefore more highly compensated) of 
their age group and the oldest are the least talented (and therefore less compensated) of their age group.  As 
a result, the observation of a flatter age-compensation curve reflects the selection into and out of the job, 
and not the relationship of age, other things being equal, to compensation or productivity. 
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education measures are statistically significant, with the expected effects, in my analyses 

of gender and racial disparities in compensation.  Table R1, for example, shows the 

estimated effects of various educational attainments on compensation in 2018, in the 

Information Technology, Product Development, and Support job functions for men and 

women and in Product Development job function for Asian and white employees.  The 

coefficients are of magnitudes entirely consistent with the expectations of labor 

economics.7   

Variables Included in Dr. Saad’s Compensation Analyses 

Dr. Saad adds four variables that I did not include in any column of my Tables 1, 

2, and 3.  These include data on patents, cumulative leaves of absence, time in current 

job, and organizational names of job assignment.  Time in current job and the 

organizational name of current job are both clearly endogenous variables set by Oracle.  

They are characteristics determined by Oracle’s decision-making.  As endogenous 

variables, they cannot be used to measure the gender and racial disparities in 

compensation.  I will discuss these two variables in more detail below as endogenous 

variables. 

Patents. Dr. Saad uses the data on whether an employee has ever received a bonus 

from Oracle for receiving a patent as a control variable in his compensation analyses.  As 

employees who develop patents are more productive than those who, given the same 

assignments, do not, and the innovativeness represented by patent attainment is arguably 

an exogenous variable to Oracle, patents, especially patents awarded before hire at 

 
7  Table R1 provides the education estimates for the results reported in Column 4 of my Tables 1b 
and 2b from my July 19, 2019 report.  Please note that the estimation technique measures the effects of 
these degrees relative to a bachelor’s degree. 
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Oracle, may be reasonably included in an analysis of gender and racial compensation 

disparities.  It does not appear, however, that data on prior patents awarded were 

considered.  Rather, Dr. Saad uses compensation data indicating whether an employee 

has ever received a bonus for receiving a patent as an Oracle employee.  If there were no 

evidence of racial or gender differences in assignments to project teams, in whether 

members of a project team are included on a patent, and if all patent holders receive a 

bonus,8 then receiving a bonus for a patent is an exogenous and therefore appropriate 

variable to include.  If Oracle were to differentially assign women, Asian, or African 

American employees to project teams developing patents, then the patent bonus variable 

should not be included as a control in analyses of gender and racial compensation 

disparities. Another way to say this is, if Oracle were to assign women, Asian, or African 

American employees to teams responsible for cutting edge products and services at a 

different rate than were men and white employees, then the patent bonus variable is 

endogenous and should not be included.   If women, Asian, or African American 

employees were less likely to be included in patent applications by their project teams, 

then the patent bonus variable should not be included as a control in analyses of gender 

and racial compensation disparities.  If there were gender or racial differences in whether 

Oracle employees listed on patents are awarded a bonus, then the patent bonus variable 

should not be included as a control in analyses of gender and racial compensation 

disparities.  I have produced extensive evidence of differential assignments by gender and 

race among Oracle employees.  I cannot accept the fact that an employee at some time 

 
8   Oracle states that these awards are at the discretion of the Oracle patent department (see 
ORACLE_HQCA_0000414169-70.pdf, ORACLE_HQCA_0000414368-71.pdf, and 
ORACLE_HQCA_0000414372.ppts for example).  I have not seen any data that allows me to determine 
how frequently such discretion is used. 
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received a patent bonus as endogenous (unaffected by Oracle’s decisions) in the absence 

of evidence that the above standards have been met.  I also note that Dr. Saad could have 

obtained data on patents prior to Oracle employment, a clearly exogeneous variable, from 

the applications materials.  He did not do so. 

I add this patent variable to the analyses presented in the 7th column of Tables 1(a) 

and 2(a) of my July 19, 2019 report.  The effects of including patents on the measurement 

of gender and racial disparities within jobs appear on Tables R2 and R3.   

Adding a control for having received a patent bonus decreases the gender 

disparity.  To determine this, I compare the gender coefficients of column 2 (which adds 

a control for having received a patent bonus) with column 1 (which has the same controls 

with the exception of the patent bonus) of Table R2.  The gender disparity decreases by 

about two percentage points, or by about 15 percent.  The gender compensation disparity, 

after controlling for patents, is between 9 and 13 percent and 6 to 8 standard deviations.  

Adding a control for having received a patent bonus also decreases the Asian 

compensation disparity.  As with gender, I compare the race coefficients of column 2 

(which adds a control for having received a patent bonus) with column 1 (which has the 

same controls with the exception of the patent bonus) of Table R3.  The racial disparity 

decreases by between two and two and a half percentage points or by about 15 percent.  

The Asian compensation disparity, after controlling for patents, is between 10 and 16 

percent and 5 to 8 standard deviations.   

Cumulative leaves of absence.  In my July 19, 2019 report, I controlled for 

cumulative leaves of absence by reducing the time employed at Oracle by the cumulative 

leave time.  Time at Oracle quantifies the experience within the firm that each employee 



17 
 

has.  This experience within the firm allows employees to get more on-the-job training 

and therefore become more productive.  Taking a leave of absence, while keeping the 

employee in touch with the company, removes that employee from exposure to on-the-

job training.  Dr. Saad does not adjust work experience measures for cumulative leaves of 

absence, but adds a new control variable, cumulative leaves of absence.  Leaves of 

absence affect compensation because they reduce work experience.  Women are more 

likely to take leaves of absence for maternity and child care leave.  Dr. Saad’s decision to 

account for leaves of absence as a separate control variable, rather than by adjusting 

experience controls appropriately, amounts to justifying discrimination against mothers. 

Women have higher cumulative days of leave of absence because they take parental 

leave.  It is reasonable to account for any ensuing differences in exposure to on-the-job 

training.  The use of a separate variable effectively “marks” mothers and downwardly 

biases the gender disparity.   

Table R4 presents two panels for each of the job functions illustrated in the graph 

on page 86 of Dr. Saad’s July 19, 2019 report.  The table first reports Dr. Saad’s 

regression results from the computer backup that he sent to explain his graphics.   The 

graphics show that the only year with a statistically significant gender disparity is 2013 

for the PRODDEV job function.  The regression model details that yielded that result is 

reported in the first row of Table R4.  The gender coefficient appears in column 1.9  

Column 2 shows the coefficient on his cumulative leave variable, which is -0.0479. 

Columns 3, 4, and 5 report Dr. Saad’s coefficients for Oracle USA tenure, previous 

 
9  Dr. Saad appears to have adjusted his regression coefficients throughout his report to yield the 
precise percentage difference, so the coefficient of 0.0177 becomes 1.75% 
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experience, and total Oracle years (includes experience in acquired companies and Oracle 

companies that are not Oracle USA).   

I note two important aspects of these various types of experience coefficients in 

Dr. Saad’s regressions.  First, the coefficients are negative, meaning that employees with 

more experience receive lower compensation than those with less experience. Second, the 

years of cumulative experience (effectively a motherhood control) is also negative, and at 

a magnitude that is a multiple of the other experience measures.  If experience of any 

type does not increase compensation, then why would taking a leave of absence (which 

reduces experience) have a negative effect, and such a large one, on compensation?  Why 

does the cumulative leave in years control have an effect that swamps all of the other 

experience effects?  These results are consistent with the hypothesis that the cumulative 

leave in years control is not measuring productivity effects of taking a leave but is 

identifying mothers who receive less compensation.  In this case, the coefficient on 

cumulative years of leave reflects a compensation disparity for mothers.  Such a variable 

should not be included as a control in an analysis of gender disparity.  

Dr. Saad’s regression analysis underestimates the gender disparity due to the 

inclusion of a motherhood control.  The second panel in Table R4 repeats Dr. Saad’s 

analysis, but corrects his treatment of cumulative years of leave.  This panel takes the 

cumulative years of leave and subtracts it from tenure at Oracle.  The re-estimation, then, 

eliminates the cumulative years of leave variable, reformulates the tenure at Oracle 

variable and computes the gender disparity, which is the gender coefficient in column 1.  

This was done for each year, 2013 through 2018.  As a result, the gender coefficient for 
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employees in the PRODEV job function increases in absolute value and becomes 

statistically significant at 3 to 4 standard deviations in each year. 

The next two panels on the table perform the same analyses for employees in the 

INFTECH job function.  The results parallel those for PRODEV.  The number of women 

(and of men) employed in INFTECH is much less than in PRODEV, however.  As a 

result, the coefficients of all control variables are less precisely measured.  Note that 

many of the experience controls are not statistically significant.  As for PRODEV, the 

gender coefficient increases in absolute value when the motherhood control is removed.  

The gender disparity becomes statistically significant in each year except 2016.  This is 

remarkable for a regression that includes over 100 control variables (see column 6) and 

only 124 to 143 women (see column 7).  As I discuss below, Dr. Saad’s analyses 

frequently reduce statistical significance by partitioning the analyses into subdivisions 

that lead to imprecision.10   

In summary, education, prior experience, and tenure are exogenous variables.  

Having obtained a patent could be an exogenous and records of bonuses for getting a 

patent may reflect that characteristic.  Given the evidence of gender and racial disparities 

in Oracle’s job assignments, however, it is likely that this variable is endogenous.  

Cumulative leaves of absence are also exogenous, but must be considered by adjusting 

experience controls and not by labeling women taking parental leave.  

  

 
10  I also note that the experience coefficients are quite similar for PRODEV and for INFTECH, 
further illustrating why it is inappropriate to partition the analyses and lose precision.   
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Endogenous Characteristics 
 

Oracle’s assignments of employees to specific jobs, including job titles, global 

career levels, organizational names within Oracle and time in current job are endogenous 

because Oracle sets the values for these characteristics.  If Oracle were truly to 

discriminate, such discrimination would affect the values of these characteristics, as well 

as affecting compensation.   

 In my July 19, 2019 report, I include job titles and career levels in the last analysis 

reported in the last columns of each panel in Tables 1, 2, and 3.  I perform these 

particular analyses to determine the sources of compensation disparities.  I calculate the 

share of overall compensation disparities arising from pay differences within the same 

job and differences in job assignments.  The analyses controlling for Oracle’s job 

assignments allow me to determine disparities within the same job.  The analyses 

controlling only for exogenous employee characteristics provide me with the complete 

gender and racial compensation disparities for employees who came to Oracle with the 

same education and prior experience and who have the same tenure at Oracle.  By 

subtracting the disparity within job from the total disparity, I assess the roles of 

compensation disparities arising from differences in job assignments and compensation 

disparities within jobs in creating total disparities. Both women and Asian employees of 

the same experience and education experienced compensation disparities within job title 

and global career level, although the size of the disparity was substantially smaller after 

taking account of the gender and racial differences in Oracle’s job assignments.   
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In my analyses of the effects of current job assignments in my July 19, 2019 

report, I did not control for time in current job or for the job’s organizational name within 

Oracle.  Dr. Saad includes these two characteristics in his analyses.  

Time in Current Job.   

I do not control for time in current job because the variable is a measure of 

promotion timing.  Adding this variable to the analyses of gender and racial 

compensation disparities means that the estimated disparities do not include any 

consideration that promotions may take longer for woman, Asian, and African American 

employees, with the same experience and time at Oracle.  As long as we recognize that 

this is an endogenous variable, set by Oracle, and therefore potentially reflecting 

discrimination, however, it can be included in an analysis to measure the effect of 

differences in current job assignments on gender and racial disparities.   

Table R2 shows the effects of adding time in current job to the measurement of 

the gender disparity at Column 4.  As discussed above, this table is adding variables to 

the analyses shown in Table 1(a) of my earlier report.  By comparing the coefficients in 

Column 4 to those in Column 3, we can see that the time in current job has virtually no 

effect on the gender disparity, reducing it by between zero and 0.3 percentage points.  In 

all years, the gender disparity within current job is between 4.2 and 5.3 percent and 

remains highly statistically significant at four standard deviations.  

Table R3 shows the effects of adding time in current job to the measurement of 

the Asian-white disparity at Column 4.  As discussed above, this table is adding variables 

to the analyses shown in Table 2(a) of my earlier report.  By comparing the coefficients 

in Column 4 to those in Column 3, we can see that the time in current job reduces the 

Asian compensation disparity generally by about ten percent, or between 0.2 and one 
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percentage points.  In all years, the Asian disparity within current job is between 2 and 6 

percent and remains statistically significant at two to four standard deviations for all 

years but 2013. 

Organizational Name.  

 I also did not control for organizational names in my analyses in my July 19, 

2019 report.  While I think it reasonable to include time in current job for measuring the 

extent of compensation disparities coming from within job differences, I do not think it 

reasonable to include the organizational name for each job.  There are four reasons not to 

include these controls, even when using endogenous controls.  First, there is no reason to 

place equally qualified women, Asians, or African Americans who are in the same job in 

lower paying organizations within Oracle.  Second, labor economic theory indicates that 

there is no reason for employees to accept less compensation because Oracle makes less 

money from the product produced at their organization than for the product produced at 

another organization by identically qualified employees.   Third, because employees 

work in multiple organizations within the same year, organizational names are 

questionable indicators of productivity differences among employees.11  Fourth, controls 

for organizational name add hundreds of variables to the regression analyses undermining 

the precision of the estimates of gender and racial compensation disparities.  I discuss 

these reasons in more detail below. 

 
11  At paragraph 116 of his July 19, 2019 report, Dr. Saad describes organization (and his computer 
backup shows that this is organization name) as correlated “at least in a general way” with products and 
services worked on.  Oracle represented that organization names were cost centers used for tracking various 
financial outcomes.  Oracle went on to say that not every product and service team had an organization 
name identified with it (Letter of June 29, 2018 from Jinnifer Pitcher to Laura C. Bremer page 8.)  If Dr. 
Saad wants a control for product or services produced, he should use a control variable that actually 
represents them.  Organizational name does not.    
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In the absence of discrimination, I do not expect that Oracle systematically 

assigns women, Asians, or African American employees to those organizations within 

Oracle that yield less profit or are lower paying than those organizations employing men 

or white employees in the same job with the same education and experience.  There is no 

reason for women, Asian, or African American employees of the same education and 

experience (exogenous characteristics) as men or white employees to be located in 

organizations within Oracle that pay them less. 

I do not understand why organizational name should lead to any compensation 

differences among equally skilled employees. Dr. Saad correctly states that pay is a 

function of productivity.  Productivity determines the willingness of employers to pay, or 

as an economist would explain, the demand for labor at a given pay level.  Demand for 

labor alone, however, does not determine pay.  Actual pay also depends on the 

willingness of employees to work at a given pay level, or as the economist would explain, 

the supply of labor at a given pay level.  While the revenue or profit from a particular 

product affects the willingness of Oracle to allocate money to pay wages in producing the 

product, the observed pay to employees also depends on the willingness of Oracle 

employees to accept lower pay only because they are creating a less profitable product.  

There is no reason for an employee of a given skill level and ability to accept lower pay 

producing product “A” when the same skills are paid higher for producing product “B.”  

Pay is determined by the intersection of demand for, and supply of, workers.  Dr. Saad is 

ignoring universally accepted theory in labor economics.  Labor economists agree that 

companies selling their product at less profit than do other companies hire fewer workers 

(because their demand for labor at each wage level is less than for more profitable 
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companies).   However, these companies must still pay the workers hired the 

“competitive wage” (due to the supply of labor being the same for them and for more 

profitable companies).   According to labor economics, any lower profitability translates 

into fewer workers, but not into lower wages. 

Organizational name is a fluid characteristic.  Virtually all employees within the 

job functions included here work in more than one organizational name between 2013 

and 2018.  Table R5 lists the distribution of the number of different organizations in 

which the 8,658 employees worked between 2013 and 2018.   

Finally, the inclusion of organizational names in the composition analyses 

compromise the precision with which the effects of gender and race, as well as all other 

variables in the analysis can be determined.  I understand that it might well appear to the 

lay observer that it is better to be more inclusive; that is, to include all characteristics that 

might reasonably be expected to influence the compensation, promotions, or job 

assignments of individual employees at Oracle.  Social scientists widely accept, however, 

that is simply not the case, for two main reasons:   

First, we must consider the power of the statistical analyses; that is, the 

capacity of the data available (number of observations or employees) to measure 

accurately the effect of each specific characteristic, as the number of 

characteristics included in the analyses increase while the number of observations 

(employees) stays the same.  There is no “free lunch” in adding thousands more 

employee attributes to the analyses.12  The studies or analyses should be designed 

 
12  Statistics textbooks warn against putting a large number of variables in any analysis.   For 
example, see Mario F. Triola, Elementary Statistics, 9th ed. (Boston: Pearson/Addison-Wesley, 2004): pp. 
545-546;  Peter Kennedy, A Guide to Econometrics, 4th ed. (Cambridge, MA: The MIT Press, 1998): p. 95;  
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to provide accurate and precise statistical estimates of the effects of gender and 

race.   Adding characteristics that do not matter (in that they do not differ by 

gender or race after other characteristics are included) decreases the precision, or 

“accuracy,” of the measurement of gender and racial effects.  

Second, we must consider whether each characteristic is “endogenously” 

determined; that is, whether the values of attributes included in the analyses might 

be affected by the very discriminatory behaviors that the statistical analyses are 

meant to detect.  If an attribute is endogenous, then it should not be included in 

the analyses.   

I explain these concerns in more detail below.  

In statistical terms, Dr. Saad’s analyses include large numbers of organizational 

name characteristics, including many that are irrelevant, which “use up” the observations 

on compensation for women, Asian and African American employees to estimate 

hundreds of irrelevant effects, resulting in too few observations (employees) left to 

estimate the effects of gender and race.   Dr. Saad has added too many controls, or 

characteristics of workers, to the model for the effects of the characteristics of gender and 

race to be estimated precisely.  The large number of characteristics included in his 

analyses arises from his decision to include full job title and organizational name and to 

obtain different measures of the effects of each characteristic within each job function in 

his analyses of gender disparities.  One standard textbook on social science research, for 

example, reports that most researchers would recommend at least 100 observations for a 

 
Eric A. Hanushek and John E. Jackson, Statistical Methods for Social Scientists, New York: Academic 
Press, 1977): pp. 93-94.  
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statistical estimate of one characteristic and notes that this value increases when reliable 

estimates for a subgroup, such as African American employees in this case, are sought.13 

Table R6 reports the number of estimated effects of characteristics or controls and 

the number of women, Asian or African American employees in each of Dr. Saad’s 

compensation analyses.   The number of characteristics or controls that Dr. Saad includes 

in his analyses far exceed the standards of the literature, given the number of 

observations and of women or minority employee observations in particular.  Dr. Saad’s 

analyses “wash out” gender and racial effects by taking the relatively small numbers of 

women, Asian and African American employees, distributing them across the large 

number of irrelevant effects of attributes to be estimated, yielding too few left to measure 

gender and racial effects with precision.   

Table R2 shows the effects of adding organizational name of current job to the 

measurement of the gender disparity at Column 5.  As discussed above, this table is 

adding variables to the analyses shown in Table 1a of my earlier report.  By comparing 

the coefficients in Column 5 to those in Column 4, we can see that the organizational 

name of current job reduces the gender disparity by widely varying amounts over the 

years.  The large variation in gender coefficients across years arises from the imprecision 

introduced by adding over 500 additional variables to analyses including only about a 

thousand women.  Adding organizational name of current job reduces the estimated 

disparity arising within the current job by between 7 and 57% or between 0.3 and 2.6 

 
13  See Royce A. Singleton, Jr., and Bruce C. Straits, Approaches to Social Research Third Edition 
(New York: Oxford University Press, 1999), pp. 166-169. 
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percentage points.  In all years, the gender disparity within current job is between 2 and 4 

percent and is statistically significant in only three years, 2015, 2017, and 2018.  

Table R3 shows the effects of adding organizational name of current job to the 

measurement of the Asian disparity at Column 5.  As discussed above, this table is 

adding variables to the analyses shown in Table 2a of my earlier report.  By comparing 

the coefficients in Column 5 to those in Column 4, we can see that the organizational 

name of current job reduces the racial disparity by widely varying amounts over the 

years.    Adding organizational name of current job reduces the estimated disparity 

arising within the current job by between 11 and 100% or between 0.7 and 3.6 percentage 

points.  The Asian disparity within current job becomes statistically insignificant in all 

years.   

Clusters. 

Dr. Saad also implies that differences in job descriptions for the same job title 

might explain gender and racial differences in compensation.  As with the job title, such 

descriptions are also endogenous variables that are controlled by Oracle and therefore 

inappropriate to use as controls for statistical tests of whether Oracle discriminates.  Dr. 

Saad describes the differences in words used to identify tasks for employees in the 

Software Designer 4 job title.  In addition to the endogeneity of clusters of word 

descriptions to Oracle decision making, there are three other problems with considering 

Dr. Saad’s cluster analyses of Software Developer 4 job descriptions as relevant to 

evidence of the presence or absence of discrimination.  First, Dr. Saad’s analysis of 

clusters is descriptive and does not appear to meet standards for scientific explanations.  

Second, there is no basis for assuming that variations in descriptions within job titles vary 

systematically by race or gender. Third, Dr. Saad fails to relate these clusters to gender 
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and racial compensation disparities.  I discuss each of these problems in more detail 

below.   

Dr. Saad claims that his cluster algorithm created the 24 clusters he identifies for 

Software Developer 4 job descriptions.  The computer backup that he provided does not 

demonstrate that to be the case.  While the sorting of job descriptions into a cluster was 

done by the computer algorithm, he appears to have arbitrarily determined that 24 

clusters should be used.  The basis for that determination is not clear to me.  His 

computer backup shows he used a command to set the clusters at 24.14  Normally, the 

programmer plots the word correlations on a graph and then assesses the number of 

clusters that best fit the data.  I could not find any evidence of this having happened.  

Furthermore, there is evidence that Dr. Saad tried different alternatives for the number of 

clusters.  His computer output lists alternatives for 10, 15, or 30 clusters, in addition to 

the 24 he reports.  The bottom line is there is no quantitative or scientific basis for the 

number of clusters he identifies.   

There is no basis for assuming that men and women, Asian and white employees, 

and African American and white employees in the same job title (and, in my analyses 

with the same educational attainment and experience) would systematically differ by race 

or gender in word clusters formed for the same job title.  Furthermore, it is not only a race 

and gender difference in the distribution across clusters that matter, but the differences 

must also be tied to compensation.  Dr. Saad is implicitly assuming that women, Asian, 

and African American employees systematically select into narrower job descriptions that 

also systematically differ in compensation from men and white employees who are the 

 
14  Line 47 of Dr. Saad’s program uses the CUTREE function which sets (or forces) the number of 
clusters at 24 
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same in experience, education, and job title.  He provides no basis for this assumption of 

the gender or racial inferiority of Oracle employees. 

Dr. Saad’s data on the Software Designer 4 job descriptions that he sorted, 

apparently arbitrarily, into 24 clusters include 521 men and women and 491 Asian and 

white employees.  Table R7 shows the results of regressing race or gender alone, then 

race or gender and education, then race or gender and cluster, then race or gender and 

cluster and education, on compensation.  I report the race or gender coefficients and their 

significance for each regression, as well as the adjusted R2 for each regression analysis.  

The cluster control variable has no effect on the measurement of the racial disparity for 

Asian employees.  The cluster variable does decrease the disparity for women by about a 

third.   

Summary 
 

The exogenous control variables for employee education, experience, and tenure 

are appropriate to include in an analysis to evaluate gender and racially discriminatory 

compensation practices.  Being listed on a patent at Oracle may be exogenous (although 

job assignment evidence suggests otherwise) and, if so, appropriate to include as a 

control.  It is less clear that getting a patent bonus is exogenous.  Cumulative years of 

leave is not appropriate as a separate control, but should be used to adjust experience 

measures. 

 Endogenous variables that reflect Oracle decisions about employees are relevant 

to parsing out the sources of gender and racial compensation disparities, but bias any 

evaluation of their existence.  Job titles and global career levels, and potentially getting a 

patent, describe Oracle’s job placement decisions.  Organizational names are problematic 
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even as endogenous variables because they involve the addition of hundreds of control 

variables that undermine the precision of statistical analyses, among other problems.  Dr. 

Saad suggests forming clusters within job titles, but does not connect them to gender and 

racial disparities in compensation.  For the Software Developer 4 job title, clusters have 

no effect on the observed racial disparities and a small effect on the observed gender 

disparity.  

 

COMPENSATION, INITIAL ASSIGNMENTS, AND PROMOTIONS  

 
 My analyses of gender and racial differences in compensation began with an 

analysis that compares men and women, and Asian or African American and white 

employees, who have attained the same educational degrees, are the same age, have the 

same amount of time (tenure) with the company, and are in jobs with the same 

descriptors.  I use job descriptors as indices or proxies of the substantive or content areas 

of an employee’s education and prior work experience.  As explained in my earlier 

report, my analyses test for the total compensation disparities among employees resulting 

from compensation differences within job and from different jobs (due to promotion and 

initial assignment differences) for employees who are comparable in the characteristics 

that employees control and that are not the results of any potential decisions -- or 

potential discrimination -- by Oracle.   

 These analyses clearly established that there were gender and racial disparities in 

compensation after comparing, or grouping, employees of the same education and 

experience.  I then developed a series of analyses to quantify the role of initial placements 

in the compensation differences.  I analyzed initial and current job assignments.   
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I found gender and racial disparities in initial assignments. I found that about half 

of current gender differences in compensation arise from gender differences in job 

assignments at hire for employees of similar experience and education. I found that 

differences in assignments after hire as well as current compensation differentials with 

similar job assignments account for the other half of current compensation differentials 

by gender.    

I found that current Asian-white differences in compensation arise almost entirely 

from differential job assignments by race for employees of similar experience and 

education.  Additional differences in compensation arise from different compensation for 

employees with similar current job assignments.   

As discussed above, if gender and racial discrimination were to exist, the gender 

and racial differences in compensation for employees working in the same job are 

expected to be substantially smaller than the compensation effects arising from gender 

and racial differences in promotion and initial job assignment.  Because gender and racial 

differences in compensation within the same job would be more apparent to everyone, 

including employees and management, they are smaller or less likely to occur.  In my 

analyses, I observe that gender and racial differences in compensation within the same 

job are smaller than racial differences in compensation arising from differences in initial 

assignments.   

Dr. Saad performed some direct evaluations of gender and racial disparities in 

initial assignments and promotions.   I address those studies below.    
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Initial Assignments 
 

I agree with Dr. Saad that the actual jobs in which individuals are placed at 

various levels at Oracle have detailed, and often very specific, education and job 

experience requirements.  All applicants of the same age, educational attainment, and 

specialization area are obviously not equally qualified for all of these varied positions.  If 

one were designing a statistical analysis to assign each individual applicant to each job, 

each of these detailed requirements for jobs and the specific skill set of each individual 

would have to be included.  A statistical model for assigning individuals to particular jobs 

would be rather silly because many of these requirements do not lend themselves to 

quantification and the numbers of hires are too few to allow reliable estimation of the 

effects of the large number of characteristics that such a model would have to include.  

Fortunately, I am not developing statistical analyses for assigning individuals to jobs.  

Rather, I am designing analyses to evaluate statistically whether Oracle systematically 

assigns women, Asian and African American hires to job title and global career levels in 

a way that is different, and inferior to, the assignments of men or white hires.  For this 

purpose, I do not have to include all of the characteristics by which individuals, or jobs, 

differ.  In this case, we only need to include the characteristics by which the genders or 

races differ.    

 Dr. Saad’s analyses of initial assignments of new hires by gender and race do not 

provide the information needed to evaluate whether gender and racial disparities in job 

assignments at hire account for gender and racial disparities in current compensation.  

The problems with his analyses include: 
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 Dr. Saad’s studies include too few of the initial job assignments of relevant 

employees to draw any conclusions about how initial assignments affect the 

compensation of the much larger groups of employees we both analyze. 

 Dr. Saad’s studies do not control for exogenous characteristics that plausibly 

differ by race or gender, including education and job descriptor, and instead 

include the endogenous characteristics determined by Oracle. 

 Dr. Saad’s analyses of whether a newly hired employee’s global career level 

assignment was the same, higher, or lower than that of the job requisition do not 

control for the global career level of the requisition.  When this control is added, 

there is evidence of gender and racial disparities in the global career level of the 

initial assignment relative to that in the job requisition. 

I discuss each of these problems in more detail below. 

Dr. Saad’s analyses of initial assignments include a small subset of employees.  

Dr. Saad’s analyses of gender and racial differentials in assignments at hire include only 

a minority of the assignments at hire for men and women employed in the Information 

Technology, Product Development, and Support job functions, or for Asian, African 

American, and white employees in the Product Development job function between 2013 

and 2018.   Table R8 reports the number of employees whose initial job assignments are 

analyzed by Dr. Saad.  The Table also reports the total number of initial assignments 

made by Oracle between 2013 and 2018, indicating that Dr. Saad analyzes fewer than 

two-thirds of these assignments.  In my analyses linking current compensation 

differences by gender or race to initial assignments, I include all men and women 

employed in Information Technology, Product Development, and Support job functions 
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and all Asian, African American and white employees in the Product Development job 

function between 2013 and 2018.  My analyses of current compensation and initial 

assignments show that initial assignments account for about half of the current gender 

compensation differences and the majority of the current compensation disparities for 

Asian employees.   As Table R8 indicates, Dr. Saad’s study of initial assignments 

includes only 20 to 27% of the initial assignments for these employees.  Simply, Dr. 

Saad’s studies of initial assignments include far too few of the relevant employees’ initial 

assignments to determine either the extent of gender or race differences in initial 

assignments at Oracle, or the effects of those assignments on current compensation.   

 Dr. Saad does not include the relevant control variables determined by 

employees, but includes control variables determined by Oracle.  Dr. Saad does not 

consider the effects of education on initial assignments of employees.  Education is a 

characteristic determined by the employee (and not affected by Oracle’s decision-

making) that affects initial assignments.  Dr. Saad does not use any measures of 

education in his analyses of initial assignments, but instead uses global career level and 

standard job title (both defined and used by Oracle) as non-discriminatory measures of 

employee qualifications.  Dr. Saad’s use of these controls in a study whose purpose is to 

test for gender and racial disparities cannot be justified.  The use of these characteristics 

or controls as indicators of employee qualifications requires an assumption of no 

discrimination by Oracle.  Because the purpose of the test itself is to measure 

discrimination, such an assumption cannot be justified in testing for discrimination in 

initial assignments.  All of Dr. Saad’s analyses of initial assignments are compromised by 
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the failure to include education and the unjustified inclusion of Oracle’s decisions on 

employees.  

Dr. Saad fails to include a critical control variable in his analyses of global 

career level assignments at hire.  Dr. Saad analyzes the global career level assignments 

by race and gender for a subset of the hires.  The subset includes experienced hires who 

matched an Oracle job requisition. Dr. Saad argues that prospective employees generally 

apply for one particular job and, if hired, simply get the job for which they applied.  

Applicants may be offered a different job, in either a lower or higher global career level, 

than requested on the application.   

In particular he reports that women and Asian hires applied for lower global 

career level jobs than did men and white hires.  He also reports that women, Asian, and 

African American hires were equally likely as were men and white hires to be assigned 

the global career level of the job for which they applied.   

Dr. Saad fails to take the next step, however, of determining whether jobs 

advertised at lower global career levels were more likely to be filled at different global 

levels than those at higher levels, and, if so, whether there were racial or gender 

differentials in the initial assignment when hired for advertised jobs at the same global 

career levels.  Had he done so, Dr. Saad would have found evidence, for this subset of 

hires, that women and Asian employees received lower initial global career levels.   

 Charts R1 and R2 use the graphics and statistical tests that Dr. Saad used in his 

analyses of “Actual vs. Applied for Job Level” by gender and race, but control for the 

job’s global career level.  The charts include the three largest global career levels, IC3, 

IC4, and IC5, into which employees were hired.    
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Chart R1 shows that, for job openings at IC3, women were more likely than were 

men to receive a lower global career level than in the requisition, but less likely to receive 

a higher level.  These gender differences, in isolation, are not statistically significant.  For 

job openings at IC4, the same pattern occurs, but the gender disparity is more striking and 

is statistically significant in isolation.  For job openings at IC5, no women received a 

higher level (although 6.5% of men did).  With only 46 women hired into these jobs, the 

statistical test for difference lacks precision and is not statistically significant in isolation.  

Oracle hired over ninety percent of the women in individual contributor jobs, and about 

eighty percent of women in any job in Dr. Saad’s hire dataset, into jobs advertised as IC3, 

IC4 or IC5.  Women’s disadvantage increases as the global career level of the advertised 

job increases.  Higher global career level jobs pay more. 

Chart R2 repeats the same analyses, comparing Asian and white hires.  For job 

openings at IC3, Asian hires were more likely than white hires to receive a higher level 

than advertised, and less likely to receive a lower level, but the racial differences were 

not statistically significant.  For job openings at IC4 and IC5, higher paying jobs, the 

racial pattern is reversed.  Asians are less likely to get a higher level than the advertised 

job for which they applied.  These racial disparities are statistically significant in 

isolation.  Oracle hired over ninety percent of Asians in Dr. Saad’s hire analysis data set 

into jobs advertised at IC3, IC4, or IC5.  The racial disadvantage of Asian hires increases 

as the global career level of the advertised job increases.  Higher global career level jobs 

pay more. 

Finally, I use regression analysis to test for differences in initial assignments 

controlling for the “job applied for.”  I analyze the starting salary for the hired employees 
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whom Dr. Saad matched to a requisition.  I control for the exogenous characteristics of 

race or gender, age, education, and hire year, as well as the job descriptor.  I also control 

for the global career level of the job applied for, as listed on the job requisition.  The first 

column of Table R9 reports the gender disparity in starting pay for women relative to 

men with the same race, age, educational attainment, hire year, job descriptors, applying 

to job requisitions with the same global career level.  Women average 3.8 percent less 

starting pay, a gender difference of 3.63 standard deviations.  The second column 

performs the same analysis for Asian employees relative to white employees and finds 

Asian employees average three percent lower salaries, a racial difference of 2.52 standard 

deviations.  The third column performs the analysis for African American employees.  

Because there are so few African American employees, the statistics are quite imprecise, 

but the average salary disparity is seven percent for African American employees of the 

same gender, age, educational attainment, hire year, job descriptors, applying to job 

requisitions with the same global career level, as white employees.   

In summary, the statistical evidence on initial assignments shows disparities in the 

salary and the global career levels given to women, Asian, and African American hires.  

My July 19, 2019 report showed differences in starting salaries arising from differences 

in starting assignments of global career levels and from differences in starting salaries 

within the same job and global career level.  Once I modify Dr. Saad’s analyses of the 

small subset of hires with job requisition data available to include exogenous 

characteristics, such as education, and to control for the global career level of the job 

applied for, the evidence is consistent with gender and racial disparities in initial 

assignments. 
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Promotions and Compensation Growth 
 

Dr. Saad discusses the OFCCP studies of growth in pay, which he relates to the 

SAC.  I presented no direct study of pay growth in my July 19, 2019 report.  Some of my 

studies in that report are relevant to pay growth, however.  I found gender pay 

differentials of between 10 and 19 percent.15 when I controlled for race, age, education, 

time at Oracle, current job descriptor (to indicate area of education and experience), and 

management.  In addition, I found approximately equivalent gender differences in 

compensation when I use the job at hire (and its global career level) rather than those 

characteristics of the current job.16  When I add current job data to the analysis including 

job at hire data, however, the measured gender disparity (the gender coefficient) is about 

half of the gender disparity when only the job at hire is included.  This statistical result 

means that the gender disparities in current compensation decrease by more than half 

when controls for current job assignments are added to job assignments at hire.  These 

changes in gender coefficients can occur only if compensation decisions subsequent to 

hire contribute to current compensation disparities.  The gender coefficient logically can 

drop in the latter regression only if pay growth after hire is slower for women, in addition 

to the disadvantages at initial assignment.    

My findings for gender disparities contrasted with my findings for the racial 

disparity in compensation of Asian employees.   For Asian employees, I found that most 

of the current compensation differentials are due to the original job assignments.  Once I 

have controlled for the job assignment at hire (including global career level), the racial 

 
15  See, for example, Table 1a, columns 6 and 7 from my July 19, 2019 report.   
 
16  See, for example, Table 5a, column 1 from my July 19, 2019 report.   
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disparity does not change with the addition of controls for current job assignment.  The 

current disparity in compensation for Asian employees must logically arise, then, from 

the disparities in jobs assigned at hire and to disparities in pay within the current job.  

Therefore, I found no evidence that there were differences in pay growth for Asian 

employees, given the initial job assignment.    

My findings for racial disparities in the compensation for African Americans were 

more similar to those for gender than to those for Asian employees.  The number of 

African American employees, however, make it impossible to analyze pay growth with 

the other controls, which Dr. Saad, or I, include. 

Dr. Saad’s direct measurement of pay growth, with the correct control variables 

included, shows the same phenomena as my indirect approach.  When I revise Dr. Saad’s 

direct measurement of base pay growth as presented in his report at pages 125-127 using 

the appropriate controls, the results are consistent with the conclusions from my prior 

analyses, as described above.  Dr. Saad regressed the controls listed under each of his pay 

growth tables on compensation, to get the gender and race coefficients and standard 

deviations listed in the last two columns of those tables.   

Some of the controls he includes undermine the ability of his analysis to measure 

gender and race effects.  First, he effectively controls for the greatest sources of pay 

changes (which is a problem because that is what he is trying to measure in the first 

instance), when he adds controls for changes in global career level and job title during the 

year.  Changes in global career level and job title are two of the most important ways for 

pay to grow.  When he adds these controls, his analyses of pay growth no longer include 

the most important sources of pay growth.  He is measuring only the expectedly lower 
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pay growth for those who do not change global career levels or job titles.  In technical 

terms, Dr. Saad placed the “dependent variable” of pay growth or change on both sides of 

the equation.  The explanatory variables must be “independent variables,” not measures 

of the very outcome (dependent variable) the analysis is explaining.  Second, Dr. Saad 

fails to control for pay level at the start of the year.  There is generally a statistical 

tendency for “regression to the mean” (meaning that pay grows the most for the lowest 

paid and the least for the highest paid).  It is also the case that pay growth tends to be 

greatest for the most recently hired and youngest workers, who are also paid less.  In the 

end, the proof is in the results when this control is included.  Prior year pay level is one of 

the most statistically significant variables in the analysis.  The standard deviations on the 

coefficient for the prior year’s pay control range between 7 and 18, far more than for the 

other 500 controls that Dr. Saad includes in these analyses.    

Table R10 shows the results of Dr. Saad’s pay growth analyses when we include 

pay growth from job changes and control for starting pay.  The columns follow those in 

his tables.  The first panel compares men and women in Information Technology, Product 

Development, and Support job functions; the second panel compares Asian and white 

employees in the Product Development job function. Women of the same experience and 

education as men had significantly lower pay growth in each year from 2013 through 

2016, when measured in isolation.   They experienced less growth in 2017 and 2018, but 

the difference was not significant in isolation.  Asian employees of the same experience 

and education as white employees experienced less pay growth, which is statistically 

insignificant in isolation, for 2013 through 2017 and equivalent pay growth in 2018. 
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CONCLUSIONS 

I have not changed the general conclusions reported in my July 19, 2019 report.  

The studies suggested by Dr. Saad, appropriately modified, strengthen those findings. 

My statistical analyses are consistent with the existence of a pattern of gender and 

racially discriminatory compensation at Oracle.   The compensation disadvantage of 

women is in the range of 10 to 15 percent between 2013 and 2018.  These salary 

disparities, summarized in Table 1 of my July 19, 2019 report, are the results of gender 

disparities in promotions, in level of initial job assignments, and in compensation within 

current jobs.  The compensation disadvantage of Asian employees is in the range of 10 to 

18 percent between 2013 and 2018.  These salary disparities, summarized in Table 2 of 

my July 19, 2019 report, are primarily the results of racial disparities in level of initial job 

assignments and in compensation within current jobs.  The compensation disadvantage of 

African American employees is in the range of one to thirty percent between 2013 and 

2018.  These salary disparities, summarized in Table 3 of my July 19, 2019 report, are 

primarily the results of racial disparities in promotions, in level of initial job assignments, 

and in compensation within current jobs.  The wider range of estimated disparities for 

African American employees is a statistical artifact of their low representation at Oracle, 

which decreases the precision of statistical analyses.   

 

Janice Fanning Madden, PhD 
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TABLES 













Year Job Functions Groups Compared

Number of 
Men/White 
Employees

Number of 
Women/Asian/
African American 

Employees
Number of 

Control Variables
2013 INFOTECH Men/Women 316 124 107
2014 INFOTECH Men/Women 323 124 102
2015 INFOTECH Men/Women 420 136 119
2016 INFOTECH Men/Women 461 143 122
2017 INFOTECH Men/Women 412 132 116
2018 INFOTECH Men/Women 394 127 125
2013 PRODEV Men/Women 2778 1123 551
2014 PRODEV Men/Women 2762 1110 527
2015 PRODEV Men/Women 2733 1081 487
2016 PRODEV Men/Women 2754 1055 432
2017 PRODEV Men/Women 2764 1052 414
2018 PRODEV Men/Women 2586 999 368
2013 SUPP Men/Women 191 42 91
2014 SUPP Men/Women 178 42 89
2015 SUPP Men/Women 72 31 63
2016 SUPP Men/Women 72 23 58
2017 SUPP Men/Women 65 20 59
2018 SUPP Men/Women 62 21 57
2013 PRODEV Asian/White 1037 2746 547
2014 PRODEV Asian/White 992 2764 524
2015 PRODEV Asian/White 937 2750 484
2016 PRODEV Asian/White 881 2778 427
2017 PRODEV Asian/White 849 2820 412
2018 PRODEV Asian/White 773 2662 364
2013 PRODEV African American/White 1037 25 375
2014 PRODEV African American/White 992 26 359
2015 PRODEV African American/White 937 25 329
2016 PRODEV African American/White 881 29 298
2017 PRODEV African American/White 849 27 289
2018 PRODEV African American/White 773 27 251

Table R6
Counts of Employees and Control Variables in Dr. Saad's Compensation Regressions 
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CHARTS 

 



Chart R1 
Comparison of Actual vs. Applied-For Global Career Level for Men vs. Women Hires  
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Chart R2 
Comparison of Actual vs. Applied-For Global Career Level for White vs. Asian Hires 
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