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I.

CHAPTER 7: REGRESSION
AND PRIVATE SECTOR
ANALYSIS

INTRODUCTION

Private sector business practices which are nojesulbo government minority and
woman-owned business enterprise (M/WBE) or disatiged business enterprise (DBE)
requirements are indicators of marketplace conatithat could adversely affect the
formation and growth of M/WBEs, thereby depressitg current availability of
M/WBEs. Concrete Works of Colorado v. City of Denver (CeterWorks If) sets forth

a framework for considering a passive participantlel for an analysis of discrimination
in private sector business practices. In accordavitte Concrete Works ]lregression
analyses were conducted to examine three outconebles—business ownership rates,
business earnings, and business loan approval. Ezgession analysis compared
minority group membefsand Caucasian females to Caucasian males by dimmrfor
race and gender-neutral explanatory variables ascge, education, marital status, and
access to capital. The impact of the explanatoryalibes on the outcome variables is
described in this chapter. These findings elucidate socio-economic conditions in
Metro’s market area that should be considered wheasuring the relative availability of
M/WBEs and Caucasian male-owned businesses.

The U.S. Census Public Use Microdata Sample (PUNEa was used to compare
minority and Caucasian females’ probability of omgiia business to the probability of
Caucasian males owning a business. Logistic reigresgas used to determine if race
and gender have a statistically significant effatthe probability of business ownership.
The PUMS data was also used to compare the buse@mssngs of M/WBEs to
Caucasian male-owned businesses. An Ordinary Leqsares (OLS) regression was
utilized to analyze the PUMS data for disparitie®usiness earnings after controlling for
race and gender-neutral factors. The Federal Redtward’s National Survey of Small
Business Finances (NSSBF) dataset was used to cend@VBES’ business loan
approval probabilities to Caucasian male-ownedrassies’ loan approval probabilities,
while controlling for other business explanatoryiailes.

! Concrete Works of Colo., Inc. v. City of Deny&6 F. Supp. 2d 1042, 1073 (D. Colo. 2000), revicbther grounds, 321 F.3d
950 (10th Cir. 2003), cert. denied, 540 U.S. 102008).

2 Minority group members include both males and fema
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1.

The applicable limits of the private sector disénation findings are set forth Builders
Association of Greater Chicago v. City of ChicagBity of Chicago) where the court
established that even when there is evidence wétgrisector discrimination, the findings
cannot be used as the factual predicate for a gowamt-sponsored, race-conscious
M/WBE or DBE program unless there is a nexus betvtbae private sector data and the
public agency actions. The private sector findigsyever, can be used to develop race-
neutral programs to address barriers to the foonand development of M/\WBES. The
findings can be applied in the Step Two phase oE@Pal setting. Given the case law,
caution must be exercised in the interpretationappulication of the regression findings.
Case law regarding the application of private sediscrimination is discussed below in
detail.

LEGAL ANALYSIS

A. Passive Discrimination

The controlling legal precedent set forth in the84 ity of Richmond v. J.A. Croson
Co? decision authorized state and local governmenteetoedy discrimination in the
award of subcontracts by its prime contractorshengrounds that the government cannot
be a “passive participant” in such discriminationJanuary 2008oncrete Works land
City of Chicagoextended the private sector analysis to the ifyasdn of discriminatory
barriers that M/WBEs encountered in the formatiod development of businesses and
their consequence for state and local remedialramg.Concrete Worksl set forth a
framework for considering such private sector disgration as a passive participant
model for analysis. However, the obligation of erng an appropriate nexus between
the government remedy and the private sector digtation was first addressed @ity

of Chicago

The Tenth Circuit Court decided @oncrete Works$l that business activities conducted
in the private sector, if within the government’'anket area, are also appropriate areas to
explore the issue of passive participation. Howetee appropriateness of the City’'s
remedy, given the finding of private sector dis¢nation, was not at issue before the
court. The question before the court was wheth#icant facts existed to determine if
the private sector business practices under camgide constituted discrimination. For
technical legal reasonisthe court did not examine whether a consequenliqpabctor
remedy, i.e., one involving a goal requirement ba City of Denver's contracts, was
“narrowly tailored” or otherwise supported by thetyG private sector findings of
discrimination.

®  Builders Association of Greater Chicago v. Cityaificago,298 F.Supp.2d 725 (N.D. Ill. 2003).
4 488 U.S. 469 (1989).

5 Plaintiff had not preserved the issue on appehér&fore, it was no longer part of the case.
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B. Narrow Tailoring

The question of whether a particular public seotonedy is narrowly tailored when it is
based solely on business practices within the misector was at issue @ity of
Chicaga City of Chicage decided ten months aft€oncrete Works JIfound that certain
private sector business practices constituted ichgtation against minorities in the
Chicago market area. However, the District Coud dot find the City of Chicago’s
M/WBE subcontracting goal to be a remedy “narrovibilored” to address the
documented private sector discriminatory businas&tiges that had been discovered
within the City’'s market area. The court explicittyated that certain discriminatory
business practices documented by regression asalgsastituted private sector
discrimination. It is also notable that the docutedndiscriminatory business practices
reviewed by the court in th@ity of Chicagowere similar to those reviewed @oncrete
Works Il Notwithstanding the fact that discrimination etCity of Chicago’s market
area was documented, the court determined thagwidence was insufficient to support
the City’s race-based subcontracting goals. Thetadered an injunction to invalidate
the City of Chicago’s race-based program.

We note the following statements from that opinion:

Racial preferences are, by their nature, highlypseas and they cannot be
used to benefit one group that, by definition, a either individually or
collectively the present victim of discriminatiohhere may well also be
(and the evidence suggests that there are) me®@nd women who do
not enter the industry because they perceive barteentry. If there is
none, and their perception is in error, that fgseception cannot be used
to provide additional opportunities to M/WBEs ablgan the market to
the detriment of other firms who, again by defmniti neither individually
nor collectively are engaged in discriminatory pices®

Given these distortions of the market and theseidray is the City's
program narrowly tailored as a remedy? It is hdvat | believe the
program fails.There is no “meaningful individualizereview” of
M/WBEs, Gratz v. Bollingey 539 U.S. 244, 156 L. Ed. 2d 257, 123 S.Ct.
2411, 2431 (2003) (Justice O’Connor concurring)ic&o’s program is
more expansive and more rigid than plans that bhaes sustained by the
courts. It has no termination date, nor has it mm@ans for determining a
termination date. The ‘graduation’ revenue amoust viery high,
$27,500,000, and very few have graduated. Theraoisnet worth
threshold. A third-generation Japanese-Americamfeowealthy family,
with a graduate degree from MIT, qualifies (andl@gi immigrant does
not). Waivers are rarely or never granted on caosbn contracts, but
“regarding the availability of waivers is of padiar importance... a ‘rigid

& Builders Association of Greater Chicago v. CityGificagg 298 F.Supp.2d 725 (N.D. Ill. 2003).
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numerical quota’ particularly disserves the cau$enarrow tailoring”
Adarand Constructors v. Slatesuprg at 1177. The City’s program is
“rigid numerical quota,” a quota not related to tember of available,
willing and able firms but to concepts of how masfythose firms there
should be. Formalistic points did not survive stscrutiny in Gratz v.
Bollinger, supra and formalistic percentages cannot survive suytti

C. Capacity to Perform Conitracis

The federal circuit appellate decisionRothe Development Corp. v. U.S. Department of
Defens® involved the issue of capacity. There were twdiemappeals prior to the
appellate court’s holding in November 2008 that Department of Defense’s (DOD)
small disadvantaged business program was uncadmstidlion its face.

One of the arguments proffered BRptheon appeal was that the district court erred by
relying on six disparity studies that failed toadsish that the DOD played any role in the
discriminatory exclusion of minority-owned contrad.

The court acknowledged that two of the studiesdelipon by Congress attempted to
deal with capacity. The New York City study limitpdme contracts to those valued at
$1 million and under, and the firms in the Dallaasdy had a “demonstrated capacity to
win large competitively bid contracts.” Thus, theud concluded that several studies that
were relied upon demonstrated that the firms hadc#pacity to perform a contract. The
court expressed an additional concern as to whetieefirms could danore than one
contract a timeand deduced that a regression analysis was recodeueas the
corrective for going forward.

Caution should also be exercised when determinihiglwminority or gender group is

appropriate for race-conscious or gender-consaiemgedies. For a local government’s
M/WBE program to be narrowly tailored there mustabgtatistical finding that available
minority subcontractors are underutilized. Where uhderutilization of a minority group

is not found to be statistically significant, thenority group should not be included in
race-conscious remedié8.

Tod.

8 545 F.3d 1023 (Fed. Cir. 2008).

° d.

1 H.B. Rowe Company v. Tippe®15 F.3d 233, Court of Appeals, Fourth Circuit@), July 22, 2010 (NO. 09-1050). TRewe

Court also ruled that statistical evidence of ow#ization of women business enterprises that is statistically significant is
sufficient factual predicate for gender-based reieed
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.

1v.

D. Conclusion

As established irCity of Chicage private sector discrimination cannot be usedhas t
factual basis for a government sponsored, racedolsl@/BE program without a nexus
to the government's actions. Therefore, the digoation that might be revealed in the
regression analysis is not a sufficient factuadma&te for a Metro race-based M/WBE
Program unless a nexus is established between Metitdhe private sector data. These
economic indicators, albeit not a measure of pasdigcrimination, are illustrative of
private sector discrimination and can support Megonsored, race-neutral programs.

REGRESSION ANALYSIS METHODOLOGY

A regression analysis is the methodology emplogeaktertain whether there are private
sector economic indicators of discrimination in ké&t market area that could impact the
formation and development of M/WBEs. The three @sgion analyses focus on the
construction, goods and services, miscellaneous aihdr professional services, and
architecture and engineering industries. The datsassed for the regression analyses did
not allow for an exact match of the industries usellletro’s Disparity Study. Therefore,
the four industries were selected to most closelyamthe industries used in Metro’s
Study.

As noted, three separate regression analyses ade Tisey are the Business Ownership
Analysis, the Earnings Disparity Analysis, and Bsiness Loan Approval Analysis.

All analyses takes into consideration race and @endutral factors, such as age,
education, and creditworthiness in assessing whelieeexplanatory factors examined
are disproportionately affecting minorities and &es when compared to similarly

situated Caucasian males.

DATASETS ANALYZED

The 2008, 2009, and 2010 PUMS datasets producéldebynited States Census Bureau
were compiled and used to analyze business owpesstd earnings disparities within
the Greater Los Angeles Area. The counties encosmupthe Greater Los Angeles Area,
which are the same as the Census’s Los Angelesoptditan Statistical Area, are Los
Angeles, Ventura, San Bernardino, Orange, and Rier It is important to note that the
Greater Los Angeles Area is different from the Risfy Study’s market area, which is
limited to just Los Angeles County, because it wasessary to increase data size to
conduct valid regression analyses. The data fon eaanty was identified using Public
Use Microdata Areas (PUMA), a variable within thé \®S dataset that reports data for
counties within states. The dataset includes in&tion on personal profile, industry,
work characteristics, and family structure. The PRJNata allowed for an analysis by an
individual's race and gender.
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V.

The 2003 NSSBF was utilized to examine business &proval rates in the Business
Loan Approval Analysis. The NSSBF data set contabservations for business and
owner characteristics, including the business oigneredit and resources and the
business’s credit and financial health. The NSS&ferds the geographic location of the
business by Census Division, instead of city, cpuot state. While the NSSBF data is
available by Census Division, the Pacific subdascontaining the State of California
lacked sufficient data to perform an accurate r&gom analysis by minority status,
gender, and industry. Therefore, the sampling regias expanded to the West Region,
which includes Alaska, Arizona, California, ColocadHawaii, Idaho, Montana, Nevada,
New Mexico, Oregon, Utah, Washington, and Wyoming.

The 2003 NSSBF contains the most recent availaditie ah access to credit for the West
Region. The data set allowed for an analysis ofatiority groups combined by industry
within the 13 state region.

REGRESSION MODELS DEFINED

A. Business Ownership Analysis

The Business Ownership Analysis examines the oglship between the probability of

being a business owner and independent socio-edon@rables. Business ownership,
the dependent variable, includes business ownenscofporated and non-incorporated
firms. The business ownership variable utilizes tatues. A value of “1” indicates that a
person is a business owner, whereas a value ofirffitates that a person is not a
business owner. When the dependent variable isetefihis way, it is called a binary

variable!! In this case a logistic regression model is wdizo predict the probability of

business ownership using independent socio-econaami@bles. Four logistic models are
run to predict the probability of business owngosin each of the four industries

examined in Metro’s Disparity Study. Categoriestt# independent variables analyzed
include educational level, citizenship status, peas characteristics, and race/gender.

In the table below a finding of disparity is dertbtby an asterisk (*) when the
independent variable is significant at or above3fgercent level. A finding of disparity
indicates that there is a non-random relationskdfwben the probability of owning a
business and the independent variable. Tablesgoéssion results indicate the sine of
each variable’s coefficient from the regressiorpatitif the coefficient sine is positive, it
indicates that there is a positive relationshipMeein the dependent variable and that
independent variable. For example, having an adaudegree is positively related to the
probability of being a business owner, holding alher variables constant. If the

™ In this case, the standard Ordinary Least Squé@sS) Regression model cannot be employed angjstiomodel is utilized to

predict the probability of business ownership.
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coefficient sine for the independent variable isgatve, this implies an inverse

relationship between the dependent variable anditldapendent variable. For instance,
an individual with children under the age of sixshea lower probability of owning a

business, holding all other variables constant.

For each of the four industries the Logistic regi@s is used to identify the probability
that an individual owns a business given his orb@akground including race, gender,
and race and gender-neutral factors. The dependenbles in all regressions are binary
variables coded as “1” for individuals who are satfiployed and “0” for individuals who
are not self-employetf. Table 7.01 presents the independent variables fmethe
Business Ownership Analysis.

Table 7.01: Independent Variables Used in the Busass Ownership Analysis

Personal Educational Race Gender
Characteristics Attainment
Age Bachelor's Degree African American Female
Home Ownership and Value |Advanced Degree Asian Pacific American
Marital Status Subcontinent Asian
Speaking English at Home American
Number of Children under the Hispanic American
Age of Six in the Household Native American
Marital Status Other Minority Group®

B. The Earnings Disparity Analysis

The Earnings Disparity Analysis examines the refeghip between the annual self-
employment income and independent socio-econonriablas. “Wages” are defined as
the individual's total dollar income earned in hevious twelve months. Categories of
independent socio-economic variables analyzed decladucational level, citizenship
status, personal characteristics, business chasditt®, and race/gender.

All of the independent variables are regressednagjavages in an Ordinary Least
Squares (OLS) regression model. The OLS model et linear relationship between
the independent variables and the dependent vari@hls multivariate regression model
estimates a line similar to the standard y = myatimat but with additional independent
variables. The mathematical purpose of a regressiafysis is to estimate a best-fit line
for the model and assess which findings are stalbt significant.

In the table below a finding of disparity is derbtby an asterisk (*) when an
independent variable is significant at or above3hgercent level. A finding of disparity
indicates that there is a non-random relationslapwben wages and the independent
variable. Tables of regression results indicatesihe of each variable's coefficient from

2. Note: The terms “business owner” and “self-empgdyare used interchangeably throughout the chapter

13 Other Minority includes individuals who belormtvo or more racial groups.
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the regression output. If the coefficient sine @sipve, it means there is a positive
relationship between the dependent variable artdindapendent variable. For example,
if age is positively related to wages, this implieat older business owners tend to have
higher business earnings, holding all other vaealdonstant. If the coefficient sine for
the independent variable is negative, this impaesinverse relationship between the
dependent variable and that independent variale ekample, if having a child under
the age of six is negatively related to wages, thmplies that business owners with
children under the age of six tend to have lowesiress earnings.

An OLS regression analysis is used to assess #semce of business earning disparities.
OLS regressions have been conducted separatebafdr industry. Table 7.02 presents
the independent variables used for the Earningsabity Analysis**

Table 7.02: Independent Variables Used for the Eaings Disparity Analysis

Personal Educational Race Gender
Characteristics Attainment
Age Bachelor's Degree |African American Female
Age Squared Advanced Degree |Asian Pacific Americar
Incorporated Business Subcontinent Asian
Home Ownership and Value American
Marital Status Native American
Not Speaking English at Home Hispanic American
Number of Children under Age Si Other Minority Groups
in the Household

1 If an independent variable is a binary variabiewill be coded as “1” if the individual has thatariable present and “0” if

otherwise (i.e. for the Hispanic American variabie,s coded as “1” if the individual is Hispanic mMerican and “0” if
otherwise). If an independent variable is a contimsi variable, a value will be used (i.e. one’s age be labeled as 35).
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C. The Business Loan Approval Analysis

The Business Loan Approval Analysis examines thaiomship between the probability
of obtaining a business loan and variables relaiesbcio-economic factors and business
characteristics. The model is an Ordered Logistcleh where the dependent variable is
the reported probability of obtaining a businesslo

The NSSBF data was collected by the U.S. Federakeme. The NSSBF collects
information on small businesses (fewer than 500leyees) in the United States, such as
owner characteristics, firm size, use of finangalvices, and the income and balance
sheets of the firm. The 2003 NSSBF dataset is i necently released data set.

In the table below a finding of disparity is derbtby an asterisk (*) when the
independent variable is significant at or above3fgercent level. A finding of disparity
indicates that there is a non-random relationskeipveen obtaining a business loan and
each independent variable. The tables containiagelgression results also indicate the
sine of each variable's coefficient from the regi@s output. If the coefficient sine is
positive, it means there is a positive relationdbepveen the independent and dependent
variables. For example, if having a bachelor's deghas a positive coefficient, then
business owners with a bachelor's degree are nrofgaple to obtain a business loan,
holding all other variables constant. If the sirfettee coefficient for the independent
variable is negative, this implies an inverse refethip between the independent and
dependent variables. For instance, if having egargnioans has a negative coefficient,
this implies an indirect relationship between hgvan equipment loan and obtaining a
business loan. Therefore, a firm that has equiproamts has a decreased probability of
obtaining a business loan (or a higher probahidlitipeing denied a business loan).

An Ordered Logistic regression is used to examimefactors that might explain loan
approvals for the business owners. The dependeiablais a categorical variable where
“2” denotes never being denied a business loand&iotes sometimes being denied a
business loan, and “0” signifies always being dermiebusiness loar.The independent
variables describe three sets of factors:

* Business owner’s minority and gender group classifon
e Business owner’s credit and resources
e Business’ credit and financial health

5 An Ordered Logistic model could be used diffdyefur this model by assessing the numbers: 1= gsvdenied a loan, 2=

sometimes denied a loan, and 3= never denied a loan
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Table 7.03 presents the independent variables fethe Business Loan Approval
Analysis.*®

Table 7.03: Independent Variables Used for Businedsan Approval Analysis

Owners Credit Firm’s Credit and Race Gender
and Resources Financial Health
Bachelor's Degree Age of Business African American Female
Advanced Degree Capital Leases Asian Pacific Americalr]
Use of Personal Credit [Equipment Loans Subcontinent Asian
Card for Business Stockholder Loans American
Location Native American
Credit Score Hispanic American
Organization Type Other Minority Groups
Total Mortgage Principal
Owned

FINDINGS

A. Business Ownership Analysis

The business ownership variable is defined by tvabrer of self-employed individuals
in each of the four industries. The analysis cagrgd incorporated and non-incorporated
businesses. The data in this section comes fromLtte Angeles, Ventura, San
Bernardino, Orange, and Riverside counties. Thatesiwere specified using PUMA, a
variable within the PUMS dataset that can spedtigy different counties within stats.
As noted inSection 1V because each PUMA is determined by the U.S. Getise region
analyzed in the regression analyses could be litde¢he Greater Los Angeles Area.

Previous studies have shown that many non-discatorg factors, such as education,
age, and marital status, are associated with sghlegyment. In this analysis race and
gender-neutral factors are combined with race asmtigr-specific factors in a logistic
regression model to determine whether observed m@cegender disparities are
independent of the race and gender-neutral fadtoosvn to be associated with self-
employment. It must be noted that many of theseabkes, such as having an advanced
degree, while seeming to be race and gender-ngategl in fact be correlated with race
and gender. For example, if Caucasian females es® probable to have advanced

6 If an independent variable is a binary variabiewill be coded as “1” if the individual has thatariable present and “0” if

otherwise (i.e. for the Hispanic American variabie,s coded as “1” if the individual is Hispanic mMerican and “0” if
otherwise). If an independent variable is a contimsi variable, a value will be used (i.e. one’s age be labeled as 35).
7 The PUMS data were collected by the U.S. CenstmaBifrom a five percent sample of U.S. househdlds.observations were
weighted to preserve the representative nature@sample in relation to the population as a whole.
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degrees and the regression results show that thdils with advanced degrees are
significantly more probable to own a business, @aian females may be disadvantaged
in multiple ways. First, Caucasian females may hatatistically significant lower
business ownership rates, so they face a direatldisitage as a group. Second, they are
indirectly disadvantaged as they tend to have daglssnced degrees, which significantly
increase one’s chances of owning a business.
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1. Logistic Model Results for Construction Business Owership Probabilities

Table 7.04 presents the logistic regression refuitdhe probability of owning a business
in the construction industry based on the 20 vé&ghbanalyzed in this model.

Table 7.04: Construction Industry Logistic Model

Business Ownership Modg Coefficient = Significance St:rr;(cj)?rd z-score z>|P-value|
Age 0.068 * 0.009 7.410 0.000
Age squared 0.000 * 0.000 -3.750 0.000
Bachelor degrae -0.142 0.121 -1.170 0.240
Advanced degree -0.061 0.053 -1.160 0.244
Home owner -0.072 0.048 -1.510 0.131
Home value 0.000 * 0.000 5.370 0.000
::grizt and dividend 0.000 0.000 | 2150  0.032
Monthly mortgage 0.000 * 0000 | 3480  0.001
payment
Speaks English at home -0.304 * 0.062 -4.870 0.000
Having a child under the |, 539 * 0230 | -2.310 0021
age of six
Married -0.015 0.042 -0.360 0.720
Caucasian Female -0.748 * 0.098 -7.640 0.000
African American -0.326 * 0.123 -2.640 0.008
Asian-Pacific American -0.011 0.097 -0.110 0.909
Subcontinent Asian -1.911 * 0503 | -3.800  0.000
American
Hispanic American -0.583 * 0.067 -8.700 0.000
Native American -0.429 * 0.177 -2.420 0.015
Other Minority -0.076 0.126 -0.600 0.546
Year 200%) 0.005 0.047 0.110 0.915
Year 2010 0.083 0.047 1.770 0.077
Constant -2.806 * 0.220 -12.750  0.000

(a) For the variables Bachelor's degree and advhdegree, the baseline variable is High School.
(b) For the year variables, the baseline variablear 2008.
Note: z > |p-value| of less than 0.05 denote figsliof statistical significance.

* idantifiae ctatictiralls ciAnifirant variahle

The construction industry logistic regression resindicate the following®

8 For the Business Ownership Analysis, the resultspresented for age, education, race, and geundgables only.
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» The probability of construction business ownershkipositively associated with
increased age; older individuals are significaritiyore probable to be business
owners in the construction industry.

» Caucasian females are significantly less probablbet business owners in the
construction industry than Caucasian males.

» African American, Subcontinent Asian Americans, gdisic Americans, and
Native Americans are significantly less probableb® business owners in the
construction industry than Caucasian males.

* Asian-Pacific Americans and Other Minority groupee dess probable than
Caucasian males to be business owners in the gotistr industry but not at a
significant level.

¥ Throughout this chapter, significance referstatistical significance.
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2. Logistic Model Results for Goods and Services Buimess Ownership
Probabilities

Table 7.05 presents the logistic regression refuitdhe probability of owning a business
in the goods and services industry using the 2abkes analyzed in this model.

Table 7.05: Goods and Services Logistic Model

Business Ownership Mode Coefficient  Significance St;;g?rd z-score z>|P-value|
Age 0.108 * 0.004 25.46(0 0.000
Age squared -0.001 * 0.000 -16.330 0.000
Bachelor degree 0.173 0.091 1.890 0.058
Advanced degree 0.233 * 0.039 5.930 0.000
Home owner 0.028 0.026 1.060 0.290
Home value 0.000 * 0.000 14.580 0.000
Interest and dividends 0.000 * 0.000 10.510 0.000
0.000 * 0.000 16.56( 0.000
Monthly mortgage payment
Speaks English at home -0.468 * 0.031 -14.930 0.000
Having a child underthe | ;g4 . 0.051 | 3.700|  0.000
age of six
Married 0.131 * 0.024 5.460 0.000
Caucasian Female -0.189 * 0.031 -6.130 0.000
African American -0.557 * 0.058 -9.640 0.000
Asian Pacific American -0.400 * 0.039 -10.330 0.000
Subcontinent Asian 10.353 * 0.095 | 3700  0.000
American
Hispanic American -0.959 * 0.039 -24.630 0.000
Native American -1.022 * 0.165 -6.190 0.000
Other Minority -0.366 * 0.067 -5.490 0.000
Year 2009 0.056 * 0.026 2.190 0.029
Year 2010 0.008 0.026 0.310 0.758
Constant -5.377 * 0.113 -47.470 0.000

Note: z > |p-value| of less than 0.05 denote figsliof statistical significance.
* identifies statistically significant variables.
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The goods and services industry logistic regressaenlts indicate the following:

* The probability of business ownership is positivabgociated with an increase in
age; older individuals are significantly more prbleato be business owners in the
goods and services industry.

* Having an advanced degree significantly increabes probability of being a
business owner in the goods and services industry.

» Caucasian females are significantly less probablbet business owners in the
goods and services industry than Caucasian males.

» African Americans, Asian Pacific Americans, Subaoent Asian Americans,
Hispanic Americans, Native Americans, and Other dvilty groups are
significantly less probable to be business ownerghe goods and services
industry than Caucasian males.
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3. Logistic Model Results for Miscellaneous and OtheProfessional Services
Business Ownership Probabilities

Table 7.06 presents the logistic regression refuitthe probability of owning a business
in the miscellaneous and other professional sesviodustry using the 20 variables
analyzed in this model.

Table 7.06: Miscellaneous and Other Professional B&ces Logistic Model

Own?ssrllinpei/lso del Coefficient  Significance St;rr;g?rd z-score z>|P-value|
Age 0.088 * 0.006 14.070 0.000
Age squared -0.001 * 0.000 -7.930 0.00d
Bachelor degree -0.065 0.206 -0.310 0.758
Advanced degree -0.164 0.085 -1.920 0.054
Home owner -0.208 * 0.039 -5.38D 0.000
Home value 0.000 * 0.000 8.220 0.000
Interest and dividends 0.000 0.000 6.680 0.000p
Monthly mortgage payment 0.000 0.000 10.660 0.000
Speaks English at home 0.049 0.041 1.140 0.252
zsg'gfs?xcmld underthe | 532 0066 | 0490  0.627
Married 0.055 0.033 1.670 0.096
Caucasian Female -0.599 0.038 -15.650 0.000
African American -0.664 * 0.080 -8.260 0.000
Asian-Pacific American -0.762 * 0.056 -13.560 0.000
i;becriocnat':e”t Asian 0.737 0113 | -6520  0.000
Hispanic American -0.913 * 0.055 -16.520 0.000
Native American -0.999 * 0.247 -4.04D 0.000
Other Minority -0.545 * 0.098 -5.57( 0.000
Year 2009 0.031 0.037 0.850 0.397
Year 2010 0.065 0.036 1.790 0.074
Constant -3.684 * 0.179 -20.540 0.000
Note: z > |p-value| of less than 0.05 denote figsliof statistical significance.

* identifies statistically significant variables.
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The miscellaneous and other professional servigdasiry logistic regression results
indicate the following:

* The probability of business ownership is positivabgociated with increased age;
older individuals are significantly more probabte ie business owners in the
miscellaneous and other professional services tngdus

» Caucasian females are significantly less probablbet business owners in the
miscellaneous and other professional services tndtlean Caucasian males.

» African Americans, Asian-Pacific Americans, Subaoemt Asian Americans,
Hispanic Americans, Native Americans, and Other dvitly groups are
significantly less probable to be business ownertheé miscellaneous and other
professional services industry than Caucasian males

Mason Tillman Associates, Ltd. March 2013
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4.  Logistic Model Results for Architecture and Engireering Business Ownership

Probabilities

Table 7.07 presents the logistic regression refuitthe probability of owning a business
in the architecture and engineering industry usivegl9 variables analyzed in this model.

Table 7.07: Architecture and Engineering Logistic Mbdel

Business Ownership Mode Coefficient  Significance Stélrr;g?rd z-score z>|P-value|
Age 0.090 * 0.026 3.500 0.000
Age squared 0.000 0.000 -1.300 0.192
Bachelor degree (omitted)

Advanced degree 2.276 1.065 2.140 0.033
Home owner -0.525 * 0.170 -3.08D 0.002
Home value 0.000 * 0.000 2.600 0.009
Interest and dividends 0.000 0.000 1.860 0.062
Monthly mortgage 0.000 0000 | 1.760]  0.078
payment
Speaks English at home 0.182 0.154 1.180 0.239
Having a child underthe | oo 0328 | 1.600]  0.109
age of six
Married 0.022 0.137 0.16(Q 0.875
Caucasian Female -0.617 0.175 -3.5P0 0.000
African American -0.886 * 0.438 -2.020 0.043
Asian Pacific American -0.164 0.188 -0.870 0.383
Subcontinent Asian 0.477 0388 | -1.230  0.218
American
Hispanic American -0.296 0.221 -1.340 0.181
Native American 0.650 0.690 0.94D 0.346
Other Minority -0.757 0.445 -1.700 0.089
Year 2009 0.090 0.138 0.650 0.513
Year 2010 -0.013 0.146 -0.090 0.928
Constant -7.531 * 1.274 -5.910 0.000

Note: z > |p-value| of less than 0.05 denote figsliof statistical significance.

* identifies statistically significant variables.
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The architecture and engineering industry logistegression results indicate the
following:?*

* The probability of business ownership is positivabgociated with an increase in
age; older individuals are significantly more prbleato be business owners in the
architecture and engineering industry.

 Having an advanced degree significantly increabes probability of being a
business owner in the architecture and engineanohgstry.

» Caucasian females are significantly less probablbet business owners in the
architecture and engineering industry than Caunasiaes.

» African Americans are significantly less probalbdebe business owners in the
architecture and engineering industry than Caunasies.

» Asian-Pacific Americans, Subcontinent Asian AmerngaHispanic Americans,
and Other Minority groups are less probable thanc@sian males to be business
owners in the architecture and engineering indusitynot at a significant level.

B. Business Ownership Analysis Conclusion

The Business Ownership Analysis examined the diffeexplanatory variables’ impact
on an individual's probability of owning a business the construction, goods and
services, miscellaneous and other professionalcgsvand architecture and engineering
industries. Controlling for race and gender-neufedtors, the Business Ownership
Analysis results show that statistically signifitaisparities in the probability of owning
a business exist for minorities and females whempared to similarly situated
Caucasian males. Caucasian females and African idamsr experience the greatest
disparity, as they are significantly less probaisieown a business in the construction,
miscellaneous and other professional services, g@od services, and architecture and
engineering industries as similarly situated Calacasnales. Asian-Pacific Americans
are also significantly less probable to own a bessnin the goods and services and
miscellaneous and other professional services tridas In addition, they are less
probable to own a business in the construction architecture and engineering
industries, but not at a statistically significétel.

2L For the Business Ownership Analysis, the resuttpresented for age, education, race, and gewmdgables only.
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Subcontinent Asian Americans, Hispanic Americansg &ative Americans are all
significantly less probable to own a business edbnstruction, goods and services, and
miscellaneous and other professional services tndascompared to similarly situated
Caucasian males. In the architecture and engirgeandustry Subcontinent Asian
Americans and Hispanic Americans are less probt@blewn a business, but not at a
statistically significant level. Other minority grps have a statistically significant
business ownership disparity in the goods and sesvand miscellaneous and other
professional services industries. They also hawelddusiness ownership probabilities in
the construction and architecture and engineengstries, but this relationship is not
statistically significant.

Table 7.08 depicts the business ownership regressialysis results by race, gender, and
industry.

Table 7.08:Statistically Significant Business Ownership Dispaties

Miscellaneous

Race / ) Goods and and Other Architecture and
Construction . . . .
Gender Services Professional Engineering
Services
Caucasian Female Yes Yes Yes Yes
African American Yes Yes Yes Yes
AS|an'-PaC|f|c No Yes Yes NoO
American
Su.b contlnerlt Yes Yes Yes No
Asian American
Hispanic
. Yes Yes Yes No
American
Native American Yes Yes Yes No
Other Minority No Yes Yes No

Cells shaded gray denote no statistically significhsparity present.
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C. Business Earnings Analysis

The business earnings variable is identified bj-e@ployment inconfé between the
years 2008 to 2010 for the four industries: comsitom, goods and services,
miscellaneous and other professional services, aanbitecture and engineering. The
analysis considered incorporated and non-incorpdratisinesses.

Previous studies have shown that many non-discatorg factors, such as education,
age, and marital status, are associated with sgilayment income. In this analysis race
and gender-neutral factors are combined with racg g@ender groups in an OLS
regression model to determine whether observed mceender disparities were
independent of the race and gender-neutral fadtoosvn to be associated with self-
employment income.

1. OLS Regression Results for Business Earnings in ti@onstruction Industry

Table 7.09 depicts the results of the OLS regressar business earnings in the
construction industry based on the 21 variable$yaed in this model.

Table 7.09: Construction Industry OLS Regression

Earnings Disparity Standard

Model Coefficient  Significance Error t-value  t>|P-value|
Age 1828.543 * 178.187| 10.260 0.000
Age squared -19.596 * 1.964 -9.980 0.000
Incorporated business -30072.300 * 1302.187 -23/0900.000
Bachelor degree 5695.307 * 2750.739  2.0f0 0.038
Advanced degree 6079.015 * 1236.405  4.9p0 0.000
Home owner 321.774 1455.373  0.220 0.82%
Home value 0.005 * 0.003 1.970 0.049
Interest and sividends 0.192 * 0.072 2.650 0.008
Monthly mortgage payment 4524 * 0.811 5.580 0.000
Speaks English at home -78.277 2562.377 -0.p30 9760.
zsg'gfs?xcmld underthe | ¢o56.642 3854703 -1570  0.116
Married 4830.465 * 1198.192  4.030 0.000
Caucasian Female -8655.223 * 2330.723  -3.710 0.0g0
African American -9213.387 * 2294.628 -4.020 0.000
Asian-Pacific American -7583.229 * 2650.862 -2.860 0.004

2 The terms “business earnings” and “self-emploptriacome” are used interchangeably.
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Earnings Disparity

Model

Coefficient

Significance

Standard

t-value

Error

t>|P-value|

Subcontinent Asian -6847.729 4995103 -1.370  0.170
American

Hispanic American -4891.91( 2817.800 -1.740 0.083
Native American -5541.392 3629.149 -1.580 0.127
Other Minority -4152.145 3287.45Y -1.240 0.207
Year 2009 -1521.20Q 1472.058 -1.080 0.301
Year 2010 -4290.018 * 1260.08p  -3.400 0.001
Constant -21567.990 * 5043.774 -4.2$O 0.00d

Note: t > |p-value| of less than 0.05 denote figdiaf statistical significance.
* identifies statistically significant variables.

The OLS regression results for business earningseirtonstruction industry indicate the
following:?®

* Older business owners are significantly more prtdbad have higher business
earnings in the construction industry.

* Business owners with a bachelor's degree or addadegree are significantly
more probable to have higher business earnind®icdnstruction industry.

» Caucasian female business owners are significambie probable to have lower
business earnings in the construction industry amcasian males.

» African American and Asian-Pacific American busmesvners are significantly
more probable to have lower business earningsdrctimstruction industry than
Caucasian males.

» Subcontinent Asian American, Hispanic American,iatAmerican, and Other
Minority business owners are more probable to Hawer business earnings in
the construction industry than Caucasian males, it at a statistically
significant level.

2 For the Earnings Disparity Model, the results amesented for age, education, race, and gendeakbes only.
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2.  OLS Regression Results for Business Earnings ifné Goods and Services
Industry

Table 7.10 depicts the results of the OLS regres&o business earnings in the goods
and services industry based on the 21 variabldgzethin this model.

Table 7.10: Goods and Services OLS Regression

Standard
Error

Earnings Disparity

Coefficient  Significance t-value t>|P-value|

Model

Age 1563.510 163.022 9.590 0.000
Age squared -16.492 1.619 -10.190 0.00(
Incorporated business -36125.580 928.576 -38.9000.000
Bachelor degree 171.684 3122.155% 0.0%0 0.956
Advanced degree 6692.055 1175.208 5.690 0.000
Home owner -288.903 1154.810 -0.250 0.802
Home value 0.007 0.002 4.700 0.000
Interest and sividends 0.075 0.028 2.680 0.00[7
Monthly mortgage Paymer 3.311 5638559.000  5.80 0.000
Speaks English at home -377.765 1229.584 -0.310 7590.
Having a child under the | ;g0 )5 1504.483 | 5160  0.000
age of six
Married 1784.612 1015.123 1.760 0.079
Caucasian Female -12722.720 1328.168 -9.580 0.000
African American -8934.088 2520.187 -3.550 0.00(
Asian-Pacific American -10545.290 1748.5085 -6.030 0.000
Subcontinent Asian 4162.131 4419.135| -0.940  0.346
American
Hispanic American -11490.990 1410.805 -8.140 0.00
Native American -8101.493 5346.088 -1.520 0.130
Other Minority -8453.455 2793.171 -3.030 0.002
Year 2009 -2391.289 1123.961 -2.130 0.033
Year 2010 -2436.181 1098.402 -2.220 0.027
Constant -4022.700 4089.784 0.980 0.325
Note: z > |p-value| of less than 0.05 denote figsliof statistical significance.
* identifies statistically significant variables.
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The OLS regression results for business earninghengoods and services industry
indicate the following?

Older business owners are significantly more prtbab have higher business
earnings in the goods and services industry.

Business owners with an advanced degree are sigmilfy more probable to have
higher business earnings in the goods and serwidestry.

Caucasian female business owners are significambiye probable to have lower
business earnings in the goods and services irydinstin Caucasian males.

African American, Asian-Pacific American, Hispan&merican, and Other
Minority business owners are significantly morehable to have lower business
earnings in the goods and services industry tharc&aan males.

Subcontinent Asian American and Native Americanif®ess owners are more
probable to have lower business earnings in thelgand services industry than
Caucasian males, but not at a statistically sigait level.

24

For the Earnings Disparity Model, the results amresented for age, education, race, and gendeaakbgs only.
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3. OLS Regression Results for Business Earnings irhé Miscellaneous and
Other Professional Services Industry

Table 7.11 depicts the results of the OLS regressar business earnings in the
miscellaneous and other professional services tngbased on the 21 variables analyzed
in this model.

Table 7.11: Miscellaneous and Other Professional Bgces OLS Regression

Earnings Disparity Coefficient  Significance Standard t-value  t>|P-value|
Model Error
Age 3014.515 * 274.493 10.980 0.000
Age squared -29.877 * 2.690 -11.110 0.000
Incorporated business -53696.330 * 1596.991 -33.620 0.000
Bachelor degree 6122.239 4350.198 1.410 0.159
Advanced degree 14080.180 * 2876.01§  4.90( 0.000
Home owner 5443.427 * 1770.334  3.07C 0.002
Home value 0.007 * 0.001 4.840 0.000
Interest and dividends 0.078 * 0.039 8.300 0.046
6.036 * 0.727 1.990 0.000
Monthly mortgage payment
Speaks English at home 3140.728 1858.113 1.690 910.0
Having a child underthe |, 5/ g4q 3517.154 -0.690  0.489
age of six
Married 3552.510 * 1644.228  2.16( 0.031
Caucasian Female -24993.540 * 1845.523 -13.540 0.000
African American -7232.982 * 3038.805 -6.290 0.000
Asian-Pacific American -19111.200 * 2833.692 -2.550 0.011
Subcontinent Asian 1792.425 2460.410  0.25 0.802
American
Hispanic American -18453.880 * 7140.044  -7.500 0.000
Native American -25853.000 * 7399.316 -3.490 0.000
Other Minority -13531.750 4950.215 -2.730 0.006
Year 2009 -3708.159 1872.191 -1.980 0.048
Year 2010 -4126.399 1787.568 -2.310 0.021
Constant -40589.860 7557.521 -5.370 0.000
Note: z > |p-value| of less than 0.05 denote figsliof statistical significance.
* identifies statistically significant variables.
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The OLS regression results for business earningshén miscellaneous and other
professional services industry indicate the follogi®

Older business owners are significantly more prtbab have higher business
earnings in the miscellaneous and other profeskgamgices industry.

Business owners with an advanced degree are sigmilfy more probable to have
higher business earnings in the miscellaneous dher grofessional services
industry.

Caucasian female business owners are significambie probable to have lower
business earnings in the miscellaneous and otledegsional services industry
than Caucasian males.

African American, Asian-Pacific American, Hispaniémerican, Native
American, and Other Minority business owners agaicantly more probable to
have lower business earnings in the miscellanendsther professional services
industry than Caucasian males.

Subcontinent Asian American business owners ares mpaybable to have lower
business earnings in the miscellaneous and otledegsional services industry
than Caucasian males, but not at a statisticailyifscant level.

25

For the Earnings Disparity Model, the results amresented for age, education, race, and gendeaakibgs only.
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4. OLS Regression Results for Business Earnings irhé Architecture and
Engineering Industry

Table 7.12 depicts the results of the OLS regressar business earnings in the
architecture and engineering industry based o2@heariables analyzed in this model.

Table 7.12: Architecture and Engineering OLS Regresion

Earnings Disparity

Model

Coefficient

Significance

Standard

Error

t-value

t>|P-value|

Age 3193.065 1009.286 3.160 0.002
Age squared -31.785 9.742 -3.260 0.001
Incorporated business -44062.780 5870.348 -7.510 0.000
Bachelor degree (omitted
Advanced degree 19325.710 13602.020 1.420 0.1%6
Home owner 4805.730 5702.638 0.840 0.400
Home value -0.004 0.003 -1.290 0.197
Interest and dividends -0.001 0.065 -0.020 0.982
Monthly mortgage paymen 4.296 2.474 1.740 0.088
Speaks English at home -4919.862 8495.418 -0.5800.563
Having a child under the |, 4,5 349 10898.610 2230  0.026
age of six
Married 13186.020 5697.71%  2.310 0.021
Caucasian Female -8005.348 9038.301 -0.890 0.376
African American -14292.020 7962.848 -1.790 0.073
Asian-Pacific American -6523.386 9638.593 -0.680 0.499
Subcontinent Asian -21696.350 13607.050 -1.590  0.111
American
Hispanic American 10695.220 14547.590 0.740 0.463
Native American -22957.820 6331.241 -3.630 0.002
Other Minority -28764.56(Q 9206.650 -3.120 0.000
Year 2009 -12884.580 7097.897 -1.820 0.070
Year 2010 -10106.620 7411.635 -1.360 0.173
Constant -50019.760 32233.580 -1.5h0 0.121
Note: z > |p-value| of less than 0.05 denote figsliof statistical significance.
* identifies statistically significant variables.
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The OLS regression results for business earningthenarchitecture and engineering
industry indicate the following’®

* Older business owners are significantly more prtbad have higher business
earnings in the architecture and engineering imgust

» Caucasian female business owners are more probaldi@ave lower business
earnings in the architecture and engineering imgusian Caucasian males, but
not at a statistically significant level.

* Native American and Other Minority group businesgners are significantly
more probable to have lower business earningsaatbhitecture and engineering
industry than Caucasian males.

» African American, Asian-Pacific American, and Subiioent Asian American
business owners are more probable to have lowemndsss earnings in the
architecture and engineering industry than Caunasrales, but not at a
statistically significant level.

D. Business Earnings Analysis Conclusion

Controlling for race and gender-neutral factorse tBusiness Earnings Analysis
documented statistically significant disparitiesdnsiness earnings for minorities and
females when compared to similarly situated Caacasnales. Caucasian females,
African Americans, and Asian-Pacific Americans hdoeer business earnings at a
statistically significant level in the constructjogoods and services, and miscellaneous
and other professional services industries. Théseet ethnicities also have lower
business earnings in the architecture and engmgéndustry, but not at a statistically
significant level. While Subcontinent Asian Amensahave lower business earnings in
the construction, goods and services, miscellanaadsother professional services, and
architecture and engineering industries, theseadisgs are not statistically significant.

Hispanic Americans have statistically significaotver business earnings in two of the
four industries—goods and services and miscellasema other professional services—
when compared to similarly situated Caucasian malasy also are more probable to
have lower business earnings in the constructiaustry, but not at a statistically
significant level. Native Americans face statidlicasignificant business earnings
disparities in the miscellaneous and other profesdi services and architecture and
engineering industries. However, their lower eaygeinn construction and goods and
services industries are not statistically significaLastly, other minority groups have
significantly lower earnings in the goods and s®¥8] miscellaneous and other

% For the Earnings Disparity Model, the results amesented for age, education, race, and gendeakbes only.
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professional services, and architecture and engingeadustries. Other minority groups
do not have statistically significant lower busimesirnings in the construction industry.

Table 7.13 depicts the earnings disparity regresssults by race, gender, and industry.

Table 7.13: Statistically Significant Business Earimgs Disparities

Miscellaneous

Race / . Goods and and Other Architecture and
Construction X i . ;
Gender Services Professional Engineering
Services
Caucasian Female Yes Yes Yes No
African American Yes Yes Yes No
AS|an_-PaC|f|c Yes Yes Yes No
American
Subcontinent Asiar|
American Mo Mo Mo Mo
Hispanic American No Yes Yes No
Native American No No Yes Yes
Other Minority No Yes Yes Yes
Group

Cells shaded gray denote no statistically sigmificisparity present.
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E. Business Loan Approval Analysis

Access to business capital in the form of loansnsasured by the Business Loan
Approval Analysis. The probability of business loapproval variable is a score that
reflects the reported probability of experienciogn approval. The data in this section
comes from the 2003 NSSBF data set. Previous stuth®e shown that many non-
discriminatory factors such as education, expegeotthe business owner, and firm
characteristics could lead to differences in arness owner’s loan approval rate. In this
analysis race and gender-neutral factors are cadbaith race and gender groups in an
ordered logistic regression model to determine hdretobserved race or gender
disparities were independent of the race and gemeletral factors known to be

associated with business loan approval.

Access to business capital in the form of loanamisasured by the probability of
obtaining a business loan among the 5,415 busmessrs in three industries. It should
be noted that only three industries are analyzedulse the architecture and engineering
industry was collapsed into the miscellaneous ath@roprofessional services industry
due to insufficient data. Furthermore, the datasets not contain sufficient information
on all ethnic groups to allow for a separate exaiom of each group. Therefore, results
are provided for all minority males and females bomad and for Caucasian females,
referred to as minority business enterprises (MBBel woman-owned business
enterprises (WBESs), or collectively as M/WBEs. TR8SBF records the geographic
location of the firm by Census Division instead afy, county, or state. Due to
insufficient data in the construction, goods andvises, and miscellaneous and other
professional services industries, the samplingoregvas expanded to the West Region
defined by the Census. This region includes: Alagkazona, California, Colorado,
Hawaii, ldaho, Montana, Nevada, New Mexico, Oregditah, Washington, and
Wyoming.

The results of the ordered logistic regressionefach set of factors are presented in the
tables below.
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1. Ordered Logistic Regression Results for Busineskoan Approval in the
Construction Industry

The ordered logistic regression results for businesn approval in the construction
industry based on the 13 variables analyzed innttudel are depicted in Table 7.14.

Table 7.14: Ordered Logistic Model for the Businestoan Approval Analysis in the
Construction Industry

Loan Approval Coefficient Significance Standard z-score = z>|P-value|
Model Error

Business Owner's Minority Group
Caucasian Female -3.087 * 0.977 -3.160 0.002
Minority -1.240 0.916 -1.350 0.176

Business Owner’s Credit and Resources

Bachelor's degree (a) -0.813 0.656 -1.240 0.215
Advanced degree 15.618 * 0.877 17.800 0.00d
Use of owner's personal | g 4g, 0.463 | -1.040  0.296
credit card for business

Firm's Credit and Financial Health
Age 0.015 0.030 0.500 0.616
Firm has existing capital |, gqg 0789 | 26.500 0.000
leases
Firm has vehicle loans 0.950 0.821 1.160 0.247
Firm has stockholder loans -4.519 * 0.794 -5.690 .000
Located in MSA(b) (omitted])
Low D&B credit score -2.421 * 0.817 -2.960 0.003
Corporation -3.041 1.148 -2.650 0.008
Total mortgage principal 11.226 6.330 | 1.770 0.076
owned (in millions)
(a) The baseline variable for Bachelor's degree/aehnced degree is High School or below.
(b) MSA denotes Metropolitan Statistical Area, etthan one living in a rural area.
Note: z > |p-value| of less than 0.05 denote figsliof statistical significance.
* identifies statistically significant variables.

2 Omitted due to too few data points.
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Statistically significant ordered logistic regressiresults for the construction industry
Business Loan Approval Analysis indicate the folilogy

a. Business Owner’s Minority Group and Gender Classiftation

» Caucasian females have a significantly lower proibalof obtaining a business
loan in the construction industry than Caucasialema

* Minority groups have a lower probability of obtaigi a business loan in the
construction industry than Caucasian males, buaihatsignificant level.

b. Business Owner’'s Credit and Resources

» Business owners with an advanced degree have artpgbbability of obtaining a
business loan in the construction industry.

c. Firm’s Credit and Financial Health

* Firms with existing capital leases have a signifiba higher probability of
obtaining a business loan in the construction itrglus

» Firms with stockholder loans have a significantdwér probability of obtaining a
business loan in the construction industry.

* Firms with a low Dunn and Bradstreet credit scoa@eha significantly lower
probability of obtaining a business loan in thestaunction industry.

 Firms established as a corporation have a signifigaower probability of
obtaining a business loan in the construction itrglus
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2.  Ordered Logistic Regression Results for Busineseoan Approval in the
Goods and Services Industry

The Ordered Logistic regression results for businean approval in the goods and
services industry based on the 13 variables andlyzéhis model are depicted in Table

7.15.

Table 7.15: Ordered Logistic Model for the Businestoan Approval Analysis in the
Goods and Services Industry

Loan Approval

Standard

Z-

Model Coefficient Significance Error score z>|P-value|
Business Owner's Minority Group
Caucasian Female 0.261 0.204 1.270 0.204
Minority -0.286 0.230 -1.240 0.215
Business Owner’s Credit and Resources
Bachelor's degree 0.327 0.196 1.6/70 0.095
Advanced degree 0.865 0.268 3.280 0.001]
grsé%i‘t)fc‘;‘;‘é”grsbﬂiiﬁggs' 0571 * 0162 | -3520  0.000
Firm’s Credit and Financial Health
Age 0.027 * 0.011 2.470 0.013
Firm has existing capial | g 99 0.164 | -1.830  0.068
Firm has vehicle loans 0.235 0.175 1.340 0.179
Firm has stockholder loans -0.725 0.177 -4.100 000.
Located in MSA 0.075 0.184 0.400 0.686
Low D&B credit score -0.861 * 0.169 -5.090 0.000
Corporation -0.435 * 0.205 -2.120 0.034
Z\?\ﬂé“ﬁ;%ﬁ% r‘]’;')”c'pa' 0.044 0.047 | 0.94¢ 0.350
Note: z > |p-value| of less than 0.05 denote figsliof statistical significance.
* identifies statistically significant variables.
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Statistically significant ordered logistic regressiresults for the goods and services
industry Business Loan Approval Analysis indicdte tollowing:

a. Business Owner’s Minority Group and Gender Classiftation

Minority groups have a lower probability of obtaigi a business loan in the
goods and services industry than Caucasian malesob at a significant level.

b. Business Owner’'s Credit and Resources

Business owners with an advanced degree have dicagtly higher probability
of obtaining a business loan in the goods and sesvindustry.

Business owners who use their own personal cretil for business have a
statistically lower probability of obtaining a buosss loan in the goods and
services industry.

c. Firm’s Credit and Financial Health

Firms with more years of business operations havsigaificantly higher
probability of obtaining a business loan in thedgand services industry.

Firms with stockholder loans have a significantdwér probability of obtaining a
business loan in the goods and services industry.

Firms with a low Dunn and Bradstreet credit scoaweha significantly lower
probability of obtaining a business loan in thedgmand services industry.

Firms established as a corporation have a signtfigaower probability of
obtaining a business loan in the goods and serincestry.
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3. Ordered Logistic Regression Results for Busineseoan Approval in the
Miscellaneous and Other Professional Services Indtrg

The ordered logistic regression results for busiriean approval in the miscellaneous
and other professional services industry basedherl8 variables analyzed in this model
are depicted in Table 7.16.

Table 7.16: Ordered Logistic Model for the Businestoan Approval Analysis in the
Miscellaneous and Other Professional Services Indtrg

LoanMApprovaI Coefficient Significance Standard z-score  z>|P-value|
odel Error
Business Owner's Minority Group
Caucasian Female 15.364 * 0.816 18.830 0.00D
Minority 0.173 0.514 0.340 0.737
Business Owner’s Credit and Resources
Bachelor's degree -1.472 * 0.688 -2.140 0.032
Advanced degree 0.705 0.53( 1.33p 0.184
t’rzzi‘t";g‘;‘é”grsbﬁgﬁggg" 0.437 0.342 1.280 0.201
Firm’s Credit and Financial Health
Age 0.069 * 0.027 2.560 0.010
Firm has existing capital |- g 191 0637 | -0300|  0.764
Firm has vehicle loans 0.874 0.912 0.96p 0.338
Firm has stockholder loans -0.814 0.494 -1.650 10@.
Located in MSA 0.772 0.543 1.420 0.155
Low D&B credit score -0.935 * 0.450 -2.080 0.038
Corporation 1.575 1.192 1.320 0.186
I\?vtr?éé"g;t%ﬁg rﬁ’;')”c'pa' 6.567 * 2560 | 2.560 0.010

Note: z > |p-value| of less than 0.05 denote figsliof statistical significance.
* identifies statistically significant variables.
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Statistically significant ordered logistic regressresults for the miscellaneous and other
professional services industry Business Loan Apglréwalysis indicate the following:

a. Business Owner’s Minority Group and Gender Classiftation

» Caucasian females have a significantly higher gidihyaof obtaining a business
loan in the miscellaneous and other professionaices industry than Caucasian
males.

b. Business Owner’'s Credit and Resources

* Business owners with a bachelor’s degree haverdafisantly lower probability
of obtaining a business loan in the miscellanemgs ather professional services
industry.

c. Firm’s Credit and Financial Health

 Firms with more years of business operations havsigaificantly higher
probability of obtaining a business loan in the celBneous and other
professional services industry.

* Firms with a low Dunn and Bradstreet credit scoa@eha significantly lower
probability of obtaining a business loan in the cellneous and other
professional services industry.

« Firms with a higher total mortgage principal have si@gnificantly higher
probability of obtaining a business loan in the cellneous and other
professional services industry.
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F. Business Loan Approval Analysis
Conclusions

Controlling for race and gender-neutral factorg Business Loan Approval Analysis
reveals statistically significant disparities for/AMBEs when compared to similarly
situated Caucasian males. Caucasian females hatagistically significant disparity in
obtaining a business loan in the construction itrguMinority groups have a disparity in
obtaining a business loan in the construction awtlg and services industries, but not at
a statistically significant level. The data als@wh overutilization for Caucasian females
in the miscellaneous and other professional sesvidustry.

The statistically significant disparity documentéotr M/WBEs when compared to
similarly situated Caucasian males, points to tlesgnce of race and gender disparity as
a factor in access to business capital. Accessuginbss capital in the private sector
constitutes a major factor in business developmenotinuity, and growth. The
documented disparity in M/WBE access to businepgalanay have adversely impacted
the number of these businesses in the constructimtellaneous and other professional
services, and goods and services industries alaikab perform on Metro contracts
during the Study period.

Table 7.17 depicts the Business Loan Approval Asialyegression results by race,
gender, and industry.

Table 7.17: Statistically Significant Business Loadpproval Disparities

Miscellaneous and

Race/ Construction GOOd$ and Other Professional
Gender Services .
Services
Caucasian Females Yes No No
Minority Groups No No No

Cells shaded gray denote no statistically significhsparity present.
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Vii. CONCLUSION

Three regression analyses were conducted to detemnvhiether there were factors in the
private sector that might help explain the curderntls of M/WBE availability and any
statistical disparities between M/WBE availabilignd utilization identified in the
Disparity Study. The three analyses examined theviong outcome variables—business
ownership, business earnings, and business loao\abp

These analyses were performed for the four indesstriconstruction, goods and services,
miscellaneous and other professional services, amfhitecture and engineering—
included in Metro’s Disparity Study. The regressanmalyses examined the effect of race
and gender on the three outcome variables. ThenBssiOwnership Analysis and the
Earnings Disparity Analysis used data from the 2G@®9, and 2010 PUMS datasets for
Los Angeles, Ventura, San Bernardino, Orange, andr8tide counties and compared
business ownership rates and earnings for M/WBEghtse of similarly situated
Caucasian males. The Business Loan Approval Arsmlysed the 2003 NSSBF dataset
for the West Region and compared business loaroagbrates for M/WBEs to those of
similarly situated Caucasian males.

A. Regression Findings

The analyses of the three outcome variables indowty areas document disparities that
could adversely affect the formation and growthMfWBEs within the construction,
goods and services, miscellaneous and other profedsservices, and architecture and
engineering industries. In the absence of a radegamder-neutral explanation for the
disparities, the regression findings point to rb@md gender discrimination that
depressed business ownership, business earnirdgbuamess loan approval rates. Such
discrimination is a manifestation of economic caiodis in the private sector that impede
minorities and females’ efforts to create, growd anstain businesses. It can reasonably
be inferred that these private sector conditiors manifested in the current M/WBES’
experiences.

It is important to note there are limitations te tpplication of the regression findings in
accessing disparity between the utilization andlab#ity of businesses. No matter how
discriminatory the private sector may be, the fiigdi cannot be used as the factual basis
for a government-sponsored, race-conscious M/WBED&E program. Therefore,
caution must be exercised in the interpretation agpylication of the regression findings
in a disparity study. Nevertheless, the findinga b& a formula for developing race-
neutral programs to eliminate identified statidticaignificant disparities in Metro’s use
of available M/WBEs.
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