Al Credit Underwriting and Scoring —
Inclusion or Discrimination?
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The information asymmetry problem:
Bank and potential Customer

A\ """MSearch Costs
for the Bank

Credit Scores
as a signal for
the consumer

— Highly standardized retail markets
— Prohibitive costs to locate hidden primes
— Data analytics offers huge potential




The traditional strategy to overcome information
asymmetry

» Historically, loan decisions were based on a mix of qualitative and
quantitative information (the “3 Cs”)

“During the 1960’s character was still considered the foundation of consumer
creditworthiness, and the ability to judge this elusive personal quality still at
the top of a credit manager’s skill set”

Source: Lauer, Creditworthy, A History of Consumer Surveillance and Financial Identity in
America, 2017, p. 199




The new strategy: Al and big data
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An Example

o

Upstart

“The Upstart system uses Al and machine learning models with 1,600 data points and 15
billion cells of data to improve accuracy in terms of identifying and measuring credit risks,”
said Phat Le, who is an Associate at Harbor Research. “Some of the variables that Upstart
considers are employment history, educational background, banking transactions, cost of
living, and loan application interactions.”

For the most part, Upstart is reducing the inefficiency with the traditional FICO

approach. After all, about 80% of Americans never default on their loans yet only 48% have
access to loans at prime rate. The result is that good borrowers often pay premiums rates
while many other borrowers get loans when they should not.

Source:https://www.forbes.com/sites/tomtaulli/2021/08/13/upstart-can-ai-kill-the-fico-score/
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An Example upstart

= Better than Credit Scores with very few variables

" Better than cognitive limitations of human credit officers

|
c ‘ [ Consumer Financial
i I_ Protection Bureau

The results provided from the access-to-credit comparisons show that the

tested model approves 27% more applicants than the traditional model, and
yields 16% lower average APRs for approved loans.

This reported expansion of credit access reflected in the results provided
occurs across all tested race, ethnicity, and sex segments resulting in the tested

model increasing acceptance rates by 23-29% and decreasing average APRs
by 15-17%.

Source: CFPB, available at: cfpb.gov



How does algorithmic credit scoring work?
Example: Predictions using a simple linear regression model
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Every row represents one individual | [ V1 (X411 - Xp1) Lol
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Bo represents the
value of y when
X1,X2, ..., Xn €qual 0

This column represents the output
variables of the model (e.g. “future
cash flows”)

This matrix represents all the input
variables of the model (e.g. university
degree, taste in music, etc.)

Written more concisely:
y=X X B+ Bo

An individual applying for credit will be evaluated based on the input variables x4, X5, ..., X,;, which can be
associated with that individual. The algorithm then computes the output y for that individual, based on the values of
B and B it previously established.




So: there is inclusionary potential...but:

New York
University
(Non-MSI)

Major: Computer science

Occupation: Financial analyst
Annual income: $50,000

Loan interest rate: 16.34% APR
Origination fee: $1,231

HBCU Penalty: +$3,499

Borrower Profile

Howard
University
(HBCU)

Major: Computer science
Occupation: Financial analyst
Annual income: $50,000

Loan interest rate: 21.29% APR
Origination fee: $1,960

New Mexico
State University
(HSI)

Major: Computer science

Occupation: Financial analyst

Annual income: $50,000

Loan interest rate: 19.23% APR
Origination fee: $1,862

HSI Penalty: +$1,724

Source: Student Borrower Protection Center, “Educational Redlining”, available at protectborrowers.org



Why can’t we
“just outlaw (e.g.) gender”?

In order to “outlaw race”, we must first divide our data into gender and other data

y= Bo+ Xgender X B1 + Xother data X B2

(1) This requires access to protected attributes in the data (possible for EU proposal, doubtful for
US law)

(2) Even if we had access: Numerous/nearly all variables corelate with gender




Redundant encoding

A more comprehensive approach would have us divide our data into variables which are correlated with
gender, not-correlated with gender and gender itself:

y = ﬁO + Xgender X Bl + Xcorrelated X ﬂZ +Xnot—c0rrelated X ﬁB

This renders the equation to:

Yy = BO + Xnot—correlated X BB

However, gender is “hidden” in many other variables (e.g. first name, location data, visits at
gynecologists, school runs etc.). The more variables we have access to, the higher the probability that we
will end up with a result that

* seems to use neutral variables,
* but ends up putting a specific group at a particular disadvantage.




The Consumer Credit Directive

e Anti-Discrimination rule
e Explainability and human
oversight (Art. 18 para. 8)

How to respond?

The GDPR

The Al Act

* Information & verification
rights

e Explainability

* Human Oversight

Mostly: Risk-adjusted
compliance for Al developers
and deployers

Some explainability for
consumers




How to respond?

The Consumer Credit Directive The GDPR The Al Act

Article 5
Prohibited Al practices

1.  The following Al practices shall be prohibited:

(c) the placing on the market, the putting into service or the use of Al systems for the evaluation or classification of natural
persons or groups of persons over a certain period of time based on their social behaviour or known, inferred or
predicted personal or personality characteristics, with the social score leading to either or both of the following:

(i) detrimental or unfavourable treatment of certain natural persons or groups of persons in social contexts that are
unrelated to the contexts in which the data was originally generated or collected;

(i) detrimental or unfavourable treatment of certain natural persons or groups of persons that is unjustified or
disproportionate to their social behaviour or its gravity;



How to respond?

The Consumer Credit Directive The GDPR The Al Act

CHAPTER III
HIGH-RISK AI SYSTEMS

2. In addition to the high-risk Al systems referred to in paragraph 1, Al systems referred to in Annex III shall be
considered to be high-risk.

ANNEX 1

5. Access to and enjoyment of essential private services and essential public services and benefits:

(b) Al systems intended to be used to evaluate the creditworthiness of natural persons or establish their credit score,
with the exception of Al systems used for the purpose of detecting financial fraud;



How to respond?

The Consumer Credit Directive The GDPR The Al Act

Article 22
Automated individual decision-making, including profiling

The data subject shall have the right not to be subject to a decision based solely on automated processing,

1.
including profiling, which produces legal effects concerning him or her or similarly significantly affects him or her.
Article 15
-
schufal Right of access by the data subject

1. The data subject shall have the right to obtain from the controller confirmation as to whether or not personal data
concerning him or her are being processed, and, where that is the case, access to the personal data and the following

M < information:

(h) the existence of automated decision-making, including profiling, referred to in Article 22(1) and (4) and, at least in
those cases, meaningful information about the logic involved, as well as the significance and the envisaged

consequences of such processing for the data subject.




The Consumer Credit Directive

How to respond?

The GDPR

The Al Act

Article 6

Non-discrimination

Member States shall ensure that the conditions to be fulfilled for being granted a credit do not discriminate against
consumers legally resident in the Union on ground of their nationality or place of residence or on any ground as referred
to in Article 21 of the Charter of Fundamental Rights of the European Union, when those consumers request, conclude or
hold a credit agreement within the Union.

The first paragraph shall be without prejudice to the possibility of offering different conditions of access to a credit where
those different conditions are duly justified by objective criteria.




Direct Discrimination

» Do not use protected attributes to form beliefs: data input control
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The real problem: Indirect Discrimination

» Do not use neutral variables that produce a disparate impact for protected groups
- remember: redundant encoding
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Is indirect discrimination covered?

Article 6

Non-discrimination

Member States shall ensure that the

consumers legally resident in the Unio
to in Article 21 of the Charter of Funda
hold a credit agreement within the Union.

adition be fulfilled for being granted a credit do not discriminate agains
eir nationality or place of residence or on any ground as referre

Of the European Union, when those consumers request, conclude o

The first paragraph shall be without prejudice to the possibility of offering different conditions of access to a credit wher
those different conditions are duly justified by objective criteria.

Compare wording with earlier
Directives

COUNCIL DIRECTIVE 2000/43/EC
of 29 June 2000

implementing the principle of equal treatment between persons irrespective of racial or ethnic
origin

Article 2
Concept of discrimination

1. For the purposes of this Directive, the principle of equal
treatment shall mean that there shall be no direct or indirect
discrimination based on racial or ethnic origin.

2. For the purposes of paragraph 1:

(a) direct discrimination shall be taken to occur where one
person is treated less favourably than another is, has been
or would be treated in a comparable situation on grounds
of racial or ethnic origin;

(b) indirect discrimination shall be taken to occur where an
apparently neutral provision, criterion or practice would
put persons of a racial or ethnic origin at a particular
disadvantage compared with other persons, unless that
provision, criterion or practice is objectively justified by a
legitimate aim and the means of achieving that aim are
appropriate and necessary.



Who bears the burden of proof?

Article 6

Non-discrimination

Member States shall ensure that the

consumers legally resident in the Unio
to in Article 21 of the Charter of Funda
hold a credit agreement within the Union.

adition be fulfilled for being granted a credit do not discriminate against
eir nationality or place of residence or on any ground as referred

Of the European Union, when those consumers request, conclude or

The first paragraph shall be without prejudice to the possibility of offering different conditions of access to a credit where
those different conditions are duly justified by objective criteria.

Compare wording with earlier
Directives

COUNCIL DIRECTIVE 2000/43EC
of 29 June 2000

implementing the principle of equal treatment between persons irrespective of racial or ethnic

origin

Article 8
Burden of proof

1. Member States shall take such measures as are necessary,
in accordance with their national judicial systems, to ensure
that, when persons who consider themselves wronged because
the principle of equal treatment has not been applied to them
establish, before a court or other competent authority, facts
from which it may be presumed that there has been direct or
indirect discrimination, it shall be for the respondent to prove
that there has been no breach of the principle of equal treat-
ment.

2. Paragraph 1 shall not prevent Member States from intro-

ducing rules of evidence which are more favourable to plain-
tiffs.



What are justificatory reasons?

Article 6
Non-discrimination

Member States shall ensure that the conditions to be fulfilled for being granted a credit do not discriminate against
consumers legally resident in the Union on ground of their nationality or place of residence or on any ground as referred
to in Article 21 of the Charter of Fundamental Rights of the European Union, when those consumers request, conclude or
hold a credit agreement within the Union.

The first paragraph shall be without prejudice to the possibility of offering different conditions of access to a credit where
those different conditions are duly justified by objective criteria.




= The goal:
Statistical
discrimination -
use as many
variables as cost-
efficient to form
beliefs about
unobservable
attributes

Consider prudential concerns and
responsible lending principles

Article 18

Obligation to assess the creditworthiness of the consumer

1.  Member States shall require that, before concluding a credit agreement, the creditor carry out a thorough assessment
of the consumer’s creditworthiness. That assessment shall be carried out in the interest of the consumer, to prevent
irresponsible lending practices and over-indebtedness, and shall take appropriate account of factors relevant to verifying
the prospect of the consumer meeting his or her obligations under the credit agreement.

Underwriting Decision




Take-aways

The Consumer Credit Directive The Al Act

The GDPR

Unhelpful Anti-Discrimination rule: Holistic Interpretation necessary

e Vague wording as to indirect discrimination

* Unclear when discrimination is justified
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