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Agenda

• Introduction
• Research Presentation
• Career Paths Beyond Industry
• Q&A
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My Background

• JD, Michigan Law, 2016
• MS, Michigan CS, 2019
• PhD, Michigan CS, 2025
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Why so much school?

• My work experience with law (IP litigation in Silicon Valley): doing 
paperwork so that big companies could get other big companies 
to pay them money
• My work experience with CS (software engineering): creating 

products so that big companies could get other big companies to 
pay them money

• My solution to alienation --- self-directed projects that aim to 
make technology more equitable!
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What is research?

• Creating new knowledge!
• Asking questions that haven’t been answered, and figuring out a way to 

answer them
• The content in lectures often represents the accumulation of a lot of 

research --- the greatest hits from decades of work and thousands of 
people

• This presentation is on the research I conducted in my PhD
• A PhD trains you to be a researcher in a particular field
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Computational 
Legal Systems

• Software that encodes 
and automatically 
applies the law
• Also called “legal expert 

systems” or “legal automation” 
or “legal software”
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Why translate the law to code?
$$
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Why translate the law to code?

92019 Annual Update of the HHS Poverty Guidelines (FPIG)

Python function encoding FPIG 
for Pennsylvania



Claimed Benefits of Legal Automation

Potential benefits:
• Expand access to justice
• Lower costs
• Expedite services
• Improve consistency of 

decisions
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Promise of Legal Automation in 
Government
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Promise of Legal Automation in 
Government
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Reality of Public-Sector Legal Automation 

NPR: “When enrollees seek help at county offices, 
you don’t get to sit down across from a real 
human being. They point you to the kiosk and say, 
‘Good luck with that.’”
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NPR / KFF Health News

DiJuana Davis and her five children lost healthcare 
coverage due to error in Deloitte Medicaid system



When Law Mistranslated into Software, 
Can have Devastating Effects
• Failure to release eligible 

prisoners 
• 733 inmates in Arizona (at least)

• Interrupting access to public 
benefits like health care and 
food assistance
• 100,000 people in Texas

• 24,000 children

• Automated accusations of fraud 
• 42,000 in Michigan ($20-100M)
• 526,000 in Australia
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Investigating Breakdowns in Public Sector 
Legal Automation
Policymakers and vendors 
downplay errors as aberrant and 
correctable

I empirically investigate errors in 
legal automation:
• How can we find these errors?
• Where are problems coming from?
• Why don’t regulations root out issues?
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Thesis Statement:
Legal automation is afflicted by endemic error that is 
harder to avoid, detect, and fix than 
recommendations from policymakers and 
practitioners assume.
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Study 1:
Novel (but resource 

intensive) methods for 
evaluating 

computational legal 
systems reveal 

extensive errors.

Study 3:
Errors persist because 

policies aiming to uncover 
and address problems are 
misaligned with the reality 

of algorithmic systems.
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Study 2: 
The disciplinary divide 

between computer 
science and law 

contributes to endemic 
error, but practitioners 
fail to recognize flaws.



Nel Escher & Nikola Banovic. Exposing Error in Poverty Management Technology: A Method for Auditing Government 
Benefits Screening Tools. CSCW 2020

Study 1:
Novel (but resource 

intensive) methods for 
evaluating 

computational legal 
systems reveal 

extensive errors.

Study 3:
Errors persist because 

policies aiming to uncover 
and address problems are 
misaligned with the reality 

of algorithmic systems.
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Study 2: 
The disciplinary divide 

between computer 
science and law 

contributes to endemic 
error, but practitioners 
fail to recognize flaws.



USA Public Benefits

• Benefits programs can help people afford necessities like food, 
housing, and healthcare

• Applicants are means-tested for many programs – families only 
get benefits if they prove that they lack the means to do without 
that help

• Usually established by legislation
• Funding and eligibility requirements are frequently revised by the 

legislators or by the agencies administering the programs.
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(synonyms: government benefits, welfare programs)
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Many Government Systems Automatically 
Apply Benefits Rules
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Option 1: Ask Nicely for the Code
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Nel Escher <kescher@umich.edu>



Option 2: Seize it!!! (Politely) 

• Some tools have inputs and outputs exposed for probing
• Method: Algorithmic Auditing
• Target: Eligibility Screening Tools

23



Eligibility Screening Tools

• Type of computational legal 
systems
• Optional subcomponent of 

automated benefits system

• Accepts information about a 
household, then predicts whether 
they will qualify for benefits
• No need to read hundreds of pages 

of eligibility handbooks

24
Massachusetts DTA Connect Screening, 
https://dtaconnect.eohhs.mass.gov/screening



Method for Auditing Screening Tools 

Can be adapted to benefits eligibility screening tools in any 
jurisdiction in the USA, without requiring state cooperation
• Locate embedded errors, i.e., incorrect application of the legal 

rules 
• Illustrated on the Pennsylvania “Do I Qualify?” screening tool
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Sandvig C, Hamilton K, Karahalios K, et al. (2014). Auditing Algorithms: Research Methods for Detecting Discrimination on Internet Platforms. Data and Discrimination: 
Converting Critical Concerns into Productive Inquiry, 93(1). 

Algorithmic Auditing Method

• Algorithmic audit is a method used to  probe black-box algorithms
• Scraping audits involve sending multiple queries to a system and 

observing the results
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Approach to Audit Correctness of 
Screening Tool Decisions
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Generate Test Households

• Challenges of creating test 
input set:
• Must be limited number, since 

others use this service 
• Wide range of possible inputs 

could produce unrealistic 
families
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Generate (Realistic) Test Households
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person_id household_id age sex

1 1 30 m

2 1 2 f

3 2 44 f

Census Data
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Legal Expert Representation of Law in 
Code

312019 Annual Update of the HHS Poverty Guidelines (FPIG)

Python function encoding FPIG 
for Pennsylvania



Investigate Conflicts between Screening 
Tool and Legal Expert 
• Treated conflicts as a sign to explore further
• Manually reviewed households against legal rules

32

All adults employed or 
disabled?

Income below threshold for 
family size?

Threshold for 2 people: $33,820
Income: $11,101 

Parent 1: employed

Parent 1: employed
Parent 2: employed

Threshold for 4 people: $51,500 
Income: $45,300

Childcare eligibility
Screening tool:

Childcare eligibility
Legal expert:Test Household



Results: Subsidized Child Care

• Program described in Pennsylvania Code Title 55, Chapter 3041
• Families with a child who needs supervision and whose income falls below 

specified income thresholds are eligible

• The tool predicted zero families eligible for the subsidized child 
care benefit
• Our formalization marked ~1/3 of households with children as eligible
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An update…

• Some of the errors we exposed 
have been corrected in the “Do 
I Qualify?” Screening Tool

• But coordination between 
interested groups & public 
attention meant that it took a 
while to correct errors
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Takeaways

• Can evaluate the decisions made by a subset of computational 
legal systems

• Applying this method to a real tool revealed extensive errors

• However, resource-intensive process and may take years to 
realize fixes
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What next?

• Results indicate pervasive error in government tool
• Ex post evaluation not the most efficient for dealing with errors
• Pennsylvania only corrected problems after public pressure

• Can we address these issues at an earlier point, before they have 
harmed vulnerable people?
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Nel Escher, Jeff Bilik, Nikola Banovic, Ben Green. Code-ifying the Law: How Disciplinary Divides Afflict the Development 
of Legal Software. CSCW 2024

Study 1:
Novel (but resource 

intensive) methods for 
evaluating 

computational legal 
systems reveal 

extensive errors.

Study 3:
Errors persist because 

policies aiming to uncover 
and address problems are 
misaligned with the reality 

of algorithmic systems.
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Study 2: 
The disciplinary divide 

between computer 
science and law 

contributes to endemic 
error, but practitioners 
fail to recognize flaws.



Existing Proposals for Improving 
Translation of Law into Code
• Which laws should be translated to software?
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✅ Concrete law 

• Well-defined, determinate, predictable
• Reasonable humans would all agree
• Ex: Identifying students who qualify for free school 

lunch based on whether household income is at or 
below 130% of the Federal poverty line
• Think computers can calculate inequalities well

🙅 Ambiguous law 

• Indeterminate, open to multiple interpretations
• Reasonable human could disagree
• Ex: Determining whether the defendant committed 

first-degree murder by evaluating evidence that a 
killing was premeditated
• Don’t think computers should determine a 

person’s mental state



Existing Proposals for Improving 
Translation of Law into Code
• Who should translate law to software?
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✅ Interdisciplinary teams

• Software development teams should incorporate legal 
experts

🙅 Siloed, homogenous teams

• Many development teams are composed exclusively of 
programmers who lack legal expertise

• When legal department is separate, often reluctant to 
intrude on tasks they deem “technical”



Existing Proposals for Improving 
Translation of Law into Code
• Which laws should be translated to software?
• ✅ Concrete law 
• 🙅 Ambiguous law
à Mistranslations are the result of improper law selection

• Who should translate law to software?
• ✅ Interdisciplinary teams
• 🙅 Siloed, homogenous teams
à Mistranslations are the result of programmer ignorance of law
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Neither proposal has been empirically validated…



Experimental Study Design

• 15 teams translated concrete and ambiguous bankruptcy 
provisions into an interactive legal tool
• 9 teams of computer scientists, 6 interdisciplinary teams of CS + Law

• Interpretive qualitative analysis
• 100+ hours of screen recordings
• Chat logs, audio transcripts
• Code diffs
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Translating the Law Task
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Example Tool Produced

43



Contrast in Disciplinary Modes of 
Reasoning
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CS Mode of Reasoning Legal Mode of Reasoning

Task Simple Complex

People Users Clients

Software Inspectable Black Box

Translation of Law into Code Direct Representation of Law Simplified Representation of Law



Translating the Law – Expected Behavior

• In bankruptcy, some types of debt can be forgiven to give 
a debtor a fresh start
• 11 USC 523 lists types of debts that cannot be forgiven

• A person can have different types of debt
• Should evaluate each debt separately and decide whether 

it can be forgiven 
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Unpaid utilities 
debt: $1100
Child support 
debt: $850



High Rates of Error Observed
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Unpaid utilities 
debt: $1100
Child support 
debt: $850

Unpaid utilities 
debt: $1100
Child support 
debt: $850

Correct
Advice

Common
Incorrect
Advice

Interdisciplinary Teams Computer Science Teams

Correct Advice 1 (17%) 1 (11%)

Incorrect Advice 5 (83%) 8 (89%)



Computer Science Teams Thought Task Did not 
Require Understanding Law or Bankruptcy 
Context
• Did less legal research than interdisciplinary teams
• < 7 minutes for computer science teams
• > 30 minutes for interdisciplinary teams

• CS25: I guess since we’re just kind of just asking questions, we 
don’t really need to understand the reasoning behind [the law].
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Interdisciplinary Teams used Boundary 
Objects to Negotiate Design of Tools 
• Lawyers developed strong understanding of the law through legal research
• Lawyers used boundary objects, like diagrams and outlines to coordinate tool 

development

• Yet, specifications often ambiguous, incoherent, or ignored
• Unrecognized because lawyers reluctant to engage in testing
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Departure of Tools from Lawyer-Created 
Specifications
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Departure of Tools from Lawyer-Created 
Specifications
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Departure of Tools from Lawyer-Created 
Specifications
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Lawyers also deviated from established 
legal practice

• When multiple interpretations available, lawyers 
opted for strict standards
• Believed computers can only operate over rigid 

categories
• Did not attempt to balance factors

• Created tools more strict about forgiving 
student loan debt than judges!
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Translating Ambiguous Law
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(Non)Interpretation of ambiguity in CS only 
teams

• Most CS teams push the ambiguity to the user, rather than resolving it 
internally



Interpretation of Ambiguity in CS+Law teams

• Resolution of ambiguity often involves choosing among judicial 
interpretations

Law participant: Um, uh, will, um, yeah, would a 
continued obligation to repay this debt... Yeah, will, 
uh, will these circumstances continue... Uh, maybe 
we just use the Brunner language.

CS participant: Yeah.

Law: Actually. Like, it's a little legalese, but I think 
it's still, is understandable.

CS: Yeah.



Interpretation of Ambiguity in CS+Law teams

• Ambiguity resolved by asking about a fixed set of factors 



Results Challenge Existing Proposals

• Proposal: Which laws should 
be translated to software?
• ✅ Concrete law 
• 🙅 Ambiguous law

• In practice:
• 🤔 Concrete law
• 🤔 Ambiguous law
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• Proposal: Who should 
translate laws to software?
• ✅ Interdisciplinary teams
• 🙅 Siloed, homogenous teams

• In practice:
• 🤔 Interdisciplinary teams
• 🤔 Siloed, homogenous teams



Characteristics of Most Successful Team

58

Unlike other groups, worked to understand each other’s domains
• Lawyer explained real cases with sympathetic debtors
• Computer scientist explained how code functioned

Interdisciplinary Teams Computer Science Teams

Correct Advice 1 (17%) 1 (11%)

Incorrect Advice 5 (83%) 8 (89%)
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Experimental Takeaways

• Disciplinary divide makes it very challenging to automate complex 
processes from other professional realms

• Adding a professional to a development team does not guarantee 
that knowledge from that domain is preserved

• Practitioners over-confident in shoddy tools
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What next?

• Given that error is widespread…
• Given that the causes of these errors are not trivial…
• We can expect that systems tasked with administering important 

government services will misapply the law

• Surely the law recognizes these problems?

61



Nel Escher, Nikola Banovic, Ben Green. The Limits of Auditing Frameworks for Public Sector Algorithms. In progress.

Study 1:
Novel (but resource 

intensive) methods for 
evaluating 

computational legal 
systems reveal 

extensive errors.

Study 3:
Errors persist because 

policies aiming to uncover 
and address problems are 
misaligned with the reality 

of algorithmic systems.
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Study 2: 
The disciplinary divide 

between computer 
science and law 

contributes to endemic 
error, but practitioners 
fail to recognize flaws.



Software Auditing Policies

• Auditing is emerging as a popular policy approach for evaluating 
software systems

• Proposed in jurisdictions across the world
• EU Digital Service Act 2022
• Chinese Algorithmic Management Provisions
• Validation and Evaluation for Trustworthy (VET) Artificial Intelligence Act
• Et al.
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Study Approach

• What are common assumptions of 
existing regulatory frameworks that 
require audits of software systems?

• Do these assumptions hold for a 
real system in the public sector?
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Collect and 
analyze 
auditing 
policies

Collect and 
analyze 

audits of real 
system 

Auditing policy 
themes

Compile any 
evidence that 

contradicts 
themes



Policies that Require Algorithmic Audits



Thematic Analysis of 
Auditing Policies
• Analyzed 32 policies
• City, state, national proposed and passed 

legislation

• Emergent themes:
• Policies harm manifests as bias
• Policies assume limited scope of systems

• Static, well-bounded software
• Policies assume operators will be able to 

address audit results
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Case Study: MiDAS

Administers unemployment insurance 
• Established by Michigan Employment 

Security Act
• Purchased by Michigan’s Unemployment 

Insurance Agency
• Developed by Fast Enterprises

Program functions: automatically apply 
provisions, like collecting taxes, 
evaluating eligibility
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Case Study: MiDAS Failures

68

• Infamous robo-debt scandal
• 2013-2015
• ~40,000 false accusations
• $20M class-action settlement

• Yet, problems persist…
• Clawing back pandemic benefits

• ~500,000 affected
• $55M class-action settlement

• Other ongoing court cases
• (Case background informed by my 

expert witnessing experience)



MiDAS Audits

• Office of the Auditor General
• Authorized to conduct financial and performance audits of all state 

branches, departments, and other institutions

• Deloitte
• Competing vendor
• Third-party audit
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Document Analysis of Audits

• Obtained audit documents
• OAG Performance Audits of the Unemployment Insurance Agency

• 8 audits performed since 2016
• Deloitte Audit

• Reports filed November 2020 and December 2021 with UIA’s parent department

• Compared policy themes to evidence from audits
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Policies Too Narrowly Frame Algorithmic 
Harms

71

Common Policy Assumption MiDAS Case Study

Harms Manifest as Discriminatory 
Bias

MiDAS Afflicted by a Range of 
Algorithmic Harms 



Algorithmic Harms

Many Legal Errors in MiDAS Software

Sample of legal errors:
• 30 days to appeal decisions (MCL - Section 

421.32a)
• Batch processing at 12:01 am
• For over a decade, incorrectly marked on-time 

protests as late
• Must keep record of facts considered when 

making decisions (CFR  - Title 20, Part 602B)
• Overwrote survey question language
• Later, cross-check flagged answers to original 

question as fraudulent
• Fix can have unforeseen effects!
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bias

Legal 
Errors



Policies Target Limited Slice of System

73

Common Policy Assumptions 
about Audited Systems

MiDAS Case Study 

Static Frequently Updated

Discrete Composed of Complex Sub-systems

Can be Audited in Isolation from 
Practice

Agency Employees Co-Construct 
Outcomes



Software System

Must Take Broad View to 
Identify MiDAS Failures
Problems can emerge from interaction of 
technical components 

• Example of sequencing error: 
• Supposed to run fraud checker program, then pay 

benefits
• For a period, flipped the order, so paid public funds 

to fraudsters

Problems can emerge from interaction of 
technical and social/organizational 
components

• Tried to administer new pandemic programs 
using old software system using workarounds

• Did not train staff to process workarounds
• Pandemic-era records “[c]annot be used with 

any level of reliability”
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Policies Have Unrealistic Expectations for 
Post-Audit Activity
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Common Policy Assumptions 
about Addressing Audit Results

MiDAS Case Study

Operators have Resources to 
Respond to Audit Results

Agency Lacks Technical Staff and 
Resources to Correct Problems

Audited Software will be 
Corrected or Replaced

Remains Broken Despite Audits



Government Lacks the Resources to Make 
Changes
• In each audit from the 

Michigan Auditor General,  list 
of recommendations
• In follow-up reports, the 

Agency has not implemented 
the requested changes
• Technical, financial, and human 

resource constraints
• Competing governance 

objectives
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Struggles in Replacing Broken Systems

77

• A decade later, the Agency has announced a 
MiDAS replacement 
• End work with FAST Enterprise
• New, improved system from Deloitte

• In Massachusetts, also making a switch
• End work with Deloitte
• New, improved system from FAST Enterprise

• Lack of reliable alternatives

🙅

✅

🙅
✅



Need Broader Policy Shift to Recognize 
Fallibility of Software Systems
After robofraud scandal broke:

“In one case, the state spent two years and deployed a team of attorneys to 
pry back $158 in benefits from a seasonal worker at Bloomfield Hills 
Country Club–only to lose when an appeals court ruled in July there was not 
“even a scintilla of evidence” she had committed fraud.
Remarkably, the state is apparently not done in its battle for $158. On July 
31, the state filed a motion asking the appellate court to reconsider its 
ruling.”  Reporting: Bridge Michigan

Must align government actions with reality of computational legal 
systems---absurd to rely on outputs from system that audit has 
shown is deficient!
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Paths Forward

• More robust oversight

• Policymakers should require system evaluation at earlier stages, 
rather than relying on audits 

• Government could develop technology in-house
• Many problems come from silos---legal experts within government, 

software expert at private company
• Open-source alternatives to private vendors
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Takeaways

• Public sector services are administered by systems that are more 
complex and dynamic than policy envisions

• Could have excellent audits, but still stuck with harmful systems

--> Revisit automation agenda?
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Thesis Statement:
Legal automation is afflicted by 
endemic error that is harder to 
avoid, detect, and fix than 
recommendations from 
policymakers and practitioners 
assume.
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Revealing errors in 
computational legal 
systems

Tracing errors to 
development processes 
and unsuspecting 
practitioners

Demonstrating 
insufficiency of 
current policy for 
treating algorithmic 
harms



Future Lines of Research

• Improving legal software development

• Reckoning with the rise of LLMs in governance

• Changing policy to recognize fallibility of legal automation 
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Is this something Michigan CSE needs to 
worry about?

• Our students build these 
systems!
• Must provide them better 

support as they go on to 
build the digital 
infrastructure of our 
society
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Expectation
Software will amplify the reach of the legal system 
by neutrally conveying law

Reality
The process of encoding the law into software distorts the 
law in ways that are unexpected & hard to detect

law

law
law

law

bugs

invented rules

lack of m
ercy

Compressed 
view of law

TRANSLATING LAW TO CODE
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Career Paths that Advance Social Good
• Researcher (depending on research program…)

• Government technologists
• Federal
• State

• Civil Society Organizations
• ACLU
• Data & Society
• Center for Democracy and Technology
• Etc!

• Job Boards: https://www.benzevgreen.com/jobs/
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Thank you J
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Nel Escher
nelescher@berkeley.edu
     @nelescher 
      nel_on_wheels
kescher.github.io/cool-zone

Questions???



Getting started in research

• Get involved in projects happening at Michigan! 
• Have a favorite class? Go to the CSE website and see who’s doing research on 

that topic
• Lecturers are more teaching focused
• Assistant/Associate Professors are all doing research

• Approaches:
• Go to professor’s office hours

• Say: ”Hey, I’m interested in doing research. Do you have any projects that could use a pair 
of hands?”

• If you have trouble getting a hold of professors, email their PhD students!
• PhD students get way fewer emails

• Check out programs like UROP
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