
DE JURE (Data and Evidence for Justice Reform)

Innovations in Data with Policy Implications



Economic development & legal institutions are associated
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We run law and development RCTs through relationships with government
partners who link legal cases to downstream effects for individuals and firms.
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Personalized Interventions

This kind of data can be used to personalize interfaces for judges.



Recommending Actions



“Endless adjournments of cases on frivolous grounds” are a
major cause of case backlog (Chief Justice Maraga 2019)

Nation-wide experiment using the first digitized daily court records
I Developed an algorithm to identify the greatest source of court delays
I T1: provide actionable information
I T2: + accountability (one-pager also sent to Court User Committees)
I Control: status quo (no information), RCT across all 124 court stations



“Endless adjournments of cases on frivolous grounds” are a
major cause of case backlog (Chief Justice Maraga 2019)

Nation-wide experiment using the first digitized daily court records
I Developed an algorithm to identify the greatest source of court delays
I T1: provide actionable information
I T2: + accountability (one-pager also sent to Court User Committees)
I Control: status quo (no information), RCT across all 124 court stations



“Endless adjournments of cases on frivolous grounds” are a
major cause of case backlog (Chief Justice Maraga 2019)

Nation-wide experiment using the first digitized daily court records
I Developed an algorithm to identify the greatest source of court delays
I T1: provide actionable information
I T2: + accountability (one-pager also sent to Court User Committees)
I Control: status quo (no information), RCT across all 124 court stations



“Endless adjournments of cases on frivolous grounds” are a
major cause of case backlog (Chief Justice Maraga 2019)

Nation-wide experiment using the first digitized daily court records
I Developed an algorithm to identify the greatest source of court delays
I T1: provide actionable information
I T2: + accountability (one-pager also sent to Court User Committees)
I Control: status quo (no information), RCT across all 124 court stations



“Endless adjournments of cases on frivolous grounds” are a
major cause of case backlog (Chief Justice Maraga 2019)

Nation-wide experiment using the first digitized daily court records
I Developed an algorithm to identify the greatest source of court delays
I T1: provide actionable information
I T2: + accountability (one-pager also sent to Court User Committees)
I Control: status quo (no information), RCT across all 124 court stations



Data-Driven Recommendations

Analyze and present personalized correlates of delay
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Community of Practice (Etienne Wenger)

.. and affects implicit attitudes (in a debiasing manner)



Self-Distancing (Kross and Grossman, Boosting Wisdom 2011)

Increased distance from self ⇒ more self control ⇒ wisdom in reasoning,
attitudes, and behavior

Topic 1: Advice

Personalized: Take 15-30 minutes to give advice to someone who is
starting a new judge or prosecutor position like yours.

Generalized: Take 15-30 minutes to write about some legal issues
that new judges or prosecutors should know better.

Topic 2: Reflection - Reflect on a value that is important to you / others (efficiency, fairness, ..)

Topic 3: Empowerment - Reflect on talents that make you / others a good judge

Topic 4: Recognition - Reflect on something you are proud / not proud of as a judge

Topic 5: Goal-Setting - Reflect on a goal of yours / others

Topic 6: Gratitude - Reflect on how the program can be helpful to you

Topic 7: Curiosity - Be curious about a legal issue helpful to you / others

Topic 8: Growth Mindset - Reflect on some personal characteristic you can change / that is important

Topic 9: Challenges - When did you not meet expectations / and how did you deal

Topic 10: Vocation - Write about your motivations / others
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Self-Distancing Increased Satisfaction and Grades
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Top mediators on any indicator to give advice A|B randomized to others

which dynamically generates an automated policy causal inference machine



Recommending Mediators

Wiki-survey Structured Questions

Top mediators on any indicator to give advice A|B randomized to others

which dynamically generates an automated policy causal inference machine



Recommending Mediators

Wiki-survey Structured Questions

Top mediators on any indicator to give advice A|B randomized to others

which dynamically generates an automated policy causal inference machine



Recommending Mediators

Wiki-survey Structured Questions

Top mediators on any indicator to give advice A|B randomized to others

which dynamically generates an automated policy causal inference machine



API to create own dashboards

Victim’s defense, public defense, psychological support



Incentivize Case Logs

Record and present correlates of improvement

Transfer learning within and across decision-makers

E-justice tools like these meet social distancing needs
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video and audio also enabled
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40% of inquiries have been related to alimony

Pilot being rolled out nationally (and advertised on Facebook)

to improve speed of justice

E-justice Apps to speed up justice



40% of inquiries have been related to alimony

Pilot being rolled out nationally (and advertised on Facebook)

to improve speed of justice

E-justice Apps to speed up justice



40% of inquiries have been related to alimony

Pilot being rolled out nationally (and advertised on Facebook)

to improve speed of justice

E-justice Apps to speed up justice
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Stage 1: mechanism to smooth variability across jurisdictions (daily, court-specific incentive)

Stage 2: mechanism to smooth variability across time within jurisdictions (’uber’)

Uberization address cases actually filed

What about cases that never file?
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Apps for Missing Cases Bangladesh app (nationally advertised on July 2018)

smartphone app aiming to address violence against women and children

Emergency button sends the victim’s GPS, picture, and audio recording

Passive features for additional revealed preference data

What is the impact of speed of justice
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smartphone app aiming to address violence against women and children

Emergency button sends the victim’s GPS, picture, and audio recording

Passive features for additional revealed preference data
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Empirical Challenges

Medicine, prior to clinical trials
Theories about the effects, but no causal evidence (a century ago)

Randomizing judicial decisions
Violates our notion of justice (equal treatment before the law)

Randomizing judicial assignment
Generates retrospective “clinical trial” (Kling AER 2006; many since “credibility revolution” in economics)



Debt Relief and Debtor Outcomes (AER 2014)

Cancelling debt causes ↑Earnings, ↑Employment,
↓Mortality, ↓Foreclosure



Patents and Innovation (AER 2019)

Patented genes are more valuable, but does patenting make them valuable?



Patents examiners have strong habits

What is causal effect of patent protection on follow-on innovation?
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Follow-on innovation similar for accepted & rejected patents



What is the Impact of Speed of Justice?
Croatia cases are randomly assigned

What is the causal effect of faster case resolution?
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What is the Impact of Speed of Justice?

Preliminary evidence on Shortened bankruptcy proceedings



What is the Impact of Speed of Justice?

Chile cases are also randomly assigned to tribunals



Impact of Speed of Justice

Preliminary evidence on Summary cases (smaller firms)

Log Sales
t-1 t0 t+1
(1) (2) (3)

Tribunal Speed -0.008 0.049 0.099***
(0.025) (0.034) (0.034)

1st Stage F-stat 41 41 41
Y mean (level) 9.401 9.053 8.735

We are exploring similar research design anytime infrastructure permits
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Random Variation in Precedent

 

Random assignment of judges
I Judge characteristics predict decisions

Binding precedent within circuit
I 98% of decisions are final{

Lawct = αict + φZct + γ1Xict + γ2Wct + ηict (machine learning step)

Yict = αict + ρLawct + β1Xict + β2Wct + εict (causal inference step)

Sparse Models and Methods for Optimal Instruments, ECMA 2012
Mostly Harmless Machine Learning, NeurIPS 2020
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Impact of Environmental Decisions
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Impact of Criminal Appeals Decisions

Automated policy causal inference

1. Identifying the nearest cases

2. Fast decision classification

3. Document embedding

4. Judge embedding using own corpora
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India E-courts



India

Impacts of law
I linkages to litigant (firm or individual)
I economic data, pollution, land disputes

Impacts on law
I elections, cognitive, incentive, movements
I (politics, psychology, economics, social)

Improving rule of law
I court reforms, decision-support, transparency

https://explore-ecourts.herokuapp.com/

Highlight five studies
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(1) A window into social processes

Increasing salience of caste-neutral names



(2) Is there in-group bias? If so where?

6M lower court criminal cases show little gender and religion in-group bias



(3) Impact of “Zero” Courts



(3) Impact of Transfers

Transferred cases were 24% less likely to be disposed within 1 year

Days Disposed Number of Duration of
in court within 1 year Hearings Hearings

Judge changed 169* -0.24** 3.1* 83***
(93) (.11) (1.8) (25)

Mean dep. var. 503 0.47 8.1 234
Observations 601540 601775 600268 397902
Month FE Y Y Y Y

F-test p-value .12 .063 .085 .049



(4) Impact of Legal Search Engines

on how cases are decided?

speed of resolution?

diversity of citations?

memes?



(4) Impact of Legal Search Engines

Kanoon seemed to enable courts to cite themselves, as if Kanoon facilitated common law.

The impact of google on wikipedia is hard to know, since wikipedia didn’t exist prior to google

here, we can study common law, to see the polarization or democratization of knowledge
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(5) Judicial Attitudes in Text

Preliminary evidence that Hindu judges describe the Hindu identity more positively

SC/ST judges describe Muslims more negatively

Empathy is proposed antidote to in-group bias
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Training High Stakes Decision-Makers Soft Skills

The Pakistan civil service is interested in teaching empathy to elite
civil servants (250 selected out of 15000 test-takers annually).

Empathy vs. power lectures impacted survey responses (in a list experiment)

February pilot in-person

October by zoom (randomize at the individual-level)
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Background on Civil Service Academy

Future advisors to the President, Prime Minister, cabinet ministers,
governors and police chiefs.
“key wheels on which the entire engine of the state runs” (Central
Superior Services, 2019)

Select 1.5% of test-takers
Mandatory attendance and high-stakes
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Utilitarian x Malleability x Both x Control
Before the first workshop

Four treatments via a non-shareable / non-downloadable link
oTree



Soft Skills and Social Emotional Learning

Social skills reduce coordination costs, so teams work more efficiently

workers “trade tasks” to exploit their comparative advantage
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Soft Skills and Social Emotional Learning



Altruism



Charity



Cooperation



Coordination



Theory of Mind



Book Choice (lottery)



Impact on Altruism
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Impact on Coordination



Impact on Theory of Mind



Regressions



Regressions

novel evidence that theory of mind can be improved with empathy
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Impact on Empathy Book Choice



Impact on Blood Donation

Empathy utilitarian treatment increased likelihood to donate by 20 percent



Impact on Effective Altruism

Only for matching blood type



Regressions



Impact on Thought Leadership

Preliminary evidence in twitter feeds

increase % of “We” vs. “I”
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Book Choice (lottery)

Impact of learning causal inference on bureaucratic performance?

Graded 1500 word essay & 1500 word application to prospective career
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Signpost

Rule of Law =⇒ Contract Enforcement =⇒ Economic Growth
I Random Case Assignment or RCTs
I Training to Improve Justice

Governance =⇒ Trust =⇒ Economic Growth
I Shinyapps and Adaptive RCTs
I Can we use machine learning to increase trust in the law?
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Judicial Analytics for Recognition and Dignity

Cognitive science and psychology suggests that humans have limited
and imperfect reasoning capacities (Tversky and Kahneman 1986; Eyster 2019)



The weather

Judges deny refugees asylum when the weather is too hot or too cold

ICAIL 2017

See also Hayes and Saberian, AEJ 2018



Time of Day

They grant asylum more before lunch and less after.

1M decisions

See also Norris 2020, Danziger, Levav, Avnaim-Pesso, PNAS 2011



The defendant’s name

They assign longer sentence lengths to defendants whose first initial
matches their own.
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See also Belenzon, Chatterji, and Daley, AER 2017, Jena, Sunstein, and Hicks 2018



The defendant’s birthday

When they do the opposite and give the gift of leniency

Figure: US and French judicial leniency on defendant birthdays



NFL Football

Judges are more lenient the day after their team wins, rather than loses.
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See also Eren and Mocan, AEJ 2017



Snap judgments

We can use machine learning to predict asylum decisions with 80%
accuracy the date the case opens.. and when it closes.

ICAIL 2017



Elections and wartime also affect decisions
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Gambler’s Fallacy

How people often imagine a sequence of coin flips:

0101001011001010100110100

A real sequence of coin flips:

0101011111011000001001101



Up to 5% of decisions reversed due to the gambler’s fallacy

QJE 2016



In the US Supreme Court, the first sentence of the lawyers
oral arguments are identical

“Mr. Chief Justice, (and) may it please the Court?”



Male petitioners below median in masculinity rating are 7
percentage points more likely to win
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See also Dietrich, Enos, Sen, Political Analysis 2018



Besides voice, there is text

Females: Migraine, hysterical, morbid, obese, terrified, unemancipated, battered

Males: Reserve, industrial, honorable, commanding, conscientious, duty

See also Caliskan, Bryson, Narayaan, Science 2017
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We can do this judge by judge
Justice Scalia is an outlier in gender slant
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In the Circuit Courts, judges with more gender slant..
Vote against women’s rights issues
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See also Carlana, QJE 2019, Glover, Pallais, Pariente, QJE 2017



By 1990, 40% of federal judges had attended an
economics-training program.
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The results of these seminars were dramatic

We can see economics language used in academic articles became prevalent
in opinions.
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Impacting their peers
We can see economic language traveling from one judge to another and

across legal areas.
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When judges were given discretion in sentencing

economics trained judges immediately rendered 20% longer sentences relative to
the non-economics counterparts.
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See also Cohen and Yang, AEJ 2019



Judicial Analytics and Law J of Artificial Intelligence & Law 2018

Justice: equal treatment before the law (y = f (X ) + ε, a → X )
equality based on recognition of difference
(y ⊥ W , var(ε) ⊥ W , a 9 W )

control principle and merit principle: individuals responsible only for events that are under their control
W: race, gender, masculinity, name, football, weather, judge’s lunchtime, preceding case, ...
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Machine Learning and Rule of Law Computational Analysis of Law 2018

Behavioral anomalies offer intuitive understanding of feature relevance
“settings where people are closer to indifference among options are more likely to
lead to detectable effects [of behavioral biases] outside of it.” (Simonsohn, JPSP 2011)

A model of recognition-respect and

revealed preference indifference

Research in Experimental Economics 2017



Five Ways for ML to Diagnose Judicial Inattention

new indicators for objectiveness in enforcing regulations?

1 Early predictability
2 Behavioral anomalies
3 Inattentiveness to appellate reversals
4 Implicit risk rankings of litigants (asylees) closer to random
5 Is indifference greater for some refugees (e.g., from Global South)?
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After “Surprise” Reversals, Judges Grant More Asylum and
Hold More Hearing Sessions

Surprise Reversal is a reversal of a decision that was predicted to be “Affirm”

See also Posner, HUP 2010



Judges Vary in Responsiveness to Reversal

Do less attentive judges have implicit risk rankings closer to random?
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Robot Prosecutors

If defendants released based
only on risk score, the harshest
prosecutors would only be
releasing low-risk defendants.

Human Prosecutors

Distribution of risk scores for
released defendants is similar
for most lenient and least
lenient prosecutors.

Are the lenient asylum judges, only denying the ’riskiest’ applicants
I i.e., seeing the lowest reversal rates (of their asylum denials)?

See also Kleinberg, Lakkaraju, Leskovec, Ludwig, Mullainathan, QJE 2017



Robot Prosecutors

If defendants released based
only on risk score, the harshest
prosecutors would only be
releasing low-risk defendants.

Human Prosecutors

Distribution of risk scores for
released defendants is similar
for most lenient and least
lenient prosecutors.

Are the lenient asylum judges, only denying the ’riskiest’ applicants
I i.e., seeing the lowest reversal rates (of their asylum denials)?

See also Kleinberg, Lakkaraju, Leskovec, Ludwig, Mullainathan, QJE 2017



Robot Prosecutors

If defendants released based
only on risk score, the harshest
prosecutors would only be
releasing low-risk defendants.

Human Prosecutors

Distribution of risk scores for
released defendants is similar
for most lenient and least
lenient prosecutors.

Are the lenient asylum judges, only denying the ’riskiest’ applicants
I i.e., seeing the lowest reversal rates (of their asylum denials)?

See also Kleinberg, Lakkaraju, Leskovec, Ludwig, Mullainathan, QJE 2017



Robot Prosecutors

If defendants released based
only on risk score, the harshest
prosecutors would only be
releasing low-risk defendants.

Human Prosecutors

Distribution of risk scores for
released defendants is similar
for most lenient and least
lenient prosecutors.

Are the lenient asylum judges, only denying the ’riskiest’ applicants
I i.e., seeing the lowest reversal rates (of their asylum denials)?

See also Kleinberg, Lakkaraju, Leskovec, Ludwig, Mullainathan, QJE 2017



Robot Prosecutors

If defendants released based
only on risk score, the harshest
prosecutors would only be
releasing low-risk defendants.

Human Prosecutors

Distribution of risk scores for
released defendants is similar
for most lenient and least
lenient prosecutors.

Are the lenient asylum judges, only denying the ’riskiest’ applicants
I i.e., seeing the lowest reversal rates (of their asylum denials)?

See also Kleinberg, Lakkaraju, Leskovec, Ludwig, Mullainathan, QJE 2017



Left Figure: Judges have strong habits

A judge who is generally lenient in other cases is likely to be lenient in a
given case



Right Figure: Assess implicit risk ranking

If judges are ‘ordering’ their asylees, the most lenient judge letting in the most
applicants should be rejecting only the “least safe” applicants

Their appeal success should be lower, which we see among more attentive judges



.. but not less attentive judges

.. who may be more prone to other extraneous factors



.. such as weather



Difference in Indifference for asylees from the Global South

See also Arnold, Dobbie, Yang, QJE 2017



Judicial Analytics for Recognition and Dignity

Cognitive science and psychology suggests that humans have limited
and imperfect reasoning capacities (Tversky and Kahneman 1986; Eyster 2019)

Gambler’s fallacy, mood, time of day, order, ...

I highlight fragility of courts
F “In a crowded immigration court, 7 minutes to decide a family’s future” (Wash Post 2/2/14)

Policy discussion tends to revolve around having AI replace humans or
suggest the optimal decision

Consider instead an incremental approach that shows decision-makers
their predicted self and then uses predictions of error to nudge
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Stage 1: Predicted Self

In Stage 1, people use AI as a support tool, speeding up existing
processes (for example, by prefilling forms)

I An AI-based recommender system offers a decision-maker the best
prediction of themselves, based on their previous decision-making, from
a model using only legally relevant features X.

F assess judges vs. their predicted self

I (1) Increase consistency across similar cases by offering the relevant
reference points and cabining the influence of extraneous factors.

I (2) Seeing the predicted self leverages self-image motives of pro-social
decision-makers (Benabou and Tirole QJE 2011).

I (3) Deviating from defaults facilitates conscious deliberation.

self-image (predicted self)
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Stage 2: Prediction of Error

A deviation that is more likely to render an error (from a model using
all available features X and W) can be accompanied by a nudge to “be
more attentive” or spend more time to make a better decision.

I (1) A nudge, instead of a checklist, might impose less bandwidth.

I (2) Save time and energy to focus on novel, complex cases.

self-improvement (nudges)



Stage 3: Explanations

A decision-maker may want interpretable machine learning and
request a reason for why the deviation may lead to mistakes.

I (1) Stage 3 elevates the AI to the role of a more general coach,
providing feedback on choices.

I (2) The more people feel that their autonomy is protected and that
they are in control of the conversation—able to choose when feedback
is given—the better they respond to it. (West and Thorson 2018)

self-understanding (why)



Stage 4: Dialogue

Of course, it is always possible that the AI system’s suggestion would
not take into account some reliable private information that the
decision-maker might have access to.

I Where this happens, the AI system would be steering the
decision-maker off course rather than correcting for their
inconsistencies.

I Therefore, a dialogue, encouraged between the decision-maker and the
AI system, allowing for the AI to learn from the user as well.

self-expression (autonomy)



Stage 5: Community of Experts

AI brings in other people’s decision histories and patterns, serving as a
platform for a community of experts.

I A decision-maker may want to access a community of experts by seeing
what the algorithm predicts other to do.

I This can be accessible as a dropdown menu, to seek advice from a
particular decision-maker,

F or as a statistical distribution to protect privacy.

community of practice (self vs. others)



Stages 6+

Stage 6, experts advised it helps train novices
I who tend to make more mistakes
I experts can input a preferred decision
I or use prediction if appealed

Stage 7, WebMD for litigants, increasing access to justice
I and transparency & accountability

Stage 8, knowledge of one’s impact

Stage 9, use feedback from dialogue stage as recommender system
I with A|B testing to generate personalized causal inference
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Addresses Common Criticisms of AI in Law

Reduces Bias
I Assess judges vs. their predicted self

Increase Autonomy
I Support tool / default

Enhance Learning
I Pointing out when predicted to error + community of practice

Explainable Transparency
I Interpretable ML

Incorporate Private Information / Changed Circumstances
I AI can ask why user deviates



Addresses Common Criticisms of AI in Law

Reduces Bias
I Assess judges vs. their predicted self

Increase Autonomy
I Support tool / default

Enhance Learning
I Pointing out when predicted to error + community of practice

Explainable Transparency
I Interpretable ML

Incorporate Private Information / Changed Circumstances
I AI can ask why user deviates



Addresses Common Criticisms of AI in Law

Reduces Bias
I Assess judges vs. their predicted self

Increase Autonomy
I Support tool / default

Enhance Learning
I Pointing out when predicted to error + community of practice

Explainable Transparency
I Interpretable ML

Incorporate Private Information / Changed Circumstances
I AI can ask why user deviates



Addresses Common Criticisms of AI in Law

Reduces Bias
I Assess judges vs. their predicted self

Increase Autonomy
I Support tool / default

Enhance Learning
I Pointing out when predicted to error + community of practice

Explainable Transparency
I Interpretable ML

Incorporate Private Information / Changed Circumstances
I AI can ask why user deviates



Addresses Common Criticisms of AI in Law

Reduces Bias
I Assess judges vs. their predicted self

Increase Autonomy
I Support tool / default

Enhance Learning
I Pointing out when predicted to error + community of practice

Explainable Transparency
I Interpretable ML

Incorporate Private Information / Changed Circumstances
I AI can ask why user deviates



Addresses Common Criticisms of AI in Law

Reduces Bias
I Assess judges vs. their predicted self

Increase Autonomy
I Support tool / default

Enhance Learning
I Pointing out when predicted to error + community of practice

Explainable Transparency
I Interpretable ML

Incorporate Private Information / Changed Circumstances
I AI can ask why user deviates



Proof of Concept

Assess effects on trust and perceived indifference of lawmakers

and applications, decisions, reversals, speed, disparities, etc.



Trust in the Law

Can we move beyond likert scales of user satisfaction?



Quadratic Voting for Surveys
Estonian public-facing dashboard for local government accountability
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Self-service Quadratic Voting
Giving civil servants and citizens the ability to ask questions of each other

Kenya: Propose measuring court satisfaction to better target infrastructure improvements
Czech: Measure trust in the law (through revealed preference questionnaires)

I Does trust correlate with legal compliance?
I Do revealed preferences predict recidivism beyond psychometric surveys?

Multi-country: How do individuals trade-off indicators of court quality?
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Open-source platform for lab, web, and field experiments

Estonia, Peru, Pakistan, France
I allowing interactive experiments, socially-distanced

Cadaster
I data management platform from data-entry to decision-making
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Social Contract
state expects citizens, generally, to obey the law

I rules that limit individuals to take actions that might otherwise be justified.
I so state owes a way to address a wrong through the formal legal system.

implies a right to recourse, a recognition of wrongs (Goldberg and Zipursky, HUP 2020)

access to justice, efficiency of justice, knowledge/precedent/equity

A lack of recognition

revealed preference indifference

fragility, conflict, and violence
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“Ferguson and the Violence of Indifference” (Critical Education, Cuenca 2017)

July 14, 2018

Justice and security
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