
Fairness, 
Accountability, 
& Transparency  

A few (Counter)-Examples from 
predictive models in Criminal Justice

Kristian Lum 
Department of Computer and Information Science, University of Pennsylvania




Fairness
Predictive Policing 

Unfair policing practices of the passed through a model to cause unfair practices in the future.



What is predictive policing?

Predictive policing uses police 
records to learn patterns in the 

occurrence of crime. 

Additional police are then dispatched to the 
locations with the highest predicted rate of crime, 

thus preventing the crime that would have 
occurred from occurring or catching criminals in 

the act.

Using these patterns, the computer 
then predicts the most likely 
locations of future crimes.

police records where crime will  
be detected in the future.

finding crime you wouldn’t have found otherwise?
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Accountability
Risk Assessment

Lack of accountability allows for “overbooking”, which can have large effects on the 
outputs of pre-trial risk assessment models
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Results
recommendations, we performed a Wilcoxon rank-sum test. Statistical signif-
icance at the ↵ < 0.01 level is indicated by ‘⇤ ⇤ ⇤’ for the di↵erences shown
in the results tables. Both for all cases and only among the subset of cases
that resulted in a conviction, the rate at which step (2) exclusions and step
(4) increases occur is much higher when we consider booking charges relative
to when we consider conviction charges as inputs. This suggests that a mean-
ingfully large proportion of the population evaluated by the assessment are
receiving exclusions, increases, and recommendations due to being booked on
charges that are ultimately unsubstantiated by the courts.

Subset Input Charges step2 step4 rec
All Cases Conviction 7.5 8.2 2.4
All Cases Booking 30.3 23.7 3
All Cases Di↵erence 22.8 *** 15.5 *** 0.5 ***

Conv Dispo Conviction 14 13.7 2.7
Conv Dispo Booking 35 24.1 3.1
Conv Dispo Di↵erence 21 *** 10.3 *** 0.4 ***

Table 1: Comparison of rate per 100 of receiving a Step (2) exclusion, a Step (4)
increase, and average recommendation level for the PSA calculated using di↵erent
sets of input charges.

Table ?? speaks directly to this question; it shows the proportion of people
who received a step (2) exclusion and/or a step (4) increase when the PSA
was calculated using the booking charges but not when it was calculated using
the conviction charges. It also shows the percent of people who received a
recommendation for more restrictive conditions under the booking charges
than under the conviction charges.14 We find that a substantial portion of the
cases (nearly 30%) would have had a lower recommended level of supervision
if their PSA had been based only on the charges which were substantiated.

5.4 Assessing the impact of overbooking by race

Next we turn to understanding whether there are systematic di↵erences by race
in the impact of overbooking on the PSA. In this case, we decided to disaggre-
gate the analysis only into two race categories: black and non-black. Though
is an obvious over-simplification– as is any racial categorization–, based on

14This is di↵erent than what is shown in Table 1, as under the former calculation, cases in the
individual was convicted of more severe charges than those under which they were booked o↵set
cases where the reverse occurs, as we are only considering population-wise rates.

16

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

The impact of overbooking on a pre-trial risk assessment tool FAT*2020, January 27-30, Barcelona, Spain

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

of these records. Finally, we compare our calculation of the �nal
recommendation to the recommendation given in the PSA data. We
�nd an agreement of 97.4%, which is slightly lower than for the
other components. Nearly all of the disagreements occurred for
individuals who fell within the one speci�c cell of the DMF which
required additional determinations to be made (an FTA of 5 and a
NCA of 4, shown as the split cell in Figure 1). Based on a manual
review, we believe there were di�ering interpretations by the sta�
administering the PSA as to how these determinations should be
applied. In any case, for those cases that do not fall into this cell
of the DMF, our reproduction of the �nal recommendation is in
agreement with that listed on the PSA form 99.5% of the time. A
full discussion of the validation process is given in section A.2 of
the appendix.

Finally, having veri�ed that our code accurately reproduces the
PSA, we apply our PSA-reproduction code to a counterfactual sce-
nario in which only the charges that resulted in a conviction are
used in the calculation of the PSA. This results in two sets of cal-
culations to compare: (a) the PSA’s recommendation (and each of
its components) based on the booking charges, and (b) the PSA’s
recommendation (and each of its components) based only on convic-
tion charges. To evaluate the impact that unsubstantiated charges
had on the PSA, we compare calculations (a) and (b).

6 RESULTS
In this section, we compare the results of the PSA calculated using
the conviction charges to the results of the PSA calculated using the
booking charges.12 Throughout this section, the results presented
pertain only to the cases for which all charges had been disposed
(or settled) at the time of the analysis, which includes 88.3% of the
records.

There is some nuance around which charges should count as
convictions. For example, sometimes multiple cases are bundled
into a single plea agreement. Should all charges associated with that
bundle be counted as conviction charges or only those conviction
charges that are part of the case originally associated with the ad-
ministration of the PSA? Ultimately, we decided that only charges
that pertain directly to the arrest that triggered the administration
of the PSA ought to be eligible, though we acknowledge that oth-
ers might disagree with this de�nition. Thus, for the purposes of
this analysis, we de�ne “conviction charges" to be those charges
associated with the arrest that triggered the administration of the
PSA for which the arrestee was found or plead guilty.13

This de�nition creates some situations where a case outcome
indicates that the individual pleaded guilty to other charges, but
none of the charges to which they pleaded guilty are associated
with the original case. In this scenario, the conviction-charge-PSA

12We do not compare to the original PSA results directly to isolate the e�ect of altering
the input charges. If we compared to the original PSA components, some of the
di�erences we identify may, in fact, be due to some of the di�erences in interpretation
we highlighted in the validation section above.
13According to the codebook we received, this is all disposition codes greater than 159.
Additionally, by manual review, we have found that cases in which the case is listed as
resolved, if some charges associated with a case number have disposition code 72 (plead
guilty to other charges) and others charge codes associated with that same case number
have disposition code 0, those with disposition code 0 are the ones the individual was
convicted of. This was con�rmed on several cases by looking at alternative sources of
information available in other systems that are not in a database form amenable to
statistical analysis, so cannot be directly incorporated into the analysis.

is calculated as though there were no charges eligible to trigger
charge-based exclusions, bump-ups, or to be considered violent,
despite the fact the individual was convicted on some charges
(just none that were �led as part of the case associated with their
PSA form). We performed additional analysis removing all cases
for which a guilty plea was indicated but the individual did not
plead guilty to any of the charges associated with the original case.
While the exact numbers were lower than those presented in the
remainder of this section, qualitatively the results were the same.

Table 1 shows the rate of charge-based exclusions, bump-ups,
NVCA �ags, and the average recommendation level when calcu-
lating each of the components of the PSA. The Charges column
gives the charges used to calculate the PSA– either booking charges
or conviction charges. The di�erence between the rate calculated
under the booking charges and the rate calculated under the con-
viction charges is also shown. To test for statistical signi�cance
between the components of the PSA under the two input charge con-
ditions, we performed standard statistical hypothesis tests. When
comparing the rate of exclusions under booking charges to the rate
of exclusions under conviction charges we perform a di�erence of
proportion test. To compare the recommendations, we performed a
Wilcoxon rank-sum test, as the recommendations are ordered cate-
gorical. Statistical signi�cance at the � < 0.001 level is indicated by
‘⇤’ for the di�erences shown in the results tables.14 We see that the
rate at which charge-based exclusions, bump-ups, and NVCA �ags
occur is much higher when we consider booking charges relative
to when we consider conviction charges as inputs. The average
level of recommended pre-trial supervision is also elevated under
the calculation using the booking charges relative to that using the
conviction charges.

Charges exclusions bump-ups nvca rec
Conviction 8.7 9.1 9.3 2.5
Booking 29.4 23.7 20.2 3
Di�erence 20.7 * 14.6 * 10.8 * 0.5 *

Table 1: Percent of cases with exclusions, bump-ups, nvca
�ags, and the average recommendation by input charges.

Table 2 shows the proportion of people who received a charge-
based exclusion, a charge-based bump-up, or an NVCA �ag when
the PSA was calculated using the booking charges but not when it
was calculated using the conviction charges. It also shows the per-
cent of people who received a recommendation for more restrictive
conditions under the booking charges than under the conviction
charges.15 We �nd that a substantial portion of the cases (nearly
30%) would have had a lower recommended level of supervision if
their PSA had been based only on the charges they were ultimately
convicted of.

Next we turn to understanding whether overbooking’s e�ect
on the PSA di�ers by race group. For this analysis, we disaggre-
gate the data into two race categories: Black and non-Black. This
14All p-values are signi�cant at at least the 0.001 level, even after a Bonferroni correc-
tion for multiplicity.
15This is di�erent than what is shown in Table ??, as under the former calculation,
cases in the individual was convicted of more severe charges than those under which
they were booked o�set cases where the reverse occurs, as we are only considering
population-wise rates.
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exclusions bump-ups nvca rec
20.9 17.0 10.9 27.4

Table 2: Percent of cases for which each PSA component was
higher under the booking charges than under the conviction
charges.

is an obvious over-simpli�cation, as is any racial categorization.
However, based on our analysis of the consistency of racial classi�-
cationwithin the court data, we have determined this categorization
scheme introduces the fewest problems with inconsistent classi�ca-
tion. A full discussion of how we arrived at this decision is available
in the appendix.

Table 3 shows equivalent quantities to those shown in Table1,
now disaggregated into the two race groups. We �nd that over-
booking had a larger impact on the rate of charge-based exclusions
and the assignment of the NVCA �ag for Black people than non-
Black people in this data. It had a larger impact on charge-based
bump-ups on the non-Black population. However, the impact of
overbooking on the ultimate recommendation is, roughly speaking,
similar among the two groups. The proportion of cases for which
charge-based overrides, bump-ups, NVCA �ags were triggered or
the recommendation was higher under the conviction charges than
under the booking charges is given in Table 4 disaggregated by
race. Under this summary of the data, we again see that unsub-
stantiated charges led to charge-based exclusions at a higher rate
for Black defendants than non-Black defendants. However, there
is little di�erence between the groups in terms of the impact of
unsubstantiated charges on charge-based bump-ups or on the �nal
recommendation.

Charges group exclusions bump-ups nvca rec
Conviction non-black 7.9 8.2 7.7 2.4
Conviction black 9.7 10.3 11.5 2.6
Booking non-black 25.9 23.2 15.9 2.9
Booking black 33.9 24.3 25.7 3.1
Di�erence non-black 18 * 15 * 8.2 * 0.5 *
Di�erence black 24.2 * 14.1 * 14.2 * 0.5 *

Table 3: Comparison of e�ects of charges on components of
PSA by race for all disposed cases in data

group exclusions bump-ups nvca rec
non-black 18.1 17.0 8.2 27.5
black 24.5 16.9 14.5 27.2

Table 4: Percent of cases by defendant race with a charge-
based exclusion, charge-based bump-up, NVCA �ag, or
higher recommendations due to unsubstantiated booking
charges.

To understand how this seemingly paradoxical result is possible,
we must �rst recognize that there are instances where an individ-
ual can have an “unfair” charge-based exclusion or bump-up that

does not translate to an “unfair” recommendation. Recall that each
of these charge-based components results in an increase to the
recommended level of supervision above and beyond the initial
recommendation.

Consider, for example, an individual whose initial recommenda-
tion is the highest level and who has exclusion or bump-up charges
at booking that they are not convicted of. This individual would
be classi�ed as having an unfair exclusion or bump-up. However,
because their initial recommendation was maximal, whether we
calculate the PSA using the booking charges (which would include
an exclusion or a bump-up) or we calculate it using only the convic-
tion conviction charges (which would not include an exclusion or
bump-up), the recommendation is the same. In the former case, the
initial recommendation was maximal and applying the exclusion
or bump-up did not increase the recommendation, as it could not
further increase. In the latter case, we do not apply the exclusion
or bump-up, and the recommendation is still the highest category.
Thus, even if exclusion or bump-up booking charges are unsub-
stantiated (and contribute to the disparity shown under exclusions
and bump-ups in Tables 3 and 4), the ultimate recommendation
does not change based on those charges for people whose initial
recommendation is the highest level.

Similarly, consider a second scenario where an individual has an
initial recommendation of SFPDP-ACM, the second highest level
of supervision. If this person is booked under an exclusion charge
that is reduced to a bump-up charge that they are convicted of,
in both cases, the �nal recommendation will be the highest level
of supervision. To break this down further, under the booking
charges, they receive an exclusion and are automatically moved
to the highest category, Release Not Recommended. Under the
conviction charges, they receive a charge-based bump-up, which
because they began in the second-highest category, also results in a
Release Not Recommended recommendation. Thus, under both the
booking charges and the conviction charges, their recommendation
will be the same, though they will still be classi�ed as having had
an unfair exclusion.

Both scenarios where unfair exclusion charges do not materialize
into unfair recommendations are only possible when the individual
has an initial recommendation that is either the highest category
or the second highest category. In the population examined here,
the distribution of initial scores was shifted higher for the Black
individuals than the non-Black individuals. See Figure 2, which
shows the distribution of initial scores broken down into Black and
non-Black people. Depending on the de�nition of fairness adopted,
this group-wise distributional di�erence may itself be indicative
of unfairness in the model. However, because our goal is to study
the e�ect of overbooking in isolation, we do not further delve into
this other than to note this disparity in the rate at which Black
versus non-back people are recommended for pre-trial detention.
Regardless, because Black defendants were more likely to fall into
the highest or second highest category before any charge-based
amendments were made, Black defendants who had unfair charge-
based exclusions were more likely to not have those unfair charge-
based exclusions impact their �nal recommendation.

It is important to note that this conclusion only holds for this par-
ticular DMF, the matrix that translates raw predictions of FTA and
NCA into initial recommendations. In a jurisdiction with a di�erent
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