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Panel assignments are just one example of an important!
(but opaque) computerized government process:

visa lotteries, tax audits, airport screening,!
school lotteries, etc.

Risk: ÒBlack-boxÓ algorithms and processes may exhibit 
subtle biases and faults.

Hope: Cryptographic tools can make almost any algorithm 
open and accountable.
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PART I: Have the federal Courts of Appeals been 
using biased randomness in their panel assignments?

PART II: How can we ensure that the government 
faithfully executes a random process?

The study has two major design ßaws.!
These ßaws invalidate the study’s claims.

These cryptographic techniques also apply to:!
   visa lotteries, tax audits, airport screening, school lotteries, etc.
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Study Methods

1. Prepare a set of 144 hypotheses to test.!
e.g., H59: The number of all-female panels in the 2nd!

Circuit is consistent with a random assignment.

2. Collect a data set of the actual panel 
assignments in 12 U.S. Courts of Appeals.

3. Test how likely the actual panel assignments 
would be under a truly random (ideal) assignment.
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Problem 1: Multiple Hypothesis Testing

¥ When testing 144 hypotheses at the p < 0.1 level, we 
expect 14 Òfalse discoveriesÓ by random chance alone

¥ Even if all courts are using good randomness, C-L will 
falsely accuse eight circuits of bad behavior on average.
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Why can multiple hypothesis!
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By analogyÉ Say that every day, every state lottery picks a 
number between 1 and 50.

THE LOTTOS ARE USING BAD 
RANDOMNESS!!! They always draw 

number 18 on Thursday.

Really? LetÕs check next 
ThursdayÉ



Alabama 2 Hawaii 12 Mass. 38 N.M. 39 S.D. 11
Alaska 32 Idaho 13 Michigan 12 New York 27 Tenn. 6
Arizona 17 Illinois 13 Minn. 9 N.C. 42 Texas 32

Arkansas 43 Indiana 46 Miss. 15 N.D. 12 Utah 29
California 6 Iowa 18 Missouri 50 Ohio 17 Vermont 2
Colorado 4 Kansas 39 Montana 8 Okla. 47 Virginia 12

Conn. 12 Kentucky 17 Nebraska 27 Oregon 23 Wash. 8
Delaware 43 Louisiana 1 Nevada 31 Penn. 18 W. Va. 30

Florida 32 Maine 34 N.H. 47 R.I. 5 Wisc. 9
Georgia 48 Maryland 11 N.J. 7 S.C. 2 Wyoming 7



Alabama 2 Hawaii 12 Mass. 38 N.M. 39 S.D. 11
Alaska 32 Idaho 13 Michigan 12 New York 27 Tenn. 6
Arizona 17 Illinois 13 Minn. 9 N.C. 42 Texas 32

Arkansas 43 Indiana 46 Miss. 15 N.D. 12 Utah 29
California 6 Iowa 18 Missouri 50 Ohio 17 Vermont 2
Colorado 4 Kansas 39 Montana 8 Okla. 47 Virginia 12

Conn. 12 Kentucky 17 Nebraska 27 Oregon 23 Wash. 8
Delaware 43 Louisiana 1 Nevada 31 Penn. 18 W. Va. 30

Florida 32 Maine 34 N.H. 47 R.I. 5 Wisc. 9
Georgia 48 Maryland 11 N.J. 7 S.C. 2 Wyoming 7

!!!



Alabama 2 Hawaii 12 Mass. 38 N.M. 39 S.D. 11
Alaska 32 Idaho 13 Michigan 12 New York 27 Tenn. 6
Arizona 17 Illinois 13 Minn. 9 N.C. 42 Texas 32

Arkansas 43 Indiana 46 Miss. 15 N.D. 12 Utah 29
California 6 Iowa 18 Missouri 50 Ohio 17 Vermont 2
Colorado 4 Kansas 39 Montana 8 Okla. 47 Virginia 12

Conn. 12 Kentucky 17 Nebraska 27 Oregon 23 Wash. 8
Delaware 43 Louisiana 1 Nevada 31 Penn. 18 W. Va. 30

Florida 32 Maine 34 N.H. 47 R.I. 5 Wisc. 9
Georgia 48 Maryland 11 N.J. 7 S.C. 2 Wyoming 7

!!!



Alabama 2 Hawaii 12 Mass. 38 N.M. 39 S.D. 11
Alaska 32 Idaho 13 Michigan 12 New York 27 Tenn. 6
Arizona 17 Illinois 13 Minn. 9 N.C. 42 Texas 32

Arkansas 43 Indiana 46 Miss. 15 N.D. 12 Utah 29
California 6 Iowa 18 Missouri 50 Ohio 17 Vermont 2
Colorado 4 Kansas 39 Montana 8 Okla. 47 Virginia 12

Conn. 12 Kentucky 17 Nebraska 27 Oregon 23 Wash. 8
Delaware 43 Louisiana 1 Nevada 31 Penn. 18 W. Va. 30

Florida 32 Maine 34 N.H. 47 R.I. 5 Wisc. 9
Georgia 48 Maryland 11 N.J. 7 S.C. 2 Wyoming 7

!!!



Alabama 2 Hawaii 12 Mass. 38 N.M. 39 S.D. 11
Alaska 32 Idaho 13 Michigan 12 New York 27 Tenn. 6
Arizona 17 Illinois 13 Minn. 9 N.C. 42 Texas 32

Arkansas 43 Indiana 46 Miss. 15 N.D. 12 Utah 29
California 6 Iowa 18 Missouri 50 Ohio 17 Vermont 2
Colorado 4 Kansas 39 Montana 8 Okla. 47 Virginia 12

Conn. 12 Kentucky 17 Nebraska 27 Oregon 23 Wash. 8
Delaware 43 Louisiana 1 Nevada 31 Penn. 18 W. Va. 30

Florida 32 Maine 34 N.H. 47 R.I. 5 Wisc. 9
Georgia 48 Maryland 11 N.J. 7 S.C. 2 Wyoming 7



Wait a minuteÉ

Alabama 2 Hawaii 12 Mass. 38 N.M. 39 S.D. 11
Alaska 32 Idaho 13 Michigan 12 New York 27 Tenn. 6
Arizona 17 Illinois 13 Minn. 9 N.C. 42 Texas 32

Arkansas 43 Indiana 46 Miss. 15 N.D. 12 Utah 29
California 6 Iowa 18 Missouri 50 Ohio 17 Vermont 2
Colorado 4 Kansas 39 Montana 8 Okla. 47 Virginia 12

Conn. 12 Kentucky 17 Nebraska 27 Oregon 23 Wash. 8
Delaware 43 Louisiana 1 Nevada 31 Penn. 18 W. Va. 30

Florida 32 Maine 34 N.H. 47 R.I. 5 Wisc. 9
Georgia 48 Maryland 11 N.J. 7 S.C. 2 Wyoming 7



Wait a minuteÉ

Even if the lottery werenÕt rigged, 
we would expect to see a few 
18s just by random chance.
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The Courts of Appeals study falls into the same trap:

The authors run a large number of statistical tests (144)!
and Þnd 21 signiÞcant results.

Ð The probability that we would see these results!
due to random chance is > 5%.

Ò[T]here is evidence that the ideological balance of panels is non-random in 
Þve circuits: the D.C. Circuit, the Second Circuit, the Fourth Circuit, the Eight 
Circuit, and the Ninth Circuit.Ó

Ð As in the lotto example: we expect false discoveries due to chance 
alone. We expect more than four false discoveries, the study Þnds Þve.

Ò[T]here was evidence of non-randomness in seven  
of the twelve region circuitsÓ

Ð By chance alone, we would expect to Þnd such statistical deviations in 
more than eight circuits.

Random chance explains  
all of the results in the study.
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Nov 10, 2014 New York Times article appears.

Nov 12 We explain our concerns about the study design!
to the authors via email.

Nov 17 We post a note to SSRN explaining the problems !
with the studyÕs methods.

Jan 3, 2015 The authors send us a revised draft for comment.
¥ In the revising the paper, the authors altered their 

statistical tests and discarded two thirds of their 
hypotheses.

¥ They discarded the hypotheses that the data set didnÕt 
support (i.e., with the weakest p-values).

Problem: Editing the hypotheses after running the statistical tests can 
lead to spurious Þndings (Òp-hackingÓ).
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¥ In response to the authorsÕ 
request, we reviewed an 
updated draft.

¥ We replied that omitting the 
weaker results from the Þnal 
paper is not legitimate (this 
would amount to p-hacking).

Result: Adam Chilton & Marin 
Levy. Challenging the Randomness 
of Panel Assignments in the 
Federal Courts of Appeals, 101 
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ÒA recent article, however, 
employing sophisticated 
statistical methods, 
identiÞes four circuitsÑD.C., 
Second, Eighth, and NinthÑ
in which assignments are 
not random, but indeed 
appear to produce an 
ideological slant.Ó

The study provides no quantitative 
evidence for this claim.
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Recommendations

For lawyers: Be wary of statistical claims; it is easy to generate 
spurious Òstatistically signiÞcantÓ (p < 0.05) Þndings:

Bad Science
¥ Run 20 independent studies.

→ On average, one will yield a ÒsigniÞcantÓ result.
¥ Discard the 19 non-signiÞcant results.
¥ Insert the ÒsigniÞcantÓ result into your petition.

For law review editors: Consider consulting external reviewers 
about papers with a heavy computational or statistical angle.
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the assignments are random?

Randomness
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Other Applications

VeriÞable randomness sources have a host of other applications:!
[Bonneau et al. 2015] [Kroll et al., 2017]

¥ Visa lottery

¥ Actual lottery

¥ IRS audits

¥ Random screening at airports (customs, security, etc.)

¥ School lotteries

¥ É
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Tool 1: Coin-Flipping Protocol

Claim: If we have a means to produce a single unpredictable 
number N, that is enough to select a random panel.

→ Make a list of all possible panels, use the N-th panel.!
(We can think of N as between 1 and 100.)!

Principle: The best (only?) way to be sure that a ÒrandomÓ 
number is really random is to pick it yourself. [Blum 1983]
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the random number.

12 37
Petitioner

If the sum is over 100, use 
only the last two digits
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¥ These Þrst two solutions (coin-ßipping and fair exchange) 
require interaction between the parties.

¥ An alternative approach is to derive panel assignments 
from a public unpredictable randomness source.

Ñ TomorrowÕs closing prices of the NYSE and NASDAQ

Ñ Front page of next weekÕs New York Times

Ñ Blocks in the Bitcoin network [Bonneau et al. 2015]

¥ Using a public randomness source allows anyone to verify 
the correct use of randomness.

[Rabin 1983]
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Are these schemes practical? 

MaybeÉ

+ Many randomized government processes (panel !
assignments, tax audits, etc.) are computerized.

+ The cryptographic building blocks are all completely !
standard and are already in your PC.

Maybe notÉ

Ð The software that runs our government is rarely open to!
public scrutiny.

Ð There is an incentive problem: codifying procedures!
removes ßexibility.!
See: Kroll et al. Accountable Algorithms. 165 U. PA. L. REV. (2017).
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