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Simulating Redistricting in the Classroom:
A Binding Arbitration Decision Game
Using Louisiana Census Data

Peter Miller, University of California, Irvine

Steven Kimbrough, University of Pennsylvania
Johanna Schacht, University of Pennsylvania

This article describes the design and implementation of a redistricting simula-
tion in two classes at a large university. Simulations often include a high degree of abstrac-
tion and, as a result, may not inform and develop an understanding of how the world
operates. We developed a binding-arbitration game, based on the New Jersey model of
a bipartisan commission, in which groups of students used US Census data and a set of
mandatory and discretionary criteria to design congressional districts in Louisiana as well
as advocate for their plan at an open hearing. In so doing, they learned about the complex-
ities of redistricting and were introduced to geographical information systems (GIS). The
student-drawn maps, on average, were more compact and preserved a larger proportion
of places and parishes in a single district than the legislature-drawn map. The article dis-
cusses other features of the students’ maps and concludes with comments on the general

decision-game design.

he simplification of complex topics often is used as a

tool in instruction. The game of chess, for example,

is a simplification designed to simulate a battlefield.

However, the game of chess also incorporates a high

degree of abstraction, which dilutes the ability of
the game to convey real-world experience to its players. We
designed a realistic simulation of redistricting—a topic marked
by complexity—for our classes at a large university. We report on
the outcome of this “decision-game” simulation and comment
on the feasibility of these games for further development as a
teaching tool.

Playing a redistricting decision game in our classes constituted
something of an experiment. Would the students be able to
design credible districts using real data? Would they learn valu-
able insights in the process? Would they enjoy it? Is the exper-
iment replicable; that is, can the game be played outside of the

Peter Miller is a post-doctoral fellow in the Political Science Department at the
University of California, Irvine. This project was completed while he was the Fulbright—
University of Tampere Scholar at the University of Tampere. He can be reached at
peterm@uci.edu.

Steven Kimbrough is professor of Operations, Information, and Decisions at the
University of Pennsylvania. He can be reached at kimbrough@wharton.upenn.edu.
Johanna Schacht is a Visiting Research Scholar at the University of Pennsylvania. She
can be reached at johanna.schacht@googlemail.com.

664 PS - July2018

© American Political Science Association, 2018
https://doi.org/10.1017/51049096518000410 Published online by Cambridge University Press

special conditions of our two classes? Would the students be able
to use GIS software to project the maps they had designed?
As reported in this article, these questions have broadly positive
answers, suggesting additional exploration.

Louisiana has several appealing characteristics for the pur-
poses of our simulation. The state has six congressional districts,
which we believed balanced the complexity of drawing a state-
wide map without overwhelming students who are approaching
the subject of redistricting for the first time. All of the places
and parishes in the state had less population than the ideal for a
congressional district. Thus, no political subdivision in the state
was required to be split into multiple congressional districts to
satisfy the mandatory population-equality criteria. According to
2010 US Census data, about 31.8% of the state population is black
(the total nonwhite population is about 39.7%). This provided a
context for students to balance descriptive and substantive rep-
resentation in the context of congressional redistricting (Canon
1999; Lublin 1997). Ideally, it should be possible to draw two dis-
tricts with a nonwhite majority. Creating two minority-majority
districts, however, proved elusive for most of the groups. The con-
text of political competition in Louisiana, furthermore, provided
the students with a case to study the relationship between redis-
tricting and competition. According to the secretary of state’s
2010 data, Democrats outnumbered Republicans in registration
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by almost 2:1; however, the congressional delegation at the time
was 6—1 in favor of the Republicans.

Our educational and theoretical motivations for undertaking
the trial of this game surpassed the immediate goals of educating
students about redistricting. We conceived of this simulation as
an instance of a broader category of games, called decision games.
The term indicates (1) a game in the game-theory sense—a sit-
uation involving interdependent decision making—that also is
(2) an accurate model of real-world situations of import and that
(3) affords a valid understanding of the real-world situation by
playing the game (Kimbrough 2012). In other words, playing a
decision game improves play in the real-world situations that it
models.:

Military war games constitute the clearest and most unam-
biguous cases of decision games. Beginning with Kriegspiel
(i.e., “war game” in German) in the early nineteenth century, military
organizations have used games for training and strategy develop-
ment, with increasing investments over time. They range in form
from board games to exercises in which large numbers of troops
undertake maneuvers and imitate combat, governed by refer-
ees. They are used for training, planning, and even operational
decisions. On the civilian side, interest in these games has flour-
ished; a small commercial industry provides an extensive supply
of board games, covering almost any significant historical battle
(see Phillies 2014; Sabin 2012; and van Creveld 2013 for recent
reviews of this literature).

We set two goals in the design of this simulation. We aimed for
the students to appreciate (1) the complexity of real-world tasks
such as redistricting—including balancing competing values in
their map designs (Cain 1984); and (2) how strategic decisions
related to drawing districts can influence other aspects of the
map-drawing process, including protection of incumbents, political
parties, and racial groups. We incorporated a stylized redistrict-
ing simulation (Doherty and Ryan 2014) into our courses before
this game and fit that exposition into a larger discussion of the
redistricting concept.

political subunits (i.e., parishes and places), and drawing com-
petitive districts. We stipulated that census tracts must not be
divided.+

We modeled the in-class presentations of the student-drawn
maps on the New Jersey commission, in which partisan politi-
cians draw proposed maps iteratively with the objective to appeal
to an impartial median voter. This model for redistricting has
been praised by practitioners and scholars for its ability to tem-
per partisan advantage in the map-drawing process (Cain 2012;
Stokes 1998). We removed the multistage bargaining process in
the model, thereby restricting students to a single round of bind-
ing arbitration in which each group presented its proposal and
responded to questions from other groups and course instructors.
The projects were assessed on the basis of adherence to manda-
tory criteria and persuasive expression of discretionary criteria in
the presentation phase of the game.

We compiled and provided the student groups with a variety
of data and supplemental materials to aid their work in draw-
ing the congressional districts (these documents are available
to interested readers). Each group was given a spreadsheet with
population counts of the total and voting-age population, as well
as the 2010 US Census count of white, black, Latino, and other
racial groups in each parish and census tract in the state. Counts
of registered Democrats, Republicans, and unaffiliated voters in
each parish were given to all groups using the secretary of state’s
voter-registration statistics. We created a list of adjacent census
tracts to aid in drawing contiguous districts. Finally, we produced
a three-page guide for using the GIS software to produce district
maps, which was sufficient for the students to complete the simu-
lation. We distributed the guidelines and tutorials for the simula-
tion three weeks before the end of the semester.

Students were required to submit their district plans and
related documents and to prepare an oral presentation describ-
ing their plan without seeing those proposed by other groups.
Doherty and Ryan (2014) reported that students generally adopt
one of three strategies: (1) draw as many “cracked”-up districts as

We set two goals in the design of this simulation. We aimed for the students to appreciate
(1) the complexity of real-world tasks such as redistricting—including balancing competing
values in their map designs (Cain 1984); and (2) how strategic decisions related to drawing
districts can influence other aspects of the map-drawing process, including protection of

incumbents, political parties, and racial groups.

The student groups had two, three, or four members; each
group then was assigned a “client” for whom it was drawing a
district map. The notional clients were the Republican Party,
the Democratic Party, and a nonpartisan group (e.g., League
of Women Voters).2 Each group was tasked to create a map of six
congressional districts in Louisiana and to give a presentation
advocating for their map, in nonpartisan terms, to the instruc-
tors as neutral arbiters in the game. We established the following
mandatory criteria for the district plans: districts must be contig-
uous, within 1% of the ideal population, and in compliance with
the Voting Rights Act of 1965.3 Additionally, we discussed a set
of discretionary criteria that groups could but were not obligated
to incorporate into their district plans: compactness, respect for
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possible; (2) draw as many “packed” districts as possible; or
(3) draw geographically compact districts. In their presentations,
the groups generally used approach (1) or (2) in the map designs
for their clients.

To draw the maps, the students were introduced to QGIS
(available at https://qgis.org), an open-source GIS, and given
the necessary files for mapping their districts in QGIS-compatible
formats.s Along with the US Census population data for the
state, we provided a tutorial explaining how to sort census tracts,
places, and parishes into one of six districts and then how to map
those areas using QGIS. The software proved helpful for the stu-
dents to visualize their proposed districts, identify noncontigu-
ous portions of districts, and produce summary statistics for each
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district. For example, students could generate a map of the black
proportion of the population in each census tract (referred to as
a “choropleth map” in GIS terminology) as they added tracts to
a district. We initially thought—and the students concurred at
the conclusion of the simulation—that providing both tabular
(i.e., an Excel spreadsheet) and visual (i.e., QGIS shapefiles)
formats of the relevant US Census data was helpful for them to
become acquainted with the population distribution in the state
and the process of drawing their districts.

SUMMARY OF STUDENT-DRAWN MAPS

Our classes produced a total of 21 maps.¢ Table 1 summarizes sta-
tistics for the three clients and, for comparison, the map drawn by
the legislature for the 2012 elections. The student-drawn maps
were notable for outperforming the actual map along three
dimensions, a finding that is consistent with other redistricting
exercises (Altman and McDonald 2013). With two exceptions, the
students produced maps with higher average compactness scores
than the actual map.7 A higher proportion of places (excluding
US Census—designated places from this count) and parishes
were kept in a single congressional district in most of the student
groups as well. Most of the groups, however, expressed difficulty
in drawing either minority-majority or competitive districts.®

We were curious to see the degree to which district maps would
resemble one another and found common elements among
them. Nine maps divided the southern coast of Louisiana using

Louisiana Office of Tourism. Six districts, from a total of 128,
were identical across maps from different groups. One of these
districts—in the northwest corner of the state—appears in four
different maps; the second—in the south-central region—appears
in two different maps.

Groups expressed difficulty in drawing maps in accordance
with the Voting Rights Act without drawing districts solely moti-
vated by race, which is forbidden by the US Supreme Court fol-
lowing decisions in Shaw v. Reno (509 US 630 1993) and Miller v.
Johnson (515 US 900 1995). Many groups reasoned, on the basis
of US Census data, that at least one district should have a black
majority. As reported in table 1, however, many groups did not
have a minority-majority district; however, two groups managed
to create them. By contrast, many groups reported difficulty in
drawing compact districts that also had a nonwhite majority,
which is the first part of the three-part test to justify the creation
of majority-minority districts as promulgated in the US Supreme
Court decision, Thornburg v. Gingles (478 US 30 1986). When
forced to decide one way or another, most groups opted to draw
compact districts, justifying their decision on the grounds that
the black population in the state was not sufficiently clustered to
include in a district that would not be bizarre in shape.

The students also expressed uncertainty about what consti-
tutes a workable majority in a given district. A simple majority
may be sufficient in certain circumstances such as universal turnout
but may be insufficient to guarantee descriptive representation

The groups displayed acute awareness of the strategic, game-theoretic aspects of the simulation
and were able to act appropriately. As a secondary aspect of this exercise, the students were
able to use GIS software to project their maps with minimal difficulty.

the boundary of St. Mary’s Parish. Three maps united parts of
New Orleans and Baton Rouge; none of the maps included all
of both cities in the same district. Ten maps drew Shreveport
(in the northwest) and Monroe (in the northeast) in the same
congressional district along the northern tier of the state. One
group based its map on regions of the state as identified by the

Table 1
Comparison of Plans

for the district population under more realistic notions of turnout.
That the students struggled with this aspect of redistricting is
not surprising, given the general complexity of representation for
racial and ethnic minority groups.

The maps also exhibited various approaches to balancing
incumbent protection and competitive elections. In their classroom

Average Compactness Minority-Majority Districts Competitive Districts Split Places (304) Split Parishes (64)

Democratic “Client” Max 0.214 1.00 2.00 14.00 (4.6%) 16.00 (25%)
(6 maps) )

Min 0.102 0 0 1.00 (0.3%) 0

Avg 0.174 0.33 1.00 6.17 (2%) 5.67 (8.9%)
Republican “Client” Max 0.211 1.00 1 9.00 (3%) 10.00 (16%)
(7 maps) .

Min 0.148 0 0 2.00 (0.7%) 0

Avg 0179 0.27 0.57 4.00 (1.3%) 3.00 (4.7%)
Nonpartisan “Client” Max 0.212 2.00 1.00 28.00 (9.2%) 11.00 (17%)
(8 maps) )

Min 0.102 (0] 0 2.00 (0.7%) 0

Avg 0.155 113 0.38 11.50 (3.8%) 713 (11.1%)
Legislative-Drawn Maps for 0.114 1 0 23.00 (7.6%) 14.00 (22%)

2012
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exercise, Doherty and Ryan (2014) raised a question about what
is considered fairer: parties winning seats safely or creating com-
petitive districts in which either party could win? The question of
fairness has been discussed in redistricting research (Brady and
Grofman 1991; Brunell 2006; Bullock 2010; Monmonier 2001).
Unsurprisingly, the students noticed that addressing fairness in
redistricting is not trivial (Cain 1984). Some groups even ques-
tioned whether it is possible to create a map that is fair on the
basis of outcomes for all actors in the process. A point of con-
sensus emerged on the utility of procedural fairness in contrast
to fairness of outcomes. Making an argument in the context of
a competition before a neutral party was perceived by students
to be fairer than hashing out a district plan in the context of
legislative politics.

DISCUSSION AND CONCLUSION

We developed the Louisiana Redistricting Game with two primary
goals. We wanted to create a course exercise that would:

o teach redistricting in a way that would be salient, realistic,
and accessible to students

e count as a decision game by accurately reflecting real-world
redistricting conditions with their considerable complexities

The result was a success in terms of these two goals. The stu-
dent groups constructed valid redistricting proposals that catered
to their clients’ interests. Moreover, they were able to tailor their
plans and, in the arguments they used in presenting them, to
appeal to principles that would be attractive to a nonpartisan
commission. One group, seeking natural communities of interest,
modeled its plan on a map produced by a tourism-promotion
agency in Louisiana and then used the similarities between the
map and its own proposal to buttress its case. The groups dis-
played acute awareness of the strategic, game-theoretic aspects of
the simulation and were able to act appropriately. As a secondary
aspect of this exercise, the students were able to use GIS software
to project their maps with minimal difficulty. The exercise was
realistic because actual census data were used by the groups.

The materials in the game departed from realism in three ways:
data were available only at the census-tract level; election-results
data did not match perfectly with census tracts; and the plans
were allowed a 1% variance from exact population equality.
Regarding granularity of the population data and incompatibility
of voting data and US Census geographical units, we agree that
the cause of realism would be advanced if more information were
made available. We concluded, nonetheless, that doing so would
produce no better than marginal improvements in the overall
educational value of the game. On this last point, the 1% variance
is small enough that adjustments can be made to achieve exact
population balance without undermining the strategic aspect of
the plans. Requiring exact balance, we concluded, is not neces-
sary from an educational point of view and neither is it needed to
maintain the status of the exercise as a decision game. For com-
parison, a recent study of the utility of detecting gerrymandered
district plans used a 2% population variance (Chikina, Frieze, and
Pegden 2017).

Looking forward, we envision decision games such as the
Louisiana Redistricting Game being generalized and scaled for
both educational and social-engagement purposes. It is a short step
from this game to crowd-sourcing of innovative and surprising
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ideas in other areas of policy making that involve geography and
resource allocation (Sunstein 2006). In summary, we envision
development of a robust field of study and play of decision games
in the social sciences akin to that already in place for military
organizations. The Louisiana Redistricting Game is only one step
in that direction.

SUPPLEMENTARY MATERIAL

To view supplementary material for this article, please visit
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NOTES

1. Given this notion, we would not count poker, chess, or go, for example, as a
decision game. They are interesting as games but they do not credibly model
real-world situations with any fidelity. Perhaps skill and experience with
these games are helpful in business, statecraft, and generalship (although this
remains to be demonstrated), but it is clear that they have at best an indirect
and tenuous connection with real-world strategic decision making.

2. We did not expect the students to reflect specialized knowledge of voting in
Louisiana or the political geography of the state in drawing their maps. The
simulation was introduced as “Imagine you are a management consultant asked
to advise an interest group with regard to the configuration of congressional
districts in Louisiana...”

3. Louisiana was one jurisdiction requiring preclearance under §4 of the Voting
Rights Act before any change to election laws could take effect. The US Supreme
Court declared the coverage formula for preclearance unconstitutional in Shelby
Countyv. Holder (2013).

4. This is one departure from the actual redistricting process, in which more
granular data were used to achieve districts that are equal “as nearly as
practicable” in population as required by a set of US Supreme Court cases
dating back to Wesberry v. Sanders (376 US 1 1964). About 43.2% of the census
tracts had a total population differing by fewer than 7,556 (i.e., the permitted
1% population deviation) from the ideal population. For comparison, there are
1,148 census tracts, 3,471 block groups, and 204,447 blocks in Louisiana. We
concluded that using more granular data than the census tracts in this game
would pose an undue burden on students as they produced their district plans.
Furthermore, the strategy of organizing parishes into districts and then using
census tracts to achieve population balance is analogous to using granular data
to achieve strict population equality.

5. We considered using the commercial software package ArcGIS—produced
by Esri, Inc.—but decided to use QGIS because most of our students used Apple
computers and ArcGIS is produced only in a Windows-compatible format. We
also were mindful of the cost of ArcGIS. Our university does not provide general
licenses for ArcGIS but QGIS is free.

6. One group collected data at a different level of granularity and its resulting map
was not contiguous. That single map is excluded from our discussion of the
student-drawn maps.

7. Compactness is estimated using Schwartzberg’s measure (Polsby and Popper 1991;
Schwartzberg 1966). This measure is a ratio of the area of the district and the square
of the district’s perimeter. These scores range between 1—indicating a perfectly
compact circular shape—and o—indicating an extremely noncompact figure.

8. A district was classified as noncompetitive if, in the last election, the winning
party received more than 55% of the votes.
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