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Abstract

In this follow-up to our report “Ensemble Analysis for 2021 Congressional Redistricting in

Colorado” of September 10, 2021, we compare the Final Approved Plan adopted by the Colorado

Independent Congressional Redistricting Commission to our ensembles of plans.

1 Introduction

In our report “Ensemble Analysis for 2021 Congressional Redistricting in Colorado,” posted on

September 10, 2021 [1], we used ensemble analysis to establish a baseline context for what might

reasonably be expected for Congressional redistricting plans regarding minority population, com-

petitive districts, and partisan seat share. That report also included a comparison of the First Staff

Plan to our ensembles with respect to these measures.

In this follow-up report, we compare the Final Approved Plan adopted by the Colorado Independent

Congressional Redistricting Commission on September 28, 2021 to our ensembles. We refer the

reader to Sections 1-3 and the Appendix of our prior report for background information on ensemble

analysis and the results of our analysis for Congressional redistricting in Colorado regarding typical

ranges for the statistics mentioned above.

As in our prior report, we wish to reiterate that the Final Approved Plan is absolutely not

expected to be at or near the mean values for either of our ensembles with respect to all

the measures that we have computed. Even if the plan were drawn entirely randomly, about half

of its computed values would be expected to lie outside the middle 50% range for the ensemble.

Furthermore, the Commission and nonpartisan staff were not charged with drawing a completely

average plan, but rather with fulfilling Constitutional requirements dictating that they attempt

to preserve communities of interest and attempt to maximize the number of competitive districts.

∗The first author was partially supported by a Collaboration Grant for Mathematicians from the Simons

Foundation.
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The comparison given here between the Final Approved Plan and our ensembles is intended only

to provide context which may be used as just one of many measures to evaluate the Final Approved

Plan.

Additionally, we want to make the following points clear:

• The goal of ensemble analysis is not to identify a single “best” value for any measure (e.g.,

number of competitive districts, or numbers of seats won by each party), but rather to identify

a range of values that would be reasonably likely for plans drawn without taking any partisan

data into account. This analysis only raises concerns when a proposed plan is an extreme

outlier relative to the range of values seen in an ensemble.

• Despite the ubiquity of descriptions such as, “this plan has X Democratic districts and Y

Republican districts,” this analysis does not predict future election outcomes or flag particular

election outcomes as extreme. The election data used to evaluate plans for competitive

districts and partisan seat share is based on past, statewide elections, whereas outcomes

for future local, district-based elections may vary widely from those for statewide elections,

depending on a variety of factors such as incumbent effects, candidate availability, and issues

of particular local concern. Rather, the goal of this analysis is to identify district plans that

may produce atypical outcomes across a variety of elections of different types.

• Because we cannot model all considerations that the Commission and the nonpartisan staff

may take into account when drawing maps, plans that appear to be extreme outliers compared

to an ensemble may in fact have perfectly reasonable explanations for their deviation from the

ensemble. For example, drawing districts informed by the goals of satisfying the requirements

of the Voting Rights Act, preserving communities of interest, and maximizing the number of

competitive districts may affect plans in ways that are not well represented by our ensembles.

In such cases, more information about the design criteria may be required in order to evaluate

a plan on its merits.

2 Comparison of Final Approved Plan to ensembles

2.1 County Splits

The First Staff Plan splits 11 counties and contains 20 total splits. These values are slightly above

the mean values of 10.2 and 15.2 that we obtained for counties split and total splits, respectively,

for our county-aware ensemble, but still within the expected range of outcomes. (See Figure 1.)
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Figure 1: Counties split and total splits for ensembles and Final Approved Plan

2.2 Minority representation

In Figures 2 and 3, we add the values for the districts in the Final Approved Plan for the Hispanic

voting age population (HVAP) and Non-White voting age population (NWVAP), respectively, to

the box plots from Figures 2 and 3 of [1]. The labels along the horizontal axes indicate which

district in the Final Approved Plan is represented by the red dot at each position in the sorted

lists of districts. Here we can see that the ranked order of the districts in the Final Approved Plan

is different for these two measures; for instance, District 8 has the highest Hispanic voting age

population, but only the second-highest Non-White voting age population.

For Hispanic voting age population, the Final Approved Plan district with the highest percentage

(District 8, with 34.6% HVAP) is somewhat above the middle 50% of both ensembles, but not an

extreme outlier. The districts with the 2nd, 3rd, and 4th highest percentages (Districts 1, 3, and

6, with 24.5%, 22.9%, and 19.5% HVAP, respectively) are all slightly above the means of both

ensembles, while the districts with the 5th, 6th, and 7th highest percentages (Districts 5, 7, and 2,

with 15.5%, 13.3%, and 12.2% HVAP, respectively) are all well below the means of both ensembles.

The district with the lowest percentage (District 4, with 11.8% HVAP) is slightly above the mean

of both ensembles.

For Non-White voting age population, the First Staff Plan district with the highest percentage

(District 6, with 36.4% NWVAP) is somewhat below the middle 50% of the county-neutral ensemble

and slightly below the mean of the county-aware ensemble. The districts with the 2nd and 3rd

highest percentages (Districts 8 and 1, with 35.9% and 35.7% NWVAP, respectively) are above the

means of both ensembles, with the Non-White voting age population of District 1 high enough that

it might be considered an extreme outlier with respect to both ensembles. The districts with the 4th

and 5th highest percentages (Districts 5 and 3, with 26.7% and 23.3% NWVAP, respectively) are

close to both ensemble averages. The districts with the 6th and 7th highest percentages (Districts
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Figure 2: Hispanic voting age percentage by district for ensembles and Final Approved Plan

7 and 4, with 19.0% and 18.5% NWVAP, respectively) are below the means of both ensembles,

while the district with the lowest percentage (District 2, with 18.4% NWVAP) is approximately at

the mean of both ensemble averages.

2.3 Competitive districts

The Commission never adopted a quantitative definition of competitiveness, so we will report results

for vote bands of 8.5% (the threshold chosen by the Colorado Independent Legislative Redistricting

Commission), 10%, and 11.5%, as we did in [1]. In Figures 4, 5, and 6, we have added the values

for the districts in the Final Approved Plan for the number of competitive districts for each of the

three vote bands to the histograms from Figures 4, 5, and 6 of [1].

The Final Approved Plan contains 2 competitive districts with respect to the 8.5% vote band and

3 competitive districts with respect to the 10% and 11.5% vote bands. This is slightly above the

mean for both ensembles and all vote bands, and almost a full district above the mean for the

county-aware ensemble with 10% vote band.

In Figure 7, we have added the values for the districts in the Final Approved Plan to the box plots

for the Democratic vote share for the composite election from Figure 7 in [1]. The labels along the
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Figure 3: Non-White voting age percentage by district for ensembles and Final Approved Plan

Figure 4: Numbers of competitive seats (8.5% vote band) for ensembles and Final Approved Plan

horizontal axis indicate which district in the Final Approved Plan is represented by the red dot at

each position in the sorted list of districts.

Here we can see exactly which districts in the Final Approved Plan are most competitive:

• The 4th most Republican district (District 8, with vote shares of 50.7% D/49.3% R) is

extremely competitive.
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Figure 5: Numbers of competitive seats (10% vote band) for ensembles and Final Approved Plan

Figure 6: Numbers of competitive seats (11.5% vote band) for ensembles and Final Approved Plan

• The 4th most Democratic district (District 7, with vote shares of 53.5% D/46.5% R) is

also within the 8.5% vote band, and just outside the middle 50% of both ensembles (and

slightly further outside this range in the county-aware ensemble), in the direction of greater

competitiveness.

• The 3rd most Republican district (District 3, with vote shares of 45.4% D/54.6% R) is within

the 10% vote band, and close to the means of both ensembles.

None of the remaining districts are particularly close to the competitive range. The two districts

which are farthest from the ensemble means (District 1 and District 5) were both constructed to

keep major cities whole (Denver and Colorado Springs, respectively), resulting in somewhat less

competitive districts than might have otherwise been expected.
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Figure 7: Democratic vote shares by district for ensembles and Final Approved Plan, with

competitiveness vote bands

2.4 Partisan seat share

Finally, we compare the Final Approved Plan to our ensembles regarding partisan seat share. In

Figure 8, we have added the value for the districts in the Final Approved Plan for the number of

Democratic seats in the composite election to the histograms from Figure 8 in [1].

Figure 8: Numbers of Democratic seats won in ensembles and Final Approved Plan
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The Final Approved Plan produces 5 Democratic seats for the composite election. For the county-

neutral ensemble, 47.8% of plans produce 5 or more Democratic seats, but for the county-aware

ensemble, only 9.0% of plans produce 5 or more Democratic seats. So for the county-aware ensemble,

this result might be considered uncommon, but it is not an extreme outlier.

As we can see from Figure 7, the difference between the most common outcome of 4 Democratic

and 4 Republican seats for our county-aware ensemble and the outcome of 5 Democratic and 3

Republican seats in the Final Approved Plan is the 50.7% D/49.3% R vote share in District 8.

This district is extremely competitive and has had both Democratic and Republican majorities

among the 8 elections included in the composite election. It might reasonably be considered a

“toss-up seat” rather than a Democratic or Republican seat.

In order to explore this idea of “toss-up seats” further, we considered the range of partisan outcomes

for the 8 statewide elections included in the composite election. Statewide Democratic vote shares

for these elections ranged from 52.7% (President 2016) to 55.2% (Governor 2018), with an average

for the composite election of 54.0%. This means that across these 8 elections, Democratic vote

shares for the average district ranged from 1.3% below to 1.2% above the figure reported for the

composite election. In particular, a typical district with reported Democratic vote share between

48.7% and 51.2% probably experienced majority votes for both parties at some point during these

8 elections.

With this in mind, we decided to explore an alternative classification of district-based partisan

outcomes into three categories based on a 3% vote band about 50%:

1. Democratic: Democratic vote share of 51.5% or more;

2. Republican: Democratic vote share of 48.5% or less;

3. Toss-up: Democratic vote share between 48.5% and 51.5%.

The histograms in Figure 9 describe what percentage of plans in each ensemble produce each

possible number of seats in each of these three categories, with the values for the Final Approved

Plan included for comparison.

With the addition of the toss-up category, plans in the county-neutral ensemble have means of 4.12

Democratic, 3.19 Republican, and 0.66 Toss-up districts, while plans in the county-aware ensemble

have means of 3.94 Democratic, 3.75 Republican, and 0.30 Toss-up districts. The Final Approved

Plan contains 4 Democratic districts, 3 Republican districts, and 1 Toss-up district, and so is less

than 1 district from the mean in all categories with respect to both ensembles.

Recall that our ensembles are designed to detect partisan bias in the form of extreme outliers. Our

results illustrate that unbiased plans can have a range of outcomes, ranging from 3-6 Democratic

seats if only one of the second tier priorities (compactness) is built in and from 3-5 Democratic seats
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Figure 9: Numbers of Democratic, Republican, and Toss-up seats in ensembles and Final Approved

Plan

if we build in a partial version of another second tier priority (county preservation). Our ensemble

does not provide evidence that plans producing seat shares within these ranges display partisan

bias. Moreover, building in variations to our ensemble generation algorithm to preserve additional

political boundaries and/or communities of interest could produce slightly different ranges and

distributions of reasonable outcomes. Consequently, we do not see any evidence of partisan bias in

the design of the Final Approved Plan.
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