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SENATE DEMOCRATIC CAUCUS’ BRIEF IN RESPONSE TO
PROPOSED REDISTRICTING PLANS

AND NOW come Intervenors Senator Jay Costa, et al. (the “Senate
Democratic Caucus”), by and through the undersigned counsel, and file this Brief in
Response to Proposed Redistricting Plans, and offer the following:

I BACKGROUND

This action arises from Petitioners’ December 17, 2021 petitions for review
alleging that, in light of the 2020 Census, Pennsylvania’s existing Congressional
districting plan is malapportioned and illegal and seeking the adoption of a remedial
plan.! On January 14, 2022, this Honorable Court entered an order directing parties
and amici curiae to, inter alia, submit proposed plans, together with any supporting
expert report and/or brief, January 24, 2022, at 5 p.m., and to file any rebuttal reports
and/or briefs by today, January 26, 2022, at 5 p.m. See Order, 1/14/22, unpaginated
at 2-3. On January 24, the parties and amici complied, filing plans and supporting

reports and briefs. The Senate Democratic Caucus now files a supplemental report

! The Senate Democratic Caucus takes the position that the Pennsylvania Supreme Court is the
ultimate arbiter of the remedial plan when the political branches fail to act. The Supreme Court
should review this matter de novo, consistent with Mellow and League. This constitutional duty
is further supported by the Supreme Court’s role in drawing remedial maps when the Legislative
Reapportionment Commission fails to act. Pa. Const. art. I, § 17(h). The Senate Democratic
Caucus preserves this issue for appeal.



from Dr. Devin Caughey, attached hereto as Exhibit A, and this Brief In Response
To Proposed Redistricting Plans.
II. SUMMARY OF ARGUMENT

This Honorable Court should adopt one of the Senate Democratic Caucus’
Proposed Plans because they comply with federal law and optimize the avoidance
of unconstitutional partisan vote dilution as compared to other plans. Indeed, several
of the other parties and amici curiae have submitted plans that do not optimize the
avoidance of unconstitutional vote dilution, instead hiding partisan vote dilution
behind facial adherence to, for example, minimizing political subdivision splits
(which Senate Democratic Caucus’ plans also accomplish).

Additionally, several of the other parties have advanced an erroneous
argument that an unadopted or failed legislative enactment is somehow entitled to
deference before this Honorable Court. This argument ignores that it is an unadopted
or failed legislative enactment and promotes a vision of legislative supremacy that
is contrary to the bedrock constitutional principle of separation of powers. In any
event, redistricting plans that unconstitutionally dilute votes are not entitled to
deference.

Finally, one party has advanced an argument regarding modifications to the
elections calendar that ignores the need for appellate review and the executive’s

articulation of the time it needs to administer the election.
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III. ARGUMENT
A. This Honorable Court Should Adopt Senate Democratic Caucus’ Proposed

Plans Because They Comply With Federal Law and Optimize the Avoidance

of Unconstitutional Partisan Vote Dilution As Compared to Other Plans

As detailed in Senate Democratic Caucus’ initial brief, a proposed
redistricting plan must comply with federal law and must comply with the Free and
Equal Elections Clause of the Pennsylvania Constitution by employing traditional
redistricting criteria in a way that avoids unconstitutional partisan vote dilution. The
Senate Democratic Caucus’ proposed redistricting plans do so. See generally Senate
Democratic Caucus’ Brief In Support of Senate Democratic Caucus’ Proposed
Redistricting Plan (“Democratic Caucus’ Brief”), 1/24/22, at 8-21.

Indeed, they optimize the avoidance of unconstitutional partisan vote dilution
as compared to other proposed plans, and strikingly so as compared to Republican
Legislative Intervenors’ proposed plan. As explained in Dr. Devin Caughey’s expert
report, attached to Senate Democratic Caucus’ initial brief,? the Senate Democratic
Caucus’ proposed plans, which nearly eliminate partisan bias, outscore the
Republican Legislative Intervenors’ proposed plan, which is significantly biased
towards Republicans, across all considered metrics. See id., Exh. C, at 18 (opining

that the Senate Democratic Caucus’ plans contain slight Republican biases and that

the Legislative Republican Intervenors’ plans increase those biases as measured by

2 Senate Democratic Caucus has attached Dr. Caughey’s curriculum vitae hereto as Exhibit B.
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some metrics by up to nearly 460%). Republican Congressmen’s plans suffer from
similarly glaring defects. See generally Supplemental Report of Dr. Devin Caughey,
1/26/22, attached hereto as Exhibit A, at 22-23.

In short, Senate Democratic Caucus’ proposed plans employ traditional
redistricting criteria to avoid unconstitutional partisan vote dilution to a greater
degree than the other maps, and, thus, are superior in terms of compliance with the
Free and Equal Elections Clause, the fundamental goal of which is to ensure that
dominant political factions do not use the law to entrench their power at the expense
of the Commonwealth’s voters.

B.  Several other parties and amici curiae submitted plans that do not minimize
partisan vote dilution.

In their briefs, several other parties and amici curiae ignore, attempt to dodge,
or outright attack our Supreme Court’s holding in League of Women Voters v.
Commonwealth 178 A.3d 737 (Pa. 2018), that the Free and Equal Elections Clause
requires the avoidance of partisan vote dilution. The Republican House leaders
argue at length that this Honorable Court should not consider the Pennsylvania
Constitution’s command to avoid partisan vote dilution, which they have spun into
“proportional representation,” urging that there is essentially a natural geographic
partisan gerrymander because Democratic voters cluster heavily in urban areas. See

Opening Brief of House Republican Intervenors Kerry Benninghoff, Majority



Leader, and Bryan Cutler, Speaker, of the Pennsylvania House of Representatives
In Support of Proposed Congressional Redistricting Map, 1/24/22 (“Republican
House Leaders Brief”), at 21-24. The Republican Senate leaders, for their part,
ignore the constitutional prohibition on vote dilution entirely. See generally Pre-
Hearing Opening Brief of Senate Republican Intervenors Jake Corman, President
Pro Tempore of the Pennsylvania Senate, and Kim Ward, Majority Leader of the
Pennsylvania Senate, 1/24/22 (“Republican Senate Leaders Brief”). The Republican
Congressmen acknowledge that the Pennsylvania Constitution prohibits vote
dilution, but attempt to transmogrify its prohibition on partisan vote dilution into
some sort of prohibition on geographic-based vote dilution divorced from
partisanship. See Brief of Guy Reschenthaler, Jeffrey Varner, Tom Marino, Ryan
Costello, and Bud Shuster, 1/24/22 (“Republican Congressmen’s Brief”), at 16, 22-
42. Each of these participants offers instead greater focus on traditional redistricting
criteria such as compactness or the number of counties, municipalities, wards and
precincts that their redistricting plans divide.

These arguments misstate the focus of League. Our Supreme Court in League
recognized that the Free and Equal Election Clause was originally adopted to prevent
the use of election laws to accomplish partisan vote dilution. See Senate Democratic
Caucus’ Brief in Support of Senate Democrats’ Caucus’ Proposed Redistricting

Plan, 1/24/22, at 12-15. Contrary to the House Republican leaders’ argument, the
5



Clause does not permit a dominant political faction to use its opponents’ geographic
clustering to solidify power and disenfranchise opponents. Accord, e.g., League,
178 A.3d at 805-809 (discussing Pennsylvania’s unfortunate history of geographic
factionalism); see also id. at 808 (noting the adoption of a constitution under which
“the people’s right to elect their representatives in government would be equally
available to all, and would, hereinafter, not be intentionally diminished by laws that
discriminated against a voter based on his . . . geography of his residence[.]”)
(internal citation omitted)). In other words, the Free and Equal Elections Clause
contemplates that there is no such thing as a “natural” — i.e. geographic — partisan
gerrymander.

Moreover, and also contrary to the Republican argument, the prohibition on
vote dilution is conceptually distinct from a requirement of proportionality. In short,
even in an electoral system in which there is a prohibition on vote dilution, there
remains something of a “winner’s bonus”: the majority party will almost always win
a super-proportional share of seats. Under Senate Democratic Caucus’ proposed
plans, for example, there remains a winner’s bonus: “in the average election cycle,
Republicans are predicted to win 51% of the statewide vote . . . and to carry 54% of
House seats.” Democratic Caucus’ Brief, Exh. C, at 13; see also id. at 16. It is just
that the Republican leaders’ proposed plan takes the winner’s bonus and double it.

See id. at 10 (noting that average Republican advantage of 1% statewide translates

6



to an average advantage of 8% in seats). Indeed, it is further notable that their plan
minimizes Democratic winners bonuses and maximizes Republican ones. See
generally id. In an election cycle in which Democrats win 55% of votes, they are
predicted to win 10, or 58% of seats (which Republicans winning only 51% can
achieve), but in an election cycle in which Republicans win 55% of votes, they are
predicated to win 12, or 70% of seats. See generally id. Notably, Democrats would
have to win roughly 60% of votes, or win by a 20% margin, to gain such a clear
advantage. See id. All of which is to say that League requires that plans be
responsive to vote share, not that proportional outcomes are required to match voting
percentages. See Supplemental Report of Devin Caughey, Exh. A, at 4.

Relatedly, and contrary to the Republican Congressmen’s argument, our
Supreme Court in League was clearly focused on the avoidance of partisan vote
dilution based on geography, not geography in a vacuum. Indeed, in discussing the
aforementioned history of geographic factionalism, it clearly recognized the
coalition of various geographic and other groups into a political faction, and ensuing
efforts to disenfranchise opposing factions, as the chief evil against which the
adoption of the Clause as a constitutional provision was meant to work. Accord
League, 178 A.3d at 805-09 (explaining that early geographic, economic, and
religious factions coalesced into the Proprietary Party and Anti-Proprietary Party,

the former of which took hold of the colonial assembly and used reapportionment
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and other election laws to disenfranchise supporters of the latter, and the ultimate
triumph of reformers in adopting the Clause).

In any event, more broadly addressing all of the foregoing arguments, League
does not constitutionalize the traditional redistricting factors set forth therein for
their own sakes. Indeed, League does not even say that the Pennsylvania
Constitution affirmatively requires their observance. Instead, it indicates that a
plan’s violation of the Clause by partisan vote dilution can be evidenced by its
subordination of those generally relevant factors to partisan advantage. See id. at
816 (“Because these factors are deeply rooted in the organic law of our
Commonwealth, and continue to be the foundational requirements which state
legislative districts must meet . . . we find these neutral benchmarks to be particularly
suitable as a measure in assessing whether a [CJongressional districting plan dilutes
the potency of an individual’s ability to select the [C]ongressional representative of
his or her choice, and thereby violates the Free and Equal Elections Clause[.]”); see
also id. (describing the factors as “consistent” with the “overarching intent” to avoid
“any law which discriminatorily dilutes the power of [a] vote” and, thus, “a measure
by which to assess” whether a plan dilutes votes); id. (describing the factors as
decreasing the risk of vote dilution); id.at 817 (describing the factors as providing “a
‘floor’ of protection for an individual against the dilution of his or her vote in the

creation of . . . districts”).



Indeed, League recognizes that plans may employ traditional redistricting
factors, but nevertheless dilute votes, and that it is the dilution that violates
constitutional commands. See id. at 817 (“However, this is not the exclusive means
by which a violation of Article I, Section 5 may be established. As we have
repeatedly emphasized throughout our discussion, the overarching objective of this
provision of our constitution is to prevent dilution of an individual’s vote by
mandating that the power of his or her vote in the selection of representatives be
equalized to the greatest degree possible with all other Pennsylvania citizens.”); see
also id. (recognizing that plans may comport with the factors and nevertheless effect
partisan vote dilution, including as evidenced by vote efficiency gaps); see also id.
at 820 (recognizing mean-median difference analysis).

At bottom, the aforementioned participants attempt to obfuscate what League
makes clear: the Free and Equal Elections Clause prohibits partisan vote dilution.
And Senate Democratic Caucus’ maps effectuate that prohibition more than theirs
do.

C.  Several other parties have advanced an erroneous argument that an
unadopted or failed legislative enactment is somehow entitled to deference
before this Honorable Court, which argument ignores that it is an
unadopted or failed legislative enactment and promotes a vision of

legislative supremacy that is contrary to the bedrock constitutional principle
of separation of powers.



In their briefs, the Republican House leaders and Republican Senate leaders
argue that their plan deserves deference, or, failing that, “special consideration,”
because it is of legislative origin, although they concede, as they must, that it is not
law.> See Republican House Leaders’ Brief at 9-12 (citing, as pertinent herein,
Tallahassee Branch of NAACP v. Leon Cnty., 827 F.2d 1436 (11" Cir. 1987);
Donnelly v. Meskill, 345 F. Supp. 962 (D. Conn. 1972); Skolnick v. State Electoral
Bd. of Ill., 336 F.Supp. 839 (N.D. Ill. 1971); In re Ross Twp. Election Dist.
Reapportionment, 489 A.2d 297 (Pa. Super. 1985); Newbold v. Osser, 230 A.2d 54
(Pa. 1967)); Republican Senate Leaders Brief at 10-12 (citing Cook v. Luckett, 735
F.2d 912 (5" Cir. 1984); Upham v. Seamon, 456 U.S. 37 (1982); White v. Weiser,
412 U.S. 783 (1973); Whitcomb v. Chavis, 403 U.S. 124 (1971), and Donnelly,
supra.

Preliminarily, virtually none of these decisions, most of which are
extrajurisdictional and nonbinding, approach the proposition that a failed legislative
enactment is entitled to deference or special consideration by a court adopting a
remedial plan. See Tallahassee Branch of NAACP, supra (involving question of
whether a plan was legislatively or judicially adopted to determine level of deference

required in assessing whether governing law required single-member districts); In

3 As of this writing, the plan has been enacted by the General Assembly and awaits the Governor’s
signature or veto. The Governor is expected to veto.
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re: Ross Twp., supra (involving duly enacted reapportionment plan); Newbold,
supra (same); Cook, supra (involving challenge and modification to duly enacted
reapportionment plan); Upham, supra (involving challenge to duly enacted
redistricting plan); White, supra (same); Whitcomb, supra (same). And the decisions
that do stand for the proposition are unpersuasive. See Donnelly, supra (adopting a
party-proposed plan that slightly modified a legislatively enacted plan, without
precedent or reasoning, on the ground that it only slightly modified the legislatively
enacted plan was a “tiebreaker” of sorts); Skolnick, supra (adopting a party-proposed
plan that passed one chamber of the state legislative house without any explanation
as to the fact’s relevance).

Indeed, the argument that a failed legislative enactment is entitled to deference
at all is remarkable, as it promotes a vision of legislative supremacy that is contrary
to the bedrock constitutional principle of separation of powers. Presentment to the
executive is a fundamental part of enacting legislation. See The Federalist No. 47,
at 301 (J. Coode ed. 1961) (J. Madison) (noting that the accumulation of all powers
of government “in the same hands . . . may justly be pronounced the very definition
of tyranny”); Pa. Const., art. IV, § 15 (requiring presentment of bills to the
Governor). And examining the argument more closely, it rests on highly dubious
precepts. First, it rests on the notion that the policy preferences of a majority each

house of the General Assembly adequately reflect the Commonwealth’s political
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will. Putting aside for the moment that many, including the former Republican local
official whose plan provided the basis for the (albeit further gerrymandered) failed
enactment at issue, have argued that the existing state legislative districts that
provide for that majority themselves constitute an illegal partisan gerrymander, see
Holtv. 2011 Legislative Reapportionment Commission, 67 A.3d 1211 (Pa. 2013), it
bears noting that these majorities represent a series of constituencies across the
Commonwealth, that representatives of other constituencies have opposed the plan,
and that, in the event the Governor were to veto the plan, he would be the only public
official elected by a majority of Pennsylvanians, performing a constitutionally
vested authority in doing so. Thus, reasonable arguments exist, at a minimum, that
an unadopted or failed legislative enactment, if anything, is entitled to less
consideration than plans that have not been affirmatively rejected by an elected
official with a statewide constituency. In any event, the Republican House leaders
and Republican Senate leaders have not—and cannot—provide authority or
persuasive argument to the effect that legislative flotsam is entitled to deference.

D.  One party has advanced an argument regarding modifications to the
elections calendar that ignore the need for appellate review and the
executive’s assessment of its needs for administering the primary election.

Finally, in their brief, Congressional Republicans urge that Petitioners are

attempting to force this Honorable Court to a hasty decision by stressing a false

imminence to logistical needs in administering 2022 election activity. They contend
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that this Court can consider this matter up to and including February 22, 2022. See
Republican Congressmen’s Brief at 43-46. They arrive at this date by analogy to
executive representations made in the context of League. See id. On that point, the
Senate Democratic Caucus would merely note that, first, whatever this Honorable
Court’s decision, one party or another is highly likely to file an appeal to our
Supreme Court, which appeal will take time to litigate, consider, and decide. Accord
League, supra (involving recommended findings of fact and conclusions of law
issued by then-Judge, now-Justice Brobson on December 29, 2018, litigation, a
judgment order without opinion issued on January 22, 2018, an opinion issued on
February 7, 2018, further litigation, and a remedial plan issued on February 15,
2018). Additionally, the Senate Democratic Caucus would further note that League
predated our Commonwealth’s adoption of its existing vote-by-mail system, which
manifests distinguishing and significant logistical delays. For its part, the Senate
Democratic Caucus would suggest that the executive branch, rather than one current
and several retired federal legislators, knows best its needs in administering the law.
IV. CONCLUSION

Accordingly, in light of all the foregoing, Senate Democratic Caucus

respectfully requests that this Honorable Court adopt a Senate Democratic Caucus

Proposed plan.
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1 Summary

This report analyzes the partisan fairness of the following Pennsylvania US House maps:

o The current (2018-2020) map (18 districts)

o Governor Wolf’s proposed map (17 districts)

o The map proposed by PA House Republicans (17 districts)
o Two maps proposed by PA Senate Democrats (17 districts)

According to all metrics of partisan fairness, all five maps favor the Republican Party (see
Section 5, Tables 6 and 7). The Republican proposal is by far the least fair. The partisan
bias in the other maps is substantially smaller, with the Senate Democratic proposals scoring
as the most fair.

In addition, a supplementary analysis of a plan proposed by Senator Reschenthaler is included
as an appendix.

2 Data and methods used in this report

This report relies on the following sources of data:

o GIS files of the maps in question, provided to me by counsel

o Electoral predictions for and political and demographic information on proposed leg-
islative districts, obtained and downloaded via PlanScore’s “Score a Plan” feature!

« Estimates of the partisan bias, efficiency gap, mean—median difference, and declination
of proposed plans, also obtained via PlanScore’s “Score a Plan” feature and transcribed
from the web.

I also performed additional analyses and created maps, plots, and tables using the open-source
statistical program R.?

2.1 Background on PlanScore

PlanScore (https://planscore.campaignlegal.org/) is a project of the Campaign Legal Center,
a nonprofit, nonpartisan organization focused on campaign finance, voting rights, political
communications, and government ethics. The website conducts automated analyses of the
partisan fairness of districting plans using standard political science methods. Through its
“Score a Plan” feature, PlanScore permits users to upload plans to be scored. To score a plan,
PlanScore uses Geographic Information System (GIS) data to merge districts with precinct-
level electoral and demographic data. Then, using a model that takes into account presidential

thttps:/ /planscore.campaignlegal.org/upload.html. For details on PlanScore’s predictive model, see
https://planscore.campaignlegal.org/models/data/2021D/. The predictions used in this report are based on a
scenario in which no incumbents are running for reelection, which eliminates any incumbency advantage from
the prediction, and use the 2020 presidential results as a baseline instead of the average across the 2012-2020
elections.

2R Core Team (2021). R: A language and environment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria. https://www.R-project.org/.



vote, incumbency status, and state- and election-specific factors, PlanScore simulates the
outcome of future congressional and legislative elections in each district. Importantly, these
predictions reflect variability stemming from cycle-specific partisan swings as well as the
idiosyncratic features of a given race, such as candidate quality.

3 Measures of partisan fairness

This section provides background on how academic social scientists define and measure partisan
fairness in legislative districting. Most mathematical details are relegated to footnotes. Unless
otherwise stated, I use the convention that positive numbers indicate a Republican advantage
and negative numbers a Democratic one.

First, it is important to note that as defined here, partisan fairness is an attribute of a map
itself, regardless of the map-drawers’ intentions. Partisan advantage can be the result of map-
drawers’ conscious efforts to maximize one party’s prospects (i.e., partisan gerrymandering),
but it is affected by other factors as well, such as the geographic distribution of partisan
support. My analysis focuses on the partisan effects of the maps at issue without delving
into questions of partisan intent.

Second, there is no single theoretical standard of partisan fairness. Not only are there several
alternative metrics, but the value of each metric depends on the precise electoral scenario—for
example, whether the national political environment favors one party or the other. Moreover,
in most cases the fairness of a map in a given scenario cannot be directly observed, but rather
must be estimated based on extrapolations from past electoral results. In short, partisan
fairness can reasonably be measured in several ways, each of which is subject to uncertainty.
Consequently, unless we have good reason to favor one measure over others, we can be most
confident in a map’s fairness when multiple measures coincide.?

PlanScore uses election predictions to calculate partisan fairness scores and associated
uncertainty for four standard measures:

 partisan symmetry/bias

« the efficiency gap

e the mean—median difference
e declination.

Because it deems partisan symmetry and mean—median scores reliable only in competitive
states, PlanScore does not calculate partisan symmetry or declination scores for states where
one party’s predicted votes share exceeds 55%. Below I provide background on all four
measures.

3For evidence that various fairness metrics usually yield similar results and are highly correlated in
competitive states, see Nagle (2015); Stephanopoulos and Warshaw (2020).



3.1 Partisan symmetry

Partisan symmetry is grounded in the idea that under a fair districting plan, the translation
of votes into seats is neutral with respect to party.* That is, if one party wins (say) 60%
of legislative seats when it earns 55% of votes statewide, then the other party too should
receive 60% of seats with 55% of votes.® The relationship between vote share and expected
seat share across the entire range of vote share is called the seats—votes function.

The partisan bias (PB) of a district map indicates how much it deviates from partisan
symmetry. More specifically, in a two-party system, the partisan bias is half the difference
between the two parties’ seat shares when each receives the same statewide vote share.® Like
the seats—votes function, partisan bias is not a single number, but rather varies depending
on the statewide vote share of the reference party (henceforth, the Republican Party). For
example, the partisan bias when Republicans win 60% of the statewide vote—which is defined
in terms of a contrast with their seat share with a vote share of 40%—can and usually does
differ from the bias when Republicans win 55% of the vote. It is thus often convenient to
summarize the partisan bias by evaluating it at 50% (a statewide tie). In this case, both
parties receive the same vote share, so the partisan bias is simply half the difference between
the Republican and Democratic seat shares.

Symmetry is not the same as proportionality, which requires that a party’s expected seat
share equal its vote share.” Due to the well-known “winner’s bonus” in majoritarian electoral
systems, the majority party in a state usually wins a super-proportional share of seats unless
the map is biased strongly against it.® How much seat share changes as a function of a change
in vote share—i.e., the steepness of the seats—votes function—is called its responsiveness.
Empirically, responsiveness in the United States typically ranges between 1 and 3 percentage
points in seat share for each point in vote share.” A symmetrical districting scheme need not
be proportional as long as seats—votes function is equally disproportionate for all parties, and
reasonable arguments can be made for various degrees of responsiveness. That said, some
states include proportionality as a standard for evaluating districting plans.

4Grofman and King (2007); Katz, King, and Rosenblatt (2020). This report follows the notation used in
the latter article.

°In a two-party system, partisan symmetry can be expressed formally as the condition S(V) = 1—S(1-V),
where V' is party A’s average vote share across districts and S(V') is A’s expected seat share given vote share
V. Unless otherwise state, this report maintains the simplifying assumption that vote share is correlated with
turnout across districts, in which case the statewide vote share equals the average vote share across districts.

SFormally, partisan bias in a two-party system is defined as B(V) = w, where V' is the vote
share of the reference party. The two terms are divided by 2 to capture their distance from symmetry rather
than from each other.

"Formally, proportionality means that for all values of a party’s vote share V, S(V) =V, where S(V) is
the party’s expected seat share at V.

8For the classic statement of the winner’s bonus in terms of a “cube law,” see Kendall and Stuart (1950).

9Katz, King, and Rosenblatt (2020), 172



3.2 Efficiency gap

An alternative standard to symmetry of the seats—vote curve is equality between each party’s
number of “wasted” votes.!® A wasted vote is one cast for a losing candidate or for a winning
candidate beyond the 50% + 1 required for victory. A party with many wasted votes is
inefficient at translating votes into seats. The efficiency gap is thus defined as the difference
in wasted votes between the two parties. When this gap is positive, Republicans waste fewer
votes than Democrats and therefore enjoy an electoral advantage.

The efficiency gap can be calculated from aggregate election results by subtracting twice the
Republican statewide vote margin from the Republican seat margin, where margin is defined
as two-party share minus 50%.'" Like partisan bias, the efficiency gap differs depending
on the statewide vote breakdown. Standard practice in the literature is to evaluate the
efficiency gap at a realistic prediction of the statewide vote share, but also evaluate the
metric’s sensitivity to different electoral swings.

Although it uses equality of wasted votes rather than partisan symmetry as its normative
standard, the EG is implicitly related to the seats—votes function. For the EG to be 0 for all
vote shares, the seats—votes function must not only be symmetric, but also award each party
two percentage points in seat share for each additional point in vote share it earns.'? In other
words, the EG will regard a symmetrical seats—votes function as fair if it has a responsiveness
of 2.

3.3 Mean—median difference

The mean-median difference (MMD) is the Republican vote share in the median district
minus the average Republican share. A large positive value of the MMD indicates that the
distribution of Republican vote shares across districts is “left skewed”—that is, it has a long
tail of lopsided Democratic districts. In a narrowly balanced state, the concentration of
one party’s supporters in a small number of districts will disadvantage that party in the
translation of votes to seats. The MMD is thus a good diagnostic of partisan bias when the
state as a whole is competitive between the parties.'?

3.4 Declination

The most recently developed of the metrics I consider, the declination is designed to identify
an “artificial” break in the partisan distribution of districts at a Republican vote share of
50%.14 If districts are plotted in order of partisanship and lines are drawn from the 50% mark

10Stephanopoulos and McGhee (2015)

"Formally, the efficiency gap is equal to S(V) — 2V 4 0.5, where V is the statewide Republican vote share
and S(V) the Republican seat share.

12Dye to its implicit 2-to-1 seats—votes slope, the EG is not a useful measure outside the 25%-75% vote-share
range, where for the EG to be 0 seat share would need to be greater than 100%.

13In the case of a statewide tie, the mean-median difference is 0 if and only if there is no partisan bias;
Katz, King, and Rosenblatt (2020), 173.

UWarrington (2018). Formally, let S(V) and 1 — S(V) respectively denote Republican and Democratic
seat shares, and let R and D respectively denote the average Republican vote share in Republican- and



to the middle of each party’s cloud of districts, the difference between the lines’” angles is the
declination. Alternatively, and perhaps more intuitively, the declination can be understood as
the normalized difference between the lopsidedness of Democratic and Republican districts.
When one party’s districts are more lopsided than the other’s, the distribution of district
partisanship will be skewed.

4 Analysis of districting plans

4.1 Current (2018-2020) US House map

The current US House map in Pennsylvania, which contains 18 districts, has been in place
since 2018. Using estimates from PlanScore’s predictive model, the map below plots the
expected Republican share in each district if the current plan were used over the next decade.'6

Democratic-won districts. The angle of the line from 50% to the center of mass of the Republican districts is

9 —rtn&
r = arcta SO )

and the analogous angle for Democratic districts is

0, — 1-2D
p = arctan [1_—5(‘/)]
The declination is the normalized difference of angles, 6 = 2(6g — 6p) /7.

15Katz, King, and Rosenblatt (2020), 173

6The map’s PlanScore page can be accessed at https://planscore.campaignlegal.org/plan.html?20220122T
234949.3571999797



Current (2018-2020) US House Plan: Map
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As the color range in the map’s legend suggest, under the current plan the distribution of
district partisanship is asymmetric around 50% (i.e., skewed). In the least Republican district,
Democrats are predicted to earn 84% of the vote, but the most Republican districts the
predicted Republican share is only 70%. This long left tail of highly Democratic districts
can be seen more clearly in the figure below, which plots the predicted Republican share in
each district. (The vertical bars around each point indicate +1 standard deviation, or a 68%
prediction interval, around the prediction.) Note that the skewed distribution is the product
of one highly Democratic outlier (district 3).



Current (2018-2020) US House Plan: Partisan Distribution
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The next figure plots the PlanScore model’s predictions for Republicans’ statewide vote share
and seat share, which averages over statistical uncertainty and variation across election cycles.
In the average election cycle, Republicans are predicted to win 51% of the statewide vote in
Pennsylvania congressional elections and to carry 55% of US House seats.!”

4.1.1 Formal analysis of partisan fairness

The table below summarizes the partisan fairness of the current Pennsylvania US House
map according to four standard metrics. It reports each metric’s predicted value in future
elections, as well as three measures of the durability and extremity of this value:

« Estimated probability that the map will favor Republicans in future elections

o Percentage of congressional and legislative districting plans in PlanScore’s historical
library that are less pro-Republican than this plan

o Percentage of plans from other states and redistricting cycles that are less biased in
favor of either party than this plan.

17Note that because the estimated seat share takes into account predictive uncertainty, it will not necessarily
match the number of red (Republican) districts in the figure above, which in this case is 10 of 18, or 56%.
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Table 1: Partisan fairness of current US House plan

Metric Pred Value Prob GOP Adv Plans Less Pro-GOP Plans Less Biased
Partisan Bias  2.1% 72% 64% 23%
Efficiency Gap 2.9% 70% 70% 32%
Mean—Median  0.8% 68% 62% 13%
Declination 0.08 69% 62% 35%

The partisan bias estimate of 2.1% implies that in an election where the two parties split
the statewide vote, Republicans would be expected to win 52.1% (9.4 of 18) House seats. We
can be 72% confident that the partisan bias will favor Republicans in future elections. A
partisan bias of 2.1% is more pro-Republican than 64% of maps in the PlanScore library, and
is larger in absolute magnitude than 23% of maps.

The efficiency gap estimate implies that in the typical election, Republicans would be
expected to waste 2.9% fewer votes than Democrats. We can be 70% confident that the EG
will favor Republicans in future elections. An EG of 2.9% is more pro-Republican than 70%
of maps in the PlanScore library, and is larger in absolute magnitude than 32% of maps.

The estimated mean—median difference of 0.8% indicates that median district is 0.8
percentage points more Republican than the average district. We can be 68% confident that
the MMD will favor Republicans in future elections. An MMD of 0.8% is more pro-Republican
than 62% of maps in the PlanScore library, and is larger in absolute magnitude than 13% of
maps.

Finally, the estimated declination is 0.08. We can be 69% confident that the declination
will favor Republicans in future elections. An declination of 0.08 is more pro-Republican than
62% of maps in the PlanScore library, and is larger in absolute magnitude than 35% of maps.

In summary, all four metrics indicate that Pennsylvania’s current US House map is biased in
favor of the Republican Party. Compared to maps from other states and redistricting cycles,
this degree of partisan advantage is fairly small, and we can expect it to favor Republicans in
only a bit over two-thirds of elections.

4.2 Governor Wolf’s proposed US House map

This section analyzes the partisan fairness of the US House map proposed by Pennsylvania
governor Tom Wolf, which contains 17 districts. Using estimates from PlanScore’s predictive
model, the map below plots the expected Republican share in each district if the current
plan were used over the next decade.'® The distribution of district partisanship in this map
is again left-skewed. In the least Republican district, Democrats are predicted to earn 83%
of the vote, but the most Republican districts the predicted Republican share is only 68%.

18The map’s PlanScore page can be accessed at https://planscore.campaignlegal.org/plan.html?20220122T
235509.5559562717Z



Note that the skewed distribution is the product of two Democratic outliers (districts 2 and
especially 3).

Governor's US House Plan: Map

Predicted GOP % “ .
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The partisan distribution plot below shows the PlanScore model’s predictions for Republicans’
statewide vote share and seat share, averaging over statistical uncertainty and variation across
election cycles. In the average election cycle, Republicans are predicted to win 51% of the
statewide vote in Pennsylvania congressional elections and to carry 55% of US House seats.'?

9Note that because the estimated seat share takes into account predictive uncertainty, it will not necessarily

match the number of red (Republican) districts in the partisan distribution figure, which in this case is 9 of
17, or 53%.
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Governor's US House Plan: Partisan Distribution
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4.2.1 Formal analysis of partisan fairness

The table below summarizes the partisan fairness of the governor’s proposed map according
to four standard metrics generated by PlanScore. It reports each metric’s predicted value in
future elections along with measures of durability and extremity.

Table 2: Partisan fairness of governor’s plan

Metric Pred Value Prob GOP Adv Plans Less Pro-GOP Plans Less Biased
Partisan Bias  2.9% 68% 66% 27%
Efficiency Gap 3.5% 72% 74% 41%
Mean—Median  1.0% 68% 62% 14%
Declination 0.1 1% 64% 37%

The partisan bias estimate of 2.9% implies that in an election where the two parties split
the statewide vote, Republicans would be expected to win 52.9% (9 of 17) House seats. We
can be 68% confident that the partisan bias will favor Republicans in future elections. A
partisan bias of 2.9% is more pro-Republican than 66% of maps in the PlanScore library, and
is larger in absolute magnitude than 27% of maps.
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The efficiency gap estimate implies that in the typical election, Republicans would be
expected to waste 3.5% fewer votes than Democrats. We can be 72% confident that the EG
will favor Republicans in future elections. An EG of 3.5% is more pro-Republican than 74%
of maps in the PlanScore library, and is larger in absolute magnitude than 41% of maps.

The estimated mean—median difference of 1% indicates that median district is 1 percentage
point more Republican than the average district. We can be 68% confident that the MMD
will favor Republicans in future elections. An MMD of 1% is more pro-Republican than 62%
of maps in the PlanScore library, and is larger in absolute magnitude than 14% of maps.

Finally, the estimated declination of 0.1 indicates a steeper angle in Democratic districts
than Republican ones. We can be 71% confident that the declination will favor Republicans
in future elections. An declination of 0.1 is more pro-Republican than 64% of maps in the
PlanScore library, and is larger in absolute magnitude than 37% of maps.

In summary, all four metrics indicate that the governor’s proposed map has a modest
pro-Republican bias. We can be fairly confident the pro-Republican bias will persist in future
elections, but we can also expect it to favor Democrats about 30% of the time. Compared to
maps from other states and redistricting cycles, this is a reasonably fair map: most maps in
PlanScore’s library favor one party or the other to a greater degree than this one does.

4.3 Pennsylvania House Republicans’ proposed US House map

This section uses PlanScore’s predictive model to analyze the partisan fairness of the US
House map proposed by Pennsylvania House Republican (reproduced below).?

20The map’s PlanScore page can be accessed at https://planscore.campaignlegal.org/plan.html?20220122T
235521.601157977Z
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PA House Republicans' US House plan: Map
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The distribution of district partisanship in this plan is very left-skewed. In the least Republican
district, Democrats are predicted to earn 84% of the vote, but the most Republican districts
the predicted Republican share is only 66%. Note that the skewed distribution is the product
of two Democratic outliers (districts 2 and especially 3), plus a cluster of 60%+ Democratic
districts (4, 5, and 15).
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PA House Republicans' US House Plan: Partisan Distribution
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This left tail of highly Democratic districts can be seen more clearly in the figure above, which
plots the predicted Republican share in each district along with 68% prediction intervals.
The partisan distribution plot indicates the PlanScore model’s predictions for Republicans’
statewide vote share and seat share, averaging over statistical uncertainty and variation
across election cycles. In the average election cycle, Republicans are predicted to win 51% of
the statewide vote in Pennsylvania US House elections and to carry 58% of House seats.?!

4.3.1 Formal analysis of partisan fairness

The table below summarizes the partisan fairness of the map according to four standard
metrics generated by PlanScore. It reports each metric’s predicted value in future elections
along with measures of durability and extremity.

21Note that because the estimated seat share takes into account predictive uncertainty, it will not necessarily
match the number of red (Republican) districts in the partisan distribution figure, which in this case is 10 of
17, or 59%.
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Table 3: Partisan fairness of Republican US House plan

Metric Pred Value Prob GOP Adv Plans Less Pro-GOP Plans Less Biased
Partisan Bias  6.3% 87% 76% 55%
Efficiency Gap 6.6% 88% 84% 64%
Mean—Median  2.3% 7% 69% 36%
Declination 0.19 7% 5% 60%

The partisan bias estimate of 6.3% implies that in an election where the two parties split
the statewide vote, Republicans would be expected to win 56.3% (9.6 of 17) House seats. We
can be 87% confident that the partisan bias will favor Republicans in future elections. A
partisan bias of 6.3% is more pro-Republican than 76% of maps in the PlanScore library, and
is larger in absolute magnitude than 55% of maps.

For example, under this map, 2016 Republican presidential candidate Donald Trump would
have earned 50.7% of the two-party vote in the average US House district, but he would have
carried 58.8% of House seats. By contrast, in 2020, the Democratic candidate Joe Biden
would have averaged 50.6% of the vote while carrying only 47.1% of seats.

The efficiency gap estimate implies that in the typical election, Republicans would be
expected to waste 6.6% fewer votes than Democrats. We can be 88% confident that the EG
will favor Republicans in future elections. An EG of 6.6% is more pro-Republican than 84%
of maps in the PlanScore library, and is larger in absolute magnitude than 64% of maps.

The estimated mean—median difference of 2.3% indicates that median district is 2.3
percentage points more Republican than the average district. We can be 87% confident that
the MMD will favor Republicans in future elections. An MMD of 2.3% is more pro-Republican
than 69% of maps in the PlanScore library, and is larger in absolute magnitude than 36% of
maps.

Finally, the estimated declination of 0.19 again indicates a steeper angle in Democratic
districts than Republican ones. We can be 87% confident that the declination will favor
Republicans in future elections. An declination of 0.19 is more pro-Republican than 75% of
maps in the PlanScore library, and is larger in absolute magnitude than 60% of maps.

In summary, all four metrics indicate that the Republican US House plan is strongly biased
in favor of the Republican Party. Compared to maps from other states and redistricting
cycles, this degree of partisan advantage is fairly unusual, and we can be highly confident
that the map would continue to favor Republicans in future elections.

4.4 Pennsylvania Senate Democrats’ proposed US House map #1

This section uses PlanScore’s predictive model to analyze the partisan fairness of the first US
House map proposed by Senate Democrats (reproduced below).??

22The map’s PlanScore page can be accessed at https://planscore.campaignlegal.org/plan.html?20220123T
184413.5211045467Z
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PA Senate Democrats' US House Plan #1: Map
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The distribution of district partisanship in this plan is left-skewed. In the least Republican
district, Democrats are predicted to earn 85% of the vote, but the most Republican districts
the predicted Republican share is only 69%. Note that the skewed distribution is the product
of one highly Democratic outlier (district 3).
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PA Senate Democrats' US House Plan #1: Partisan Distribution
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This left tail of highly Democratic districts can be seen more clearly in the figure above, which
plots the predicted Republican share in each district along with 68% prediction intervals.
The partisan distribution plot indicates the PlanScore model’s predictions for Republicans’
statewide vote share and seat share, averaging over statistical uncertainty and variation
across election cycles. In the average election cycle, Republicans are predicted to win 51% of
the statewide vote in Pennsylvania US House elections and to carry 54% of House seats.?

4.4.1 Formal analysis of partisan fairness

The table below summarizes the partisan fairness of the map according to four standard
metrics generated by PlanScore. It reports each metric’s predicted value in future elections
along with measures of durability and extremity.

23Note that because the estimated seat share takes into account predictive uncertainty, it will not necessarily
match the number of red (Republican) districts in the partisan distribution figure, which in this case is 10 of
17, or 59%.
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Table 4: Partisan fairness of PA Senate Democrats’ US
House plan #1

Metric Pred Value Prob GOP Adv Plans Less Pro-GOP Plans Less Biased
Partisan Bias  1.8% 63% 62% 16%

Efficiency Gap 2.3% 66% 68% 26%
Mean—Median  0.7% 63% 60% 9%

Declination 0.06 65% 60% 27%

The partisan bias estimate of 1.8% implies that in an election where the two parties split
the statewide vote, Republicans would be expected to win 51.8% (8.8 of 17) House seats. We
can be 63% confident that the partisan bias will favor Republicans in future elections. A
partisan bias of 1.8% is more pro-Republican than 62% of maps in the PlanScore library, and
is larger in absolute magnitude than 16% of maps.

Under this map, 2016 Republican presidential candidate Donald Trump would have earned
50.8% of the two-party vote in the average US House district, but he would have carried
58.8% of House seats. In 2020, the Democratic candidate Joe Biden would have averaged
50.5% of the vote while carrying 52.9% of seats.

The efficiency gap estimate implies that in the typical election, Republicans would be
expected to waste 2.3% fewer votes than Democrats. We can be 66% confident that the EG
will favor Republicans in future elections. An EG of 2.3% is more pro-Republican than 68%
of maps in the PlanScore library, and is larger in absolute magnitude than 26% of maps.

The estimated mean—median difference of 0.7% indicates that median district is 0.7
percentage points more Republican than the average district. We can be 63% confident that
the MMD will favor Republicans in future elections. An MMD of 0.7% is more pro-Republican
than 60% of maps in the PlanScore library, and is larger in absolute magnitude than 9% of
maps.

Finally, the estimated declination of 0.06 again indicates a steeper angle in Democratic
districts than Republican ones. We can be 65% confident that the declination will favor
Republicans in future elections. An declination of 0.06 is more pro-Republican than 60% of
maps in the PlanScore library, and is larger in absolute magnitude than 27% of maps.

In summary, all four metrics indicate that the first US House plan proposed by Pennsylvia
Senate Democrats mildly favors the Republican Party, and we can it expect it to do so in
about two-thirds of elections. Compared to maps from other states and redistricting cycles,
this map is unusually fair; about three-quarters of maps in PlanScore’s library are more
biased towards one party or the other.
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4.5 Pennsylvania Senate Democrats’ proposed US House map #2

This section uses PlanScore’s predictive model to analyze the partisan fairness of the second
US House map proposed by Pennsylvania Senate Democrats (reproduced below).?*

PA Senate Democrats' US House Plan #2: Map

Predicted GOP % _ .

20 30 40 50 60

The distribution of district partisanship in this plan is left-skewed. In the least Republican
district, Democrats are predicted to earn 82% of the vote, but the most Republican districts
the predicted Republican share is only 68%. Note that the skewed distribution is the product
of two highly Democratic outliers (districts 2 and especially 3).

24The map’s PlanScore page can be accessed at https://planscore.campaignlegal.org/plan.html?20220124T
154615.6878460067Z
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PA Senate Democrats' US House Plan #2: Partisan Distribution
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This left tail of highly Democratic districts can be seen more clearly in the figure above, which
plots the predicted Republican share in each district along with 68% prediction intervals.
The partisan distribution plot indicates the PlanScore model’s predictions for Republicans’
statewide vote share and seat share, averaging over statistical uncertainty and variation
across election cycles. In the average election cycle, Republicans are predicted to win 51% of
the statewide vote in Pennsylvania US House elections and to carry 54% of House seats.?

4.5.1 Formal analysis of partisan fairness

The table below summarizes the partisan fairness of the map according to four standard
metrics generated by PlanScore. It reports each metric’s predicted value in future elections
along with measures of durability and extremity.

25Note that because the estimated seat share takes into account predictive uncertainty, it will not necessarily
match the number of red (Republican) districts in the partisan distribution figure, which in this case is 8 of
17, or 47%.
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Table 5: Partisan fairness of PA Senate Democrats’ US
House plan #2

Metric Pred Value Prob GOP Adv Plans Less Pro-GOP Plans Less Biased
Partisan Bias  1.5% 60% 61% 13%

Efficiency Gap 2.4% 67% 68% 26%
Mean—Median  0.5% 60% 58% 7%

Declination 0.07 66% 60% 27%

The partisan bias estimate of 1.5% implies that in an election where the two parties split
the statewide vote, Republicans would be expected to win 51.5% (8.8 of 17) House seats. We
can be 60% confident that the partisan bias will favor Republicans in future elections. A
partisan bias of 1.5% is more pro-Republican than 61% of maps in the PlanScore library, and
is larger in absolute magnitude than 13% of maps.

Under this map, 2016 Republican presidential candidate Donald Trump would have earned
50.6% of the two-party vote in the average US House district, but he would have carried
47.1% of House seats.? In 2020, the Democratic candidate Joe Biden would have averaged
50.7% of the vote while carrying 52.9% of seats.

The efficiency gap estimate implies that in the typical election, Republicans would be
expected to waste 2.4% fewer votes than Democrats. We can be 67% confident that the EG
will favor Republicans in future elections. An EG of 2.4% is more pro-Republican than 68%
of maps in the PlanScore library, and is larger in absolute magnitude than 26% of maps.

The estimated mean—median difference of 0.5% indicates that median district is 0.5
percentage points more Republican than the average district. We can be 60% confident that
the MMD will favor Republicans in future elections. An MMD of 0.5% is more pro-Republican
than 58% of maps in the PlanScore library, and is larger in absolute magnitude than 7% of
maps.

Finally, the estimated declination of 0.07 again indicates a steeper angle in Democratic
districts than Republican ones. We can be 66% confident that the declination will favor
Republicans in future elections. An declination of 0.07 is more pro-Republican than 60% of
maps in the PlanScore library, and is larger in absolute magnitude than 27% of maps.

In summary, all four metrics indicate that the second US House plan proposed by Pennsyl-
vania Senate Democrats slightly favors the Republican Party, and we can it expect it to do
so in about three-fifths of elections. Compared to maps from other states and redistricting
cycles, this map is unusually fair; over three-quarters of maps in PlanScore’s library are more
biased towards one party or the other.

26Note that despite the map’s small pro-Republican bias in a tied election, Trump actually carried fewer
than half of districts in 2016. This discrepancy is due to the fact that the partisan bias estimate averages
over electoral scenarios, and in a large minority of such scenarios, Republicans capture several narrowly
Democratic districts. Put differently, though the median outcome of this map probably favors Democrats
slightly, the average (which is sensitive to Republicans’ larger “upside”) favors Republicans.
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5 Comparison of maps

The tables below compare the partisan fairness of the maps considered in this report. Table
6 reports the estimated values of various fairness metrics, and Table 7 reports the percentage
of plans in PlanScore’s historical library that are less biased than the plan in question.

Table 6: Partisan advantage values for various maps

Metric Current Governor Republican Democratic 1 Democratic 2
Partisan Bias  2.1% 2.9% 6.3% 1.8% 1.5%
Efficiency Gap 2.9% 3.5% 6.6% 2.3% 2.4%
Mean—Median  0.8% 1.0% 2.3% 0.7% 0.5%
Declination 0.08 0.1 0.19 0.06 0.07

Table 7: Extremity of partisan advantage relative to
PlanScore library

Metric Current  Governor Republican Democratic 1  Democratic 2
Partisan Bias  23% 27% 55% 16% 13%
Efficiency Gap 32% 41% 64% 26% 26%
Mean—Median  13% 14% 36% 9% ™%
Declination 35% 37% 60% 27% 27%
AVERAGE 26% 30% 54% 20% 18%
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A Supplementary Analyses

A.1 Senator Reschenthaler’s proposed map

Reschenthaler Senate Plan: Map
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The table below summarizes the partisan fairness of the Reschenthaler US House map
according to four standard metrics generated by PlanScore.?” It reports each metric’s
predicted value in future elections along with measures of durability and extremity.

Table 8: Partisan fairness of Reschenthaler plan

Metric Pred Value Prob GOP Adv Plans Less Pro-GOP Plans Less Biased
Partisan Bias  5.9% 85% 76% 53%
Efficiency Gap 6.3% 87% 83% 63%
Mean—Median  2.4% 5% 69% 36%
Declination 0.18 7% 74% 59%

2TThe map’s PlanScore page can be accessed at https://planscore.campaignlegal.org/plan.html?20220126 T
025615.888048406Z.
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