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1 Introduction and Qualifications

I have been asked by counsel to review the Pennsylvania House of Representatives
Republican Caucus’ proposed congressional redistricting plan (hereafter, “HB2146 plan”)
and compare it to a set of simulated redistricting plans across a number of factors commonly
considered in the redistricting process and in redistricting litigation. To do this, I implement
a publicly available and peer-reviewed redistricting simulation algorithm to generate 50,000
simulated district maps, each containing 17 congressional districts. The redistricting algo-
rithm generates a representative sample of districts by following neutral redistricting criteria
without regard to partisan data. In this way, the simulated districts establish a comparison
set of plans that use purely non-partisan redistricting inputs. I then compare the simulated
plans against the proposed plan using a number of commonly used redistricting criteria to
assess whether the proposed plan is consistent with what one would expect to see in a redis-
tricting plan composed without reference to any racial or partisan considerations.! Across
all measures, the proposed plan is well within the distribution of simulated plans and is
unbiased, with a slight lean towards favoring Democratic candidates.

I am an associate professor of political science at Brigham Young University and
faculty fellow at the Center for the Study of Elections and Democracy in Provo, Utah.
I received my PhD in political science from Princeton University in 2014 with emphases
in American politics and quantitative methods/statistical analyses. My dissertation was
awarded the 2014 Carl Albert Award for best dissertation in the area of American Politics
by the American Political Science Association.

I teach a number of undergraduate courses in American politics and quantitative
research methods.? These include classes about political representation, Congressional elec-
tions, statistical methods, and research design.

I have worked as an expert witness in a number of cases in which I have been asked

'In a later section I consider the impact of considering only the simulations that meet certain thresholds
with regards to the racial composition of some districts.
2The political science department at Brigham Young University does not offer any graduate degrees.
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to analyze and evaluate various political and elections-related data and statistical methods.
Cases in which I have testified at trial or by deposition are listed in my CV, which is at-
tached to the end of this report. I have previously provided expert reports in a number of
cases related to voting, redistricting, and election-related issues: Nancy Carola Jacobson,
et al., Plaintiffs, vs. Laurel M. Lee, et al., Defendants. Case No. 4:18-cv-00262 MW-CAS
(U.S. District Court for the Northern District of Florida); Common Cause, et al., Plaintiffs,
vs. Lewis, et al., Defendants. Case No. 18-CVS-14001 (Wake County, North Carolina);
Kelvin Jones, et al., Plaintiffs, v. Ron DeSantis, et al., Defendants, Consolidated Case No.
4:19-cv-300 (U.S. District Court for the Northern District of Florida); Community Success
Initiative, et al., Plaintiffs, v. Timothy K. Moore, et al., Defendants, Case No. 19-cv-159/1
(Wake County, North Carolina); Richard Rose et al., Plaintiffs, v. Brad Raffensperger,
Defendant, Civil Action No. 1:20-cv-02921-SDG (U.S. District Court for the Northern Dis-
trict of Georgia); Georgia Coalition for the People’s Agenda, Inc., et. al., Plaintiffs, v. Brad
Raffensberger, Defendant. Civil Action No. 1:18-cv-04727-ELR (U.S. District Court for
the Northern District of Georgia); Alabama, et al., Plaintiffs, v. United States Department
of Commerce; Gina Raimondo, et al., Defendants. Case No. CASE NO. 3:21-cv-00211-
RAH-ECM-KCN (U.S. District Court for the Middle District of Alabama Eastern Division);
League of Women Voters of Ohio, et al., Relators, v. Ohio Redistricting Commission, et al.,
Respondents. Case No. 2021-1193 (Supreme Court of Ohio); Harper, et al., Plaintiffs, v.
Hall et al., Defendants. Case No. 21-CVS-015426 (Wake County North Carolina). 1 have
also recently testified before the Pennsylvania Legislative Reapportionment Commission re-
garding the LRC’s proposed map for the Pennsylvania House of Representatives.

In my position as a professor of political science, I have conducted research on a
variety of election- and voting-related topics in American politics and public opinion. Much
of my research uses advanced statistical methods for the analysis of quantitative data. I
have worked on a number of research projects that use “big data” that include millions of

observations, including a number of state voter files, campaign contribution lists, and data
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from the US Census. I have also used geographic information systems and other mapping
techniques in my work with political data.

Much of this research has been published in peer-reviewed journals. I have published
nearly 20 peer-reviewed articles, including in our discipline’s flagship journal, The American
Political Science Review as well as the inter-disciplinary journal, Science Advances. My CV,
which details my complete publication record, is attached to this report as Appendix A.

The analysis and opinions I provide in this report are consistent with my education,
training in statistical analysis, and knowledge of the relevant academic literature. These
skills are well-suited for this type of analysis in political science and quantitative analysis
more generally. My conclusions stated herein are based upon my review of the information
available to me at this time. I reserve the right to alter, amend, or supplement these con-
clusions based upon further study or based upon the availability of additional information.
The opinions in this report are my own, and do not represent the view of Brigham Young

University.

2 Summary of Conclusions

Based on the evidence and analysis presented below, my opinions regarding the

HB2146 plan for congressional districts in Pennsylvania can be summarized as follows:

e The contemporary political geography of Pennsylvania is such that Democratic ma-
jorities are geographically clustered in the largest cities of the state while Republican

voters dominate the suburban and rural portions of the state.

e This geographic clustering in cities puts the Democratic Party at a natural disadvantage
when single-member districts are drawn. Specifically, districts drawn to be contiguous,
compact, and contain minimal county and municipal splits will naturally create several
districts in the Philadelphia and Pittsburgh areas that contain substantial Democratic

majorities with many “wasted votes.”

A138



Case 1:22-cv-00208-JPW-KAJ-PS Document 101-2 Filed 03/25/22 Page 7 of 75

e Based on a comparison between the HB2146 plan, and a set of 50,000 simulated maps,
the HB2146 plan is a fair plan with no evidence of partisan gerrymandering across a

number of different measures used to assess the fairness of a map.

e Based on an index of statewide elections from 2012-2020, the HB2146 plan generates

nine Democratic-leaning districts and eight Republican-leaning districts.

e Based on the same index of statewide elections from 2012-2020, six of the districts in
the HB2146 plan will likely be competitive with candidates from both parties having
a realistic possibility of winning the seats. Five of these competitive districts are
extremely competitive, with a partisan index within two percentage points of an even

50/50 split.

e Compared to a second set of simulations that explicitly consider the creation of minor-
ity opportunity districts, the HB2146 plan is similarly unbiased. The race-conscious
simulations reduce the variation in Democratic-leaning districts substantially, mak-
ing nine Democratic-leaning districts the overwhelmingly most likely outcome in the

simulations.

e Based on these commonly-used measures of redistricting fairness, the HB2146 plan is
unbiased, and when compared to the simulations on these same metrics is balanced
between occasionally having a slight Republican benefit and occasionally providing a

slight benefit to Democratic voters.
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3 Political Geography of Pennsylvania

Scholarship in political science has noted that the spatial distribution of voters through-
out a state can have an impact on the partisan outcomes of elections when a state is, by
necessity, divided into a number of legislative districts. This is largely the case because
Democratic-leaning voters tend to cluster in dense, urban areas while Republican-leaning
voters tend to be more evenly distributed across the remainder of the state.®> One prominent
study of the topic (Chen and Rodden, 2013) finds that “Democrats are highly clustered in
dense central city areas, while Republicans are scattered more evenly through the suburban,
exurban, and rural periphery...Precincts in which Democrats typically form majorities tend
to be more homogenous and extreme than Republican-leaning precincts. When these Demo-
cratic precincts are combined with neighboring precincts to form legislative districts, the
nearest neighbors of extremely Democratic precincts are more likely to be similarly extreme
than is true for Republican precincts. As a result, when districting plans are completed,
Democrats tend to be inefficiently packed into homogenous districts” (pg. 241).

The map below confirms that this is the case in Pennsylvania. There are extremely
large Democratic majorities shown in dark blue in and around Philadelphia and Pittsburgh.
The remainder of the state contains smaller cities that are Democratic-leaning and large
swaths of the state that are solidly Republican.

The upshot of this pattern is that a political party stands at a disadvantage when
its voters are not “efficiently” distributed across the state. To understand what I mean by

efficient, imagine two different scenarios. First, imagine a party with a slim majority of

3See for example Stephanopoulos, N. O. and McGhee, E. M., Partisan Gerrymandering and the Efficiency
Gap, The University of Chicago Law Review 82: 831-900, (2015); Chen, J. and Rodden, J., Unintentional
Gerrymandering: Political Geography and Electoral Bias in Legislatures, Quarterly Journal of Political
Science 8: 239-269, (2013); Nall, C., The Political Consequences of Spatial Policies: How Interstate Highways
Facilitated Geographic Polarization, Journal of Politics, 77(2): 394-406, (2015); Gimple, J. and Hui, 1., .
Seeking politically compatible neighbors? The role of neighborhood partisan composition in residential
sorting, Political Geography 48: 130-142 (2015); Bishop, B., The Big Sort: Why the Clustering of Like-
Minded America is Tearing Us Apart, Houghton Mifflin Press (2008); and Jacobson, G. C., and Carson, J.
L., The Politics of Congressional Elections, 9th ed. Lanham, MD: Rowman and Littlefield (2016).

4Chen, J. and Rodden, J., Unintentional Gerrymandering: Political Geography and Electoral Bias in
Legislatures, Quarterly Journal of Political Science 8: 239-269, (2013)
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Figure 1: Distribution of People and Partisan Preferences in Pennsylvania

Note: Distribution of Partisan Preferences in Pennsylvania based on the average of statewide
partisan elections. Blue = Democratic, Red = Republican

voters statewide in which every precinct’s vote share perfectly reflected the overall state.
In other words, the party has a slight majority in every precinct that adds up to a slight
majority statewide. In this case, this party’s voters are extremely efficiently distributed in
such a way that the party will win every single district despite only a slim majority statewide.
Now imagine a different arrangement: a party that still holds a slim majority statewide, but
whose voters are heavily concentrated in a few areas and sparsely populated throughout the
rest of the state. In this case, despite holding a majority of votes statewide, the party will
only win a few seats where their voters are heavily concentrated. The political geography of
Pennsylvania closely resembles this second scenario.

The geographic concentration of a party’s voters tends to harm that party when
single-member districts are drawn by creating districts that favor that party by very large

margins, thus “wasting” many votes by running up large majorities far beyond 50%-+1.°

SMcGhee, E. (2017). Measuring Efficiency in Redistricting. Election Law Journal: Rules, Politics, and
Policy, 16(4), 417-442. doi:10.1089/elj.2017.0453
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This occurs in Pennsylvania at the scale of congressional districts in the two largest cities
of the state - Pittsburgh and Philadelphia. The overwhelming margins for the Democratic
Party in these cities are what drives “wasted votes,” which in turn translate to fewer seats
than the statewide proportion of votes would suggest.®

For example, Philadelphia is large enough to constitute roughly 2.1 congressional dis-
tricts. Thus, a plan that attempts to avoid splitting counties will draw two districts entirely
within the city of Philadelphia.” In the HB2146 plan Districts 2 and 3 are completely con-
tained in Philadelphia. In the 2020 presidential election, the city of Philadelphia supported
the Democratic candidate, Joe Biden, by an 81.4% to 17.9% margin. As a result, the two
congressional districts that will be contained within the city, whatever their configuration,
will be overwhelmingly Democratic and contain hundreds of thousands of wasted votes that
could be used more efficiently if they were geographically distributed more evenly across the
state.

The story is very similar in Pittsburgh and Allegheny County as well. Pittsburgh is
not large enough to contain a single congressional district. However, its population is roughly
40% of the size required for a congressional district in 2020. Allegheny County’s population
is larger than a congressional district (its 2020 population was roughly equal to 1.6 con-
gressional districts), and thus a plan that draws district boundaries that are geographically
compact and avoid splitting counties and cities will contain a congressional district within
Allegheny County that also contains the city of Pittsburgh. In the HB2146 plan District 15
contains the city of Pittsburgh and is entirely contained in Allegheny County. Both Pitts-
burgh and Allegheny County are very Democratic leaning. In the 2020 presidential election,
the city supported Joe Biden by a 78% to 20.9% margin and Allegheny County supported

Biden by a 59.7% to 39.2% margin. As a result, whichever congressional district Pittsburgh

6The term “wasted votes” in political science is not to imply that a person’s vote is not important or
counted, but rather that the vote is not helpful in gaining an additional seat for their preferred party if it
is an additional vote in favor of a candidate that has already won a majority of the votes in their district.
Technically, all votes beyond 50%-+1 are “wasted”. However, parties are interested in winning by majorities
larger than 50%-1, but not by margins beyond the point at which their candidate is quite certain to win.
"Philadelphia city and county are coterminous.
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is drawn into will be extremely Democratic as a result of the strong support for Democratic
candidates in Pittsburgh and its immediate suburbs within Allegheny County.

Taken together, this suggests that any plan that follows the non-partisan criteria
of drawing maps that are geographically compact and avoid splitting counties and cities
will begin with three districts (2 in Philadelphia and 1 in Allegheny County centered in
Pittsburgh) that are extremely Democratic leaning with an abundance of wasted votes.
The spillover effect of this natural packing of Democratic voters is that the remaining 14
congressional districts will be more favorable to Republican voters than if the Democratic
voters in these two large cities were more evenly distributed across the state.

The inefficient distribution of voters in Pennsylvania would not be a problem for
Democrats if district boundaries were able to amble about the state and divide counties and
municipalities to create districts that had less overwhelming Democratic support. Rodden
(2019) notes this by saying: “Democrats would need a redistricting process that intentionally
carved up large cities like pizza slices or spokes of a wheel, so as to combine some very Demo-
cratic urban neighborhoods with some Republican exurbs in an effort to spread Democrats
more efficiently across districts” (pg. 155).2 However, the provisions governing redistricting
in Pennsylvania run counter to either of these strategies. The Pennsylvania Supreme Court’s
decision in League of Women Voters of Pa. v. Commonwealth establishes that congressional
redistricting plans must adhere to traditional redistricting rules that require districts to be
geographically compact and to avoid county and municipal divisions. It thus prohibits the
type of meandering districts that Rodden describes above. In the end, this means that Re-
publicans begin the redistricting process with a natural geographic advantage due to the
constraints of where and how districts can be lawfully drawn combined with the particular

spatial distribution of their voters.

8Rodden, Jonathan A. Why cities lose: The deep roots of the urban-rural political divide. Hachette UK,
2019.

10
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4 Methods

To gauge the degree to which the HB2146 plan is a partisan gerrymander, I conduct
simulated districting analyses to allow me to produce a large number of districting plans
that follow traditional redistricting criteria using small geographic units as building blocks
for hypothetical legislative districts. This simulation process ignores all partisan and racial
considerations when drawing districts. Instead, the computer simulations are programmed
to create districting plans that follow traditional districting goals without paying attention
to partisanship, race, the location of incumbent legislators, or other political factors. This
set of simulated districts is helpful because it provides a set of maps to which we can compare
the HB2146 map that also accounts for the geographic distribution of voters. Because voters
are not distributed evenly across the state (as discussed in the previous section), we cannot
evaluate the fairness of a proposed plan without an apples-to-apples comparison. In other
words if a plan is not evaluated against a comparison set of maps that also use the same
political geography of the state, then potential issues or red flags in the map may not at all
be due to partisan gerrymandering, but rather the geographic distribution of voters in the
state. By comparing a proposed map to a set of alternative maps that are drawn using only
non-partisan districting criteria that also consider the same geographic distribution of voters,
we can identify if oddities or patterns in the proposed plan are due to the political geography
of the state because the simulated maps are drawn using the same political geography. In
other words, by comparing the HB2146 map to the simulated districts, we are comparing
the proposal to a set of alternative maps that we know to be unbiased that holds constant
the political geography of the state. If the HB2146 map produces a similar outcome as
the alternative set of maps, we may reasonably conclude that the HB2146 plan is unbiased.
Alternatively, if the HB2146 plan significantly diverges from the set of simulated maps, it
suggests that some other criteria that were not used in drawing the comparison set of maps
may have guided the decisions made in drawing the proposed map.

The process of simulating districting plans has been recognized and used in a variety

11
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of redistricting litigation, including in Pennsylvania.® While different people employ slightly
different methods, the overall process is much the same. For my simulations, I use a program
developed by Fifield et al. (2020).1°

A significant advantage of the simulation-based approach is the ability to provide
a representative sample of possible districting plans that accounts for the unique political
geography of a state, such as the spatial distribution of voters or the location and number
of administrative boundaries, such a counties. Simulation methods can also to a degree
incorporate each state’s unique redistricting rules. The simulation-based approach therefore
permits us to compare a particular plan to a large number of representative districting plans
in Pennsylvania. In the simulations I run, I instruct the model to generate plans that adhere
to the redistricting criteria discussed in the League of Women Voters case: equal population,
compactness, and minimzing political subdivision splits.

A major factor in the validity of the simulated maps is whether or not they constitute
a representative sample of the trillions of possible maps that could be drawn.!' If the sample
produced by the simulations is not representative, then we may be comparing the proposed
map to a biased selection of alternative maps, which renders the value of the comparison
much less useful.

A specific benefit of the particular algorithm I use here is that the authors show math-

9See League of Women Voters of Ohio v. Ohio Redistricting Commission (2021); Harper v. Hall (2021);
Common Cause v. Lewis (2019); Harper v. Lewis (2019); League of Women Voters of Pennsylvania v.
Commonwealth of Pennsylvania (2018); City of Greensboro v. Guilford County Board of Elections (2017);
January 6, 2022 testimony for PA LRC from Kosuke Imai and Michael Barber.

0Fifield, Benjamin, , Michael Higgins, Kosuke Imai, and Alexander Tarr. ”Automated redistricting
simulation using Markov chain Monte Carlo.” Journal of Computational and Graphical Statistics 29, no. 4
(2020): 715-728.

Fifield, Benjamin, Kosuke Imai, Jun Kawahara, and Christopher T Kenny. 2020. “The essential role of
empirical validation in legislative redistricting simulation.” Statistics and Public Policy 7 (1): 52-68.

Kenny, Christopher T., Cory McCartan, Benjamin Fifield, and Kosuke Imai. 2020. redist: Computational
Algorithms for Redistricting Simulation. https://CRAN.R-project.org/package= redist.

McCartan, Cory, and Kosuke Imai. 2020. “Sequential Monte Carlo for sampling balanced and compact
redistricting plans.” arXiv preprint arXiv:2008.06131.

" Tam Cho, Wendy K., and Yan Y. Liu. ” Toward a talismanic redistricting tool: A computational method
for identifying extreme redistricting plans.” Election Law Journal 15, no. 4 (2016): 351-366. Cho, Wendy
K. Tam, and Bruce E. Cain. ”Human-centered redistricting automation in the age of AI.” Science 369, no.
6508 (2020): 1179-1181. McCartan, Cory, and Kosuke Imai. ”Sequential Monte Carlo for sampling balanced
and compact redistricting plans.” arXiv preprint arXiv:2008.06131 (2020).
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ematically and in a small-scale validation study that their method produces a representative

sample of maps. With regards to this issue, the authors state:

Yet, until recently, surprisingly few simulation algorithms have existed in the
published scholarship. In fact, most of these existing studies use essentially the
same Monte Carlo simulation algorithm where a geographical unit is randomly
selected as a “seed” for each district and then neighboring units are added to con-
tiguously grow this district until it reaches the pre-specified population threshold
(e.g., Cirincione, Darling, and O’Rourke 2000; Chen and Rodden 2013). Unfor-
tunately, no theoretical justification is given for these simulation algorithms, and
hence they are unlikely to yield a representative sample of redistricting plans
for a target population....Unlike the aforementioned standard simulation algo-
rithms, the proposed algorithms are designed to yield a representative sample of

redistricting plans under contiguity and equal population constraints.!?

Specifically, the model is constrained to conduct 50,000 simulations in which each
simulation generates 17 districts that are of roughly equal population (<0.5% deviation above
or below the target population of 764,865). While congressional districts are constrained to
contain a truly equal population, it is not possible to place such a strict constraint on the
model. Because of this, I relax the constraint to allow for a 0.5% deviation, or a roughly
3,800 person deviation. This is common in redistricting simulations of congressional districts,
including in litigation presented to, and relied upon by the Pennsylvania Supreme Court in
the 2018 League of Women Voters case. The process for zeroing out population on any given

simulation map would have minimal to no impact on the partisan outcomes.

12Cirincione, C., Darling, T. A., and O’Rourke, T. G. (2000), “Assessing South Carolina’s 1990s Congres-
sional Districting,” Political Geography, 19, 189-211. DOI: 10.1016/S0962-6298(99)00047-5. Chen, J., and
Rodden, J. (2013), “Unintentional Gerrymandering: Political Geography and Electoral Bias in Legislatures,”
Quarterly Journal of Political Science, 8, 239-269. DOI: 10.1561/100.00012033.

13See for example: Expert report of Dr. Wesley Pegden in League of Women Voters of Pennsylvania case,
whose simulations use a 2% population constraint. Expert report of Dr. Jonathan Mattingly in Harper v.
Hall in North Carolina, whose congressional simulations use a 1% population constraint and states, “We
have verified in previous work in related settings that the small changes needed to make the districting plan

13
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The algorithm generates 17 congressional districts with each run by assembling small
geographic units — electoral precincts — into larger groups until a group of precincts is large
enough to constitute a new legislative district. It then repeats this process 50,000 times,
generating a different set of 17 districts with each run of the model. In each of the 50,000
iterations, the model is instructed to generate geographically compact districts that do not
divide cities, boroughs, townships, and other municipal corporations. No city in Pennsylvania
is larger than a congressional district aside from Philadelphia. As a result, there are no split
precincts or municipalities (aside from the necessity of dividing Philadelphia into multiple
districts due to its population) in the simulated districts. I constrain the model to not split
municipalities because of the constitutional instructions in Article II, Section 16 that no city,
incorporated town, borough, township or ward shall be divided unless “absolutely necessary”.
Although Article IT Section 16 does not on its face apply to congressional redistricting, the
League of Women Voters case held that an “essential part” of an inquiry into whether a
congressional plan is constitution under the Free and Equal Elections Clause is if the districts
created under the plan are: “composed of compact and contiguous territory; as nearly equal
in population as practicable; and which do not divide any county, city, incorporated town,
borough, township, or ward, except where necessary to ensure equality of population” (645
Pa. 1, 123, 2018). Later, the court described this principle as the “minimization of the
division of political subdivisions” (Id). Thus, if it is possible to generate districts that do
not split municipalities and stay within the 0.5% population constraint, it is therefore not
“absolutely necessary” to split municipalities aside from Philadelphia when constructing
simulated districts. The process for zeroing out population on any given simulation map
would, of course, require the division of some municipal corporations, but not many. The

model is also instructed to draw districts that cross county boundaries as few times as

have perfectly balanced populations do not change the results.” See also expert report of Daniel Magleby in
Harper v. Hall in North Carolina. Also, expert report of Kouske Imai in League of Women Voters of Ohio v.
Ohio Redistricting Commission, who uses a 0.5% population deviation and states, “Although this deviation
is greater than the population deviation used in the enacted plan, it only accounts for less than 4,000 people
and hence has no impact on the conclusions of my analysis.”

14
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possible. County populations do not always add up to round units of districts, and thus
some county boundaries will be need to be traversed. The model is further instructed that
when a county boundary needs to be crossed, it should avoid splitting the county more times
than necessary.

Once the simulated district plans are complete, only then do I compute the partisan
composition of each district in each plan. For the partisan composition of each district I
rely on the election results from statewide elections disaggregated to the level of the election
precinct. I then reassemble these election results for each of the simulated districts in each of
the 50,000 simulations to compute the proportion of votes across all statewide elections con-
ducted between 2012 and 2020 that were won by the Democratic and Republican candidates
in those districts.'* In other words, the partisan index is the average vote share for Demo-
cratic candidates in each district for the statewide elections considered between 2012-2020.
I choose the period 2012-2020 because it represents an entire decade of elections between de-
cennial censuses when redistricting traditionally occurs. Averages of multiple elections have
the benefit of “washing out” the impact of any particular election, since individual elections
can vary due to particular idiosyncratic candidate features. Furthermore, particular years
can vary due to national electoral waves (i.e. 2018 was an especially good year for Democrats
while 2016 was an especially good year for Republicans nationwide). Later in the report I

also display the results using a variety of alternative election indices.

4The particular races are 2020: President, Auditor, Attorney General, Treasurer; 2018: Governor, US
Senate; 2016: President, US Senate, Auditor, Attorney General, Treasurer; 2014. I do not include statewide
judicial elections in the index. It is uncommon in political science to use judicial elections to measure voters’
partisan preferences as research suggests voters treat judicial elections very differently, even when judges run
under party labels, than they do partisan elections to legislative and executive positions. Other commonly
used measures indices such as Dave’s Redistricting and PlanScore.com also omit judicial elections from their
partisan indices.

15
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5 Results

5.1 Population, Boundary Splits, and Compactness

Table 1 below compares the HB2146 plan to the distribution of simulations for bound-
ary splits, and compactness. The HB2146 plan splits 15 counties, which is within the range
of county splits in the simulations. The HB2146 plan divides only 16 municipalities, one of
which would be Philadelphia, which is required to be divided because the city’s population
is larger than a single congressional district. Furthermore, the requirement that the proposal
contain exact population equality will require the division of some municipalities since the
combination of cities into districts will not necessarily lead to the exact population needed
for a congressional district. Finally, the HB2146 plan has only nine precinct splits. On the
whole, the plan performs exceptionally well at having few county, municipal, and precinct
splits. With regards to district compactness, the HB2146 plan’s average district compactness
score closely aligns with the results of the simulations. District-by-district measures of com-
pactness as well as a list of specific counties and municipalities that are split are contained

in the appendix of this report.

Table 1: HB2146 plan and 50,000 Simulations: Subdivision Splits, and Compactness

HB2146 plan Simulations Simulations

Median Range
Boundary Splits ‘
Counties Split: 15 12 (7, 15]
Municipalities Split: 16 1 1, 1]
Precincts Split: 9 0 0, 0]
Compactness
Average Polsby-Popper: 0.32 0.28 [0.22, 0.35]

Note: As described above, the simulations are constrained to not divide municipalities, aside from Philadel-
phia, which is too large to be contained within one district. However, exact population equality requires
some municipalities be split in the proposed plan.

16
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5.2 Partisan Lean of Districts

Before comparing the proposal to the simulations, I first present the results of the
partisan index for each district in the HB2146 plan. Figure 2 shows this for the 17 districts
in the plan. Districts are ordered from least Democratic at the bottom to most Democratic
at the top. Districts with a partisan index less than 0.50 are Republican leaning and districts
with a partisan index greater than 0.50 are Democratic leaning. A vertical dashed line is
placed at 0.50 for reference. In the plan there are eight Republican-leaning districts with
an index less than 0.50 (on the left side of the dashed line at .50) and nine Democratic-
leaning districts with an index greater than 0.50 (on the right side of the dashed line at
.50). The grey horizontal lines around each point show the range of election outcomes for
all of the statewide elections used to generate the index. Districts in which the Republican
candidate for statewide elections won the majority of the two-party vote share in all of the
statewide races in that district are shown as red squares while districts where the Democratic
candidate for statewide elections won the majority of the two-party vote share in all of the
statewide races in that district are shown as blue triangles. Districts where both parties
have won a majority of the two-party vote share in these statewide races in the district are
displayed as green circles. Looking at the range across the index, there are six districts
colored red (reliably Republican), five blue districts (reliable Democratic), and six green
districts (competitive) in the plan. Using an alternative definition of competitiveness based
on the closeness of the index to 0.50, there are five districts with an index between 0.48 and
0.52. A range of two percentage points is a commonly used measure of competitiveness in
congressional elections.

A few key points come out of this figure. First, we see the result of the natural
clustering of Democratic voters in Philadelphia and Pittsburgh. Districts 3 and 2 are the
most Democratic leaning and are entirely contained within Philadelphia in the HB2146
plan. District 15 is the third most Democratic leaning district and contains the entirety of

Pittsburgh and some of its surrounding suburbs in Allegheny County. These districts are
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overwhelmingly Democratic leaning. In fact, they are much more Democratic than the degree
to which the most Republican-leaning districts lean towards Republicans. For example, the
most Democratic district (District 3) has a partisan index of 0.92 while the most Republican
district (District 13) has a partisan index of 0.35 (0.35 is much closer to .50 than 0.92 is to
0.50). This illustrates the idea that geographic clustering of voters when divided into single
member districts that are compact and avoid dividing counties and cities generally lead to
more wasted votes for Democrats than for Republicans.

The second major point is that the HB2146 plan generates a significant number
of competitive districts. Electoral competitiveness is an essential component of a liberal
democracy. The threat of electoral defeat is critical to creating a democratic government
in which elected officials are responsive to public opinion and are held accountable for their
decisions while in office.!®

I use two different metrics to measure competitiveness.

The first measure considers a district competitive if both a Democratic and Repub-
lican candidate for statewide federal office between 2012-2020 have won a majority of the
two-party vote share in that district. Figure 2 shows these districts as green circles. Note
how the grey line in each of these districts crosses the 0.50 line, indicating that both Repub-
lican and Democratic candidates for statewide office have won a majority of votes in that
district. This approach has the virtue of considering the candidate-specific characteristics
that a partisan average or index would not measure. For example, particular candidates
from either party might outperform their party’s average candidate performance. This is
important to consider because actual elections are determined by which candidate wins the

most votes, not the result of an average of votes cast, and individual elections in individual

5 Mayhew, David R., 1974. Congress: The Electoral Connection. New Haven, CT: Yale University Press.
Gordon, Sanford C., and Gregory Huber. “The effect of electoral competitiveness on incumbent behavior.”
Quarterly Journal of Political Science 2, no. 2 (2007): 107-138.

Ansolabehere, Stephen, David Brady, and Morris Fiorina. “The vanishing marginals and electoral respon-
siveness.” British Journal of Political Science 22, no. 1 (1992): 21-38.

Dropp, Kyle, and Zachary Peskowitz. “Electoral security and the provision of constituency service.” The
Journal of Politics 74, no. 1 (2012): 220-234.
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districts are influenced by the characteristics and qualities of individual candidates. Using
this metric, there are 6 competitive districts (Districts 16, 8, 17, 7, 6, and 1).

The second measure of competitiveness uses the partisan index and simply looks
at districts where the partisan index is within two percentage points of 50% of the two-
party vote share. Scholars have often used two percentage points as a heuristic for hyper-
close races in which unforeseen or “knife-edge electoral shifts” can change election results.®
Furthermore, recent studies of the legislative incumbency advantage have suggested a decline
in the benefit afforded to incumbents by voters with more recent estimates being between
3 and 4 percentage points, which divided symmetrically would yield roughly 2 points on
either side of the 50% vote margin.!” Using this metric, there are five competitive districts
(Districts 8, 17, 7, 6, and 1).

Unlike the first metric described above, this measure of competitiveness is based on
the average performance of candidates. Both metrics have their benefits and drawbacks.
The virtue of using the average is that it “washes out” the impact of any one particular
candidate by aggregating multiple election results together. The virtue of the “bipartisan
victories” metric described above is that it captures the fact that particular candidates often
perform very differently from what a partisan index would predict. Thus, the virtues of the
first are in many ways the drawbacks of the second, and vice versa. As a result, including
both presents a more complete picture. In either case, the HB2146 plan creates a substantial
number of competitive districts.

A final point to note is that among these competitive districts, four of them lean
Democratic. In other words, while both parties will likely win these districts some of the
time, Democratic candidates are slightly favored in four of the five (or six depending on the
measure of competitiveness) competitive districts in the plan.

It is important to note that partisan averages — such as the ones I have created here

16Erikson, Robert S., and Rocio Titiunik. ” Using regression discontinuity to uncover the personal incum-
bency advantage.” Quarterly Journal of Political Science 10, no. 1 (2015): 101-119.

17Jacobson, Gary C. "It’s nothing personal: The decline of the incumbency advantage in US House
elections.” The Journal of Politics 77, no. 3 (2015): 861-873.
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— are useful, but not perfect. Every congressional race is different. Individual candidate
factors such as prior elected experience, professional background, gender, and ties to the
local community are all important factors in determining candidate success. Campaigns and
the issues and policies that candidates choose to emphasize and endorse are also important.
These factors all contribute to making each race unique and slightly different from what an
index of statewide election results might predict. In other words, no election will perfectly
mirror the partisan average for that district based on an index of election results, and in

some cases that difference could be quite large.
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Figure 2: Partisan Index of HB2146 plan Congressional Districts

Partisan Lean of HB—2146 Proposal Districts
(2012-2020 Statewide Election Index)
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District Number
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Note: Partisan Index based on the average of statewide partisan races between 2012-2020. Districts with a
partisan index less than 0.50 are Republican leaning and districts with a partisan index greater than 0.50
are Democratic leaning. A vertical dashed line is placed at 0.50 for reference. The grey horizontal lines
around each point show the range of election outcomes for all of the statewide elections used to generate the
index. Districts in which the Republican candidate for statewide elections won the majority of the two-party
vote share in all of the statewide races are shown as red triangles (there are 6 of them) while districts where
the Democratic candidate for statewide elections won the majority of the two-party vote share in all of the
stateside races are shown as blue triangles (there are 5 of them). Districts where both parties have won a
majority of the two-party vote share in these statewide races are displayed as green circles (there are 6 of
them).
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5.3 Partisan Lean of Districts Compared to Simulations

Figure 3 displays the distribution of Democratic-leaning districts in both the simula-
tions and the HB2146 plan using the 2012-2020 partisan index discussed above. If a district
in the simulations or in the HB2146 plan has a partisan index greater than 0.50, I call that
a Democratic-leaning district. Likewise, if a districts in the simulations has a partisan index
less than 0.50, I call that a Republican-leaning district. The grey histogram shows the distri-
bution of Democratic-leaning seats generated by the simulations. The simulations generate
between six and ten Democratic-leaning districts, and the numbers above each bar in the
histogram display the proportion of simulated maps that generate each outcome. For exam-
ple, in 34.9% of the simulations there are eight Democratic-leaning districts (and therefore
nine Republican-leaning districts). The solid black vertical line shows the results of calcu-
lating the partisan index for the HB2146 plan. The HB2146 plan generates nine Democratic
leaning districts, which is in line with the distribution of Democratic-leaning seats generated
by the simulations (32.1% of the simulations generate this result). As noted above, the most
common outcome in the simulations is eight Democratic-leaning seats, which is one less than
the HB2146 plan generates.

Recall that in using the simulations we are comparing the proposed map to a set
of maps drawn by the computer using only those criteria that I instructed the algorithm
to follow - namely the pre-specified nonpartisan criteria of equal population, contiguity,
geographic compactness and a preference for fewer county splits. Both the HB2146 plan and
the simulations account for the unique political geography of Pennsylvania. Doing so shows
us that the HB2146 plan is within the middle portion of simulation results and if anything
leans slightly towards the Democratic party by generating nine Democratic-leaning districts
rather than eight, which is the modal outcome in the simulations. By no standard definition

would the plan be considered an outlier.
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Figure 3: Partisan Composition of HB2146 plan and Simulations

Comparison to 50,000 simulated PA congressional plans:
(drawn with population equality, compactness, and minimal county splits)

HB-2146 Proposal
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Note: The grey distribution is the number of Democratic seats generated from the 50,000 simulations. The
vertical black line is the number of Democratic leaning seats in the HB2146 plan. The HB2146 plan generates

9 Democratic leaning districts. The partisan lean of districts in the simulations and the HB2146 plan are
calculated as the two-party vote share of statewide partisan elections from 2012-2020.

5.4 District-by-District Comparisons

While Figure 3 shows the position of the HB2146 plan in relation to the simulations
overall, it is also instructive to look at a district-by-district level to see if any particular

district stands out as an outlier. Figure 4 below does this for each of the 17 districts in
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the state. The figure plots the partisan lean of each district across all of the simulations
ordered from least Democratic at the top to most Democratic at the bottom of the figure.
The simulation results are displayed in grey and generate a “cloud” or range of partisan
outcomes for each district. The black dots in the figure show the partisan lean of each of
the districts in the HB2146 plan and their relative position within the simulations. Next to
each district is text showing the position of the HB2146 plan in relation to the simulations.
For example, in the most Republican-leaning district (District 13) at the top of the figure,
the HB2146 plan is more Democratic than 64% of the simulations in that district.

Looking district by district, we see that in most cases the HB2146 plan sits well
within the middle of the distribution of simulations. In a few cases it stands out as an
outlier, and I consider each of these cases one by one. In the 5th and 6th most Republican
districts (Districts 11 and 10 in the HB2146 plan, as labelled on the vertical axis of the
figure) the HB2146 plan is at the Republican edge of the simulation results indicating that
the HB2146 plan is more Republican than only five and six percent of the simulations in
these two districts, respectively. However, both of these districts are squarely Republican
leaning, even in the simulations that are more favorable to Democrats.

In the 5th most Republican district (District 11 in the HB2146 plan) the partisan
index of the HB2146 plan is 0.40 while the median simulation has a partisan index of 0.42. In
other words, District 11 is only two points away from the median simulation in this district,
and a partisan index or 0.40 or 0.42 would be a safely Republican districts in either case.

The same is true of the 6th most Republican district in the simulations, which is
District 10 in the HB2146 plan. This district has a partisan index of 0.42 in the HB2146
plan while the median simulation has a partisan index of 0.435. In other words, District 10 is
only 1.5 percentage points away from the median simulation in this district, and a partisan
index or 0.42 or 0.435 would be a safely Republican districts in either case. In other words,
in these two districts, the position of the HB2146 plan in relation to the median simulation

will have minimal real-world impact on the electoral outcomes in those districts.
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As described above, the HB2146 plan produces five districts that are extremely com-
petitive with a partisan index within two percentage points of 0.50 (Districts 17, 8, 6, 1, and
7). In two of those five districts, the proposal is more Democratic than the median partisan
index in the simulations (Districts 17 and 8), is very near the median simulation in one of
the districts (District 6), and in two of these districts (Districts 1 and 7) the HB2146 plan is
more Republican than the median simulation. Thus, in the districts where a shift of a few
percentage points really could make a difference in the party that wins a congressional seat,
the HB2146 plan is balanced between favoring Democrats in 2 of the districts, Republicans
in 2 of the districts, and neither party in 1 of the districts when compared to the distribution

of simulation results.
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Figure 4: Partisan Composition of HB2146 plan and Simulations
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(2012-2020 Statewide Election Index)
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Note: The grey ‘clusters’ show the range of vote margins for each district, ordered from least Democratic to
most Democratic in the 50,000 simulations. The black dot inside of each cluster shows the partisan index

for the HB2146 plan. Next to each cluster is the percentile, or relative position of the HB2146 plan within
each cluster of simulation results for each district.
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5.5 Median-Mean Difference

Another common measure of the partisan slant of a districting plan is the median-
mean difference.'® The median-mean measure is calculated by taking the median value of the
partisan index across all 17 districts in a plan (the value for which half of the observations
are smaller and half the observations are larger) and subtracting from that the mean partisan
index (the simple average) of all of the districts from the median. Consider a simple example
in which there are three districts in a plan with partisan indices of 0.91, 0.46, and 0.40. To
find the median we simply look for the district for which there is one district larger and one
district smaller (0.46 in this case). To find the mean, we simply take the average by dividing
the sum of the partisan indices by the number of districts. In this case, (0.91+0.46+0.40)/3
= 0.59. The median-mean value would then be 0.46-0.59 = -0.13. As in this example, in
Figure 5 I take the Democratic vote share of the median district minus the mean Democratic
vote share for all 17 districts in the HB2146 plan. Negative numbers indicate a districting
plan that favors Republicans and positive numbers indicate a slant in favor of Democrats.

The median-mean test is essentially a test of skew, or in the context of redistricting
packing voters into legislative districts. If voters of one party are packed into few districts,
those districts will have very high vote shares for one party and will pull the value of the
mean district partisanship away from the district partisan index of the median district.!®
This indicates that the party that is packed into the districts with overwhelming majorities

will have a harder time translating their votes into seats.?’

18See Best, Robin E., Shawn J. Donahue, Jonathan Krasno, Daniel B. Magleby, and Michael D. McDonald.
”Considering the prospects for establishing a packing gerrymandering standard.” Election Law Journal 17,
no. 1 (2018): 1-20. Warrington, Gregory S. ” A comparison of partisan-gerrymandering measures.” Election
Law Journal: Rules, Politics, and Policy 18, no. 3 (2019): 262-281. Wang, Samuel S-H. ”Three tests for
practical evaluation of partisan gerrymandering.” Stan. L. Rev. 68 (2016): 1263. McDonald, Michael D.,
and Robin E. Best. ”Unfair partisan gerrymanders in politics and law: A diagnostic applied to six cases.”
Election Law Journal 14, no. 4 (2015): 312-330.

19A helpful analogy is to imagine a representative group of 100 Americans gathered at a restaurant.
The median and mean incomes of the 100 customers are likely quite similar. If Bill Gates walks into the
restaurant, the median income of the now 101 patrons will not shift by much at all, but the mean income
will jump significantly, possibly by several million dollars.

20McDonald, Michael D., and Robin E. Best. ”Unfair partisan gerrymanders in politics and law: A
diagnostic applied to six cases.” Election Law Journal 14, no. 4 (2015): 312-330.
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One drawback of the median-mean test is that it does not account for the natural
clustering of voters that occurs in Pennsylvania and other states. This can be remedied
by also computing the median-mean difference for the simulated districting plans that also
consider for the geographic distribution of voters in the state. This allows us to make an
apples-to-apples comparison that holds the political geography of the state constant. Figure 5
displays the results of the median-mean measure for the simulations (in grey) and the HB2146
plan (solid black line). The fact that the distribution of results from the simulations is mostly
less than zero shows that the geography of Pennsylvania leads to a natural advantage for
Republicans due to the dense clustering of Democratic voters in Philadelphia and Pittsburgh
even when districts are drawn using strictly non-partisan criteria.

The solid black line shows the results of the HB2146 plan. There are two major points
to take away from the results. First, without comparing to the simulations, the HB2146 plan
is very nearly unbiased. The median-mean value for the HB2146 plan is -0.015, which is very
close to zero.?! In other words, the median district and the mean district in the HB2146 plan
are different by less than two percentage points. Second, when comparing the HB2146 plan
to the simulations, the HB2146 plan is more favorable to Democratic voters than the vast
majority of the simulated districting plans. The HB2146 plan has a median-mean value that
is smaller (in absolute value) than 85 percent of the simulated plans. In other words, using
only the non-partisan criteria described above to draw the simulated districts, 85% of them
generate districts with a greater median-mean value, indicating a less efficient distribution

of Democratic voters than the HB2146 plan contains.

5.6 Efficiency Gap

The efficiency gap is another common redistricting metric and is similar to the median-

mean measure in that it looks for the degree to which a party’s votes statewide are translated

2lFor example, the congressional plan that was challenged in the League of Women Voters of Pennsylvania
case in 2017-2018 showed the congressional district plan had a median-mean difference of -0.059. The post-
LWYV case 2020 congressional plan had a median-mean difference of tktk.
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Figure 5: Median-Mean Measure of HB2146 plan and Simulations
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Note: Values calculated by taking the Democratic partisan index of the median district minus the mean of
all 17 districts’ partisan indices. Negative numbers indicate a districting plan that favors Republicans and
positive numbers indicate a slant in favor of Democrats. The grey histogram shows the results for each of the
simulations. The black bar shows the results for the HB2146 plan. The proposal shows very little absolute
bias (it is very close to zero) and is more favorable to Democrats than 85% of the simulated districts.

into seats in each district.?? A description of this measure provided by the Brennen Center
for Justice summarizes it well: “[T|he efficiency gap counts the number of votes each party
wastes in an election to determine whether either party enjoyed a systematic advantage in
turning votes into seats. Any vote cast for a losing candidate is considered wasted, as are all

the votes cast for a winning candidate in excess of the number needed to win.”?® In other

words, the ideal strategy for a political to maximize the impact of their voters is to distribute

22McGhee, Eric. "Measuring efficiency in redistricting.” Election Law Journal: Rules, Politics, and Policy
16, no. 4 (2017): 417-442. Veomett, Ellen. ”Efficiency gap, voter turnout, and the efficiency principle.”
Election Law Journal: Rules, Politics, and Policy 17, no. 4 (2018): 249-263. Plener Cover, Benjamin.
”Quantifying partisan gerrymandering: An evaluation of the efficiency gap proposal.” Stan. L. Rev. 70
(2018): 1131.

Znttps://www.brennancenter.org/sites/default/files/legal-work/How_the_Efficiency_Gap_
Standard_Works.pdf
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them as evenly as possible across districts so as to win by a narrow margin in the district
they win and lose by very large margins in the districts where they lose. Put another way,
‘win by a little, lose by a lot” is the ideal strategy for a party to maximize their impact of
4

their voters.?

The Brennen Center provides a simple example of how the efficiency gap is calculated:

To understand how the efficiency gap works, consider a hypothetical state with
500 residents that is divided into five legislative districts, each with 100 voters. In
the most recent election cycle, Democrats won Districts 1 and 2 by wide margins,
while Republicans won Districts 3, 4, and 5 in closer races. Overall, Democratic
candidates received 55 percent of the statewide vote but won just 40 percent of
the legislative seats, while Republican candidates received 45 percent and won 60

percent of the seats. The table below shows the election results for each district.?

District | D votes | R Votes | Result
1 75 25 D wins
2 60 40 D wins
3 43 57 R wins
4 48 52 R wins
5 49 51 R wins
Total: 275 225

Once we have the election results, the first step is to consider the number of “wasted
votes” in each district. Because the Republican candidate in this example lost in District 1,
all 25 of the votes cast for that candidates are wasted. The Democratic candidate in District
1 won, but by 24 more votes than would be necessary (since all that is needed is 51 votes
to win). Thus, there are 24 wasted Democratic votes in this district. Taking the difference

indicates that there was a net of 1 Republican wasted vote in this district.

240f course, parties have other priorities and winning by a single vote might not be their ideal scenario in
reality.

Zhttps://www.brennancenter.org/sites/default/files/legal-work/How_the_Efficiency_Gap_
Standard_Works.pdf
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The efficiency gap is then calculated as Efficiency Gap = (Total Democratic Wasted
Votes - Total Republican Wasted Votes) / Total Votes. In order to account for uneven
turnout across districts and elections, the efficiency gap formula can be re-expressed as the
following equation: Efficiency Gap = (Seat Margin — 50%) — 2(Vote Margin — 50%) where
the seat margin is the fraction of seats won by Democrats minus 0.50 and the vote margin
is the fraction of votes won by Democratic candidates statewide minus 0.50.2

In this example and in Figure 5 I use the Democratic seat and vote margins which
means that negative efficiency gap numbers indicate a districting plan that favors Republican
voters and positive numbers indicate a plan that favors Democratic voters. As with the
median-mean test, the efficiency gap has the drawback of not accounting for the natural
clustering of Democratic voters in Pennsylvania and other states. However, as before I
remedy this by also computing the efficiency gap for the simulated districting plans that
also must account for the geographic distribution of voters in the state. This allows us to
make an apples-to-apples comparison that accounts for political geography. Figure 6 displays
the results of the efficiency-gap measure for the simulations (in grey) and the HB2146 plan
(solid black line). The distribution of results from the simulations show that the geography
of Pennsylvania leads to a naturally arising advantage for Republicans due to the dense
clustering of Democratic voters in Philadelphia and Pittsburgh.?”

The solid black line shows the results of the HB2146 plan. There are two major points
to take away from the results. First, the HB2146 plan is very nearly unbiased. The efficiency
gap for the HB2146 plan is -0.02, which is very close to zero.?® In other words, in the HB2146
plan Democratic votes are not much more likely than Republican votes to be “wasted” across

the districts. Second, when comparing the HB2146 plan to the simulations, the HB2146

26See McGhee, Eric. ”Measuring efficiency in redistricting.” Election Law Journal: Rules, Politics, and
Policy 16, no. 4 (2017): 417-442.

2"Because the efficiency gap is a measure of seat shares, it will be a ‘chunky’ measure with values for
each seat won or lost in a plan, unlike the median-mean measure which is a more continuous measure that
changes based on small changes in the margin of victory in each district.

28For example, the congressional plan that was challenged in the League of Women Voters of Pennsylvania
case in 2018 showed the congressional district plan had a pro-Republican efficiency gap of between -0.15 and
-0.20. The post-LWV 2020 congressional map had an efficiency gap of tktk.
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plan is more favorable to Democratic voters than the majority of the simulated districting
plans. The HB2146 plan has an efficiency gap that is smaller (in absolute value) than all
other outcomes in the simulated plans. While some of the simulated plans generate pro-
Democratic efficiency gaps, they are larger in absolute terms and would be more biased than
the HB2146 plan in favor of Democrats instead of the very slight lean towards Republicans
exhibited in the HB2146 plan. In other words, using only the non-partisan criteria described
above to draw the simulated districts, the HB2146 plan is in agreement with the least biased

outcome in the simulations.

Figure 6: Efficiency Gap Measure of HB2146 plan and Simulations
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-0.20 -0.18 -0.16 -0.14 -0.12 -0.10 —-0.08 -0.06 -0.04 -0.02 0.00 0.02 0.04
Efficiency Gap

grey=simulations, black=HB-2146 Proposal

Note: Distribution of efficiency gap among simulations shown in grey and the HB2146 plan shown as the
solid black line. Negative values indicate plans that are have a Republican advantage and positive values
indicate plans that have a Democratic advantage. The HB2146 plan has a very small efficiency gap of -0.02
and is more favorable to Democratic voters than the majority of the non-partisan simulations, which have

larger (more negative) efficiency gap values.
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5.7 Expected Seats from Uniform Swing

Another measure of redistricting considers how a plan performs, on average, under a
variety of different electoral environments. While the partisan index does this to a degree
by averaging across a number of elections and years, I present another measure here where I
report the results of applying a randomly chosen uniform swing to the election results in the
HB2146 plan and the simulations. A uniform swing is simply a way of asking what would
the election results in the districts look like if a certain percentage were added uniformly to
each district in the plan.? In other words, a uniform swing of 1.3 points in the Democratic
direction would simply add 0.013 to the partisan index of each district while a uniform swing
of 2.5 points in the Republican direction would simply subtract 0.025 from the partisan index
of each district. Of course, a swing of 1 points is more likely than a swing of 5 or 6 points
as large wave elections are more rare than elections that perform closer to the average
performance of each party. To account for this, I randomly apply 10,000 uniform swings
to the simulations and the partisan index of the HB2146 plan and calculate the average of
the number of seats that are held by Democrats in the HB2146 plan and each of the 50,000
simulations. The value of the uniform swing is chosen from a normal distribution that is
centered at zero with a standard deviation of 3 percentage points.®® Thus, small swings
are more likely than large swings, but large swings of 3, 4, 5, and even 6 percentage points
are possible, just as we occasionally observe large electoral waves in national politics. This
gives us an idea of how a plan performs, on average, under a variety of potential electoral
environments.

The result of this process is a measure of the expected number of Democratic seats

that a plan will produce under a variety of different electoral conditions — some good for

29Gee Jackman, Simon. ”The predictive power of uniform swing.” PS: Political Science & Politics 47, no.
2 (2014): 317-321 for a discussion of the concept of a uniform swing in elections. See Expert Report of Dr.
Wesley Pegden in Harper v. Hall, Wake County North Carolina, No. 21 CVS 500085 for another example
of using a uniform swing to calculate expected seat shares in redistricting.

303 percentage points is approximately the standard deviation of all of the statewide election results used
in creating the 2012-2020 partisan index.
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one party, some good for the other party, and some that are about average for both parties.
Figure 7 shows the results of this process. The grey distribution shows the expected number
of Democratic seats after applying the 5,000 draws from the uniform swing to the 50,000
simulations. Some of the simulated plans are very favorable to Republicans (with expected
Democratic seat shares near 5) while other plans are very favorable to Democrats (with
expected seat shares of 12 Democratic seats). The HB2146 plan, however, is nearly exactly
in the middle of this distribution. The proposal generates an expected seats of 8.10 and is in
the 44th percentile of the distribution of the simulated results. In other words, 44 percent
of the simulations are worse for Democrats and 55 percent the simulations are better for
Democrats compared to the HB2146 plan. The plan is positioned nearly in the middle of

the non-partisan simulations on this measure.

Figure 7: Expected Seats from Uniform Swing of HB2146 plan and Simulations

Expected Democratic Seats Generated by 5,000
Draws from Uniform Election Swing

500 —
Proposal in 44th percentile

400 3
300 N

200 —

100

35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 11.0 115 120 125 13.0 135 140 145

Expected Democratic Seats
grey=simulations, black=HB-2146 Proposal

Note: Distribution of expected seats in the HB2146 plan (black line) and the simulations (grey distribution)
after applying 5,000 uniform swings to the partisan index. The value of each uniform swing is chosen from
a normal distribution that is centered at zero with a standard deviation of 3 percentage points.
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5.8 Considerations of Race

Table 3 shows the non-Hispanic Black voting age population percent of each district
and the non-White voting age population percent of each district in the HB2146 plan. The
districts are ordered from lowest to highest percentage in each category. The HB2146 plan
contains one district (District 3) in Philadelphia that is just shy of being majority Black with
a 49.82% non-Hispanic Black voting age population. Additionally, District 2 has a 59.60%

non-White voting age population. District 15 has a 32.5% non-White voting age population.

Table 2: District-by-District Racial Composition of HB2146 plan

District rank | District Number | NHBVAP | District Number | Non-White
17 12 2.1% 14 7.2%
16 9 2.3% 12 9.0%
15 14 2.4% 16 10.8%
14 11 3.3% 9 11.6%
13 1 3.8% 17 12.2%
12 17 3.9% 13 13.8%
11 16 3.9% 1 18.1%
10 13 4.9% 11 18.1%
9 7 5.2% 8 18.3%
8 6 5.3% 10 20.0%
7 8 5.4% 4 25.6%
6 10 6.8% 6 26.4%
5 4 9.6% 7 27.5%
4 15 17.5% 15 28.3%
3 5 19.2% 5 32.8%
2 2 21.9% 2 57.1%
1 3 52.2% 3 68.6%

One potential criticism that some may raise of the simulations is that they do not
take into account racial data when drawing district boundaries, and that once this constraint
is imposed it may shift the partisan composition of the remaining districts in a way that the
distribution of simulations may look different when racial factors are explicitly considered.
This criticism, however, is unwarranted, as the explicit consideration of race, if anything,
actually brings the distribution of simulations more in line with the HB2146 plan.

Figure 8 below shows this. The left panel of Figure 8 is the same as Figure 3 in
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the earlier section of this report and shows the partisan distribution of the simulations and
the location of the HB2146 plan. The middle panel of the figure subsets the race-blind
simulations to the 1,842 plans that, while race was not explicitly considered, nevertheless
contain both a majority-black district as well as an additional majority-minority district.3!
Comparing the two panels shows that the distributions are extremely similar. The probability
of a 9-D map, which is what the HB2146 plan generates, is nearly identical across the two sets
of simulations (35.1% in the race-blind simulations, 32.1% in the race-filtered simulations).

The right panel in Figure 8 is the distribution of Democratic-leaning seats derived
from a separate set of simulations that explicitly consider race. In this race-conscious set
of simulations I instruct the model to ensure that every plan contains three districts that
have at least a 35% non-white voting age population. These districts are often referred to
as minority oppfortunity districts. I choose to instruct the model to generate three of these
districts as it is similar to the number of minority opportunity districts generated by the
HB2146 plan and the plans put forward recently by Governor Wolf. Other than the use of
racial data to inform the construction of minority opportunity districts, the other parameters
and data used in the two sets of simulations are identical in every other way. The right panel
of Figure 8 shows that the results of the race-conscious simulations is a general reduction in
the variation in the number of Democratic-leaning seats generated by the simulations. The
probability of a 7-D or 8-D map has decreased substantially while there are no simulations
that generate a 6-D map and only 1.4% of the simulations generate a 10-D map. A map
with 9 Democratic-leaning districts is now the most common outcome with 70.6% of the

simulations generating this result.

31While a reduction from 50,000 to 1,842 simulated plans is substantial, 1,842 is still a large number of
plans to compare against and is larger than many simulations presented in other expert reports in recent
redistricting litigation and is still large enough to provide a sufficient sample of maps to compare to.
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6 Conclusion

Based on the evidence and analysis presented above, my opinions regarding the

HB2146 plan for congressional districts in Pennsylvania can be summarized as follows:

e The contemporary political geography of Pennsylvania is such that Democratic ma-
jorities are geographically clustered in the largest cities of the state while Republican

voters dominate the suburban and rural portions of the state.

e This geographic clustering in cities puts the Democratic Party at a natural disadvantage
when single-member districts are drawn. Specifically, districts drawn to be contiguous,
compact, and contain minimal county and municipal splits will naturally create several
districts in the Philadelphia and Pittsburgh areas that contain substantial Democratic

majorities with many “wasted votes.”

e Based on a comparison between the HB2146 plan, and a set of 50,000 simulated maps,
the HB2146 plan is a fair plan with no evidence of partisan gerrymandering across a

number of different measures used to assess the fairness of a map.

e Based on an index of statewide elections from 2012-2020, the HB2146 plan generates

nine Democratic-leaning districts and eight Republican-leaning districts.

e Based on the same index of statewide elections from 2012-2020, six of the districts in
the HB2146 plan will likely be competitive with candidates from both parties having
a realistic possibility of winning the seats. Five of these competitive districts are
extremely competitive, with a partisan index within two percentage points of an even

50/50 split.

e Compared to a second set of simulations that explicitly consider the creation of minor-
ity opportunity districts, the HB2146 plan is similarly unbiased. The race-conscious

simulations reduce the variation in Democratic-leaning districts substantially, mak-
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ing nine Democratic-leaning districts the overwhelmingly most likely outcome in the
simulations.

e Based on these commonly-used measures of redistricting fairness, the HB2146 plan is
unbiased, and when compared to the simulations on these same metrics is balanced
between occasionally having a slight Republican benefit and occasionally providing a

slight benefit to Democratic voters.
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I am being compensated for my time in preparing this report at an hourly rate of
$400/hour. My compensation is in no way contingent on the conclusions reached as a result

of my analysis.

Michael Jay Barber
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7 Appendix A: Additional Statistics

Table 3: District-by-District Compactness - Polsby-Popper

District rank | District Number | Polsby-Popper
17 6 0.20
16 2 0.23
15 3 0.24
14 14 0.24
13 17 0.24
12 4 0.25
11 5 0.26
10 13 0.29
9 15 0.29
8 9 0.30
7 8 0.35
6 7 0.37
5 1 0.40
4 12 0.42
3 10 0.45
2 16 0.49
1 11 0.50
41
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Split Municipalities:
e Philadelphia*
e Stowe Township, Allegheny County
e Centre Township, Berks County
e Summit Township, Butler County
e East Hanover Township, Butler County
e Stonycreek Township, Cambria County
e West Whiteland Township, Chester County
e Pine Creek Township, Clinton County
e Silver Spring Township, Cumberland County
e Stroud Township, Dauphin County
e Luzerne Borough, Luzerne County
e Horsham Township, Montgomery County
e Buffalo Township, Union County
e Amwell Township, Washington County
e Independence Township, Washington County

e North Franklin Township, Washington County

*Population of the city is larger than a single congressional district and therefore will need

to be split between multiple districts.
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Split Counties:
e Allegheny County*
e Berks County
e Butler County
e Cambria County
e Chester County
e Clinton County
e Cumberland County
e Dauphin County
e Luzerne County
e Monroe County
e Montgomery County*
e Philadelphia County*
e Snyder County
e Union County

e Washington County

*Population of the county is larger than a single congressional district and therefore will

need to be split between multiple districts.
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Number of Democratic-leaning Districts using Alternative Election Indices:
o All 2012-2020 statewide elections: 9
o All 2014-2020 statewide elections: 8
e 2016-2020 index used by Dave’s Redistricting: 9

e Index used by Planscore.com: 8
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Appendix B: Curriculum Vitae
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14.
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A181



Case 1:22-cv-00208-JPW-KAJ-PS Document 101-2 Filed 03/25/22 Page 50 of 75

“Lost in Issue Space? Measuring Levels of Ideology in the American Public”

e Yale University, April 2016, New Haven, CT

“The Incentives, Ideology, and Influence of Campaign Donors in American Politics”

e University of Oklahoma, April 2016, Norman, OK

“Lost in Issue Space? Measuring Levels of Ideology in the American Public”

e University of Wisconsin - Madison, February 2016, Madison, WI

“Polarization and Campaign Contributors: Motivations, Ideology, and Policy”

e Hewlett Foundation Conference on Lobbying and Campaign Finance, October 2014, Palo
Alto, CA

“Ideological Donors, Contribution Limits, and the Polarization of State Legislatures”

e Bipartisan Policy Center Meeting on Party Polarization and Campaign Finance, Septem-
ber 2014, Washington, DC

“Representing the Preferences of Donors, Partisans, and Voters in the U.S. Senate”

e Yale Center for the Study of American Politics Conference, May 2014, New Haven, CT

CONFERENCE Washington D.C. Political Economy Conference (PECO):

PRESENTATIONS .
e 2017 discussant

American Political Science Association (APSA) Annual Meeting:

e 2014 participant and discussant, 2015 participant, 2016 participant, 2017 participant,
2018 participant

Midwest Political Science Association (MPSA) Annual Meeting:

e 2015 participant and discussant, 2016 participant and discussant, 2018 participant

Southern Political Science Association (SPSA) Annual Meeting:

e 2015 participant and discussant, 2016 participant and discussant, 2017 participant

TEACHING Poli 315: Congress and the Legislative Process

EXPERIENCE . .
e Fall 2014, Winter 2015, Fall 2015, Winter 2016, Summer 2017

Poli 328: Quantitative Analysis
e Winter 2017, Fall 2017, Fall 2019, Winter 2020, Fall 2020, Winter 2021

Poli 410: Undergraduate Research Seminar in American Politics

e Fall 2014, Winter 2015, Fall 2015, Winter 2016, Summer 2017

A182



Case 1:22-cv-00208-JPW-KAJ-PS Document 101-2 Filed 03/25/22 Page 51 of 75

AWARDS AND
GRANTS

OTHER SCHOLARLY
ACTIVITIES

2019 BYU Mentored Environment Grant (MEG), American Ideology Project, $30,000
2017 BYU Political Science Teacher of the Year Award
2017 BYU Mentored Environment Grant (MEG), Funding American Democracy Project, $20,000

2016 BYU Political Science Department, Political Ideology and President Trump (with Jeremy
Pope), $7,500

2016 BYU Office of Research and Creative Activities (ORCA) Student Mentored Grant x 3

e Hayden Galloway, Jennica Peterson, Rebecca Shuel

2015 BYU Office of Research and Creative Activities (ORCA) Student Mentored Grant x 3

e Michael-Sean Covey, Hayden Galloway, Sean Stephenson

2015 BYU Student Experiential Learning Grant, American Founding Comparative Constitu-
tions Project (with Jeremy Pope), $9,000

2015 BYU Social Science College Research Grant, $5,000

2014 BYU Political Science Department, 2014 Washington DC Mayoral Pre-Election Poll (with
Quin Monson and Kelly Patterson), $3,000

2014 BYU Social Science College Award, 2014 Washington DC Mayoral Pre-Election Poll (with
Quin Monson and Kelly Patterson), $3,000

2014 BYU Center for the Study of Elections and Democracy, 2014 Washington DC Mayoral
Pre-Election Poll (with Quin Monson and Kelly Patterson), $2,000

2012 Princeton Center for the Study of Democratic Politics Dissertation Improvement Grant,
$5,000

2011 Princeton Mamdouha S. Bobst Center for Peace and Justice Dissertation Research Grant,
$5,000

2011 Princeton Political Economy Research Grant, $1,500

Expert Witness in Nancy Carola Jacobson, et al., Plaintiffs, vs. Laurel M. Lee, et al., De-
fendants. Case No. 4:18-cv-00262 MW-CAS (U.S. District Court for the Northern District of
Florida)

Expert Witness in Common Cause, et al., Plaintiffs, vs. LEWIS, et al., Defendants. Case No.
18-CVS-14001 (Wake County, North Carolina)

Expert Witness in Kelvin Jones, et al., Plaintiffs, v. Ron DeSantis, et al., Defendants, Consol-
idated Case No. 4:19-c¢v-300 (U.S. District Court for the Northern District of Florida)

Expert Witness in Community Success Initiative, et al., Plaintiffs, v. Timothy K. Moore, et
al., Defendants, Case No. 19-cv-15941 (Wake County, North Carolina)

Expert Witness in Richard Rose et al., Plaintiffs, v. Brad Raffensperger, Defendant, Civil
Action No. 1:20-¢v-02921-SDG (U.S. District Court for the Northern District of Georgia)

A183



Case 1:22-cv-00208-JPW-KAJ-PS Document 101-2 Filed 03/25/22 Page 52 of 75

ADDITIONAL
TRAINING

COMPUTER
SKILLS

Georgia Coalition for the People’s Agenda, Inc., et. al., Plaintiffs, v. Brad Raffensberger,
Defendant. Civil Action No. 1:18-c¢v-04727-ELR (U.S. District Court for the Northern District
of Georgia)

Expert Witness in Alabama, et al., Plaintiffs, v. United States Department of Commerce;
Gina Raimondo, et al., Defendants. Case No. CASE No. 3:21-¢v-00211-RAH-ECM-KCN (U.S.
District Court for the Middle District of Alabama Eastern Division)

Expert Witness in League of Women Voters of Ohio, et al., Relators, v. Ohio Redistricting
Commission, et al., Respondents. Case No. 2021-1193 (Supreme Court of Ohio)

Expert Witness in Regina Adams, et al., Relators, v. Governor Mike DeWine, et al., Respon-
dents. Case No. 2021-1428 (Supreme Court of Ohio)

Expert Witness in Rebecca Harper, et al., Plaintiffs, v. Representative Destin Hall, et al.,
Defendants (Consolidated Case). Case No. 21 CVS 500085 (Wake County, North Carolina)

EITM 2012 at Princeton University - Participant and Graduate Student Coordinator
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Updated January 7, 2022
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EXHIBIT I
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IN THE COMMONWEALTH COURT OF PENNSYLVANIA

No. 464 M.D. 2021

Carol Ann Carter; Monica Parrilla; Rebecca Poyourow; William Tung; Roseanne
Milazzo; Burt Siegel; Susan Cassanelli; Lee Cassanelli; Lynn Wachman;
Michael Guttman; Maya Fonkeu; Brady Hill; Mary Ellen Balchunis; Tom

DeWall; Stephanie McNulty; and Janet Temin,

Petitioners,
VS.

Leigh Chapman, in Her Capacity as Acting Secretary of the Commonwealth of
Pennsylvania; and Jessica Mathis, in Her Capacity as Director of the Bureau of
Election Services and Notaries,

Respondents.

No. 465 M.D. 2021

Philip T. Gressman; Ron Y. Donagi; Kristopher R. Tapp; Pamela A. Gorkin;
David P. Marsh; James L. Rosenberger; Amy Myers; Eugene Boman; Gary
Gordon; Liz McMahon; Timothy G. Feeman; and Garth Isaak

Petitioners,
VS.

Leigh Chapman, in Her Capacity as Acting Secretary of the Commonwealth of
Pennsylvania; and Jessica Mathis, in Her Capacity as Director of the Bureau of
Election Services and Notaries,

Respondents.
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AFFIDAVIT OF BILL SCHALLER

I, Bill Schaller, depose and state the following:

1. I am over eighteen years of age and I have personal knowledge of the
matters set forth herein.

2. I am employed as Director of Republican Reapportionment
Department for the Republican Caucus of the Pennsylvania House of
Representatives, and have been employed by the Pennsylvania House of
Representatives for 26.5 years.

3. As part of my responsibilities, I am familiar with the congressional
redistricting plan passed by the Pennsylvania House of Representatives, House Bill

2146, in the 2021-2022 Session thereof.

4. A true, accurate, and complete rendering of the plan is attached hereto
as Exhibit 1.

5. Our office received from the Legislative Data Processing Center (the
“LDPC”) of the Pennsylvania General Assembly a report that analyzes House Bill
2146. This report was prepared in the ordinary course of business by a person with
knowledge, and it is reliable. A true, accurate, and complete copy of the LDPC
report is attached hereto as Exhibit 2.

6. A staff member under my direct supervision used our Autobound

Edge GIS software to produce a report of the compactness of the House Bill 2146
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congressional plan. This report was prepared in the ordinary course of business by
a person with knowledge, and it is reliable. A true, accurate, and complete copy of
this report is attached hereto as Exhibit 3.

7. A staff member under my direct supervision used our Autobound
Edge GIS software to produce a report of the precinct split population breakdowns
by district in the House Bill 2146 plan. This report was prepared in the ordinary
course of business by a person with knowledge, and it is reliable. A true, accurate,
and complete copy of this report is attached hereto as Exhibit 4.

I hereby verify that the foregoing is true and correct to the best of my
knowledge, information, and belief. This verification is made subject to the

penalties of 18 Pa.C.S. § 4904, relating to unsworn falsification to authorities.

January 24, 2022 M -

Harrisburg, PA Bill Schaller

122042.000003 4889-9930-6763
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Preliminary Congressional Plan Amendment
Based on Holt Map
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Preliminary Congressional Plan Amendment
Based on Holt Map
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Preliminary Congressional Plan Amendment DISTRICT 9
Based on Holt Map

“SHERON ! OSCEOLA | rTELson CHITRENCEVILLE i SOUTHWAVER LY ET I LITTLE MEADITWS
INGLEHOUZE BROOKFIELD  hyoisLLE LAIMRENC E ]
EE oswAYD GENESEE EINGHAM HARRISON Il ]i e ggg;a P I l LITCHFIELD I WINDH AW wammoy  [POLACON
ERES "_'_,—-w“r GEERRIELE FARMING TON et H wdford
FLE LR I—I ‘ ﬂ e : 24
wLlEv I wesTFIELD inGa | RUTLAND l
NN ]
CLARA| HECTOR CHATH AR 1
! HEBRON ALLEGANY i MIDDLEBURY ROSEMLLE MEN MILFORD Wynf
McKe 1 RICHMOND usﬂl_.lehanna |
EVE ULYSSES MA'éaELD e
T AES FRESTO
ROULETTE ioga o 3
CDU@F}T Potter PIKE SHIPPEN 4 R i AARECED HeRRCK |
EULALIA GAINES WELLFEOR! PU THam i
ATETON |
| DELMAR Ry = UNION et
KEATING HOWER i WES TERANCH l‘ | BCUSFEOR i CLIFFORD
[l | BLOES
‘ DUNEAN 10| C}f 2 . [ FOREST CITf|
ORWICH ,{is-n‘ [ " ! { ! 7 J— )&NDL\Q
SYLVANIA ABBOTT —
~ PORTAGE \ } \ l LBERTY i 8 % FELL
MORR IS MT
— | | o BN STEN c DNDELE;
WHARTON I — —— { o i SEOTT L
\ STEWMARDSON I r t U RH / 'JE N
% 1 BROWN HCINTERE L et o ARCHBALD
 — / 7 &
CASCADE COUEY §  FORKSTON /NEWTDN CKSH ;
aw:
4 [ COGAN HOUSE
o CHAPMAN
GAMBLE ﬂ
N, e =
2 CUMMINGS
=01
NOYES
EAST KEATING
! .
P 1 GRUGAN CLFTON e
" - BEAR CREEK P
'\\IVESTKEATINGKC\J

1
| —Th ORNHURS T
hY 4\ IL,— & 2 J ., ¥ C g . BEmEEEK \ \L j)EDDLEAuCyH
b o™ ] - d - —}"' &
KARTHAUS St | L = |

BUCK );\‘\

AN TOBYHANNA
- B

BURNSIDE W

DENNISON PR Monroe
¢ N
s e
SO SHOE Fem PE  uooER W
by o,
D FOSTER 3 ~.
= - s,
o cHES TR
flSanne o -
i PENN FOREST o

\\ FOLK
UNION . %,
EAST UNION
4 TDWAMENS\N;‘{/
LOuER
CLEVELANR T o ek ETAMEN SN 3,
e = HENAFEDAH-= S
AEION 'y CENERALL O sl
I R P s ey, Sk
TR > . MU T e, —= i S Cr = EIATHRTON  LEHIGH
o ARMAGH E ! A 3
FERGUSON e CAMERDN 5F il N thampton
SNYDER & " S a2
A ELDRED ¢ BARRY,
JiarrIORS DECATUR

=

5
JACKSON :’7?
_A/

o HEGING
25
g —=heRmo0L,
J s #UPPER
//J o MILLER /_/ " paxton
L ) ¢ venna X
u}nﬁwg FORTER —AenoiRso, 1 .
\
b
] oRapy ,/
7 =
P WETHE v 4 SPPORTH
7! sty N 2MILTON rd ‘('F_ASTMAMSDN
S5 ER :
j e e BT >
LN SHIRLEY # d DEON | TvRONE =
MuprEEL & L=0sE0Re ¢ P L 1 Municipalities
tonn Y% tosovme & ,/&_AJ )
10 Fli a0 Mileg] Lohgpatrru=" o [ Distict 9
1 L & R orp "

1 1 | | i
THE] G5 (=] IS Frankhn & wwrruMER AEN

PENNSBORD




Case 1:22-cv-00208-JPW-KAJ-PS Document 101-2 Filed 03/25/22 Page 68 of 75

(g2 o - L4 )
— ~ i} T AR EIUFFAL’D/___.- ! JEFFERSON ]

T e RUSH

Preliminary Congressional Plan Amendment e DISTRICT 10 [T

E MILLER <F H WAYNE UNION
Based on Holt Map new gl Gaura \
e \ BETHEL Be
o 3
SAVILLE )—', ! s SWATARA TULFEHOCKEN
NORTH EAST CENTRE WHEATFIELD " @
MADISON \
EAST HAN OVER
P M DLE PAXTON —T
eI .
\ ¥ NORTH LEBANON M‘S?FWN
WES THANOWVER NORTH Lebanon
SPRING AL JACKSON
LEBANOFY
LANDISBUR G 4 Dauphi LETismedskAnan
SOUTH WEST CARROLL NORTH 4 MILLCREEK
MADISON e SUSCUERANNA LONDONDERRY el
TRENE e LOWER PAXTON Sy NORTH
i - EORNWALL SOUTH LEBANON
SOUTH HANOWER SOUTH PR HEIDELBER &
4 ANNILLE WEST
"IEDRNWALL rl
l\ CORNALL
MID DLESEX SILVER SPRING \ 3 3
UFFER Losee \ MIDBLE 10 i : ' LERLT SOUTH MOUNEJRETN A,
FRANKFORD FRANIEORD \ LONDONDERRY i

CARLISLE

LOWKER MIFFLIN \

UPFER
MFFLIN

LONDONDERRY

WEST
PENNSBORD

e

NORTH NEWTON

™

DICKINSON

SHIPPENSBURG

SOUTHAMP TON

WEST LAMPETER

.

PROVIDENCE

DRUMORE

N
W H
S D County
=5 1Mumcwpa|ities
0 5 0 70 Milles [ oistrict 10
| X 1 1 1 1 1 1 |

A200



Case 1:22-cv-00208-JPW-KAJ-PS Document 101-2 Filed 03/25/22 Page 69 of 75

ST T
;;';*]z e
_-——'"

JACKSON

ey

DISTRICT 11

*
S TREMONT il ) % BUTH &\Wm

TILDEN

S Preliminary Congressional Plan Amendment
Based on Holt Map uPrER BERN

TULFEHOCKEN

e

JEFFERSON

SH

EENQPDRT

CENTRE

BETHEL "

MAIDENCREEK

RUSC OMBMANOR

ROC Mfd
77

SUATAR A

MIDDLE PAXTON

HEIDELBERG

NORTH
= ANHVILLE

A

y o
NORTH -\\
\ LONDONDERRY
i
\ :f:f&

‘\j’

WES THANDOVER

LOWER
HEIDELBERG

MILLCREEK

LOWER: PAXTON

EXETER

SOUTH LEBANON

CORNWALL
HEIDELBER &

SOUTH HANOVER

SUSQUEHANNA

WEST COCALIC D

o,
—
ﬁ AMET
¢

EASTCOCALICO

ot

CORNALL

SOUTH
LONDONDERRY

ROBESON

ELZABETH .

BRECKHOC K

FAIRVIEW ; g &
e
e
— - : i U N d
/.r" L F MOUNTJOY RARHO % o
- § A -
GDL%\?RD Foan ELZADETHTLY — M el
= CAERNARVON &
WEST DONEGAL EARL
EASTEARL ESTHANTNEAL

J—
. FE!
EASTDONEGAL ¥ EAST
o, HEMPFIELD

S WEST
o
—

T HEMPFIELD
o

\__u ‘ - -
nily LANCASTER
COLUM m ,t
;vv' 7
HELLAM
= th
¢ 8 i
L ER LE
/ ¥ WESTLAMPETER
1 MANOR ’ ﬁ PARADISE

T qa@m EAST%“ECTK K &

A %, PEQUEA § WEST SAD SBURY
\ :

\\\ LOWER WiNDSOR R e cunqgﬂa
WINDSOR

MANHEIM

UPFER LEACOC K HONEY BROOK

CONEWAGO

SAUSBURY

EAST LAMPETER
WEST CALN

~,

SPRING SADSBURY

" CONESTOGA -~ g
BART ‘g HIGHLAND

PROVIDENCE EDEN {,
WES T

" SRR Sy FALLOWFIELD Cheste

e e ’

CHANCEFORD o k“

MARTIC ff"-.r’\_ U
i e
EASTDRUMORE COLERAIN e |
P SPRIN 8F ELD Jlt R EEREO RSO RIES
P o LONDON GROVE
N =, T
LOWER e e,
2 CHANCEFORD b RUMORE b LOWER OXFORD \\_
(A7 E EASTHOFEWELL u__.\‘\ S.:_,!.
CODORUS \ ‘§ LN LiTTLE J,( -
BRITAIN > 3
AYAS - =
= HOPEWELL s % (f.l _,. | County
FANN i EAST. '| -
FULTON & = NOTTINGHAM 1 Municipalities
FEACH BOTTOM /) WEST - . .
4725 85 17 Mlles £ norTHonan s [ ] District 11
1 1 1 ! 1 1 1 G i 12
oo L e— ! R B L A 8 o 1

A201



Case 1:22-cv-00208-JPW-KAJ-PS Document 101-2 Filed 03/25/22 Page 70 of 75

NORTH E&ST
Preliminary Congressional Plan Amendment DISTRICT 12
VENANGO
WATTEALIR G — BE, . . -
- - ﬂé & = ] i !‘ — OSCEOLA _ | © LAWTRENCE WILLEY
A f— e ——= — SHINGTEHOU SE | sRODWIELL Lo ELHstAD NeLsON|
. FREEHOLD SUBAR FINE GROVE S 0 CERES By [ GENESEE BINGHAM HARRISON g
TERFORD: Erie coumeus | GROVE orTo P
OREY CORYDON BRADFORD =N I |- (o) 7'06?
g ] —] . AEREAT { | westhieL
CONCORD — ANNIN L —
| EBOEUF BROKENSTRAW Ly CONEWANGD GLADE s 7l claral  HEBRON ALLEGANY HECTOR SHATHAM MIDDLEBURY
uEByILLE — S —— KEATING | CLYMER I -
SPARTAICBBUR & PITTSFIELD 3
BLOOMFIELD MEAD | LAFAVETTE o PDRTA@NY ULYSSES o —
SPARTA ‘ SWE DEN Thoga
HAMLTON g
PaTer o ot CLARENDON i McKea LBERTY ROULETTE | coubers Potter | CHARLESTO
e ] EULALA BAINES
ATHENS [ 3 DEERFIELD H ]f T P wElLSBgRO
CEWERTILLE  ROME | wolE e TT 1 DELMAR
STEUBEN =i ety I WEIMORE HOMER ES TBRANCH 1 =
L
Rt e DIL CREEK CHERRY GROVE| O EFFIELD | NORWICH SUMMIT
r—'au:ss
!| @ SERGEANT L DUNCAN
i i uSTI e ]
P — e e . . o | il
3 1 11 SYLVANLA ABBOTT ELK —
——] %, PORTAGE
| 1 N MORRIS
KIN@SLEY HEWE | JONES * —_—
Foregt HIGHLAND % WHARTON s
SHIFFEN £y 1ih STEWARDS OM
JoH ukc i %
JENKS RID A
\ ST MARYS
[ Ll eron \
[ -
MILLSTONE
SPRING CREEK EHAEMAN \
CRANBERRY EARNELT “ ,/\ Lycoming
SANDYCREE | e DR@D /f I ™
J'.L“Lh’a_)[' HEATH / 3 i CUMMINGS
V\CT-S;RY
ROCKLAND GIBSON EAST KEATING
ELDRED s — A
y y
LNTO =ves T KEATING Pl
kol RAFRNVILLE / E {
NcLarig Soa o
FINEY LIMES TOHE ICLOVER PINECREEK ){ KARTHAUS ‘.\—-—\_,!
IrMUNRDE + BURNSIDE
. ,‘h_ﬂVILL < €
I — Lo~
HERRY s i
SOV SHOE
iy PORTER .»—’J"
[ e AgIHERN | Wit A ILLE
AR I, . IRNGGOLD
FAIRVIEW T THLEHEM R ED BANK |
MEDISON  [MRHONING i
THICER P TANEY | GASKILL
I
Buytler ¥ == FHICEREURS
—_ Armstron,
T 3 WEST ) EASTFRANKUN & D,usoh MARCHING NORTH CHEY U et
1 FRANKLIN EMICHEBURG | meHONING CANDE BANKS | Eﬁ:\[:
Tﬂ}T WOR TSN BURN i
VALLEY SOUTH EAST |
| VES TR m e | wananine |manonme
NORTH BUFFALD 4o gy L LUfALLE GRANT =
JJEFFERSON| WiNFIELD ITTANNINGS covpaNEHANNOC K i ARION CHEST A
FOgpICIn # = RTER DNTGDMERT mas:cAmA
_m.g___ i 0 R coalkORT
‘ SOUTH FLUMC REEK y f
BUFFALD || BUFFALD y RATHE
e ELDERTON 47 GREEN
FRE CREB
SHERCTA
SOUTH
e /’/ ARMSTRON G
k &
5)/ YOUNG ,‘I_k
4 HOMERREITY™) pRuSH
ENTER WALLEY  JBUFFINGTONY g ackiick CAMER 1A
0 o
ALVGB‘JE{G MTHEHME el N EEE&RG
AN A J? PS5, | WHERTFIELD r 4
! 5, 4 TUSCARDRA e CENTRE
rWHEATF\ELD sm # ~ S LorTH &
BDMR_. A EASTMADISON HEA
BERRY HEw st e /f’ WES TR L (
3T, cuam ORK
TR0 CARROLL
FAIRFIELD _{J CWLE SHIRLEY
ADAME ‘R'-E'S-B;EE S
J N
BONORA
igpHessen c‘;m PLEASANT /
SHADE*/ [orEweLL §BROADTOP
WELLS
1 1 1 { CENTRER CITY I # e
T 4 RING EAST, ulton
YT T = 5 -




Case 1:22-cv-00208-JPW-KAJ-PS Document 101-2 Filed 03/25/22 Page 71 of 75

FiAﬁE]ik‘w_e@siN‘_cmE]ﬁ q‘aswﬁgﬁm Y — TS N WATS D! J i TCOAMoT Ok o [T ge— = g 7
i wesTkearing @ | . .
HusToN | { \\ [ |__| Preliminary Congressional Plan Amendment i\ i (e mLATo DISTRICT 13 1
- - X —_— -
T Based on Holt Map \/~—-J— e & ot pe— e ——
& eunnsibe S UMESTONE ~~f ( % Cohimpi
GOSHEN /ﬂ“r Bnfon : *-\ WESHINGION R DELANARE ’\ ANTHONY "\ MLV
. CRAMFORD %, \\ /’77’__ i g URB\EW'U;;; \ ""% MADISON
SR CEweRguLLE
j i WHITE DEER L—L—P_ Iy
_— ] mc\z”J

GRAHAM

LIBERTY

WEST
BUFFALD

HARTLEY aRTIATON

UFFER
BY AUGUSTA

JORDAN

BIGLER

POTTER

‘i SELN

1,
FREGIURG
A

Y eeccania
coafBORT

SPRING

ARMAGH

e
SHYDER o

WARRIORS
?{/« MARK //

CHEST| WHITE READE /

_r--/" MAHANTON
et

JACKSON

e B mdy F
‘_/’ susauEHANNa/f’\\ gt LYKEHS HEGINS
I Sngrlf BERR
R
MIFFLIN
- P i

UPPER PAXTON

! OLIVER

%, A

MCVERTOMN J
' & A S
kR / SRATTON

# A e

# .

o TUSCARDRA #

o
¢ AATHE =" NORTHEAST
P o

FRANKSTOWN /WILLI URG

URG WOODBURY ™,
v

. mmmum« L el
R M {

R,

LACK

SOUTHWEST
MADESON

SHIRLEY

SHIR LESBURS, i rd
PRMIA k] 4 7 1
- ; b} TOBOYHE e > b
wanaweL S \"‘f‘v.l \ ORBRONIA = HORTH
i o MIDDLETON
3 o / | CROMWELL
KNG -
cLal N . 3 o
SELEASAN T e UPPER ALLEH\Sso  FAIRVIEW et " OND ONDERRY, .
—— pla=——i .. | P
CLAIREVI WOOD BURY R i COLDRRORD Fhmil EL own
EAST ST. o MONAGHANS,  LEWISFERRY NEWBERRY g
CLAR r .
HOPEWELL W \LL@JRG = i V%WE
§ > 4 FRANKERDRQWN  wiARRINGTON g {, conEwaso £in
EAST S J iagital
HAPIER ) . ELWSWILLE i
BEDFORD e dfo FROVID ENCE s’ LETTER KENHY T,MDRE\_; Lol -\ et ‘—'—j
EVERETT g s e ‘P NESTER WRIGHTSVILEE ]
HOTkE SHAKE 4 e s ORKBERINGS B ptyans
SPRING WEST F . e RINGETTSEDGY
HARRISOH PROVIDENCE j‘f SRl ey b // MENALLEN BENDE}SWLLE (UNT'N"TU 4% 2
GREENE o READING % Easi P ROsPECT]
i L= £
EURG | = = WINDSOR
COLERAIN 1 ARENDSEILLE “Fiiq g
RANSBUR MONR OE GUILF ORD: L FRANKLIN P
CUMBE| HD \ STRABAN L
WL 1/\\ "
i
N WERLTALTO } s @ COCORUS
IGHLAND r
F QUINEY E 2
HAMILTONBAN Bl MBER LAND
W E ,/ GRE@STLE - | 57, i coporus GLERPOCK
BETHEL #WARREN MONTBOMERY ———— ] ]
— THOMPSON / ANTRIM 1 ! s r
3 rd L i HESERRO | ‘ MOUNTJOY LRz | WEST MANHEIM J
Y A it Y | 4. S ot SERMATY i _J

5 10 20 Miles [ ] District 13

A203



Case 1:22-cv-00208-JPW-KAJ-PS Document 101-2 Filed 03/25/22 Page 72 of 75

i Rr - VORERSSE= Mamer #NVERCER VENANGD H NUckiNgeATnn ] T lmesrone _sApieRviey 7 PINEJREEK Suepts sanpy ] L 1
| A WILMINETON l ./ Eimen PR ml REYN TR vILLE
LN s ' WIRSLOW
| L ;Rﬂs/ £y cHERRY &0 Preliminary Congressional Plan Amendment o DISTRICT 14
e L SYESLLE
J scorr wes EETROL Based on Holt Map MECALMONT TRYITHLLE BRADFORD I eavan |
WORTH WEST SPNBURY = EITi' T HEND ER SON 0. I
- - i
5 - I\-. cLav CONCORD FAIRR\%W Eaacﬁﬁgx—'««\s‘\,{ I‘Jh Eﬂ&q | 3 {
o et ™ YT aH
NORTHBEAVER BCV S:ZLL;GD SLFI{PD'T:E;Y .L"'-....... TS ' MADISON WA ONING /2 Eppank } - E: 5{112
PANESUTINE Y GASKILL o
y v
P Fﬁ,\m_g Butler SR \ SUGARC REEK ""‘\ r o
i raRRUN \MUDDYEREE PRO | wesT . p DECATUR EHEPE%?&RG
TER WAYNE DEESOf MAHONING NORTH I
fuTTLE seaver BE,EJ"ER T TSM\E!EURG MAHONIN & SO sanics aiRgrEY s 2
EeENONLLE ). PEAVER — counoQUENESSING L | NES orekyy 05 GEEEEMILS RUSH
|LAHCASTER BUTLER | P T b 'ﬁ\’
DAR LN GTON H i i, EAST A S ggmdaip outebalE)?
NET = l MAH ONING |MAHDNING )9 WA &, P
WINFIELD COMANSHANN OCK o I H GRANT BURHSIDE, CHEST
e /-—._ MON TG OMERY]
TEBAUGHERTY s i
NEW
SEWICKLEY | Y / PLUMEREEK 4 Lh‘—tnﬂ#(\q -
YT
i | cranaerry MIDDLESEX | CUNTON | surFaLo P RATNE ' & |
} wWiks ELDQTDN 7 GREEN # susauenmina
{deincarey e
fMaRsHALL 1 ™~ LD
| eregfoRe
! / i
lHookmaWN
b oREENE .3 MDIANA
| Bl HAMPTON L =
I F oo oFePEL) CHESHMoG
| -6
|
| rrawgorT
S PRI —

N
'\..{ MURRYSVILLE BURRELL

L SRR
R d.ﬁ i
HANOVER %, = PITTSBURGH  Ep dlemy ..H
B ECR T Y L Pl
rs

WEST

L wmEarFiELD

@ﬂ‘ﬂw

N_g\\llt{_ﬁﬁéNEE ,""
ST.CLAIR

CAS I:RA \’

chDRTAGE

e MEEALD

Washington ™y " dEFER S

FAIRFIELD
8 ELPA

£ PARK\{: D
PETERE 3 HREIE 2] b LaoneuRY
- ABETH EUZABETHZ SEWICKLEY UNITY UGONIER oo B
v FHEERILE surefbuie F N .
O% LETOWN il L
e /,-un{S THH LALEEL ¥
ANREFEMpENTE e s RS TRAVER SOUTH el - JEMNER
4 B CARROLL [t HUNTINGDON
i B RDHESE
L
4‘ cLangrp
b NAFIER \
[ el i SCHELCS BURG
BETHLEHEM J cenThpuLLE |
|wesTrnLEY e fin | DEEMS TN P SHANKSVILLE 1
i Sl P ey /’-’-‘g\é sT\k STONYCREEK B oA
A hl NEW BRIMORE

I G MORRIS LARS LUZERNE SPRINGFIELD
P, 57 HARRISON

ALLEGHENY

I
!
l

RICHHILL
Wi HEBBURG STEWART 'd RAINTBU R# MONR OE
|
CENTER FRAHILIN oHIgRLE }‘u LOWER ‘
r-‘ . CUMBERLAND,
ALEPPO o FAIR@«EE et lton

BEELD

BORO WHAR TON

SRECH

— — e SOUTHAMPTON
GEORGES HENFRY CL&Y f;i" e ELK LICK BETHEL
GILMOR E J BERE DUNKARD ™Ry < ~a SALSBURY
¢ PUINT_‘)RIDN . ALY sEURES,
N
W H
g | County

_1 Municipalities

-
L
L

5 10 20 Miles [ ] District 14
I W T N T (N B |

A204



11 —_— |
INIPARK

Case 1:22-cv-00208-JPW-KAJ-PS Document 101-2 Filed 03/25/22 Page 73 of 75

=

—

ROBINSON

COLLIER

<

SOUTH FATETTE

CECIL

NEVILLE \"'A..

P L

GE

BD 4
CARNEGIB

BRIDGEVILLE

y BEN
AUON

—_—

oF,

AuALON

HLBUCK
GLENFIE
N_EENAVON
\EESWURTH iy 1] TS |

iR

HDRNBUR;\ FRAFTON
o

HE SCOTT
?

/

N

UPPER 5T.
CLAIR

FETERS

NOTTIN GHAM

e N EIGRRNEING TON
SPRINGDALE g S s

Z

Preliminary Congressional Plan Amendment
- Based on Holt Map

I
=0

il

[ OAKMONT

FOX CHAPEL

N

5
!
|

SHARPSBURS it c b

NORTH
HUNTINGDON

Westmoreland

Washington

e

NEW EAGLE ROSTRAVER
CARROLL
‘[I] 1.75 3I5 7|’ Miles MONOHN G AHELA
1 [ [ L 1 1
B

o

DISTRICT 15

UPFER BURRELL

.

Ny |

MURRYSYVILLE

PENN

MANOR

HEMPFELD
ARDﬁ

\g

D County

Ik _:J Municipaliies |4

- District 15

A205



Case 1:22-cv-00208-JPW-KAJ-PS Document 101-2

Filed 03/25/22 Page 74 of 75

Preliminary Congressional Plan Amendment
Based on Holt Map

5 10 20 Miles
I W N (N NN B N |

LAKE ERIE

s

J HORTH EAST
i
GREENFIELD

GREENE T

EEAR

DISTRICT

16

MiATTERIE.

FATRALE

NORTH
SHENANGO

SOUTH
SHENANGO

SUMMERHILL

SUMMIT

SADSEURY

HAYFIE LD

FRENCH

CR

SPRINGFIELD WATERF ORD AMITY ‘
FRANKLIN (] iy
— el B
i WASHIN G TON LEBOEUF U@IW
ELK CREEK l %EED MLLLGE i CONCORD
Sl e BLOOMFIELD RATENCEUR
RESYES FRIEEAORD CUSSEWAGO p&; EOCLDALE SPARTA

7 pLum CHERRYTREE

EEK

i

HEW
VERNON ), MILL CREEK

LD}
Lurst sHenqnen!
JANMEET VT I fepiries -
CREEK CREEK]
GRE] E
EVRFIELD | Chigy
WIES T SALEM CREEK
—1
L LAKE
DELAWARE
i ST0)
FREGIINIA
L
PYMATUNYIG——b ]
LR
JEFFERSON  FOOLSFRIN

WEST DR LESEX.
SHENANGD

SAND

" LAKE | MINERAL

ROCKLAND

ke AN MOGK

FINDLETY

— £
WL TN VO
PULASKI WILMINGTON
GROVE
ESHANNDC& e &
Lawrefce scoTT
= ‘/
B ER
@?‘A 55, suppery |
ROCK !

]
NORTH BEAVER

LITTLE BEAVER
EHONYRLLE)

DFH%%}ILLE

MUDDYCREEK

WOLF CREEK

FINE

e g
CITY # 1 35\' PE
HARET EAUCLIRE FO

Q CHERRY

WESTSENBURY

BRAD CLay KAer'acml
P Buth
T
DONEGAL

CENTER

|

LANCA

STER

CONNORUENESSING

Eff CLEARFIELD
BUTLER J‘
s

i

L
FORIMARD

| EVARSBITY
] sax@Bur
; T ey
BUFFALD
L APAMS | pinn LEsER
| SEVEME L L FR
L s Allegherty <

A206

OLCR

CORNPLANTER,

CRANBERRY

PENN WINFIELD 1

EEK |

COLUMBUS

SOUTHWEST | TRIUMFH

E
FREEHOLD

o

SUGAR GRU\/E!

FITTSF

BR

1ELD.

DEERFIELD

NS TR
voulgdye
l W

CONEWANGO

PLERSAN Tr
i

i

FINE GROVE
l ELK
i

r

|
cLafEhoon | H

1

|

WATSON

CHERRY GROVE

SHEFFIELD

WETMORE m

CORYDOM

MecKean

AMILTON

PLEA@F’\ALLE

AULEGHEN,

r\l\

PREE\DENT{

e

ASHLAND

s

. W

FINEGROVE

TIONESTA

—
LICKING,

LL S BL R,

perf wonroe 2

12

——
BURRELL

SDL\TH

PORTER

PLUMC REEK

ELD$TDN

ETR AFRILLE

CLARION

LIMESTONE CLOVER

HOWE

HI

BEARNETT

ELDRI

JENKS

&_pju\ﬁ”

Elk RIG.

GHLAND

I (=
yead
| wmustone

I
|
|
[
|
i
1
i
\
|
J
!
|
|
|

e
S S

HEATH

ED
WARS AN

]e

FMECREEK |

SPRING CREEK

R EYN&V ILLE

WINSLOwW  SANEY |

SHYDER
BROC

Dusp

WAYNE  DAETEN| MAHONING

SYREFHILEE
LLe OLMER MCCALMON T TROUTY WE]
RINGGOLD [HENDERSON
wvOuNG | BELL  [FREBUN
t
| i @—T_A e Clearﬁelp
;’7‘ GASKLL |
NORTH |
MAHONING
EMICIEBURS CANDE B |
i~

_’ SOUTH
I

[FrugAe

MAHOINING,

COWANSHANNDOCK

rd

CRE
MS%NQ 25)

Co

1 Municipalities

unty




Case 1:22-cv-00208-JPW-KAJ-PS Document 101-2 Filed 03/25/22 Page 75 of 75

TR T e e W — L — T "er?ce - . \ T
£y . | Preliminary Congressional Plan Amendment DISTRICT 17 H
SU NI T CLEARFIELD
NEW
FRANKUN | Based on Holt Map
BIG BEAVER Y
DARUNGTON | T T
| I L i
1
FLIENOED] NORTH BUFFALD
\l JACKSON FORWARD Bl JEFFERSON Wi
& s
SOUTH BEAVER | |
} 1 ONJURG Armstrong
| 1 T
S _‘J_"—” HEW SEWICKLEY J‘ SOUTH BUFFALD
s | CRANBERRY MIDDLESEX.
BRIGHTON 1 CLINTON BUFFALD e
-
| Ty e
OHIOVILLE | FREEFORY
o
——— I S, GILFIN
r N
N
CENTER E Rl ! N "
e FINE RICHLAND @ “—‘-%
WES TDEER ES
ﬁ%m-
e
S e T ] it ALLEGHENY P@s
- 1
oo o RACCOOH & | L AR
GREENE L~ BEL ACRES FRANKLIN PARK i DEER r/
A, MCCANDLESS i HAMPTON #fHD WER BURRELL
LEET ! INDIANA e
S I. L KENSINGTON
‘\ AT HERHTS . SPmNGDALE\;:_\'_
=
CH
N & ‘
\ i ancHAPELT]_ i T
o ""ln\’\ o ‘{ WASHINGTON
DHARAT b L(
\ BLAm T i
ERAPTTRLT 3 FIND Lay . PENN HILLS ’i I
v
' oy ;J
)
l MURRYSVILLE
FITTSBUR GH i
HANOVER

NORTH 13
= WER SAILLES i Westmoreland PENN
: S 2
T “v\ SOUTH FAYETTE
| 5 '\M‘ANDR
WHITE OAK
b UPPER ST. / HORZELIFWIN b4
CLAIR ! EANN
BETHEL PAR KX f[ o
HUNTINGDON
CECIL J Jwe
WOUNT T
S PLEASANT SOUTH PARK vérssuies
)",_.—._J—-—
5_1- C7 HEMPFIELD
PETERS o S T\b“
R % e
CHARTIERS LHONSE e S ELIZABETH P
! 5 3 MEESALLE e F
s S - J S—— o
M - il -
Washifigton UHION. sutdRSyiLLE
INDEPENDENCE HOPEWELL HORIS { T
STRABANE \\ = —
NOTTINGHAM — - K‘ e
) EAG] \\ WEST NEWYTON o’
| MO N G A B J:;'\‘\
| SOUTH \ CARROLL DNOR%‘ ROSTRAVER
STRABANE y, souTH
N — HUNTINGDON
S g
ki SMIFEON
EAST
SOMERSET HUNTINGD DN
E DONEGAL l
e
il cuw@.s “\_r\
\ o P
| PERRY
| S0UTH HORTH RG
FRANKUN BETHLEHEM et
I
i EAST FINLEY > BLis
y
4.25 8.5 7 Miles sy Wi PALTEVILY
1 1 1 1 1 | IRRIS BETHLEHEM
I 1 { Yy oo /

ROBINSON

HORTH FAYETTE

BRHDA

COLLER

M DRT

MONR OEVILLE

N

A207



	3b - Carter - Commw. Ct. - Intervenor Brief with Exhibits 
	3c - Carter - Commw. Ct. - Intervenor Brief with Exhibits 
	3c_Page_01
	3c_Page_02
	3c_Page_03
	3c_Page_04
	3c_Page_05
	3c_Page_06
	3c_Page_07
	3c_Page_08
	3c_Page_09
	3c_Page_10
	3c_Page_11
	3c_Page_12
	3c_Page_13
	3c_Page_14
	3c_Page_15
	3c_Page_16
	3c_Page_17
	3c_Page_18
	3c_Page_19
	3c_Page_20
	3c_Page_21
	3c_Page_22
	3c_Page_23




