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measuring with traditional is more of
a balancing act?

A. Fundamentally.

Q. And so, for example, 1s it
possible for a map drawer to create as
part of this balancing act one or two
more county splits or subdivision
splits to comply better with a
different redistricting criteria?

A. Certainly and you heard this by
several.

Q. Right. And so 1s it fair to
say a plan may still be excellent
overall even 1f it's not excellent as
to any one redistricting criteriav

A. Yes, it will depend on how
UCONN dinstruct and there are judgment

calls to make I think that is what vyou

mean.
Q. Sure. And an excellent so
plans --- or several --- so plans may

be excellent but balance the
traditional criterion different ways?
A. They will have to balance the

traditional criterion different ways.
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1 Q. And so to this point in your
2 report, you state that we are not
3 required to choose by a beauty
4 contest, for example? Beauty comes
5 with a numerical optimization which
6 plan's best.
7 A. Yes and I actually think we
8 heard the beauty contest gquote, which
9 I think goes back to Sean Marino 1f I
10 remember right, cited earlier today
11 --- and I think that's right. It's
12 not simply a matter of focusing on one
13 number and trying to make that very
14 best number we can make 1t. We are
15 doing this view in many factors, some
16 holistic.
17 0. And yvou've heard the statement
18 in your second report that rather than
19 this beauty contest measure, a plan
20 should be judged in addition to it's
21 compliance with traditional
22 restructuring criteria whether the
23 ultimate affect of the plan would
24 treat political parties fairly and
25 even handedly?
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A. Yes I would say that is
expressly a goal at 1ssue here.
Q. And yvou identify the Carter
plan as one of the very few plans
dominating the field of partisan
fairness.

Correct?
A. Let me try to say this
precisely because I actually don't
think I worded this perfectly in ---
in the report. So the Poreto Frontier
consists of plans that are in a kind
of trade-off zone against each other.
And Carter 1is one of those, which
means that i1t i1is not dominated by any
plan. That's a little bit different
than saying it dominates all the
others.

In fact, the Governor's plan 1is

the one that dominates all others that

are not on the frontier. But the
Carters plan 1s very strong. I want
to be clear. The Carters plan 1s very

strong when it comes to the partisan

fairness criteria.
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Q. Okavy.

So am I --- 1is it --- 1s 1t
right to say that the Carter plan
being very strong in this measure 1is
one of the very few that maybe doesn't
dominates that particular --- but I
mean, does 1t dominates (sic) the
criterion of partisan fairness?

A. It means it was dominated Dby

any other plan.

Q. Fair enough.

A. I just wanted to say this
right.

Q. Fair enough.

A. And if I remember right that is

because it has especially excellent
efficiency gap. So one of the scores
is the best one.

Q. And further to this point, vyou
explain in your second report that the
Carter petitioner's expert Doctor
Rodden was one of only three
responsible monitors of Pennsylvania's
voting day?

A. To be clear what I said was
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that there are a few approaches that I
would characterize as responsible
modeling. And I did identify that
approach as responsible. I would not
take that to say I reviewed all the
methods of all the experts and found

everyone else to be irresponsible.

0. Sure.
A. I just want to be clear.
0. But Doctor Rodden's method was

responsible?

A. Yes. And what I was referring
to there, that I appreciated in his
report i1is that he was the --- the only
one that I remember seeing who took an
index and compared it to the local
races. And I think that's just a very
valuable thing to do if we're going to
use statewide elections as we all do
to think about how they comport with
local races that we're modelling.
That's something that I've also done
in previous work.

Q. So one of the criterion you

analyzed in your report was
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1 compactness.
2 Correct?
3 A. Yes.
4 Q. And I believe you testified
5 earlier that the Carter plan 1is
6 recently compact?
7 A. We could pull up the numbers.
8 I don't guite remember the number. I
9 think --- should we do that? Should
10 we pull up the numbers?
11 Q. We can but you testified
12 earlier that all the --- all the plans
13 that you had reviewed are reasonably
14 compact with --- fall within a ---7
15 A. A few of them are markedly less
16 compact than the others, but by memory
17 I think Carter was --- has a
18 Polsby-Popper score of 32 or 33. But
19 we —--- you know, we could pull them up
20 if we wanted to actually ---.
21 Q. Sure. But in your report, vyoui
22 didn't conclude that the --- the
23 Carter was not compact?
24 A. It's --- it's less compact.
25 Q. But to be clear you didn't make
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a finding that it was not --- like ti
didn't comply with the criterion of
compactness?
A. That is right. There 1is no
bright line that it's on the wrong
side of.
Q. Sure. And you also analyzed
had proposed plans for the respect of
political subdivisions.

Correct?
A. I did.
Q. And as part of that you stated
that the Carter plan is possibly not
excellent when it comes to subdivision
splits?
A. To --- to really back that up,
I would may need to see the table I'm
afraid. But I believe you.
Q. Can --- I think we can pull

that up it i1is on page two of your

second report. I think there's ---
the text --- the text below 1is where
the possibly not excellent --- you
know.

A. Okay.
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So when it comes to splits, I
judge all the plans to be excellent.
Yes, I see. Yeah, I think that's on
the basis of these split county
subdivisions where i1t has the most
splits 20 and the most pieces 41. So

if you are going to draw a line among
these plans that on the table it's the
least respectful of that particular
criteria while being very strong at
other things.
Q. Right.

So just like compactness, there
was no finding that the Carter plan
did not comply with the criterion of

respect for subdivision splits?

A. There is no bright 1line there
either.

Q. Sure.

Q. And as part of your report, you

--- you didn't analyze whether any of
splits in Doctor Rodden's map were the
result of his balancing other
redistricting criteriav

A. I didn't analyze that and I
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assume they were the result of of
balancing other priorities.

Q. So ultimately, 1is 1t fair to
say that the Carter plan 1is comparable
to or matches all other plans on the
criteria of contiguity, population
deviation, compactness and subdivision
splits?

A. I wouldn't go so far as 1t 1is
comparable to or better on all of
those. But I --- yeah I wouldn't go
that far.

Q. Comparable or matches?

A. It is --- 1t splits the most

municipalities of the ones 1in

contention. So I wouldn't use that
sentence. But I --- I --- I think
it's ---1if you are asking for my

evaluation of the plan overall, I
think this should be regarded in view
of it's superlative least change
score. And we heard testimony from
earlier that that was top of mind in
the design of that plan. It just laps

had field when it comes to least
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change.

And so sometimes I like to
think about the redistricting
principles a little bit like a game of
twister. If you have to put your hand
on this dot and this foot over here
and that foot over there, the more
things you're trying to do, the 1less

elegant you might look trying to do

it.

Right?

And so these should be viewed
in light of it's --- it's expressed

goal and 1t's excellent performance 1in
something not pictured, which 1is least
change.

Q. Sure.

And circling back to
subdivision splits, you didn't analyze
VTD splits.

Right?

A. I did actually look at split
VIDs, but I didn't report on 1it.
Q. But it is not in the report?

Okay.
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Moving onto least change
actually. Are you —--- you are
familiar with the principal.

Correct?
A. Of least change?
Q. Yes?
A. I am.
Q. And can you Jjust explain that
principle briefly?
A. Sure. It's a principal of
resemblance to a benchmark. And 1it's

typically assessed by making a
matching of District numbers between
two plans and then looking at the
number or the percentage of people who
are 1in the same district with respect

to an all plan.

Q. Okay.
And --- and in your second
report, you did not --- you didn't

analyze the proposed plans for least
change?

Correct?
A. I --- I think I mentioned in my

testimony that I --- I did compute
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that. It's not in the report, but
that my findings agreed to the extent
that I was able to guickly compare
with the findings shown by Doctor
Rodden.

0. Right. You testified to that
earlier.

Right?

And in your first report, you
acknowledge that the Pennsylvania
Supreme Court in it's 2018 League of
Women Voters' Opinion recognized the
principle of least change as a
traditional redistricting criterion to
be complied with after compliance with
the neutral traditional criteria?

A. My recollection is that 1t 1is
cited that something that can be
legitimately considered.

0. And yvou also note that based on
this opinion in your first report,
that it would be reasonable to prefer
a plan that 1is least disruptive to the
2018 remedial plan.

Is that correct?
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A. Yes. On least change, I think
it's reasonable to regard less as
better in this context.

Q. And yvou 1if further explained
that it 1s reasonable to prefer plans
with lower displacement from the
original plan given that 1s was put 1in
place by the court as a model of fair
districting?

A. Yes.

Q. And yvou state in your first
report that i1t would be reasonable
that --- to prefer plan that performs
best on that metric?

A. By the likes of all the others.
So 1if I could give a guick example. I
was recently working in Alabama in the
--- 1in the challenge to the
Congressional plan for which we Jjust
had a decision last --- some time this
week. An in that case the guestion
was can you make an additional
majority/minority District. Well
doing so required quite a lot of

change over a map that didn't have
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such a District. So it's
ungquestionable that least change can
sometimes have to be sacrificed 1in
order to achieve other things. So it

--- 1t trades-,0ff especially with the
creation of new kinds of districts.
And so it trades-off with other
principles.

ATTORNEY HOLCUM:

Your Honor, I pass the
witness.

JUDGE MCCULLOUGH:

Okay. Thank you.
Now the --- Petitioner
Gressman.

ATTORNEY HIRSCH:

Your Honor, Sam Hirsch

for the Gressman Math and Science

Petitioners.

CROSS EXAMINATION

BY ATTORNEY HTIRSCH:

Q. Professor Duchin, our map 1is

sometimes referred to as the Gressman
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map or the GMS plan. Different names.
But anyway, wonderful to see
you. In --- 1in the interest of full
disclosure and because I might slip
and actually call you Moon, you and I
have worked together in redistricting
litigation in other states.
Right?
A. We have and we're also
co-authors on a published paper.
Q. Right. So we've worked

together in North Carolina.

Yes?
A We --- we did.
Q In Wisconsin?
A. Yes.
0 And we recently co-authored an

article on computational redistricting
and the Voting Rights Act.

Correct?
A. That's the one.
0. That's the one.

Let's start by talking about
what yvou refer to with Mr. Persily who

drew the League of Women's Voter's map
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for the Pennsylvania Supreme Court.

And you told the story about
how he kept Buffalo intact and then
caught all sorts of grief for it and
learned his lesson.

Do you know when that took
place?
A. If I remember right, and I wish
I had this in hand, I think that was
the 2000 redistricting.
Q. Yes, I believe that's right.
And so that was before --- before the

2018 map that he drew in Pennsylvania
for sure?
A. Oh, gquite a bit before.
Q. And despite having caught all
that grief, he kept Pittsburgh in one
district in the 2018 map.

Correct?
A. Yes, he did. Definitely.
Q. And --- and are you aware of
the fact that there is no provision in
the New York State Constitution saying
that a city must be preserved intact

unless absolutely necessary?
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1 A. I'm willing to believe you.
2 Q. But in the Pennsylvania
3 Constitution there is exactly that
4 provision, a provision that says no
5 county, c¢city incorporated town,
6 borough, township or ward should be
7 divided among districts unless
8 absolutely necessary, something to
9 that effect.
10 Yes?
11 A. Something to that effect, yes
12 And I think i1f you take that wvery
13 literally, that i1is no individual city.
14 Q. I'm just asking if yvou're aware
15 of the provision of the State
16 Constitution?
17 A. Well I'm trying to describe my
18 understanding of 1it. I think it can't
19 be taken literally to say that no city
20 can be divided unless it must, because
21 then --- right, you see what I mean?
22 Q. Let's turn to your reports now,
23 Professor. Is 1t correct you filed a
24 response report yesterday?
25 A. Yes, I remembered.
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And in that report, vyvou looked
plans submitted to the Court.

Correct?

Yes.

And yvou wrote primarily about

opics, first was an excellence

standard for traditional criteria,

like
count
A.

Q.

compactness and respect for
ies and municipalities?
Yes.

And the second one was partisan

fairness.

A.
Q.

you p

Correct?
Yes, that is sounds right.
And as the traditional criteria

laced four plans out of the 13.

In the top tier plans that meet a high

excel

more

excel

A.
how I
Q.
plans

lent standard followed by two
plans that also meet an
lence standard.

Right?

I believe that 1s accurate to
phrased 1it.

So out of 13 plans, that's 6

that you deemed excellent on
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traditional criteria.
Correct?
A. Yes, I made what I termed
tiers.
Q. And turning to the other half,

the partisan fairness metrics, you
identified three plans as, qgquote,
dominating the field, but you Jjust
explained a few minutes ago that vyou
had a very precise idea of what that
meant and I accept --- every time I
refer to that I'm accepting vyour
understanding of what dominating the
field meant. But it's correct that
there were three plans that you cited
for that.

Correct?

A. Three plans were dominated by
no other. That's correct.
Q. And the phrase dominating the

field is the one you used 1in the vyour
report. I understand that you may not
perfectly love that phraseology.

So the Governor's plan was the

only one that you deemed both
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and dominati
partisan fai
described
Right
of the two?
A. That'
overstate
of

these cla

that to be u
Q. Sure.
A. But t
that analysi

of those

Q. And my

Mathematicia

also known a

make 1t on t

we Jjust desc

Corre
A. That'
like to spe
Q. I'm s
it's

on any

it

418

the traditional criteria

ng the field on the

rness metrics as we

it.

? It's that idntersection

s right. And I don't want

the, you know, perfection

ssifications. I'd like

nderstood.

hat --- by the 1likes of

s 1t was the intersection

two.

clients Gressman

ns and Scientist plan,

s the GMS plan did not

o any of those lists that

ribed.
ct?

S correct. But I would

cify 1f ---.

orry, I just asked you 1if

of those 1lists.

on any of those 1lists?
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A. No.

Q. So let's talk about first
excellence on the traditional
criteria. The six plans that you
deemed excellent included the Citizens
plan in the highest tier and the
Reschenthaler 2 and Khalif Ali plans
in the next tier.

Correct?

A. We can pull it up, but I'm
willing to believe.

Q. Well, let's pull it up. Do I
need to press this? I hope that's
visible. We tried to blow that up.
This is Table 1 from your report. The
only difference is I drew a line under
our Gressman plan Jjust because I'm
going to be referring to it, and it's
a little easier on the eye 1f you have
a pointer.

So turning to this, the first
tier excellent Citizens plan, which 1is
second on that 1list had a worse Convex
Hull compactness score than the GMS

plan.

SARGENT'S COURT REPORTING SERVICE, INC.
(814) 536-8908

AT17




06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

36:

11

11

15

15

16

17

19

20

22

24

25

27

31

36

38

39

39

40

43

44

49

49

49

54

55

Case 1:22-cv-00208-JPW-KAJ-PS Document 101-6

Filed 03/25/22 Page 22 of 199

420
1 Right?
2 A. Convex Hull is an example where
3 higher and better ---
4 Q. I'm sorry, I'm just asking you
5 a yes or no gquestion.
6 A. I'm trying --- I'm trying to
7 work out the answer to your gquestion.
8 So Convex Hull is a score of higher 1is
9 better, so I agree that Gressman 1is
10 better than Citizens on that.
11 Q. And the also excellent
12 Reschenthaler 2 plan did worse than
13 the GMS plan on both the Convex Hull
14 compactness score and the REOC
15 compactness score.
16 Correct?
17 A. Okavy.
18 I will try to make the
19 comparison. Reschenthaler 2 is worse
20 on Convex Hull. And what's the second
21 one.
22 Q. REOC.
23 A. Let's see. Reschenthaler 2 1is
24 worse on REOC. That's correct.
25 Q. And the also excellent Khalif
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Ali plan did worse than th
on both the Convex Hull co
score and the population p
compactness score.

Right?
A. So let's try. So p
polygon higher 1s better,
Gressman beats Khalif Ali.
me the other.
Q. Convex Hull for Kha
A. Convex Hull. I agr
Q. And that Khalif Ali
that's the excellent plan
traditional criteria that
than an 8,000 person censu
deviation.

Correct?
A. It depends on your

balancing ---.

Q. Census?

A Census population,

Q. Yes.

A I think that's the

say 1i1t.

Q. And in turning to t

421
e GMS plan

mpactness

olygon

opulation
so I agree
And remind
1if Ali.

ee, yes.
plan,
on
has

more

s population

basis for
yes.
right way to

he political
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subdivisions protected by the
Pennsylvania Constitution, 1s 1t
correct that the GMS plan has fewer
split counties on table one than the

excellent Governor's plan?

A. It does have fewer. Yes, 15
and 16.
0. And the GMS plans also has

fewer county pieces than the
Governor's plan.

Right?
A As you would expect.
Q. That was yes?
A. Yes.
Q And the GMS plan has fewer
split municipalities than the
Governor's plan, too; doesn't 1t?
A. Yes.
Q. In fact the GMS plan ties or
beats all six of these standard of
excellence plans on split
municipalities.

Correct?
A. I'm willing to believe you.

I'"d have to think it through.
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Q. And the GMS plan also beats the
Governor's plans on municipal pieces.
Right?
A. Yeah. Again, that goes hand in
hand with splits.
0. And the GMS plan ties or beats

every one of the six standards of
excellence plans on municipal pieces;

doesn't it?

A. Yes. It'"'s tied for best of
all.
0. Professor Duchin does the word

ward or the word wards appear anywhere
in either of your two expert reports?
A. We would have to search, but I
believe it did not make i1its way 1into
the reports.

0. Professor Duchin, vyou're aware,
aren't you that the very same sentence
in the Pennsylvania Constitution that
prohibits the unnecessary splitting of
counties and municipalities which vyou
report on, says the exact same things
about wards.

Correct?
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A. Yes.
0. And Professor Duchin, you did
not include in your Table 1, a column
for split wards or a column for ward
pieces, did you?
A. I did not.
Q. Professor Duchin, at the time
you made the decision to omit wards
from Table 1, had you --- I want to
put this diplomatically --- had you
forgotten that the Governor's plan
split 25 wards while the GMS plan
split only 1572
A. I didn't do a ward computation
for the GMS plan. I did do a ward
computation for the original three
Q. So you had not. Did Counsel
for the Governor instruct you not to
report on wards?
A. No .
0. All right.

Now that we've discussed your
tiers of excellence, I'd like to turn

to Table 2 o0of your response report.
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Again, I drew a 1line under the
Gressman plan because it's of
particular interest here.
Now, this 1s where you analyze
partisan outcomes or partisan
performance by looking at 12 statewide
general elections.

Correct?
A. Yes.
Q. In this table you report how
many districts were carried by the
Democratic candidate in each of those
elections under each plan.

Right?
A. I wouldn't say carried, I would
say how many districts have more
Democrat votes, yes. The Democrat
wasn't actually running in the
District.
Q. Fair enough. So the first row
in this table shows the numbers for

the Governor's plan.

Right?
A. Yes.
0. And the fifth rows show similar

SARGENT'S COURT REPORTING SERVICE, INC.
(814) 536-8908

A723




06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

41:

41:

41:

41:

41:

41:

41:

41:

41:

41

41

41

41

41

41:

41:

41:

41:

41:

41:

41:

41:

41:

41:

41:

06

08

08

10

10

13

14

17

19

122

124

124

126

227

30

31

33

36

36

36

38

40

40

43

43

Case 1:22-cv-00208-JPW-KAJ-PS Document 101-6 Filed 03/25/22 Page 28 of 199

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

numbe

numbe

A.
Q.
equal
if a

row,

426
rs for the GMS --- equivalent
rs for the GMS plan.
Right?
Yes.

And all other things being
, an important qualification ---
plan has higher numbers 1in 1its

it might be more Democratic

favoring, and if a plan has lower

numbe

rs in its row, it might be more

Republican favoring.

A.

numbe

were

be hi

if it

yes,

Fair?

You're dealing with a range of
rs, and so typically Jjust as we
talking about before, some will
gher and some will be lower. But

were higher in all numbers then,

it would be more --- 1s that what

you mean?

Q.

numb e

All things being equal, higher

rs suggest a more Democratic

favoring map and lower maps suggest a

more

Republican favoring map.
Correct?

I would go along with that 1if
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it was higher across the board.
Q. So in the top left cell we see
the number ten. I just want to make
sure that means --- that means that

the Democratic candidate for Governor
in 2014 got more votes than his
opponent of ten of the 17
Congressional districts in the

Governor's plan.

Right?
A. Yes.
0. Yes.

And if you go across that first
row, you'll see that each of these 12
elections, anywhere from 6 districts
from 11 districts in the Governor's
plan were ones that the Democratic
candidate out-polled his opponent.

Correct?
A. Six to 11 is what I see, yes.
0. All right.

Now, because we work together I
know you have one of the fastest,
arithmetic brains ever seen, so I'm

going to put that to work now. If we
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ross that row and total those up
nd you can take a second and do

or we can do it together, and we

add up those numbers, what would be

the s

first

or de

A.

you s

front

But 1

have

um of those 12 numbers in that
row of table two that explains
scribes the Governor's plan?
I always say when I teach these
houldn't try to do arithmetic in
of an audience, so I'm not sure.
f you have that precomputed I

every reason to believe that

you've done it right.

Q.
accep
is 11

Well, if vyvou're willing to
t my representation, the answer

1l across 12 elections, which

sounds about right when you look at

it.
A.

Q.

it fo

Definitely ---.

All right.

I'm not going to ask you to do
r fifth row either?

I'm sorry, did you say 111.

111.

Yeah.
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Q. You accept that?
A. In fact, I remember that,
having done that in the past. That
sounds right.
Q. Thank you.

Well, it turns out 1f you do
the fifth row, 1t is also 111. You're

welcome to check that i1f you'd 1like?
A. I believe that to be correct.
Q. So the difference between the
number of districts where the
Democratic statewide candidates 1in
these 12 elections got the most votes
in the Governor's plan versus 1n the
GMS plan is 111, minus 111, and
although I'm not as good a
mathematician as you, that might be a
difference of zero.

Correct?
A. That sum is what I sometimes
call the aggregate proportionality, so
yes, they're equal in aggregate.
0. Thank you. Let's turn to
Table 3 of the same report. Now

Professor, this 1is your and the total
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plan.

A.

Q.

other

table.

430
iency gap for the Governor's
Right?
That's right.
And that number is .1007.
Right?
Yes.
And am I correct that of the
dozen plans listed in this
The one with the closest score

to that is the Senate Democratic

Caucu

s 2 plan and the second clos

is the GMS plan?>

A.
Q.
right
parti

close

That looks correct.
And let's go over to the

-—-hand column which is for to

est

tal

san bias, am I correct that the

st score to the Governor's p

in that column is also the GMS pl

A.
my co
GMS 1
score
Q.
A.

lan

an?

It's hard to read, but I trust

loring so, yes. Wait. Hang

s closest to the Governor's

Yes.

Isn't the House Dem caucus

on.
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--- oh that's positive.

Yes. I agree with you.
Q. Yes. So and let's now turn
the second column, the total AGIA
metric. And in that one, 1isn't it
exact same score for the GMS as for
the Governor's plan minus 0.0486 ou
two four decimal places?
A. Yes. So to this degree of
precision they are equal.
Q. But the GMS plan 1s not one

the three plans that you report

431

to

the

r

of

dominated the field according to these

partisan fairness metrics.
Correct?
A. That's just a fact, based on

these numbers.

Q. But the Carter plan was one
those three, as was Jjust discussed
with the Carter attorney?

A. Yes.

Q. And on all these scores, you

already mentioned that being closer
zero 1s better?

A. Yes.

of
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Q. But the GMS plan has a score
closer to zero and thus better than
the dominating Carter plan on the
total AGIA metric.

Correct?
A. Okay. Hang on.
Q. GMS 1s closer to zero than the
Carter plan on total AGIA.
A. I'm just checking. Yes, it 1is.
Q. And the GMS plan is closer to
zero than the dominating Carter plan
on total mean median.

Correct?
A. Yes. Probably on all, but one.
0. Indeed, 1t's closer to zero on

total partisan bias as well.
Correct?
A. I believe it 1is.
Q. So as you just mentioned, the
GMS plan outperforms the Carter plan,
one of the three dominant ones on
partisan fairness metrics on three out
of the four partisan fairness metrics.
Correct? I think yvou Jjust said

that?
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A. Can I explain what dominating
means?
Q. No. You've already talked
about that.
A. Okay.
Q. Professor Duchin, I see my time
is almost up. So in the interest of

that, in the wvery last sentence of
your last report, did yvou conclude by
saying that the Governor's plan is ---
I'm going to quote now from the last
sentence of your last report, the
Governor's plan i1is not, not the only
reasonable choice as the best plan
before the Court?

A. Absolutely. I'm so glad you
gave me a chance to say that.

0. Thank you.

A. I think the Gressman plan 1s an
excellent plan.

ATTORNEY HTIRSCH:

Your Honor, I have no
further guestions and I pass the
witness.

JUDGE MCCULLOUGH:
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Okay.

CROSS EXAMINATION

BY ATTORNEY VANCE :

0. Good afternoon, Doctor Duchin.
A. Hello.
Q. I want to start by Just

confirming a point in your report,
which i1is you've opined that the
Congessional districting plan passed
by the General Assembly or passed by
the Pennsylvania House of
Representatives, HB-2146 is population
balanced and contiguous, shows strong
respect for political boundaries, and
is reasonably compact.

Correct?
A. You're asking if that's what I

wrote?

Q. Correct.

A. We can take a look and I can be
sure.

Q. Do you have not have a copy of

your report?

SARGENT'S COURT REPORTING SERVICE, INC.
(814) 536-8908

A732




06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

06:

48:

48:

48:

48:

48:

48

48

48

48

48:

48:

48:

48:

48:

48:

48:

48:

48:

48:

48:

48:

48:

49:

49:

49:

18

18

18

18

19

:21

124

126

126

31

33

34

34

38

40

42

45

49

49

50

52

54

02

02

02

Case 1:22-cv-00208-JPW-KAJ-PS Document 101-6 Filed 03/25/22 Page 37 of 199

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

435
A. What page are we on?
Q. If you want to look at page two
of your report?
A. Sure.
Q. If you look in the wvery first
paragraph?
A. Yes, that is exactly what it
says.
Q. But HB-2146 does not meet vyour

gquote ungquote excellence standard.
Correct?
A. That's right.
Q. But, in fact, on splits, and
whether you are looking at it by
counties, by municipalities, by
precincts, and by total splits,
HB-2146 i1is in fact better than the
Governor's plan.
Correct?
A. On splits i1it's better.
Q. So the only criteria of what
the Governor's plan 1s better is
compactness.
Correct?

A. Right. I think possibly all
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six metrics of compactness. We can
check.

Q. And part of the reason the

Governor's plan can achieve a higher
compactness score 1s because it splits
the City of Pittsburgh.

Right?
A. It's one of many factors that
contributes to the scores.
Q. Does splitting the City of
Pittsburgh allow for the creation of
two Democratic leaning seats as
opposed to one?
A. To answer that, I'd have to
look at the seats surrounding it in
plans that keep it whole. And that's
not an specific analysis that I've
done to say that it's two instead one.
Q. You didn't look at that?
A. I didn't look at whether the
district surrounding the one that
contains Pittsburgh specifically would
be Democratic leaning.
Q. Who drew the Governor's plan?

A. I'"'m not sure and I wasn't
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involved in the drawing of the lines,
but my understanding is that 1t was
internally drawn in the Governor's
office.

Q. But you're not aware who
actually internally in the Governor's
office was responsible for drawing 1t?
A Definitely not.

Q. Do you know partisan data was
used in the drawing of the Governor's
plan?

A. In the drawing of --- 1
couldn't speak to that.

Q. So the Governor, to your
knowledge, has not made public who

actually drew his plan, has he?

A. To my knowledge that's not
public.
0. And the Governor's plan has not

gone through any sort of legislative
practice, has 1it?

A. That's right. It has not, to
be clear.

Q. Do you know when the Governor

first made his plan public?
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weeks.

same
but I

Q.

438

It would be in the last few

It was posted publicly

on the

portal that took public feedback,

can't remember the exact date.

If I represented to you

that it

was January 15th, does that sound

about
A.

Q.
was £
A.
But I
of ma
drawn
over

a modification of one of them.

0.
agree
be dr

benef

right?

That does sound reasonable.

Are you aware of when HB-2146

irst made public?
In that forum, I'm not
know that i1it's one of a
Ps. There were a number

by Amanda Holt and made

sure.
number
of maps

public

a long period of time and this is

Doctor Duchin, I assume

you

that district lines should not

awn to intentionally give

it to one political party

disadvantage to another.

A.
be dr
advan

Correct?

a

at the

I agree that plans should not

awn to maximize partisan

tage.
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Q. Now, you state that HB-2146

systematically advantages one
political party over the other,
largely due to the political geography
of Pennsylvania.
Correct?
A. I can't say that i1it's due to
that in the substantiation of the one
plan, but I would say that blindly
drawn plans tend to have that property
due to the political geography and the
rules of Pennsylvania.
Q. And that perceived political
advantage, that exists before anyone
even starts drawing any lines.
Correct?
A. It's a combination of the lines
and the votes.
Q. But it's based upon where the
voters 1live, where voters with certain
preferences have, where they 1live and
where they're located?
A. It's definitely a function of
that together with the rules of

redistricting.
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Q. And I think, as you'wve opined,
the concentration of Democrats creates
a landscape that 1s tilted towards
Republicans.

Correct?
A. To be clear, and this 1is
something I published and think about
a lot, i1t's not Jjust the
concentration. It's the location.
It's the spacial arrangement.
0. And as I understand 1t, one of
the purposes or at least benefits of

the Governor's plan in your opinion 1is

that it over comes this tilt. Is that
fair?

A. Yes.

Q. And in fixing this tilt, that's

something that benefits the Democrats.
Correct?

A. My view i1s that it benefits all

Pennsylvanians to have plans that are

responsive and fair.

Q. But particularly, 1it's going to

be more likely to result in a better

chance for Democrats to win additional
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seats or to achieve more Democ
leaning seats. Isn't that tru
A. Only 1if the wvotes go th
It's a function of the wvotes.
Q. So in drawing lines to
specifically negate this tilt,
that drawing lines specificall
benefit one political party ov
other?

A. Oh, I think not. So th

actually pivotal to this analy

that something these metrics a

ratic

e?

at way.

isn't
y to

er the

at's
sis 1is

re

441

trying to guide you to i1is treating the

parties evenhandedly.
Q. But by evenhandedly, vyo

saying you have to get rid of

u're

a

natural advantage that the Republicans

have.
Correct?
A. By evenhandedly, I mean

party with more votes should t

the

end to

more seats and that cuts both ways.

Q. But in order to do that, you
need to negate this Republican tilt
that you recognize?
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A. Yeah, and I'm really trying to
answer the gquestion responsively. So

the --- 1in Pennsylvania, there 1is a
structural advantage towards
Republicans and getting to better
partisan fairness does reguire you to
overcome that.

Q. You're not here saying 1it's
going to benefit Republicans by
getting rid of the structural
advantage, are you?

A. In the long-term, it might be
beneficial. But in the short-term
based on the recent elections that I
analyzed certainly, certainly 1t's the
case that it gives a better chance for
Democrats to be elected.

Q. Is it appropriate to ignore
traditional redistricting criteria to
negate a tilt or some advantage that
results because of the political
geography of a state?

A. To ignore, certainly not.

0. But where is that line thenv

What 1f it regquires you to split more
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than five counties in 1t than an
average plan in order to negate that
tilt? Would that be appropriate?

A. This is what I've sometimes
called a trade-off =zone. And so a
little bit of trading off 1is
inevitable. But when you're far
behind other options, then I think
that's notable in analysis 1like the
one that I've conducted.

Q. So if a plan had to split five

more counties, then all the other
plans in order to negate this natural
tilt, would that be appropriate?

A. In the context of these
specific plans, I think five
additional county splits would be
something that you sort of need to see

a great path in many other principles

in order to --- to account that.
Q. What about three county splits?
A. This is a speculation that's

really hard to entertain without
looking at concrete examples.

Q. So you can't tell us where that
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line would be?

A. I will repeat, and very

sincerely, that most of these matters

have no bright 1line.

Q. Now, Doctor Duchin, according

to your report, you prepared a

simulation where you created an

ensemble of 100,000 different maps.
Correct?

A. Well, I think the word

simulation i1s a misnomer here.

They're not imaginary plans. They're
real plans. They're real districting
plans. So I prefer to call it a

sampling process.

Q. As I heard you earlier, you
believe that Doctor Barber didn't
provide a lot of detail about his
methodology in his report, but you
don't provide any detail about vyour
methodology anywhere in your reports,
do you?

A. About the methodology for the
plans, I think I'm on the record and

everything's open source.
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Q. But there's nothing in your
reports about the methodology yvou used
to create these on ensemble of 100,000
plans, 1s there?

A. The graph algorithm is not
described in the reports.

Q. But not just the algorithm,
Doctor Duchin. You don't report
anything about the population
deviation threshold you used, do you?
A. We'd have to look, but I
believe vyou. If you represent that I
did not, I believe you.

Q. You don't report about any
minimum or maximum compactness scores
you may have used?

A. I don't. I certainly don't
because there's no such thing in the
method.

Q. You didn't report how you went
about trying to minimize political
subdivision splits?

A. No .

Q. Now, I assume you agree that

when you yvou use different sets of
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elections data, you can get different
outcomes.

Correct?

A. I've actually testified to
that.
Q. And my understanding is you

have a criticism of Doctor Barber
because he uses what we call an index
of elections.

Is that fair?
A. I think it's misleading. S o
yes, that is fair.
Q. And I think you said in your
report and testified to earlier, one
of the reasons you don't like an index
is because if you have big swings 1in
election outcomes, it can really skew
the results.

Is that fair?
A. To be precise, 1t erases and
makes invisible the difference between
something responsive and something
stable.
Q. But as Doctor Rodden showed 1in

his report, we don't have big massive
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swings 1in Pennsylvania elections, do
we?

A. Well, i1if we look at the
elections in the data set that I
analyzed, which is the same as I
believe, the same as Doctor Barber's
11 elections, plus an additional one
from 2014, I think the range was from
about 59 percent Democratic to about
53 percent Republican. That's a
pretty substantial range.

Q. A couple of percentage points
to you 1s a substantial range?

A. That's 12 percentage points.

Q. I'm sorry. I thought you said
--- maybe I misheard what you said.

A. Fifty-nine (59) one way to 53

the other is 12 percentage point.

Q. I understand what you're saying
now. Okay.
A. That's an approximation. We

could look at the actual numbers if it
would be helpful.
Q. Now, you also don't report the

predicted number of Democratic leaning
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1 seats and Republican leaning seats
2 each of your simulations, do you?

3 A. For each of the maps in my

4 ensemble? I --- actually that

5 information is contained in the

6 report. It's in, let's see 1f I ca
7 find it, the violin plot of the

8 efficiency gap. So for people who
9 know the metrics, as I assume that
10 these experts do, you can read the
11 seats outcome off the efficiency ga
12 fund.

13 Q. Can you explain that further
14 A. Oh, sure. Gladly.

15 So the efficiency gap 1is

16 closely related to twice the votes,
17 minus the seats, minus the half. S
18 in other words, there's this

19 combination of seats and votes that
20 gives you the efficiency gap up to
21 factor that has to do with relative
22 turnout. So up to this sort of tur
23 out factor, you can Jjust convert

24 efficiency gap to seats if yvou know
25 the votes total for each election.
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0. Now, as I understand what
you're saying 1s that yvou agree that
the random plans that are drawn in

your ensemble without any partisan

449

data, Exhibit A, pronounced advantage

to Republicans.

Correct?
A. That's a qualitative
assessment, but I would call this

pronounced.

Q. You would call it pronounced?
A. I would.
Q. Okay.

And so, again, you have to
intentionally draw a plan to correct
for that advantage?

A. No . You don't have to
intentionally draw it to correct for
that. You can draw it neutrally and

then select for that.

Q. But Doctor Duchin, I think both

yvour report and Doctor Barber's report

show if you draw a bunch of maps using

a computer without, which is using

traditional redistricting criteria and
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not using any partisan data, vyou
result in a bunch of maps that have a
Republican tilt as you call 1it.
Correct?
A. So that's a mistake. That's
the most typical outcome. But when
you draw enough plans, you will have
thousands that have better partisan
fairness properties
Q. But the most typical outcome 1is
plans with a Republican tilt.
Fair?
A. Absolutely. And I'm not aware
of any rule that requires that we pick
the most typical. I think we're
trying to choose an excellent plan.
Q. So you would pick a plan that
does not go with the most typical
outcome?
A. So the analogy that I gave
earlier is to compactness. I wouldn't
prefer a plan over typical compactness
score. I would prefer an excellent
compactness score.

Q. Turning to page 19 of vyour

SARGENT'S COURT REPORTING SERVICE, INC.
(814) 536-8908

A748




07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

07:

01:

01:

01:

01:

01:

01:

01:

02:

02:

02:

02:

02:

02:

02:

02:

02:

02:

02:

02

02

02

02

02:

02:

02:

39

42

49

51

57

05

05

05

05

06

07

07

11

13

17

17

:21

122

124

126

30

30

31

Case 1:22-cv-00208-JPW-KAJ-PS Document 101-6 Filed 03/25/22 Page 53 of 199

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

451

report, Doctor Duchin. You were
looking at this earlier with counsel
in your partisan bias. And as I
understand it in that chart, all of
the dots that represent the Governor's
plan are all on the most Democratic
leaning portion of your violin plot.
Correct?

Yes. Let's check.

All with the exception ---
Not the first.

-—-——- of the 2014 election?

b= O O

Yeah. It looks like 2014,
Governor 1s in the second visible
position. And then the others are ---
I'm reviewing now. The others are in
the last visible position.

Q. So this means, Doctor Duchin,
that with the exception of one
election, so for the 11 of the 12
elections you looked at, the
Governor's plan produces a higher
partisan bias for Democrats than
nearly all of the ensemble maps.

Correct?
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A. No, a lower partisan bias.
That's the thing. Zero here 1s the
lowest. And so it produces --- 1

agree with almost every piece of your
sentence, except that the other
direction. It's that in almost every
election, it produces the lowest
partisan bias level available.
Q. You're saying a partisan bias
when compared to zero.
Correct?
A. That's how it works.
Q. But when you compare it to the
ensemble of maps, 1t's more
pro-Democrat than almost all of the
ensemble of maps on partisan bias.
Correct?
A. I don't think that's the right
way to summarize what we see here.
0. Well, how else would you
describe that the purple dots being on
the very top part of this graph? It
is an outlier when compared to the
ensemble of maps, 1s it not?

A. We agree that it's an outlier.
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0. An outlier in the favor of
Democrats?
A. I can't agree with that. An

outlier in favor of minimal partisan

bias.

Q. When you're comparing it to
zero?

A Yes

ATTORNEY VANCE:

No further guestions.
Thank you, Your Honor.

ATTORNEY GORDON:

Preparing in a hotel
room and there are a lot of papers
that you've to walk around with.

THE WITNESS:

I understand.

CROSS EXAMINATION

BY ATTORNEY GORDON:

Q. Okay.
So I represent the
Congressional Intervenors.

Reschenthaler 1 and Reschenthaler 2

453

is
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what we submitted to the Court?

JUDGE MCCULLOUGH:

Counsel, you can take
off your mask?

ATTORNEY GORDON:

Oh, delightful.
BY ATTORNEY GORDON:
Q. Just real guick while I'm
thinking about it, on Table 4.3 that
you were Jjust talking about, at the
bottom there's an ensemble mean. Do
you happen to do an ensemble range?
A. Do you have a page number?
Q. It is page four of your last
report of yesterday's report.
A. Yes, the red and blue table.
Yes, that's the one.
Q. Do you have a range as opposed
to a mean for the ensemble line?
A. I certainly have 1t available
in my data. But since I didn't put it

in the report, I don't know it Dby
heart.
Q. Fair enough.

And are these numbers percents
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that are in this table?
A. Oh, okay. Good guestion. So
what are the units of these numbers.
Q. Yes.
A. Yeah, okay. It varies. So
efficiency gap 1is in terms of wasted
votes over total votes. So you can
interpret that as a vote share.
Q. Is that a percent?
A. If you --- 1it's not a percent.
It's a share. So the number 1 would
be 100 percent. But it's --- you can
Q. And I'm really only concerned

with that first column and here's why.
A. Sure.

Q. When Professor Persily
presented to the Pennsylvania Supreme
Court in 2018, he talked about his
model, then he talked about percent
range. So I'm just trying to make a

one to one.

A. Sure.
Q. And he said in his range, 1t
was .1 to 4.5 percent. So I'm Jjust
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trying to translate your ---.

A. Let me help you with that.
Q. Yes.
A. So if you wanted to turn thes

into something comparable to an
individual election, you'd need to
divide by 12 because this 1s the sum
over 12 elections.

Q. So if you divide by 12, you g
a percent?

A. Yes. Then you can interpret

that way.

Q. Lovely. Okay. Now I'm on
board. All right. I'm learning as
go. This is some fancy math.

A. I guess.

Q. We've heard you say, but I Jju
want to make sure i1it's clear. The

best plan before the Court is in you
opinion is the Governor's plan.
Is that correct?

A. I think a term like best, vyou

456

e

et

it

I

st

r

know, 1t 1s in the intersection of two

ways of slicing the maps and it's th

only plan that is so. I think it's

e

an
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excellent map.
Q. And frankly, I'm Jjust guoting

the terminal sentence from your report

A. Sure.

Q. --- where you declare it to be
the best.

A. Well then, let's go with that.
Q. Fair enough. And yvou realize
yvyou're the third expert today to give
the third opinion on which one's the
best?

A. I am sure that there will be as
many opinions as there are experts.

Q. I agree. Okay.

So let's look at your report. Are you
confident in the numbers that are in
this report?

A. I'm glad you asked that. It
can be really hard to produce good
numbers under time pressure.

0. Uh-huh (yes)

A. But I have an excellent team of
research assistants and we subjected

these numbers to really rigorous
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checks. So I am very confident.
Q. Very good. All right.

So 2B, excuse me, Section 31,
vou talk about all plans are
contiguous. That includes
Reschenthaler 1 and Reschenthaler 2.

Correct?

A. Yes.
Q. And closely population balance,

that includes Reschenthaler 1 and
Reschenthaler 2.

Is that correct?
A. Yes.
Q. Okay.
And then yvou analyze the compactness,
and hopefully I can short circuit
this. You would agree that
Reschenthaler 1 and Reschenthaler 2
are compact?
A. Yes, and I'm looking just to
verify. Yes, they are. They are
reasonably compact.
Q. Okavy.

And we'll look at our county

splits there just for Reschenthaler 1
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and Reschenthaler 2. You would agree
with me that Reschenthaler 1 and
Reschenthaler 2 split 13 counties?

A. Yes.

Q. And yvou would agree with me
that's the lowest county split of all
the maps that you reviewed?

A. Yes, I would characterize that
as aggressive pursuit of county

integrity.

Q. That's what we're going for.
A. Yeah.
Q. And county pieces 29, also the

lowest number.

Is that correct?

A. Yes. Those are closely
related.
Q. Uh-huh (yes) . And then

municipal splits, 16 tied for the
lowest?
A. That's correct.
Q. And 33 also tied for the lowest
in terms of municipal pieces.

That's correct?

A. Yes.
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Q. Okavy.

So do you agree with me

460

that a

17 district compact, contiguous, and

equal population map can be drawn with

just 13 county splits?

A. Well, I think i1t can be drawn
with fewer 1f yvou're willing to
sacrifice compactness a little bit
more.

Q. But would you agree that could
be done with 137

A. You'd have to tell me what the
threshold is for reasonable
compactness. I am trying to answer
your guestion truly.

Q. I think the answer --- well,
it's your guestion to answer. But

what I think we just went through 1is

you agreed ours were compact,

contiguous, and equal population that

had 13 districts. So I think vyou
agree 1t can be done.
Is that right?
A. The problem is that compactness
is a graduated phenomenon.
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Q. Is Reschenthaler 1 and
Reschenthaler 2 compact?

A. It's reasonably compact, but
others are more compact.

Q. That's not the gquestion. The
question is, and I'll repeat 1it. Do
you agree a 17 district map can be
drawn that 1is compact, contiguous,
equally populations and splits Just 13
counties?

A. Add the word reasonably compact

and I agree.

Q. Reasonably compact?

A. Yes, I agree.

Q. Ideal. Okay.

Same guestion. Do you agree that a 17

district compact, reasonably compact
if nothing else, contiguous and equal
population can be drawn with just 16
municipal splits?
A. Yes.
Q. Okay. All right.

So I just want to gquick go
through this chart, and we'll Jjust

focus on Reschenthaler 1. If you go
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