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THE LEGISLATIVE DEFENDANTS’> OPPOSED MOTION TO
EXCLUDE THE UNRELIABLE SIMULATION-BASED EXPERT
TESTIMONY OF SEAN P. TRENDE

The Court should exclude the “sophisticated social-science analysis” simulation-based
testimony of Sean P. Trende as unreliable and as a remedy for his destruction of the 2,040,000
simulated maps he claims underly his opinions. Mr. Trende’s expert opinions are putatively based
upon him having generated maps, having analyzed those maps, and having compared those maps
with New Mexico’s current congressional districts. But Mr. Trende didn’t save even one of the
simulated maps so that they could be tested against his analysis and opinions. No one, including
Defendants or the Court, can examine, test, or challenge the bases for his opinions. Regardless of
the explanation for his inability to produce his maps, be it his lack of expertise with the simulation
software he downloaded, simple negligence in drafting his computer scripts to use that simulation
software, or something else, the effect is the same. There is no evidentiary foundation for Mr.
Trende’s opinions and there is no way to establish that his opinions are reliable. This motion does
not seek to challenge Mr. Trende’s status as a qualified expert—although his report, source code,
and deposition testimony are replete with inconsistencies and misstatements —and instead focuses
on the narrow and well-established law of New Mexico that expert testimony is inadmissible absent
a showing of reliability. Mr. Trende destroyed the facts and data underlying his opinions. His

opinions should be excluded.



1. STATEMENT OF RELEVANT FACTS

1.1. Mr. Trende’s opinions are based upon his verified report that claims to be
based upon 2,040,000 simulations and his analysis of those simulations.

1. On August 11, 2023, Plaintiffs filed the “Expert Report of Sean P. Trende” with the
court. [Exh. A] Mr. Trende signed his report under penalty of perjury. [Exh. A, p. 78]

2. Plaintiffs’ Annotated Findings of Fact and Conclusions of Law (“FFCLs”)
repeatedly describe Mr. Trende’s opinions and analysis of his claimed 2,040,000 simulations as the
sole basis for his alleged “sophisticated social-science analysis” that Plaintiffs claim reflects an
“extreme partisan gerrymander.” [Exh. B, FFCLs at p. 4 5, p. 11 q 20, p. 13 q 23, p. 14 q 24,
pp. 15-16 G 27-28, pp. 21-22 9 36, p. 27 q 44, pp. 29-30 G 48-50, pp. 36-37 ] 60-62]

3. Sections 6.4.1 and 6.4.2 of Mr. Trende’s report are titled “Baseline Simulations”
and “Additional Simulations.” In Section 6.4.1, [Exh. A, pp. 43-60], Mr. Trende claims two have
performed two sets of 1,000,000 simulations. [Z4. pp. 44, 54]' In Section 6.4.2, [d. pp. 61-75], Mr.
Trende claims to have performed four additional simulation scenarios of 10,000 simulations each.
[Zd. pp. 61, 64, 67, and 72]

4. Mr. Trende’s purported analysis of those 2,040,000? simulations is reflected in
Section 6.4.1’s and 6.4.2’s narrative and in the attendant Figures 19 through 42. The histograms,

dot plots, and box plots in those figures refer to “Simulated Maps.” [d. pp. 43-75]

! Mr. Trende makes repeated references to “millions” of maps: “[o]nce the simulation creates our
1,000,000 maps, [Exh. A p. 44]; “[t]o calculate the index, we take each of the 1,000,000
simulated maps,” [7d.]; “all the districts in each of the 1,000,000 simulated maps,” [#d. p. 47];
discussing “3 million dots” representing the three congressional districts. [/d. p. 48]

2 Mr. Trende’s deposition testimony is that both of the alleged 1,000,000 simulation consisted of
“half a million” duplicates. [Exh. C, Dep. ST 54:13-54:16]
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1.2. Mr. Trende’s report misstates the manner in which he performed his alleged
simulations, is inconsistent regarding the number of simulations performed,
and is contradicted by his computer scripts that could only produce 240,000
simulations.

5. In his verified report, Mr. Trende testified that he performed his simulations “at
home on a Dell Alienware desktop with an 19 processor.” [Exh. A, p. 20] At his second deposition,
Mr. Trende contradicted his earlier sworn testimony stating that he performed his simulations on
a 16-core AMD processor, not an Intel 19 processor. [Exh. C, Dep. ST 154:18-154:20] Mr. Trende
explained that the inaccurate testimony was “probably a leftover from having done it on a laptop
once and forgetting that I didn’t get an Intel chip on this, I got an AMD chip.” [/d. at 153:13-153:24]

6. Although Mr. Trende claims and his report sometimes reflects having performed
“millions” of simulations, his report also states that he created “50,000 simulated maps.” [Exh. A,
p- 47] Mr. Trende responded to that contradiction stating “[t]hat should be a million. That is a
typo, I think.” [Exh. C, Dep. ST 72:12-73:3]

7. Prior to his deposition, Mr. Trende produced computer scripts that he claims to
have copied and authored to perform the 2,040,000 simulations that form the basis of his analysis
and his creation of histograms, dot plots, and box plots allegedly visualizing that analysis, including
computer scripts titled “05-Part-6-4.R” and “06-Part-6-4b.R”. [Id. at 28:19-29:16, 51:12-51:22,
35:18-36:14]

8. The computer script “05-Part-6-4.R” that Mr. Trende claims generated two sets of
1,000,000 simulations only performed two sets of 100,000 simulations. [/d. at 43:8-44:17, 49:11-
49:16] Mr. Trende addressed the discrepancy between his report’s claim of two sets of one million
maps and his computer script’s instructions to create two sets of 100,000 maps:

it appears that I changed it from a million to 100,000 for some purpose and didn’t

change it back for you. It’s obvious, from the histograms in the report, that it was a
million maps.
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[Exh. C, Dep. ST 44:13-44:17] After his first deposition Plaintiffs produced an altered version of
Mr. Trende’s computer scripts that set the number of simulations to 1 million rather than 100,000.

[1d. at 144:15-145:2]

1.3. None of the histograms or figures in Section 6.4 of Mr. Trende’s Expert
Report were generated by the computer scripts produced by Mr. Trende.

9. Mr. Trende’s “05-Part-6-4.R” and “06-Part-6-4b.R” scripts would have generated
figures, including histograms, labeled “Simultated Maps” for Sections 6.4.1 and 6.4.2 of his report.
[1d. at 35:18-35:23]

10.  Mr. Trende’s explanation for the discrepancy between his report’s “Simulated
Maps” and the “Simultated Maps” as would have been produced by his source code was that he
made pre- and post-report changes to the scripts:

And when I created these images myself, I hash tagged out the title line in the

functions that made the map. I must have unhash-tagged them so that, when Dr.

Chen or whomever ran the code, they would be able to match the output file with
the document in the report.

[Id. at 36:10-36:14]
11. Mr. Trende went on to testify that the computer scripts produced by Plaintiffs were
an earlier version of his scripts and not the version that he used to perform the alleged 2,040,000

simulations or to generate his report. [/d. at 38:1-38:9]

1.4. Mr. Trende’s scripts were configured to destroy his alleged simulations and
those simulations cannot be reproduced.
12. Mr. Trende did not produce any of the simulated maps that he claims to have
created and analyzed. After admitting that he did not save any of those maps, [7d. at 22:11-22:20],
Mr. Trende testified that the 2,040,000 maps had not been destroyed “because the code is created

with the seed set in it [and] should be replicable by plaintiffs’ experts or defendants’ experts.” [/d.
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at 23:1-23:3] Mr. Trende testified that he instructed the simulations to be reproducible because
“presumably, your expert will want to see and reproduce the maps that were created....” [/d. at
47:24-48:10] Mr. Trende also testified that in past expert engagements he had received maps from
the opposite parties. [/d. at 165:10-166:22]

13.  When asked whether he had tested whether his source code generated accurate and
reproducible results, Mr. Trende testified that “the fact there is a seed included should make it
reproducible.” [Zd. at 39:19-39:23, 50:4-50:5]

14.  After Mr. Trende’s first deposition, Plaintiffs produced maps that they claimed
were the 2,040,000 maps underlying his report. [/d. at 146:5-146:18] At his second deposition
addressing those “re-generated” maps, Mr. Trende initially testified that they were the same as
were used in his report. [/d. at 147:10-147:20]

15.  When examined regarding that claim, Mr. Trende testified that he was unfamiliar
with the version of the simulation software he allegedly used, did not know how to determine the
version of the software and, beyond “how Sequential Monte Carlo algorithms worked,” he was
unaware of how the simulation software actually worked. [/d. at 157:9-157:21, 156:1-156:5]

16.  Mr. Trende testified that he had referenced the manual for the free downloaded
simulation software he used, had not “sat down and read it cover to cover,” and did not know
whether the revised manual applied to the unknown version of the free simulation software he had
downloaded. [/d. at 156:6-156:9, 157:2-157:14] The manual provided that when the simulation
software was used on hardware like Mr. Trende’s it would not create reproducible simulations
unless specifically instructed to do so. [/d. at 158:6-159:5]

17.  However, based upon the source code for the simulation software having been
published on January 31, 2021, before he said he installed the software, and based upon the source
code’s internal documentation providing that the simulations were not reproducible, Mr. Trende
finally admitted that he could not reproduce the alleged 2,040,000 simulations underlying his

opinions. [/d. at 161:12-163:3, 163:24-164:5]
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2. ARGUMENT

2.1. Mr. Trende’s simulation-based opinions should be excluded because the
destruction of his alleged 2,040,000 simulations renders his opinions
irrelevant, untestable, and unreliable.

The court should exclude Mr. Trende’s simulation-based opinions—described by Plaintiffs as
“sophisticated social-science analysis”—because they are definitionally unreliable. There are three
prerequisites for the admission of expert testimony in New Mexico’s courts: (1) the expert must be
qualified; (2) the expert’s testimony must assist the trier of fact; and (3) their testimony must be
limited to the area of scientific, technical, or other specialized knowledge in which they are
qualified. Rule 11-702 NMRA; State ». Torres, 1999-NMSC-010, q 23, 127 N.M. 20; State ».
Alberico, 1993-NMSC-047, q9q 43-45, 116 N.M. 156. Although there is ample evidence that Mr.
Trende is not qualified to render opinions regarding simulation analysis, such as his conflicting
testimony regarding the computer on which he performed his simulations and the number of
simulations he performed, 50,000, 240,000, or 2,040,000, and his admissions that he doesn’t
understand and misused the simulation software he downloaded, doesn’t know what version of the
software he used and doesn’t know how to learn that information, and didn’t bother to read the
user manual as it relates to the simulations he claims he performed, this Motion addresses
Plaintiffs’ inability to establish the reliability of Mr. Trende’s expert opinions because of his
decision to destroy the facts and data underlying his opinions.

Both the second and third prerequisites for the admission of expert testimony require a
showing of relevance and reliability. State . Downey, 2008-NMSC-061, q 30, 145 N.M. 232; State
v. Anderson, 1994-NMSC-089, q 14, 118 N.M. 284; Alberico, 1993-NMSC-047, 99 44-45; United
States v. Jakobetz, 955 F.2d 786 (2d Cir. 1992); Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 579
(1993). The trial court’s first task is to determine whether the testimony is sufficiently reliable and
relevant to help the fact finder in reaching accurate results. Anderson, 1994-NMSC-089, q 16
(citations omitted). Critically, “[e]xpert testimony may be received if, and only if, the expert

possesses such facts as would enable him to express a reasonably accurate conclusion as
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distinguished from mere conjecture.” Downey, 2008-NMSC-061, q 32 (emphasis added). a
proponent of expert testimony must show that the “theory or technique ‘can be (and has been)
tested’” id. q 15, citing Daubert, 509 U.S. at 593, or that the “basic data may be verified by court
and jury.” Jakobetz, 955 F.2d at 797-98. Expert testimony is unreliable and inadmissible where its
premises are unsupported by the evidence. /d. q 34, citing Hathaway v. Bazany, 507 F.3d 312, 318-
19 (5th Cir. 2007); see also Rule 11-705 NMRA (the expert may be required to disclose the facts or
data underlying an opinion on cross-examination).

No one, including the Legislative Defendants or the Court, can test Mr. Trende’s opinions
against his underlying simulations because they do not exist and cannot be duplicated. [Fact Nos.
12, 17] The consequence of Mr. Trende’s choices not to save those simulations and to use the
simulation software in a way that prevents the simulations from being reproduced are plain.
Plaintiffs cannot establish that Mr. Trende’s theories and techniques were applied appropriately
because no one can examine them in light of the simulations. Plaintiffs cannot establish that Mr.
Trende’s simulations were appropriate. If Plaintiffs seek to provide substitute data for that which
Mr. Trende destroyed, there is no way to compare the substitute maps with the original maps that
Mr. Trende claims formed the basis of his report and opinions. Plaintiffs cannot show that Mr.

Trende’s opinions relevant or reliable and they must be excluded.
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2.2. Mr. Trende’s simulation-based opinions should be excluded as a remedy for

destroying the facts and data underlying his opinions.

Mr. Trende’s “sophisticated social-science analysis” should also be excluded as a remedy for
his destruction of his alleged simulations. In State ». Gutierrez, 2021-NMSC-008, 482 P.3d 700, the
Court addressed the destruction of facts and data underlying an expert’s opinion. During a murder
investigation, the State performed a polygraph examination of an early suspect with a motive to
commit the crime. /4. q 65. Although he denied shooting and killing the victim, the polygrapher
reported that the suspect’s responses were deceptive or false. /4. Without a viable criminal suspect,
the State lost the underlying charts and recordings of the examination. /4. q 66. Years later the
defendant was charged and, upon learning of the polygraph, sought to use it to exculpate himself.
Id. 99 65-66. Because the State had lost the facts and data underlying the polygraph report, the
State stipulated to the admission of the report but identified an expert witness to testify about the
unreliability of the polygraph results. /d. q 67. After the defendant was convicted and appealed the
trial court having permitted the state to present expert testimony, the Supreme Court identified
two alternative remedies for the destruction of the facts and data underlying an expert report. 7d. q
70. First, the trial court could exclude all evidence which the lost evidence might have impeached;
second, it could allow admission of all of the evidence that the lost evidence would impeach with
full disclosure of the loss and its relevance and import. 4., citing State . Chouinard, 1981-NMSC-
096, q 23, 96 N.M. 658. The trial court’s “choice between these two alternatives depends on the
court’s ‘assessment of materiality and prejudice. The fundamental interest at stake is assurance
that justice is done, both to the defendant and to the public.’” /4. Because the circumstances of the
State’s destruction of the evidence was not deliberate or in bad faith, and because the criminal
defendant wanted to introduce the State’s polygraph results, the trial court had appropriately
chosen the second option. /4. ] 69, 71.

Applying State . Gutierrez to this case, Mr. Trende’s simulation-based opinions should be
excluded. The 2,040,000 alleged simulations underlying Mr. Trende’s expert opinions are

material —in fact, fundamental—to his opinions and his destruction of those simulations is
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profoundly prejudicial to the Legislative Defendants. Mr. Trende’s report is unambiguous that his
opinions are based upon having performed “millions” of simulations and having analyzed those
same simulations. [Fact No. 3.] But Mr. Trende did not save the 2,040,000 facts and data
underlying his opinions so that they could be disclosed, reviewed, and tested. [Fact No. 12]
Although he could have, Mr. Trende did not configure his simulation software so that the
simulations could have been reproduced. [Fact Nos. 16-17] Mr. Trende admitted that the
Legislative Defendants would be prejudiced by his inability to disclose the facts and data underlying
his opinions and the corresponding impossibility of reproduction and testing. [Fact No. 12] Mr.
Trende’s simulation-based opinions should be excluded.

WHEREFORE the Legislative Defendants respectfully request that Mr. Trende’s simulation
opinions, Section 6.4 of his report, and all references to same in Plaintiffs’ Annotated Findings of
Fact and Conclusions of Law be excluded pursuant to Rule 11-702 NMRA because they are
unreliable and because they lack an evidentiary foundation, and as a remedy for Mr. Trende’s
inability to produce the 2,040,000 simulations claims underly his expert opinions, and for such

other and further relief as the Court deems just and proper.
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Expert Report of Sean P. Trende
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Olwer, et al.

August 11, 2023

Euh. &.2



T
P
&

e 20 Cluster of precincts with edge removed frovo spanning tree, creating two dis-

tricts.

LAY ST
ra N
........ < N
¢ ~ s
z N Ay
4 . 2
N /
\ &
H B
’ S 5
¢ 7 Y
5, b 2
5, N rd
Ay I3
ST R
5 7

Thig, then, 15 a microcosm of the approach that the SMC algorithm takes. To

X

simplify greatly, by sampling spanning trees of New Mexico’s precinets and then removing

the math

two connections, the software produces three randomly drawn districts. While

is quite coraplicated, this approach produces a randora sample of maps that mirrors the

overall distribution of possible maps, similar to the way a high-quality poll will produce
a randorn sample of respondents that reflects the overall population. While the process

s cornplicated, it can be ruu on a laptop corapute

Imiportantly, these maps are drawn without providing the software with any po-

litical information. In other words, these maps help inform an analyst what maps would

tend to look like in New Mexico if they were drawn without respect to politics.
Of course, other features, such as respect for county lines, compactness, or respect

i

of district lines as well; these tra-

for geographic features could play a role in the drawi
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The Second District changes from one where Democrats won only 1 of the ten
statewide races into one where it won ten of ten. At the same time, Democratic per-
formances in the other 10 races are not appreciably weakened; Democrats won all 10
statewide races under both the previous and current lines.

The upshot of this was that the only Republican in the state’s congressional dele-
gation, Congresswoman Yvette Herrell, was defeated. She was one of only two Republican
incumbents who lost in what was, generally speaking, a favorable environment for the
Republicans. This gave Democrats complete control of the state’s delegation for only
the third time since it began electing members of Congress through congressional dis-
tricts, and was just the first time this happened in a year that was not an exceptionally
good environment for Democrats (the other two elections where this occurred were 2008
and 2018). And it occurred even as Republicans were winning 44.9% of the statewide
vote for Congress. See "New Mexico Election Results,” New York Times, available at
https://www.nytimes.com/interactive/2022/11/08/us/elections/results-new-m
exico.html?action=click&pgtype=Article&state=default&module=election-res

ults&context=election_recirc&region=StateNavMenu

6.4 Simulations
6.4.1 Baseline Simulations

To conduct the simulations, I gathered and joined publicly available data with

political and demographic data at the census block and precinct levels.  After unifying
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the data at the precinct level, I instructed the simulation to create 1,000,000 sets of
three reasonably compact districts, which respect county subdivisions. [ was then able
to compare the partisanship of the enacted districts to the ensemble of maps.

We can think of this approach as answering the questions, “What would happen if
we selected 1,000,000 individuals, gave them basic instructions to keep districts modestly
compact and to keep populations equal, withheld political information from them, and
then sent them out to draw maps? What sorts of maps would they produce?”

Once the simulation creates our 1,000,000 maps, it calculates the partisan lean of
the districts. We can then compare the simulated districts to the enacted map to ensure
that they perform comparably well on traditional redistricting criteria. That is to say, we
ensure that the Legislature would not have to sacrifice traditional redistricting criteria in
order to achieve more balanced maps.

To best illustrate the degree to which the 2022 Map reflects outliers when com-
pared to maps drawn without partisan information, I employed the “gerrymandering
index,” proposed by Bangia et al. (2017) and endorsed by McCartan and Imai in their
paper setting forth the algorithm used to generate the districts in this report. See Cory
MecCartan & Kosuke Imai, Sequential Monte Carlo for Sampling Balanced and Compact
Redistricting Plans, Annals of Applied Stat (forthcoming) (manuscript at 24-25), available
at https://arxiv.org/pdf/2008.06131. pdf.

It is conceptually similar to the idea of root mean squared error (used throughout
statistics). To caleulate the index, we take each of the 1,000,000 simulated maps and rank
the districts from most heavily Democratic to least heavily Democratic. We then average
Democratic vote shares across ranks. This tells us, generally speaking, what percentage
Democratic vote share we would expect the most heavily Democratic district to have in
a map drawn without respect to politics, what we would expect the second-most heavily
District to have, and so forth.

Of course, some areas might be conducive to a wide range of partisan outcomes

depending how the map is drawn. To help account for this, we then calculate the de-
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viations in each plan in the ensemble from the mean for each “bin.” To make this less
abstract: say that the most heavily Democratic district in the ensemble, on average,
gives the Democrats 93.9% of the vote. A district in the ensemble whose most heavily
Democratic district was 92% Democratic would have a deviation of 1.9% for that rank,
while one whose most heavily Democratic district was 97% Democratic would have a
deviation of 3.1%. Next, say that the second most heavily Democratic district in maps
in the ensemble is, on average, 92.2% Democratic. A map whose second most heavily
Democratic district has a Democratic vote share of 87% would have a deviation of 5.2%,
and so forth. To emphasize large deviations (and to make them all positively signed)
these values are then squared and added together to give us a sense of how far maps
drawn without respect to political data will tend to naturally vary from expectations.

In simplified terms, this gives us the total deviation from the ensemble for all the
districts in the plan, while giving more weight to particularly large misses; dividing by
three gives us the average deviation. The square root is then taken, which effectively
puts everything back on a percentage scale. We then engage in the same exercise for the
2022 Map and compare those scores to those in the ensemble.

The utility of this exercise is that it looks at maps as a whole, rather than in

isolation. The results are displayed below:
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Figure 19: Values of Gerrymandering Index, Simulated Maps (Red Line = 2022 Map),
Using 2020 POTUS as the Metric for Partisanship
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The ensemble maps have, on average, a Gerrymandering Index of around 1.3%.
The 2022 Map, on the other hand, is far on the tail of the distribution. It has a Ger-
rymandering Index of 6.4%, over four standard deviations from the mean. Of the maps
in the ensemble, only 1,103 maps, or 0.11%, had larger gerrymandering indices. The
probability that the 2022 Map would be drawn by map drawers who were avoiding po-
litical information is vanishingly small. In fact, there is a roughly a one-in-1,000 chance
that this map would be produced by someone drawing under the same parameters as the
computer. To put this in context, the typical standard in the political science discipline

for rejecting the possibility that an outcome was merely a result of chance is 1-in-20, or

5%.
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Put simply, it is implausible, if not impossible, that this map was drawn without
a heavy reliance upon political data and was likely drawn to favor or disfavor a political
party.

Interrogating the maps from a different angle makes clear that the party that the
Legislature intended to favor was the Democratic Party, and the one that it intended
to disfavor was the Republican Party. To see this, consider the following dotplot. In
this plot, all the districts in each of the 1,000,000 simmilated maps were sorted from most
Democratic to least Democratic. Each of these districts then received a dot in the plot.
At the far right, above the number 3, you will notice a large cluster of blue dots spread
between 56% and 69%. That means in every plan, the most heavily Democratic district
fell somewhere between 56% and 69% Democratic.

The next cluster to the left, hovering above the number 25, consists of blue dots

ranging between 49% and 61%. &

second-most Democratic district typically fell between 49% and 61% Democratic.
I have also added a dashed horizontal line at 52.27% Democratic. This represents
Biden’s two-party vote share from 2020. In other words, this marks the point where a

PVI flips from favoring Republicans to favoring Democrats.
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Figure 20: Democratic Vote Shares, Ranked by Partisanship, in Simulated Maps, Using
2020 POTUS as the Metric for Partisanship. Black Dot = 2022 Map
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Here, we can see that the most Republican district is at the extreme of the dot-
plot. Only a handful of the randomly generated maps returned three districts at least as
Democratic as the 2022 Map. We can also see how this was brought about: The most
heavily Democratic district is made much more Republican than we would expect, but
not so Republican that the incumbent would be seriously endangered.

One shortcoming of these dotplots with a large number of districts is that much
of the detail is lost. In short, you cannot plot 3 million dots on a 8.5” x 11”7 page without
a significant amount of overplotting. To address this, in the past I have utilized boxplots
(as have other scholars, including McCartan and Imai). While these are less intuitive

than the dotplots, they don’t suffer from the “overplotting” issue.
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The way to read a boxplot is as follows: The black horizontal lines represent the
median of the distributions. The boxes enclose the middle half of the map values (this
statistic is known as the “interquartile range” or “IQR”). The vertical lines coming off
of the boxes, known as “whiskers” represent values that are within 1.5 times the values
of the “box” in either direction. So, for example, here the boxes for the most Republican
district range from 44.6% Democratic to 45.9% Democratic, a range of 1.37 percentage
points. The top whisker then ranges from 45.9% to 48%, while the bottom whisker
ranges from 44.6% Democratic to 42.5% Democratic. Beyond that, the black dots reflect

outliers.

Figure 21: Democratic Vote Shares, Ranked by Partisanship, in Simulated Maps, Using
2020 POTUS as the Metric for Partisanship. Black Dot = 2022 Map
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As we can see, all of the districts in the Enacted Map would be classified as
outliers. Moreover, they are outliers in a very particular manner. The districts that we
would expect to be heavily Democratic are still Democratic, but much less so than we’d
expect. On the other hand, the district we would expect to be a Republican district
is made much more Republican than we would expect. Indeed, its base partisanship is
flipped. This pattern reflects the cracking of Democrats in heavily Democratic districts,
and their packing into areas where we would expect to see Republican districts, thereby
diluting the Republican vote. We see this pattern repeatedly in states where courts have
struck down maps; it is the very DNA of a gerrymander. See also Gregory Herschlag,
et al., Quantifying Gerrymandering in North Carolina, 7 Stat. & Pub. Pol. 30, 33, 34
(2020) (referring to this pattern as the “signature of gerrymandering”).

If we conduct our analysis using the political index described above to measure

district partisanship, the results are substantively the same.
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Figure 22: Values of Gerrymandering Index, Simulated Maps (Red Line = 2022 Map),

Using Political Index as the Metric for Partisanship
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Figure 23: Democratic Vote Shares, Ranked by Partisanship, in Simulated Maps, Using
Political Index as the Metric for Partisanship. Black Dot = 2022 Map
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Figure 24: Democratic Vote Shares, Ranked by Partisanship, in Simulated Maps, Using
Political Index as the Metric for Partisanship. Black Dot = 2022 Map
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But these simulations assume that the entire map is redrawn. We know from the
above, however, that the mapmakers didn’t completely redraw the map. Instead, they
drew from just two areas of the map. See also NMSA 1978, § 1-3A-7(A)(10) (empowering
the citizen’s redistricting committee to “to the extent feasible . . . preserve the core of
existing districts.”).

In situations like this, political scientists will often “freeze” precincts together.
This is described in more detail in McCartan and Imai’s ‘vignette’ explaining more
complex redistricting environments. See https://alarm-redist.org/redist/articles /map-
preproc.html. The most frequent reason for doing this is where the Voting Rights Act is

involved. So, for example, in Maryland, I froze the two districts where African-Americans
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comprised more than 50% of the voting age population (this also necessitated the freezing
of a third district, due to geographic constraints). To be sure, there are multiple ways to
draw VRA-compliant districts in Maryland, but because VRA analyses are so sensitive
and fact-specific, I simply conceded, for sake of argument, that the legislature had drawn
those districts in a considerate, fair manner. In New York, I engaged in a similar anal-
ysis, freezing the districts where Whites did not comprise a majority of the voting age
population and running the simulations on the remaining precincts.

To account for the fact that New Mexico has a history of relatively small changes
to its districts and anticipating that the state may offer a desire to at least somewhat
continue that trend today, I performed a second set of analyses, which only allowed the
precincts the mapmakers swapped between districts to move. That is to say, the precincts
from District 1 under the previous lines that were still in District 1 under the new lines
were locked together. Likewise, the precincts from District 2 under the previous lines that
were still in District 2 under the new lines were locked together, as were the precinets
that stayed in District 3.

In effect, this process concedes to the mapmaker that it was proper to keep the
precincts in the same district that the mapmaker opted to keep in place; in effect 90%
of the map is conceded to the mapmaker. We can therefore ask ourselves: Given the
precincts that the mapmakers thought could be swapped between districts, how likely is
it that they would have ended up with maps containing the partisan breakdown that the
2022 Maps produced?

Even under such extensive concessions the answer is: It would be astonishingly
unlikely. None of the 1,000,000 additional maps in this ensemble has the gerrymandering
index of the 2022 maps. The average index score is 0.62% for the ensembles. For the
Enacted Plan? It is 2.95%, or over seven standard deviations from the mean. It is not
on the tails, it is beyond them. It is virtually impossible to arrange the precincts that
the mapmakers swapped between districts and come up with anything resembling what

the legislature came up with, at least without heavy reliance on partisan data.
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Figure 25: Values of Gerrymandering Index, Simulated Maps (Red Line = 2022 Map),

Using 2020 Presidential Election as the Metric for Partisanship, Only Precincts that were
Moved in 2021 Redistricting.
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Figure 26: Democratic Vote Shares, Ranked by Partisanship, in Simulated Maps, Using
2020 Presidential Election as the Metric for Partisanship, Only Precincts that were Moved
in 2021 Redistricting. Black Dot = 2022 Map
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Figure 27: Democratic Vote Shares, Ranked by Partisanship, in Simulated Maps, Using
2020 Presidential Election as the Metric for Partisanship, Only Precincts that were Moved
in 2021 Redistricting. Black Dot = 2022 Map
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None of the simulated maps rearrange the precincts that the mapmakers rear-
ranged and came up with a map where three districts leaned Democratic. Yet that is
exactly what the mapmakers produced here. Again, it is virtually impossible to rear-
range these precincts without heavily reliance on partisan data and produce the partisan
configuration that the mapmakers produced.

Looking at the index produces the same results:
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Figure 28: Values of Gerrymandering Index, Simulated Maps (Red Line = 2022 Map),

Using Political Index as the Metric for Partisanship, Only Precincts that were Moved in
2021 Redistricting.
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Figure 29: Democratic Vote Shares, Ranked by Partisanship, in Simulated Maps, Using
Political Index as the Metric for Partisanship, Only Precincts that were Moved in 2021
Redistricting. Black Dot = 2022 Map
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Figure 30: Democratic Vote Shares, Ranked by Partisanship, in Simulated Maps, Using
Political Index as the Metric for Partisanship, Only Precincts that were Moved in 2021
Redistricting. Black Dot = 2022 Map
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None of this should be surprising, given what the qualitative analysis revealed. In
simple terms, the core of District 1 that was retained gave Joe Biden 61.1% of the vote;
the core of District 2 that was retained gave Joe Biden 49.6% of the vote, and the core
of District 3 that was retained gave the winner of the 2020 election 61.3% of the vote.
The precincts that were moved gave Biden 46.6% of the two-party vote on average. To
allocate those precincts in such as to raise Biden’s vote share in a district takes work.

That is precisely what the mapmakers plainly did here.
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6.4.2 Additional Simulations

While the above should be sufficient to demonstrate conclusively that the Enacted
Plan is an extreme partisan gerrymander, we may look at other scenarios. Since this is
intended as a secondary analysis, I have limited the simulations run to 10,000 in each
scenario, which is more than enough in an SMC simulation to pull a representative sample
of maps.

The first set of simulations mimics the first inquiry above, except instead of using
vote outcomes, it uses registration. This is a secondary analysis because (1) as explained
above, registration does not necessarily correspond to voting in New Mexico (a registered
Democrat in southwest New Mexico can be very different than a registered Democrat
in Santa Fe; the same is true for Republicans); (2) the political science literature with
which I am familiar has almost entirely utilized vote outcomes; the simulations provided
in Rucho focused on election outcomes, not registration. Third, the available data don’t
match neatly with the shapefiles. The November 2020 data do match up mostly with the
VEST precinct shapefile, but it does require merging a precinct in Taos County. This
analysis is included only for the sake of completeness.

Regardless, using the Democratic share of two-party registration statistics brings
about marginally better results for the state. But the map is still an extreme gerrymander.
Just 1.92% of the ensemble’s maps have larger gerrymandering indices, and the map is

over 3 standard deviations from the mean (3.4 sd’s).
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Figure 31: Values of Gerrymandering Index, Simulated Maps (Red Line = 2022 Map),
Using Registration as the Metric for Partisanship.
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Figure 32: Democratic Registration %, Ranked by Registration Advantage, in Simulated

Maps. Black Dot = 2022 Map
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Figure 33: Democratic Registration %, Ranked by Registration Advantage, in Simulated

Maps. Black Dot = 2022 Map
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Likewise, running the simulations on the precincts that were swapped reveals simi-
lar outcomes, with only 1.2% of maps in the ensemble reporting more extreme registration

advantages for Democrats, and an outcome over two standard deviations from the mean:

Ernembio Distrints, Rankse
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Figure 34: Values of Gerrymandering Index, Simulated Maps (Red Line = 2022 Map),
Using Registration as the Metric for Partisanship, Swapped Precincts Only.
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Figure 35: Democratic Registration %, Ranked by Registration Advantage, in Simulated

Maps, Swapped Precincts Only. Black Dot = 2022 Map
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Figure 36: Democratic Registration %, Ranked by Registration Advantage, in Simulated
Maps, Swapped Precincts Only. Black Dot = 2022 Map
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Second, we can compare the plan the legislature enacted to the Citizen Commis-
sion’s Plan H, which is in many ways similar to the Enacted Plan. First, we should note
that our expectation should likely be that this would present unfavorably for Defendants.
An examination of the partisanship of the precincts that were retained from Plan H, and
the precincts that were swapped from Plan H shows that the mapmakers took a map

that was already favorably aligned toward Democrats, and made it even more so:
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Partisanship of Precinety Moved From Plan H tv Enacted Plans, By District
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In particular, the commission retained precincts from Plan H that created three
districts that voted for President Biden with at least 52.5% of the vote, roughly his
national vote share. It then transferred a collection of precincts from Plan H’s District 1
to District 2 that voted 55.1% for Biden. This was offset in part by moving a collection

of precincts from District 2 to District 1 that gave President Trump almost 60% of the

vote.

Likewise, the mapmaker shifted a net of over 14,000 Trump votes from District 2
in Plan H to District 3 in the Enacted Map. This group gave Biden just 34.1% of the

vote. In exchange, it shifted a group of voters that gave Biden 50.7% of the vote from

District 3 into District 2.
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Party registration tells the same story:
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Thus, it should be completely unsurprising that the resulting map represents an
extreme gerrymander, with an ultimate gerrymandering index 6.67 standard deviations

from the mean. Again, it is beyond the tails.
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Figure 37: Values of Gerrymandering Index, Simulated Maps (Red Line = 2022 Map),
Swapped Precincts from Plan H Only.
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Figure 38: Democratic Registration %, Ranked by Registration Advantage, in Simulated
Maps, Swapped Precincts from Plan H Only.
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Figure 39: Democratic Registration %, Ranked by Registration Advantage, in Simulated
Maps, Swapped Precincts from Plan H Only.
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A final consideration may be a desire to keep Indian Regervations and other In-
digenous homelands intact. To check this, I obtained a shapefile of Reservations from the
Redistricting Data Hub. I matched census blocks to the Reservations, and then merged
together precincts that overlapped those entities. Thus, every precinct that includes a
Reservation is merged together, ensuring that the Reservations are not split.

The answer does not change. Even with these precincts frozen together, the En-

acted Plan is an extreme outlier.
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Figure 40: Values of Gerrymandering Index, Simulated Maps (Red Line = 2022 Map),
Keeping Reservations Intact
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Figure 41: Democratic Vote Shares, Ranked by Partisanship, in Simulated Maps, Using
Presidential Vote Share in 2020 as the Metric for Partisanship. Black Dot = 2022 Map.
Reservations are frozen together.
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Figure 42: Democratic Vote Shares, Ranked by Partisanship, in Simulated Maps, Using
Presidential Vote Share in 2020 as the Metric for Partisanship. Black Dot = 2022 Map.
Reservations are frozen together.
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7 Additional Considerations

Finally, there may be other legitimate considerations that motivate a legislature.
Many of these are controlled for in the simulations above. However, it is worth comparing
the performance of the Enacted Map against previous New Mexico maps. To begin with,

we can examine the number of county splits.
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While previous maps haven’t had the minimum number of county splits possible,
they have never had more than six splits. The Enacted Map, however, splits nine, the
most in New Mexico’s history.

We can also look to see how the compactness of the Enacted Map’s districts
compares to previous maps in New Mexico. To do this, I employ three commonly utilized
metrics. The first two metrics are based on comparing the drawn district to a circle, which
is the most compact shape. The Reock score looks at the ratio of the area of the district to
the area of the smallest circle that would enclose the district (also known as a “minimum
bounding circle”). Ernest Reock, A Note: Measuring Compactness as a Requirement of
Legislative Apportionment, 1 Midwest J. Pol. Sci. 70, 71 (1961). This ratio will fall as
districts become distorted lengthwise; it therefore punishes long, bacon-like districts. A
“perfect” Reock score is 1, while a zero is a theoretical perfectly non-compact district.

The second measure is the Polsby-Popper score, which looks at the ratio of the area
of a district to the area of a circle that has the same perimeter as the district. Daniel D.
Polsby & Robert D. Popper, The Third Criterion: Compactness as a Procedural Safequard
Against Partisan Gerrymandering, 9 Yale L. € Pol’y Rev. 301 (1991). To understand
the motivation behind Polsby-Popper, sketch out a circle. Then erase some of the edge of
the circle, and have a narrow tendril snake into the district toward the center. The Reock

score would not change much, since the size of the minimum bounding circle remains the
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same and the area of the district does not change much, but the Polsby-Popper score
would fall significantly, since the perimeter of the district would be greatly increased.
A “perfect” Polsby-Popper score is 1, while a theoretical perfectly non-compact district
would score a zero.

The final measure that I examine is the Convex Hull score. It is similar to the
Reock score except that it uses the minimum bounding polygon instead of the minimum
bounding circle. To understand this, consider that a perfect square — something that
most people would consider a compact district — has a Reock score of 0.64. By allowing
for shapes other than a circle to be the benchmark, the Convex Hull score recognizes that
compactness can come in many forms. Like the other scores, a 1 is the most compact
district and a zero is a theoretical non-compact district.

The following table provides the average scores for New Mexico’s maps:

Polshy-Pappir Enavey Hal

1450

---------

By any metric, the districts produced in 2021 are some of the least compact dis-
tricts in New Mexico history. Using Convex Hull and Polsby-Popper, they are the least
compact Congressional Districts ever drawn. Using Reock scores, they are the second-
least compact Congressional Districts. Under any of the three metrics, the 2021 lines are

less compact than the preceding lines.
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8 Conclusion

A careful qualitative analysis reveals that the 2021 redistricting shifted large num-
bers of Democrats from the 1st and 3rd Districts into the 2nd, while shifting large numbers
of Republicans out of that district. The resulting map is one of the least compact maps in
New Mexico’s history, with a record number of split counties. It cracks the most Republi-
can region of the state, splitting it among three districts, while carefully ensuring that the
two Democratic districts — the 1st and the 3rd — don’t become dangerously Republican.

A simulation analysis confirms these suspicions. Across millions of maps, under
multiple assumptions and scenarios, the Enacted Map presents as an extreme outlier.
Note that the ensembles still present a wide array of district configurations for a would-
be mapmaker to choose from; the legislature’s discretion is not entirely cabined in. What
it cannot do is select this combination of precincts, which would almost certainly only
arise in a scenario where political considerations predominate.

In short, no matter how one looks at it, this map is an extreme gerrymander under
the test outlined by Justice Kagan and endorsed by the Supreme Court of New Mexico.

I declare under penalty of perjury under the laws of the State of New Mexico that
the foregoing is true and correct. See N.M. R. Civ. P. Dist. Ct.1-011(B).

Dated: August 11, 2023

Sean P. Trende

SEAN P. TRENDE
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Ct. at 2491, it also involved a companion challenge in Benisek v. Lamone, 348 F. Supp.
3d 493, 497-507 (D. Md. 2018), vacated and remanded sub nom. Rucho, 139 S. Ct.
2484, to Maryland’s Sixth District in its 2011 congressional redistricting map, Rucho,
139 S. Ct. at 2493. Both in Benisek and here, the challengers alleged that the
mapdrawers targeted a single district to flip it from Republican control to Democratic
control. Id. at 2510-11 (Kagan, J., dissenting). Both in Benisek and here, the
challengers presented candid statements from mapdrawers, revealing why they drew
the map the way they did (although, notably, Plaintiffs were effectively denied
discovery by Defendants and non-party Legislators, whereas the plaintiffs in Benisek
received robust discovery, including depositions of the gerrymanders). Id. Both in
Benisek and here, the challengers showed how the mapdrawers made substantial,
partisan cracking and packing of voters not necessary to reach population equality.
Id. And both in Benisek and here, there was an election under the challenged map
where the Republican challenger lost by a narrow margin in a favorable Republican
year. See Pls.Ex.30. But the evidence in this case is even more powerful because the
Benisek plaintiffs relied only upon this evidence, whereas Plaintiffs here have also
presented a sophisticated social-science analysis, comparing SB1 to one million
simulated maps—the same of type of simulation evidence, from the same expert,
which carried the day in Harkenrider v. Hochul, 197 N.E.3d 437, 453 (N.Y. 2022). So,
if Maryland’s Sixth District is an unconstitutional partisan gerrymander, as Justice
Kagan concluded was clear under her own test, the conclusion is even more obvious

here as to SB1.
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C. The Legislature Creates SB1 By Taking The Committee’s Most
Favorable Map For Democrats—The Concept H Map—And
Modifying It Into A Near-Perfect Partisan Gerrymander

20. After the Citizen Redistricting Committee submitted its three maps to the
Democratic-controlled Legislature, the Legislature did not adopt any of them.
Compare Pls Ex.1, with Comm. Rep.30-40. Instead, Democrat legislative leadership
took the Concept H Map—the map most favorable to Democrats—and adjusted it to
be a near-perfect partisan gerrymander for their party. See Pls.Ex.2, at 4. That is,
“the mapmakers took a map that was already favorably aligned toward Democrats,”
the Concept H Map, “and made it even more so[.]’ Trende Rep.67-68. Further,
legislative leadership blocked Republican legislators from their map-drawing process
in all material respects, perfunctorily meeting with Republicans about redistricting
yet refusing to incorporate any Republican input into the map ultimately proposed.
Pls.Ex.8, 49 7-11; Pls.Ex.32, 49 7-11. The Legislature ultimately introduced its
gerrymandered map as SB1; the Legislature passed the map with only Democrats
voting in support, while one Democratic Representative, an independent Senator, and
all present and voting Republican legislators voted against the map, id. 4 9; and the
Governor signed it into law, see Pls.Ex.13; see generally Pls. Ex.14.

21.In a text-message conversation between the Center for Civic Policy and
Defendant Senator and President of the Senate Mimi Stewart—who, along with other
members of legislative leadership, was responsible for the redistricting process—
reveals the Legislature’s precise strategy. Pls.Ex.2, at 4. In this conversation, held
during the drafting of SB1, Senator Stewart brags to a representative for Center for

Civic Policy that “[w]e improved [the Concept H Map] and now have CD 2 at 53% dp1

-11 -

Exh. B4



Representative Herrell, that, “We are sorry we've sent her to DC. Our Redistricting
session is offering a way out of her chaotic and divisive politics.” Pls.Ex.17, at 1.

23. Senator Stewart’s text messages and these other revealing statements from
key legislators are entirely consistent with objective analyses about SB1’s lines. The
Legislature partisan gerrymandered SB1 for the Democrats by cracking the State’s
Southeastern region among the State’s three congressional districts. Trende Rep.17,
31-43, 67-68. SB1 pushes District 1 and District 3 further into Southeastern New
Mexico, while shifting District 2 substantially into the Central region, which region
is the most populous and strongly favors Democrats. Id. at 17, 32. That is, with SB1,
the Legislature made politically targeted changes to the prior congressional map,
concentrated in the Southeastern and Central regions, id. 34-35, to “transform[ ]’
District 2 “from one where Republicans would generally be favored into one where
Democrats tend to win”—without making District 1 and District 3 “so much less
Democratic that they might seriously threaten their incumbent Democrats” in the
process, id. at 42. Simple partisan-composition calculations for each of the State’s
three districts under the 2011 Map and SBl-—calculations prepared by one of
Legislative Defendants’ own experts Kimball Brace, and which are generally
consistent with the analysis of Plaintiffs’ expert, Mr. Trende—demonstrate the
Legislature’s near-perfect gerrymander with SB1. As Mr. Brace calculates, under the
prior map, District 1 was 57.70% Democratic; District 2 was 44.75% Democratic; and
District 3 was 58.25% Democratic. Brace Rep.52 (pdf page number). Then, under

SB1, District 1 is 53.57% Democratic (a decrease of 4.13%); District 2 is 52.73%
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Democratic (an increase of 7.98%); and District 3 is 55.97% Democratic (a decrease of
2.28%). Id. at 73 (pdf page number); see also Trende Rep.42 (calculating similar
pattern); accord Sanderoff Rep.6 (calculating District 2 under SB1 as 53%
Democratic, 47% Republican).

24. Specific, discernible changes that SB1 made to the prior map also reveal
the Legislature’s near-perfect gerrymander. While the 2020 census required only
minor population adjustments to reapportion New Mexico’'s districts, “mapmakers
substantially altered the map for the first time in decades,” diluting Republican votes
through cracking and packing. Trende Rep.26, 32, 50, 78.

25. SB1 shifted “more than twenty times the number of residents that had to
be shifted to meet equal population requirements,” id. at 33, from about 23,000 to
505,952, i1d. at 33, 36. District 1 shifted 166,485 residents to District 2, although
District 1 was underpopulated. Id. at 33. District 3 gave 21,292 residents to District
2 and 122,222 residents to District 1, although it only had to give up 3,082 residents.
Id. And while District 2 was only overpopulated by 8,181 residents, it lost over
195,000 residents, giving 55,518 residents to District 1 and 140,435 residents to
District 3—although, again, District 3 had to lose population. Id.; see also id. at 34
(summarizing these changes in chart form). Unsurprisingly, the shifting of these
residents was “not politically neutral.” Id. at 35. The Legislature focused its cracking
and packing in the Southeastern and Central regions—given that the former is highly
Republican while the latter is highly Democratic—to pack a net “approximately

40,000 Democratic votes” into District 2 and flip District 2’s partisan makeup. Id. at
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35-36 (relying on presidential-vote data); see also id. at 36-43 (reaching same

»

conclusion after relying on an “index of [ten] elections,” “party registration data,”

“actual vote results,” and the “ten statewide races included in [the] index
individually”).

26. With respect to the Southeast region, SB1 deeply fractures it among the
State’s three districts, “for the first time in the state’s history.” Id. at 35. Thus,
District 1 contains De Baca, Lincoln, and part of Otero and Chaves Counties; District
2 contains part of Otero, Chaves, Eddy, and Lea Counties; and District 3 contains
Curry, Roosevelt, and part of Chaves, Eddy, and Lea counties. Compare Trende
Rep.17 (listing counties in this region), with Pls. Ex.1.

27. SB1 splits a record number of counties and is not compact, given New
Mexico’s geography. Specifically, SB1 “splits nine” counties, which is “the most in
New Mexico’s history.” Trende Rep.75-76. By “any metric” of compactness, “the
districts produced [by SB1] are some of the least compact districts in New Mexico
history.” Id. at 76-77 (considering the Reock, Polsby-Popper, and Convex Hull
metrics); see also Pls.Ex.18, at 2-3 (explaining how SB1 cracked the agricultural
industry and the o1l and gas Industry, which industries are longstanding
communities of interest); Pls.Ex.7.

28. A sophisticated social-science analysis of SB1 performed by Plaintiffs’
expert, Sean P. Trende, tells the same story. Mr. Trende randomly generated one
million politically-neutral maps that adhere to New Mexico’s redistricting criteria,

but do not take partisanship into account. Trende Rep.43-44. Then, Mr. Trende
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calculated the “gerrymandering index” for these one million maps, which index shows
the expected percentage of Democratic vote shares across the maps from the most
heavily Democratic district to the least. Id. at 44. The one-million map ensemble
had an average gerrymandering index of around 1.3%, while SB1 had a
gerrymandering index of 6.4%—meaning that it fell over four standard deviations
away from the mean gerrymandering index of the million-map ensemble. Id. at 46.
SB1 was more favorable for Democrats than 99.89% of the one-million ensemble maps
(or 998,897 maps). Id. Given that extreme disparity between SB1 and the million-
map ensemble, Mr. Trende concluded that “it is implausible, if not impossible, that
[SB1] was drawn without a heavy reliance upon political data and was likely drawn

to favor or disfavor a political party.” Id. at 46-47.

Fignre 22: Values of Gerrywandering Index
Uring Political Index as the Metric for Partisa

Simulated Mops (Red Line = 2022 Map),
ship

Id. at 51 fig. 19 (red line = SB1).
29. Mr. Trende’s sophisticated social-science analysis is in accord with the
independent analyses of SB1 conducted by various public-interest groups and news

outlets. The Princeton Gerrymandering Project condemned SB1 as strongly favoring
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splitting some counties for the first time in almost two centuries.” Id. at 2519. As a
result, the new Maryland Sixth District ended up “with 66,000 fewer Republican
voters and 24,000 more Democratic ones,” leaving Republicans “little or no chance to
elect their preferred candidate” “[iln what was once a party stronghold.” Id. Further,
despite this blatant gerrymander, there was one election under the new Sixth District
map where the Republican challenger lost by a narrow margin in a favorable
Republican year. See Pls.Ex.30 (49.7% to 48.2%, in the Democratic candidate’s favor).

35. Justice Kagan concluded that Maryland’s Sixth District map was an
impermissible partisan gerrymander. As for the first element, Justice Kagan
concluded that the Maryland mapmakers drew the Sixth District with the intent to
entrench Democrats at the expense of Republicans. Rucho, 139 S. Ct. at 2517 (Kagan,
dJ., dissenting); see also itd. at 251011 (cataloging key statements from mapmakers).
For the second element, Justice Kagan concluded that Sixth District had the intended
entrenching effect, since the mapmakers “reconfigured the entire district” by cracking
66,000 Republicans out of the district and packing 24,000 Democrats into the district.
Id. at 2518-19. Finally, for the third element, Justice Kagan “pass[ed] quickly over
[it]” because Maryland did not “offer[ ] much of an alternative explanation for the
evidence that the plaintiffs put forward.” Id. at 2516 n.2.

36. Plaintiffs satisfy Justice Kagan’s three-part test here. First, the
Legislature drafted SB1 with the egregious partisan intent to entrench Democrats in
District 2 at the expense of Republicans, just like mapdrawers in Benisek. Infra

Part I.A. Second, SB1 has an egregious partisan effect, as it substantially dilutes
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Republican votes in District 2 through packing and cracking, under both the
qualitative- and sophisticated-social-science-analysis approaches described in Justice
Kagan’s Rucho dissent—making the case here stronger than that in Benisek, given
that Benisek relied upon only qualitative data and was not a near-perfect
gerrymander because that map still allowed Republicans to keep one congressional
seat, although it would have been possible for Democrats to eliminate that seat as
well. Infra Part I.B. Finally, Defendants cannot possibly carry their burden under
the third element to justify their gerrymander, just like the defendants in
Benisek. Infra Part 1.C.

A. The Legislature Passed SB1 With Egregious Partisan Intent

37. Courts consider several factors when determining whether a mapdrawer
has acted with impermissible intent to entrench their favored party in power,
weighing both direct and circumstantial evidence of the mapdrawer’s partisan intent
for this element. See Rucho, 139 S. Ct. at 2520-21 (Kagan, J., dissenting); see also,
e.g., Benisek v. Lamone, 241 F. Supp. 3d 566, 575 (D. Md. 2017) (“[Dlirect evidence,
as well as circumstantial evidence, may be used to prove the element of intent.”);
Harkenrider v. Hochul, 197 N.E.3d 437, 452 (N.Y. 2022) (“Such invidious intent could
be demonstrated directly or circumstantially[.]”). These factors include whether the
“map-drawing process” itself was partisan, see League of Women Voters of Ohio v.
Ohio Redistricting Comm'n (LWV of Ohio), 192 N.E.3d 379, 410 (Ohio 2022), which
may be demonstrated by, for example, “proof of a partisan process excluding
participation by the minority party,” Harkenrider, 197 N.E.3d at 452,

“correspondence” and “contemporaneous statements” from mapdrawers, the “specific
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Concept H Map had created. Trende Rep.67—69; supra pp.3, 11. The choices to retain
or swap these precincts follow a partisan pattern: retaining a sufficient number of
Democratic precincts from the Concept H Map districts in each SB1 district;
swapping Democratic-leaning precincts from the Concept H Map’s District 1 for
Republican-leaning precincts in District 2, thus making the latter more Democratic;
and swapping Democratic-leaning precincts from the Concept H Map’s District 3 for
Republican-leaning precincts in District 2, again making the latter more Democratic.
Trende Rep.67—-69.

44. Second, SB1’s objective features further demonstrate that the Legislature
acted with egregious partisan intent when enacting SB1. E.g., Rucho, 139 S. Ct. at
251718 (Kagan, J., dissenting). The calculations from all three experts who did
partisan-composition calculations in this case —experts from Plaintiffs and
Legislative Defendants—demonstrate that SB1 is a near-perfect partisan
gerrymander, given the partisan composition of each of the three districts that this
map creates. See supra pp.13-14; see also infra Part 1.B. Further, Mr. Trende
conducted a statistical analysis of SB1 as compared to one million maps randomly
generated by a computer without taking partisanship into account, and that analysis
showed SB1 was more favorable for Democrats than 99.89% of the one-million
ensemble maps (or 998,897 maps), meaning that “it is implausible, if not impossible,
that [SB1] was drawn without a heavy reliance upon political data and was likely
drawn to favor or disfavor a political party.” Trende Rep.43-47; supra pp.15-16;

infra Part 1.B.
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B. SB1 Has An Egregious Partisan Effect

47. The second prong of Justice Kagan’s test considers the “effects” of the
redistricting map alleged to be a partisan gerrymander, asking whether “the lines
drawn in fact have the intended [partisan] effect by substantially diluting [the
plaintiffs’] votes.” Rucho, 139 S. Ct. at 2516 (Kagan, J., dissenting) (citation omitted).
Two methods of proof may independently establish this effects element.
Id at 2517-19.

48. First, plaintiffs can show that a map has impermissible partisan effects
through just qualitative evidence, which evidence is “far simpler[, ]but no less
powerful” than the sophisticated social-science analysis. Id. at 2518-19; infra pp.29—
30 (describing the sophisticated-social-science-analysis approach). Such qualitative
evidence includes mapdrawers making “substantial’ shifts in a district’s “partisan
composition” through cracking and packing that are unnecessary to reach population
equality. Rucho, 139 S. Ct. at 2519, 2522 (Kagan, J., dissenting). And notably, the
challengers to Maryland’s Sixth District in Benisek only presented this kind of
qualitative evidence to demonstrate that map’s partisan effect, yet Justice Kagan still
easily concluded that that map was an impermissible partisan gerrymander.
Id. at 2518-19.

49. Second, plaintiffs can also establish a map’s impermissible partisan effects
with a sophisticated social-science analysis. Id. at 2517-18. Such evidence includes
the “extreme outlier approach.” which uses “advanced computing technology to
randomly generate a large collection of districting plans that incorporate the State’s

physical and political geography and meet its declared districting criteria, except for
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partisan gain.” Id. at 2518 (considering this evidence as to the challenged North
Carolina map). These simulated maps, “each with a partisan outcome attached to it,”
can then be “line[d] up . . . on a continuum—the most favorable to Republicans on one
end, the most favorable to Democrats on the other,” allowing the analyst to identify
“the median outcome—that is, the outcome smack dab in the center—in a world with
no partisan manipulation.” Id. Next, the map is measured against this continuum,
revealing “where the State’s actual plan falls on the spectrum” whether it is “at or
near the median or way out on one of the tails.” Id. This comparison establishes the
partisan effects of a gerrymandered map, as “[t]he further out on the tail” that a map
falls, “the more extreme the partisan distortion and the more significant the vote
dilution.” Id.; see also Harkenrider, 167 N.Y.S.3d at 664-67; Adams v. DeWine, 195
N.E.3d 74, 86-91 (Ohio 2022); LVW of Pa., 178 A.3d at 770-75, 818-21.

50. SB1 has an egregious partisan effect since it substantially dilutes
Republican votes in District 2 under both the gqualitative- and sophisticated-social-
science-analysis approaches described 1n Justice Kagan's Rucho dissent.

51. a. Qualitative Evidence. The qualitative data about SB1 alone suffices to

establish that map’s impermissible partisan effect, just as Justice Kagan concluded
that this type of data was sufficient with respect to Maryland’s Sixth District in
Benisek. Rucho, 139 S. Ct. at 2518-19 (Kagan, J., dissenting).

52. First, the Legislature’s balancing of the Democratic-party composition in

each of the three districts created shows that it achieved a near-perfect gerrymander.
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60.b. Sophisticated Social-Science Analysis. Sophisticated social-science

analysis confirms that SB1 is an extreme partisan gerrymander, independently
establishing SB1’s impermissible partisan effects. See Trende Rep.43-75.

61. In his expert report, Mr. Trende used sophisticated social-science analyses
to evaluate SB1. Id. at 17-22. This approach applies a state-of-the-art simulation
methodology, which is both more current and more sophisticated than the earher
methodology that Justice Kagan had endorsed in her Rucho dissent. See id.; Rucho,
139 S. Ct. at 2517-18 (Kagan, J., dissenting). Mzr. Trende randomly generated one
million maps that “incorporate the State’s physical and political geography and meet
its declared districting criteria, except for partisan gain.” Rucho, 139 S. Ct. at 2518
(Kagan, J., dissenting) (emphasis omitted); see Trende Rep.43-44. Mz, Trende then
used the simulations to calculate the “gerrymandering index,” showing the expected
percentage of Democratic vote shares across the maps from the most heavily
Democratic district to the least. Trende Rep.44. The ensemble of one million
simulated maps has an average Gerrymandering Index of around 1.3%. Id. at 46.
When Mr. Trende placed SB1 on this continuum, it fell on the far end of the
distribution’s tail, with a gerrymandering index of 6.4%—over four standard
deviations from the mean. Id. Thus, it ‘was an out-out-out-outher.” Rucho, 139
S. Ct. at 2518 (Kagan, J., dissenting). SB1 is thus more favorable for Democrats than
99.89% of the one-million ensemble maps (or 998,897 maps). Trende Rep.46,

62. Further, because “New Mexico has a history of relatively small changes to

its districts,” Mr. Trende then performed “a second set of analyses,” generating an

-36 -

Bub. B4



additional million simulated maps that only moved the precincts that the SB1
mapmakers also swapped between districts, while keeping the remaining precincts
locked in place. Id. at 54-60. This, in essence, concedes “90% of the map . . . to the
mapmaker.” Id. at 54. This additional ensemble of simulations has an average
Gerrymandering Index of 0.62%, while SB1 “is not on the tails, it is beyond them,”
with a Gerrymandering Index of at 2.95%—over seven standard deviations from the
mean. Id. Mr. Trende’s additional simulations only confirm that SB1 is “an extreme
partisan gerrymander.” Id. at 61-75.

63. None of Defendants’ three experts offer any persuasive evidence to the
contrary. See Brace Rep.; Sanderoff Rep.; Pls.Ex.6 (hereinafter “Chen Rep.”).

64. Mr. Brace’s report largely supports the qualitative analysis discussed
above. As relevant here, Mr. Brace calculated a “State Composite Score” for each
district under the prior map, the three maps proposed by the Citizen Redistricting
Committee, and SB1, using data from statewide nonjudicial races. Brace Rep.6-9.
Mr. Brace’s statewide composite score for District 2 under the prior map is 44.75%
Democratic versus 55.25% Republican. Id. at 51 (pdf page number). Then, his
statewide composite score for District 2 under SB1 is 52.73% Democratic versus
47.27% Republican. Id. at 73 (pdf page number). Although Mr. Brace concludes from
this data that SB1’s shift of composite scores in the Democrats’ favor is “not
overwhelming[ ],” such that SB1 is “not . .. an egregious gerrymander,” id. at 6, he
fails to grapple with just how different the shift from 44.75% Democratic (District 2

under the prior map) to 52.73% Democratic (District 2 under SB1) is in a State like
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21 23
L A. I'm not plaaning om it. 1 But becauss the code-ls crsated with the seed met im dt,
2 Q. Okay. A1 xight, Mr. Trends, I want te go over 4 it should be replieakle by plaintiffs’ sxpsits or
3 with you brigfly soms of the materials that wera 3 ‘defendanty’ Gxperts.  and since 1t would run 1i less
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1L A. T would Tike to gee the rest of it dDut -~ 1t Q. {By Mr. %illiams} Do you sae that?
12 Qs  (By Mr. Willlams} ALl right. What do you mean. 13 ‘A. Yes.
13 the rest of it? 13 @. 3nd it appears that that ¢éde sata up the
14 R, Okay. 80 the second page waad blank? 14 enviromment that you're going to he working in. TIs that
15 Q. T¥Teak. Well, it reflsste that there wers L0 15 correct?
16 directories with 72 ‘£iles. 18 A. Yes.
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20 (Bxhibit 4 identified.) 20 gimpler to create ona script that I could refsrence on
21 Q. {By Mr., Williame} &1l right:. I'm going to show 21 my E driwe and always have moat of what I wanted.
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24 ue on Magust Z3zd. 24 {Exhibdt 7 ildentifiszd.)}
2E {Bzhik3t 5 identifisd.} a5 9. (By Mr. williams} D& you see that?
23 24
1. @+  (Ry:Mr. Williams} Do you recognize those twe 1 AL ¥es.
2 files? ES Q. What is the purpase of this code, Mr. Trende?
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8 plaintiffs not having produced them to uUsy & Q. Did you write thieg code?
9 ME. DIRAGO: Ohjection, form: & &. Parts of it.
10 A. No. 10 Q. Ckay. What parts of it didn’t vou write?
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a8 27
1. bleg post 1= some type of an ldemtifier fior -- 1i°'s 1 {Exhibit % identified.)}

2 prekbably not a‘true name, far someons wha wrote tha 2 . (By Mr. Willians} And those are methods that

1 code. 3 you‘te uging where?

4 Q. 8o you copled thia from somsbody and just kept 4 a. 8o 1f I recall correctly; I tried to arganize the
5 thelr name on it? 5 code by Iollowing the Table of Contents in my report.

6§ B. Well; I took the cade from a website and 6 9o sogment 5 in my report is called “Methods/Guiding

7 esrtainly wouldntt <lainm 1t as my own, sSo yeal. ? Principlsesz.v

8 Q. &All right. I'm golng to show you what I've ) And so under that, if you go to page 15 of my

$ marksd 35 Exhibit 8, which is mamed *01 -- got dxta.R.* 8 report, you'll see a takle, *Sampls Redistricting in &
10 {Exhibir 8 1dentified.)} 10 Thres-bDigtrict State, " which would be what is created im
1% Q. (By Mr., Williams) Do you see this cne? 11 the first chunk. 3and if you go to -- oh, it locks like
12 A, ¥es. 1% I didn’t 3Includs. that map. but it waes for Ssction 5.4
13 Q. All wight. And the first line of that cade 13 where I talk aboub "Regions of New Mexide Wetilized.*

14 contains the phrase or the command, sat working 14 That map was to ba lncluded. thare:.

15 dirsctor, *setwad.¢ Do ybu ses thats 15 Q.- BlI righti

16 &. Yes. 18 A. Cbviensly, those reglons get utilized throughout
17 Q: A&nd then it refers to a directdry that las within 17 the report. So I atill ussd the basic map from 4t.

18 your fnelrive acdpunt? ia ©. Let me loock at what I've marked as Exhlblt 10 to
19 A. Yes. 1% this, "03-Part-5-1.R."

20 g, 31l right., Bo baséd on this document, all of 20 {Exhibit 10 identified.)

21 your files related to the simulatlon would have baen 21 9. (By Mr. williams} Do you ges that?

22 stored in yvour working diredtory; is that fair to say? 22 Ky VYes,

23 . AY leaft the documents that were producad £rom 23 2. what does this code do, Doctor? Or Mr. Trende?
24 the “get data’ script. 24 T assume you've not yet recelved your Ph.D:. Is that
25 Q. BAnd would it bs Falr to characterize Exhibit & as 2% corrant?

28 2B

1 a collection of functions that assisht you inm making 1 A That's right. My dissertation defenge is
2-visualizations to useé 1n your report? % September 25th. 8¢ we can bicker about vhether I. get

3 A: No, not entlrely. 3 called Br: Trende at trial or nobt:

4 . What &lse does 1t do? 4 ©. Right.

5 X: Well, you've scvrolled down to about line 114. 1 ‘Ai  But po, as of today, I have not defended my

6 S0, actually, 1f you could, gcroll up agaldn.. pleass, to 6 dissertatien.

7T page 2. &ertainly rage 1 makes visvdlizations. 7 2. BAnd s0, Mr, Trende, on Exhibit 10, whalt does this
8 That °make. dotvplot index” ig a “ggplet.” So & cods do?

9 yeah, I guess everything cm page 2 that I can see nakes ¥ A. Bc this code weuld generats the illustratiocns

10 plota. Lines 11§ through 131 are functions far 10 uged in part §.1 of my report.

11 compactness wetrics., and then it looke, from thers, 11 2. All right. I'm putting up on the sfresn what

12 that 4t is data procegsing. 12 I've marked as Exhibit 11, titled “04-Part-6-2.H.™
13 Q. Are you actually pracessing data there, or are 13 (Brhibit 11 ddentified.}
14 you- just aggregating data from rfiles? 14 Q. {By Mr. wWilliams) Do you sse that?
15 A. wWell, we can use -the more solloguial term of data 15 A. I do.
16 munging. Bub: yeak, it's putting the various data 16 Q- Bnd what does this cade do, Mr. Trende?
17 scurces in a mare usablw format. 1.7 A. Bo this 15 meant to raplicate the »utput for 6.2
18 . AlL right. Tet's losk &t what I'm marking as 13 af my report.
18 Exhibit 8. And what 418 the pirposs of Exhibit 9, titled 1@ 9. ALY ¥ights Itmogeling to show you what T've
40 pz-mathods.Ru% 20 marked ag Bihibit 12 to this deposition. IE 18 tltled
21 A. 36 1t locks like the first chunk Erob roughly 3L MOS=RATHECEE4 R
22 1ines 4 to §4 generates a table entitled "toy numbers,™ 22 (Exhibit 13 ddentified.}
23 and ‘it looks likKe ths chunk frow 538 to 70 génsratas a 33 S. iRy MEL WEITdamd) Do Fod see Ethat?
34 map of New Mexico's countiss with the regicms 23 A‘ Xesy
25 superimposed ovaer it. a5 0. Wow, Enisis the 1£»irﬂt.»'glaae Whare You ae»tuﬁll.‘y
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Iibegin to perforn simulations; t& that correct? i Q. Did you perform the simulatleon work befors ar
2 ®y Corracti 2 afietr that portiom of your code which prevades the §.%
&3 L. and these are the simulations that you refersnos 3 aection?
% in }B,e.cit'io_u,} +ar this fe part of the »»sj.m_qJ;ationa Elat 4 A. I would have done the simulations, at least some
Biyou rafledt 4n guctiodt ¢.d of yaur report; da that: 5 varsion of the simulations, first.
§ righty & G What do you mean by “some version of the
¥ Ry Carraaki 7 eimulationsve
g: Q ;t::'”_‘gv'ijng to ghow you wha! 'ﬁ;i"va ‘marked as g K. Wall, typically, when I deo simulation code, I rum
9 ExBibit 13 to bhip depdsition, titled "0e-Part-&-4B.R.% 8 1t with a wery low nuner of simulaticns go 1t will, you
10 fExhAbit 13 merked ) 10 know, praduce the cutput. ¥ou know, a thousand
3.3 Qi By MroWilldansd) Do you see thik godad 11 simulations produces ths output in, like, five mevonds.
ifzf B Aewy 12 so that's how I make sure the code works and get a sensa
13- Q. Zad thig 1% & continuing set of simulaticnsg that 13 ‘@f whether I havé somsthing sensible; a basglc report of
14 you: have. psx?‘ & tHat are ; ced underneath 14 where things will likely come down, besause the
35 saction &,4; is that forrect? 15 simklations don't changs all that mich as you incraase
16 &, Correct. 16 the number of maps that you draw., o I would have done
17 @+ And finally, on Exhibit 14, which is. titled 17 that first.
18 v97-additional ’F'ig'ures.R," what does thla code 4o? ia But as to how far I went wlth it, I m@an, I know
18 A. I believs this oreates the output for part 7 of 1% that I did some simulations towards the snd. You always
20 my report, “Additional Comslderstioms.® 20 get dldeas as vou go through. So it ig kind of miwxed up,
2% {Exhibit 14 identlfied.} 21 but I defindtely would have started writilng the
22 Q. {By Mr. Williams} All right. I want to talk to 22 gimulation code before. I started the report.
23 jow-a 1ittle bit, Docktsr, about how you wrote this 23 2. I'm going to show you, again, what I've marked as
24 report. Whils I'm deing that, let's pull your report up 24 Exhibit 4.1. ILet’'s logk at these files that ars listed.
25 here. I am locking af Exhihit 1.3; which ie lowar case 2% I'm going to highlight thess starting at’ 01 threugh 07.
3¢ 32
1 Roman Numeral ii, your Tabls of Contenteg: Do yeu ses 1 Do you sss thatre
2 that on the scraen? ES A. Yas.
3 AL Yes: 3 g+« 811 right. Would you have written -- I'm ju=t
4 &, A1l right. Eow long dld it take you Eo author 4 going to refer to these by thelr number that you have
5 this reporty S put on their file names. o thig would be file 0L
£ A. 50 te 60 hours total., By "authoring the report,™ 6 through file 07. IE I =ay that, do you undsrstand what
7 do you mean writing the actual repart or doing the 7 I'm talking about, Mr. Trende?
8 analysls and writing the report® 23 A. Yea.
9 Q. Well, ves, let’s start with the whole kit and & $. Al right. Would you have written fils 01 befora
10 caboodle. I want to understand it from the beginning to 10 02, 03, 04, 05, Q& and 977
11 £he ond, Mr, Trends, 11 A. Yo,
12 86 @ld you sgtart to wrlte the repsrt first, ox 12 Q. Al tight. When would you have written file 012
13 did you perfarm your simulations Elrat? 13 A. Ra file 91 and Q2 were eriginally part of what
14 A. 1un sure T did at least scme of the coding first. 14 probably would have been file 65 and were split off as
15 Q. ¢kay. What portiom ef the soding de: you baliave 1% the file becams wunwieldy.
18 you would have performed prior ta autboring any of thse 16 Q. Ang when would that have occtrrads
17 text of your report? 17 A. I don*t know.
18 A. T don't remember. 13 Q. Would it have Happened as part of this projsct?
18 Q. Wsll, let's bresk this down. TI& locks to ma like 1% A. O, yeah.
40 there are two diffarent components to ysur work; 20 Q. Okay. Sa at some palnt, you decide thakt ©1 aud
21 Mr. Trends, and tell me 1f you agres with this. There: 31 02, which formerly were part ¢f 05, nesd to bée broksn
22 1s ths simulation portion of your work and the 22 out in to their own £ilss?
23 pen-sgimilation portion of your work. Would that be 23 A. That's right. You oan hash tag a Iine in R, and
24 fair? 24 1% won't rum. Bubt thsn your code just locks really
25 A, Yeall, wa can break it down that way. 25 ugly, and 1f you want to produce ik, you have to take
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1 all the hash tags cub. 1 Doctor. parts 03 and 94 wereé used to draw graphica for

2 You donmtt want to runm it with ma hash tags, 2 those ralative sactians of your report. Is that

3 bevanss thén every time you tun the script, it's going 3 correct?

4 te reproduce the data you've already created. whiach 4 2. That's right.

5 could take some time. So 1t'd a ugeful way for me to de 5 $. I8 thare anything that would he dependent upan

§ it, and it's certainly a kinder way to produce it to & ypur wmimuiation oode that is ian parte 95 and 06 thab

T your axperts. ? would be dependeni upocn those graphics that you

8 Q. And to make sure that I undesrstand -- I'm going & gensrataed in 6.1 amd &.27

§ to make this a little larger. The one that we have 3 &. I would have to look at the gods to be surs, but
10 talked about previousgly containe some suppert functions 10 T donrt think ‘85, because the raglons, I think, are

11 for making graphbics; is that correct? 11 defined im the @arlier shapefiles im 6.1. That's the

12 A, Yes. 1% only thing I can thidk of you might need to lvad for

13 Q. A&nd then 1t ilumperted those two f£iles that we 13 other parts of the report.

14 talked about earlier; 1s that right? ig $. ©Okay. .I bava put Exhibit 12 back up on the

15 A. That'e right. 15 scfeen. Do you Tecognize that to be the part 6.4 that
16 Q. #xnd then 1t 41d, I ‘think you described it as, 16 you provided to your counsal?

17 data munglng? 17 A Yem.

18 A. Yeah. ia Q. Ckay. Bud T notised thers ava some typed i

18 Q. All right. ®o you would not run this ceds 1% hersji far waimultated Mapset Do ovou gee thaty
20 repeatedly; is that righte? 20 By Yess

21 %. I would nct want to, that’s for gure. I'm not 21 Q. And T noticed that did nak make 1t ints your

22 saying I didn't actually do it a few times bafore I 22 report with that t¥ypo. Is that correst?

23 realized; "Lettk take this cut.® But yeah, that's why 23 A Tet me el oHy }*éah, youlre right, 1t does nvt:
24 this file exists. 24 Q. RYI rightys go bow did that get correchted between
25 Q. Sura. A5 RN »ﬁmim'cé»cadg,: My Trends; and yéﬁﬁ répdrt?

34 36

1. R. 1 started getting productions in litigatien from L As Cam you go bagk to part 01 of my code?

2 Dr. Imai from Harvard, and he always did thie, amd I * Q. Bure. Bear with mwe.

3 appreciated it. HAnd se it just seened a much more 3 A‘ And ;ﬁh&n»sqrpi"i‘ upy: _;ilegvsg; Stt_:gg;wpleasq’v i\{Ei;J;_,
4 humane way Lo organize data and produce it. Fongyothat e het 3t Can ywu BCEOYIL up nore, pleagal

5 Q. Okay:; Bo then, to nake sure that I understand, 5 gi Burs.

6 you would load fille 01, znd you would run that code; iz & Ao gkay. Well, when I ran it the last -~ the bitles
7 that correct¥ 7 that are included in: the rapart are not generatsd in &,
g A. Torrect. The files should Bé run seqguentially. 8 'ifh.éy.‘ T géuara.ted as part of the LaTeX goftwars, Bo

g Q. But as I appreciate it, you would run £ile 01 and % thoee ave ‘qeneratad indepsndentlyv.
10 02 dnosx, so that you would load the data onoe, and then 10 AN whern Icrsated these tmags
11 you would iterate over it with different versiona of 11 tagged ‘out the titis Iine in tha functivns that mads the
12 your simulations. Id that correct? 12 map. Tomust have unhash-tagged thel go that, whey
13 A. Corract. 13 Dr, Chem or whomsvar ran the sode. they would be able o
14 ©. &Ll right. And let ma gab back to the mast 14 ‘match’ thei sutput: £118 with the decument in the réport.
15 impertant onee. All right. So you would run 01 and 02. 15 %. -All right. d&o other than having -~ you said
18 hnd ‘then 1s any part of part 03 dependent upaon parts 01 16 viunhash-tagglng.” -Ancther way of describing that would
17 or a2? 17 be vuncommenting.* wWould that be fair?y
18 A. Tt's been = while since I locked at the code, but 18 a. @®ure. T mean, I turned the title command in the
18 T assume 8. The idea is ta run. the chunks 1% script inte a comment sc that it wen't run.
40 sequentially. 20 Q. Corredt. 2o other than having Fiven us sode that
21 G. Right. Isg any part of part 05 dependent upon 21 doss not reflect having conmented out this particular
42 part 037 22 line., 4is there anything else that's been changsd on the
23 A, I don't know. But I do know ‘that the cods =hould 23 code that you‘ve presented o us?
24 man 1F you run it sequentially. 24 A: Mot that I remsmber, bubt I wouldn’'t have
25 &. TIf I am understanding your earlier testimony, 25 remembered fthat title thing until we went over 1f.
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1 9. I'm golng to show you what I've marked previcusly 1 Mr. Trends. I'm golng to promote you te a Ph.D. a

2 a6 Exhibit 13, which im the Part-6-d4k. Do you sse that? 2 lictle early.

a A. Yas. 3 Let me pack up. Exhibit 12, thig 1s the &-4, the
4 Q. I notice that at Iine 85 of that exhibit it alsc 4 filrst simulation. Did you write all of the code that is
5 contalng the word *simultated.® Is that amother exampla 5 within this £ile?

§ of the code having been changed to gemerate your. raport & A. You know, that is always a tricky guastlion,

7 as opposed to what was provided to'ue in plaintiffs: 7 hecause code gets reused and you get ldeas from tha --

8 preoduction? & for example, I. koow that the basic idea of the

] A. 'That's an sxample of where the titlss were 2 gimulation code is taken from a vigmatte thab Dr. --

10 generated 'in. the LaTsX suftware, not in the acztual 10 basically, i1t's the instruction manual that Dre. Imail

11 report. 11 and Mecartam -- I think Cory ig a Ph.D. now -- that they
12 Q. 5o ‘then wonld this lipe have baen commented out 1% provida onlins, but it was certainly put together by me.
13 in what yeu ran to generate your raport? 13 @+ Have you dohe any sort of testing of your code to
14 A. No. T would Have commented it in Figurs 1. 14 werify that it produces acecurate and reproducible

1% There 1is a line -- I don*t koow if I iteged viabs® or 15 rasults?

16 sggtitls,” but I would have commented that out sc that 18 A. It ghowld. It ghould rum. T would have run it
17 whenever you.accessed .a figure, it would pot. have 17 through to create the report. 8o I van't fes how it

18 produced the title, mincé the title wag being gensrated 12 wouldn’t.

18 in LaTeX, 'Overlsaf. 1% B ALY rights So this s oy qusstion, Wr. Trende,
2u &, Xou say LaTeX, not LaTeX? 20 have you dons aay sort o testing of your code tooverify
21 n. Gosh, I've heard it pronounced beth ways. 21 thHat It ‘produced accurate and raproducibla rasults?y

22 Q. GIF or GIF, which one ig it? 23 He Well, for repraducible; the fact that therziis a
23 A, It's GIF with a hard *§.* It's like Elbridge 23 sesd included should make it reproducibls: For

24 Gerry pronounced hir name Gsrry, but I'm not geing to 24 accurate, yiou know, 1t ram through without crashing for
25 rall 1t a gerrymander. 2% ma. And I'm surs I did some dafenaihility checdkes as T

34 40

1 v dotchay 5b the code that we have harae is the 1 went through, lacking at things. But I den't really

2. vode EREE y@u Tan ko ggnarate your simalationsy Bowesver, % know sxactly what you're gettimg at, other than that,

3 portions of Fhis code would g_p:;:t have uitimatsly been 3 with this question.

4. exprezsed based oW commenting that you performied on & 4 ©. Do you undsrstand what software testing le?

5 s1lightly later version of ‘this code; would that be faire 5 ‘Ai  Making sure that it doesn‘t glitch, trying to

8 #. It probably would have besn an sarlier weisicn of € break 1t by putting in absurd resulte, things of that

7 the ‘code. And then; when I produged it, I touk the hash 7 nature. But I’ve unsged the core of this cede s6 many

8 tags ouk B30 that 1t would syeste titles for you to & timés in so wany different circumstances, that ‘I have uo
9 reference the tities in the report: ¢ reason to doubt that It works and produces accurate
pRY 2. Okay. 10 results.
11 A. Otherwige, you wers just golng to get a bunoh of 11 2. And to be fair, I don't think that te quite what
12 blank waps, which wouldn't be helpful. 12 you testifled toe. I balieve you testified that you
13 Q. Sure. Bo other than commenting cut these sortcs 13 modified this code for the first time during this
14 of labels, 1s theére anything diffaerent with the code 14 emgagement by pairing out parts 1 and 02 from part 05.
15 that we wera provided by plaintiffs* counsel than what 15 Is that correct?
16 generated the simulations ‘for your report? 186 A. Wall, carrect:
17 B&. As I Bald befors, I wouldn't have remembared this 1.7 g. Bo in at Isast that way, it's differant than
18 1f we had not. gons @ver it. 86 there might ba ether 13 you've ever used it before; 1s that right?
18 things, bBut mot that I can think of as T sit hers. 1% A. Right. »nd that’s why I say that I don't
20 ©. You didn't make any conscious decisions to change 20 understand exactly what you're getting at, becausa T
21 anythingi is that correct? 21 knaw that the <ode worke grd Itve used parts of the codse
a2 A. 1It's the mame answer: I wouldn't have remembered |22 in various scenarjos and environments. =S¢ 1 mean, it's
23 this as a consclous decislon until we went over it. so 23 been used agein and again angd again, parts of it. This
34 I don't think so, 24 particular application; it ran through and worked. 8o I
25 &. Let's look abt your report, Doctor -- or 25 don't saee any reason why it wouldn't work this time.
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1 ©. ©Okay. I want to poiant you to your expert report, 1 this simulation?

2 I want to walk through porticens of this. All right. o©On 2 A, Yas.

3 page § of your raport, Exhibit 1.13, you disclss -- I 3 Q. Al right. oOkay. Leat's look at section 5.4.1.
4 believe this is sectlon 5.1 where you’re talking about 4 titled "Baseline Simulations.®™ I'm golng to go to your
5 Justice Kagan's opinion. Do you see that? 5 report page pumber 44, sxhiblt pags 1.48. Is that

3 B, Yo, & corrsot? Do you s<e that?

7 2. ALl right. I'm going to highlight the first full ? &, Huh-huh.

8§ paragraph on page %, Exhibit 1.13, that begins, %As o oL All Tight: I'im__.gqjéng o high:g:‘é.;gh_t» ‘the sentense
S disoussed in mors detall bslow...® Do yoit sae that? 2 that begins cqi the privr page. "Aftsr unifying the datd
10 A, Yes. if et the precinet lsvel, I ingtructed the simulation ts
1% Q. &All right. You represent’ that in Rucho, thers is 1l areate 1,000,000 sets ©f ‘three raa A1y conpactad

12 a tetal of 24,518 total maps;, while your report cffers 12 ‘dis@:rt;ij:s:, uh fohe rasp_ect COUNLY: suﬁdiyisibn;s,-"» Does,

1% several million maps for analysia using more 13 that reflect the code that you produced te ia?

14 sophishicated tachniques. Do you see that? RT3 X. Tt showld, uniess I changed the nsime s a¥ter: I
15 K. Yesa. 15 wrote the report, bo check somebhifig, and never changed
16 Q. Is there sowething deficient in using the 24,518 16 4t back. Bub veah, it you ook at the Histogram on

17 ‘maps 45 opposed to the several million maps. for snalysis 17 page 4§, that has the countd of maps. I mean; that 18
18 that you reference hera? 18 going to hit & million p‘a;‘eﬁc’y quick when you'rs going
18 A. A& bigger sample slze is always useful for you, 1% over 40,000 in thoss bars eysxy’ time. o yeah, it was a
20 but I don‘t think thers's nscessarlly anything wrong 20 mitlion maps;

21 with 24,518, 21 9. Tetis lovk et your sourds code, Dortaid. So T am
22 Q. I'm lodking at page 48 of your report, Exhibli: 22 looking at Bxhibit 1z, which is your part 05, whidh is
23 1.52. Do yuu ses that? 23 the firet simulation: Do you ses that?

24 A. Yes, 24 &, Hubi-huh,

25 Q. ¥ou have a sentsénce that says *In shori, you 3 w30 Letls losk mt 1ine 2. I've highlighted thati

43 44

1. cannot plot 3 million dotz om a 8.5 by 11 inch page 1 WhHat nunber do you ses there being assigned Lo n sims?
2 without a signifidant amount of overplotting.® Do you & Ao Thatre 100,600,

3 sse that? 3 9. 38 100,000 & wiiliony

4 A, Yes. RS B Wau

5 Q. Is that 3 millieon dots that le veferenced: therse B §s  Bo the code bt;h‘s't you sent hee tii@_ava_ljh generats a
6 -- Filrst, does that reflect mape that were generated by ‘& milidon napsy

7 your software? b3 AL If A cumpebent computer programmer changss

8 A, B6 sach dot is 3 district from a map. 18 & 8100000 to e million: it will. but nobt run in dfs rawt

9 reprasentaticn of a distriet from a map. & form; ngs

10 ¢. 5o when you say *32 milliom dots,® that wauld be 10 Q. Do you think a oowpetent expert would produze

11 1 million maps? 11 ‘monkey code?

12 A. oorrect. 12 WE DIRKGOE Ohjsction.
13 Q. oOkay. Bo at pags 48, Exhiblt 1.52, you're 13 A. I dom't know what monkey code 1s, but it appears
14 referencing again the 1 nilliofi maps that you say that 14 that I changed 1t from.a million ts 100, Q00 for scme
15 you did 1in this projsct? 15 purpose and Gidn’t change: 1t bavk for you: It's
1&a K. That's right. 16 ahvi_ms_, From the hi‘sk&g}iamé An e ‘r,ég"nrt.: Ehat dtiwas
17 Q. on page 1.82, yoiur report page number 78, there i}‘ a nillion maps.
18 1s a ssntence Lhat reflects "Avrass millions of maps; 13 Q. (By Mr. Williams} Well, do you have those maps
18 under wultiple assumphlons and scenarics, the ‘Enacted 1% so that we can verify that?
240 Map presents as an extreme outlier."” Is that sentencs 20 AL No.
21 part of your reporti al Q. Could vou have saved these maps, ¥r. Trende?
22 A. Yes. 22 A+ Not the maps themselves. ¥You can save the bleck
23 &, And with this sentence, ‘you're hopdng Lo 23 assigmment £iles for then.
24 communicate to the Court that SB-1 1= an extreme outlier 24 g« Wasll, let’s walk through your code and dizcuss
25 a8 compared to the wmillions of waps you geherated in 25 the cholces you made about this. I aw locking at line 4
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1 of Bxhibhit 12. Do vou See thaty 1 A, Yes.

2 A. ¥sB. 2 . ALl right. That lins o5f code says

3 @. ©Can you -describe to me what -line 4 of your code 3 set.seed(8475309%).° Did you choese thit sesd or did

4 does? 4 pomebody else chooss that seed for you?

5 A. 1t creates the map fila that is used to generate 5 #. I think one of my prefessors upad that: ssed in

6 the similaticn seftware. & code onge, and I thought it -was funny. ®o I will use

7 2. AlL right. What doss line & of yoir- code dov ? that, or sometimes I'll d& the dabs. It doesn't matter
8 2. That runs the simulation. 4 what zaed you choose. ‘That's a reference to a Tommy

] @. Seo ling § would output the results of the 2 Tutone song.

10 simmlation inte a variable called ¥results." 'Is that 10 ¢. T am old encugh te He famillar with it. all

11 dorrect? 11 right. Aod the very mext llne, 178, agaln, sets up -2
12 &, Coxrect. 1% simulation; is that correckt?

i3 Q. And it would be sgowmewhat trivial, would it not, 13 . Correct.

14 to convert that obiject Yresults® into s:matrizx or a 14 G. And then linz 17% runs that simulation; correct?
15 teble? I8 that right? 15 &. correéct.

16 &. Right. You can turn it intg a matrix, -although 18 0. And in Iine 179, 1t uses the saws variable,

17 it would be a, dépending which way you put it, 1 million 17 °n_simg." Do you see that?

18 by 2,200 macrix, but yeah. ia A. Correct.

18 Q. And in fackt, you have code that, in part, dees 18 2. ‘Which, -as we koow, 1s 100,000. Is that right?

20 that at line 7; ls that right? 20 K. VUnleszs vour compekent coding expsrt reallzes it's
21 A. ‘That's correct. 21 producing 100,060 and changss it te a million, bit yeas,
22 2. and you could take the matrix and save that to a 22 running the cade stralght through, it would be 160,000
23 osv file; is that correct? 23 maps.

24 A. That's corract. 24 <@.. Mr.oTrende, Iiam taken aback momewhal by your

25 Q. And de you know how to do that? 2% mobion that somésmz elae should £ix the Sods that you

48 4B

1. R. 1 guess you would do "save csv." whatever you 1 produced to uss Why should anybody other Fhan wou; Hean
2 want t6 call it and then “get plans matrixiresults).® FopCoTrende, have to ﬁi{x*t‘n;acdda‘_;yau producwd?:

3 Q. So between line %, which when exscuted creates 3 MS D;[i':.{?.‘i(:_; 'th‘ec_biajn.

4 some number of ‘maps, and when you turned off your & HEL WILLTAME: You Caii ahdwsy the guestion,
5 computer or turned off your R exwironmenf:, those maps 5 141* Itm&s’»

6 axlited; correct? & Ao Well, because, presumably, your sx'patt willl want
7 A:. & fille that contalng the assigmments for the wmaps T tozes and t.apq:q&qu the mapa: ERAL ware creatsd and;

§ exlsted, not the waps themselves. & moticing that o mims da 180,000, would realize that to
g Q. Well, the data that would be used tc generats the & replica hat would be set to a mlllion and would do

10 maps; 1is that correct? 10 go, per apd: ==

11 A. Correckt, 11 Q.. Do you think it would be reasonsble --

12 . The output of your $ilmulationsi 1s that correcty 12 A, Can I Cinigh my answer?
13 A. Correct. 13 .. Bure.
14 ©. Which you reafar to repeatedly in your expert 14 A. == parhaps senhding a elarification through
15 report as "the maps.® Is that corrsct? 1% counsel, “Hey: was this suppossd to be a million?#
1a K. <Correckt. 186 Qs+ Mr. Trende, you iinderatood thiat, when you
17 Q. All right. o that exlsted after the exacuticn 17 produced this, you were supposad te produna what you
18 of linme &, and yoi chose not to fave that soutputy is 12 used to geferate your reports is rhat right?
18 that corrsct? 1% M5. DIRAGO: Objecticn,
20 A.  That's corract. That's typleally bow this stuff 20 Q. (By Mr. Williams) Ta that right?
21 has been produced in cages I’'ve bssn ihavelved in. And al A. When I produged this, I pruoduced thw Code from my
22 so I dlda't save it. I just ran it this last time and 22 report, There is, cbviously., something that was changed
23 reported: the output. 23 at some polnt after the fact for some purpose that I
24 9. ALl right. Let's look at line 177 of that sams 24 didn't change back.
25 sourde code. Do you sSae that there? a5 9. And definitionally. this ls hot the code that you
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1 used ta generate your report; coarrect? 1 vou run thriough your opode, avery randdn choice 1s galng
2 %. Definitionally; it has an sasily correctabla 2 to produce the. same valie.
3 mistake in it. 3 . What is your underatanding of the scoplhg of the
4 Q. Are thers any other mistakes in this code that 4 set.seed operator in: R?
5 youlra aware of, Mr. Trende, that you chanmged after you 5 &, I don't understand your questica.
6 generatsd your report? & G: Keil, I see that you set the seed at iine 177:
7 A. Well, as I sald befors, I wouldn't bave thought ? Do you sse thak?
8 of this ons untll we went over it or the fact that the ) X. T¥as.
§ titles produce inm this but not in my report. ‘Se I don’t 8 Q. Immadlately before performing a similation; is
10 know, but I don't think so. 10 that correcty
33 @u So beged upon the cods ‘that you produtsd to g or it A, That's Tight.
12 that you prodused o your counsel and they produced te i3 g Well, Tetts luok wp Here ab lines i through's of
13w, 1E T Tun tHis code, I will hot get the results Ehat 13 this mems dode whers you purport to perfonny amsther
14: pou did An Four: r'epqri:; 15 that corrects 14 Toh, 000 simviations. Do YOu e ‘that?
15 Ky TEyeulyan this fc’cids"_, ’yéu.ui’lii:;get 100,000 naps;: 15 Ee Etowasia miiilen simulabisos; hut»_yés_, the rumber
16 not the willion From tie repark. 16 thers says *100,000.%
17 Q: Yeah, but we don't know that there was a million, 12 @y Do you see thase linesy
18 becausge you didn't save them; ig that correct? 18 E. I %A sew thoss limes.
18 &. Well, we know there's a million because yvu can 1% . What ‘'wag the eeed for that simularion?
20 look at the histograms and see 1t was a million, unlass 20 Ko BETHIGRL
21 you'rs trying to suggest that I made up the histograms. 21 9 Hew do :yvn‘u Fnow  £Hat; Meo Trendd?
22 But yeah, we know there's @ million just as imuch as we 23 K. BErAusE 1t was in pArt: 2 of the code.
23 would know there was 100,000 Lf we tam this through. 23 . Wall, let s get back to my questiocn about
24 ©. T want to talk to you about line 177, Doctor, 24 scoping. Mr. Trende. wWhat is the scoplng of ths
25 vgat.3es3{8875308).% Do you see that? 25 get.szed operator in R
8¢ 52
1. A. Yeas. 1 A: If you run fhe code through like I suggestad, the
2 & What is the putposs of ‘sefiing the dedd to % First time yon sot the seed, it sats the mesd and 1t
3 BETUS309 abt line 1?7? 3 willl reproduce every time you run it through. Bo --
4 R, BETS309 wonld met 1L uptzo that Itiwould maks the 4 ©. And X belisve you taestifisd -- go ahead.
5 same remamn _ahoi;:as ayaxy:tgims‘yog Tan ’:}hq; ct_ﬂe thzough. 5 ‘A: 8o the vode is meant to be run in order.
£ $. Do you knokw how a pssudorandom number geusrator [ Q. I belleves you told wme earller in your deposition
7 wqus;_’ 7 that you would run files 01 and 02; is that correct?
8 a. ©Oh, gosh, I used to before. I think it iz sek & A.. Yea.
9 off of the time on your ccmputerts wlock and thereta & #. And then you wculd not want to run them again,
10 some algorithm it goes through for making the 10 and you would perform iterative simulations; is that
11 transformation necsssary. I. learned that one, like, six 11 sorrect?
12 years ago and have since dumped it. I just inow that 1f 12 A, Every time I waa writing code and running it I
13 you puf 1n "set.soed," it will produce the samée random 13 wouldn't want to. reproduce tha data every dingle time o
14 cholces as you run the code svary time. 14 produce maps. But when you're running it through for
15 Q. And I balieve you testifled sarlier, My, Trands, 1% the final part, you definitsly wank to run them in
18 that you were conversant with B, dncluding its base 16 arder, in par't, because the set.sesd at the Lop of the
17 packages. Ig that correct? 17 soript.
18 A. That's cotract. 13 Q. hnd did you save your work -himtory so that wa
18 Q. And 18 “set.gsed"™ within the base packagss of R? 1% eould verdfy how you ran Lhess, Mr, Trenda?
&0 A: T believe BO. 20 A. Oh, mo. Yeu have my sworn testimony.
21 G. fkay. I8 1t vour undergtanding that when you set al Q. Okay. 8¢ we don't kiow how you rap this., Did
22 the ssed to any smplicit value, you will then get a 22 you run it using the interactive prompt on your. BRtudic?
23 randem distribution of numbers 4in a rapraducible way? 23 A. I would bave run it from the eeript window.
34 Is that E£aire 24 g« Bl1l right., 8o you would have launched the Eilrst
25 A, Right. Thatrfs the point, is that now every time 45 cogde and then rum the decond code ahd then the thirgd,
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1 all the way through the seventh; 18 that correct? 1 It a the same thing with these maps. When you
2 A. That'rs right, witk the titles hash tagged out, 2 add fomatraints ta them, thsre are certain waye that the
1 bevaunss I produced these titleless documents when I put 3 simulation enjoys drawing them, and so'you'll get
4 this in to LaTex. 4 duplicates. That is part of the reason you wouldn't so
5 . Was thers any interacticm on your part while that 5 an ensembla of, like, 500, the way you might do a
6 cede was running? 6 traditicenal poll.
7 A. Can you rephrase that guestlion? ? Q. In any of your othar’ expert work using ensemble
8 ¢. Wers you interacting with the scripting & analysils, Mr. Trende, have you ever expsrisnced
$ envircmment in any way while you Were running that cods? 2 Quplicates inm the amount of half of your datasst?
10 A, I don't helisve so. 10 A. Oh, I don't know about that. Duplicaters happsn
1% Q. 1Is thete amy portion of the rvode that you 11 &1l the time.
12 produced to us that doss nothing? 12 Q. Have you ever experisnced a 50 percent duplicate
13 A. No, I don't know Lf anything iz commented out. 13 ratey
14 It wouldn't do anything: 14 A. Like I :gaid, I don't kmow. I do know that
15 ¢:. Well, let's look at line 7 of this code. Do yod 15 diplicstes are dowion, bBoth in mine and Dr. Chsi's work.
16 see linse 7 on the soresn there¥ 16 8o it doesn't bother me, unléss it gets extreme to where
17 A:  Yes., 1?7 you end up having, 1ikeé, 20 maps.
18 . What doss that code do, -Mr. -Trende? ia Q. What ig a confildenca interval in a statistlcal
18 A. It tells you how mamy of the plans: are 1% analysis?
20 duplicated. 20 K. A& confidence interval is a measure of, 1f you
21 Q. All right. And in what way doesg 1t tell you how 21 repeated the expariment, what percentdge of the time the
22 many «f the plamns are. duplicatad? 22 true wvalus would be containéd withln that interval. Or
23 A. It goes through the block assigmment f£iles and 23 I guess I*m explaining more of what a p-valus is.
24 loocks for columns with identical output. 24 You have & certaim alpha that you set, which is
25 Q. Columns or rows? 28 your tolerance. for false positives or for srrors, and
54 56
1 A.  Columnsg: That’s why you have to do the 1 ltrs a msasurament: -- assuming you choose 84.05 as youxr
2 transpose. % alpha, which is {ypically what is chosen, it means that,
3 Q<. Ckay. And how would it report that information 3 1f you rspeated the sexpsriment a hundrad tiwes,
4 to you, Uxr. Trende? 4 85 ‘percent of the time your confident interval would
5 AK: It weuld print it out. 5 vontain the true valus,
6 . In the interactive coneole? (3 0. Whai ls the confldence interval using the
7 A:. Yeah, that's where it would ke printed. 7 slmulation methods you have employed in this case for
8 G. 31l right. Do you do anything with that & devsloping thres congressional districhts?
% informationd b A. I dentt know:
pRY A. Nou really. If it duplicated, like, 999,000 10 Q. Do you think it would require a sample slse of
11 maps, you might have a problem. But I think the 11 less than a million miaps?
12 duplication rate here is way lower than that. 12 A, ©Oh, I'm gure you Zould do it with fewer than a
13 Q. How manv were duplicdated, Mr. Trende? 13 miliisn maps. Byt you know, whem you have a million
3.4 K. Fewer thanm kalf I think. 14 draws and over a half mdilien unigue draws, you gsat a
Q. Fewer 18 pratty good sense of what Fhe sample 1g. I'm not surs
Ko TFewer’ So half & miTIAsn: 16 af any statistical metric that suggesta you need more
17 Q. okay. So when you were talking about millions of 17 than that.
18 simulated maps, 1t'e redlly more like about half a 13 Q. Are you dware of any statistical metric that
18 million® 1% suggests you need a million maps?
20 A. No, becauss whenever you da thess -- 1 mean, 20 AL Oh, & I've said, T dan't know 1if you nesd a
21 Dr. Chen's maps have duplicates, too, Whenever you do 21 williovix mape. But whehevsr you're incrsasing your N,
22 thess, you're sampling with replacement. 8o just 1iks 22 it's good. You get a bstter sense of what bthe
23 4f you were to sampls helghts of US males, you would get 23 distributlen really leeks like.
34 a bunch of mumbers arcund 5-11, & feot, whatever, and 24 g, If you had selscted a half million maps,
25 then fewsr and fewer out on the tails. 25 Mr. Trende, would it - have made any diffsrence as opposed
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1 control and Beautification act is? 1 A, T don*t koow.

2 A. I would sgsulie 1tfg te protevt Neaw Mexico's 2 . As it relates to the northeast .reglon, what 1s

1 scentc areas.from belng overrun with trash and having 3 the unifying principle behind plading Union County and
4 ‘billboards put up all over the place and things of that 4 gan Miguel County in the same region?

Binatiurz, but I don't know. 5 &, I don't know.

6§ Q. Would it be falr te say that you have told the & %+ De you know if Tnion County and San Miguel County
7 Court in: thisg caps that map drawers need o raspect the ? have similar sconcmies?

8 trash routes that the Tourism Board is using undsr the ) Xx. T den*t.

¢ Litter Control and Beautificatian Act? Is thab right? 8 Qs+ Do you Kpnow 1f they have similar pepulations?

10 A, Ho. 10 A. HNo. 3nd that’'s the whole point of finding a

1% Q. COkay. 11 definition that has Deen used by a government AGeNCy

12 A, I don't =see anything there about: trash routas, I 1% which presumably knows the commonalitisg and structure
13 sse regiona of the stateé that are tourism districts that 13 Of the state's economy and tourism and the like better
14 the legiglature has apparantly used to dlwvy up tha 14 than T do.

1% state. I didn't reallze that there was statutory 15 Q. And A0 1ltve your expert testimony: today that it'e
16 deflnition. go that is helpful. But I don't ges 16 wore important for you to rely upan. the Litter Control
17 anything in hers about trash routes. 17 and Beautificatlion Act to decide what the reglons of New
18 L. Do oyou know when thig stdtute was snaeted? 12 Mexico are than to actually do any asdrt of independent
18 A. It locke like 1t's part of the Annotated Code 1% work ta figure that out?

20 from 1578. 20 K., Well, it certalnly sdems more reasomable to rely
21 Q. Let we highlight thig part €or yeu. Do you B8es 21 on the legislatirae's definition of reglonal tourism

22 where it says "Effactive 2017"7F 22 districts than mwy own undsrstanding of the state’s

23 A, ¥es. 23 geography.

24 ©. A1l right. And we'll go down here. And prior to 24 Q. Do vyt know 1f those regional tourism districts
25 2017, 2001 was ‘the last iteration of that statuta. Do 2% havs any relatisnship whatsosver with political or

KLY 72

L you sae thaty 1 physical gecographies?

2 A, I guess. I sée 1885 i the. first one, but I ES A. Certainly, physical gecgraphy, since they ars

3 don‘t know how to -- T mean -- 3 raughly ~-- at least for three of ths gaag_raphir;

4 Q. 2017, 4 gquadrants” of the state, and it loocka 1iks the

5 A. I see that. 5 northeastern one follows the mountain range inm North

£ $. And then bkefore that, we hawve laws, 2041, 6 Central New Mexico.

7 Chapter ‘14[1, sesction 1, effectivae April 2nod,: 2001. Do 7 But other than that, the whol_a polnt ig that

8 you ges that? & presumably the legislature undsrstands New Mexlco's

9 As I do gee that. ¢ reglong better than I do. and 1t seems like they do

10 ©. ALl right. Would it surprisé you to kaow that in 10 since thoss are the boundarises that are frequently

11 that compilation, the districts did not exist? 11 respected by the wap drawera.

12 A. It would not, becausa I dontt know one way or the 12 @ LEtte Took atpage 47 of your supert repact,
13 other. The paint is just to find an sfficial groupdng 13 ExBibAE 1051 Tell me when you get to Lliat page,
14 of epountias in the state that presumably reflect some 14 Mr. Trends:
15 understanding of what reglions in New Mexico arse, & that 15 A I'm 'iﬁs;‘:s..
18 we can have a common ground for dlscussion. 18 Gy B1E right, The third full g raph on the page,
17 Q. Wwhen you were sslacting thoss regloens for: raspect 17‘ do: Yo ree that paragraph?
18 in your report, did you study these regions, Mr: Trende? 18 Ay ¥eE
18 B. I looked at them, for sure. 15@» 9. What are the 50,00 similated waps raferended in.
%0 Q. As it relates to the mortheast and southeast 20 your report right there?
21 regleons, why ils Curry County separsted from Quay County? 3 SR That cehould Be a williem. Thabt Lig & typo, I
22 A. 1 don't know. 22 ghink, Let's ‘see whers wa are dn ke overall report.
23 &, Ar it relates to the central And soutrheast 33 ¥eah, that ghould ba a 'nilldicn.
24 regions, why .ls Torrance County separatsd fram Lincoln 24 Q.
25 County? 45 A, Tefinitely not 100,000
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3 gy Now we'rve gob btwo indepardent tybographdcal i Q. Let's lock at page 31 eof your report.

2 ‘eProvs that domtt agrss with the millian® 2 Exbibit 1.35. Tal1l me Wwhen you get there:

¥ A Yeah, You can see a militon, ‘again. from the 3 A, Okdy.

4t_:h3;§-bogtam. 4 . Below the figure, you write *In other words, Hew
5 . Lett's look at page 14 of your report, Mp. Trénds. 5 Maexico’s lines have besn more-or-lasa stable over the

6 That would ke Exhibit 1.18. Are you on that page? & coursz of the past three redistricting oyelss." Do you
7 A. Yes. 7 Bee that?

8 ¢. fThe paragraph bsginning. with “Thus, the best-case ) X. T¥as.

$ soenaric for a gerrymandersr...” Do you sse that? 3 Q. ¥Who wap drawlng comgressional maps in the past
10 A, Y¥eB. 10 three redistricting cycles in New Mexizony

1% Q. “Thus, the bast cass zcenario for a gerrymandarsr 11 As ¥ell, in 2910, you would have had a Republican
12 would be drawing three districts that President Biden 13 governor with a desmocratirc legilslature. 5c T believe
1% won by arcund 11 pointa.” That ias ‘reférring te the 13 that was done by a court.

14 three congrassional districts in New Maxico; 1s that 14 In. 2002, you would have had Govermor Johnsgon, and
15 right? 15 I don*t koow if -~ I am corfldent Republicans Qidu’t

16 &. Yes. 16 control the entiré legialature, but I don'‘t know LE they
17 Q. The next sentence ~- or actually, the third 17 had one house or the cther, probably not. 'So esither

18 sentsnce in that paragraph readg, *Democrats would bs 12 that was a compromlgad map or: a CoOurt map.

18 favored dn such districts; Republicans currently occupy 1% And then, in 1232, I think you would have had

20 only five districts with a FVI of D+3 or more.” Is that 20 Eing as the governor, So yvou would have had complete
21 correct? 21 control by the Democrats. So I-would imagine that was
22 A. <QTorrect. 22 the Democrats. I'm not surdé, though.

23 Q. Wwhat are the dimtricts you're referring to there 23 . T& thers any differsnss betwaen pslitical

24 1n your expert report? 24 redistricting by & législature ag oppesed to a courty

25 A. I thimk it's New Yark'd Fourth bhistrist, 25 . No. Politicians are miuch more Tikely ta

T4 76

1. california’e. -~ the district ocoupled by Valadac, fhe 1 gerrymandser in their favor than-a court.

2 districkt occupled by Barcia, whoever won the Thirtsanth E§ Q. Do you know how New Mexico's courts.go about

3 District, and then there*s one more Ifm.blanking on, 3 political redistricting?

4 which I think 12 in Neéw York as wsll, bacausge I thiak 4 A. IE looks, from théss maps, 1f I'm right about

5 they‘re all in New York or California. 5 them being court. drawn; that they drew these changes

6 . 8¢ thiat sentence 1s not meant to reflect 6 waps.

7 districts in New Mexicod Someona ia supposed to intuit 7 2. Have you read the Masstag versus Hall case in New
8 that that is about districts all over the nation? & Mexico?

9 A: I mean, ‘veah. There‘s only threa districta in & A. I have not.

17 New Mexiceo. 10 Q. Ckay. D& you know whether any of the

11 Q. %all, I agrse there's only threa districts in New 11 j‘udiclally-dra'\-m maps were done g0 to provide a reglonal
12 Mexico., When you generated your report, Wr. Trends, did 12 bagis for the state’s districts?
13 you cuf and pasté porticong of your report from prior 13 A. Regardlesp »f whether thay were done for that
14 reporte that you had drafted? 14 purpoese or mot, they did.
15 A. ¥Ys8. 1.8 %. Do you know whether either of thosge
16 2. ALl right. What portions of your repaort were cut 16 judiclally-created maps ware drawn to previde a reglonal
17 and pastsd from prior raparts? 17 bpasis for the stata‘s districta?
18 A, Well, I reused the backgraund. There is ho use 13 &, I donft know. Rt regardless of Whethsr they
18 charging & client agailn and again and agadn. to glve my 1% ware drawn for that purpose or net., they did.
20 resuma: 20 Q. And the dlstricts that youn are using are the
21 I would have cut and pasted. some of the 31 Ditter Centrol and Beautification Act districty; isg that
32 explanation of the simulations and how they wark. 22 right?
23 That's probably whers the §0,000 Dumbar cane from, as, 23 A. ‘They'rs the ragional tourimm districts
34 you know, Just framewerk of how to explain things. But 24 established by the legislature, apparently part of a
25 I think that is 1k, 245 gtatewlde heautification act, yes.
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1 FIFTH JUDICIAL DISTRICT COURT 1 THDEX OF WITNEIS
COUNTY OF LEA 2 EYAMINATION OF SEAN P. TRENDR
2 STATE OF NEW MEXICO P
3 NO; D-506-CV-2022-00041 3 By My. Williang 144
4 4 By Ms. DiRago 162
5 REPUBLICAN PARTY OF NEW MEXICO, -
5 CERTIFICATE OF COMPLETION OF DEPOSITICON 168
DAVID GALLEGOS, TINOTHY . .
¢ JENNINGS, DINAH VARGAS, MANUEL & WITNESS SIGHNATURE/CORRECTION PAGE 178
GOWZALES, JR., EHOBEY AND DEE ANN 7 EXBIBITS
7 KIMBRC, and PEARL GARCIA, S g :
g Plaintiffs, 8 19 Email dated 9/6/23 from Melly DiRago to 144
S wg.. Lucas Williaws, et al.
10 MAGGIE TQULOUSE QLIVER, in her g
offiecial capacity as New Mexice " . ;
11 Secretary of State, MICHELLE LUJAN 20 Cedle: 0S-Part-6-3.R. (9/6/2023) 145
GRIGEAM, in her official capacity as 13
12 Governor of New Mexico, HOWLE 21 Email dated $/12/23 from Molly DiRage to 136
HORALES, in his afficlal capacity as s
13 New Mexice Lisutemant Governor and 11 Lucas Willlame; =t al:
Pregident of the New Mexicwo Senate, 12 22 output of dAirsptory tree gearch 147
14 MIMI STEWART, in her offleial capacity ) 13 23 File titled File mavel.r 148
as President Pro Tampore of the New Mexica \ . -
15 Senate, and JAVIER MARTINEZ, iwn his 14 24 File titlad 06-Part-5-4h.R 1581
official capacity as Speaker of the 15 25  Package Redist 473723 15¢
1§ New Hexico House qf Representativas, 15 26 Source code to the Redist sme module that 163
17 Defendants.
18 is part of Redist
18 YOLUME II 17
CONTIRUATION OF THE REMOTE DEPOSITION OF 18
20 SEAN P. TRENDE '
Septenmber 13, 2022 13
21 1:04 p.m. Mountain Time 20
22 PURSUANT TO THE NEW MEXICQ RULES OF CIVIL 21
PROGCEDURE, this deposition was:
23 a2
TAKEN BY: LUCAS M. WILLIAMS 23
23 ATTORNEY FOR DEFENDANTS MIMI STEWART A
and JAVIER MARTINEZ s
45 25
143 144
1 REPORTED BY: BSUZAN L. FINDLEY 1 BEAN P.: TRENDE,
New Maxico CCR #?7 2 after having been first duly sworn undar oath was
2 XHR Court Reperting; LLC
Post Office Box 11505 3 guestioned and restified az follows:
2 Albugquergue, New Mexiceo 87182 4 EXAMTNATTON
5 APPEHARANUCES 5 BY MR. WILLIAMS:
S For: tha Pli?l.ntiifss 5 Q Bood afterovon, Mr. Twends. I appreciate
7 MOLLY . DLiRAGO
TROUTMAN PEPRER 7 you making youxaslf available for this briesf second
o : a
8 éiz;:::f ?:;:i:iit;::§‘6 Sulks 3800 8 deposmition. I underétand -~ wall, let me ask you
& (312)758-1926 9 this: I'm gueaging that vou provided a mmber of
10 wolly.dirago@troutman. com 10 simulation files te Ms, DiRago last night?
11 For the Defendants Mimi Stewart and Javier Martinez: 11 A Yestarday morrving, last might, yes. Oh,
12 LUCAS M. WILLIAMS 12 geotually, mae. It would Have beza provided to her all
RICHARD E. QLSON
13 BINELE SHANOR, LLP 13 at onee lashk svening.
400 Peny Plara, Suite 700 14 (ERbibit 10 was marked.))
13 Roswell, NHew Mexiceo 58202 : : - .
(E75) 6226510 15 O (By Mr., Willismsl A1l right. Fair snough:
15 Iwillismaghinklelawfiza. com 16 Tim golng o shara with you what I'vs marked as
roleon@hinklelawlirm.con - ’ i .
16 17 Bxhibit 319, Do yow ges that on your ascreen;
17 5ARA N. SANCHEZ 18 ME, Trandes
PEIFER, HANSON, MULLINS & BARER, Pi
1B 20 Firet Plaza, Suite 725 19 & Yo
albuguerque, New Mexico 87102 28 G Okay. That was an amail dated
19 (508)247-4800 BT : 8 o .
svanchez@peiferlaw. com 21 September Sth from Me. DiRsgo to me that refserences a
20 32 Copy of yous code that sets the nunber of mimuiations
21 Alse Present: Jowei Chem o : . : : : . .
22 23 to lomillion vather tham 1010007 ie thaf correch?
23 24 B ¥es.
24 i . .
25 25 o] Bnd are you femilisr with the change dn
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43
24
25

ende that M. Vikego rsferences in ‘thai smail?

A Yeu.
(Bzhibit 230 was wmarked.)
Q (By MWr. Williams) 211 right. I want ke

show you what ‘I have merked as Hxhibit 20. Do you

see that ccde on the screen?
A Yeg,

o} A1l wight. I will represent to you that is
the file that she produced to us. Aa I appreciate
it, the cmly change you have made tao that cods is at

Line 2 ‘wheze it zow reads 1 million; ig that correct?

A I believe that's right.

o ALY right. You say you believe thah's
vight: Did you make any other modifications to
0§ ~Part~6-4.R?

a. I wertainly don’ &t remewmber doing so.
o] Okay. And the 1 million that you’'ve pet at
Line 3, that populates thes n zims variable, correct?
A Coryect.
Q and the n sims varisble is what makes
I million now simulations be peérformed at Line S5; ife

that aorreek?
A Yea.
Q And similarly-at Line 172, that same n sins

variabls is what causes the line of code at 175 and

oo M o b Wl

13
11
1%
13
14
15
15
17

19
39
21
22
23
24
25

medified code Ehat you produced after your

‘sonrce pode that yoa produced pricr o your
Aeposition, substituting the module that yem produced
afbsr your deposibion, e wonld have regenerated bhe

‘simiiations that you used in your expert report?

your Esstimony earlier, Mri Trends, you used the

147

depoaition, he could have regenerated the gimulations
that you used Lo fommulabe your sxpsrt reporkt?

M8 DIRAGC: Object to the form. You can

ANAWEL .

2 fea.

Q (By Mr. Williams) .All right. I want to
narrow this down so Ms. DiRago daesn’t cbject ke
thim.

Te it true that if Dri Chen had used the

& He should heve.

fo] Okay. ‘and thal is beciuss; as I appradists

corveck?
& That's sorrect
(Exhibit 22 was marked.}
[+) {By My. Williame} . All right. I want to
show you what I’ve marked am Exhibit 22 to this

depogition. I*1ll repregent to you that this ig the

output of a dirsctory trees mearch of the files that

oy IHE o W B R

o0

e

15
18
17
28
1s
20
21
a2
23

25

148
180 to perfarm an -additionmal 1 millien simalatione;

{9 that corrsct?

A Carrect,
(Exhibit 21 waa marked.)
9 By Mx. Williews) Paix enough. ALl xight:

Tim goimg tol tubn your attention te what T've marked

as BxMibi® 215 Thab is an emeil from Ma. DiRago to s

- whole bunch of pesple, imeluding we, last 'ni;ghﬁ,

indicabing that she will be producing o us
Togenerdted wapa. Do you sed that?

Xee.

] ‘Have you ‘seen this smail befors?
A T dentt know.

Q Okay. Iz it scourate to say that whak you
pradﬂ?c‘ezi o Mg DIRago waR -y or were regensrated
maps; as highlighted there in: the firat and wecond

lines of that emails

A Yed.

Q- All right. Do you pee down hare where
M=, DiRago sxys that she thinks I've engaged in
unseenly gsuepmanship?

A

Q
that iLf Dr.

Yes.

a1l right. Is it your opinion, Mr. Trende,

Chen had rurn the cede; either the code

that you prodiuced prier to your depogition wr the

W W o e W N

R R B B S M b g
OO e X0 N W & W N = D

22
23
24
2

148
were produced te uas last might. Would you please
verify that these are the regensrated map files that
ware produced -~ that you gensrits -- you regemerated

and that were produced to us last night?

A Can you sioroll down?

o] Yes, sir.

3 and keep .going, plesase.

Q Yea, sir.

- It does appesr that way.

o All right. And your recollection i=z that
you gensrated. 204 fileg?

A Yas,

Q@ All right. 3and I réaldze that thess ars
approzimate file sizeés that are to the left of the
file names. I'm mot trying to pin you down on that,
but do they look approximately right?

b3 I couldn't tell you bscause I didn't sheck
that.

{Bxhibit 22 was marked.}

e {By Mr. Williame) Fair smough. All right.

I Wwant to turn your attention to what I've marked as

Exbibit 23. Thab is & £ile that Ma. DiRage produced

ta up teday titled file savel.r. To you ses that?

2 Yes.

] All right. What is that file, ¥r., Trende?
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155

I the way you ram the Redist sme function when yau 1 machine configured the game as it was when you
2 regenwrated the maps? 2 imdtlally van the simulations ae when you generated
3 3 I doa’t think so., I dertainly dont‘t 3 or wegenerated the simulations?
4 remenber doing anything. 4 2 I don’t know. I don’t think I've: done
5 Q Okay. % anything to chenvge the chip.
3 A I didn’t remember changing the m sims to C Q Do you recall at your first depeasition,
7 100,000 from & million, though, ac... 7 Mx. Trende, that you testified wou undsrstcod how
8 o} Cerxtainly. Mzx. Tremde, I want te turn your 8 Redist works umder the hood?
9 attentien back te Exhibit 1 ¢f your deposition, and 9 M¢. DIRAGD: Objection. I'm not suxe
10 I'm going to show you Page 29 of Exhibit 1 of your 19 that's what he tegtified to.
1i depeosition. Do you see that? 11 ] (By Mr., Williama) Well, we can pull the
13 A Yes. 12 ‘trangeript up.
i 9 Righlightsdion Page 20 i 4 eenbands that 13 & T think thakts a good idea.
:'L;:Q.j roada; ,In,t_ie;ad, thegs a’imxi’létitma ware Tun at home on: 14 e} Bear with me. Dur document managsment
15 A Dsll Alienwers desktop compuber with an 19 15 systam is sometimes slow.
15 provesssr, Do yow see that? 15 A1l right. De you ses the deposition of
%7 A Yeahi Adbually: T thisk itVs & KMD Rysen 17 Ssan Trende, at least the firet page of it¥
18 processor. Bub ysah, 18 A T do.
& B Why did you tell ua bthat 1€ was an Inkel 12 19 Q all right. Let me do a quick search for
20 processery 20 Punder the hood.® All right, At lLime -- at
23 3 That is probably & leftover from having 21 Page 121; Lime 14, T asked you, Are you familiar with
27 done it on a laptep ohce snd forgetting that T didn't [22 bow Redist worke under the hood? And you said, Yeam.
23 get an. Intel ;c;.hi_.p o i}{}z‘is,»“l got an kM.‘D ehip. But 23 Have you seen that?
24 the AMD chip: and the 12 axe functionallv sgnivalent: 24 A Yeah. Yeak. I zes acme of the
25 Q. Ars you uging that eame computer right now? 25 clarifications afterwards. But yeah.
154 156
i a Yes. 1 i} And when you Bay that, you 4o that without
2 3] Would you mind lookimg at the task manager 2 Baving rTeviewed the goures codei ie that correci?
3 for me, Mr. Trende, and felling me what processor 3 & Yeakh: fWhen you asked ne hcw it wgrka*-umﬁ;’ier,
4 you're astually using for these simmlaticns? 4 the hood, T thought you meant how the wlgoxithm
5 M3, DiRAGO: 8o I'm going to objsat to the % m;ﬂ:ed,.: Law: Bugie
§ scope. But you can etill call them, Sean. 5 o} Hawve you ‘ever taken 4 upon:yourself,
7 MR. WILLIAMS: Bnd, ¥olly, this is. relevant 7 Myl Trende, to resd the manusl on how Radieb works?
§ narrow. to the regensrated maps. 8 A Itwve certainly refevenced 1t I donft know
L] MY, DiRAGO: Okay. 9 ERat Tive eab down and rsad it cover to cover.
10 -3 I don’t know Bow to do that. I haveée task 19 {Exbibit 25 waws marked.}
11 manager up. 11 @ {By ¥My. Williama}  Okay. I'm going to show
132 ] (By Mr. Willisms) Do you know haow to get 12 you what I've wmarked as BExhibit 285. Have you svet
13 to the tagk managex’? 13 meen this document, He. Trende?
14 r-y I bave the task manager up, yes. 14 A Yes,
15 o} Do you know how to go to the proceszor 15 Q 211 right. And this iz located at
16 mection of your task manager? 18 httpe://fecran.r-project.ovg: Are you familiar with
17 A No . 17 cran,org?
18 2 Lan you tell we how many cored are on your i8 a vh-buh.
19 AMD proceesoxr? 19 Q Iz that the package manager that you uaed
20' A Bix:tean. 20 to download Redist?
2% o Sixteen cores. All right. Have you 21 A Probably.
32 disabled any of thoss cores? 22 [+] Ars you aware thab cran.org .is the package
23 2 I wouldn't even know how to start with 23 mansger that is witbhin our studio?
24 that. 24 2 Yeah. Yeah. I know what coran de, aund X
28 Q All right. Is your AMD Rywen lé-core 25 probably dowanloasd it thabt way, duk it woenld have been
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187 159
i downloaded a very lomg time age. 1 reproducibility ik dssivred, et ndorss eqguale 1o M
2 o Dkayi o Iocking abt Exhibiv § isie); whick 3 you ees: that?
3de the APT wanual for Rediskt; ir that right? 3 A s
4 A Uhrbahl Yes. 4 § Do you take issus with Ehis documentation?
5 ] Tou've looked at this document befors? 5 A No,
& A Yes. s Q A1l right. You just don‘t kmow #f this
7 2 ALl right, I want to turn - I want to 7 documentation applies to Redist as you'res running it?
8 go -- 8 A Yea.
g A Tooso Tt EerEys  To olarify, thig looks 9 Q A1l right. When did you ingtall Kedigt oun
10 like the April drd, 2003 (sic) revimion: I don's 10 your aomputer; Mr. Trende?
11 koow 1E T ve ¥ead 1t mince Ap¥il 3, 20’01‘\‘:;- and I Jantt 11 R 1 would have updated it a couple of weeks
13 know if the vereion of Rediet I use is pogt 12 ago,
13 april 3rd, 207, Bub T hava looksd at ths 13 ¢ 2 coupls of wseks ago? Would that have
‘gpum’e!:‘i:z*i:{qn, 14 been after your imitial simulations?
L5 2 Do you know What' ~- ig there any way for 15 A Yas.,
16 your to tell me, Myl Trende, what vereion of Bsdist 18 Q 80 your ~- and then the Redist that you yan
17 that you wse Yo gensrate yvour simulations? 17 ‘these new simulations on would be a newer version?
18 & I dom’t think so. 18 A Ne.
(1% o} Are you telling me you're not awdrs of how 19 Q All right. Bo explain that to me,
20 to do thaty 20 Mz, Trende. If you updated Redist after you
23 3 Yén. 21 performed your expert report, how is it the sams
22 Q 411 right. 1 want to g¢ to Page 121. On 22 wvexsion of Redist?
23 page 121 of Exhibit § {(sic), do you sse the beginning 23 A Because I ran the cecond simulatione on my
24 of the sedtion documenting the function Redisgt sme? 24 laptop, which has am older vergion of Redist
258 A Yes. 75 imeballed.
1549 168
i o3 Have you read this documentation before; i e} Okay. 82 now -= I helisve I had asked you
2 Mx. Trendsa? 2 ‘i you used the mame computer, Mr. Treunde, for both
3 A I'm sure I've read a version of it. I 3 the origimal simulations and the ragenerations, and
4 don*t know if I've read off of thig wersiom of it. 4 you told me yes., Now you'lre saying you ran them on
5 But yes. S an AMD,; and then you regemerated them on a laptopi is
& g Skay. 1 want to turn your attention to § that correct?
7 Page 122 of that documentation that desoribas tie 7 a I dom’k think you asked me if T regeunerated
8 argumsnta’ For ‘the Redist ewe funcion. Do you ses 8 them on tha sams domputer I umed.
& that® 9 +] Kr. Trends, did you run your first set of
1o A Uh-huh. Yas. 19 simalations onw & deaktop?
B8 4 Did you et the ncéores »ajzgumeﬁt wheh -you: 1l & s,
12 ran Red M 12 4] And. then the rsgemerations that you
13 A I did not. 13 provided to Mes. DiRage wers rud on a laptop?
13 2 Bagad on thig documentation. doss: that 14 A Yes,
15 suggest to yzm that ,ineﬁis-;;sma Rould have used the: 15 Q The. fivret set of gimulations that were run
16 default value of oF 1§ on your desktop were done with a newer version of
&7 A I don’t -~ based ca this, yes. 17 Redist tham was on the laptop that was used For your
g @ And ‘weing derault ¢ with a 1€-cors Rywen 18 regemeration?
18 Chi;p-r doer it look like to you that set.sesd did 19 A He.
20 anything in your code? 20 © ALl right. 8o we kmow that -- or youlre
2L A ;[t;dgpén'dfa whan thils was inserted. 21 testifying today that the versionm of Redist oh your
22 o I notice that it esays, The sampier outpuk 22 laptep and on your deskteop compuber are identiceal?
23 will oot e fully veproducilie, Do you sex that? 23 A e
24 & Yes: 24 ] All right. Well, explaim this to me. I'm
2.8 2 And then it goss on to say. If £dll 33 having & hard bime reconciling your siswers,
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181 183
i Mr. Trende. 1 reproducibility ie dsaired, eet ncores equald one; ia
P4 A It’e pretby straightforward. I updated 2 that correat?
3 Rsdigt -~ you asked me whsn I updated Redist on wy 3 A Yes.
4 deaktop. I updated it efter I submitted the expert 4 Q@ ¥r. Trende, how can you testify today that
5 report in this litigatiom. % the reg zated simalabi that youw produced to um
§ Q And have you ever updated Redist on your § yegtexday are ths same ‘as those you claim to have
7 laptop? 7 wsed in your wxperht report?
8§ A o, 8 HR. DiRAGCs Objeetion te form.
9 Q. 8o it ie running sn the same earlier 9 A 1 testified that way becauge I use the
10 wereion of Kedist that was on your desktop? 10 pet.seed command, which is how yiu typically make
11 A Yea. 11 sure that somethiny is reproducible.
13 & What versiom of Redist im that, Mr. Trende? [12 Q (By Mr. Williams) 2nd would you agres with
(13 X I told: .y‘au.,ikf( donts knue 13 me that the documsntation of the function bthat you
a4 & How zan you “know Ehat if you don’t hnow 14 ume says that om a multi-core machine, without
15 what version is on sither the laptop or the desktop? 15 setting neores equals 1, set.sésd doss not sccomplish
16 2. Begauss T gobt ‘the Iaptop hud the deskbtop at |16 that gosl?
17 abiont the mame time and inptalled Redist At the same 17 A That'’s what it aays.
18 Bdms. 18 Q Yap, Do you have any reason ko disagres
B3 o8 When was that, Mr. Trende? 19 with the anthora of Eedist sme?
26 A That weuld heve been in April of 2027, 29 A No .,
2% (Exhibit 26 wis markedi) 21 Q Bo, Myr. Trende, as you're sitting here
2% Q@ (By Mr. ®illisms) ALY right, Mr. Trende. 22 today, caw you Lestify that the regenerated snurce
23T want to turxm your attention to what T am maxking an 23 pode that was produced to us yesterday is -~ or
24 BExhibit 26 vo thig dspositisn. This g the gourie 34 ptrike that.
25 code:to the Hedist eue module that is part of Bediat: (23
163 164
1 Have you ever looked at thiw cods? 1 can vou testify that ths regeneratsd maps that wers
2 A He's 2 ‘produced toous lasgt night are the damz ds 'the napd
3 Q  All right. Whab e the date on that scurce | 3 you gemsrated )
3 cods there; My Trende? 4 A Mot that thieyire dompletely ddentical, ot
5 & Jxouary 3ist; POI1Y B certainty nei
& @ Angd i¢ that Before orafher you inptallsd 5 ¥MR. WILLIAMS: Thank you, Mr. Trende. I
7 Redist on your deskiop computer and your: laptop 7 will pess the wiknessx
¢ conputen? 8 EXAMINATION
) A&  Before. 9 BY MS, DIRAGD:
10 9 211 right. Let's go down on. Exhibit 25 to 19 e} Mr. Trends, have you been engaged as an
11 the source code's dooumentation of corsse. At 11 expert befors this case?
12 Limes 62 -~ ok, shoot. That*s going ko ba bough. 12 A Yas.
13 Let me aese if I can do it this way. 13 Q Approximately how many timea?
14 at Lines €2 through 67 is the source codes 14 A Probably 28. It's listed in my report.
15 documentation of the ncores argument. Lwx you see 15 Q Did you provide sxupert reports for all of
16 that there, ¥Mr, Trende? 1§ thome cases?
17 A Yes. 17 p-3 Yea.
18 Q And that documentation ie similar to the 18 G Did Yyou create aimnlation maps in all thome
1% mamial that we looked &t at Exhibit 25; is it mok? 19 cases?
20 A Yea. 20 A Not all of them.
231 Q It waye, If more than ong dore is used, the 21 Q Aottt how many did you produce simulation
22 samplar output will not be fully reproducible with 22 maps?
23 gst.gesd. Do you see thaty 23 A Frobably about half of them. Oh, did I
3 A Yar. 24 produce them? Hevaer.
28 Q Anad thew it goes on to say, If full 23 ] I'm gorry. I didn’t mean produce ho the
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15:
18
17
18
18
10
22
23

28

& No.. Because tha whols polnt of using thess

S weps i ta explore probability distribution of

d&raw'ing weps ~- what the pzcbabilihy.&iabrihutiun
Igoks Like forimaps drawn withoub respect to
pp_l;ﬁtica_.

So, frankly, drawing diffsrent types of

| maps and getting the sane basls output oaly

xweinforces the venclusions drawn the first time

around Because 1t'd another -+ i’y Iiks another poii

validating what you're sctually interssted in, which

i how likely it fs that the inactive map would bs

draw without hzavy reliance on palitied:

Q- You testified that the mups thit you
ereabs -~ fhat yout -- that we rmproduced. o appesing

coungel in thim cage ay not bel exadtly the sapie ax
the mape that you relied on E‘<_;>:;:~ your sxpert work in
Ehig cags, Can you expladn the

A Welli baya~egi on ths documentation that he

ahowsd ma; LEwenld :&u;gg’aat, that the et aesd Commangd

145 187
i other side. I guess I mean how wany bimas have you 1 &t least ism’ht guaranteed te work fully if you don't
2 created simulation mapsf 2 sot the numbsr of cores to 1. 8o, you kuow, that
3 3 Probably about half of them. 3 wasn't dondé. But I don’t think IPve ever sésn thab
4 Q Okay. The gquestion now is: How many tines 4 done, including cases with Dr. Imai, ao...
5 did yow produce the simulation maps te the opporiag 5 But' I dom't kueow. Withount locking at. the
§ counmel inm that case -- in thoge capes? S actual wmaps; I don't know whether what - ox locking
7 A I don't think I've evex been asked t6 -- or T oat the astusl: ﬁut}?ﬁt»a whether what was produced is
8 at least. «- I don’t think we've ever produced maps in 8 sinilar or even idemtical to what ths First go-aveund
9 a cage. 8 wags
10 g Have you ever veceived maps from the 19 Q2 And do vou think that this will preiudice
11 Sppesite party iu & dade? 11 defendante in this case te not have the exact maps;
i A Zhree Eimea, 1% potentisliy, that you uaesd?
i3 o Okay. WhHat were the Sirctimatanses tndedr i3 & T can’t see how iE Would hedadse the achual
14 whivh you ressived maps in Fhome sames? 14 outpub that we'rs inberested in iw bhe probability
15 B In the Texwas cage; 1t was because of <~ it 15 diztribution; nobt the iudivigual maps.
16 wam written in & programming language that T dan’i 15 P DIRAGHE Okay. Thank you. T dontt
17 even secute in. The second cass was somsthing 17 have any mors questions.
18 similar to the circimstavics in this case. Dr. Twai 18 YR, WILLIAMS: I have no further Juemtions.
‘18 waa ueing sn algorithm that vaw so slowly that we 19 {The deposition doscluded at 1:37 gim.
20 wouldn't have had the setput by the tiwe the response |30 Moustain Time.}
1 was dus. And then Ethis cads, whets we asenm to agres 21
2% this algorithm vuns slowly. 23
23 o So im it typical to exchangs maps in 23
24 gerrymandering cames? 34
28 A No, Ewven in rcages with Dr. Imai, it's just 25
168 168
1 heen kKind of understond you van teproduce the B _}?IFTH mtcmm DISTRICT COURT
2 distribution by yunning the cide of yourself. and ; G
3 when you have compebent experts, they can be trusted 3Ne: B »506-«:%2‘6:«22»»’.1130&1
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& 0 B do you antually rely on dadividual maps DAVID GALLEGOS, TIMOTHY
B & DINAN VARGAS, NAHURL
& or gets wi wapa? . BOEBY AND DER A!\TN

HIMBRD, ¥

-2
m&‘.;; I8 TG‘UWUSBI BDLIVER,

HORALES, in hig Sffivial aapac&i
- New Mexice Lisut >

- MIMI STEWART

ZIIERZBY CERTIFY that on Sa]?teﬂber 13 2832, thc

and PEARL GARCIN;
Pladntiffa

is her

Governor & W

LAt e
Pregident of ‘the New Msxic

in her offie:
an Px‘asident Fro
ganate,

New Méxics Hovss of ' Reprassntatives,
Defendante:
CERTIFICATE OF COMPLETION OF DEPORITION
I, SUSAN L. FINDLEY, New Mexico COR #77 DO

-k efcz = e ﬂt

HINKLE SHANOR, LLP
nnm Fenn Plaza; Suaba 700
Rosyzel] New ﬁe:@ica aazﬂz
LUCKS M. WILLTAMS

KMR Court Reporting, LLC
505-243-2007

Exh, .18



