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1 EXHIBITS,CONT PAGE 1 MR. SHERMAN: I should have
2 2 noted also that my colleague Michelle
3 Murray Exhibit 5, International 133 3 Kanter-Cohen, also for the Gear
A ‘; ?gg‘:i’)ﬁg lgﬁéillrfpiflugz)zso 4 Plaintiffs, is on with me as well.
5 5 MR. BROWN: Kurt Brown from
6 Murray Exhibit 6, Article 143 6 O'Melveny & Myers for the Swenson
entitled "The Precautionary ! Plaintiffs.
7 Principle and Public Health" 8 MR. URBAN: Jay Urban for the
8 9 Edwards Plaintiffs.
9 Murray Exhibit 7, CDC 150 10 MEGAN MURRAY,
10 publicgtion gntitled . 11 called as a witness, having been duly
"Considerations for Election 15 . .
11 Polling Locations and Voters" sworn, was examined and testified as
12 13 follows:
13 14 EXAMINATION BY MS. HEBDA:
14 15 Q. Good afternoon, Dr. Murray. My
15 16 name is Kasia Hebda and I represent the
13 17 Wisconsin Legislature in this matter. Thank
18 18 you for making the time to speak with us
19 18 today. Could you state your name and
20 20 address for the record, please.
21 21 A. Yeah, I'm Megan Blanche Murray.
22 22 I live at 21 Prince Street, Cambridge,
Page 6 Page 8
1 THE VIDEOGRAPHER: We are on 1 Massachusetts. My zip code is 02139.
2 the record for the remote videotaped 2 Q. Mr. Murray, have you ever had
3 deposition of Dr. Megan Murray in the 3 your deposition taken before?
4 matter of Sylvia Gear, et al, versus 4 A. Yesterday, yes. I'm a newbie,
5 Dean Knudson, et al. in the United 5 but I have one day's experience.
6 States District Court for the Western 6 Q. Great. Since you went through
7 District of Wisconsin. Today is 7 all of this yesterday, I imagine that you
8 July 16th, 2020 and the time is 3:07 8 know the rules of how depositions work. So
2 Eastern Standard Time. The ° I would just ask you if you need to take a
10 videographer is Miranda Glover; the 10 break, please just let me know and we can
11 court reporter is David Henry, both in 11 find an appropriate stopping point.
12 association with Digital Evidence 12 A. Thank you.
13 Group. Will counsel state their 13 Q. Now, you mentioned that you had
14 appearance for the record. 14 your deposition taken before. Was yesterday
15 MS. HEBDA: Kasia Hebda for the 15 the first time you had your deposition
16 Wisconsin Legislature. 16 taken?
17 MR. BROWN: Robert Brown for the 17 A. Yes.
18 Wisconsin Legislature. 18 Q. What was the case yesterday?
18 MR. SHERMAN: Jon Sherman for 19 A. It's a case that Jon Sherman is
20 the Gear Plaintiffs in 20-cv-278. 20 working on in North Carolina. I would give
21 MR. GAHNZ: Dixon Gahnz on 21 you the details, but I don't have them
22 behalf of the WEC. 22 written down.
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1 Q. Were you also serving as an 1 causation from observational data?
2 expert witness in that case? 2 A. Oh,yes, of course. And my
3 A. Twas. 3 doctorate, my doctoral thesis was supervised
4 Q. And what did your testimony 4 by James Robbins, who is probably the
5 generally concern? 5 leading expert in causal inference in the
6 A. Just describing SARS-CoV-2 and 6 country.
7 COVID 19, the disease transmission risks. 7 Q. Have you done any teaching?
8 Q. Can you describe your education? 8 A. Yes, I've taught, as I mentioned,
S A. Sure. SoIhad an undergraduate ° I taught a course called infectious disease
10 degree in history and philosophy, I worked 10 dynamics, which is mathematical modelling
11 for I think seven years as a public health 11 and principles of epidemic transmission for
12 person, and I came back and went to medical 12 about 15 years and then I coteach it off and
13 school. I gotan M.D. in 19 -- I think, 13 on now. I have taught courses in how
14 2000 -- no, 1990. I did a residency in 14 epidemics happen. I teach in a variety of
15 internal medicine and then a subspecialty, a 15 specialized infectious disease courses, some
16 clinical fellowship in infectious disease 16 of them on antibiotic resistance, some on
17 and I did a research fellowship in 17 tuberculosis, which is my main area of
18 infectious disease that consisted of getting 18 research. Some of them are infectious
19 a doctorate in epidemiology at the Harvard 19 discases.
20 School of Public Health. So an M.D. from 20 Q. In those classes, did you teach
21 Harvard Medical School, SCD in epidemiology 21 causal inference?
22 from Harvard School of Public Health. That 22 A. No, I don't directly teach causal
Page 10 Page 12
1 was in 2000. It took a long time. 1 inference. That's a pretty specialized
2 Q. During your education, did you 2 area. We touch on it, but the School of
3 take any classes on statistical methodology? 3 Public Health at Harvard is very strong in
4 A. Tdid. 4 causal inference. There is a unit there and
5 Q. What were those classes? 5 they teach it themselves.
6 A. Oh, it's a good question. It's a 6 Q. Can you describe your work for
7 long time ago, but there are -- for 7 us?
8 epidemiology one has to do what you call a 8 A. Sure. SoI'm an epidemiologist
9 -- have a concentration in statistical 9 obviously, an infectious disease doc, and
10 methods, so there were five or six required 10 most of my time is spent doing research in
11 courses that range from introductions to 11 the context of training people. So my
12 statistical methods to statistical 12 teaching, I mentioned the courses I teach
13 inference. I took, and I have since taught 13 but most of the training I do is actually
14 a course in infectious disease dynamics, 14 directly with graduate students and
15 which is -- I wouldn't call it a statistical 15 post-doctoral students. So I have a team
16 course as much as a mathematical dynamics 16 that -- you know, at any one time I will
17 area. But I have to look at my transcript 17 have anywhere between two and five doctoral
18 to remember all the statistics courses | 18 students who and are finished their
18 took. 15 coursework and are doing research with us.
20 Q. That's definitely not necessary. 20 So my research started out mostly in
21 In those classes did you discuss the 21 infectious disease dynamics, so in
22 22

potential difficulties of establishing

mathematical modelling of epidemics. I got
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Page 13
interested in SARS-1 back in 2002-3 when it

Page 15

discussed in your declaration.

discussed, some of the studies that you

2 first happened and then it increasingly 2 A. Well, they include both. But let
3 focused on tuberculosis. And then I started 3 me put it both ways. Yes, I do all those
4 to do more field-based research to try to 4 studies I look at, both statistical models
5 get at some of the parameters that go into 5 and then some of them also use infectious
6 the infectious disease models, and most of 6 disease.
7 the work that I've done in the past say 10 7 Q. What work are you doing related
& years has been in the context of a research 8 to COVID-19?
9 site we have in Lima, Peru, where we study 9 A. So since February, our whole
10 tuberculosis transmission, tuberculosis 10 lives have been uprooted and our TB research
11 immunology, the genomic epidemiology of TB. 11 has not completely been put on hold, but is
12 It's a multidisciplinary approach to these 12 much diminished because we can't actually
13 infectious diseases, but I do that in the 13 recruit in the countries that we work in
14 context, again, of training people. 14 because they're in lockdown. So almost all
15 Q. Do you ever serve as a reviewer 15 of the work I've done since then has been on
16 for academic journals? 16 COVID-19, and that includes some modelling
17 A. All the time. Far too often. 17 with a graduate student who is shared
18 Q. Canyou give a few examples? I'm 18 between a couple of faculty members on
19 not going to ask you to list every single 19 expected number of hospital beds that would
20 journal that you've ever reviewed for. 20 be needed in different places, so we looked
21 A. Sure. SoI'm an editor of -- 21 in the US and then in some of the countries
22 associate editor, so an academic editor, 22 that the team that I supervise works in, so
Page 14 Page 16
1 meaning that the papers will come to me and 1 Malawi. But much of it has been on a
2 then I'll decide whether they should be 2 vaccine trial that I'm trying to set up --
3 reviewed and choose reviewers, for three or 3 well, I am setting up in nursing homes
4 four journals. The main one is Plus 4 looking at a repurposed vaccine, DCG, which
5 Medicine, which is a Public Library of 5 is used for tuberculosis, but is expected to
6 Science journal, International Union -- the 6 have some efficacy for COVID-19, and we're
7 Journal of the International Union of TB and 7 trying to see if that is true in the
8 Lung Disease. But I review for, probably 8 extremely vulnerable --
9 over my career, for 25 or -- well, probably s (Brief recess to resolve
10 more like 50 journals, including science, 10 technical issue.)
11 nature, the New England Journal of Medicine, 11 Q. Dr. Murray, when we lost you, you
12 so journals that people might have heard of. 12 were discussing your work with COVID-19.
13 Q. Do the articles that you review 13 You were talking about vaccine trials.
14 ever contain statistical models? 14 A. Yeah, I was, I'm sorry. SoI've
15 A. Yes, they do, they always do. 1 15 been working on this vaccine trial, it's to
16 want to differentiate between -- do you mean 16 be done in the US. I also supervise a
17 statistical or infectious disease dynamic 17 research core of epidemiologists and
18 model? Are you differentiating between 18 biostatisticians. And we're working in --
15 those two? 19 with about eight different countries on
20 Q. I suppose I'm most interested in 20 their COVID responses and research around
21 the type of statistical work that you 21 the COVID responses. So those studies,
22 22 which I'm sort of overseeing, but you know,
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1 I don't have my fingers directly in the mix, 1 little disorganized and I'm in the middle of
2 are mostly seroprevalence studies looking at 2 running a huge trial, so I suspect I haven't
3 how much transmission may have already 3 billed at all so far. I've just kept a log
4 happened in some of the countries where 4 of my hours and I don't think I've sent an
5 surveillance is a little more difficult to 5 invoice.
6 do so they don't know how much has already 6 (Murray Exhibit 1, Declaration of
7 happened, Haiti, Rwanda, Malawi, Sierra 7 Dr. Megan Murray, marked for
8 Leone, and genomic epidemiology, we're 8 identification.)
9 trying to obtain COVID strains to sequence 9 Dr. Murray, I'd like you to take
10 to look at transmission routes and we're 10 a look at what has just been marked as
11 working on something called syndromic 11 Exhibit 1. And maybe if we can scroll down
12 surveillance to see if there was evidence of 12 a little bit past this very long caption.
13 spikes in flu-like syndromes before people 13 Dr. Murray, is this your Declaration in
14 were able to start doing surveillance for 14 this case?
15 COVID. 15 A. TIbelieve so, yes.
16 Q. Dr. Murray, who retained you in 16 Q. And I'm not trying to trick you.
17 this matter? 17 A. No, I know, yeah. It certainly
18 A. Jon Sherman. He contacted me. | 18 looks familiar, yes.
19 mean, [ wish I knew exactly -- I don't keep 19 Q. Was this Declaration prepared
20 good records on this. 20 specifically for this case?
21 Q. That's fine. Have you ever 21 A. Some of it was also prepared for
22 worked with Jon before? 22 North Carolina, but then I revised it for
Page 18 Page 20
1 A. Just on this North Carolina work 1 this case.
2 we just discussed. 2 Q. Would you be able to tell me
3 Q. How are you being compensated for 3 which parts were specifically for this case?
4 this engagement? 4 A. TI'mnot sure that I can. Ikind
5 A. TI'mbeing paid a fee. What 5 of went through it line by line, and both
6 specifically are you asking? 2 time had passed, and so I updated it to be
7 Q. What is the amount of your fee? 7 current with what we've learned, you know,
8 A. You know, it varies a little bit 8 and since I looked at the North Carolina
5 by what people agree to pay, and so I can't S piece, and then, you know, I was
10 actually remember, but it's between 300 and 10 specifically focusing on Wisconsin. So
11 I think $325 an hour. 11 there are probably many places where there
12 Q. Andifyou end up giving 12 were changes introduced and then additional
13 testimony at a hearing or trial, will you be 13 pieces added. I think, and certainly with
14 paid that same rate or will you be paid 14 when we talk about Wisconsin actual numbers,
15 more? 15 but there's -- there was some updated
16 A. Oh, I think it's the same rate. 16 advisories from CDC, there were some new
17 I actually don't know. 17 material on transmission through aerosols
18 Q. Do you know how much you've 18 that I had kept up with the recent
19 billed for this engagement so far? 19 literature and changed as time passed. And
20 A. For this? 20 I could probably, if T had both documents in
21 Q. Yes. 21 front of me I could go through and mark them
22 22

A. TI'malllittle -- you know, I'm a

but I'm going to have a hard time
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1 remembering line-by-line. It's a pretty 1 can argue about whether or not this is
2 long document. 2 an expert report, should be an expert
3 Q. Don't worry, it's not necessary 3 report or a declaration. Our view is
4 for you to go through it line-by-line. 4 it's a declaration because it's a
5 Would it be accurate to say that anything 5 preliminary injunction motion. This
6 that is directly related to Wisconsin was 2 is all irrelevant. So I also object
7 put together specifically for this 7 as to the relevance of this line of
8 declaration? 8 questioning.

A. Yeah, I think so.

Q. Alright, does this Declaration

I mean, what is the purpose of -- we

10 Q. Do you know how many hours you 10 contain a complete statement of all of the
11 spent on this declaration? 11 opinions you will express and the basis and
12 A. In addition to -- I started out 12 reason for those opinions, Dr. Murray?
13 with something I'd written for a different 13 A. TI'msorry, I'm really -- I'm new
14 state and then added to it. So I think the 14 to legal language, so when you say -- do you
15 additional piece from beyond that was -- I'm 15 mean ever or --
16 going to guess, 10 to 12 hours. 16 Q. Not ever, in this litigation.
17 Q. Now, this document is called a 17 A. Tassume this litigation just
18 declaration and not an expert report. Did 18 involves testifying soon, and so I mean -- [
19 you decide that that's what it should be 19 guess what I'm trying to say is if between
20 called or did counsel tell you to call it 20 now and the time like there is a more formal
21 that? 21 testimony and the science changes and
22 MR. SHERMAN: Objection. I 22 somebody asked me what does the science say,
Page 22 Page 24
1 instruct you not to answer the 1 I would tell them what the science says. So
2 question. You're trying to invade the 2 I assume it won't change dramatically, but I
3 privilege. Next question, counsel. 3 can't guarantee that. Is that -- am |
4 Q. Do you intend to submit an expert 4 answering the right way? I'm not sure I
> report in this litigation? 5 understand the questions. Sorry to be a bit
6 A. TI'mnot sure [ understand the 6 dense here.
7 question. 7 Q. Don't worry. But at this time,
8 Q. Well, you submitted something 8 this expresses -- this is a complete
° called a Declaration. Do you intend to S statement of the opinions you hold on these
10 submit something that's called an expert 10 topics at this time, would that be accurate?
11 report? 11 A. Yes.
12 MR. SHERMAN: Objection. | 12 Q. And does it explain the basis and
13 think this calls for an understanding 13 reason for those opinions?
14 of the legal rules that Dr. Murray is 14 A. Yes.
15 not competent to testify for and it's 15 Q. At this time do you have any
16 just an end-run around the objection 16 plans to revise or supplement this
17 as to attorney-client privilege. 17 Declaration?
18 MS. HEBDA: Are you instructing 18 A. No.
18 her not to answer? 19 Q. And thinking about this
20 MR. SHERMAN: Yes. Let's go 20 Declaration, is there anything in it that
21 with yes. I'm not sure where this -- 21 you wish to change?
22 22 A. Not that I can think of.
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1 Q. Is there anything you would like 1 and meta-analyses, and I'll look at the
2 to add? 2 papers that go into those, but I haven't
3 A. No. I was answering questions 3 cited --
4 that I was asked. So I mean, we could -- 4 Q. Did you consider any facts or
5 some of the numbers I gave you -- put in the 5 data that counsel provided to you in forming
6 document were from a date that is now 6 your opinions?
7 passed, so I could add current Wisconsin 7 A. No. I'm not particularly open
8 numbers if you think that's relevant as of 8 to, you know, a non-scientist providing that
2 today. 9 information.
10 Q. Does this Declaration contain all 10 Q. Are there any assumptions that
11 of the facts and data you considered in 11 counsel provided to you that you relied on
12 forming your opinions? 12 in forming your opinions?
13 A. Not exactly. I mean, I think 13 A. I'mnot sure I understand what
14 I've read -- I mean, I've basically been 14 you mean by assumptions, but I didn't rely
15 reading nothing but COVID scientific 15 on anything. I asked counsel to specify the
16 literature since February, so I cited, I 16 questions he wanted answered.
17 don't know, probably a couple hundred 17 Q. Does this declaration include any
18 articles, but I've probably read several 18 exhibits that will be used to summarize or
19 thousand. I couldn't even remember all of 19 support your opinions?
20 them. So some of the -- any time I was 20 A. Tthink -- are figures considered
21 heard saying a fact or trying to describe a 21 exhibits? Again, I'm sorry, I really don't
22 controversy in the literature I tried to put 22 know the terminology. But I put a number of
Page 26 Page 28
1 in relevant citations. But they're not 1 figures and charts in the document. I don't
2 complete in the sense that there are many 2 know if those are exhibits. I know there's
3 more studies that ['ve looked at in the past 3 a CV I was asked for. I think it might be
4 four or five months that go into my general 4 an exhibit.
5 opinion. 5 Q. Soifyou take a look at Exhibit
6 Q. And now if you take a look at the 6 A to the declaration, does this CV list all
7 references on page 50. 7 of the publications you've authored in the
8 A. Yes. 8 past ten years?
9 Q. So you would say these 9 A. Can we scroll down to the end, to
10 references, would they represent all of the 10 the publication list? Let me back up. No,
11 documents you cited for the facts and 11 because I think as of yesterday we had more
12 controversies and studies you were 12 -- some new papers accepted, and this was
13 discussing? Would that be accurate? 13 prepared. I think this week we've had two
14 A. Not exactly. Ithink I would 14 papers accepted. So there would be a couple
15 repeat what [ just said, which is that these 15 of additional papers that have now been
16 were -- you know, when I document my 16 accepted for publication that weren't on
17 thinking, I pick out specific studies that 17 there, I believe.
18 seem most relevant, but that doesn't mean 18 Q. Ifyougoto--
19 that the studies that they either referred 19 A. Yeah, keep going. I mean,
20 to that I haven't gone back and read but not 20 there's a list of papers at some point.
21 cited here, so for example there is a couple 21 Q. Now, I believe you said that
22 22

of examples, I think of systematic reviews

yesterday was the first time you've been
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Page 29
deposed. Am I right about that?

Page 31

Q. So would it be accurate to say

cases.

2 A. Yes. 2 that your opinion is that in-person voting
3 Q. And so have you ever testified at 3 during the April 7th election caused an
4 trial? 4 increase in the number of COVID-19 cases in
5 A. No. No, if you keep going, 3 Wisconsin?
6 you're in 98, so -- and as you can see - 6 A. No, what I said in this, I mean,
7 wait, wait -- no, no, keep going, sorry. 7 is that I evaluated three papers. Two were
8 Stop now. Yeah, so I think I've had two new 8 methodologically weak because they didn't
9 studies accepted in the past four or five S compare -- they were a time series without
10 days. 10 any comparison, and then a third paper by
11 Q. [I'dlike to turn to the substance 11 Cotti, which I thought was pretty well done,
12 of your Declaration. So if we can turn to 12 and I concluded that I thought that the
13 paragraph 60, so that's on page 32. 13 evidence in the Cotti study could reasonably
14 A. Okay. 14 be interpreted to suggest that there had
15 Q. So in paragraph 60 of your 15 been a rise in -- that in-person voting was
16 Declaration you say that you were asked to 16 associated with increased risk of COVID
17 evaluate the impact of April, 2020 Wisconsin 17 numbers in the next couple of weeks. And by
18 primary election on COVID-19 risk. 18 couple I mean that broadly, so three and a
19 Now, can we agree that if [ ask 19 half. The exact wording I think is lower
20 questions about the April 7th election, you 20 down, so if you -- you know, you probably
21 will understand that I'm talking about the 21 recognize that I just don't ever like to say
22 same April, 2020 Wisconsin primary? 22 anything causes X. But what we can say is
Page 30 Page 32
1 A. Yes. 1 that there is an association and that
2 Q. By impact on COVID-19 risk, do 2 association, that the authors of the study
3 you mean that you were asked to evaluate 3 have tried very hard to account for any
4 whether in-person voting during the April 4 other factors that may have had that
5 7th election caused an increase in the 5 association so that it's a question of the
6 number of COVID-19 cases in Wisconsin? 6 strength of a study, and in this case of
7 A. 1think that's how I understood 7 these three studies, the only three I could
8 the question, but I'm not sure that the G find on this topic, the two are weak
S question -- [ think it was worded as S methodological studies and the third one is
10 written. 10 a pretty good methodological study. So by
11 Q. But you understood it as being a 11 good methodological study I mean the things
12 question about whether the election caused 12 like, that might account for the association
13 an increase in the number of cases? 13 between in-person -- density of in-person
14 A. The word cause I'm not sure was 14 voting and the subsequent county-level COVID
15 actually used. I think it was whether there 15 risk was -- the authors attempted to explain
16 may have been an association between -- 16 that in a number of other ways and then
17 yeah, well, what might have happened -- I 17 adjusted for that. Is that a cause? I
18 don't know exactly what the question was, 18 mean, now we're getting into terms that have
19 but I'm not sure if the word cause was used, 19 esoteric meanings and I don't use that
20 if that's what you're asking. I think I was 20 terminology.
21 asked to evaluate the impact on subsequent 21 Q. So you say that you don't use the
22 22

terminology caused. Can you tell me a
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Page 33

little bit more about what you mean by the

Page 35

Q. Soif you were using cause in lay

2 word association? 2 terminology, would you use it here?
3 A. Yeabh, so if, you know, if every 3 A. Twould say that the data that
4 time A happens -- well, I think a good 4 I'm looking at supports the conclusion that
s example is probably smoking and lung cancer, 3 the density of in-person voting stations was
6 right? So there is an association between 6 linked, was associated with COVID risk
7 smoking and lung cancer. People who smoke, 7 thereafter.
8 some of them get cancer. And there are some 8 Q. And does this result lead you to
s cases of cancer that are not caused, quote, 9 think that in-person voting in the November
10 caused by -- or not associated with people 10 general election will increase the risk of
11 -- or don't occur in people who smoke. But 11 COVID-19?
12 statistically that's pretty solid. But then 12 A. It certainly raises the
13 you could say well, yeah, but people who 13 possibility. It of course depends on what
14 smoke statistically on average also say 14 the problems in the community is and a bunch
15 drink alcohol. That's probably true at 15 of other things. But I think what it does
16 least in the earlier studies. But maybe 16 raise is the possibility that by increasing
17 it's actually the alcohol that's causing the 17 the number of contacts, and this study by
18 lung cancer or is associated with lung 18 Cotti was particularly rigorous in that it
15 cancer. So then you can use statistical 15 actually measured the number of -- the
20 methods to look at smokers who use alcohol 20 density or contacts that happened by using
21 and smokers who don't use alcohol, and you 21 mobility data. In places where voters make
22 say, am I seeing the same aesthetics? And 22 more contacts with other people in the
Page 34 Page 36
1 the effect is, what is the statistical 1 population and COVID still exists, which of
2 association between a particular exposure 2 course we think it will, that there is a
3 like smoking in this case, in the case of 3 risk of transmission.
4 the Wisconsin primary the exposure was the 4 Q. SoI'd like to go through the
5 density of in-person county-level polling 5 evidence you rely on to reach this
6 stations, and in this case, in the case of 6 conclusion. In paragraph 60 you say that in
7 lung cancer it's -- the outcome is lung 7 the aftermath of the election the Wisconsin
8 cancer. But in the case of this the outcome 8 Department of Public Health conducted
9 is subsequent rise in COVID-19 cases. So an 9 contact tracing that identified 71 confirmed
10 association is, you know, moves towards a 10 cases of COVID-19 among people who may have
11 causal frame when one adjusts for all the 1 been affected during the election.
12 other factors that are associated with them. 12 Now, the Department of Health
13 But since we know that there is always a 13 Services did not conclude that these
14 possibility of unmeasured confounders, so 14 individuals were infected at the polls, did
15 things that might be associated with say 15 they?
16 smoking and some other exposure that we 16 A. They said that they had traced
17 don't know about in lung cancer, then unless 17 those people to the polls, and as is always
18 we can reasonably exclude every other 18 the case unless one does very rigorous
19 unmeasured confounder, then we can't say 19 genomic epidemiology, they said it is
20 it's A caused B. But that's -- again, | 20 possible that the people could have been
21 think in lay terminology cause has a much 21 infected elsewhere, but they couldn't. They
22 22 didn't have a known contact elsewhere.

less rigid meaning.
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That's how I understood it.

-

Page 39

in-person voters, do you know how that

Now, 71 people, that is .0179 percent of all

2 Q. And now you also admitted in that 2 number compares to the percentage of the
3 paragraph that these people may have been 3 Wisconsin population that had confirmed
4 infected elsewhere, right? 4 COVID-19 at that time?
5 A. Tsaid it's possible that they 5 A. Tdo. 1did this math. I can't
6 were infected elsewhere, yes. 6 say exactly, but I did the calculations at
7 Q. Isthat because they had other 7 the time. So you know, so when you say
8 potential exposures? 8 there's 71 confirmed cases, first of all
9 A. You know, I wasn't obviously part 9 that's not -- I'm just pointing out that
10 of the Department of Health's investigation. 10 that's what the Department of Public Health
11 Q. Are you aware of any cases in 11 said, that we'd go on to actually come up
12 which an individual was definitely infected 12 with the Cotti estimate which is probably
13 while voting in-person or working as a poll 13 closer to a real estimate. So a really
14 worker during the April 7 election? 14 rough way of looking at that is to multiply
15 A. Twouldn't ever be able to say 15 it by 10. So I guess the answer to your
16 that someone was definitely infected at a 16 question is I don't know offhand.
17 particular time. What would you mean -- 17 Q. So you said that you had done the
18 what would count -- when you ask that, I 18 math on the total number of confirmed
19 assume you have a definition of what it 19 COVID-19 cases in Wisconsin. Was the rate
20 means to definitely prove somebody has been 20 in Wisconsin in general higher or lower than
21 infected at a particular time and I don't 21 the 71 out of 400 thousand voters?
22 know what that would be. Can you clarify? 22 A. 1 think, you know, you have to
Page 38 Page 40
1 Q. The way I would think about it 1 look at the day. You know, I shouldn't -- 1
2 would be are you aware of any in-person 2 did these calculations but I don't have them
3 voters or poll workers whose only potential 3 available to me at the moment, and so I
4 exposure to COVID-19 was at the polls? 4 can't say accurately.
5 A. Again, I'm trying to envision s Q. So I will represent to you that I
6 what that would look like. So you mean that 6 checked today on the Department of Health
7 they like didn't contact anybody for all -- 7 Services website, and the number of
8 at all except when they went to the poll 8 confirmed COVID-19 cases in Wisconsin on
9 station? I'm just getting -- I'm 9 April 7th was 2,578, and the Wisconsin
10 just having trouble envisioning, because 10 population at the end of I believe 2019 was
11 unless I can see, you know, variants jumping 11 5,822,434.
12 from person to person, I'm just not sure how 12 MR. SHERMAN: I'm going to
13 I would ever know who -- how I would ever 13 object on hearsay grounds. There's an
14 definitely say anybody infected anybody 14 exhibit, I think it should be shown to
15 else. 15 Dr. Murray so we can confirm this.
16 Q. Are you aware that almost 400 16 Otherwise it's a representation of a
17 thousand voters voted in-person on 17 document that's not before us.
18 April 7th? 18 Q. So does it sound about right if
19 A. Yes. 19 .0443 percent of the Wisconsin population
20 Q. Now, I will represent to you that 20 had confirmed COVID-19 cases on April 7th?
21 397,664 people voted in-person on April 7th. 21 A. So I'm confused by what you're
22 22

saying. Are you saying that on that day
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1 that was the prevalence of expected 1 were contact traced to a grocery store
2 confirmed cases, or the incident confirmed 2 versus how many were contact traced to an
3 cases? 3 election. But you can't compare incident
4 Q. Can you describe the difference? 4 data which includes everything including
5 A. Yeah, prevalence means if you 5 these people to contact tracing. And that's
6 just take a cross-sectional and cut through 6 why really didn't -- don't -- I mentioned
7 the population and you count out the number 7 the numbers that they reported, but the
8 of people who have COVID versus the number 8 actual numbers showing that there's a higher
S of people that are newly counted, so those 9 incidence of COVID in densely -- in counties
10 aren't as new cases on a particular day. So 10 that have a higher density voting were
11 you know, if you're looking at sort of 11 higher. That's better data.
12 incident -- I'm assuming you're talking 12 Q. Sorry, Ididn't catch that last
13 about incident cases, is that correct? I'm 13 part.
14 hesitant to fool around by looking at the 14 A. I'mjust making sure that I'm
15 internet here because I don't want to lose 15 saying is clear, because I'm not sure if it
16 you. But what do you mean? Reported as 16 is.
17 newly diagnosed on that day? 17 Q. No, I think I understand. Now,
18 Q. So for example in the graphic 18 in paragraph 61 to 62 of your Declaration,
19 that's on page 35 of your Declaration, and 19 you discuss two studies that found that the
20 so that's the new COVID-19 cases. 20 April 7th election did not lead to a surge
21 A. Yeah, okay. 21 of COVID-19 cases. Now, one of your main
22 Q. Solwas going off of a 22 critiques of these studies is that they did
Page 42 Page 44
1 Department of Health chart that just was 1 not consider COVID-19 cases farther out than
2 tagging the number of confirmed cases per 2 a couple of weeks after the election,
3 day. 3 correct?
4 A. Okay, so those aren't really -- 4 A. Yeah, that's one of them. The
5 that number of 71. So that's a contact 5 other, it's a -- their time series is of no
6 tracing. So they're not saying that that's 6 comparison, so anything else that -- it's
7 how many cases occurred in the people who 7 just not a legitimate way of doing any
8 voted, they're saying that's how many cases 8 inference, causal or otherwise.
S that they contact traced back to people who S Q. Now, in paragraph 62 at the top
10 voted, that they didn't have other 10 of page 35, you show a graphic with longer
11 connections for. And it's not over one day 11 term data. And you say that this shows a
12 either, so it was over a time period that 12 rise in cases beginning around May 21st and
13 they thought -- Department of Health, 13 including a subsequent period that was not
14 thought it would be consistent with, you 14 captured by those two studies.
15 know, the time frame for when people might 15 A. Well, that, I'm sure it's obvious
16 present. So the only -- you can't -- 16 from looking at the graph that's a typo, and
17 they're completely not comparable numbers to 17 we're talking about April 21st. So if you
18 say the prevalence or the incident number of 18 look at the graph and you see that the April
15 new cases per day compared to the number of 15 7th, and suddenly on April 21st it rises.
20 people who were contact traced back to an 20 So I apologize if it's confusing. It should
21 21

election. So you can compare contact
tracing, like you could say how many people

read April 21st.
Q. Soit's not May 21st?
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1 A. No, it's April 21st, two weeks 1 if they have made changes to it I've
2 from the election. 2 probably seen a more recent copy, but I
3 MS. HEBDA: I think we've been 3 didn't record the date of that, whether they
4 going for about an hour. Is this a 4 modified it over time. But I looked at, you
5 good time to take a break before we 5 know, the first time probably about six
6 dive into the next part? 6 weeks ago and then at the time that I wrote
7 THE WITNESS: I'm okay, but if 7 this I looked at it again to make sure I
8 you'd like to take a break, that's 8 understood it properly. So it's possible
E good. S5. S that there has been an update that -- this
10 MS. HEBDA: 1 would like to take 10 isn't that copy, but I would have to check.
1 a 10-minute break. 11 Q. Do you have copies of all the
12 (Recess taken: 4:02-4:12 p.m.) 12 versions of the study that you looked at?
13 FURTHER EXAMINATION BY MS. HEBDA: 13 A. No. I go on the web and look at
14 Q. Alright, now I'd like to turn to 14 it.
15 the study that you discuss in paragraph 63 15 Q. And can you tell me when you last
16 of your Declaration. 16 would have looked at the study?
17 A. Sure. 17 A. Probably two, three weeks ago.
18 Q. When did you review this study? 18 Q. Would you like to take a quick
19 A. Five or six weeks ago. I don't 19 look through the study and see if it's what
20 know the day. 20 you're discussing in your Declaration.
21 Q. Do you know what month it was? 21 A. Is that the May 10th one or the
22 A. Five or six weeks ago would have 22 one on the web?
Page 46 Page 48
1 been in June. 1 Q. Sorry?
2 Q. May maybe? 2 A. The May 10th one or the one on
3 A. Yeah, maybe the end of May or 3 the web right now?
4 beginning of June. 4 Q. The one that's Exhibit 2, so the
5 (Murray Exhibit 2, File labelled 5 May 10th one.
6 Cotti et al., May 10, 2020, marked for 6 A. Icanlook at it, but if they had
7 identification.) 7 made small changes I wouldn't recognize them
8 Q. Dr. Murray, could you take a look 8 by looking at it. Like I wouldn't remember
s at the document the court reporter has S the change that had been made compared to
10 marked as Exhibit 2. 10 this without comparing the two, the current
11 A. Yes. 11 one with this side by side.
12 Q. This study by Cotti et al. is 12 Q. The reason that I'm raising this,
13 dated May 10, 2020 entitled The Relationship 13 and my concern is that I've gone to the
14 between In-Person Voting, Consolidated 14 version of the study that's currently on the
15 Polling Locations, and Absentee Voting on 15 website or that was on the website a couple
16 COVID-19: Evidence from the Wisconsin 16 of days ago, and it includes results that
17 Primary. 17 aren't discussed in your Declaration and it
18 Is this the study that you 18 doesn't include results that are discussed
19 reviewed when preparing your Declaration? 19 in your Declaration.
20 A. T've gone back to this a couple 20 A. Well, I --you'll have to show me
21 of times and it's on an NBER, National 21 those because I don't know what you mean.
22 Bureau of Economic Research website and so 22

(Murray Exhibit 3, Document
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1 entitled The Relationship Between 1 different things in different places so I'm
2 In-Person Voting and COVID-19: 2 not sure what your first point was. They
3 Evidence from the Wisconsin Primary, 3 don't have the amount of absentee voting.
4 marked for identification.) 4 They have -- I'm still confused on what
5 Q. Sois it possible for the witness 5 you're trying to say, so can you clarify
6 to compare these two studies and to see both 6 what you mean here and can we look at all
7 of them at witness once? 7 the tables?
8 A. Imean, it's about a 30-page 8 Q. Yes, we can definitely look at
2 article. It would take a couple of hours to ° all the tables. All I'm trying to do is
10 do that. 10 trying to figure out which of these versions
11 Q. My concern is that I would like 11 of the study I should ask you about and
12 to ask some more detailed questions about 12 which is the one that you reviewed to write
13 this study, and it's going to be difficult 13 your Declaration.
14 if we're not clear on which version of the 14 A.  You know, I'm going to assume it
15 study is the one that Dr. Murray relied on. 15 was the earlier one and that I looked at the
16 A. Yeah, I'm afraid I'm not going to 16 study to see if I -- to update myself on
17 be able to tell that you because I've looked 17 their methods. But if they changed results,
18 at it multiple times. I see on the internet 18 I wouldn't have known that. And I'm kind of
19 right now that it was revised in June. | 19 guessing on this. You know, I know I'm
20 really can't tell you which version -- this 20 under oath, so I -- if I can just go back
21 is a problem with a fast moving field, 21 and look at what's written there, and you
22 things change rapidly. But if you point out 22 know, I didn't pull out the manuscripts and
Page 50 Page 52
1 what you think is not in there, I can tell 1 sit down and compare them line by line.
2 you whether I thought it was. 2 Q. Okay, so how about this. So
3 Q. Alright, one thing, if we stick 3 let's go back to the May 10 version of this
4 with this Exhibit 3 and we go to Table 2 on 4 study which has the results that you discuss
5 page 23, you'll see that in Table 2 in this 5 in your Declaration, and if at any point you
6 version it doesn't have the variables about 6 see something that you say oh, wait, that's
7 the amount of absentee voting. Also this 7 not what [ was looking at, we can look to
8 table contains data for five weeks while in 8 see if it's in the next version.
9 paragraph 63 you say that the study extended s A. Okay.
10 the time period assessed until May 3rd, 10 Q. Now, this study has not been peer
11 which was three weeks after the election. 11 reviewed, has it?
12 A. Yeah. 12 A. Not that I know of.
13 Q. Which that just makes me think 13 Q. Can you explain what that means?
14 that you were -- when you wrote your 14 A. Well, these are economists, and |
135 Declaration it makes me think that you were 15 can explain what it means in medical
16 referring to that previous study. 16 literature, but I feel like what it means in
17 A. Previous study, you mean a 17 the economic literature is quite different
18 previous version? 18 because when I have looked at economics,
19 Q. The previous version of this 18 it's often documents that are highly cited
20 study, I apologize. 20 stay on these kinds of websites. In the
21 A. I'mstill not sure what -- this 21 medical literature it would mean that it has
22 22

is one table of many, and I -- they analyze

not gone through the process at a journal
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1 where it was sent out to a number of 1 A. Tread the paper to try to figure
2 reviewers who then made usually a 2 out exactly what they did, where they got
3 confidential recommendation as to whether 3 their data and looked at their tables and
4 something was published or not. It doesn't 4 their conclusions and then I compared it
2 mean that it wasn't reviewed, because the 5 because there's only three such studies to
6 area is changing quite rapidly and there are 6 the too two previous studies that I
7 a lot of online peer reviews called post hoc 7 mentioned.
8 reviews that are available for many 8 Q. Now, is it your opinion that this
s biomedical papers. s study establishes that in-person voting
10 Q. And how much time did you spend 10 during the April 7th election caused an
11 reviewing the study when you were preparing 11 increase in COVID-19 rates in Wisconsin?
12 your Declaration? 12 A. I'msorry, I probably didn't
13 A. Oh, probably most of the time 13 explain it all that clearly before, but I
14 because it's actually a pretty dense study, 14 really don't -- I'm reluctant to use the
15 so two to three hours? 15 word caused for any association, not just
16 Q. What did you do when you were 16 this, but in any assessment of an
17 reviewing this study? 17 association between a temporal cause and --
18 A. What do you mean, what did I do? 18 or a temporal event and a subsequent event.
19 I read it, I thought about what it said. 19 So not because, you know, again, I want to
20 I'm sorry, what are you asking? 20 be clear that I'm not using the term cause
21 Q. You know, for example, did you 21 here. I'm using it in a technical way, and
22 obtain the data from the authors and 22 one, an epidemiologist would never say that
Page 54 Page 56
1 replicate the results? 1 A caused B; they would say there is a strong
2 A. No. 2 and well supported association between A and
3 Q. How does what you did when you 3 B.
4 read it and you thought about the results, 4 Q. Now, in paragraph 63 of your
5 how did that compare to what you would do if 5 Declaration, you say that this study
6 you were reviewing a proposed article for an 6 found that counties with higher than average
7 academic journal? 7 in-person voting had twice the rate of
8 A. Unless I was specifically asked 8 COVID-19 positive tests in the week that
9 to be the statistical reviewer of a s followed the election. When you say that,
10 controversial paper that the editor was 10 you are describing the summary statistics in
11 concerned about the statistics, I would not 11 Table 1, right? Table 1 is on page 16.
12 repeat the statistical analysis. A proper 12 A. Actually I think I was describing
13 -- you know, a good statistical analysis is 13 their interpretation, which I think builds
14 hundreds of hours of work, so that's not the 14 on this and on their later analysis that
15 norm for reviewers. So I would have 15 controls for a number of other factors. But
16 probably spent more time because [ would 16 again, [ would have to scroll through it
17 have written more about all of the, you 17 carefully to see where they actually said
18 know, different methods if I were writing a 18 that.
15 review of this. But the general approach 15 Q. So when you reviewed this
20 is sort of similar. 20 analysis, did you spend more time looking at
21 Q. And can you elaborate a little 21 the text or did you spend more time looking
22 22 at the tables?

bit on that general approach?
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1 A. TI'makind of verbal person, so I 1 similar, but let's stick with this one for
2 look at tables carefully but I really try to 2 now. This table shows the result of the
3 read what the person is saying as well as 3 author's fractional logistic regression
4 looking at the tables. But I do both. 1 4 model, correct?
5 can't give you the amount of time that [ 5 A. Tbelieve so, yes.
6 spent doing one or the other. 6 Q. Now, the dependent variable in
7 Q. Now, just the fact that counties 7 these models is the proportion of COVID-19
8 with higher than average in-person voting 8 tests that were positive, right?
S had twice the rate of COVID-19 positive ° A. Yes.
10 tests than counties with lower than average 10 Q. Now, can you discuss a little bit
11 in-person voting wouldn't necessarily mean 11 why the authors chose to use that as their
12 that that relationship had anything to do 12 dependent variable?
13 with in-person voting, right? 13 A. Yeah, because if you just look
14 A. By itself it wouldn't and that's 14 at -- I know this is a controversy that's
15 why the investigators tried to think of 15 been pretty prominent in the last week or
16 other possible explanations and then adjust 16 last month. The more testing one does, the
17 for them in the same company kind of way 17 more one will identify confirmed cases.
18 that I was talking about say smoking and 18 That's as opposed to say looking at
19 alcohol by, you know, doing a kind of 19 hospitalizations or deaths which will just
20 regression that allows you to try to get 20 tell you how sick -- you know, looking at
21 other factors that might be associated with 21 the kind of fraction of people who end up
2z county-specific variables that would impact 22 being counted because they're sick. And so
Page 58 Page 60
1 future COVID rates. 1 we know that the amount of testing changes
2 Q. Do you know which counties had 2 over time and these authors wanted to adjust
3 above median votes per polling location? 3 for that. So the way they approached it was
4 A. Do Iknow their names? I mean, 4 by looking at the proportion of tests done
5 looked at a map but I can't tell you what 5 that were positive.
6 they are now. 6 Q. Now, is it possible that using
7 Q. Do you know anything about the 7 their dependent variable, the proportion of
8 characteristics of those counties? 8 COVID-19 tests that were positive, that you
S A. Yeah, because they're described ° could introduce bias into this model?
10 in this paper. They are more populated, 10 A. Yeah, it is possible. It's bias
11 that's why they can control for population 11 that -- you tend to do more testing over
12 density. They had different levels of 12 time, especially during these periods. But
13 education, that's why they control for these 13 that would tend to reduce the actual
14 demographic variables that you see here, 14 proportion of tests that were positive. So
15 income, percent of the population over 65, 15 what you have to assume, that the rates of
16 et cetera. 16 testing varied by county and by the factors
17 Q. Now, what you've been mentioning 17 in these counties that then are associated
18 throughout is that these summary statistics 18 with COVID rates. So it's a little tricky
19 are obviously not the only thing that these 18 to think through those causal steps to say
20 authors did. So I'd like to turn to the 20 why would a specific -- why would testing
21 results that start on Table 2. Now, this 21 vary -- what factors would result in county
22 22

table and the next one, they're fairly

level variation in the proportion of tests
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1 that were positive, and if they did, how 1 economist means when they use endogenous.
2 would they relate to these other factors? 2 But I believe what they mean is that it --
3 Q. So do you agree that the amount 3 how will I put this, how will I translate it
4 of testing that is available in a county 4 into epi language? I'm sorry, I'm
5 could affect the proportion of tests that 5 struggling to think of the terminology that
6 are positive? 6 we would use to say the same thing. I think
7 A. Yes. 7 they're saying that measures of testing,
8 Q. Do you know if the authors have 8 like as you have said, could vary by
° any information about the availability of ° location or by some other factor, meaning
10 testing in different counties in Wisconsin? 10 they are -- they could be an outcome of the
11 A. Ican't remember if they 11 same variables that go into the model. Is
12 addressed that directly or not. They did 12 that how you understand it?
13 try to address, I believe -- you know, it 13 Q. So the way that I would
14 turned out that they were controlling for 14 understand it, and I will ask if you agree,
15 population -- I don't think they did, but I 15 is that if you have endogeneity you end up
16 actually can't remember. 16 violating the statistical modelling
17 Q. Do you know anything about the 17 assumptions that need to be met for a model
18 availability of COVID-19 tests across 18 to give unbiased estimates.
19 Wisconsin counties? 18 A. Well, that doesn't explain what
20 A. No. 20 endogeneity is, right? And so we're talking
21 Q. Now, did the authors -- so you 21 about degree here. You know, it's never the
22 mentioned earlier, would you agree that the 22 case that, you know, it's like all the
Page 62 Page 64
1 authors didn't do anything to counteract 1 assumptions are worthless because they've
2 this issue? 2 been -- see how other people use this term.
3 A. No, I'm sorry, I wasn't clear. | 3 That's not a definition of endogenous. It's
4 don't remember if it did or not. I didn't 4 a statistical phenomenon about endogeneity.
s mean to say they didn't. 5 Yeah, it's not obvious how to explain that
6 Q. Okay, so you don't remember. 6 just from a quick --
7 Now, one thing that I'm happy to point out 7 Q. And I guess I'm more concerned
8 that they did is that in column -- in [ 8 about is it possible that if you introduce a
s believe column 5, yes, they controlled for 3 variable that's endogenous such as these per
10 tests per capita. 10 capita tests that they says could be
11 A. Oh, okay, good. 11 endogenous, that it could lead to some bias
12 Q. Now, if we could go to footnote 9 12 in your results?
13 on page 9 of this study. Now, what they say 13 A. Yeah, you know, it's certainly
14 here is that measures of testing may be 14 possible. So let me try and be less arcane
15 endogenous. Can you explain what they mean 15 here. If you have something like, like
16 by that? 16 let's say some are rural counties and some
17 A. Yeah, you know, so if you follow 17 are urban counties and you expect that
18 EpiTwitter, you'll know that economists and 18 testing is more available urban counties
15 epidemiologists kind of clash from time to 13 than in rural counties, and then you also
20 time, and particularly around language like 20 expect -- I don't know what you would
21 this. We never -- we don't use that term. 21 expect, but let's say for some, for the sake
22 22 of argument, that either urban counties are

So I always struggle to know what an
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1 more or less -- have a higher density of -- 1 Q. So I guess in more the economics
2 the polling stations, there's a higher 2 side of things, they talk about how if you
3 density of voters, in-person voters. I'm 3 omit a variable that affects both the
4 not saying that's true, I'm just getting it 4 dependent variable and the independent
5 -- then you might say, well, I'm using, you 5 variable, you could get biased results and
6 know, I'm hoping that testing is going to be 6 the correlation you find could be spurious?
7 my gold standard, and I'm going to say 7 A. Yeah, so when I was talking about
8 testing, that's the outcome. So I really 8 unmeasured confounders, that's the term we
2 don't want it to vary with county. But if 9 would use for that.
10 it does, then I have to recognize that. And 10 Q. Okay, so unmeasured confounders,
11 so yeah, technically we could say it 11 omitted variable, same thing, I can use
12 violates the statistics, so you have to 12 unmeasured confounders.
13 decide. I mean, it's always the case that 13 A. Yes.
14 what we observe is somewhat, quote, 14 Q. Now, would you agree that
15 endogenous, meaning it varies a little bit 15 unmeasured confounders are often one of the
16 with the variables that we're looking at, 16 big problems when you're trying to do
17 and we're hoping it doesn't. But the 17 studies with observational data?
18 analyst needs to decide how serious an issue 18 A. Absolutely. They're actually
19 that is. I do think, as they are admitting, 19 always, you know, in every kind of study.
20 that this is a problem, but it's a problem 20 Even in trials we don't always achieve the
21 that is not easy to solve, and they're 21 complete elimination of unmeasured
22 arguing, | believe, that given the options 22 confounders.
Page 66 Page 68
1 of using all test results when we know that 1 Q. So would you agree that if there
2 in that time period, that the proportion of 2 is some characteristic about these counties
3 tests that were done, the number of -- there 3 that had higher in-person voting rates, that
4 was a lot more testing being done, and it 4 also leads to those counties having a higher
5 changed over time. But this is a reasonable 5 percentage of positive COVID-19 tests and
6 approach, recognizing that there may be this 6 that characteristic is one of these
7 flaw. 7 unmeasured confounders, then these results
8 Q. But they can't eliminate the 8 could be spurious?
9 possibility of this flaw? s A. Ofcourse. I mean, this is true
10 A. They can't eliminate it, and I 10 for all -- basically all observational and
11 don't think they're trying to. I think 11 to some extent many clinical trial results.
12 they're trying to put their -- you know, 12 So this is true for this study, but it's
13 show the evidence as best they can. 13 true for pretty much every single study,
14 Q. Could we go back to table 2. 14 scientific study of this type ever written.
15 Now, I imagine that you are familiar with 15 Q. So what do the authors control
16 the problems that can happen when you run a 16 for here?
17 regression if you have an omitted variable. 17 A. Well, they have all these
18 A. A what variable? 18 different models that you see up at the top,
19 Q. An omitted variable, So omitted 18 and we'd have to go to the methods to do
20 variable bias. Is that a term that's used 20 through which ones controlled for which,
21 in epidemiology? 21 which things they add in and out. Do you
22 22

A. No, it's not really.

want to scroll up to --
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1 Q. Sure, we can scroll up. 1 1 see, you're right.
2 believe the method section is on -- it 2 Q. At the bottom.
3 starts on page 8. 3 A. I'msorry, so they've done --
4 A. Okay, can you blow that up and 4 added social distancing data, they've added
5 then I think we're looking at the actual 5 population density, they've done tests per
6 part where they're talking about their 6 capita, they've excluded some population --
7 regressions. So if you can -- keep going. 7 some population centers, so Green Bay and
8 All the five models that they show, the 8 Milwaukee, to make sure that their data is
9 first six models that they show. 9 robust if they take out these big cities
10 Q. Imean, I think one place we 10 that could be outliers. So you see the list
11 could look, they give a little bit more 11 there. It includes county population -- I'm
12 detail about these various models on table 12 just reading this -- population density,
13 1. That might be a better place to look. 13 percent of the population without a high
14 A. Well, they would have to list the 14 school degree, percent of the population
15 -- you know, you see at the top there that 15 with at least a bachelor's degree, 2018
16 they identify the numbers across the top of 16 unemployment rate, meaning household income,
17 the other -- with the other table, each of 17 percent of the population over age 65 and
18 those is a different model, right? So 18 older, that's usually important, and then
19 somewhere maybe in an appendix they're going 19 this safeguard social distancing control
20 to tell you what's in that model. And it 20 looks at where people were, uses mobile
21 won't be here because these aren't numbered. 21 phone data to say how much time people spent
22 They're not going to put a novel up and not 22 away from home, percent that were at home by
Page 70 Page 72
1 tell you what's in it. So somewhere in this 1 themselves, so you know, if people were
2 paper, I just can't tell you where from the 2 mixing somewhere else, not at the election
3 way this is working. What's actually in 3 site, you know, if the county had a fair, a
4 each of those models is going to have been 4 little tongue-in-cheek here, but say the
5 made clear. 5 county had a fair on the same day and
6 Q. Do you expect that there is an 6 everybody went to that, you know, but d id
7 appendix to this? 7 in-person or mail-in election, you wouldn't
8 A. Yeah, I've seen it somewhere, 8 get mixed up by that. So they're looking at
9 there is a document that lists what's in 9 devices that never left home, and then mean
10 each model. They apply a bunch of different 10 distance travel. So they've added in, you
11 models and they find results. They aren't, 11 know, they've run many different models and
12 you now, significantly altered by including 12 lagging the data by a different number of
13 things that -- population density, the 13 weeks. So looking before and after and then
14 education levels, the mobility data that 14 going out to the three weeks and then just
15 they've collected. 15 showing you all the different models for
16 Q. So at the bottom of Table 2, they 16 that.
17 have, you know, they say what it is that 17 Q. So when you look at that, do you
18 they've looked at. So -- 18 think that they brand -- do they take all of
19 A. Well, but they don't say what's 19 the county week observations and throw them
20 in each of these models. So what do you 20 into a single model or do you think they ran
21 think the difference between one, two, 21 different things for different weeks?
22 three, four, five, six and seven is. Oh, I 22 A. They ran -- I mean, they have a
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1 set of seven models, right? And they would 1 week, because otherwise you're just going to

2 have run, I believe, the set we would have 2 have to run a lot more code, write a lot

3 done, the seven models for each time period. 3 more code.

4 Alright, so they're saying a week before, 4 Q. And that's what I think that they

5 the number of cases a week before the 5 did. Now, the number of causative COVID-19

6 election has a change with these additional 6 cases from week to week, would those -- do

7 pieces. And then they're showing that the 7 you think that the number of positive

8 results aren't significantly different from 8 COVID-19 tests in one week might be somewhat

9 9

each other. But then when you get to two

related to the number of positive COVID-19

10 weeks after and then three weeks after, 10 tests in for example the previous week?
11 those numbers become significant. 11 A. Yeabh, it might be, but it's hard
12 Q. So are you saying that they ran a 12 to know. It would depend on what -- you
13 separate regression for each week, is that 13 mean the variance by county or just in
14 how you understood this? 14 general?
15 A. That's how I understand it, yeah. 15 Q. I mean however you understand it.
16 Q. Now, one thing I'd like to turn 16 A. That would be hard to -- I mean,
17 your attention to is the N at the bottom. 17 when you say are related, you mean -- what
18 Now, that's 360 except in those last two 18 I'm assuming you mean is that there's a
19 columns where they eliminated Green Bay or 19 consistent relationship between say any
20 Milwaukee. 20 consecutive week. So the relationship
21 A. Is that 360 counties or 360 -- go 21 between week 1 and week 2 would be the same
22 ahead, I'm sorry. 22 as the relationship between week 2 and week
Page 74 Page 76
1 Q. Soin Table 1, the bottom row of 1 3 in every one of these places. I mean,
2 Table 1 shows that there are 72 counties in 2 that would be hard to -- I mean, it might be
3 Wisconsin, and they had 360 county week 3 true, but you would have to test and see if
4 observations. 4 it were true.
5 A. Tagree, yeah. 5 Q. And really what I'm trying to get
6 Q. So looking at that and then 6 at, and I might not be doing this clearly,
7 looking at N in Table 2, does that suggest 7 is, is there something that they should have
8 to you that they ran separate regressions 8 included into their model to account for
9 for different weeks or did they somehow 9 some sort of relationship between weeks and
10 throw this all into a single regression? 10 the number of COVID cases in each week?
11 A. They could have done it either 11 A. You know, it wouldn't have been
12 way, but what they would have done if they 12 easy, right? Because I don't think there's
13 put it all in a single regression is put 13 going to be a monotonic -- and I think you
14 something called a dummy variable in that 14 understand the statistics, I'm not sure the
15 basically when you're looking at a 135 rest of the court does, so I'm hesitant to
16 particular week, you -- the dummy variable 16 use these terms, but I don't think there's
17 takes on a zero number. So it would make no 17 going to be a fixed monotonic relationship
18 difference whether they had run them all 18 between the weekly testing at all these
19 together or separately. It would be a 19 sites, right? So if it were, then they
20 better coding decision to try to run them 20 should have included it. But I very much
21 using a dummy variable that basically nulled 21 doubt that there was, and I imagine from at
22 22

everything else and only looked at that

least what I've read in the very nicely
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1 documented Wisconsin Public Health 1 Q. And the last thing I'd like to
2 Department, that there are statewide 2 ask about timing, the first row in Table 2,
3 policies. So they do have -- you know, they 3 it looks at the -- it looks at the
4 creep out different places, and they're 4 percentage of positive COVID-19 tests the
5 probably implemented first in some places 5 week before the election.
6 and not in others. But I don't think 6 A. Yes.
7 there's -- like I don't think I could write 7 Q. Now clearly, the April 7th
8 a function, or that one could write a 8 election couldn't cause that rate, right?
9 function that would capture the expected 9 A. No, they're incorporating that to
10 change in testing by week in all these 10 -- for exactly that reason, to see whether
11 places. And without doing that, I'm not 11 -- what the time frame was before that.
12 quite sure how they would have incorporated 12 Q. Do you think that it could cause
13 that. But I'd love to hear it if there's an 13 some sort of bias in these results to have
14 obvious way to do it. 14 certain results where the relationship
15 Q. No, I'm just curious as to 15 perhaps could be flowing in the other
16 whether, you know, looking at that, whether 16 direction?
17 you think it might, you know, cause some 17 A. TI'msorry, I'm not understanding.
18 concern about the reliability of these 18 You can't flow backwards in time. I mean,
19 results, that they didn't include any kind 19 we don't think we can --
20 of relationship between week to week. 20 Q. No, I'mnot -- I don't want to
21 A. TI'd be surprised if it undermined 21 introduce time machines into this study.
22 the basic premise, but as I think we're 22 That's absolutely not what I'm trying to
Page 78 Page 80
1 making clear as a kind of a subtle point, 1 say. What I'm trying to say is that for
2 you would have to both think it through and 2 example, we might think, you know, obviously
3 maybe try some statistical modelling to see 3 you don't want to use the word causation,
4 what impact it would have. 4 but we might think that the April 7th
5 Q. Do you know if the authors did 5 election caused an increase in COVID-19
6 anything like that? 6 cases after that election. But for the time
7 A. Tdon't know, but you know, they 7 period before, the relationship, the causal
8 seem to have thought it through carefully, 8 relationship, if there is one, might go in
S and then as you're pointing out, they seem 9 the opposite direction. So in a location
10 to have responded to questions that people 10 with potentially more positive COVID cases,
11 raised in later versions. So I wouldn't be 11 you might have, you know, fewer people going
12 surprised if they hadn't thought about it 12 to the polls.
13 and if they incorporated something like that 13 A. Yeah, that's a good point. Yeah,
14 later. But again, I'm having trouble 14 that's a reasonable point except -- and it
15 imaging what that would be in a simplistic 15 should be looked at. So I don't know if
16 way, and I can't -- you know, if you were 16 they looked at it or not, but it's a good
17 going to predict the pattern of weekly 17 point.
18 change in testing and assume it could be 18 Q. Alright, so I wanted to go back a
18 summarized in some variable that could be 19 little bit to some of these variables that
20 incorporated into modelling, I'm not sure 20 they control for. Now, you've talked a
21 how one would go about that. But again, it 21 little bit about these, what they call the
22 22

would take a little bit of thought.

social distancing controls. Do you happen
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1 to know what those social distancing 1 was, or did they use other social distancing
2 controls are? 2 variables?
3 A. IfI'm remembering correctly, I 3 A. You know, that's one of the
4 think this is this mobility data -- or I'm 4 reasons I read the paper carefully, is
5 sorry, no, it's not. Can we just go back? 5 because [ was trying to understand what
6 Q. We can go back to wherever you'd 6 exactly went into it. And I have to say I
7 like in the paper. 7 can't tell you offhand exactly how they
8 A. 1 think it's the mobility data 8 coded the SafeDraft, you know, if it was --
S that is produced from -- you know, they're S I think they're showing here that it shows
10 basically using cell phone location data, a 10 people going there, but I think the data
11 company called SafeDraft which tells you how 11 that went into this was around the number of
12 much -- how many people actually didn't 12 contacts that just happened. But you know,
13 leave the house, or if they did leave their 13 I'm a little bit guessing here, so I'm
14 house, whether they went to particular 14 trying to remember from when I read it last.
15 places. So I think that that social 15 But I think that the data is measuring the
16 distancing variable, which they're calling 16 amount of social interactions, some kind of
17 controls, I probably wouldn't call it 17 summary figure for an overall, you know,
18 controls, but reflects that mobility data. 18 number of encounters, or not actually
135 Q. Do you know any of the specifics 18 encounters, but how many people say left
20 of what that mobility data was, what it was 20 their home.
21 measuring? 21 Q. Go ahead.
22 A. Yeah, I think that if you go back 22 A. You know, I wish I could bring it
Page 82 Page 84
1 to the graph that shows a kind of spike at 1 up, 1 just read too many papers lately. But
2 -- it measures both how many people have 2 it's a good point because I remember not
3 left their house, you know, if they're 3 understanding it originally and going back
4 moving around, and then it can look at 4 and looking at it.
5 specific places, what they're calling points 5 Q. Ifwe go back to Table 1, it
6 of interest, and asking what the density of 6 describes three types of social distancing
7 phones that ended up at that place was on a 7 variables in that last row. So the first is
8 particular day. So what this is showing is 8 average time in dwelling, percentage leaving
9 that not a lot of people hanging out in 9 home and average distance travelled.
10 polling stations except on April 7th, which 10 A. Yeah, those are all reasonable.
11 is not very surprising, right? But they're 1 Do you know which ones of those they put
12 also showing there's some fluctuation weekly 12 into the model or if they summarized them as
13 in, you know, other places, which are 13 a group?
14 greater than 50 meters from the polling 14 Q. Talso read this many times
15 place. Those look like weekends or probably 15 trying to figure that out. So one of the
16 Sundays. But otherwise there weren't huge 16 things I wanted to ask you about, in
17 changes except these regular weekly changes 17 paragraph 33 of your Declaration, you quote
18 and the amount of interactions that people 18 the CDC's guidance on COVID-19 transmission
19 have. 19 as saying the primary and most important
20 Q. When they put these variables 20 mode of transmission from COVID-19 is
21 into their regression, did they use the 21 through close contact from person to person.
22 variables about how much interaction there 22

A. Yeah.
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1 Q. Do you agree with the CDC's 1 things like the density of the population
2 assessment? 2 and all the other variables that they're
3 A. Ineither agree nor don't agree. 3 trying to put in there, they're trying to
4 I think, you know, because they're a public 4 capture them through those variables. There
5 health authority figure, they have to give, 5 is very little way that's not extremely
6 you know, precise, or perhaps overstate the 6 intrusive, to actually measure how close,
7 extent to which they know how transmission 7 you know, like some measure like how close
8 happens. There's growing evidence that 8 do people come to each other. Now, in some
9 there's aerosol transmission, which means 9 countries they actually do have that data.
10 transmission through small particles that 10 They have Bluetooth contacts that can tell
11 are -- can move further than the two meters 11 you, well, today you came into contact with
12 that are associated with respiratory 12 10 people who were later found to be
13 droplets. And so yes, you know, I think 13 infectious and you were this far away from
14 it's a reasonable thing to say the primary, 14 them, but we don't actually have that data.
15 but they're very deliberately not telling 15 Q. So for example their measures
16 you, and I don't blame them, what proportion 16 might not capture, for example, if a
17 of cases they think, you know, are 17 particular county has a large employer with
18 transmitted through that. And I think 18 the types of jobs, you know -- sorry, so if
19 they're trying to say there's a spectrum 19 for example what you might not capture is
20 from at one end things that get contaminated 20 for example a large employer and the types
21 by respiratory droplets and then put virus 21 of job that employer offers could affect the
22 on yourself or whatever to aerosols that are 22 amount of person-to-person contact in a
Page 86 Page 88
1 walfting around a room, and they're coming 1 county and that might not be captured by
2 down kind of like, you know, but we think 2 these variables.
3 most of it happens through direct person to 3 A. Sure, and that's true, and that's
4 person contact but we're not ruling out the 4 one of the strengths though of their
5 others. So yeah, in the sense that I don't 5 approach, is to look at lots of different
6 think that's wrong, I agree, it's not the 6 counties. So that's why being able to
7 language that I think, you know, I wouldn't 7 compare -- presumably if there's a place
8 be using this language because I'm not 8 that has, you know, it won't be every county
9 directing people to do this or that. But I S that has exactly the same, you know, kind of
10 -- when I think about, you know, what I 10 work arrangements that might lead to closer
11 would like to know, nobody does know, is 11 contact. You know, like there's a factory
12 yeah, how much transmission happens through 12 that somehow has transmissions, but that's
13 this mode and how much through other modes? 13 by putting -- what's the number -- 72
14 Q. And the reason that I was 14 counties in helps address that just by the
15 interested in this is going back to this 15 sheer numbers kind of makes these outliers
16 Cotti study, do you think that study does 16 have less of an impact, whereas the previous
17 enough to control for differences between 17 ones, they don't compare any.
18 counties and how much close contact there is 18 Q. So would you think it might help,
19 from person to person? 18 for example, if you could put county fix to
20 A. Well, they try very hard to, but 20 facts into the model to capture some of
21 it's not an easy thing to do, right? That's 21 these results?
22 22

why they're putting these variables that are

A. That's one way you could go about
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1 doing it. 1 in-person voting were different in some
2 Q. Would you expect that to 2 way, they had factories or whatever, then I
3 potentially give you more reliable results? 3 might. But I would really need much more,
4 A. You know, it reduces the power 4 you know, factual information about the
5 that you have to find something -- 5 general picture to be able to make that
6 (Brief pause due to siren 6 judgment as to whether this was a good
7 disruptions.) 7 modelling choice.
8 So it's a tricky question, 8 Q. And looking at this study, were
9 right? When you're comparing a bunch of 9 you able to determine whether the authors of
10 things and they might be slightly 10 it, you know, took a look at factual
11 different, so -- and we do this all the 11 information about Wisconsin counties and
12 time because we look at households and look 12 trying to go through this analysis of how
13 at transmission of tuberculosis within 13 should they model this?
14 households and the households of course 14 A. Yeah, I thought they did. I
15 vary. And then it comes down to a question 15 mean, they made a number -- you know, they
16 of what do you want to consider each of 16 introduced a number of variables that |
17 those households, is their own independent 17 wouldn't have immediately fixed on without
18 study, and then pool the studies in a sort 18 knowing more about it, and so when I read
19 of meta-analysis type way, or whether you 19 it, I was impressed that they -- and I think
20 -- we should have a statistical cost, or 20 there's a map, or else if I pulled up a map
21 whether you don't want to lose that 21 that really shows some of the variation by
22 statistical cost because you don't think 22 density, rurality, education levels and
Page 90 Page 92
1 the things vary enough to have an impact. 1 things that might be associated with
2 So again, these are all really -- you know, 2 in-person or non-in-person voting. Yeah,
3 all analysis that leads to important 3 there they are. You know, so I actually
4 biomedical breakthroughs is similar in the 4 learned quite a lot about Wisconsin from
5 sense that people make judgments on how to 5 reading the paper. So I feel like they
6 do the analysis, and there's no absolutely 6 tried pretty hard to understand why
7 correct way. It's a bit of an art. The 7 districts might vary. I felt like it was a
8 tradeoff between doing this as a -- with a 8 genuine attempt to address how these things
° fixed effect versus a random effect, you ° might be different.
10 know, that's really what was -- de facto is 10 Q. Now, in the last two columns of
11 a random effects model. You know, there's 11 Table 2, the authors take first Green Bay
12 pros and cons. And sometimes we do it both 12 and then Milwaukee out of the analysis.
13 ways and compare them. We've been 13 A. Yeah.
14 discouraged from doing that rather than -- 14 Q. Can you explain why they did
15 and coming up with an a priori reason to do 15 this?
16 one or the other. But if I were doing 16 A. Yeah, they -- you know, instead
17 this, would I use a fixed effects? I mean, 17 of doing the approach that you've mentioned,
18 they had to have a good reason to do so, so 18 of using a fixed effects model where you put
19 without a hypothesis about why they varied, 19 in a term for each county, they said, well,
20 if I had some practical reason to think 20 look, these two counties are really
21 that yeah, I know that a bunch of these -- 21 different from other counties. They're
22 most of the counties that had lower 22

cities, they're more densely populated, they
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1 have -- their populations are different. So 1 of feel like we're getting into -- you know,
2 one way of, you know, what we would call 2 with any set of, like a study like this,
3 idiot checking to make sure we're not really 3 there's an infinite number of ways that one
4 making a huge mistake here is to just 4 could check it, and that's, you know, we
5 exclude them and see if when you redo the 5 could come up with another thousand or
6 analysis without those, if there's a 6 probably 10 thousand ways, like we could
7 difference. So there are formal ways of 7 have done it this way. Yeah, [ mean, any
8 doing that and informal ways. This is the 8 one of those may produce a different result.
S informal way. But you can do something s If we don't do it, we don't know. But
10 called an outlier analysis where you just 10 again, this is sort of how all science
11 say look, everything that's really different 11 works, so we do our best to come up with a
12 from everything else, I'm going to do the 12 model, and every model misses something,
13 analysis with it and then without and see if 13 otherwise it wouldn't be a model, it would
14 those outliers are driving the analysis. 14 just be reality because we'd have an
15 And that's what they were trying to do here. 15 infinite number of variables. So you know,
16 Q. Now, they didn't conduct an 16 do I think that's a huge issue? I'm glad
17 analysis in which they removed the data 17 they did each of them. It hadn't occurred
18 about both Green Bay and Milwaukee, did 18 to me that they should try to do them both
19 they? 19 together, but you know, I'm sure if someone
20 A. No, it doesn't look like it. 20 asked them to, they would.
21 Q. Are you aware that both Green Bay 21 Q. And so would you agree that it's
22 and Milwaukee greatly decreased their number 22 possible that, you know, if these two
Page 94 Page 96
1 of polling locations during the April 7th 1 together, if these two cities are driving
2 election from what they normally have? 2 these results, that if these cities were
3 A. 1 think they mentioned that. I 3 able to fix a lot of the issues that they
4 mean, they mentioned a number -- that in 4 had from during the April 7th election, that
5 some places there were far fewer polling 5 then this association between -- that they
6 locations and so I think they were assuming 6 find between voting in-person and COVID
7 those are more crowded than they would have 7 might not exist during that next election?
8 been otherwise. 8 A. Well, that's a jump. So I think,
s Q. And are you aware that many 9 you know, it would really depend very
10 voters reported sitting in long lines in 10 strongly on the number of people who are
11 those two cities? 11 voting, if the density of the polling places
12 A. Yeah. 12 was going to be different from what it had
13 Q. Now, since the authors of the 13 been for this earlier election, I mean,
14 study didn't run their analysis removing 14 there are a relatively large number of
15 both of these studies, do you think that it 15 people were mail-in voters, so I think -- I
16 could be possible that the results, even 16 don't think it's scales, right? If only 400
17 though they're not driven by one of those 17 thousand people were in-person voters and in
18 cities, they are driven by both, or they're 18 a different election two million were, I'm
19 driven by each of those cities, so if you 19 just making that number up, then I don't
20 were to remove both of them, you would no 20 think we'd say, well, because, you know,
21 longer have this result. 21 because they were -- this is how much
22 22 transmission there was with 400 thousand

A. Tsuppose it's possible. I kind
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1 people voting, that we expect to see it 1 could be better in November than they were
2 scale directly to two million, if you see 2 on April 7th?
3 what I'm saying. So I don't think that's an 3 A. Tdon't--1Ireally dont' know.
4 obvious conclusion, but it would be 4 I mean, I only have the Election Board
5 interesting to know if it was really driven 5 Commissioner's letter to the Election Board.
6 by these two cities. 6 And you know, it did seem like they tried
7 Q. And so you talk about the scaling 7 hard. They had the National Guard out, they
8 from one election to another, so do you 8 spent a great deal of money I think buying
S think that the results here about the April ° various provisions that they thought would
10 7th election, do you think that they can 10 help them. It depends on how much effort,
11 teach us something about the upcoming 11 time, money they want to put in to try to
12 November general election? 12 improve on that, and if they feel like it
13 A. Well, can it teach us something, 13 can be improved on logistically. So the
14 I think that they raise the possibility that 14 logistics of -- thank goodness, the
15 in-person voting increased -- caused a spike 15 logistics of managing an election are
16 in the number of infections that happened 16 something I know very little about. But
17 two or three weeks later. And then if you 17 from that letter, I realized that it's quite
18 look at the ground, which I don't even 18 challenging to, you know, be kind of --
19 mention, there's a, you know, that starts a 19 traffic control for millions of people on
20 longer term trend in the increase of cases. 20 any particular day is not going to be easy.
21 So they don't get into it. But of course 21 Q. And one of the things that --
2z every infection that happens from events is 22 would you agree that one of the things that
Page 98 Page 100
1 going to have secondary infections and then 1 affected what they all had to do and how
2 that's going to escalate, right? So up 2 successful they were is the fact that they
3 until there's some kind of herd immunity 3 were working in a very short time frame from
4 achieved. So I think that the take-home is 4 the moment when they realized that COVID-19
3 that it's possible, you know, that if you 5 would affect the election and then April
6 put a lot of people -- which isn't really 6 7th?
7 very surprising, if you put a lot of people 7 A. Yeah, I mean, possibly that had
8 in a single place and even if you try your B something to do with it. The kinds of
9 best, which I felt like the documentation 9 things though that might really improve the
10 from the other papers and then from the 10 circumstances in individual say voting
11 Election Board itself, detailed the measures 11 stations, I think are things like UV
12 that they had taken to try and prevent any 12 germicidal irradiation. And that's both
13 transmission at the time. I think when you 13 expensive and not easy to set up. So I'm
14 put that together with this, it suggests 14 not sure that -- I mean, I'm sure they could
15 that one's best efforts might not actually 15 be less stressed by planning earlier, right?
16 be enough, and then if you have a lot more 16 But they nonetheless claim that they -- even
17 people, and depending on what the prevalence 17 though they were pretty stressed, that they
18 of infectiousness, people who are infectious 18 did a good job on doing this. And the first
19 at any particular time was, that there could 19 -- well, I wasn't there, I'm not sure about
20 be a problem there. 20 you guys. So it's hard to know whether they
21 Q. You talk about people's best 21 did as good a job as they thought they did,
22 22

efforts. Do you think those best efforts

and if they feel like they could do a better
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1 job, I don't really know that. But I do 1 know, in reducing the number of people at
2 think that to get to that next level where 2 all of those placers. So now we're talking,
3 you really are trying to make indoor spaces 3 you know, we're talking probabilities and
4 safe, like where we do this in a hospital or 4 risks across the population. The more
5 a health care setting is probably not 5 crowded people are together at any
6 doable, I mean, having negative pressure 6 particular time, that means the more
7 rooms and UV germicidal irradiation that's 7 contacts that can happen. There is still a
8 safe for people to be in, these are very 8 certain number of -- that doesn't change the
9 labor-intensive and costly interventions. S number of source potential infectious people
10 Q. Do you think that something like 10 there are in the voting, the in-person
11 having more polling places open so that not 11 voting population. It might change the
12 as many people are going to same polling 12 number of people they come into contact
13 place, is that something that would be 13 with, but that doesn't change it to zero,
14 helpful? 14 right? So you know, there is still risk,
15 A. It would be helpful to reduce the 15 but the numbers, to any individual person
16 number of people that a potential voter 16 there's still risk. Across the board, that
17 comes into contact with. So if having more 17 particular person may come -- will infect
18 polling places results in that, which it 18 fewer people.
19 should, then yes. I mean, the whole issue 18 Q. And one last thing that I wanted
20 here is how many people do you contact and 20 to ask you about this Cotti study. In
21 what is the prevalence of infectious source 21 paragraph 63 you say that the team also
22 cases in that population that one contacts? 22 noted a decrease in the number of new
Page 102 Page 104
1 Q. So I would imagine that would 1 positive COVID-19 cases in counties with
2 hold those for voters and for the poll 2 relatively more mail-in absentee votes after
3 workers. So if a poll worker comes into 3 accounting for differences in in-person
4 contact with fewer voters over the course of 4 voting and other control variables.
5 the day, then that would be safer for the 5 A. Well, that's -- we mentioned that
6 poll worker? 6 may not be in the more recent version, that
7 A. Yeah, on a probabilistic, you 7 was in the earlier version statement.
8 know, in a probabilistic way, right? If -- 8 But --
S for that individual poll worker, the fewer s Q. Well, one of the things I wanted
10 people they contact the less likelihood that 10 to ask you is, let's see, can you explain
11 one of those is the superspreader who's 11 sort of how we should understand this
12 going to infect then come what may. But on 12 association?
13 the other hand if that person is in the 13 A. So they're saying that -- and I
14 population and votes, then they're still 14 don't think it's all that meaningful, but
15 going to expose some poll workers in 15 they're saying that in the counties where
16 principle anyway. 16 there was more mail-in voting, that -- where
17 Q. So for example going from two 17 am I? They're arguing that there's a --
18 polling locations in a county to 20, do you 18 that compared to -- basically the same
19 think that would have an effect on the 19 information that is captured, it's just a
20 association between COVID-19 and in-person 20 different way of looking at it, that if --
21 voting? 21 that's how I understood it. So I don't
22 22

A. Probably, if it results, you

think they're saying there's a temporal
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1 decrease, although I should go back and look 1 not exactly sure how to interpret that
2 at that. But as -- you know, there's a 2 particular point that they made. But I'm
3 baseline and there's -- more in-person 3 not sure I'm understanding the question
4 voting led to higher numbers if it's above 4 about causality that you're raising.
5 the cutoff, which is a mean, and less -- had 5 Q. And I think that your confusion
6 fewer numbers. But I think it's a bit 6 might actually be the -- what I was asking
7 confusing in the way they phrased it, 7 about because -- so what did you have in
8 because the decrease sounds like it's a 8 mind when you decided to put that result
9 temporal decrease. But that's not how I S into your Declaration, what did you think
10 understood it. 10 that it meant?
11 Q. So one of the things, could this 11 A. Yeah, it's a good question. So
12 relationship be causal, that the number -- 12 what could vary, I guess the number of
13 the amount of in-person voting causes the 13 voters? I mean, so I think the total would
14 number of COVID-19 cases to drop? 14 be any eligible voter, some of them would be
15 A. TI'msorry, I -- can you say that 15 mail-in, some of them would be in-person and
16 again? 16 some of them just wouldn't have voted.
17 Q. Do you think that it's possible 17 Otherwise they would be the complement of
18 that this relationship could be a causal 18 each other. As soon as there's another
19 relationship? 19 element to it, I think that if they're no
20 A. Where there are fewer -- that 20 longer directly -- you know, you don't get
21 in-person mail-in voting causes reduced 21 one from the other. So I'm assuming this
22 COVID cases? 22 incorporates people who would be eligible to
Page 106 Page 108
1 Q. Yes. 1 vote but didn't vote, and is raising the
2 A. You mean compared -- reduced -- 2 possibility that there was an association
3 compared to in-person voting? You know, is 3 that -- well, we don't know why people
4 it -- or do you mean over time? 4 didn't vote if they didn't vote. Is it
5 MR. SHERMAN: Can you clarify 5 because they were afraid to go to the
6 the question. 6 polling polls and they hadn't arranged
7 Q. Yeah, so in the statement you 7 mail-in voting, but I think that's what they
8 said that this is after accounting for 8 were trying to address, the possibility that
9 differences in in-person voting. s the number of mail-ins could be seen
10 A. Right. 10 independently from the number of people --
11 Q. So once you've accounted for 11 of in-person voting because of this third
12 differences in in-person voting, would you 12 element of any voters, any possible voters,
13 analyze that relationship between increased 13 including those who didn't votes. Does that
14 absentee voting and a decrease in the number 14 make sense to you?
135 of COVID-19 cases as a causal relationship? 15 Q. I think it does, the way you
16 A. You know, [ wouldn't count on 16 described it. I'm trying to understand
17 anything as a causal relationship, as I 17 whether that's something that the authors
18 said. I'm a little flummoxed by the -- you 18 were treating it as a variable that when
19 know, by what it means to account for the 18 you're looking at the association, you're
20 differences in in-person voting, because | 20 thinking, can I show that this association
21 thought they were the complement of each 21 is strong enough so that I think that at
22 22

other, the amount of mail-in voting. So I'm

least in the layman's term there is
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1 causation? 1 principle that would include weather, which
2 A. Yeah, I remember having the same 2 I brought up. I think the fact that we have
3 thought that you had before. Like when I 3 since seen -- since these estimate were
4 first read that, I thought, oh, that's 4 produced by CIDRAP, which is the Center for
5 weird, why would they take exactly the same 5 Infectious Disease and Research at the
6 thing, you know, the complement of it and 6 University of Minnesota, since then I think
7 say the same analysis. And I think at the 7 we are converging on the idea that warmer
8 time my revelation was oh yeah, it's because 8 weather -- that we're able to see surges in
9 of these -- because there is a third group S cases even in warmer weather. So the reason
10 that means that there's no direct link 10 that we most often expect fall surges is
11 between in-person and mail-in and so it's 11 partly because of weather, but it's also
12 reasonable to evaluable mail-in by itself. 12 partly because school is open and people
13 So I wish, you know, I'd spelled that out a 13 start to have more contacts in less well
14 little bit more clearly, but that's how I 14 ventilated spaces in the fall and winter.
15 understand what they meant. 15 There probably are reasons that we don't
16 (Recess taken: 5:35-5:46 p.m.) 16 quite understand for why we see fall surges,
17 FURTHER EXAMINATION BY MS. HEBDA: 17 but we consistently see them in most but not
18 Q. Dr. Murray, you will be happy to 18 all respiratory infections. So this appears
19 know that I am done with my questions about 19 to be most like in flus and infections are
20 the Cotti study. In your Declaration, did 20 spread in that way. So I think based on the
21 you rely on any other evidence to show that 21 idea that there's not going to be -- there's
22 the April 7th election was associated with 22 only a few things that would change the
Page 110 Page 112
1 an increase in the number of COVID-19 cases 1 current rates that we're seeing. There's
2 in Wisconsin? 2 either we reach herd immunity, which is
3 A. No. Ionly knew of those three 3 extremely unlike, that there is a major
4 studies, and those are the only -- I also 4 change policy that means that people don't
5 pulled out just to make sure that the graphs 5 actually mix or come into contact, and I
6 and the studies that looked at the number of 6 don't think that that's mandated so far. So
7 cases up until April, I think, I forgot the 7 there's no reason to think that the kinds of
8 date, but 21st or so. I think I put another 8 transmission that we're seeing now will not
9 graph in there that came from the Department 9 also take place in November.
10 of Health, but those are the only sources. 10 Q. Now, October and November are
11 Q. In paragraph 66 of your 11 three and four months away, right?
12 Declaration, you say that you were likely to 12 A. Yes, three months away, three and
13 address the likelihood of a persistent or 13 a bit, yeah.
14 increased risk of transmission of COVID-19 14 Q. Now, can you be certain sitting
15 in the fall and the weeks or months leading 15 here today that your prediction is correct
16 up to November 3, 2020. What is your 16 for what will happen that far in the future?
17 opinion on this topic? 17 A. No-one can ever be certain that
18 A. So my opinion is that there is a 18 the world will even exist in three months,
19 number of things that could lead to a 19 so I suppose not.
20 similar or higher prevalence of infectious 20 Q. TI'd like to turn to Table 5.
21 cases and therefore incidence of actual 21 It's on page 45 of your Declaration. And
22 cases in November. And you know, in 22 that table shows three possible models of
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1 COVID-19 infection trends, right? 1 some places we're just seeing a, quote,
2 A. TI'mnot sure I'd call them 2 first wave. So the idea that there will be
3 models. I think they're heuristic scenarios 3 time for things to dampen and then resume,
4 that were mapped out by the authors of this 4 there's a good possibility that that will
5 report. This is not model output. 5 never happen. It will just keep climbing.
6 Q. Would it be more accurate to call 6 Q. So you're saying there is a good
7 them examples? 7 possibility it could just keep climbing, but
8 A. Yeah, they're potential scenarios 8 would you agree there is a possibility that
2 based on the author's understanding of how 2 you could see some of these waves?
10 previous epidemics have occurred and how 10 A. The waves reflect -- they have to
11 this relates to those previous epidemics. 11 reflect something. They're due to
12 So my point here really isn't that -- this 12 something, right? So the things that alter
13 is not model output, you know, someone has 13 the number of infectious people at any
14 developed a transmission model and this is 14 particular moment, the trajectory of an
15 output from it. 15 epidemic, are that you've either seen a
16 Q. In paragraph 73 you called, as 16 change in the number of people who contact
17 you say, that these figures provide examples 17 each other over time, then the
18 of possible trends. Is that an accurate way 18 transmissibility of an organism over time,
19 of describing them? 19 and that's where weather kind of, you know,
20 A. Yes. 20 was I think, a question. That seems to be
21 Q. Are these the only examples that 21 less the question now, or that a vaccine is
22 you are aware of? 22 altering the risk of transmission. But we
Page 114 Page 116
1 A. Ofwhat? 1 don't -- you know, of course anything is
2 Q. Of possible trends of COVID-19. 2 possible, the world might end, but from a
3 A. Well, I mean, when you say 3 reasonable perspective, we're not really
4 possible, okay, I don't mean to be -- but 4 going to see a decline unless something
5 obviously there is an infinite number of 5 happens to make that decline. It's like --
6 possible. 6 and that something could be that there's
7 Q. Tunderstand, and that was bad 7 increased social distancing, it could be
8 phrasing on my part. So let's limit the 8 that there's a vaccine, but we have to look
9 possible trends to ones that people who are S at each of those things and see how
10 involved in the field of perhaps 10 reasonable they are.
11 epidemiology or epidemiologists who are 11 Q. And so at this time are you
12 studying COVID-19. Are these the only 12 able -- sitting here today, are you able to
13 examples that they think might apply? 13 say that you know what level of social
14 A. No, of course they're not, and I 14 distancing, for example what level of mask
15 think, you know, we know a lot more now than 15 wearing there will be over the next three
16 we did when the authors wrote this and when 16 and four months?
17 I put in this document. What we know is 17 A. Tdon't know and I think it will
18 that instead of these kind of clear waves, 18 vary by state and by population.
19 we're really just seeing a trajectory that's 19 Q. Do you know anything about -- in
20 increasing over time in many places. There 20 particular about Wisconsin?
21 have been some places where there's waves, 21 A. Yeabh, I believe that Wisconsin is
22 you know, if you call these waves. And in 22 one of the states that does not mandate mask
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1 wearing, the last time I checked. I think 1 We know that if, you know, a million people
2 at least half the states in the country do 2 vote, that proportion of them will be
3 mandate mask wearing, and I believe based on 3 infectious and could spread infection to
4 what I just checked that schools are slated 4 others. And then the risk of what happens
s to reopen in the fall. So those are the two 5 next really depends on their age and their
6 major pieces of information I have to based 6 comorbidity status. So you know, COVID does
7 that on. 7 cause illness in almost every age group
8 Q. But things could change if, for except for really young children, but it's
s example, as they get closer to the date when 5 much more likely to lead to serious illness
10 schools are supposed to reopen, they decide 10 in people who are older with risk rising
11 that schools need to be virtual instead? 11 with each decade and with certain
12 A. Yeah, that could change. 12 comorbidities. So for those people the risk
13 Q. Or if more people ended up 13 that -- it doesn't change the risk of
14 wearing masks. 14 actually being infected, but it will change
15 A. That could happen. 15 the risk of a bad outcome if they are
16 MS. HEBDA: Alright, and I think 16 infected.
17 that I've reached the end of my 17 Q. Understood. What are the set of
18 questions, for now at least. I may 18 factors that influence COVID-19 transmission
15 have some followup after Jon asks his. 19 at an in-person indoor polling place?
20 EXAMINATION BY MR. SHERMAN: 20 A. The factors have to do with the
21 Q. Dr. Murray, does your opinion on 21 ventilation in the building. Am I
22 the risks of in-person voting, the opinions 22 answering -- [ mean, I'm not a hundred
Page 118 Page 120
1 you expressed in your Declaration, does that 1 percent sure what the -- precisely what the
2 hinge exclusively on the Cotti paper? 2 question is. But if it's around how would
3 A. No. 3 -- what factors that are specific to polling
4 Q. Could you describe again what 4 stations, so crowding in the polling
s your set of opinions is on the risks of 5 station, ventilation in the polling station,
6 in-person voting in the aggregate for the 6 the -- whether PPE, so protective personal
7 November election? 7 equipment is available for people in the
8 A. Yeah, so the risks are related to 8 polling station, how many people -- whether
S people gathering in an indoor, or in some S the people who are voting choose to wear
10 cases outdoor space, and it will depend on 10 masks, if they comply, I don't -- at the
11 how crowded those spaces are, how many 11 moment there is no mask mandate, but if
12 people at the time have infectious -- are 12 there were a mandate, if they complied with
13 infected with the virus, how many are 13 the mask mandate. These are all, you know,
14 symptomatically infected, because those 14 aspects of -- that could change how much
15 people could stay home, how many are 15 transmission took place at any particular
16 asymptomatically or presymptomatically 16 polling station. Am I getting at what
17 infected, those people won't know they're 17 you're asking?
18 sick, so they could be -- could come without 18 Q. TI'll just keep asking questions.
19 actually, you know, knowing whether they did 19 A. Yeah, go ahead.
20 or not. So there's a risk when you bring 20 Q. What are the different ways in
21 any group of people together in a single 21 which COVID-19 is transmitted?
22 22

place that there's going to be transmission.

A. So we know -- you know, there's
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1 three potential routes, and we think that 1 happens with those particles is that they're
2 all three play a role. The one that gets 2 tiny -- they dry out quickly because they
3 the most sort of credence and the one that I 3 have more surface area to dry out compared
4 think we've discussed already is the droplet 4 to what's in them, and they -- the desicated
5 transmission that the CDC describes as being 5 -- what was a droplet becomes what we call
6 the primary route. And what that means is 2 droplet nuclei, so the nucleus of the
7 that a person -- the term droplet is 7 droplet, and it's much lighter. It becomes
8 actually kind of a technical term in the 8 lighter over time and then is an aerosol in
° sense that it means that respiratory -- 9 the sense that it doesn't fall out of the
10 well, when a person speaks or coughs or 10 air, it moves with the turbulence and the
11 sneezes or sings, they put into the 11 air flow within a room. And that is a
12 environment droplets that consist of a 12 somewhat more dangerous issue because it can
13 mixture of mucous, saliva, and then that's 13 go further than the two meters. It can move
14 what viral particles are -- and there's 14 throughout the room in ways that are not
15 viral particles on those droplets. They're 15 necessarily expected because it has to do
16 called droplets if they're less than five 16 with where furniture is and where air
17 micrometers. You know, there's a debate. 17 turbulence moves around in rooms. And those
18 In the past it used to be 10 micrometers, 18 particles can also in principle contain
19 but the idea is that if they're large, like 19 virus. So there's been a big question about
20 a five micrometer droplet is not large, you 20 which of those is the dominant route. I
21 can't see it, but they're large compared to 21 mean, it's pretty clear that big droplets do
22 small ones. If they're large they fall out 22 play arole. It's increasingly clear that
Page 122 Page 124
1 of the environment because of gravity, and 1 these smaller droplets or droplet nuclei may
2 that happens at a one to two meter distance. 2 also play arole. So that has -- raises the
3 So you can look at, you know, use laser to 3 possibility that things like the normal
4 see some of these particles, they're usually 4 cloth masks that we wear, which don't filter
5 not visible, and you can see that the larger 5 out these tiny droplets, may not be as
6 -- these droplets actually probably go 6 effective for that route. And then there's
7 beyond two meters in general, but are 7 fomites, which is stuff. You know, so if I
8 denser, closer to the person. So that's 8 sneeze all over my cellphone, then I'm going
s what's called droplet transmission. And the S to possibly put virus on that surface, and
10 idea that you -- people who are face to face 10 one can usually recover culturable or viable
11 with a person who is infectious and that 11 virus from things if they're -- depending on
12 person coughs, sneezes, talks, sings, it 12 what those things are and how long the virus
13 aerosolizes that droplet, they take it in to 13 has been on them. And that's an area of
14 their respiratory tract by breathing in that 14 research where people try to culture up,
15 air, and they get infected that way. The 15 they try to put virus on things and then
16 other possibility is something called 16 determine how long it stays there and is
17 aerosol transmission. It's not actually 17 viable. So fomites, at the beginning of the
18 that different, it's a matter of degree, but 18 epidemic the CDC and others really warned,
19 in the past it's been caused, you know, 18 okay, the reason we're washing our hands
20 referred to as something quite different. 20 every five minutes is because, you know, we
21 And that's in smaller particles that are 21 pick up a phone or we shake hands -- I think
22 less than five micrometers. And what 22

people have given up shaking hands -- but
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1 and those are -- that's a fomite mediated 1 interested in how environmental flu --
2 transmission event. As data accrues, it's 2 environmental interventions that would
3 becoming obvious that, you know, the fomites 3 reduce flu transmission. And these authors
4 probably play a role and that respiratory 4 -- these guys argue very convincingly that
> droplets play a role and that aerosols play 5 the WHO's early sort of statements suggested
6 arole. So they're really -- the range of 6 that there was no aerosol, or that we didn't
7 possible ways to be infected seems to have 7 need to worry about aerosol transmission and
8 expanded. 8 that by not focusing on the possibility of
9 Q. Which of these methods of S aerosol transmission, that we were giving
10 transmission is hardest to control? 10 people a false sense of security that masks
11 A. The aerosols, because you know, | 11 and hand-washing would be adequate to
12 mean, to some extent -- I mean, fomites are 12 protect people. So they're really raising
13 -- in principle the idea of sanitizing 13 both the examples of -- specific examples of
14 things and wiping things down is -- 14 aerosol-based transmission that they know of
15 sanitizer will kill the virus. It's hard to 15 and some of the engineering data that shows,
16 wipe down some kinds of surfacers, you know, 16 you know, how far particles actually go when
17 paper or cardboard because you wet it. But 17 people cough and sneeze, and the fact that
18 in general, you know, different kinds of 18 SARS-CoV-2 can be on these particles to make
135 masks have different levels of efficacy in 19 that case that we should be really focusing
20 preventing large droplet spread, but they 20 a little more on aerosol-based transmission,
21 probably do play -- you know, they probably 21 and they have something like 240 scientists
22 do reduce large droplet spread, but they 22 who signed on to this document.
Page 126 Page 128
1 don't play nearly as much of a role in these 1 Q. Has the WHO reacted to this
2 aerosol spread, and neither of course does 2 letter at all?
3 sanitizing spaces. So then you're stuck 3 A. Yeah, they did. They
4 with things like really improving 4 acknowledged that they had probably
5 ventilation in a very rigorous way by having 5 minimized the role of aerosol and they point
6 either negative pressure rooms or something 6 out that, you know, they didn't say this in
7 like UV germicidal radiation. 7 these words, but I kind of take it that they
8 Q. Can we go to Gear Plaintiff's 8 were trying to say the absence of data does
S Exhibit 2, please. Dr. Murray, you can see 9 not mean the absence of -- the fact that
10 Exhibit 2? 10 they don't -- that -- the fact that there
11 (Murray Exhibit 4, Document 11 was no concrete evidence for aerosol
12 entitled "It is Time to Address 12 transmission, which is very hard to get,
13 Airborne Transmission of COVID-19", 13 does not constitute evidence for no aerosol
14 marked for identification.) 14 transmission, and that they were open to
15 Dr. Murray, what is this 15 further research that would look into this.
16 document before you? 16 Q. Soif SARS-CoV-2 is airborne and
17 A. So this is a letter to I think 17 these viral particles can be transmitted and
18 Clinical Infectious Diseases that was 18 infect other individuals including voters in
18 published from a group of environmental 19 this way, you've mentioned a few ways in
20 engineers who -- I've known John Milton for 20 which this can be counteracted, and I wanted
21 many, many years, he's been working on -- 21 to just address and ask you questions about
22 worked on the first SARS and then is very 22 each of them. So just beginning with masks,
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1 what kind of masks are being worn by the 1 make sure that the wearer did not infect
2 general population, not by healthcare 2 someone else. But they also work in the
3 workers? 3 opposite direction so that if a person is
4 A. So let me just say what kinds of 4 wearing one the probability that after an
5 masks exist, okay? I mean, that's a good 5 encounter with an infectious person, that
6 place to begin. You know, there's 6 transmission then place is reduced, not to
7 respirators where you wear a suit, but 7 zero. And then there's the cloth masks, and
8 that's not really anything anybody's using. 8 the cloth masks range from, you know, people
s There's something called an N95 mask, which s wearing bandanas, which are single layers,
10 is a specialized mask that does block small 10 or if you double the bandana, a double-layer
11 droplet nuclei and particles from -- it's a 11 cloth without any special coating to
12 barrier to those, so either in or out. 12 12-layer cloth masks that have a sort of
13 Those are used by healthcare workers and by 13 polypropylene thing on the outside so that
14 researchers like working in say a biosafety 14 they work a little better. And those very
15 lab that they use with pathogens that are 15 sophisticated 12-layer ones are more similar
16 infectious. And it has to be fitted to the 16 to medical and surgical masks, and then the
17 user so there's no leak around the edges in 17 bandana ones are, you know, on the other
18 order to be effective. So in many 18 end. So those all have a range of efficacy
19 healthcare settings people are using, like 19 ranging from quite low for the bandana type
20 in intensive care units where your 20 ones to reasonably good for the 12-layer
21 healthcare worker might be intubating a 21 treated ones. But there is, as you
22 patient so really provoking, you know, a 22 certainly know, there's lots of different
Page 130 Page 132
1 slew of particles being released into the 1 mask types out there.
2 air. People wear those masks. You know, 2 Q. Just back to the original
3 they're obtainable on the market, they 3 question now that you've layed out all the
4 probably shouldn't be because they're in 4 different types of masks.
5 short supply, but they're not usually fitted 2 A. I'msorry, yeah.
6 to other people besides healthcare workers. 6 Q. What types of masks are being
7 And then there's surgical or medical masks, 7 worn by the general population in the United
8 they're the same, and we -- the surgeons 8 States?
2 call them surgical masks and everybody -- s A. So cloth masks are mostly used,
10 other people call them medical masks, but 10 and depending on where one buys it or makes
11 those are those kind of special kind of -- 11 it, those could be -- they cover a huge
12 they look like cardboard, but they have a 12 range from, you know, single-layer cloth
13 coating that prevents from getting -- well, 13 masks to multi-layer masks. But other than
14 even when they're wet, that they will still 14 -- cloth mask ones are usually available,
15 act as a barrier and they don't actually 15 and they're usually -- in the US they tend
16 filter out these tiny particles, but they 16 to not have as many layers as the ones that
17 provide reasonably good protection, 17 would be sold in Asia or places where people
18 especially -- what they were developed for 18 are more used to wearing them.
13 is that surgeons didn't contaminate the 19 Q. And the masks that are in wide
20 surgical field, which means the person's 20 circulation and being generally worn in the
21 incision. And so they really were developed 21 United States, how much protection do they
22 22

to protect someone else, not the wearer, to

offer against aerosolized transmission?
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1 A. Oh, neither the medical masks or 1 coronaviruses and other respiratory viruses,
2 surgical mask or the cloth mask provide 2 which means mostly flu. So in this
3 measurable protection against these small 3 particular study they're looking at
4 particles. The small particles are really 4 randomized clinical trials, so meaning
5 small and that's the whole purpose of an N95 5 people are assigned to mask wearing or not
6 mask is to act as a barrier. I'm not sure 6 mask wearing, and they are people who've
7 there's ever even been a study in looking at 7 come into contact with an infectious source
8 whether cloth masks protect against acrosols 8 case, and that's a household member or
9 because it would be considered sort of too s somebody that -- they split this into
10 risky to try. If you knew that a person had 10 healthcare workers who work in contexts
11 a -- is infectious with an aerosol-based 11 where they're exposed to an infectious
12 pathogen, you wouldn't experiment with a 12 person and household or community-based
13 cloth mask because you would be putting that 13 studies. And so this looks at how effective
14 person at risk. 14 they thought those masks were.
15 Q. Could would go to Gear 15 Q. Ifyou go down to table 1, I
16 Plaintiff's Exhibit 6, I guess it would be 16 believe it's on page 7. No, I went way too
17 Exhibit 5 for the deposition. 17 far. 1 was thinking on a different study.
18 (Murray Exhibit 5, International 18 And if we could just zoom in because it's a
19 Journey of Nursing Studies article 19 little bit tiny in this format.
20 published April 2020, marked for 20 Dr. Murray, what's reflected in
21 identification.) 21 table 1 just generally?
22 Q. Dr. Murray, do you recognize this 2z A. So these are eight studies that
Page 134 Page 136
1 document? 1 look at facemasks in community members, and
2 A. Yes. 2 in most of these, as you can see from the
3 Q. And what is it? 3 second column, are households of people who
4 A. It's a systemic review, or 4 have flu, a low -- I think there's a couple
5 systematic review, it means a review of 5 of college students studies as well thrown
6 previous literature in which the group has 6 in there. So people who come into close
7 specified what they're going to consider, 7 contact in living situations. And they've
8 something that they'll include. So they 8 randomized people to wearing different kinds
9 don't just kind of go out and say, you know, S of masks. When they say medical masks they
10 I'm just going to find some papers on masks 10 mean what we would call surgical masks. And
11 in this case. They say, you know, I'm going 11 then in some cases they were actually not
12 to include studies that have the following 12 randomized just the masks, but they
13 characteristics, and that makes them 13 randomized the masks and frequent
14 relatively high quality, and that quality 14 hand-washing. And then a group of people
15 varies depending on how good the study is. 15 did not get those, and then they followed up
16 In this case it's a rapid systematic review 16 to see how effective the masks were by
17 because he's actually, you know, quite 17 seeing if these people got infected with
18 painstaking otherwise, on the efficacy of 18 whatever the pathogen was at the time.
19 facemasks, and what they're calling a 19 Q. So looking at the results in the
20 respirator is an N95 facemask, or just also 20 results column for each of these eight
21 a respirator, against coronavirus. And 21 studies, just so we -- for the record,
22 22

because there haven't been enough studies on

that's clear?
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1 A. Yeah, so what these provide is 1 uncovered, and so I think, you know, there's
2 information on -- intention to treat 2 a couple of take-homes from this. One is
3 non-significant, which is most of them. 3 that the number of people that you need to
4 What that means is that if you look at all 4 show that masks are effective is larger than
5 the people who are randomized to a mask, the 5 these trials. These trials have 600, 400
6 difference between those people and people 6 people in them, which means that their
7 that didn't wear a mask, there was no 7 efficacy may be real, and I think it is, but
8 statistical difference between them. And it's not high. It's not like you're way
S when we say statistical difference, we mean 5 super-protected, you're modestly protected.
10 -- you actually have to have a certain size 10 But not if you don't wear them. And people
11 of the difference given the number of people 1 who wear masks in these kinds of space tend
12 who are in a study in order to show that it 12 to differ from people who are unable to do
13 was not a finding that could have been 13 so even when they're randomized to, usually
14 produced by chance, and that has to be 14 and a whole bunch of other factors. This is
15 pre-specified. So in almost all of these, 15 back to the unmeasured confounding, or in
16 the people randomized to mask-wearing, there 16 some cases measured confounding that we were
17 was no way to reject the null hypothesis 17 talking about previously, that those people
18 that there was no difference between the 18 are systematically different from people who
19 mask-wearers and the non-mask-wearers. 19 wear masks -- who don't wear masks because,
20 There might have been in some cases a trend 20 you know, either they're more nervous or
21 so that the mask-wearers were -- looked like 21 they do more things or there's some reason
22 they were protected but wasn't statistically 22 why they're able to wear the mask. And we
Page 138 Page 140
1 significant, meaning we couldn't rule out 1 don't know, the reason they're protected is
2 that that was by chance. And one of the 2 because of the mask or because of their
3 reasons for this according to some of the 3 other behaviors that make them also willing
4 authors, but the author of this paper, is 4 to wear a mask.
> because a lot of people didn't wear them who 5 Q. So you also mentioned -- I think
6 had been randomized to them. They asked in 6 I'm doing with this document. You also
7 the diaries, did you wear them, did you wear 7 mentioned ventilation as a possible way to
8 them for the appropriate number of days. 8 counteract airborne transmission of
9 And it turns out that, you know, people S SARS-CoV-2. What is ventilation generally
10 don't like wearing masks, so if you see on 10 like in polling places?
11 the second one, the MclIntyre, she actually 11 A. I can speak to the polling places
12 -- the author of this review also did her 12 I've been in, because I don't have a
13 own study back in 2009, so only 25 to 30 13 compendium of information about, you know,
14 percent of the people in her study who had 14 general polling places. But you know, in my
135 been randomized to wearing a mask actually 15 own experience. They're usually community
16 wore it for the full five days in the way 16 buildings that are not constructed for
17 that they were supposed to. And you know, 17 infection control. So that could be
18 of course we know this because we walk down 18 schools. I vote in the basement of an
19 the street in places like where I live where 19 apartment building a few blocks away from my
20 masks are mandated and most -- you know, 20 house. Sometimes they're in nursing homes.
21 people might have them, but they're not 21 So the kinds of buildings that have the
22 22

wearing them properly or their nose is

ventilation I'm talking about are usually
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buildings that are especially designed for

=

Page 143

A. Thave to say I'm not -- this is

turnout higher than other elections?

2 healthcare, and even then it's only within 2 outside my bailiwick, but I've looked it up
3 particular rooms that we have negative 3 and according to the media, according to say
4 pressures. So depending on the actual 4 the number of people who seem to have voted
5 space, and I'm sure it varies enormously 5 in some of the states I've looked at in the
6 from different types of places where polling 6 presidential election seems higher than the
7 stations are placed, there's no reason to 7 primaries.
8 think that there is specialized ventilation 8 Q. And would you expect the total
s for preventing the transmission of an 9 turnout, leaving aside how these people will
10 aerosol based pathogen. 10 vote, whether it's in-person or absentee,
11 Q. Would you expect germicidal 11 would you expect there to be higher turnout
12 irradiation to be used in many polling 12 in November than in the April 7 election?
13 places for the residential election in 13 A. I would expect so based on
14 November? 14 previous data, but again, it kind of depends
15 A. Sadly I doubt it. I mean, there 15 on how nervous people are about going out in
16 is something -- what I'm talking about is 16 public, and that will depend on what happens
17 something called upper room germicidal 17 between now and then.
18 irradiation, right? UGRI -- UR -- whatever. 18 (Murray Exhibit 6, Article
15 And you know, the idea is that it's UVB, UVB 15 entitled "The Precautionary Principle
20 as opposed to other kinds of UV. You can 20 and Public Health", marked for
21 both circulate air in a closed space so that 21 identification.)
22 most of the air at some point rises, and 22 Q. Dr. Murray, do you recognize this
Page 142 Page 144
1 then in the upper rooms, so above the person 1 document?
2 -- a person's head so they're not getting 2 A. Yeabh, it's a paper on the
3 eye or skin problems from exposure to the 3 Precautionary Principle.
4 UV, that the UVB is acting as a germicidal 4 Q. And what is the Precautionary
5 -- and it's very effective, you know. But 5 Principle? You can read from this.
6 there's very few -- you know, people have 6 A. Yeabh, I can read that first
7 been pushing this for a while, but it has 7 sentence, but I think that's well put. It
8 never really taken off. So UVB germicidal 8 says basically the claim that a burden of
S irradiation is not routinely set up in S proof for potentially harmful actions by
10 buildings, and it 's still something that is 10 industry or government rests on the
11 yet to happen. I'm imaging that in the next 11 assurance of safety and that when there are
12 few months, possibly more than a few months, 12 threats of serious damage, scientific
13 that devices will be developed and sold, but 13 uncertainty must be resolved in favor of
14 it's going to be a long road to getting them 14 prevention. So if we don't know but we
15 implemented. 15 suspect and we don't have the evidence, that
16 Q. Do you know how much it costs? 16 we need to err on the side of caution.
17 A. Tdon't, I'msorry. Ithink L Q. How would you apply the
18 they're still in the process of being 18 Precautionary Principle to the possibility
19 manufactured, so I'm not sure that they've 19 of aerosolized transmission of SARS-CoV-2?
20 actually been costed out. 20 A.  Well, I think that, you know, I
21 Q. Is the presidential election 21 think it's, you know, unambiguous -- well,
22 22 that's not the right word, uncontroversial
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1 that we don't know how much aerosol 1 variable we change, sure. I can't -- maybe
2 transmission is actually happening, but that 2 I'm just being a little bit facetious here,
3 as time goes on there's increasing evidence 3 but if everybody went to a huge indoor
4 that it can happen. And since we don't know 4 county fair instead of to the election, then
5 that, it would be wise as many of the 5 it wouldn't change much. But if they stay
6 signatories of those letters and others have 6 home or go about the same -- had the same
7 suggested, to entertain the possibility that 7 activities they would have had otherwise,
8 it does happen often enough that until we 8 then yes, it should reduce the amount of
S know better, we should try to put into place S transmission that happens.
10 as many measures to prevent transmission in 10 Q. And given this and given some of
11 closed spaces as we can. 11 the uncertainties, how would the
12 Q. Does any aspect of the 12 Precautionary Principle apply to the choice
13 methodology of the Cotti paper change your 13 between absentee voting and in-person
14 opinion on that? 14 voting? Let me rephrase it.
15 A. No. 15 Should the law and should public
16 Q. And you were discussing this with 16 health authorities apply the Precautionary
17 counsel for the Intervenor-Defendants 17 Principle to make it easier to vote absentee
18 before. If anyone voted by absentee ballot, 18 by mail?
18 100 percent of people voted by absentee 19 A. Can I answer the part about
20 ballot, what effect would that have on the 20 public health authorities and not the law,
21 risk of SARS-CoV-2 transmission? 21 since I'm just not an expert, and my
22 A. It would be mean that 22 exposure to the law is very limited. I --
Page 146 Page 148
1 transmission couldn't take place in polling 1 you know, public -- the goal of the public
2 stations. In nobody voted in the polling 2 health authorities is to minimize the risk
3 station, then presumably there wouldn't be 3 of serious illness. So it makes absolute
4 anybody there and they wouldn't be 4 sense that a measure that is not likely to
5 transmitting. 5 increase one's -- to create another health
6 Q. Would it follow then that 6 risk, right? If one could follow a
7 increasing levels of mail-in absentee voting 7 procedure that would reduce risk, that one
8 might lead to less transmission in 8 should do that. So yes. A public health
9 Wisconsin? 9 person would say why would you not implement
10 A. Sure. But when you say less, I 10 a policy that would reduce risk?
11 think that's what we were talking about 1 Q. Can a voter contract the virus
12 before, less than what? Less than had 12 from a poll worker who is at a polling
13 happened or less than counterfactually would 13 place?
14 happen in the alternate universe? [ mean, I 14 A. If that poll worker is infectious
135 just think -- when you say less, what's the 15 and makes adequate contact either through
16 comparator? 16 aerosol, person-to-person spread or fomites
17 Q. Tunderstand. I'm asking a 17 that allows the transmission to take place,
18 counterfactual. 18 then sure.
19 A. Okay. I mean, you know, yeah. 19 Q. How much time would it take to
20 Q. That's the only variable we 20 become infected if a voter entered a polling
21 changed. 21 place where there was aerosolized viral
22 22

A. Imean, if that's the only

particles in the air?
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1 A. What do you mean exactly? 1 A. Yeah.
2 Q. TI'll rephrase the question. If a 2 Q. Whatis it?
3 voter enters a polling place and there are 3 A. 1It's the CDC's recommendations or
4 aerosolized particles in the air, could they 4 guidelines around, considerations to take,
5 become infected quite quickly? 5 things to put into place for voting to
6 A. Sure. I mean, you know, the risk 6 prevent spread of coronavirus.
7 of infection per unit of time depends on 7 Q. Do you see, Dr. Murray, under
8 whether there's an inoculant, you know, 8 guiding principles to keep in mind, could
s meaning a single dose if you will, you know, ° you read the sentence that begins with lower
10 in the air. So it's a function of at any 10 risk election polling settings?
11 one moment, you know, how likely are you to 11 A. Lower risk election polling
12 come into contact with that inoculant? One 12 centers include those with a variety of
13 of the things you'll see I think is that 13 voting options, longer voting periods, more
14 people in the CDC and others say, well, more 14 days and more hours. Any other feasible
15 prolonged contact increases risk, and of 15 options for reducing the number of voters
16 course it does because there is more moments 16 who congregate indoors in polling locations
17 of exposure, right? This is sort of like -- 17 at the same time. Do you want me to go on
18 you know, the best analogy I can think of is 18 or --
19 if you're looking at say malaria 18 Q. Could we skip down to page 5, 1
20 transmission, if you get bitten by one 20 believe. Dr. Murray, could you read the
21 mosquito that has malaria, you have a 21 sentence that begins with the bullet -- the
22 certain risk of getting malaria. If that -- 22 first bullet point, where available?
Page 150 Page 152
1 you know, another mosquito comes and bites 1 A. Where available in your
2 you who also has malaria, then that's 2 jurisdiction, offer alternative voting
3 another -- you know you have another risk. 3 methods that minimize direct contact and
4 And you can use probability distributions to 4 reduce crowd size at polling locations.
5 come up with the likelihood for any number 5 Consider offering alternatives to in-person
6 of exposures. Right, so those are discrete 6 voting if allowed in the jurisdiction. Do
7 exposures. Like we can count mosquito 7 you want all of them?
8 bites. We don't usually count how many 8 Q. Yes, please, thank you.
S exhale breaths, you know, we come into S A. So consider drive-up voting for
10 contact with, but we could, or we could just 10 eligible voters if allowed in the
11 say yeah, the risk increases over time, but 11 jurisdiction. Encourage voters planning to
12 it doesn't take, you know, 10 minutes for 12 vote in-person on election day to arrive at
13 that inoculant to get into your lungs. Its 13 offbeat times. For example of voters are
14 just that with each successive minute, the 14 lighter mid-morning, advertise that in
15 risk becomes a little bit higher. Is that 15 advance to the community.
16 clear? 16 Q. And if we scroll down some, could
17 (Murray Exhibit 7, CDC 17 you read as well the third bullet point
18 publication entitled "Considerations 18 starting -- beginning with consider
19 for Election Polling Locations and 19 alternative voting options.
20 Voters", marked for identification.) 20 A. Third point, the whole --
21 Q. Dr. Murray, do you recognize 21 Q. The third bullet, sorry, the
22 22 black bullet.

what's been marked as Deposition Exhibit 7?
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1 A. Voting options for voters with 1 older people it can be very hard to recover
2 symptoms. Where possible in jurisdiction 2 strength to resume normal activities of
3 offer voting options for voters with 3 daily living. But there has also been a
4 symptoms, those who are known -- who are 4 number of reports of thrombembolia
5 sick or known COVID-19 causative. 5 complications so COVID seems to have a
6 Alternative voting options should minimize 6 tendency to call endothelial damage which
7 exposure between poll workers and voters 7 leads to clotting of blood, and those can
8 such as designated polling site or curbside 8 either be large clots that cause strokes or
9 voting for sick voters. Poll workers 9 other kinds of blood flow issues, or small
10 assisting voters with symptoms should be 10 clots that cause skin problems and some
11 provided with personal protective equipment, 11 smaller strokes that are harder to detect.
12 including respiratory protection, face 12 But we're finding that those are
13 shields, gowns, gloves and be trained in the 13 increasingly common, commonly being
14 appropriate use of this equipment. 14 recognized, not increasingly commonly
15 Q. Ifwe could go to page 6, and if 15 happening, both sadly on autopsy where
16 we could scroll down further, thank you. At 16 people have died and are examined, but also
17 any rate, Dr. Murray, do you know why the 17 often in relatively young people who
18 CDC recommends offering alternative voting 18 wouldn't be expected to be this sick that
19 methods during this pandemic? 19 had some -- had sequelae like that. And
20 A. Tassume to reduce the 20 there's a kind of, increasingly describe a
21 possibility of transmission at polling 21 kind of chronic fatigue syndrome, or chronic
22 stations. 22 myalgias and muscle pains and loss of focus
Page 154 Page 156
1 Q. And when they use the phrase 1 that many people report that goes on for
2 voting alternatives, do you understand that 2 some months. So we're increasingly
3 to mean it includes mail and absentee voting 3 recognizing these longer-term sequelae of
4 as well? 4 illness even when it doesn't actually result
s A. Yeah, I think they've said that 5 in death.
6 somewhere, haven't they? Yeah. [ mean, are 6 Q. Any others, any other long-term
7 there other alternatives to in-person 7 injuries of effects?
8 voting? I assume that that meant mail-in A. Well, yeah, to return to the
s voting. 5 respiratory issues, I mean, even when people
10 Q. On a different subject -- I think 10 aren't intubated, so they -- intubation
11 we're done with this document. On a 11 always leads to a certain amount of lung
12 different subject, could you describe if 12 damage, but they're also finding that people
13 there have been any updates to the research 13 who actually don't experience shortness of
14 on the lasting effects for COVID-19 patients 14 breath view a CT scan of their lungs, that
15 who survive the disease? 15 they often have a surprising amount of lung
16 A. Sure. I mean the sort of 16 damage at the time they're diagnosed and
17 well-known what we would call sequelae, 17 some of that seems to persist, although this
18 consequences of COVID-19 in people who are 18 is sort of evolving research. So I think
15 sick and hospitalized and intubated, you 19 one of the more, you know, really
20 know, usually have to do with pulmonary 20 interesting things will be to determine how
21 scarring and debilitation from being on a 21 much pulmonary damage is done by even fairly
22 ventilator. It's often -- especially for 22 mild cases of illness. We really don't know
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1 yet. 1 get sick enough to become -- to go get
2 Q. Thank you. Are there other 2 tested and be detected.
3 infectious diseases that you've studied over 3 Q. Do we know the true number of
4 the years that are marked by presymptomatic 4 SARS-CoV-2 cases in the United States?
5 transmission? 5 A. No. I mean, we know the detected
6 A. Yeabh, so there's lots of 6 number, right? So we know how many people
7 infections that can be transmitted prior to 7 have been tested and come back positive. So
8 the time that symptoms start. It's actually 8 there are probably many people who haven't
9 one of the criteria for whether an 9 been tested, and that number is estimated to
10 infectious disease is considered 10 be around 10 to 1. So that's based on data
11 controllable or not. So if you wait 11 that the CDC published where they compared
12 until -- if the organism becomes infectious 12 the seroprevalence, meaning the number of
13 when symptoms occur, then one can isolate 13 people who developed an immune response to
14 the patient and prevent them from 14 COVID in particular cities and the number of
15 transmitting. But infections like -- well, 15 incident cases in most of these that have
16 especially HIV is a good example. So people 16 been recorded as confirmed cases. And it
17 can be infectious for years prior to knowing 17 looks like the ratio is about 10 to 1 on
18 that they have HIV, and therefore they can 18 average, smaller in some places and higher
19 be continuing to spread. That's on one 19 in others. So you know, it's not very
20 extreme. But there's many others that are 20 precise, but I think one could safely
21 similar where transmissions -- chickenpox is 21 multiply however many cases you think have
22 an infection like this. It happens before 22 been detected by 10 and come up with an
Page 158 Page 160
1 the rash that is typical of chickenpox, most 1 approximate -- a very approximate number of
2 of the transmission has already taken place. 2 actual cases that have happened. And by
3 In contrast to infections like smallpox, 3 cases | mean infections. They might not
4 where symptoms happen at the same time that 4 have been -- | usually distinguish between a
5 infectiousness happens. So people can be 2 case where someone is actually sick and an
6 isolated and that has helped us control 6 infection where the person might not be
7 smallpox. 7 sick.
8 Q. How does SARS-CoV-2 compare to 8 Q. Do we know the true number of
s other infectious diseases that are marked by 8 deaths attributable to COVID-19 in the
10 presymptomatic transmission? 10 United States?
11 A. So transmission probably starts 11 A. No, because you know, we know --
12 between one and three days prior to symptoms 12 we can count as best we can, deaths occur in
13 starting and people seem to be most 13 people who have been diagnosed, that's
14 infectious in the 24 to 72 hours prior to 14 reportable, meaning that if it happens, that
15 symptoms occurring. And then after a couple 15 the healthcare system is supposed to report
16 of days of -- the first few days of 16 it. But of course, you know, people die,
17 symptoms, their infectiousness doesn't go to 17 old people especially, without having been
18 zero, but it falls off quite consistently. 18 diagnosed, and we expect that there's far
19 So probably most of the transmission that 19 more deaths -- this is also true for things
20 happens happens from people who are either 20 like flu, where people estimate that there's
21 presymptomatic or people who are 21 probably five or six times as many deaths as
22 22 are actually reported. What you can look at

asymptomatic completely and never actually
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1 is excess mortality, so we can say this is 1 A. Tthink it should means in order
2 how many deaths we expected this month based 2 to minimize their health risks.
3 on the last X many years of experience, and 3 Q. Would you recommend in order to
4 here's how many deaths actually occurred 4 minimize their health risk, would you
5 this month. We don't know all of those are 5 recommend that that person vote in-person or
6 due to COVID, but we have seen a big 6 by mail?
7 increase in excess deaths. 7 A. To minimize their health risk I'd
Q. As apublic health professional 8 definitely vote -- suggest they voted by
9 and an epidemiologist, how should 9 mail. It doesn't seem to incur any -- as
10 uncertainty around the true number of 10 far as I know doesn't incur any risk.
11 infections and the true number of deaths 11 Q. Between now and when early voting
12 attributable to COVID-19 factor into how you 12 starts in Wisconsin in approximately 90 days
13 apply the Precautionary Principle to this 13 or so give or take, what do you expect will
14 virus and this pandemic? 14 happen with say vaccine development and
15 A. Well, I think -- you know, I 15 distribution?
16 think it's hard to -- what we can say from 16 A. There's a couple of vaccines that
17 that is that risk -- we don't actually know 17 are in beginnings of clinical trials. The
18 the risk at any particular time. We know 18 clinical trials are expected to -- I think
19 it's higher than the number of -- you know, 19 the Oxford one is planning on enrolling 30
20 the prevalence in the population. So if you 20 thousand people and following them for the
21 say okay there's this many counted cases 21 outcome. So I expect within -- how long
22 today, that's how many people are infecting, 22 will that take? I actually don't know. But
Page 162 Page 164
1 then you're probably off by an order of 1 it will probably be I would guess five, six
2 magnitude, so by tenfold. In other words 2 months, although it depends how high the
3 I'm not a hundred percent sure how to answer 3 incidence is in the places where the trials
4 that. 4 are being done. So they're being done I
5 Q. Does the fact that we don't know 5 believe in China, Brazil and Spain, and the
6 which voters are infected and which are not 6 place with the highest incidence of course
7 infected, should that -- 7 is Brazil. So at some point we'll have a
8 A. Yeah, that gets back to the 8 result on that Oxford one. Other vaccines
9 asymptomatic and presymptomatic infection. 9 are in earlier phase studies, so they're
e So yes. I mean, if we're expecting voters 10 being looked at for immunogenicity and
11 to say, well, I'm sick today so I won't go 11 safety. And when that is well-established
12 to the polls, which is one of the things the 12 they'll go to clinical trials as well.
13 CDC recommends, then of course we're going 13 Clinical trials have to be set up and they
14 to -- we're only going to remove a small 14 have to be conducted, and when there's a
15 number of the people who were actually able 15 result the next step is going to be to
16 to infect, given that they've been infected, 16 figure out how to increase manufacturing so
17 because most infection transmission takes 17 that you have enough vaccine and then
18 place prior to the onset of symptoms. 18 distribute it.
19 Q. Should a person with an 19 Q. But in the past when a vaccine
20 underlying comorbidity that makes them more 20 has been developed, how long has it taken to
21 vulnerable to SARS-CoV-2, should that person 2l administer or give everyone in the United
22 22 States that vaccine?

vote in-person or by mail?
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1 A. A new vaccine that was -- you 1 transmission actually happens. If I only --
2 know, newly -- it really variers by what the 2 if I'm an infectious person, instead of
3 vaccine is and how urgent the issue is, | 3 making -- you go meet 10 people in a new
4 believe, although I actually don't -- I have 4 epidemic, then I can infect all of them. If
5 to say I don't know the answers on that. So 5 I meet 10 people but 9 of them have already
6 I think polio vaccine when it was developed 6 been infected, then it will only be one of
7 in the 50's by Sock and Savin, the target 7 those people. So that's what sort of levels
8 population were young adults because they 8 off an epidemic as it happens. That what
9 were the people most likely to be paralyzed. 9 makes it hit a peak and start to decline.
10 And so they could be accessed through b But that number, like the level of herd
11 schools, and there was a very rapid 11 immunity depends on how infectious the
12 campaign. I don't know if that was over a 12 organism is. The more infectious it is, the
13 year or two. But other vaccines are -- for 13 higher the proportion of people that need to
14 example like the herpes simplex virus 14 be immune. So for measles, which is
15 vaccine that protects older people from 15 extremely infectious, we need about 98
16 zoster -- herpes zoster vaccine, I'm sorry, 16 percent of the population has to be immune.
17 simplex, those are a little harder to roll 17 For something like chickenpox, where there's
18 out because you -- you know, they either 18 moderately infectious, that number can be
19 rely on being rolled out through healthcare 19 less than it would be for measles. So for
20 settings or in residential homes for older 20 SARS-CoV-2, we think that the infectiousness
21 people. So that's not quite as 21 is moderate, that it's between -- the basic
2z straightforward as doing it in school. So 22 reproductive number is between two and
Page 166 Page 168
1 there's a lot of logistic issues in getting 1 three, so in a completely susceptible
2 vaccine to the people who want or need it. 2 population -- the basic reproductive number
3 Q. Do you expect a large proportion 3 is between two and three, meaning the person
4 of Wisconsin voters to be vaccinated by the 4 -- in a completely susceptible population
5 start of early voting in October? 5 the person is expected to infect two to
6 A. No. Unless they're in a trial, I 6 three people. So that means that we think
7 don't expect anybody to be vaccinated. 7 that about 50 to 60 percent of the
8 Q. And based on what you've seen in 8 population would need to be immune before
s other states, how far along are most states s herd immunity, quote, kicked in. There's a
10 to herd immunity? 10 lot of discussion about heterogeneity and
11 A. Soit's a good question. So we 11 it's different, communities aren't mixing
12 are assuming -- we don't really know. Herd 12 evenly, what consequences does that have?
13 immunity means that there's enough people in 13 So that's a very rough estimate. So where
14 the population who are -- who have some 14 are we? We think that in Spain where
15 immunity that when one encounters says five 15 there's been a seroprevalence survey on a
16 people, and you go for -- I'm just making 16 very big scale, about five percent of the
17 these numbers up -- a significant portion of 17 total population has been infected, 10
18 them will have already been infected so 18 percent in Madrid, which was heavily
19 they're not going to be infectious. And if 19 involved. In the US the numbers are
20 you're infectious, you're not going to be 20 probably a little bit less than that in most
21 able to infect them because they have 21 places, so we expect that it's somewhere
22 22

immunity. So that tempers how much

between two and maybe six or seven percent
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1 at most in certain communities. And so when 1 about the potential closure of schools in
2 we say herd immunity, we're expecting that 2 September. If COVID-19 cases were high
3 when people have been infected they will 3 enough for schools to reclose or never open
4 remain immune, and we don't actually know 4 again in September, would that suggest
5 that that's the case yet. So it's something 5 increased or decreased transmission through
6 we'll find out in the next year. 6 the fall including through November?
7 Q. Are there any pharmacological 7 A. TI'ma little confused by the
8 treatments or do you expect any new 8 question. So you mean would they close the
s pharmacological treatments to emerge in the s schools because of decreased transmission,
10 next 90 or so days that would seriously 10 or once the schools were closed would there
11 reduce the damage that COVID-19 does up to 11 be --
12 and including death? 12 Q. Let me rephrase and I'll crack
13 A. So there's a number of drugs that 13 the question in half. If schools decide to
14 have been approved. Remodels has a modest 14 close in September, would that be because of
15 impact on reducing the number of days of 15 the COVID-19 pandemic's transmission rate?
16 hospitalization and so far less of an impact 16 A. Tassume so. [ mean, I wouldn't
17 on death, but we'll see as time goes on. 17 -- I'm assuming that that's the only reasons
18 There's a drug called dexamethasone which is 18 schools would close.
19 just a glucocorticoid that has been shown in 19 Q. And if they closed for that
20 the repurposed drug that's a slight -- 20 reason, would that signal much higher
21 produces immunosuppression, it's very 21 COVID-19 transmission through October and
22 common. And that seems to have reduced 22 into November?
Page 170 Page 172
1 mortality in severely ill COVID-19 patients. 1 A. Again, I'm a little -- I mean,
2 There's another drug that's been tried in a 2 was the fact that they closed increase
3 very small study, it has a name that I have 3 transmission or --
4 a hard time pronouncing, but it's 4 Q. Would the numbers, would the
5 tocilizumab, which is also an immunological 5 levels of transmission sufficient to force
6 drug that inhibits T-cell -- some types of 6 school closures, would that suggest higher
7 T-cell function that in a small study has 7 transmission through October and November?
8 been shown to have mortality in people who 8 A. Imean, in a rational, a
s get it. But it's not -- it will need a 9 completely rational world, yes, I would
10 larger study to be widely disseminated. So 10 assume the reason that the schools would
11 I understand from the FDA that there's 11 close is because they thought that
12 literally hundreds of, you know, Indo's, so 12 transmission was high and that -- you know,
13 applications for new drug studies are 13 that would mean that transmission was high,
14 considered going on. We obviously hope that 14 you know. So you know, I really -- I don't
15 some of these will be shown to be effective, 15 know what goes into the thinking of the
16 but then they have to be developed and 16 authorities that keep schools open or
17 distributed unless they're repurposed drugs. 17 closed, so it's hard for me to comment. But
18 Q. And is that likely to happen 18 yeah, in a perfectly rational world, I
19 within the next 90 days? 19 assume that the probability of school
20 A. Not on any large scale. 20 closing would depend on the probability of
21 Q. Counsel for the Wisconsin 21 infection, which would be related to the
22 22

Legislature earlier today had asked you

prevalence of infection.
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1 Q. One other just follow-up question 1 people on my legal team, I'm a
2 of this. If Wisconsin, just taking 2 catastrophic injury trial lawyer. I
3 Wisconsin, if Wisconsin has an exponential 3 used to be a trial lawyer before
4 growth rate of COVID-19 infections and 4 COVID. Now I don't know if we can try
5 deaths in September when schools would be 5 cases. So my questions are going to
6 going back into session, would that signal 6 be a little bit more directed to some
7 that there would still be substantial 7 of the health issues, but I don't
8 transmission in October and November? 8 think I have more than maybe 15, 20
5 A. So you mean if transmission was 9 minutes.
10 high in September, would it still be high in 10 EXAMINATION BY MR. URBAN:
11 October and November? 11 Q. The first question, if you could
12 Q. That's my question, yes. 12 kind of indicate for us, and I think you
13 A. Okay, probably. You know, it 13 have during the deposition, if you could
14 depends what -- most likely, yes. But it 14 sort of rank or categorize generally, what
15 depends what other measures were put into 15 are some of the health conditions that make
16 place. 16 people most at risk for not only contracting
17 MR. SHERMAN: Understood. I 17 COVID, but then my followup question would
18 don't have any other questions for Dr. bl be for having a more serious or catastrophic
19 Murray. Do any other counsel at this 19 result from COVID.
20 deposition -- we've been going for a 20 A. Sure. So the risk of contracting
21 while. Dr. Murray has been really 21 COVID is not all that related to
2z generous with her scarce time, so I'd 22 comorbidities. It's actually the risk or
Page 174 Page 176
1 ask that if anyone does have any 1 poor outcomes. You know, the risk of
2 further questions, that we keep it 2 contracting, like many other infections, is
3 limited. 3 that it has to do with how much time one
4 MR. URBAN: I have some 4 spends in placement. So it turns out, you
5 questions, but I don't have to go 5 know, once risk of infection at the more
6 next. I don't have a lot, but I do 6 young age groups, and I don't mean children,
7 have some questions. 7 I mean people say 20 to 40 is actually
8 THE WITNESS: Mr Urban, can you 8 higher than in the older age group. But
5 remind me which team you're on and -- ° once they're infected they're not as likely
10 MR. URBAN: Sure. We are the 10 to -- age is the best tracker of morbidity
11 ones that filed the original lawsuit. 11 and mortality with a really dramatic rise
12 I represent a number of folks, we're 12 with each decade. It's not linear, it goes
13 calling them the Edwards Plaintiffs 13 up with each decade. But then in the
14 because that's the first listed, and 14 decades after 60 it goes up very
15 it's a class action on behalf of all 15 precipitously, so that the proportion of
16 voters, primarily those with 16 people that are going to be hospitalized or
17 disabilities and who are most 17 die in the group people aged 60 to 70 and
18 susceptible. 18 then 70 to 80 and then 80 and up gets really
19 THE WITNESS: I see. 19 high. And that's partly because those
20 MR. URBAN: And that's my area 20 people have other comorbidities, but it's
21 of practice as opposed to being a 21 not only because of that. There's some kind
22 22

voting rights lawyer. Like other

of immune senescence, meaning aging of the
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1 immune system that results in a combination 1 COPD be an increased risk factor? Is that
2 of not -- of having an immune system that is 2 what you meant to say?
3 not as protective, but also tends to 3 A. Yeah, I mean, it's one of the
4 overreact. And that combination is quite 4 chronic pulmonary conditions that is
5 deadly in the case of this illness. So age 5 associated with increased risk.
6 is huge. Then other comorbidities are 6 Q. And then so somebody has COPD and
7 strongly associated with bad outcomes, are 7 then they also have a respiratory -- or
8 haematological malignancies, so people who 8 diabetes, for example, hypertension, then
S are being treated for cancers, especially 9 that sort of has a doubling, tripling
10 cancers that involve cells that might be 10 multiplying effect on their risk for greater
11 involved in immunity, cardiovascular 11 comorbidity?
12 disease, which is of course very common. 12 A. Yeah. I mean, this data comes
13 The cofactor that is a really good indicator 13 from a huge study. Even if it's a numbers
14 that is hypertension, it's probably not 14 study, but there's a huge study done in
15 hypertension itself that is the cause of 135 Britain using the National Health Service
16 their bad outcomes, but it is an indicator 16 data for literally 17 million people. And
17 that they made endothelial damage so that 17 they can look at known -- because they have
18 when COVID happens, there are the people who 18 an electronic health record, they can go
19 are mostly going to be affected. Diabetes 135 back and see what people had and note their
20 is associated with poor outcomes. Obesity, 20 outcome. And then the population level, you
21 and that is both the street definition of 21 know, I don't think you can say, you know,
22 obesity, but also even people who are mildly 22 if you have this and this, that this
Page 178 Page 180
1 obese and kind of fall under the BMI that is 1 increases your score by this much. But all
2 considered obese are also at higher risk for 2 of those factors contribute, and the more
3 bad outcomes. By bad outcomes I mean 3 factors that one has, the higher the risk of
4 hospitalization, intubation or mechanical 4 death.
5 ventilation or death. And then you get down 5 Q. Okay, am I understanding your
6 to a number of other kinds of comorbidities, 6 testimony correctly that if you just would
7 other respiratory problems, so there's a 7 sort of break it down, so a person with
8 kind of debate about asthma. It looks like COPD, if they're 80 years old, greater risk
9 people with chronic respiratory conditions 5 than somebody with COPD who is say 50 years
10 are at some higher risk, but it's not as -- 10 old?
11 anywhere near as high as for the 11 A. Yeah, as far as we know that's
12 malignancies and for heart disease. So you 12 true.
13 know, there are a lot of people who have one 13 Q. Okay, so the age is sort of a, in
14 of those comorbidities often have more than 14 layman's terms, like a layering effect of
135 one, so people who are both older than age, 15 risk or a multiplier?
16 you know, 60, but really hitting much higher 16 A. And that's probably through
17 rates at age 70 and have a different 17 immune senescence that we've been talking
18 comorbidity or more than one are at very 18 about.
19 high risk of poor outcomes. 19 Q. Alright, you gave some testimony
20 Q. The Diabetic Association, ADA, 20 about public buildings and polling places
21 has joined the case. On the respiratory 21 and schools and so forth. Is it your
22 22

side of things though, would a disease like

testimony that if there is going to be live
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1 schooling again, that that just increases 1 count how many contacts they make, and where
2 the general risk of those kids then and 2 a contract is defined as being close enough
3 teachers and so forth being these 3 to the person to hear a conversation, to
4 transmitters and being a danger to other 4 hear them talk with a normal tone of voice.
5 folks? 5 So when you get people to do that, it turns
6 A. Yeah, so this is a super 6 out that you can then look at different age
7 controversial question, and because most of 7 groups and say how much different age groups
8 the studies that have been done have not contact each other. And by far the one that
S really focused on the kids. And so we have ° just leaps off the tables in these graphs
10 a lot of data on adults, seroprevalence 10 are school age kids, because you know,
11 studies, and we don't have nearly as much 1L school age kids contact other school age
12 data -- it's kind of shocking how little 12 kids in large numbers. And you know, it
13 data we have on the seroprevalence in 13 makes absolute sense if you have a
14 children. So children tend not to get sick. 14 school-age child and you send them to a high
15 In fact, under 20-year-olds are -- some of 15 school, you know that when periods change,
16 them do get sick, it's rare, and some of 16 there's literally hundreds and hundreds of
17 them get weird complication like 17 kids in hallways, and they're walking past
18 Kawasaki-like syndrome. But in general 18 each other and they're talking and they're
19 they're generally well. And so they haven't 19 saying hi to their friends. And so unlike,
20 been included in studies and people don't 20 you know, me, who I might talk to -- if I go
21 like to have blood draws in kids if they 21 to work in a normal day I might talk to 12
2z don't need them, so they have not even 22 or 15 people, these kids can be making
Page 182 Page 184
1 really looked all that closely at how likely 1 hundreds of contacts a day. So that's
2 a child is to be infected but not that sick. 2 hopefully not how school is going to be if
3 There are some studies, but they differ. So 3 it goes back, but that's why even if kids
4 some studies show that kids don't get 4 are less infectious than adults or less
5 infected that often, other studies show that 5 likely to be infected, people are very
6 they are infected, but not sick. So -- and 6 concerned that school could drive
7 then if they're infected but not sick, then 7 transmission. And then because they live
8 they may be infectious, and that's the big 8 with other people, like people who aren't
S debate around how dangerous will it be to S kids, they can infect people who will
10 have schools reopen. But the issue with the 10 actually get sick.
11 schools is it's not just kids, right? It's 11 Q. I'mconcerned about that myself.
12 teachers. And so even if kids are less 12 My youngest is 13, so she's supposedly going
13 infectious, less likely to be infected, 13 back to eighth grade, and I've been
14 they're really crowded together. So if you 14 conversing with the Superintendent of
135 look at most of the old data on contents, so 15 Schools, and you're right, it is a very
16 one of the hard things to measure if you're 16 controversial topic, and so it impacts also
17 someone like me who's interested in 17 because that's the polling place.
18 transmission dynamics is like do we really 18 A. Right.
135 know how many contacts people make through 19 Q. AndIdid listen to your
20 the day? And it turns out that people have 20 testimony on that where you already talked
21 done some really nice studies that count -- 21 about the ventilation in public buildings
22 22 and so forth not being so great and that

that get people to carry diaries around and
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kind of thing. So the idea -- you know

Page 187

were places where I was going -- one of the

2 anybody school-age, even the college-age 2 grocery stores, I think a Trader Joe's,
3 kids, for example. I don't think Harvard is 3 started taking people's temperatures. I had
4 going back, is it? 4 a doctor's appointment for that same
5 A. No, it's not. 3 daughter, she had a physical for her next
6 Q. Alright, this is my opportunity. 6 year of school and they were shooting the
7 A. Yeah, college students are even 7 forehead with the temperature. How
8 more -- like because of course they're 8 effective is this temperature at predicting
° living -- they're not only meeting each 9 if somebody is infectious or infected?
10 other in the hallway, but they're living in 10 A. Yeah, so that will vary in
11 dorms that are very packed, sardine-like. 11 different seasons, so that some people who
12 Q. And then what about athletics 12 have a fever will not have COVID but will
13 too, I suppose? Like I'm reading a lot of 13 appear -- will be picked up as having COVID.
14 data now out of the NCAA, you know, sports 14 But more concerning is the fact that, as I
15 like football, I guess the NBA is going to 15 said, you know, even if a person is going to
16 try to go back, but they're going to play in 16 develop symptoms, so in the normal course
17 this worldwide sports of Disney and all just 17 where an adult is actually going to get
18 live in certain areas, whereas you've got 18 sick, so not going to be asymptomatic, most
19 baseball, maybe they're not as contact with 19 of the infectious period takes place in the
20 each other, but they're going to go home and 20 presymptomatic phase, so that two or three
21 just live in their regular homes and so 21 days before the person becomes symptomatic.
22 forth. Is that what you mean by you're 22 And then there's a small number of days in
Page 186 Page 188
1 infectious even if you're not sick? 1 which kids are still infectious. You know,
2 A. Yes, exactly. So these kids, you 2 people being on the side of safety are
3 know, most of them are not sick, and so they 3 saying 14 days after exposure. The reality
4 are infectious. To the extent that they are 4 is it's probably the first seven days after
5 infected, they can be infectious. They're 5 exposure that are really important, or three
6 mixing with each other, transmitting, mixing 6 days before symptoms start and then maybe
7 with their teachers, and they go home and 7 two or three days after symptoms start. But
8 interact with adults who are at a higher 8 that presymptomatic period is very -- where
9 risk of becoming ill. And then depending on 9 people are on a per day basis are most
10 whether they make contact with older people, 10 infectious. And then there's the
11 they put older people at huge risk. 11 asymptomatic people who will never become
12 Q. I thought that you did a very 12 sick or don't recognize they're sick if they
13 thorough job and the questioning was 13 have mild symptoms because they just -- you
14 thorough on the mask component, so I don't 14 know, there's a lot of people who don't
15 have any other questions about the mask. 15 notice that they're ill or don't get ill,
16 That was very beneficial for me to learn 16 and they're going to be infectious for three
17 about and so forth. But one thing I did 17 to five days. And they're not going to be
18 want to ask you about, I don't think that 18 picked up by a temperature check. So it
19 you were asked so far, as this idea of how 19 will be the minority of infectious cases
20 could we protect people coming into a 20 that can be picked up by temperature
21 building? So for example, I forget when it 21 screening.
22 22

was, maybe it was a May time frame, there

Q. Okay, thank you for answering
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that. Some of this stuff just as human

Page 191

can culture the virus, that different kinds

then go and swab the stuff and see if you

2 beings we're all concerned about this as 2 of materials allow viable virus for
3 well, so this is an eye-opening deposition 3 different periods of time. So plastic is
4 for a lot of reasons, not just because I'm a 4 the longest, this is a paper that came out
5 lawyer. You were asked some questions about 5 in the New England Journal of Medicine back
6 mail-in ballots and the fact that if there 6 in April. And cardboard in that particular
7 is no collection in the sense that people 7 study seemed to have a viral viability
8 are going in contact with each other and in 8 period of about 24 hours. And so we would
9 close confines and the ventilation and who's 9 imagine that paper, it would be similar.
10 wearing a mask and all those sorts of 10 The study admitted at the time, and I'm
11 things. How about the actual mail-in ballot 11 going to says criticized for, but it's not
12 itself, the paper that comes? 1 don't know 12 so much criticism as just an observation,
13 that -- your question about that, and I just 13 that you know, the aerosol puffing machine
14 want to know, is there anything about -- if 14 really probably puts more virus on the
15 there would be a suggestion, for example, by 15 objects than the average breath or sneeze or
16 the Legislature that says that oh, going to 16 cough. And so although really, you know, it
17 a polling place is no more risky than 17 depends how vigorously one coughs. So it's
18 getting a paper ballot from somebody who may 18 not obvious that those contaminated objects
19 be infectious and, you know, gets 15 were contaminated through this aerosol
20 transmitted that way and so forth. So I 20 generating machine or this droplet
21 just want to make sure that we're clear on 21 generating machine are actually the same as
22 that. 22 what will happen in reality. And what
Page 190 Page 192
1 A. So we would call a paper ballot a 1 happens in reality between people will
2 fomite if it were infected. So the fomite 2 probably be that there's less fomite
3 are things, stuff, you know, paper, pens, 3 transmission than those studies suggest.
4 cellphones, that are contaminated with 4 But the nice thing about the study is it
5 virus, and that contamination probably 5 allowed you to compare different material,
6 happens when people breath or sneeze on 6 all of which were contaminated in exactly
7 stuff or put their hands to their face and 7 the same way. So metals like copper
8 then touch the thing. Over the last -- you 8 apparently has fairly long-lasting virus,
2 know, when this first happened we all ° but hopefully the ballots will not be on
10 thought fomites and respiratory droplets. 10 copper, otherwise it will be a very
11 Now we're thinking respiratory droplets, 11 expensive election. And on the other
12 aerosols and fomites, not necessarily in 12 extreme is cardboard. I don't think paper
13 that order, but both the fomites and the 13 was done.
14 aerosol are kind of receding as the main -- 14 Q. Okay, so if paper is in the
15 aerosols are not kind of coming forward. So 15 category of cardboard, which seems like a
16 yeah, we think fomite transmission happens. 16 logical inference, the mail-in component of
17 We think that both because it makes sense 17 the balloting -- well, first of all you
18 and because experimental data supports that 18 could do online voting, which would be the
13 idea that if you simulate a cough or sneeze 19 risk of contamination then would be between
20 by putting virus in a machine that then pops 20 the -- you know, the keyboard and the
21 it out and contaminates your stuff, and you 21 person, which incidentally is where all of
22 22

my computer problems happen. But kidding
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1 aside, if we did it online, that would be 1 But I also don't want to make it seem, if
2 the most protective. But if people would 2 somebody would be dissecting this
3 receive their ballots, presumably it would 3 transcript, like a judge or another lawyer,
4 come days later, if mail carriers are 4 that you're just guessing. So when you
5 wearing protective gloves, all those things. 5 offered your opinions as I took them to be
6 But what I'm hearing your overall testimony 6 -- I kind of took some notes here and you
7 to be is that you're by far safer than an 7 said words to the effect that there is no
8 in-person voting and so forth, but even in 8 reason to believe that this trend will not
S carrying out paper balloting, there can 9 be worse for the rest of the year, that it
10 still be ways to make it even safer than -- 10 will be, you know, getting worse in the
11 A. Yeah, you know, one of the 11 fall, all the things that you said in the
12 interesting things is that although reason 12 context of, you know, where are we going in
13 tells us that fomites probably transmit, you 13 the coming months and so forth.
14 know, cause some transmission, and we know 14 A. Right.
15 that it's really hard in reality to work up 15 Q. So I understand that you said
16 each individual and say oh yeah, you were 16 that you're not certain, but you were also
17 infected from an aerosol, you were infected 17 asked if a certain thing is as possibility.
18 from a fomite and you were infected from a 18 In Wisconsin, we have a medical-legal
19 respiratory droplet, there's no actual -- as 19 standard known as to a reasonable degree of
20 far as I can tell, and the CDC said this 20 medical probability. So what's reasonably
21 too, they don't know of any specific case 21 more likely than not based on medical
22 where they said we know a hundred percent 22 science. So are those opinions that you
Page 194 Page 196
1 that this was fomite mediated. I mean, it 1 gave about the worsening trajectory of the
2 doesn't mean that it doesn't happen, because 2 disease, the causation effect of the
3 it's just really hard to tell the difference 3 disease, how people become infected and so
4 between these different routes. But I don't 4 forth, you're giving these opinions to a
5 think there's a single reported case where a 5 reasonable degree of medical probability,
6 person never left their house and didn't 6 even though you're not certain?
7 have any contact with anybody else and then 7 A. Yeah. I mean, what I'm not
8 got, you know, something in the mail and 8 certain about is -- and I don't think
S then got infected. If there is, it hasn't 9 anybody is, is you know, I can't say that
10 come to big -- you know, major attention. 10 the State of Wisconsin is not going to say
11 Q. Okay. You were asked some 11 everybody must stay in their basement and
12 questions early on about what your opinions 12 never leave until after the election. So if
13 are in this case and the trajectory of the 13 they did that, if everybody actually -- like
14 disease if you will, and I don't have any 14 if people said okay, I'm just going to pass
15 questions about the vaccination part, but [ 15 a law that you can't interact with anybody
16 do have a question about -- I understand 16 else, then yeah, it would be very likely
17 that you were answering questions, and | 17 that COVID would go down dramatically
18 understand you're not saying anything today 18 because --
19 with, you know, 100 percent absolute 19 Q. Fortunately they won't be able to
20 certainty because we just don't know enough 20 do that.
21 the disease, we don't have the cure for it 21 A. Yeah, but you know, I'm an
22 22

or the vaccine for it, so I appreciate that.

epidemiologist, so I have to like entertain
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1 the possibility, yes, it's possible that we 1 that the people who are doing the in-person
2 will reduce contacts enough through some 2 voting are at risk for those bad outcomes,
3 policy thing that it will go away. But you 3 which means older, disabled, sick, obese,
4 know, you don't think that's going to 4 diabetic, et cetera.
2 happen, I don't think that's going to 5 Q. Okay, and then just to close the
6 happen, although, you know, I mean, it's 6 group, I do have a -- [ don't know much
7 just not possible to keep people in their 7 about it, but one of my favorite judges
8 basement. What I do know is if you don't 8 actually had COVID and has written an
9 change the number of contacts, that there's 9 article about it, how it was as near-death
10 a direct mathematical relationship between 10 experience for him and so forth. And he was
11 the -- given the particular prevalence at a 11 a person who had a kidney transplant. So
12 particular day in the population, so the 12 would that be a --
13 number of the infectious people in the 13 A. Yeah, immunosuppressant drugs,
14 population, that the likelihood that someone 14 especially -- so the kinds of
15 is going to be infected that day is directly 15 immunosuppression that people are on when
16 related to how many contacts you make. And 16 they have transplant organs is, you know,
17 if that doesn't change dramatically, then 17 really is meant to cripple one's ability to
18 we're not going to see -- there's no other 18 mount a T-cell mediated response to reject
19 way to drive down -- there's no miracle 19 the organ. So it really does a number on
20 that's going to happen. It's not going to 20 one's ability to fight off infections in
21 sort of evolve to become avirulent tomorrow. 21 general. And people with organ transplants
22 It's not going to suddenly -- we're not 22 on immunosuppressants are at high risk as
Page 198 Page 200
1 going to have a pill that people can take 1 well.
2 and instantly not be infected. I mean, so 2 MR. URBAN: Okay, thank you for
3 reason says as long as -- to the extent that 3 your time.
4 people are still contacting each other at 4 THE WITNESS: Sure.
5 places like polling stations or schools or 5 MR. BACH: Ms. Hebda, do you
6 wherever they contact each other, we are 6 have anything further?
7 going to see an ongoing transmission until 7 MS. HEBDA: These are extremely
we get to some level of herd immunity, which 8 brief.
5 is not going to happen in the next three s EXAMINATION BY MS. HEBDA:
10 months. 10 Q. Dr. Murray, I wanted to ask you
11 Q. Okay, so then asking another way, 11 about two of the exhibits that the Gear
12 to a reasonable degree of medical 12 counsel brought up. The first is Exhibit 4,
13 probability, so chances are that if things 13 the open letter to the WHO. Was that letter
14 remain the same, and even if we decide to go 14 included in the references to your
15 to virtual schooling versus in-person 15 Declaration?
16 schooling, just based on the knowledge that 16 A. No.
17 you have so far about this disease, and 17 Q. Did you consider that letter when
18 knowing what you know to a reasonable degree 18 you were drafting your Declaration?
19 of medical probability, in-person voting 19 A. Tthink I drafted it before it
20 will lead to number one, more infections, 20 was published, or most of it.
21 and number two, bad outcomes. 21 Q. And second, Murray Deposition
22 22

A. Yes, especially to the extent

Exhibit 6, the article regarding the
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Page 201

Precautionary Principle, is that in your

Page 203

Megan Murray, Ph.D., ¢c/o
FAIR ELECTIONS CENTER

2 list of references? , 1825 K S NW. Suite 450
t. uite
3 )
A. No, _ Washington, D.C. 20006
4 Q. Did you consider that when you 3
5 were drafting your Declaration? Case: Sylvia Gear, et al., v. Dean Knudson, et al.
6 A. No, I hadn't. 4 Date of deposition: July 16, 2020
7 Q. When did you first read this . Deponent: Megan Murray, Ph.D.
8 .
article? 6 Please be advised that the transcript in the above
9 A. Oh, I've read it years ago, but I referenced matter is now complete and ready for signature.
10 didn't put it in the Declaration. 7 The deponent may come to this office to sign the transcript,
11 MS. HEBDA: Alri ght, that's Z a copy may be purchased for the witness to review and sign,
. the d t and/ 1 ive the option of
12 everything I have. Thank you so much or the deponent and/or counsel may waive the option o
3 - 10 signing. Please advise us of the option selected.
for your time today. 11 Please forward the errata sheet and the original signed
14 THE WITNESS: Sure. 12 signature page to counsel noticing the deposition, noting the
15 MR. GAHNZ: Nothing from the WEC 13 applicable time period allowed for such by the governing
14 1
16 counsel. Rules o'f Procedure. If you have any questions, please do
15 not hesitate to call our office at (202)-232-0646.
17 MR. BROWNE: Great. Thank you 16
18 so much, Dr. Murray, and thank you to 17
19 the court reporter as well and 18 Sincerely,
20 everyone who was participating in e Digital Evidence Group
21 this 20 Copyright 2020 Digital Evidence Group
55 " 21 Copying is forbidden, including electronically, absent
(Time noted: 7:38 p.m.) 22 express written consent.
Page 202 Page 204
1 CERTIFICATE 1 Digital Evidence Group, L.L.C.
2 STATE OF NEW YORK ) 1730 M Street, NW, Suite 812
3 ) ss.: 2 Washington, D.C. 20036
¢ COUNTY OF NEW YORK ) , (2022320646
5 I, DAVID HENRY, a Notary Public within 4 SIGNATURE PAGE
P and 'for the State of New York, do hereby Case: Sylvia Gear, et al., v. Dean Knudson, et al.
certify: ] 5 Witness Name: Megan Murray, Ph.D.
7 That MEGAN MURRAY, the witness whose Deposition Date: July 16, 2020
deposition is hereinbefore set forth, was 6
8 duly sworn by me and that such deposition I do hereby acknowledge that I have read
is a true record of the testimony given by 7 and examined the foregoing pages
9 such witness. . of the transcript of my deposition and that:
10 I further certify that I am not
fy . . 9 (Check appropriate box):
related to any of the parties to this () The same is a true, correct and
11 1 : . s
action by blood or marriage; and that I am 10 complete transcription of the answers given by
in no way interested in the outcome of this me to the questions therein recorded.
12 matter. 11 () Except for the changes noted in the
13 IN WITNESS WHEREOF, I have hereunto attached Errata Sheet, the same is a true,
set my hand this 18th day of July, 2020. 12 correct and complete transcription of the
14 13 answers given by me to the questions therein
15 14 recorded.
16 15
19 16
18 17 DATE WITNESS SIGNATURE
8
: :
20 20
21 DAVID HENRY 21
22 22 DATE NOTARY
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