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information is readily available with everything you want in 

it. And so you have to take multiple shapefiles and merge them 

together to get the data you want in just one place. 

Q. And then once you get the data you want in one place, then 

and only then can you feed that data into your robot? 

A. That's right. 

Q. Okay. So let me see -- let me see if I follow. I think 

I've learned, Dr. Trende, one of the reasons our phone 

conversations last so long is because I'm a visual person. But 

you're talking about merging shapefiles. So you're starting 

with multiple pieces of data. Is that a fair statement? 

A. Yeah. 

Q. And then you have to sometimes merge multiple pieces of 

data. Is that right? 

A. That's right. 

Q. Once you've merged those multiple pieces of data, you have 

a shapefile. Is that right? 

A. Well, those original pieces of data might all be 

shapefiles. 

Q. Okay. 

A. And what makes it even more complex is that one of those 

boxes you have might be Census Blocks. 

Q. Okay. 

A. Little tiny ones. There's hundreds of thousands in Texas. 

Some of them might be counties. Sometimes information is at 
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the precinct level. And so all these various geographies have 

to be merged together to produce the precinct shapefile, which 

is what you really need to run the simulations off of. 

Q. Okay. I heard you saying to produce the precinct 

shapefile, so is it right to say that even if you start with 

shapefiles from the very beginning, that once you merge them, 

the thing that you come up with is a shapefile, or is that not 

right? 

A. It doesn't have to be. 

Q. Okay. 

A. You can remove the Geometries and turn it into just a 

regular old spreadsheet. 

Q. Okay. 

A. But, yeah, if you're trying to run simulations, you're 

taking some data that's available at the block-level because a 

lot of the census data is produced at block-level. You have 

your precincts, and then you have to give them county names 

because you want to constrict the shapefiles so that they don't 

go over county lines too many times. That's a constraint 

that's been placed in this instance. 

And so what you then have to do is match each of those 

shapefiles to each other. So you have to take the blocks 

I'm not going to go through several hundred thousand blocks and 

individually match them up, but this SF package -- well, I 

think it's gerrymander, actually, that has the command that 
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will take a block and it will tell you, okay, you have this map 

of blocks. You have this map of precincts. It will go through 

and match for you all those blocks to the precincts and tell 

you which precincts each block belongs to. 

Q. Okay. 

A. And then you can merge the data. 

Q. I'm gonna interrupt you from time to time because I'm 

supposed to go question and answer? 

A. No narratives. 

Q. No narratives, that's right. 

So what you're describing right now, where you are 

merging data, where you have block-level stuff, and then you 

have precinct-level stuff, is that the merging process that 

you're talking about? 

A. Yes. 

Q. Okay. And the merging process, I heard you refer to one of 

the libraries that we were talking about earlier. Can you tell 

the Court whether or not the merging process is another thing 

you have to do, another process that you have to run, through 

the R code? 

A. Yes, usually. Usually. Maybe you get lucky and you have 

precincts set that has everything you need, but you almost 

never do. 

Q. That would be -- when you say the precinct has everything 

you need, that would be in the data that you originally 
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Q. Okay. So we've -- as we're talking about this step, the 

merging of the data, are there choices that an expert, using R, 

can make in the merging process? 

A. Always. 

Q. Do the choices that an expert can make in the merging 

process, can those affect the outcome, or the ultimate 

shapefile -- which I'll just call it for short, that gets fed 

into the robot? 

A. It can. 

Q. Is it possible to mess up somehow or to merge data in a way 

that doesn't work or is incorrect? 

A. All the time. 

Q. Have you ever messed up a merging process? 

A. Not before it got to the Court, but, yeah, I've had to go 

back and reinvent the wheel because precincts get dropped. 

Sometimes -- one of the quirky things is that, like if you have 

a county that follows -- that has a river, it has a lot of 

meanders in it, and there's a Census Block from another county 

that's in the middle of one of those meanders. 

The way that the program decides where the block 

belongs is which precinct it's in the center of. Well, because 

it's in that meander, the program is gonna say, "Well, you're 

in this precinct right here outside the meander." And so it's 
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going to assign it to the wrong county. 

So one thing that I've done is kind of a double-check, 

is now I usually do the merges county by county, which is slow, 

but it makes -- I've just had that mistake happen before. 

Sometimes precincts are really, really small, and so the 

county -- or the computer won't assign any blocks to them. 

Q. Well, let me ask you, are there any small precincts in 

Texas, to your knowledge? 

A. I assume there are. 

Q. Are there any rivers? 

A. There are definitely rivers. 

Q. All right. So we've talked so far about the data you start 

with. We've talked about a merging process to get a final 

shapefile or other merged product. And I think you said 

earlier that merged product is what you feed into your robot. 

Is that right? 

A. That's correct. 

Q. Okay. So once you take your data, you merge it into the 

shapefile, you feed the shapefile into the robot, what comes 

out of the robot? 

A. An output file. 

Q. An output file. In this case, when we are talking about 

drawing maps, what's the output file? 

A. Lots and lots of maps, and I should say what you're really 

getting is an assignment file that tells you, Okay, you have 
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these precincts 1 through 9,712. Map No.1, here's how each of 

those districts is assigned. Map No.2, here's how each of 

those districts are assigned. It's a matrix that you can then 

use to manipulate the data into actual maps. 

Q. Okay. 

MR. KERCHER: Richard, can we please bring up what's 

previously been marked for identification purposes as State 

Defendant Exhibit 1583, which is offered here for demonstrative 

purposes only at this time. 

Q. (BY MR. KERCHER) Dr. Trende, assuming we zoom in on this 

so you can see it a little bit better, do you recognize this? 

A. Yeah. 

MR. KERCHER: Richard, can we take a look at the top 

half? 

A. Yeah. 

Q. (BY MR. KERCHER) All right. Dr. Trende, what is 1583? 

A. So we've talked a lot about shapefiles. This is a 

shapefile. And so you can see this is which district from 2022 

the precinct had been assigned to. This is the county that it 

was assigned to. This is an index, which is the number for the 

VTD. And then you have a column. 

So, for each -- the long story short is that for each 

one of these precincts or pieces of precincts, you can get the 

count of Voting-Age Population, the Black Voting-Age 

Population, Asian Voting-Age Population, the total population, 
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Q. So you've told the Court that what we're looking at here in 

the top half of 1583 is a shapefile. Is it right to say this 

is just one shapefile? 

A. Yes. 

Q. And so when you talked about merging data -- and we see 

here that there's information about county and VAP, and 

population. Are those layers of data that are merged together 

so that the software can understand how those data interact 

with each other? 

A. That's right. 

Q. You have no idea how long it took me to understand that. 

All right. Dr. Trende, we're gonna keep trundling 

ahead as quickly as we can. We've only got a few minutes. 

Let me show you State Defendants' -- what has been 

marked as State Defendants' Exhibit 1585 for identification 

purposes and is offered here for demonstrative purposes only. 

Dr. Trende, can you see that on your screen? 

A. Yeah. I think we may be skipped over one. 

Q. Oh, sorry. 

MR. KERCHER: Can we look at 84 -- 1584, Richard? 

A. Right. Okay. 

Q. (BY MR. KERCHER) All right. Can you see 1584, Dr. Trende? 

A. I can. 
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So if you go all the way over to the last column, this 

is what makes it special. This is what makes it a shapefile, 

and that's that geometry column. And so the geometry column 

has the Geometries for the various precincts or precinct parts. 

Q. When you say geometry, you mean shape? 

A. Yes. 

Q. And just like the outline, or is it the outline plus the 

data contained within the outline? 

A. So it gives you on all these different columns the data, 

and then this last column, you can see the 94.14745. That's 

actually the longitude coordinate. And actually -- now we can 

go to the next one. 

Q. Okay. 

MR. KERCHER: Thank you, Richard. Read my mind. 

Q. (BY MR. KERCHER) Dr. Trende, we're now looking at 1585. 

What's this? 

A. So now you can see that 94.14745 -- that's the longitude -­

yeah, is paired with 33.41192. That's the latitude. And what 

that geometry column has it's an extremely long string that 

basically created -- it's a "connect the dots." If you go from 

those latitude and longitude coordinates, and you had a pencil 
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and you connected them, eventually you would get the outline of 

that precinct. 

So this is literally all -- every time that a line 

bends, it marks the latitude and longitude of the exact point 

where the boundary bends. It's the vertex. And so by saving 

all the vertices, it can then reconstruct the shape of the 

precinct there. Or the Census Block, or the county, or 

whatever geography you have loaded in. So that column is what 

makes it a shapefile, and not just a regular spreadsheet. 

Q. Okay. Dr. Trende, we're -- I think, coming to the end of 

our time today, and this seems like a logical breaking point. 

I will note for the record, that I didn't know you could get a 

Ph.D. in connect the dots and paint by numbers, but we'll pick 

up with your testimony tomorrow, if it's okay with the Court. 

JUDGE GUADERRAMA: I don't have any problem with it. 

I just want to ask you real quick, can you do that for a block? 

THE WITNESS: Oh, yeah. Yeah. When you read in the 

shapefile of Census Blocks, you're getting for all hundreds of 

thousands of Census Blocks in Texas a spreadsheet that has the 

data, and then the last column is all the vertexes. 

JUDGE GUADERRAMA: That block and then all the ones to 

the left are all the data about that block? 

THE WITNESS: Yeah. Yeah. 

MR. KERCHER: And for the record, it's vertices. 

THE WITNESS: It is. 
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JUDGE GUADERRAMA: All right. So tomorrow -- all 

right. So tomorrow, 8:30? 

MR. KERCHER: Yes, please. 

JUDGE BROWN: Before we go, how does everybody feel 

about where we are? 

MR. KERCHER: I feel very good. Dr. Trende and I are 

gonna really move tomorrow. Without knowing what Plaintiffs' 

plans are for cross-examination, I'm not gonna keep Dr. Trende 

on the stand for another two hours tomorrow, so ... 

JUDGE BROWN: All right. How do the Plaintiffs feel? 

MR. GABER: If it's not two hours, I think we should 

be fine. 

JUDGE GUADARRAMA: Okay. 

JUDGE BROWN: Okay. So we're looking at completing 

the evidence and arguing the case tomorrow? 

MR. KERCHER: That is absolutely our plan and 

preference, and I believe everyone at Plaintiffs' table for a 

variety of professional and personal reasons, as well as 

staying in the good graces of the Court, we are all aiming at 

doing precisely that, Your Honor. 

JUDGE SMITH: So will there be rebuttal or a rebuttal 

case? 

MR. GABER: I think we need to finish hearing 

Dr. Trende's testimony. 

JUDGE SMITH: Before you decide that. Okay. 
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MR. KERCHER: State Defendants --

MR. GABER: If we do, it will be short. 

JUDGE GUADERRAMA: Tomorrow, 8:30. 

(Evening recess.) 
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