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Executive Summary

In October 2019, the Plurinational State of Bolivia held legislative and presidential elections. To
winin the first-round vote, the leading presidential candidate would need to win a majority of
the valid votes cast, or 40 percent with a 10 percentage point lead. Because of division within the
opposition, surveys suggested that support for the incumbent, Evo Morales, lay close to the
latter threshold.

With 84 percent of arapid, preliminary count of the election results completed, the Tribunal
Supremo Electoral (TSE) announced partial results. At that point, Morales led the next-closest
candidate, Carlos Mesa, by 7.9 percentage points. However, the outstanding polling stations
were expected to strongly favor the incumbent. A Morales victory in the first round was
predictable based on the data available at the time of the announcement. Indeed, the final,
official result showed Morales with a sufficient 10.56 percentage point lead.

However, the Electoral Observation Mission (EOM) of the Organization of American States (OAS)
cried foul, declaring the updated results represented “an inexplicable change in trend that
drastically modifies the fate of the election.”' This lent international institutional legitimacy to
opposition protests disputing the results. These protests turned violent, threatening the lives of
high-level government officials and their families alike. And following a mutiny of police forces
and a public call for Morales’s resignation by the head of the military, Morales and his vice
president resigned and fled to Mexico, where the Mexican foreign ministry had granted Morales
asylum given “the emergency situation that he faces in Bolivia, where his life and safety are at
risk.”2 Shortly afterward, an extra-constitutional government headed by Jeanine Afiez was
installed and Bolivian security forces acting under the de facto government’s direction violently
repressed Indigenous protesters and perpetrated massacres at Senkata and Sacaba.

Since the OAS statement, several researchers have attempted to offer statistical evidence for the
OAS claims. In October 2020, just days before new elections, Diego Escobari and Gary Hoover
released an extensive paper arguing that they had identified fraud sufficient to change the
outcome of the 2019 election.

None of Escobari and Hoover’s claims hold up to scrutiny. In one sense, this could be an issue of
semantics. If, in choosing to work from overly simplistic models, Escobari and Hoover inferred

10AS (2019¢).
2 Gobierno de México (2019).
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merely that their models do not fully explain the trend of increased support for Morales in the
later-reported election results, then their conclusions would be less controversial. In labeling
this modeling failure “fraud,” they implicitly assert that they have exhausted all benign
explanations. However, they make no actual claim of exhaustion.

Only at first do they employ a “natural experiment” approach to analyzing fraud. There, they
assume that the partial results presented by the TSE the evening of the election were free of
fraud, while the remaining, uncounted polling stations are potentially contaminated. However,
the extent of fraud they claim to measure in these late polling stations is implausible. The official
results in precincts counted entirely after the announcement would need to overstate Morales’s
support by 84 percentage points for their conclusions to hold.

Escobariand Hoover later abandon the claim to a natural experiment and extend their search for
fraud to every single polling station in the election by contrasting results with a nationwide
referendum from 2016. However, the models they apply are not well suited for the task of
measuring election fraud.

Rather,when applied to simple fraud-free synthetic election data, their methods fail, reliably
detecting fraud where none exists. The natural conclusions are that their approaches to fraud
detection are faulty and that their claims to have measured fraud in the 2019 Bolivian elections
are not supported.

Introduction

One month after the 2019 presidential election in Bolivia, Diego Escobari and Gary Hoover
released a paper alleging that the election was fraudulent — that incumbent president Evo
Morales failed to garner votes in sufficient numbers towin in the first round of the election.?
Theirargument was that later-counted tally sheets disproportionately favored Morales and that
absent that inexplicable change the election had been headed toward a second round. Nearly a
year later, they greatly expanded this paper to make wider claims of statistical evidence of fraud.

3 Escobariand Hoover (2019). It is worth noting that as of August 2022, Escobari and Hoover (2019) is no longer
available on the SSRN repository, although to the authors’ knowledge, no formal retraction has been issued. It is
referenced in the present exercise for the purpose of explaining as fully as possible the varied approaches to this line
of inquiry.
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Itisimportant torecognize that a claim of fraud rooted in statistics requires very strong
modeling assumptions. When evidence is physical — such as a parallel set of financial accounts
— the case for fraud is less complicated. When the evidence is that there remains an unexplained
bias otherwise unaccounted for within a statistical model, labeling this bias “fraud” implicitly
rules out any and all benign explanations. To justify this assumption can be a monumental task.
How can a researcher incorporate every conceivable benign factor into an election model? Even
past elections may be of limited use in this regard. If a candidate’s vote total is low in some
seemingly random town, has the researcher accounted for a candidate failing to visit that town
— or worse — mispronouncing the name of the popular mayor, or refusing the local delicacy?
Perhaps the candidate garnered more votes than expected because they promised to connect the
town with high-speed rail. The number of benign factors is effectively without limit,and no
researcher can account for themall.

Sometimes, having a large number of small, unincorporated factors does not cause much
trouble. If alarge number of pluses and minuses are scattered uniformly throughout a vote
count, they will not cause the later-counted votes to look very different than those counted
earlier. However, every benign reason why late-counted votes may differ systematically from

early-counted votes must be taken into account or be mistaken for fraud.

Toillustrate, consider this tale of two roommates.

The Parable of Nickels Before Dimes

Alex reminds Blake, “Don’t forget it's my night to pick.”

“We're a dollar thirty short,” says Blake. “We can’t afford your fancy pizza. Let’s just go get those
awesome sandwiches from the corner store.”

“Adollar thirty?” responds Alex, “You really don’t want pizza, do you? Go check the swear jar.
There's enough there.”

“Alex, there's only 20 coins in here. That’s not enough.” Blake starts pulling out coins, one by

one. Ten coins in, they hold eight nickels and two dimes. “Sorry, Alex, I'm halfway done counting
but so far we have only 60 cents. I'm going downstairs for sandwiches.”

5 l. Nickels Before Dimes: Misleading Design in Escobari and Hoover’s “Natural Experiment” and Bolivia's 2019 Election



By the time Blake returns with their sandwiches, Alex s livid. “I counted the rest of the jar. A
dollar thirty more for pizza, and we have a dollar fifty. | told you there was enough money. | can’t
believe you'd lie rather than get pizza.”

“l can't believe you'd accuse me of lying, Alex. The first half of the jar came to 60 cents. That’s
only a dollar twenty total. | don’t know where you got the extra 30 cents, but it wasn’t from the
jar.”

The phonerings,and Alex picks up. It’s their friend Charlie calling about meeting up this coming
weekend. Alex, exasperated, tells the story of what happened. Charlie frowns. “Y'all will be much
happier if you sort out some issues with your dinner decisions. But let’s think this through. Just
because the first ten coins were eight nickels and two dimes doesn’t mean the other 10 counts
were eight nickels and two dimes. Even if Blake had drawn at random from a jar of ten nickels and
ten dimes, thereisa1in 87 chance that eight of the first ten would be nickels.”

“See!” Blake retorts, “That’s not very likely, so Alex added money to the jar.”

Charlie takes a deep breath. “Onein 87 is not very likely, but not at all impossible. It could just
have been bad luck. Yet there is a more innocuous explanation. Nickels are bigger than dimes. If
Blake simply drew the first coin they touched, it would more likely be a nickel. Depending on how
Blake happened to draw the coins the odds could have been one in eight, or maybe one in three.
They may not haverealized the bias in selecting nickels before dimes.

“It doesn’t matter if Blake drew nickels before dimes deliberately or unwittingly. Deciding
halfway through the count that there wasn’t enough money and buying sandwiches was
premature.”*

Likewise, proposed theories of fraud must take particular care to account for “nickels before
dimes.” That is, fraud analysts must take care to not make unwarranted assumptions about the
data.

In this manner, it is not unusual for candidates to receive unusually strong support late in the
vote count because ballots are not counted at random. In the 2020 US presidential election,
several states delayed counting mail-in ballots. As the mail-ins were expected to favor Biden,

4 In lieu of nickels and dimes, our Bolivian friends likewise may consider the larger, heavier 2-boliviano coin and the
smaller, lighter coin worth 5.
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Trump’s lead predictably diminished and even disappeared as those ballots were eventually
counted. Meanwhile, North Carolina counted mail-ins early, giving Biden a lead that reversed as
in-person votes were fully counted.® After trailing all night, John Bel Edwards won reelection as
governor of Louisianain 2019 based on late reporting from Orleans Parish. Orleans is the largest
parish in the state, accounting for nearly 8.5 percent of all votes cast. Edwards won by 80
percentage points there, having lost by 4.5 in the rest of the state.® In both cases, accounting for
“nickels before dimes” helps discount the hypothesis that these “trend shifts” were the product
of fraud.

What About Bolivia?

In the case of Bolivia's 2019 elections, suspicion of fraud centered on the public reporting of the
preliminary results. The preliminary count, referred to as the TREP (for the Transmision de
Resultados Electorales Preliminares — the system of gathering, counting, and reporting these
results) was unofficial and had been intended only to provide to the public a general idea of how
the election had played out. The TREP was not at all critical to the election. In fact, with little
complaint, the preliminary count was scrapped entirelyin 2020.

Here is how the process worked. A random selection of eligible voters within each polling station
were summoned for electoral jury duty. These citizens were called upon to administer their
polling stations and to tabulate the results at the end of the dayj, filling out an acta — an official
record of the vote totals.”

Tabulation errors were expected, and so the actaincluded checks to assist the juryin its duties.
Nevertheless, ordinary citizens chosen at random are not always experienced in such matters,?
and clerical errors were prevalent. One of the more frequent errors was to include blank and null

5 New York Times (2020), North Carolina State Board of Elections (2020), and North Carolina State Board of Elections
(2022).

6 Louisiana Department of State (2019).

7 Actas are frequently referred to as “tally sheets,” as they contain the totals. However, there were separate sheets
containing actual tally marks for the purpose of counting the vote. In this paper, we refer to actas and tally sheets
interchangeably.

8 According to the Electoral Observation Mission (EOM) of the Organization of American States (OAS):

the EOM observed that the level of poll workers’ training was in most cases insufficient, forcing them to

constantly turn to the election notary in order to carry out their duties. This became more acute at the time the

polls were closing, during the vote tallying, and when the tally sheets were being filled out. OAS (2019b), 16.
Note that thisis the primary argument against the audit report vis-a-vis handwriting analysis as evidence of forged

tally sheets. Itis a clear leap of logic from overreliance on notaries to fraud.
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votes in the space allotted for checking the total valid votes. Sometimes, an error would be
caughtand, perinstructions, the error could not be repaired directly but a supplementary note —
an observacion — was placed on the acta. For instance, votes for one party might be recorded or
duplicated in afield reserved for another party. This would not only trigger an observacion if
caught, but might result in an apparent mismatch between the party votes reported and the total
valid votes declared. In some cases, jurors failed entirely to record the total valid votes.

Regardless, TREP operators in each precinct (one per ten polling stations) would then transcribe
the results (using a phone app), take a photo of the acta, and submit these electronically to the
Servicio de Registro Civico (the Civil Service Registry, SERECI) in La Paz. Carbon copies of the acta
would be distributed to the TREP operator, an electoral notary at the precinct,’ the president of
the jury,and any party delegates present. The original would be packed up with unclaimed copies
and supporting material. The notaries would physically deliver these packages to the regional
Tribunal Electoral Departamental (TED) offices. The original actas would then be opened,
scrutinized, and reported in the official count known as the computo.

Meanwhile, SERECI workers would be assigned actas to verify drawn randomly from the pool of
available image/transcription pairs. For much of the time, these workers were able to keep pace
with the flow of data and so actas were initially verified in approximately the same order in which
they had arrived. This was less true at the peak of transmission as they fell behind and the pool of
available image/transcription pairs grew. Some actas were flagged for further scrutiny, i.e., for
questions about observaciones or illegibility, or because transcription of the numbers did not
match the transcription submitted electronically at the polling station. These actas were put
aside in the TREP and many, though not all, were eventually included in the preliminary total.®
Despite these checks, accuracy and completeness were sacrificed for speed in the TREP, in
contrast with the slow and deliberate pace of the computo that the TSE would not complete for
another five days.

9 There were 8,136 electoral notaries for 5,301 precincts. OEP (2019a).

10 Itis worth noting that the OAS, in its audit of the election, would spin this process, saying the TSE “deliberately hid”
actas in the system. OAS (2019a), 4. It appears that procedure was followed in not publicly reporting actas with
conflicting transcriptions, unscrutinized observaciones, or that had not yet been assigned for transcription. It is not
at all clear what the motive would be for publishing clearly uncertain results, let alone for “hiding” them. Even the
OAS, inits final report, recommended that operators not be allowed to approve such actas. OAS (2019b), 30. Rather,
the OAS claim relies on the public results at the time of the TSE announcement, with 29,526 of 33,048 (Bolivia-
only) actas listed as transmitted, and only 27,782 actas verified. To some extent, the difference may be dueto a
backlog on the part of the SERECI workers. More likely, the majority of these actas were counted as transmitted for
having sentin a transcription, though not in the verification pool for lack of a transmitted image to pair. Regardless,
the 2019 TREP was not the first to see verifications lag transmissions in this way. In 2017, for example, with 89.34
percent transmitted, only 83.52 percent had been verified. ANF (2017). The 2016 process was a little better at the
same stage, with 85.0 percent transmitted and 83.3 percent verified. La Razdn Digital (2016).

8 l. Nickels Before Dimes: Misleading Design in Escobari and Hoover’s “Natural Experiment” and Bolivia's 2019 Election



At 19:50 on election day (October 20,2019), the TSE held a press conference to report that with
83.9 percent of polling stations included in the preliminary count, Morales led runner-up Carlos
Mesa by 7.87 percent of the valid votes." In some precincts, all the polling stations were included
in the announcement of partial results. We call these precincts “early” for having been fully
included in the TSEannouncement. Morales (tentatively) won these early precincts by 9.44
percentage points. Other precincts we call “split” with some “early” polling stations considered
in the announcement, and other “late” polling stations still outstanding.'? Morales led the early
polling stations in split precincts by only 6.82.

Morales Mesa Difference  Valid Votes Margin
(a) (b) (c)=(a)-(b) (d) (e)=100(c)/(d)
Early precincts 971,216 776,098 195,118 2,066,601 9.44
Split precincts 1,384,428 1,173,902 210,526 3,086,378 6.82
Total 2,355,644 1,950,000 405,644 5,152,979 7.87

Sources: OEP (2020c) and authors’ calculations.

Toclaimavictoryin the first round, Morales would have to obtain a 10 percentage point margin
of victory to avoid a run-off election.” This would require a 21 percentage point margin of victory
at the remaining, uncounted polling stations — alittle above 13 points more than the margin
reported in the early results.

Sucha swing had precedent in a failed 2016 referendum to eliminate Bolivia’s presidential term
limits. After 83.1 percent of the referendum results had been verified in that preliminary count,
the “Si” vote trailed by 7.6 percentage points.™ By the final count, the referendum failed by only
2.6"” — a5 point swing. Aswingin 2019 of half that size would be more than enough to hand
Morales a first-round victory.'¢

11 The 2019 TREP reports are no longer available on the website of the Organo Electoral Plurinacional (OEP), but are
available at the Internet Archive (()rgano Electoral Plurinacional (Bolivia) [2020a]), along with the available acta
images. This data may be found at the Internet Archive (Organo Electoral Plurinacional (Bolivia) [2020c]); direct
download isveryslow.

12 Afull list of polling stations, including their precinct assignments, may be found in the final, official, results archived
at the Internet Archive (()rgano Electoral Plurinacional (Bolivia) [2020b]), but is also currently available at OEP
2022.

13 For acandidate to win in the first round, they must win a majority of the valid votes, or defeat the runner-up by at
least 10 percentage points. For an outright majority, Morales would need almost 73 percent of the outstanding vote.

14.0pinidn (2016).

15 OEP (2016a).

16 In 2016, the swing required net 23.8 percentage points support for the referendum over the last 16.9 percent of the
count, compared to -7.6 percentage points over the first 83.1. Thus, the last part of the count favored the
referendum by 31.4 percentage points, relative to therest. Extending to 2019, half the difference of 31.4 percentage
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It should be noted that the OAS sent a mission to observe the 2016 referendum and despite the
late swing, the mission did not express concern. Rather, it does not require much of askew ina
sample to produce a significant swing in support. As an illustration, suppose we have 200 polling
stations, of which 100 came from precincts that opposed the referendum 3:1(a -50-percentage
point margin in favor),and 100 from precincts that supported the referendum by 3:1 (a +50 -
percentage point margin in favor). Overall, these 200 polling stations neither favor nor oppose
the referendum. If we take 85 of the former and 75 of the latter (a 53/47 split) however, this
sample of polling stations would oppose the referendum by 3.1 percentage points. The rest would
favor the referendum by 12.5. The difference in support between the sample of 160 stations and
the remaining 40 stations is due entirely to a mild bias in the sampling of stations. In the earlier
coin counting example, the average value of coins appeared torise by three cents due to a biasin
selecting nickels before dimes. Polling station selection bias can cause a swingin support in the
same manner.

While it is not possible to match exactly the polling stations, or even the precincts, across
elections, it is possible to make an imperfect comparison of precincts between 2016 and 2019. As
a proxy, itis certainly imperfect. Nevertheless, we source historical data from several official
websites as well as data provided via email directly from the TSE." The TSE provided timestamps
and results for both the TREP and computo. Within minimal timing differences, these match the
public Excel spreadsheets that were generated in real time during the count. To help match
precincts we also use the padrén (electoral registry) for each vote —in 2016'® and 2019." The
polling-station level resultsin 2016 are available at Bolivia's Atlas Electoral.?° For simplicity, we
employed Romulo Chumacero’s definitions of urban vs. rural localities.?'

Combining data from 2016 and the early results from 2019,>2 we can see that voting patterns
between the two elections are not unrelated. In Figure 1, we see results in the four largest
localities. These four account for nearly 40 percent of the entire electorate. Overall, the voters of
El Alto favored both the referendum and Morales much more than did the voters of Cochabamba,

pointsis15.7. Addingin the 7.87 percentage points seen over the 83.9 percent counted comes to 23.6 percentage
points over the last 16.1 percent of the count. Morales’s net supportrising from 7.87 to 21 percentage points foran
overall 10.4 percentage points would seem well within the bounds of historical plausibility.

17 Rosnick (2020a). All data and code are available at Rosnick (n.d.).

18 OEP (2017).

19 OEP (2019b) and OEP (2019c¢).

20 OEP (2016b) and OEP (2016c¢).

21 Provided by email; see Chumacero (2019).

22 Note that from this point forward, we will be referencing the official, final numbers even when referring to polling

stations included in the TSE announcement.
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Santa Cruz, and La Paz. Still, the results by district varied within each city. Importantly, the more
heavily a district favored the referendum, the more the district tended to favor Morales.

Figurel
Early Polling Stations Suggested a Continuing Pattern of
Support Across Elections

Cochabamba El Alto
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Si Margin in 2016
Entire Locality Districts within Locality

Sources and Notes: OEP (2016b), OEP (2016¢), OEP (2017), OEP (2019b), OEP
(2019c), OEP (2020b), OEP (2020c), Rosnick (2020a), TSE (2019a), and authors’
calculations.

Note that Cochabambawas particularly divided in its support. In both 2016 and 2019, much of
the city voted as Santa Cruz had, while other districts voted as had El Alto. The tendency —
though imperfect — for patterns of support to be stable across elections suggests that the 2016
results point to some underlying political leanings of the voters.?

23 The noticeable outlier in Cochabambaiis the district of Champa Rancho. Of the 15 polling stationsin the district,
only the one polling station of the very small precinct (16 eligible voters) of U. E. Alcides Arguedas A. was included in
the TSE announcement. U. E. Alcides Arguedas A. was a new precinctin 2019, so thereferendum resultsin its district
reflect those of the only other precinctin the same district — Unidad Educ. Eduardo Lopez O E. Don Bosco. That
precinctrepresented 3,108 voters across 14 polling stations, favored Moralesin 2019, and was counted entirely
after the TSE announcement. For whatever reason, the new precinct was almost certainly not representative of the
district to which it was added. Thus, the low support for Morales in the early 2019 results of Champa Rancho is not
meaningful except that it may cause us to underestimate support for Morales in Don Bosco.
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Furthermore, it becomes clear that late polling stations not included in the TSEannouncement
skewed in favor of the 2016 referendum and thus were highly likely to skew in favor of Morales.
For example, in the locality of Cochabamba, 85 percent of polling stations from districts
opposing the referendum were included in the TSE announcement, compared to only 60 percent
of stations from districts favoring.

In Figure 2, we divide polling stations into four groups. In the left panel, we have polling stations
in precincts that were either fully early or fully late. In the right panel we have polling stations
from split precincts.

Figure 2
The TSE Announcement Drew Heavily from Polling Stations with Unusually Low Support for
the 2016 Referendum
Early/Late Precincts Split Precincts
-100 -50 0 50 100 -100 -50 0 50 100

Simargin in 2016
Early Stations Late Stations

Sources and Notes: OEP (2016b), OEP (2016c), OEP (2017), OEP (2019b), OEP (2019c), OEP (2020b), OEP (2020c),

Rosnick (2020a), and authors’ calculations.

Though the early precincts ran against the referendum by 1.44 percentage points, the late
precincts favored the referendum by 36.86 percentage points. In split precincts, those opposed
to the referendum were more fully considered in the TSE announcement. Early polling stations in
split precincts opposed the referendum by 4.33 percentage points, while late polling stations in
split precincts favored the referendum by 5.72. Nickels before dimes.
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Table 2

The Polling Stations Included in the Announcement Were Not Representative of the
Election

Stations Eligible Voters Margin
2019 20161
Early Polling Stations
From Early Precincts 12,463 2,504,600 9.47 -1.44
From Split Precincts 16,512 3,632,628 6.82 -4.33
Late Polling Stations
From Split Precincts 4,462 986,459 5.72
From Late Precincts 1,118 191,677 36.86
Total 34,555 7,315,364

Sources and Notes: OEP (2016b), OEP (2016¢c), OEP (2017), OEP (2019b), OEP (2019c), OEP (2020b), OEP
(2020c), Rosnick (2020a), TSE (2019a), and authors’ calculations.
12016 margins matched for each 2019 precinct and weighted by valid votes in 2019.

On average, then, the late polling stations favored the referendum by an additional 14
percentage points relative to the early stations. If the swing translated into additional support
for Morales, thiswould imply a first-round victory for Morales. Though this simple analysis
doesn’t imply a victory was assured at the time of the announcement, it demonstrates how
exceedingly premature it was for anyone to call for a second round based on the announced
results.?

Itis not clear that either the electoral authorities or official observers recognized the extent of
the problem. TSE President Maria Eugenia Choque Quispe did allude to a delayed arrival of rural
votes but offered no further analysis.? Still, according to the European Union’s Election Expert
Mission (EEM), the announced results were in line with two privately run quick counts (conducted
by Viacienciaand Tu Voto Cuenta, a joint initiative of the Universidad Mayor de San Andrés and
Fundacidn Jubileo, respectively) and internal analysis by the OAS presumably carried out by its
EOM.26

24 1tis possible to predict, with confidence, a Morales first-round victory based only on the results announced by the
TSE and knowledge of the number of eligible voters at all polling stations. See Appendix F.

25 TSE (2019b). The urban/rural divide in Bolivia is significant, but an inadequate explanation for voting patterns. As
we observed, urban El Alto favored Morales. Rural Santa Cruz, Pando, and Tarija favored the referendum, but by
much less than rural Chuquisaca and La Paz. Overall, rural precincts not only were underrepresented in the TSE
announcement, but even among rural precincts, those included in the announcement were less supportive of the
2016 referendum.

26 EEM (2019), 30.
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Absent more detailed data, it is not currently possible to verify that these surveys were
consistent with the results presented by the TSE. As reported, Viaciencia showed Morales with a
lead of only 4.5 percentage points — already more than 3 percentage points less than in the
announced polling stations, and before considering the unrepresentative sample presented by
the TSE.?” The EOM reported the Tu Voto Cuenta results as showing a 5.5 percentage point
lead*®— little better, lagging the then current results by more than 2 percentage points. If these
surveys were representative of the entire electorate, they underestimated Morales’s final margin
of victory, which was sure to grow over the last 16 percent of the count.

The OAS has never made its analysis public.?’

At first, the TSE did not further update the preliminary results. According to Marcel Guzman de
Rojas, the CEO of NEOTEC (the company hired by the TSE to manage the transmission of results),
this was to ensure that the published results didn’t change during the press

conference.?® Without controversy, the results on the TREP website were frozen with the
19:40:57 update to maintain consistency between the site and the figures that the TSE
announced. Importantly, during this time the process of transmission and the verification of
actas continued.?

Thereis noclear record of preliminary counts in Bolivia proceeding to completion. However, the
EEM had pushed for more.

The TSEsinitial plan was to stop publishing TREP results at 8pm on election day with
about 80 per cent of results. The reason they gave was that official results would start to
be published at that time and they wished to avoid confusion between the two sets of
results. The EEM and others expressed concerns about this because if the results were
close, 80 per centis insufficient to give an accurate picture and could be misleading. The
TSE appeared to take this on board when on 9 and 10 October they explained to the media

27 Pagina Siete (2019a).

28 OAS (2019b),18.

29 As late as November 2020, the OAS was misreporting the results at the time of the announcement, citing a margin
of only 7.12 percentage points. OAS (2019b), 17. This figure does not include ballots counted from outside the
country. At the time of the announcement, Morales was winning these voters by a margin of 30 percentage points.

30 NEOTEC (2019), 2.

31 Itis common to refer to the 19:40 website update as the interruption, or shutdown, of the TREP. Based on the TSE
logs, this isinaccurate. Counting only the presidential election, between 19:40 and 20:07 there were 2,022
registration events, 2,120 verification events,and 119 approvals recorded in the TREP. The process continued
uninterrupted until 20:07, at which point the TSE interrupted the process of verification. Another 1,284
registration events with the TREP were recorded on election day, but after 20:07. The last TREP entry for October
20 was at 23:58:14, and the first for October 21 at 00:00:37.
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and political parties that the results would be given in two tranches. The first at 8pm with
around 80 per cent of results, and the second at midnight with around 90 per cent of the
results.??

There existed a clear tension between risking confusion by reporting the progress of both counts
in parallel, andrisking confusion with a partial result not representative of the entire electorate.
Ideally, the preliminary count would be halted while authorities would explain that the results
were not representative and that the election would be close, and would urge patience. However,
if the authorities and observers did believe erroneously that the results were in fact
representative, the balance of tensions would definitively swing toward a decision to halt the
count. Indeed, in announcing that the TREP would be halted, TSE President Choque Quispe said
this was to avoid confusion between the two counts.*

Complicating matters greatly, at 19:30 — just 20 minutes before the original announcement —
Ethical Hacking Consultants (EHC) detected a spike in activity from an internal IP address that
was not on their audit list. The TSE had contracted with EHC shortly before the election to
monitor election IT. Somewhat predictably, EHC repeatedly butted heads with Guzman de Rojas’
more freewheeling approach to infrastructure management.?* It is not clear why EHC failed to
detect the earlier computer activity. According to EHC, Guzman de Rojas said he repurposed the
existing “BO1” test server to assist the TSE in monitoring the progress of the count.?* The EOM
reported BO1 as having been active all day,*¢ and before that active in test runs of the system.?’ In
any case, seemingly unaware of the cause and unable to reach Guzman de Rojas, EHC sent a
“maximum alert” to the TSE shortly before 20:00.

According to EHC, the resulting meeting was very tense, with TSE members accusing Guzman de
Rojas of fraud and threatening to call the attorney general. If the authorities had indeed become

32 EEM (2019), 30.

33 Los Tiempos (2019a).

34 Ethical Hacking (2019).

35 EHC did conclude that the server did not contain malicious software, but expressed concern regarding a traffic spike
which would peak at approximately 19:45-20:00. Ethical Hacking (2019), 35 and Universidad de Salamanca
(2021), 91. Note that throughout the EHC report there is a time zone difference of one hour between events
discussed and the corresponding emails and graphics. Panama-based EHC observed daylight savings through
November 3 (GMT -5), while Bolivia (GMT -4) did not. The summary of the logs supplied in the OAS’s final report
showed almost all the activity from BO1 consisted of requests for additional work from transcription operators. EHC
reported that Guzman de Rojas said operators could transcribe as many as two actas (polling station records) per
minute, meaning that at peak every 30 seconds or so an operator would request new data to transcribe. Likely, the
pool of untranscribed polling station data had dwindled, and the now-idle operators were making repeated
requests in relatively rapid succession — on average perhaps as fast as once every four seconds.

36 OAS (2019a), 20.

37 NEOTEC (2019), 9.
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convinced that the preliminary count had become compromised in the last minutes prior to the
announcement, then this would add weight in favor of ending the count entirely. At 20:07, the
TSE interrupted the verification process.

The TSE laid out the reasons for the stoppage. According to the EOM:

At10:40 p.m., the TSE President informed the OAS technical experts that the audit
company had detected a server with an unknown IP address that had connected to the
system. Furthermore, she reported that the actions this server had executed were under
investigation, as well as the reason why it had failed to be detected.>®

The EOM argued that the preliminary count must be resumed despite the existence of the BO1
server and its logs, which the OAS would later somewhat contradictorily hold up as evidence of
tampering with the count.?® At noon the next day, the TSE reiterated to the EOM its explanation
for the stoppage.“®In 2020, the Office of the Prosecutor concluded that this alert was the
immediate trigger for an unplanned stoppage.*'

Misinformation regarding the election circulated quickly. With the official count only just
underway, Mesa claimed prematurely that he had moved on to a second round.*? Approaching
1:00 a.m., Marco Antonio Pumari, president of the Comité Civico Potosinista (Potosi Civic
Committee, or Comcipo, an opposition organization) released a series of videos claiming to show
fraudulent election materials. Though Pumariretracted those claims just a few hours later*® after
meeting with an observer for the OAS,** the videos continued to circulate on social media as
recentlyas May 2022.4°

38 OAS (2019b), 18.

39 Ministerio Publico, Fiscalia General Del Estado (2021). It bears repeating that there were no preliminary countsin
2020 or 2021. In the face of concerns regarding computer security, the importance of completing the preliminary
countis even more strongly overstated. In any case, the official count proceeded despite acts of violence, including
the destruction of three of the nine TEDs.

40 The EOM reported at 3:40 a.m. that the TSE offered an additional explanation: “the TREP interruption was not due
to technical issues, rather that the goal that had originally been set had been reached: to verify 80% of the tally
sheets.” OAS (2019b), 18. Though the OAS presents this as a contradictory explanation, the TSE narrative is
consistent. Theresults on the public TREP website were frozen shortly after the 80 percent mark to preserve
consistency between the TSE announcement and the website. The questionisif — in light of the EHC alert —the
TREP should have been allowed to proceed, or the midnight 90 percent update forgone. Thatis, the OAS appears to
be conflating the pause in reporting with the interruptionin the TREP process itself.

41RTP Bolivia (2020).

42 Mesa Gisbert (2019) and Valverde (2020).

43 El Potosi Video (2019).

44 Agencia Boliviana de Informaciéon (2019) and Comité Civico Potosinista (2019).

45 Silva (2022).
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The afternoon following election day, an independent researcher publicized their back-of-the-
envelope estimate that Morales would eventually win by nearly 11 percentage points.*® Either
lacking sufficient context, or deliberately misinformed that the result was established,
opposition protesters complained that the stoppage would be used to reverse the outcome of the
election, essentially delegitimizing the expected result.*’ The prevailing theory was that the
electoral authorities shut down public reporting of the count because the results were
unexpectedly poor for the incumbent president,and the TSE was buying time to forge substitute
documentation containing false results. Reminiscent of Florida in 2000, angry crowds shut down
the official count in Potosi, setting fire to the department office.

Under pressure from the EOM and others, the TSE did restart the preliminary count on October
21. When the public website updated at 18:29 with 94.9 percent complete, those polling stations
newlyincluded in the count were expected to be much more favorable to Morales, supporting the
referendum by 12.4 percentage points. It can hardly have been much of a surprise then that
Morales now led Mesa by 10.15 percentage points.

With both the TSE and observers having failed to adequately communicate this possibility, the
update added to the chaos. Just as the EEM had feared, the initial announcement had offered a
misleading picture of the state of the election. Multiple newspapers in Bolivia had prematurely
announced the second round.*®

The OAS —initsrole as observer to the elections — publicly challenged the election results,
irresponsibly legitimizing the fears of the opposition. In a press release issued at 21:30 the day
after the election, and before all the votes had even been counted, the EOM wrote:

The OAS Mission expresses its deep concern and surprise at the drastic and hard-to-
explain change in the trend of the preliminary results revealed after the closing of the
polls.

[... Today] the TSE presented data with an inexplicable change in trend that drastically
modifies the fate of the election and generates a loss of confidence in the electoral process.

46 Villanueva (2019a).

47 This same dynamic — accurately predictingresults, and arguing that if the predictions held true that this would be a
sign of fraud — drove many protests in the aftermath of the 2020 presidential race in the United States.

48 Los Tiempos, forexample wrote “el 15 de diciembre habra una segunda vuelta.” Los Tiempos (2019b). A collection
of front pages published on the 21st are available at Corzo (2020), 32.
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At an appropriate time, the Mission will issue a report with recommendations ahead of a
second round. [emphasis added]*°

The EOM expressed confidence that a count of legitimate ballots would result in an outcome
other than the apparent first-round victory suggested by the preliminary, and wholly unofficial,
results. The EOM was so confident in this declaration that, before the official results had been
tabulated, it publicly stated that there would be a second round. No analysis was offered. To date,
the EOM has yet to provide any reasoning behind their declarations that day. Its press release
solidified the opposition’s loss of confidence in the process. As would the OAS, media outlets
misreported election results and rarely offered appropriate context for the numbers.>° By 21:15,
opposition protesters had set fire to TED offices in Sucre.”

The official count concluded on October 25 with an outcome consistent with the early numbers.
Luis Almagro, secretary general of the OAS, declared Evo Morales’s reelection to be a fraud —a
coup, even.>?But just one day after the original press release, and the second day after the
election, the Center for Economic and Policy Research (CEPR) challenged the OAS
announcement.> Though only a partial analysis was possible, it was already clear that much of

49 0AS (2019c) and (2019d).
50 The BBC, for example, misreported:

Bolivia's Supreme Electoral Tribunal is currently running two separate counts. The quick count, at 95.6% of
votes verified, puts Mr Morales ahead of Mr Mesa with a lead of 9.33 percentage points. That is just short of the
10-percentage-point advantage he needs to win outright in the first round. BBC (2019).

In fact, Morales already led by 10.12 percentage points. The 9.33 figure excludes all polling stations located outside
the country. This was a frequent error made by observers, as the website reporting the results defaulted to
displaying the Bolivia-only numbers (see, e.g., Villanueva [2019b]). On pages 70—71 of their final report, the OAS
acknowledges this was a point of confusion, though they likewise erred in this same report. OAS (2019b).

The BBCadded:

The detailed [official] count shows the two neck and neck. With 72% of the votes counted, Mr Morales just
had a 0.58 percentage point lead over Mr Mesa, making a second round highly likely. BBC (2019). [emphasis in
originall

In as much as the preliminary count tended to include opposition areas early, this was much more the case in the
official count. The latter was very highly geographically ordered, because counting depended on hand delivery of
results to department offices. As these offices were in heavily urban capital cities that largely supported the
opposition, opposition votes very much arrived early, and generally rural areas that were highly supportive of the
incumbent arrived much later. Though the BBC's presentation suggests that Morales was underperforming in the
official count, the polling-station-to-polling-station differences across the count were very small overall. Morales
would win the official count by 10.56 percentage points.

51Inocente (2019) and Red Uno de Bolivia (2019).

52 OAS (2019f).

53 CEPR (2019).
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the shift came from tallying polling stations coming from split precincts already reported to be
more favorable to the incumbent president than those counted earlier. Nickels before dimes.

Nevertheless, Morales would not be permitted to finish his current term. The OAS audit team
would release a preliminary report very early the morning of November 10,°* reasserting the
allegations of fraud.* The audit team would later summarize its report as having “detected
willful manipulation of the vote at two levels.” >¢ But the report does not substantiate the
allegation. The report did not point to any numbers the teams believes to be altered. There is
neither credible evidence that the tally sheets in question were in any way significantly different
from “results expressed at the polls,” >’ nor credible evidence that the election’s outcome would
have changed if a revote at the relevant polling stations had been ordered. The statistical
arguments provided in the audit have been proven faulty. >®

The Fallout

Though unrestin the streets had already resulted in opportunistic acts of violence, recent days
already had been marked by serious escalations and threats of violence to both government
officials and family members alike,** made more serious with the spread of open rebellion by
police in several cities starting on November 8. Opposition leader Luis Fernando Camacho, having
already demanded Morales’s resignation, publicly supported the mutiny, even promising to
increase retirement benefits.

An election audit team tasked in such an environment has particular responsibilities — no less so
ateam directed by international observers such as the OAS. In this case, the OAS had already
aggravated tensions on October 21 by openly doubting the official results. The casual publication
of preliminary conclusions, in the pre-dawn hours of November 10, proved disastrous.

54 OAS (2019e). Luis Almagro tweeted about it at 4:05 AM. Almagro (2019). According to Morales, an assistant to
Almagro informed him about the report between 1 AM and 2AM. Mancilla (2021).

55 Columbia University professor Andrew Gelman would characterize the OAS statistical analysis as “ajoke.” Gelman
(2019).

56 OAS (2019a), 11.

57 OAS (2019a), 9.

58 See CEPR (2020a); CEPR (2020b) with special attention to the Annex; and Idrobo, Kronick, and Rodriguez (2022)
for a peer-reviewed study.

59 Prominent targetsincluded Vinto’s mayor Patricia Arce (AFP [2019]); Esther Morales, Evo’s sister (La RepUblica
[2019]); minister of mining and metallurgy César Navarro (AFP [2019]) and his nephew (EFE [2019]); the governor
of Oruro Victor Hugo Vasquez (Erbol [2022]); and the governor of Chuquisaca, Esteban Urquizo (El Universal
[2019)).
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Though unable to reach Almagro to voice his concerns, Morales nevertheless kept with his
agreement with the OAS and announced new elections and a new TSE.¢° But the opposition was
already committed to removal. According to then-vice president Alvaro Garcia Linera, the
military chain of command was already broken by that morning.*'

Victor Borda, president of the Chamber of Deputies (third in the line of succession after the vice
president and senate president) announced his resignation. Protesters set fire to Borda's home
and kidnapped his brother.®? Borda declared specifically that he was resigning in order to free his
brother, held hostage in Potosi.¢>

Commander-in-Chief of the Armed Forces Williams Kaliman'’s televised “suggestion” that
Morales resign® proved to be the end of the line for the current government. Morales and Garcia
Linera announced their resignations in the hopes of restoring “societal peace.”¢*> Morales noted
that “dark forces have destroyed democracy.”¢¢

Stepping down did not preserve their safety. In a press conference two days later, Mexico’s
foreign minister, Marcelo Ebrard, presented the dramatic story of Morales’s escape from Bolivia
to find asylum in Mexico.®’ The official Mexican government statement on the decision to grant
Morales asylum, too, cites “humanitarian reasons and because of the emergency situation that
he faces in Bolivia, where his life and safety are at risk.” ¢®

The violence not only denied Morales an additional term of office but cut short by months his
then-current mandate. Morales — Bolivia’s first Indigenous president — had resigned rather
than dispatching the military to restore peace. “Thank God,” said conservative then-senator
Jeanine Afiez as she assumed Morales’s role the next day. “The Bible has returned to the Bolivian
government.”¢°

On November 13, the new minister of the interior, Arturo Murillo, threatened both the former
minister of the presidency Juan Ramén Quintana and Garcia Linera’s brother, promising a

60 Villamontes (2019).

61Camacho bragged that his father had made a deal with the military. The named go-between, Luis Fernando Lopez,
would become the defense minister under the new regime.

62 El Potosi (2019).

63 ANF (2019).

64DW (2019).

65EEM (2019), 36.

66 Collyns (2019).

67 Long & Allen (2019).

68 Gobierno de México (2019).

69 OpenDemocracy (2019).
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manhunt.’ The next day, Afiez issued a decree granting impunity to the armed forces in
pacifying the country, leading to the massacres at Sacaba on the 15th and Senkata on the 19th.

The preliminary audit report would continue to resonate. At least three dozen high-level
electoral officials were immediately arrested, including the election-day president and vice-
president of the TSE.”' In many cases, the audit report served as the sole basis for criminal
charges. Reviewing the cases of four members of the Santa Cruz TED, Human Rights Watch found
that prosecutors “have not alleged or provided evidence of any specific actions taken by each of
themresulting in electoral fraud.”’> The charges were dismissed in January 202173 shortly after
the installation of a new, elected, government headed by Morales’s minister of economyand
public finance Luis Arce.

A Political Standard for Fraud

Shifts in trend happen frequently in elections because ballots are not counted at random; the
preliminary count in Bolivia's 2019 elections serves as just one example. The official count in the
same election offers an even stronger example. While the TREP relied on electronic transmission
of results, creating a bias for early reporting in precincts where cellular access wasreliable,’ the
inclusion of any polling station in the official cdmputo could not begin until its acta and
supporting materials were hand-delivered to the regional TED offices. As the offices resided in
capital cities, where opposition support was strong, there was a severe bias for the local,
opposition precincts to be counted first. Remote, difficult to reach precincts reported much later.
Assertions of fraud must rest on much more than a shiftin trend.

The flip side, of course, is that it isimpossible to completely disprove the existence of fraud. It
may be possible to explain results to a degree that the winner’s victory is solidly established.
However, it is not possible to prove that every single ballot was validly cast. Nearly every
democratic activity of reasonable size is affected by some measure of irregularity, bending of
rules, and outright fraud. The number of participantsis too large to expect all to behave.

70 Pagina Siete (2019b).

71Cuiza (2019).

72 Human Rights Watch (2020).

73 Correo Del Sur (2021).

74 This was a known problem in the preliminary count. To help mitigate, mobile units ferried TREP operators to areas
with Internet service. While this certainly helped to secure a more complete preliminary count, results in many rural
precincts were nevertheless delayed in transmission.
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If the mere existence of fraud delegitimizes an election, then, the entire democratic project is
effectively over. Though provable election fraud may be a useful standard for prosecutors, the
appropriate standard for delegitimizing a given election must be convincing evidence that fraud
changed the outcome.

In the case of Bolivia, it is hard to overstate how unlikely the theories of fraud really are. The
official documents are public — as of August 2022, images of the actas are available on the OEP
website — and these very clearly point to a first-round victory for Morales. Any theory that the
legitimate outcome differed must absolutely depend on the official documents having been
forged in large numbers. However, with the TREP operator, the notary, the president of the jury,
and any party representatives at each polling station all entitled to copies of the signed acta,
potential evidence abounds. The OAS stated that it attempted to compare official actas with
copies it found, but to the authors’ knowledge did not report any instances of numerical
discrepancy. Rather, the OAS found that taking observaciones into account, the computo
matched on all party results for 34,495 of the 34,555 acta images. Certainly, there was no
significant number of specificresults challenged by any party.

Thus, contrary to the prevailing theory, politically significant fraud would require documents
falsified at each fraudulent polling station in real time and with the consent of any
representatives of the damaged parties. It is possible that such fraud would be confined to
precincts so overwhelmingly favorable to Morales that neither representatives nor jurors from
the opposition observed the counting of the ballots there. However, this would greatly limit the
scope of possible fraud.

A Very Simple Projection of Late Results

What could be expected of the late polling stations in 2019? The smaller the geographic area
served by an electoral area, the more we expect voters to be similar in terms of socioeconomic
statusandin their political views. In the United States, we not only expect Alabama voters to
differ from those in the District of Columbia, but we also see variation within the District. Voters
at Ward 7’s Randle Highlands Elementary School voted only 1.7 percent for Donald Trump in
2020, compared to 18 percent at Ward 3's Metropolitan Memorial United Methodist Church.”

75 District of Columbia Board of Elections (2020).
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We may exploit this to produce very simple projections of Bolivian election results at polling
stations reported after the TSE announcement. To begin, we simply assume that voters at the
early stations of a split precinct are representative of voters at the entire precinct. This is not
exactly true. Within precincts, voters are assigned to stations by surname, which may be
associated with socioeconomic status (SES) and voting tendency. If, for instance, stations
representing lower SES tended to report late, then the TSE sample would be skewed toward
higher SES within-precinct and understating Morales’s expected support at the remaining
polling stations.”® Nevertheless, we may proceed. As noted previously,”” the precinct of Colegio
Sebastian Pagador is one example of a split precinct only partially included in the TSE

announcement.
Table 3
Final Election Results and Margin Calculations for the Split Precinct Colegio Sebastian Pagador
Morales Mesa Difference  Valid Votes Margin
(A) (B) (C=A-B) (D) (E=100(C/D))
Early 1,205 395 810 1,919 42.21
Late 4,941 1,682 3,259 7,861 41.46

Sources: OEP (2020b), OEP (2020c), TSE (2019a), and authors’ calculations.

Relative to the early polling station results, Morales underperformed expectations slightly at
polling stations reported after the announcement, receiving 41.46 percent of the precinct’s late
valid votes, compared to 42.21 percent of the early valid votes from polling stations included in
the announcement. This difference can be explained by chance, but there may be some reason
why Mesa received a slightly elevated share of the valid votes in the late polling stations. While
fraudisa possible hypothesis to explain the difference, there are any number of benign
hypotheses (including chance) to explain the pattern. To keep these projections as simple as
possible, we do not seek to explain the difference.

Applying this same ideato other precincts only partially included in the announcement, we find
thatin the late stations Morales appeared to overperform slightly. In Table 4, we see that across
all split precincts, Morales received a margin of 19.54 percentage points, compared to a
projection of 18.99. This high level of expected support (18.99 percentage points among 4,462
polling stations, in contrast to 7.88 percentage points at the early polling stations) illustrates
how, on balance, these later results came from precincts much more favorable to Morales than
those included in the TSE announcement. Nickels before dimes.

76 Idrobo, Kronick, and Rodriguez (2022).
77 Rosnick (2020c¢).
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Table 4

The Uncounted Polling Stations in Otherwise Included Precincts Leaned Predictably
for Morales

Stations Valid Votes Margin
Projected Actual
Early Polling Stations 28,975 5,155,958 7.88 7.88
Late Polling Stations
From Split Precincts 4,462 827,823 18.99 19.54
From Late Precincts 1,118 153,890 50.14 52.12
Total 34,555 6,137,671 10.46 10.56

Sources and Notes: OEP (2016b), OEP (2016c¢), OEP (2017), OEP (2019b), OEP (201 9c), OEP (2020b), OEP
(2020c), Rosnick (2020a), TSE(2019a), and authors’ calculations.

Unless there are other factors that biased early results in Morales’s favor, the difference of 0.55
percentage points in these polling stations limits the potential scope for exploring possible post -
announcement fraud there to only 4,500 votes. Even if we fail to seek out alternative
explanations, this “fraud” would account for less than 0.1 percentage points of Morales’s final
margin.

However, another 2.5 percent of voters remained in late precincts not at all included in the TSE
announcement. Lacking pre-announcement data there, we cannot apply the same kind of
projection as in split precincts. These late precincts were surely even more favorable to Morales
than any that had been at least partially included in the TSE announcement. As we saw in Table 2,
these precincts favored the referendum by an additional 31 percentage points relative to
outstanding polling stations in partially outstanding precincts. If we complete our simple
projection by guessing that they also favored Morales by the same additional 31 percentage
points, then that would bring our estimated margin in these 1,118 polling stations to 50.14
percentage points — just alittle below the actual 52.12.

In total, these very crude projections get us to a final expected margin of 10.46 percentage
points, meaning these simple assumptions lead to an expectation that Morales would indeed
secure a victory in the first round. It is not clear what kind of reasonable assumptions might
suggest an alternative outcome. The geographic pattern of early support for Morales is too clear
to justify the OAS decision to add fuel to the fire by declaring that the late results inexplicably
modified the outcome of the election.
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Escobari and Hoover’s Initial Fraud Estimate is Not
Credible

Itisin this context that Escobari and Hoover in 2019 claimed to scientifically quantify the
amount of fraud in the election, writing, “We estimate that the extent of the fraud is at least
2.67% of the valid votes, sufficient to change the outcome of the election.”’® [Emphasis added.]
They premised this on the theory that the purpose of interrupting the reporting of preliminary
results was to generate fraud. That is, they draw a distinction between “early” polling stations
included in the TSEannouncement (i.e., before the interruption in public reporting of preliminary
results) and the “late” polling stations not considered in the TSE announcement, which they
literally refer to as their “fraud treatment group.”

In this reckoning, the TREP had been humming along just fine (the EHC alert notwithstanding)
and free of fraud. The TREP was stopped to allow bad actors to commit fraud on behalf of
Morales, and this explains why Morales’s official support at the late polling stations was higher
than his support at the earlier polling stations.

In constructing the 2.67 percent figure, Escobari and Hoover assume that the earlyand late
stations are in every way qualitatively identical (including all characteristics of the voters
registered) apart from the assumption that the late stations have “fraud” added to them. Thus,
any statistical differences between the groups must in their estimation be a consequence of
fraud.

They claim that later “fraud” stations favored Morales on net by 29.34 votes relative to the early
“control” group. Having assumed away any alternative explanations for this increase, Escobari
and Hoover argue this indicates the existence of,at a minimum, 29.34 “fraudulent” votes on net
favoring the incumbent per late polling station — or at least 163,717 votes.

However, the more the difference between early and late reporting tally sheets can be explained
by anything benign (say, a different mix of voter characteristics such as socioeconomic status, or
an offhand comment to a particular group — what statisticians refer to as “unobserved
heterogeneity”), the less the difference may be attributed to fraud.

78 Escobari and Hoover (2019).
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Itisimportant to emphasize that not only do they simply
attribute the difference in support to fraud, but they assume it to
indicate fraud on behalf of Morales. We call this the “Panic Pete
fallacy.” Panic Pete is a squeeze toy in the shape of a human head
and torso, whose eyes, ears, and nose inflate comically when
squeezed. In the case of Panic Pete, we know that the thing that
captures attention (eyes, ears, and nose popping out) is not
located at the site of the underlying cause (the torso).

Image source: Schylling, Inc.

In election terms, Escobari and Hoover assume that the observed

increase in support for Morales is due entirely to fraud favoring Morales in the outstanding
polling stations (something unnatural about Panic Pete’s head), and not due to votes stolen from
Morales at the stations included in the TSE announcement (squeezing Panic Pete’s torso). Their
model does not speak to which of these the alternative explanations might apply, nor does their
model rule out any explanation for the difference in support other than fraud. The model only
measures the size of the difference.

Escobari and Hoover simply attribute the entire difference to fraud. They then presume to avoid
the Panic Pete fallacy by assuming there is no squeeze on the early results.”

Thisis not to say they offer no argument to justify these assumptions. Historically, potential for
fraud favoring the incumbent receives heightened scrutiny. To the extent that an incumbent
party controls the election process, it may make sense that the incumbent party controls the
degree of fraud. However, in a case like Bolivia where the actas are produced at the individual
polling stations, it is wrong to presume that the incumbent party is the more likely generator of
fraud in areas dominated by the opposition.

That there can be no alternative explanation but fraud for the difference is an obviously
implausible assumption to make. There is simply no question of the late polling stations having
exhibited much greater support for the referendum than the early polling stations. Ultimately, it
is unclear what kind of assumptions could credibly explain a 2.67 percentage point fraud.

79 This applies equally to our above projections of the final count based on the pre-interruption results. Though we
say that Morales overperformed (slightly) at polling stations not included in the announcement, this does not
mean that we believe the early results were natural and the late results artificially inflated. It could be that the early
results were artificially depressed. The EHC “maximum alert” was triggered by events that took place before the
TSE announcement, so there could have been fraud there — squeezing the torso to make Pete’s eyes bug out. Or,
there could be some other benign factor that such a simple model for projecting votes fails to capture.
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As we have already observed, the outstanding stations more heavily favored the 2016
referendum. Combined with the early results, this explains almost exactly the difference in early
and lateresults, and it is demonstrably implausible that fraud explains much of the 164,000
votes. Inany case, it is simple to show that 2.67 percent is not a credible estimate of fraud in the
election.

Tostart,we note that among the 4,462 late polling stations in split precincts, Morales outpolled
Mesa by 161,791 votes. If the alleged fraud is evenly distributed across late polling stations, then
this margin of victory is almost entirely wiped out as only 30,876 votes presumed legitimate
remain there.®° As aresult, the resulting “fraud-free” margin on these polling stations would be
only 3.73 percentage points — about 15 percentage points below what we might reasonably
expect based on the early results in these precincts. For the 2.67 percent figure to be credible, the
alleged fraud must lie overwhelmingly in the 1,118 polling stations that have no early results —
those in the late precincts.

In Table 5, we artificially reduce Morales’s margin of victory by a total of 163,717 votes. As the
early results are assumed to be free of fraud in Escobari and Hoover’s estimates, we do not adjust
these. We adjust to the late polling stations from split precincts by 10,303 votes®'— more than
twice the adjustment of Table 4, or about 1.24 percentage points. This requires finding another
net 154,414 votes for Mesa in the few remaining precincts that were entirely excluded from the
TSE announcement. As there were only 153,890 votes in these precincts, the official results
would have to be very far off indeed.

Table 5
Valid Votes (A) Net Support
2019 Difference
2016 (B) 2019 (C) Hypothetical (D) (E=D-B)

Early Polling Stations 5,155,958 -3.17 7.88 7.88 11.03
Late Polling Stations

From Split Precincts 827,823 5.77 19.54 18.30 12.53

From Late Precincts 153,890 36.86 52.12 -47.57 -84.44
Total 6,137,671 -0.97 10.56 7.90 8.85

Sources and Notes: OEP (2016b), OEP (2016¢), OEP (2017), OEP (2019b), OEP (2019¢), OEP (2020b), OEP (2020c), Rosnick (2020a), TSE
(2019a), and authors’ calculations.

80 Thatis, 161,791 - 29.34 x 4,462 = 30,876.
81Thisis 4,462x2.309 = 10,303, where 2.309 is Escobari and Hoover’s separate estimate of the average excess of
Morales votesin these polling stations. For the sake of argument, we set aside the credibility of this estimate.

2 7 l. Nickels Before Dimes: Misleading Design in Escobari and Hoover’s “Natural Experiment” and Bolivia's 2019 Election



For the “fraud-free” electionresult to be at least 2.67 percentage points lower than the official
10.56, Mesa must have outpolled Morales in these precincts by more than 47 percentage points.
Instead, the official results show the reverse: Morales outpolled Mesa by 52 percentage points.
Indeed, while the early results favored Morales by 11 percentage points relative to the 2016
referendum, Escobari and Hoover imply that in an honest accounting, Morales underperformed
the 2016 referendum by 84 percentage points in the late precincts.

Escobariand Hoover's allegation of fraud is therefore not a matter of adding a few votes here and
there, but an obvious and massive reversal of results in precincts where they claim voters must
have overwhelmingly supported Mesa.

Escobari and Hoover offer no explanation for how these precincts, supposedly favoring Mesa by
large numbers and with counts surely witnessed by opposition supporters, could have generated
results overwhelmingly in favor of Morales with neither opposition representatives retaining
copies of the results, nor Mesa’s team officially challenging the results.®2 Escobari and Hoover’s
interpretation of their 2.67 percent is simply not credible.

The obvious alternative explanation for the 2.67 percentage point difference is that the late
polling stations represented very different people than the early polling stations, and their
model simply measures bias in selecting polling stations for the initial announcement of results.
As far aswe know, there is no dispute over the fact that the late polling stations were historically
and predictably favorable to Morales. We thus utterly reject any claim of late-station fraud on
this scale.

Absent further evidence respecting the late precincts, Escobariand Hoover could have presented
0.17 percentage points as areasonable estimate of unexpected votes for Morales, recognizing

82 Escobari and Hoover later cite Chumacero, saying he reported 99 percent of accessed images of the tally sheets for
polling stations never publicized in the preliminary count, and that they “contained discrepancies between the
pictures and what was reported in the official results.” Escobari and Hoover (2020), 19. However, there is good
reason to believe these matter much less than it might appear. For example, Chumacero writes “en 12% de ellas hay
mds votos que personas inscritas” (“and 12% recorded more valid votes than the number of people registered to
vote,” as translated in Escobariand Hoover [2020], 19). This language is unclear. There are precisely zero polling
stations for which the official count recorded more valid votes than eligible voters. Chumacero likely meant
emitidos — valid votes, plus blank and null votes. However, there are still zero such stations in the official results
even when blanks and nulls are included. Most likely, Chumacero is counting clerical errors on the part of the jurors.
Most, if not all, of these polling stations were not included in the preliminary count because there were unresolved
problems apparent in the images, including clear evidence of clerical errors, whether observed or missed at the
corresponding polling station. The votes at such polling stations were reconsidered in the official count. In
accordance with electoral law, the TED reviews all the materials in the electoral package to resolve such errors
before resorting to nullification of some or all results at the polling station. There is nothing to indicate significant
discrepancies between the tally sheets considered in the final count and official results.
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that the model may not control fully for all benign factors affecting the difference in votes. This
would of course fall far short of reversing the outcome of the election. Instead, they dismissed
their own result, arguing that the model fails to pick up fraud in the late precincts and that there
must be at least 2.67 percentage points of fraud. As we saw in Table 5, it is not credible that there
is sufficient fraud in the late precincts to make up the difference.

Escobari and Hoover’s Updated Paper

In 2020, just days before a new presidential election was held in Bolivia — this time with the
former president in exile — Escobariand Hoover released a greatly expanded version of their
paper. The update only slightly reduces the scope of the fraud allegation — now 2.50 percent of
valid votes, down from 2.67. This 2.50 percentage points of fraud in late polling stations is hardly
more credible than 2.67. However, Escobariand Hoover now claim fraud throughout the count,
with three-quarters taking place in the early polling stations included in the TSE announcement.
Thatis, they argue that the announcement itself overstated Morales’s actual support at the time
by about 2.3 percentage points.

Recall that Escobariand Hoover’s original estimate was premised on the idea that the early votes
served as a “fraud-free” control by which they might contrast the late polling stations
contaminated by fraud. By allowing the possibility that fraud took place throughout the election,
they have no real theory of fraud running one way or another. They abandon their justification
for the TSE announcement as one dividing “control” (fraud-free) from “treatment” (fraud-
contaminated) polling stations. This fully reinstates the Panic Pete fallacy. If fraud is possible
anywhere along the line, Escobariand Hoover make no effort to distinguish fraud in favor of
Morales from fraud against him.

Even granting, generously, that any possible fraud is one-sided, Escobariand Hoover face one
fundamental problem common to all their analyses. Just as coin size relates to bias in selection
order as well as value, geography — down to precinct locations — is a confounding variable that
affects both support for the incumbent (Morales) and the time when votes are counted. That is,
for various reasons, much of Morales’s support was counted relatively late. Failing to fully
account for this leads to a bias in their results and thereby generates the appearance of statistical
“evidence” of fraud, as we will document in subsequent sections.

Further, Escobariand Hoover have repeatedly denied researchers access to their dataand
methodology. Their principal contribution in their update could have been to match polling
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stationsinthe 2019 election with polling stations in the 2016 constitutional referendum. It is
unclear thatitis possible to match tally sheets reliably across elections, given changes in precinct
boundaries, though Escobari and Hoover claim to have done exactly this. However, their
summary results cast serious doubt that they matched the tally sheets with sufficient care. They
claim to have identifiers that allow matching, but it is highly unlikely that these identifiers match
properly across elections. In particular, the 2019 election had 34,555 tally sheets — 33,048 from
within the country, and 1,507 representing voters abroad. By contrast, data from the Organo
Electoral Plurinacional de Bolivia (OEP) shows that the 2016 election had only 29,224 tally sheets
within the country,and 1,143 abroad.®

If this mismatch poses an insufficient obstacle, consider that the total number of tally sheets
across the two elections is 64,922. Yet Escobari and Hoover report across Tables 3 through 6 no
fewer than 65,811 observations. Not only do the tally sheets not match across years, but there are
more observations than total tally sheets. We have been unable to reconcile these numbers, and
repeatedly Escobari and Hoover have refused to answer questions.®* Thus, we will not attempt to
replicate their findings fully.

Instead, the balance of this paper consists of two sections. First, we will present some stylized
facts about the election results with an eye to constructing synthetic data sets over which we will
have complete control of the degree of “fraud.” Then, we will apply Escobari and Hoover’s
models to these synthetic data sets, illustrating how they fail to capture fraud, and instead
measure bias in the ordering of polling stations — nickels before dimes. In Appendix A, we will
examine theirregression discontinuity result.

Some Stylized Facts

In the successful estimation of the late votes in split precincts, we observed that voters attending
the same precinct tended to vote similarly in 2019. In the prediction of the vote at late precincts,
we relied on stability of vote patterns across elections. It is well established that certain areas

83 OEP (2016a).

84 While we recognize that they have made public only a working paper, and not a study for publication, itis not simply
some ivory-tower exercise. Working papers allow researchers to share ideas. Much academic work may depend on
holding data private until formally published — lest a better-connected researcher scoop a working paper’s
authors. In this case, Escobari and Hoover weighed in (again) on an explosive public debate. Regardless of the
merits of publishing working papers without data, a higher standard of transparency is certainly required here.
Instead, on the very day it was updated — just prior to the 2020 election — Escobari and Hoover found their
unverifiable conclusions reported in the press as having established fraud; see e.g. Pagina Siete, (2020a). Just as
with the OAS, public claims demand public data.
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tended to vote one way or another. As noted earlier, the capital cities voted heavily for Carlos
Mesa. El Alto — the second-largest city in Bolivia — voted strongly for Morales. Rural Bolivia also
voted heavily in favor of the 2016 referendum and for Morales. The city of Cochabamba was
particularly divided, geographically, with districts showing widely varying levels of support in
2016, but each district showing little change from 2016 to 2019.

We summarize this notion, that voters are more similar the smaller the geographic region, by
saying that support for the referendum and incumbent are connected to “geography.”
Geographic differences include broad SES, literacy, rurality, and any number of expressly political
factors such as whether a school was built in the area, or a mine explored (or left unexplored). A
candidate’s success or failure in pronouncing the name of acommunity or a personin the
community may impact local results. Any of these factors can help explain support for a given
candidate in 2019, or achange in strength of support across elections.

Importantly, geography may also be associated with the “arrival” of an acta to the TREP. That is,
there is something connected to the geography that also associates with the order in which
results were transmitted. As discussed above, for example, there was a transmission bias in the
TREP due in part to variation in cellular phone coverage, delaying results from remote parts of
the country. Itis also possible that in some more rural areas, where Spanish literacy is lower, that
jurors were slower to complete actas, say, due torequests for assistance. Community democracy,
practiced in many rural areas, introduces a very highly geographiccomponent to the elections.®>
In other words, factors that may influence voter preferences may also influence “arrival” order.8¢

Through most of the TREP, at least 1,000 actas — almost 3 percent — were transmitted every five
minutes.?’ Thus, the order in which actas arrived was very sensitive to almost any kind of
noticeable delay: a five-minute delay could at peak move anacta 1,700 places later in the order.
We see thisin Figure 3. The “ARRIVAL" of an acta here is defined in terms of the share of actas
transmitted: the first acta to arrive is assigned an “ARRIVAL" value of zero, while the last is
assigned avalue of 1.88

85 As stated by the OAS (2019b), 213:

The 2009 Constitution establishes a plurinational State that recognizes the thousand-year roots of the
indigenous peoples and includes community democracy as one of their forms of government, which is
exercised with respect for the norms and procedures unique to the original rural-dwelling (campesino) nations
and peoples.
86 OAS (2019b), 26.
87 Again, theimage and transcript were transmitted separately. The data from the TSE reports the time that the
transcriptarrived electronically at the TREP system.
88 Specifically, we order actas by Ultimate Transmission Date (in seconds). We can see that 394 actas were not
transmitted, and were placed at the end.
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Figure 3
Rate at Which Actas “Arrived” in the TREP
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Sources and Notes: Rosnick (2020a), TSE (2019a), and authors’ calculations.

In terms of counting coins, we had two types. The larger coins get picked first, and have lower
value. Over time, then, the average value of the coins selected trends upward, but it is not that
the smaller size of the dime drives the higher value. It is also not that the dimes’ greater value led
them to get picked later. Rather, the greater value and smaller size are both properties of dimes,
so the bias in selecting large coins first — which happen to be nickels — is also a bias in favor of
selecting lower-valued coins first.

Likewise, in Bolivia, delays in transmission are more likely in areas favoring both the referendum
and Morales — creating an early bias in favor of the opposition. We know that polling stations
favoring the referendum in 2016 tended to be counted late; the early results at the time
underestimated support for the referendum in polling stations that reported later.
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The Effect of Geographic Bias Need Not Be Stable
Across Elections

Tothe extent that “geography” can explain this bias, we may expect geographically induced bias
to exist in 2019. It may be possible that some of the bias in arrival order is reduced from 2016 to
2019 — perhaps due to increased cellular coverage. But as not all factors are well-known, this is
not well-quantified. The bias could be worse in 2019.

Importantly, the impact of the bias on the overall difference in support between early and late
polling stations may be larger even if the bias is smaller. This is because the 2019 results may
simply be more sensitive to geography than those in 2016. Such a difference in sensitivity may
have a completely benign nickels before dimes explanation.

Figure 4

Hypothetical Shift in Support Between Elections
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Sources and Notes: Authors’ calculations.

Thenin effect, the opposition will have peeled away 18 percentage points from Morales in the
earliest-arriving polling stations, but only 8 percentage points in the latest-arriving polling
stations. The narrowing difference between 2016 and 2019 is not caused by the order of arrival
itself, but that the support for Morales is wider and harder among the late arrivals, leaving a
smaller pool of voters upon which the opposition can feasibly draw.
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In this example, support is more sensitive to arrival in 2019 than in 2016 because soft support is
sensitive to geography. This is true for entirely benign reasons, and we see a difference in trends
within the historical data. Escobari and Hoover present similar results.®® As we will discuss later,
they simply assume that this narrowing of soft support is an indication of fraud — that despite
the above illustration, there can be no benign explanation. Worse, they assume that it indicates
adding net MAS votes among late arrivals, rather than the equally plausible theft of MAS votes
among early arrivals.

Figure 5

Even If the Slopes Should Be Identical, the Direction of “Fraud” is Ambiguous
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Sources and Notes: Authors’ calculations.

On the left, we have Escobariand Hoover’s preferred interpretation: the shaded orange area
reflects official support for MAS that they presume to be fraudulent. On the right, we have an
equallyvalid interpretation: the shaded area reflects actual support for MAS fraudulently taken
by the opposition and therefore merely appears soft in the official results.

In either interpretation, the actual soft support (voters in favor of the referendum, but not of
Morales) is a constant share of the valid vote regardless of arrival. The difference is merely one of
size. Thereisnoreason to think that the soft support should follow either pattern of Figure 4,
and sonoreason to believe the different slopesin 2016 and 2019 indicate fraud.

89 Escobari and Hoover (2020), Figure 4. See Appendix B.
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For the moment, we simply confirm that the data suggests a narrowing of support. In Figure 6,
we present similar results to those seen in Escobari and Hoover.?° Our figure shows the MAS/Si
share of the valid vote for every polling station,’' ordered by arrival.

Figure 6
Actual Trends in MAS/Si Support Over Arrival
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Sources and Notes: OEP (2016b), OEP (2016¢), OEP (2017), OEP
(2019b), OEP (2019¢), OEP (2020b), OEP (2020¢), Rosnick (2020a), TSE
(2019a), and authors’ calculations.

Two features of the data stand out. First, though the MAS share is generally lower than the Si
share, both trend upward, picking up among later arrivals. Second, the difference between the
two narrows over arrival, nearly converging by the end. For the moment, we simply observe that

this is the case. Later, we will examine the effect this has on the arguments presented by Escobari
and Hoover.

90 Escobari and Hoover (2020), Figure 4 (left panel).

91 As discussed above, 2016 shares are generally at the precinct-level, but in some cases the geographic match is wider
than the precinct, say district, locality, or municipality, as required.
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In Figure 7, we place Figure 6 alongside an alternative way of presenting the data. Rather than
arranging polling stations in order of arrival, we arrange them by the matched support for the
referendum. Rather than dividing by election, we separate those late polling stations not
included in the TSEannouncement. In keeping with Escobariand Hoover, we label these
“SHUTDOWN?" polling stations.

Figure 7
Two Ways of Looking at the 2019 Results
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Sources and Notes: OEP (2016b), OEP (2016c), OEP (2017), OEP (2019b), OEP (2019¢), OEP (2020b), OEP (2020¢),
Rosnick (2020a), TSE (2019a), and authors’ calculations.

Looking at the panel on the left, Escobariand Hoover explain the gap in early arrivals as
“consistent with Morales’s known loss of popularity between 2016 and 2019.”°2 The implication
is that the later arrivals — lacking this gap — must include fraudulent votes. For Escobari and
Hoover, the post-interruption polling stations, with their higher MAS shares, are suspect.

However, the graph on theright suggests that there is almost no difference on average between
pre- and SHUTDOWN results when arranged by support for the referendum in 2016. Polling
stations with the same level of support for the referendum showed nearly the same level of

92 Escobari and Hoover (2020), 16.
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support for Morales regardless of whether the polling station reported before or after the
interruption: the difference seen on the left reflects a bias of nickels before dimes.

This does not mean there was no fraud in the late polling stations. The election was too closely
decided to make any determination based on these graphs. However, it appears that if there is
indeed any unexpected support for Morales after the interruption, it lies in precincts where the
referendum was relatively opposed — not strongly supported. If anything, where the
referendum was most heavily favored, Morales underperformed in the late reporting polling
stations.

So, we have observed that geography can play arole in the ordering of the count via small delays
in cellular coverage or slowness in counting or filling the acta. We have observed that the effect
need not be consistent across elections. There are other observations that warrant notice
regarding the timing of the reporting of results.

First, actas containing observaciones may have come in late, as well as have been processed late,
due todelays within the TREP itself. The time needed to make such notes and corrections may
delay transmission.

Second, after jurors complete their acta, they still must wait on the availability of a TREP operator
to transmit the results. As there was only one operator for every 10 polling stations, this limited
how quickly results could be sent to the SERECI.

Third, there was adisproportionate tendency for tally sheets with relatively few numbers of
votes to report very early. This makes sense, as with fewer votes to count, less work is required,
and the count at such ballot boxes may be completed quickly.

Of course, if the polling station with the fewest ballots has many fewer ballots than the stationin
the precinct with the second-least number of ballots, then it will be very likely to report first. If
the number of ballots in the two stations are very close, then it should be nearly random as to
which polling station in the precinct reports first. This is what we observe in Figure 8 below. As
the gap in ballots cast grows, the more likely it is that the precinct’s smallest station reports first.
As the difference becomes small, the probability is close to 25 percent.”?

93 As the number of polling stationsin each precinct has a harmonic mean of 3.9—-4.1, we expect that on average 1in 4
of the “smallest” polling stations would report first if at random.
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Figure 8

Probability That the Polling Station with Fewest Ballots Reports First
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Sources and Notes: Rosnick (2020a), TSE (2019a), and authors’ calculations.

Thisrelationship holds if we separate urban from rural, or observe by number of polling stations,
asin Figure 9 below.**

94 Note thatin their original paper, where Escobari and Hoover propose a minimum amount of fraud detected in the
election, the result comes from an analysis of the differences in candidate vote totals in each polling station, rather
than in shares. Given that smaller stations report earlier than larger ones, this model isinappropriate. To illustrate:
suppose that every polling station is won by one candidate or the other by two votes to one. Suppose Morales wins
60 percent of them, and Mesa only 40 percent, regardless of when the polling stations report. Now suppose that
some stations have only 75 votes, while the others have 225. If the smaller stations report first, then the average
difference in votes per polling station rises by 10 votes, though size (and therefore arrival) are the only features to
distinguish them. Labeling this “fraud” is plainly wrong.
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Two-hundred of the 5,132 tally sheets with the fewest ballots to count were not timestamped as
transmitted in the TREP, and 194 of these 200 were rural. Of these 194 precincts, 156 had only
one tally sheet. Of the remaining 38 precincts, 30 had only two tally sheets. Twenty-nine of
these 30 had neither tally sheet timestamped as transmitted. Of the eight precincts remaining,
these had between three and six tally sheets — none of which were transmitted. In other words,
these were small, rural precincts that largely failed entirely to report in the TREP.

Finally, we observe that although some tally sheets arrived early but were not included in the TSE
announcement due to transcription issues, most polling stations excluded from the
announcement were simply among the last to arrive.
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Figure 10
Arrival Order of Polling Stations
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(2019c¢), OEP (2020b), OEP (2020c), Rosnick (2020a), TSE (2019a), and
authors’ calculations.

Constructing Synthetic Data

Again, Escobariand Hoover's summary tables raise questions regarding the replicability of their
results, and their failure to respond to questions make such an exercise extremely difficult. To
illustrate some of the underlying problems with their analysis, we turn to synthetic data. The
synthetic results will meet some of the above stylized facts, but as these are meant to be
illustrative, the underlying trends will be clearer and simpler.

Importantly, we control the amount of “fraud.” In doing so, we see that applying Escobariand

Hoover’s methods to perfectly clean election data will consistently fail by erroneously inferring
fraud where none exists.
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We begin the process of generating synthetic election results with a set of precinct-level values
between 0and1and with a mean of 0.5, which we call “geography.” These values represent
geographyinan abstract sense so that precincts with values close to one another have voters
more alike than precincts with values more distant from one another. Polling stations within
each precinct share the same “geography.” Therefore, within any precinct, voters are effectively
identical irrespective of the polling station that they attend.

In this data, we construct geographies to vary with the arrival order of the synthetic polling
station election results. In this way, we see something about the voters (represented by
geographic variable) that affects the timing of the vote count.

Figure 11
Example Synthetic Data with No Causal Relationship
Between Transmission Order and Vote
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Sources and Notes: Authors’ calculations.

We may then assume some additional relationship between geography values — again
representing voters — and precinct-level support for a candidate or a position. Thus, in our data
geography relates to both vote share and (in part) to arrival order, yet neither does vote
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preference cause arrival order, nor vice versa.”” Nevertheless, through geographic effects, vote
preference is associated with arrival order. Finally, we assume that voting preferences for a
particular candidate correspond to vote share for that candidate — that is, there is no fraud. In
Figure 11, we see expected precinct-average support for a candidate given assigned geography.
Every polling station within each precinct is marked at the station’s individual arrival.

InFigure 11, one precinct is highlighted to demonstrate that the trend is entirely due to variations
across precincts. Polling stations within any given precinct are identical in their expected vote
share. Late polling stations within a precinct are not associated with higher vote shares.

However, if support for a candidate is 40 percent throughout a precinct, that does not imply that
the candidate will receive exactly 40 percent of valid votes at every polling station in the precinct.
Even if voters were randomly assigned to polling stations, pure chance will vary the level of
support observed at each station so that results might look something like Figure 12.

Figure 12
Stations at Individual Precincts
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Sources and Notes: Authors’ calculations.

95 This is a hypothetical, so we assume that causality runs from geography to voting. This is a convenience. Reverse
causality — that voting preferences lead people to live in certain areas — is also possible. There may be reasons not
overtly political for an area to attract residents of a particular political view. Over time, the area becomes associated
with people of a specific orientation. Itis unimportantin this analysis if ultimately voting preferences cause
geography. Indeed, we might even assume that people of a particular persuasion move to rural areas with poor
cellular coverage, and so report late. We could even assume some people intentionally move to an area that reports
earlier or later for the purpose of seeing their votes reported relatively early or late. Ultimately, all that isimportant
is that arrival order is associated with actual political preferences, for whatever reason.
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Here, the vote shares within a precinct are no longer identical. Within a given precinct, there may
be a trend upward or downward, but this is entirely due to chance and not to fraud. Across many
precincts, the average noise-driven trend approaches zero.

Importantly, the results in Figure 12 are observable, in the sense that we would know when a tally
sheet (representing a polling station) arrives, and what the actual votes recorded on that sheet
are.We would not be able to observe directly that the vote shares do in fact correspond to voter
preferences, but it is possible to analyze the election equipped with this data alone, with no prior
knowledge of the (unobservable) geographic variable that generated the data.

Going forward, we will, for clarity of illustration, generally avoid displaying the additional noise
addedin Figure 12. Itis enough to recognize that there is considerable variation in the actual
results from polling station to polling station, even if the voters are identical, statistically
speaking.

InFigures 11and 12, we produced data where geography has a direct impact on both vote shares
and arrival order. In Figure 13, we contrast this with another election, with one critical difference:
the inclusion of an additional trend in vote share directly determined by arrival order. That is, to
some extent vote shares are higher the later they arrive — even within a precinct, and therefore
with noregard for geography. Again, highlighting a single precinct helps to clarify the difference
between the two election results.

On the left, we see that despite the overall trend toward higher vote shares, thereis no such trend
within the precinct. The overall pattern across precincts is driven by geography. On the right,
thereis a clear upward trend within the precinct and this is, therefore, not exclusively driven by
the simulated geographic effects.

Itisimportant to be able to make a distinction, statistically, between these two cases. The
pattern on the leftis only mildly surprising — across precincts those that reported late tended to
report higher vote shares. On theright, higher vote shares are observed for late reporters within
precincts as well.
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Example Synthetic Data with Cross-Precinct and Within-Precinct Trends

Cross-Precinct Trend Only Cross-Precinct and Within-Precinct Trends
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Sources and Notes: Authors’ calculations.

Neither is evidence of fraud per se. As described above, geographic effects may create the nickels
before dimes pattern on the left. On the right, geographic effects contribute only partially to the
overall trend. Still, there may be benign reasons for trends within precincts as well. Idrobo, et al.,
for example, posit that within precincts late reporters represent voters with surnames indicating
lower socioeconomic status, driving increased support for Morales as well as late arrival due to
tardiness or irregularity in processing the votes.’¢ Nickels before dimes. This may not be a correct
explanation, but this hypothesis is one of many that must be eliminated before fraud can be
asserted. For purposes of our synthetic election data alone, we assume a given relationship
between geography and vote preferences within an election that is independent of arrival. Thus,
one way we may create fraud in the election is to add a within-precinct trend.”’

96 Idrobo, Kronick, and Rodriguez (2022).
97 See Appendix C for more on differentiating different trends.
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Applying Escobari and Hoover’s Methods to Synthetic
Data Reveals Flaws

We next go through the statistical methods presented in Escobari and Hoover’s paper, applying
them to synthetic data. In doing so, we see that to justify claims of fraud they require
unreasonably strong assumptions about voting patterns.

Difference Estimates

Suppose we have some election data and want to know if the late arrivals are in some way
different from the early ones. One way we may test this informally is to simply inspect the data.
In Figure 8, we show datawith no association between geography and arrival order. The late
arrivals (the last one-sixth of the results) are in green. There is no sign that the late
(“SHUTDOWN?") arrivals are different from the early arrivals.

Suppose instead that the SHUTDOWN tally sheets showed a different vote share. Using the same
model, we might see something like Figure 15, where the late sheets have a slightly higher share

than those that arrived earlier.

Figure 15

Synthetic Data with No Geographic Effect on Arrival Synthetic Data: Only Latest Arrivals Show Increased Support
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While the datain Figure 15 suggests a difference within precincts, a sharp change may be
detected even if vote shares are constant within each precinct. Suppose precincts transmitted all
polling station data either all early or all late so that nickels (precincts entirely orange) come
before dimes (precincts entirely green). Then, a benign shift in vote share may appear.

In either case, this sharp difference is the kind of effect difference models are good at measuring

more formally. In Figure 16, we add to Figure 15 the expected vote share based on the difference
model presented by Escobariand Hoover.%®

Figure 16
Idealized Difference Model

60
50
@

(7]}
E [==3) 2] [
S

30

20

0 2 WA .6 .8 1
ARRIVAL

Sources and Notes: Authors’ calculations.

If this were the actual data, we might have extra reason to be suspicious. In this synthetic data,
100 percent of the lowest vote shares came at the start of the countand 100 percent of the
highest vote shares came at the end of the count. Perhaps there would be a reason for this
within-precinct shift, perhaps not. However, the actual data is not so clean. Solongas such a
shift happens on average, the illustration is still appropriate. To see this, we may repeat the
analysis on the actual data presented in Figure 17. The orange line reflects the average Si share of
the 2016 referendum matched to the polling stations included in the TSE announcement. The
green line reflects the same for those stations reported after.

98 Escobariand Hoover (2020), Table 2, Column 2. See Appendix D for replication.
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Figure 17
Difference Model on 2016 Results
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and authors’ calculations.

As discussed earlier at length, the post-announcement polling stations more heavily supported
the referendum than the pre-interruption stations. This difference is also not necessarily
indicative of fraud in the 2016 referendum. This model merely indicates that there is something
different about the SHUTDOWN polling stations. This could be directly related to the fact that
they were not included in the TSE announcement (which could be fraud) or a consequence of
something not considered by the model resulting in the counting of nickels before dimes.

In Figure 18, rather than simply assuming the late arrivals have a lower share, we show synthetic
data such that geography is associated with both arrival and vote share. This common
determinant means that late arrivals will tend to be different — on average — than the early tally
sheets. Though there is a considerable trend in margin as arrival times increase, there is no such
trend within precincts. By failing to account for the trend, the model misleadingly detects a large
jumpinthe last sixth of the data. Escobari and Hoover would characterize this jump as due to
fraud, but no such jump exists in this data.
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Figure 18
Difference Model Misleadingly Detects Unexpected Support in
Late Arrivals
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We could construct data to match the left panel of Figure 6 more closely, with an upswing in
support among those transmitting later. However, this would be unnecessarily complicated. The
benign upward trend is sufficient here to see that the model, represented by the thick lines, is
clearly wrong, overestimating the earliest arrivals and underestimating those just before the
hypothesized break between early and late arrivals at the 5/6 mark. The thin dashed lines more
closely represent the data. While the model correctly discerns that the late arrivals tend to have

larger vote shares than the earlier arrivals, this has absolutely nothing to do, specifically, with the
last sixth — the SHUTDOWN polling stations.

One way of seeing that the difference model does not inform us about the SHUTDOWN stations is
to analyze other divisions of the synthetic data, as in Figure 19. Though the orange and green

lines shift up as the hypothetical breakin arrival increases, the difference between the two
remains the same.
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Figure 19
Difference Model with Varying Divisions
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Sources and Notes: Authors’ calculations.

More specifically, the difference in averages is exactly half the overall trend no matter where we
set the mark.?® The model tells us nothing about the SHUTDOWN polling stations, specifically.
The detected change in vote share is due exclusively to an overall trend in vote share driven by
geography alone and not at all caused by the late arrivals.

That thereis anoverall trend in the actual datais notin any dispute, as Escobariand Hoover
affirm. If any part of this upward trend has a benign explanation, then the fraud claim resulting
from the difference model is — generously — exaggerated. Nevertheless, Escobariand Hoover in
their original paper insisted that this model, applied to actual data, suggested the minimum
amount of detectable fraud.'®®

99 Because we construct the synthetic data to be linear and uniform in arrival time, this is true even if we choose a
different break point. The average at arrival time 1is 60, compared to 40 at arrival time O. If we break at arrival g,
then the average of the late sharesis 60 - (60 - 40)(1 - q)/2 and the average of the early shares is 40 + (60 -
40)q/2. The differenceis (60 - 40) - (60 - 40)/2 = (60 - 40)/2 = 10 no matter what g we choose.

100 Again, in their original paper, Escobari and Hoover referred to a model seeking to explain vote differences rather

than differencesin share — an additional problem.
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To correct for geographic effects, Escobariand Hoover do report the results of adding precinct-
level “fixed effects” to the model.'*' That is, they shift the shares in each precinct up or down so
that each precinct has the same average (adjusted) share while retaining any differences among
polling stations within each precinct. Because the polling stations in the synthetic data only
differ (within a precinct) due to noise, this means there is no trend in the adjusted data at all.

Figure 20 shows the effect of adjustment on the model.'° Given the adjustment, noincrease in
vote share for late arrivals is — correctly — detected.

Figure 20
Idealized Difference Model with Precinct-Level Effects
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101 Escobari and Hoover (2020), Table 2, Columns 4—6 analyze margins (MAS-CC vote difference as a share of valid
votes), rather than the shares (MAS or CC party votes as a share of valid votes) in Columns 1-2. We will continue to
illustrate with sharesin the synthetic data.

102 Figure 20 includes the added noise from random assignment of voters to polling stations. Without this, vote
shares would be exactly constant within precincts, and so all vote shares would be adjusted to exactly the overall
mean of 50. Likewise, we cannot present a similar figure for the 2016 data, as we match only at the precinct level.
The precinct-adjusted data is by construction constant if the raw datais constant within precincts.
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Furthermore, the core of the model makes sense applied to the adjusted data.'®® When applied to
the official data, Escobari and Hoover report that geography accounts for about 98 percent of the
observed change in vote margins. The remaining difference (fewer than 3,600 votes out of more
than 6 million) is an order of magnitude too small to account for Morales’s 10.56 percentage
point victory.'%*

Again, attributing even this remaining difference to fraud requires the assumption that it is the

late tally sheets that are in question as opposed to the early tally sheets — a Panic Pete problem.
The model itself does not distinguish between an unexpected gain of 3,600 votes for Morales in

the SHUTDOWN polling stations from an equally valid alternative: an unexpected loss of 18,000

Morales votes in the TSEannouncement.'®>

If an excess of 3,600 votes were otherwise proved to be the product of a fraud perpetrated by
Morales, then the former president ought to face legal consequences. But even accepting that
these votes were somehow invalid, that leaves Morales with more than 10.5 percentage points
legally cast votes than for Mesa, and a corresponding first-round victory.

However, Escobariand Hoover in their original paper write that with the use of these precinct-
level fixed effects:

[Variation due to] Electoral fraud will be erased if, for example, electoral fraud affects all
polling stations within the same precinct. In this case we will have that fraud is perfectly
collinear with the fixed effect, hence [the fixed effect] will wipe out some fraud and we will
not detect it. Moreover, identification will be coming only from precincts that have polling
stations before and after the shutdown.*¢

103 The vote margin is the difference in vote shares for the top two candidates. Columns 3—6 of their Table 2 apply
models to the vote margin (rather than share) for a particular party. For purposes of illustration, it doesn’t matter
if we relabel the synthetic vote shares as margins.

104 Further, the result fails to reject the hypothesis of zero “fraud” once vote shares are correctly computed. See
Rosnick (2019), Table 5.

105 Escobari and Hoover (2019) say the late votes are unexpectedly high in support of Morales, but this is not
statistically distinct from saying the early votes are unexpectedly low in their support for Morales. We may resolve
the difference by making a (dubious) inference that the unexpected difference (either way) is due to fraud. If we
reduce the late support for Morales to bring the margin in line with the early, this comes to aloss of about 3,600
votes relative to the official tally. If we increase the early support to bring the margin in line with the late, this
comes to a gain of 18,000 (about -5 x 3,600) because the difference in margin is applied to about 5 times as many
votes.

106 Escobari and Hoover (2019), 5.
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In other words, if a precinct is entirely reported late and has unusually high support for Morales,
then that will be captured by the precinct fixed effect and not SHUTDOWN — the variable they
use as a proxy for fraud. The use of polling-station level effects in this model thereby eliminates
the positive cross-precinct trend, leaving much less of the pre-post announcement differences
to be explained. That is, with polling station effects, the SHUTDOWN effect measures only the
within-precinct differences in margins between late and early stations.

If the unusually high support in the late precinct is due to fraud, then SHUTDOWN will fail to
capture it. Having possibly failed to capture some potentially fraudulent votes, Escobari and
Hoover feature the large unadjusted result (like Figure 18) as a minimum amount of “fraud” and
dismiss their own precinct-adjusted result (like Figure 20) as indicating an impossibly small
effect.

However, if the unusually high support in the precinct is explicable by any factor other than
fraud, then the unadjusted SHUTDOWN effect incorporates more than fraud. In effect, Escobari
and Hoover simply attribute the entire cross-precinct trend to fraud.

Aswe observed above, there is every reason to believe that the SHUTDOWN polling stations —
those notincludedin the TSE announcement — were much, much more favorable to Morales and
that Escobari and Hoover's estimate of fraud is utterly implausible.

Escobari and Hoover agree in their updated paper that the late reporting stations clearly favored
Morales in 2016. It would appear implausible, then, that their models could put the outcome of
the election in any doubt. Still, Escobari and Hoover proceed to offer inadequate analyses
employing the 2016 data.

Difference-in-Difference Estimates

Escobari and Hoover next expanded their model to see if the increase in Morales’s support went
beyond what could be expected by taking account of the referendum results in 2016. To do this,
they estimated four averages: the early and late shares for 2016, and the early and late shares for
2019. Theyreason that if the increase from early to late in 2019 exceeded the increase from early
tolatein 2016, then this excess increase indicates fraud. That is, in an idealized case with no
trends, we might see something like Figure 21 where the green 2016 shares were higher in the
last sixth. Even though the late stations in 2019 supported the incumbent less than the early

5 2 l. Nickels Before Dimes: Misleading Design in Escobari and Hoover’s “Natural Experiment” and Bolivia's 2019 Election



stationsin 2016, the difference between 2016 and 2019 was narrower among late stations than

early.!"’

Figure 21
Idealized Difference-in-Difference Model
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Thisis called a “difference-in-difference” model because we are comparing the changes over
time and then across groups. We take the difference in earlyand late 2019 (44 - 40 = 4)and
subtract the difference in earlyand late 2016 (47 - 45 = 2) to find that the 2019 shares rose by an
extra 2 percentage points. (Equivalently, we may take the late difference of 44 - 47 = -3
percentage points between 2019 and 2016 and subtract the early difference of 40 - 45=-5
percentage points between 2019 and 2016 for the same 2 percentage point “double-
difference.”)

Again, such an analysis simply observes that though the late arrivals showed additional support
in both elections, the additional support was greaterin 2019. Fraud presupposes that the 2
percentage point double-difference is suspect. The analysis does not suggest the late 2019

107 Note again thatresults in Figure 16 come in pairs — every 2019 result in orange corresponds to a 2016 result in
green — and these pairs “arrive” simultaneously. Escobari and Hoover claim to have arranged their data in this
fashion.
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shares are abnormally high rather than the lower early sharesin 2019, or the late shares in 2016.
Fraud in late 2019 arrivals is a possible conclusion if we assume that:

1. the2016 andearly 2019 votes are free of fraud, and;
2. thereisnobenignexplanation for the difference-in-difference of 2 percentage points.

Just asin Figure 18, the model may still report differences when there are stable trends
underlying the data. In Figure 18, the model failed because arriving tally sheets showed a general
trend toward increasing shares (trending upward when compared to a flat baseline). Below, in
Figure 22, the double-difference model fails when the 2019 slope is different from the 2016
slope.'*® While this could be due to an inexplicable trend over arrival times, here the 2019 results
are simply more sensitive to geography than the 2016 results — opposition polling stations
increased in their opposition and incumbent polling stations increased in their support. The
model again proposes a sudden shift in the last sixth of the data that does not actually exist.

Figure 22

The Difference-in-Difference Model Fails Where Trends Differ
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108 The difference model is in effect a special case of the difference-in-difference model: one where the 2016 slopeis
assumed to be zero. In the difference model, a slope greater than zero drove the model to find a change in support.
In the difference-in-difference model, aslope greater than that observed in 2016 does likewise.
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In this case, the double-difference comes to 5 percentage points. However, the difference is
entirely across precincts; late arrivals within each precinct have no higher share than the early
arrivals. Nor is there any late break in trend whatsoever. The difference-in-difference is because

voters at individual precincts were more consistently unified in 2019.

In Figure 23, we see a slightly tweaked model."*® The difference from Figure 22 is the addition of
precinct-level effects. That is, vote shares are adjusted in the model so that the average vote
share inany given precinct — across all polling stations and across both years — is the same for

every precinct.

Figure 23
Precinct Effects Do Not Improve the Difference-In-Difference Model
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In the difference model (see Figure 20), the polling-station plus noise explained all the available
data, so the adjusted vote shares wound up as a constant plus noise. With the addition of 2016
data, thisis nolonger true. Early arrivals tend to have higher vote sharesin 2016 thanin 2019,

109 Escobari and Hoover (2020), Table 3, Column 6.
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and vice versa for late. So now the precinct average of 2016 and 2019 are constant, and the
overall upward trend is removed, just as in the difference model.

Note that the underlying data is the same as in Figure 23 — only the model changes.

Escobari and Hoover write that this model “controls for heterogeneity across precincts and
polling stations that did not change between 2016 and 2019.”""° To be more precise, the effects
control for voting tendencies that vary across precincts, but the effects do not control for voting
tendencies that vary across elections.

By way of example, suppose that the campaigns sow divisions between rural and urban voters, so
that urban voters move toward the opposition and rural voters increase support for the
incumbent. If there is a bias toward counting urban votes first, then contrasted with 2016 the
incumbent vote sharein 2019 will be relatively low early and relatively high late. The
heterogeneity — the geographic variation across precincts — does not change between 2016 and
2019. However, the effect of that heterogeneity on voting tendencies is not stable across
elections, and Escobari and Hoover do not control for it.

Likewise, it does not control for anything like a precinct’s soft support (illustrated in Figure 4)
thatisitself unchanged from one election to another. While the soft support in our example does
not change across elections, it swings from support for the incumbent to support for the
opposition. Escobari and Hoover implicitly assume that soft support is constant across polling
stations.

Because the precinct-level effects pick up the overall trend inclusive of both elections, adjusted
vote shares for each year trend in equal and opposite directions; the difference in slopes is
maintained from Figure 22 to Figure 23. The difference-in-difference (half the change in slope)
is therefore the same. The model says that in 2019 the late sharesrose by 2.5 percentage points,
while those in 2016 fell by 2.5 percentage points — leaving the same 5 percentage point double-
difference observed in the basic difference-in-difference model.

We could tweak the model again, following Escobari and Hoover and adding polling-station fixed
effectsin lieu of precinct-level.""Here, things get stranger. Because vote shares do not vary apart
from noise in the synthetic data, this would seem no different than using precinct-level effects.

110 Escobari and Hoover (2020), 13.
111 Escobari and Hoover (2020), Table 3, Column 4.
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However, polling stations are defined as late based on 2019 arrival alone, so there is no way of
distinguishing (a) a late polling station that has an unexpected vote share because it is late, from
(b) alate polling station that has an unexpected vote share because it has an unexpected polling -

station effect.

Toidentify the differences between 2016 and 2019, Escobari and Hoover assume thatin 2016
late polling stations have on average the same station-adjusted vote share as early polling
stations. That is, though the solid-green model predictions on the adjusted data of Figure 23
shifts down for the last sixth of the data, there is no such shift in Figure 24. But the difference in
vote shares from 2016 to 2019 within each polling station must be preserved, so all the late vote
shares for both years must be adjusted upward (and all early vote shares adjusted downward),
creating breaks in trends for both the 2016 and 2019 vote shares.
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Itis imperative to recognize that the breaks in trend observed in the adjusted data are completely
manufactured by Escobariand Hoover’s modeling choice. We see in Figure 24 that within the
highlighted precinct the adjusted vote shares jump upward even though the actual vote shares

are constant throughout the precinct.

Equivalently, the late polling-station effects (which have been subtracted from the actual vote
shares to create the adjusted vote shares) must shift suddenly downward, as in Figure 25.
Escobari and Hoover have implicitly assumed that there is something inherent in the late
stations that makes them less favorable to Morales than the trend suggests. Again, we know this
is not true in the synthetic data.

Figure 25
Escobari and Hoover’s Polling Station Effects Drop Suddenl
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Though it may seem very odd, this fortunately all comes out in the wash because it is the double-
difference that is of interest. So long as the effects for polling stations are all shifted by the same
amount in each group (early and late), the differences between 2019 and 2016 for each group are
unchanged and therefore the double-difference (difference in each group’s difference) is not

changed. Because there are nowithin-precinct differences, polling-station level effects can add

nothing to the analysis.
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In Figure 26, however, we repeat the analysis using different synthetic data. This time the 2019
results include an additional within-precinct trend."? The overall difference in trends is still 10
percentage points of vote share, but now half is due to geography and half is artificial. Yet the
main result is still the same: a double-difference of 5 percentage points. The model does not
distinguish trends due to geography from trends within precincts.

Figure 26
Same Overall Difference in Trends Creates Same Double-

Differences Whether or Not Any Within-Precinct Trend Exists
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Put simply, these models do nothing to explain why the vote sharesin 2019 grow faster than
those in 2016, but rather pick up the difference in trends and report it as a shift in the late
arrivals. Escobari and Hoover simply take this indirect measurement of the observed difference

and call it fraud.

112 Note that the within-precinct trend is visible in the adjusted data. Even among the early stations, the adjusted
2019 results trend up and the 2016 trend down.
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‘“Evidence” of Widespread Fraud

Escobari and Hoover proceed next to permit a benign common trend as well as precinct effects.
This adds absolutely nothing, as it is the difference in trends that drives the observed double-
difference."* Again, Escobari and Hoover pick up the fact that 2019 results are more

geographically sensitive thanin 2016.

Figure 27

An Additional Trend for Late Stations in 2019 Doesn’t Fix
the Double-Difference
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Their next modelis a step backward." There, Escobariand Hoover again add polling-station
level effects. Again, facing a choice, they simply impose on the adjusted model that there be no

113 Escobari and Hoover (2020), Table 4, Column 3.
114 The actual addition here is the irrelevant “COMPUTO” variable: the timing of the polling station in the official

count.
115 Escobari and Hoover (2020), Table 4, Column 4.
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2016 trend. The polling-station effects must compensate for this, resulting in the adjusted data
and model of Figure 27. Again, Escobari and Hoover's model tries to accommodate the difference
in trends, and picks up a nonexistent trend in the late polling stations as well as a nonexistent
break.

Thisis almostidentical to Figure 24, except that it actually picks up the post-interruption trend:
the orange line slopes upward for late arrivals in 2019 only. However, the adjusted vote shares
trend upward in both years within-precinct. Escobari and Hoover highlight this difference, but it
is, again,completely artificial. The (now varying) double difference is still misleading for the
same reason as before. The apparent break is due to the differencein trends.

At long last, Escobari and Hoover acknowledge what has been clear, writing that the “gap
[between 2016 and 2019] appears to be closing throughout” arrival times."® As we have noted
above, there may be perfectly benign reasons for this. The existence of soft support, or a relative
decline in urban support, may cause an early gap to shrink. The authors are undeterred, however,
writing:

We now turn to assess the hypothesis that fraud existed in pre-shutdown ballot boxes. We
dosobyrelaxing the parallel trends assumption and by disentangling the effect of timing
of the arrival from the effect of the shutdown.'’

The new underlying assumption isagain that there isno 2016 trend in the adjusted data, but they
now allow the model to pick up the difference in trends, as in Figure 28. This is precisely what we
would want from a model, if the difference in trends would be linear absent any fraud. This model
correctly discerns that there is no break in the last sixth of the synthetic data.

116 Escobari and Hoover (2020), 18.
117 Escobari and Hoover (2020), 18.
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Cross-Precinct Trends as Well as Within-Precinct
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In the synthetic data, the trends are explicitly linear, so there is no break — no unexpected
difference in the last sixth of the polling — and so no unexpected double-difference.

Escobariand Hoover's reported results indicate that taking the difference in slopesinto account,
the model fails to explain only 1 percentage point of Morales’s margin at the late polling stations.
This comes to about 0.18 percent of all valid votes. Even if Escobari and Hoover attributed this
unexplained double-difference to fraud, it would be about one-third the amount necessary to
reverse the official outcome of the election.

This ought to be the end of the story, but Escobari and Hoover offer acompletely different
interpretation of their results. Rather than “relaxing the parallel trends assumption” by allowing
the differences from 2016 to 2019 to trend, they argue that the differences in slopes is itself
evidence of fraud. Because the effect is 5.72 percentage points over the course of arrivals, they
infer half thisamount — 2.86 percent of all valid votes — to represent fraud in favor of Morales.

6 2 l. Nickels Before Dimes: Misleading Design in Escobari and Hoover’s “Natural Experiment” and Bolivia's 2019 Election



Itis hard to overstate how pernicious this shift in focus really is. Their work to this point has
expressly centered on the interruption of public reporting of the unofficial results after the TSE
announcement, arguing that the interruption casts suspicion on polling stations reported after
that point. They even argued that the fact that the post-interruption results were (to them)
seemingly scattered at random throughout the official count served as further evidence that the
electoral authorities had attempted to evade detection."® However, the fact that the results
associate with arrival time — and ultimately that the parallel trends assumption is false —
invalidates all their analyses so far.

Even though there may be benign explanations for nonparallel trends, and Escobariand Hoover
recognize the problem and propose a partial fix, they simply argue that if their central
assumption of parallel trends is wrong (thereby invalidating all their previous analyses) then that
too is evidence of fraud.

Even though there may be benign explanations for nonparallel trends, and Escobariand Hoover
recognize the problem and propose a partial fix, they simply argue that if their central
assumption of parallel trends is wrong (thereby invalidating all their previous analyses) then that
too is evidence of fraud.

They do this by characterizing the difference in slopes (the orange line in Figure 28) asa 2019 -
specific within-precinct trend, which is clearly untrue in the synthetic data. Within precincts, the
differences between 2016 and 2019 synthetic vote shares are — by construction — constant.
There can be no difference in within-precinct trends. We see in Figure 28 the adjusted marginsin
the highlighted precinct trending up, but exactlyin parallel. Again, there isno 2019 -specific
trend within precincts. The interpretation offered by Escobari and Hoover is wrong for the
synthetic dataand there is noreason to think it any less wrong when applied to the official results
in Bolivia.

Even if we assumed that the overall trend is indicative of fraud, there is absolutely nothing that
points to it as fraud on behalf of the incumbent. It is equally valid to argue that the difference in
trends is consistent with decreasing fraud as the opposition finds fewer and fewer opportunities
to manipulate the count.

This is exactly the Panic Pete problem we observed in Figure 5. The difference in slopes — even if
simply assumed to be the result of fraud — simply doesn’t tell us whom the fraud favors.

118 Escobari and Hoover (2019), 6. This argument does not hold up to scrutiny. See Rosnick (2019).
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Moreover, itis only the strong, unjustified, assumption that the trends should be parallel that
even suggests any possibility of fraud.

Worse, Escobari and Hoover erroneously report their observed effect on the official data (0.57
percentage points of margin per 10 percent of the count) as consistent with Idrobo et al. who
themselves reported a within-precinct trend of about 0.5 percentage points over 100 percent of
the count — afull order of magnitude smaller than the effect claimed by Escobariand Hoover.

Escobariand Hoover do put forth a theory of fraud that they say could explain the trend.
Specifically, they suggest:

It takes time to implement fraud, so polling stations that took longer to arrive at the
Electoral Court are more likely to be contaminated with fraud. Hence ARRIVAL captures a
treatment that grows gradually ..."”

To be clear, they offer no explanation for why later polling stations would have more fraud than
earlier ones. Itis the prevalence of the fraud that may increase over time, not the size of the fraud
atany given station. They suggest time is required — “For example, to rewrite the booth minutes
and forge signatures”'?° — but rewriting implies that there was a first tally for which none of the
participants retained their copy, and none waited for the actual transmission of the results.
Barring that, it would be faster — not slower — to simply fabricate totals than to count the actual
ballots. A Potemkin count to avoid suspicion at nearby polling stations in the same precinct
would be at least as rapid. The mechanism is implausible, and is indistinguishable from the
completely benign explanation that vote shares were more geographically sensitive in 2019 than
in 2016 — that support was particularly low on average, early, for Morales, where his support was
already relatively weak and fleeting. On average, areas where Morales’s support was strong and
unyielding were counted later. Nickels before dimes.

Finally, in discussing these results, Escobari and Hoover repeat unsubstantiated suspicions
regarding the vote from Argentina, citing a string of false and misleading statistics.’™

119 Escobari and Hoover (2020), 20.
120 Escobari and Hoover (2020), 20.
121 For details, see Appendix E.
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Triple Differences

Escobari and Hoover next stretch even further, with “triple differences.”

Their difference models contrast early and late vote shares. Their difference-in-difference
models contrast early and late vote shares as they differ from 2016. As observed above, the
difference modelis a special case of difference-in-difference, where the 2016 vote shares are
implicitand do not change from early to late arrivals. The contrasting difference is assumed to be
zero.

A “triple difference” model extends this again. Escobari and Hoover seek to contrast the
observed double-difference (2016 vs. 2019, early vs. late) to a second double-difference. That is,
the difference-in-difference modelis a special case of the triple-difference, where the
contrasting difference-in-difference isassumed to be zero.

Theideais thatevenif, say, the 2019 trend in MAS vote share differs from the 2016 trend in MAS
vote share, it may be that the same difference in trends shows up for non-MAS parties as well. In
Escobariand Hoover’s interpretation, to the extent any difference in trend is not confined to
MAS, it is not fraudulent (or at least not a MAS-specific fraud).

Thus, if the MAS share rises 10 percentage points fasterin 2019 relative to 2016, resultingin a
double-difference of 5 percentage points, but the CC sharerises 6 percentage points slower than
2016 for adouble-difference of -3, then the triple-difference is 5 - (-3) = 8 percentage points.

Of course, we don't expect MAS shares to runin parallel with CC. Nor would we expect anything
causing MAS shares to rise more rapidly to also cause CC shares to rise more rapidly. To perform
this analysis, Escobari and Hoover must pick parties that they can justify, assuming such parallel
trends (and to Siand No in 2016). They pick Movimiento Tercer Sistema (MTS) and Bolivia Dice No
(21F), respectively, to parallel MAS and CC. There are two very important problems with this
approach.

First, Escobariand Hoover misstate the formula for a true triple-difference.'?? There should be
eighttermsin atriple-difference (seven stated explicitly, and one constant implicit in the set of
controls).”” In the case of Escobari and Hoover’s triple-difference, the double-difference for MAS

122 Escobari and Hoover (2020). Equation 4 shows six terms, not eight.
123 See, for example, Escobari and Hoover (2020), Equation 5.
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in 2019 is made in comparison to Siin 2016,'>* but the double-difference for MTS in 2019 is also
made in comparison to Siin 2016. When the triple difference is calculated, everything involving
2016 simply drops out. Thus, we are left with not a true triple-difference but a double difference
with parties (comparing MAS to MTS) instead of years (2019 to 2016). This is unclear in their
formulation because two terms are missing. These missing two cancel exactly two terms written,
leaving only four terms — not six or eight. A correct construction proceeds as follows, starting
with single differences and working up:

B 4s = LateMAS — EarlyMAS
BPrs = LateMTS — EarlyMTS
BPes = LateYES — EarlyYES

DD _ pD D
:BMAS - ﬁMAS - ﬂYES

DD _ pD D
Burs = Burs — Byes
DDD _ pDD __ pDD _ pD _ D
= Pmas mrs = Bumas — Burs

The flip side is that two of the terms in their regression equation (e.g., a3 and, ¢ ») must be zero
because there is no difference between what they call “TREAT” and non-“TREAT” results in 2016
— both are Si. “Treatment” in the sense suggested by Escobari and Hoover can only have an
effectin 2019, where we can distinguish MAS and MTS votes. Restricting the model to a double-
difference using only 2019 data has absolutely zero impact on the estimated “triple” difference.
Replacing actual 2016 results with completely random numbers has noimpact on the triple
difference.'”

The other problem is that the parallel trends assumption makes no sense in this context. Escobari
and Hoover assume parallel trends based on the correlation between MAS and MTS votes in the
earlyresults. However, this is not sufficient for multiple reasons.

First, the baseline differences are assumed equal, even though MAS is a major party and MTS
minor. Suppose voters in one precinct are twice as likely to vote for MAS as are voters in another

124 More precisely, they look at differences between MAS and CC and differences between Siand No — margins, rather
than vote shares. Just as with the previous analyses, the problems carry over. We use shares rather than margins
here for clarity.

125 The number of observations is even more confusing than in earlier results. Escobari and Hoover (2020) report
136,318 observations, though there ought to be at most 2 per polling station pooled across years — or 129,844,
Prior to their Table 6, they report no more than 66,595 observations (Table 3, Column 4) — a number inexplicably
more than the total number of polling stations available in the data. Twice this is 133,190, still short by 3,128.
Consequently, thereis no sensible way to replicate the results.
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precinct — say, 20 percent compared to only 10. Are voters also twice as likely to vote for MTS —
say, 10 percent compared to only 52 Then the MAS vote share rises twice as fast as that of MTS;
they are not parallel. We can get the shares to follow parallel trends by tripling, rather than
doubling, the MTS share of the vote.

Second, Escobariand Hoover justify assuming parallel trends based on the (pre-interruption)
correlation between votes for MAS and votes for MTS. The vote shares do correlate. However,
they are complements in some geographic areas (parties succeeding and failing together), and in
others they are substitutes (approaching zero-sum competition for votes). In addition, Escobari
and Hoover report their correlations based on raw votes — not on shares of valid votes. Of course,
even within asingle precinct, MAS and MTS will both see larger numbers of votes at larger polling
stations than at smaller polling stations that report earliest.

Figure 29
Correlation Between Matched Parties Varies By Support for Referendum
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Sources and Notes: OEP (2016b), OEP (2016¢), OEP (2017), OEP (2019b), OEP (2019c¢), OEP
(2020b), OEP (2020c), Rosnick (2020a), TSE (2019a), and authors’ calculations.

In Figure 29, we have divided the precincts into five groups of roughly equal size (919-949
precincts) based on opposition for the referendum in 2016 as a share of valid votes (a proxy for
how “right” the precinct leans), so the groups are shown “left” to “right” politically. In more
left-leaning precincts, the MAS and MTS shares substitute (negative correlation), and in more
right-leaning precincts, MAS shares complement (positive correlation). Likewise, CCand 21F
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correlate negatively in intensely opposition areas, but positively in areas supportive of the
referendum.

Escobariand Hoover’s basis for the parallel trends assumption is again very much in doubt.

Regardless, Escobari and Hoover expressly attribute any difference in trends between MAS-CC
and MTS-21F as fraud. As MTS and 21F both have low vote shares throughout, their differences
arealsosmall and cannot trend much. Any meaningful trend in net votes for MAS will appear to
be fraud.

Thinking in terms of the vote margins, changes in the minor-party margin (MTS - 21F) greatly
limit how much the major-party margins may change without creating a “triple” difference. And
the party shares are too small for the minor-party margins to change much. If MTS and 21F
together claim only 5—7 percent of the valid vote, then their difference in shares can likewise be
no more than 5—7 percentage points. If MTS got a zero share early and 21F zero share late, this
would mean at most a 10—13 percentage point trend. In practice, the minor-party margins
trended much less.

Table 6
Minor Parties, Being Small, Cannot Trend Much
Major Margin Minor Share Minor Margin Difference
(MAS-CCQ) (MTS+21F) (MTS-21F)
(A) (B) (@) (D=A-2B)
Early Polling Stations
From Early Precincts 9.47 5.29 -2.76 -1.11
From Split Precincts 6.82 5.70 -3.28 -4.58
Late Polling Stations
From Split Precincts 19.54 5.00 -2.57 9.54
From Late Precincts 52.12 6.73 -2.49 38.67
Total 10.56 5.49 -2.99 -0.42

Sources and Notes: OEP (2020b), OEP (2020c), Rosnick (2020a), TSE (2019a), and authors’ calculations.

Thus, we have seen that the triple differences are not actually triple differences, and Escobari and
Hoover lack justification in assuming that the parties show parallel trends. They fail to fully
account for nickels before dimes. Furthermore, the resulting “triple” differences suffer the same
Panic Pete problem as the difference-in-difference results: even assuming that fraud drives the
lack of parallel trends, the approach cannot suggest which party the presumed fraud hurts and
which it helps.
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In short, Escobari and Hoover do not offer any convincing evidence based on the 2016
referendum data that there was fraud, let alone fraud sufficient to alter the official outcome of a
first-round Morales victory.

Conclusions

In the end, Escobariand Hoover offer a series of models, none of which suffice to capture benign
shifts in support across geography or elections. Rather than seeking explanation for such shifts,
Escobari and Hoover simply label each failure of their models as evidence of fraud.

Escobari and Hoover claim to have estimated fraud of “2.50% of valid votes,” which is more than
four times the amount required to change the outcome of the election. They specifically claim to
find 0.58 percentage points of fraud in the polling stations that reported after the interruption;
alone, this would suffice to change the outcome. But as our Table 4 demonstrates, such extensive
fraud requires implausible assumptions if the pre-interruption results are to be believed. To
reach their conclusion, Escobariand Hoover must disbelieve the pre-interruption results. They
justify this disbelief with a “triple-difference” model, which is not plausibly grounded.

o The “triple” inthe triple difference comes from contrasting 2019 to 2016 to the minor-party
results. But the 2016 referendum had no minor parties, so this cannot be a true triple
difference, and Escobariand Hoover refuse to share data or methods that indicate otherwise.
In fact, the 2016 data is completelyirrelevant to the calculation of the triple difference.
Replacing the actual 2016 results with random or otherwise utterly fabricated results has zero
impact on the estimate.

o Regardless, the assumption of parallel trends between the major and minor parties is
implausible onits face: minor-party support does not and largely cannot move percentage
point for percentage point in step with major-party support.

Along with this “triple-difference” model, Escobariand Hoover offer a “difference-in-
difference” model with nonparallel trends. This does not find meaningful “fraud” in the post -
interruption results. Yet Escobari and Hoover offer no convincing argument as to why the trends
should be parallel, why nonparallel trends should indicate fraud to the exclusion of all alternative
explanations, or why such nonparallel trends should indicate fraud favoring Morales, specifically.

Surrounding this obviously flawed conclusion of widespread fraud, Escobariand Hoover present
models all based on assumed parallel trends. Thus, Escobari and Hoover argued both that —
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given the known shift in vote shares — there is fraud among late arrivals if the trends are parallel,
and thereis fraud everywhere if they are not. Whether directly or indirectly, they simply measure
the difference in trends and label that “fraud.”

Escobari and Hoover fail to meet any serious standard of evidence with respect to widespread
fraud, let alone offer statistical evidence that the official result of Bolivia’s 2019 presidential
election should be questioned. In this, they join the OAS in destroying confidence in the electoral
process.
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Appendix A: Regression Discontinuity Analysis

Escobari and Hoover conclude their series of analyses with aregression discontinuity analysis. In
many ways, this is a step backward in terms of understanding the election. In effect, itisareturn
to their earliest difference estimates, as there are no considerations given whatsoever to
geography, nor are there considerations of the 2016 results. Simply, rather than assuming a
constant difference between MAS and CC vote shares among the early arrivals, Escobari and
Hoover allow a trend. They assert that absent fraud, the results of early arrivals should smoothly
transition into the results of later arrivals.

However, there are obvious problems with this approach. In Figure A1, we see a replication of
their Figure 5, illustrating an apparent break in trend for the last 5 percent of the vote.

Figure Al
Reproduction of Escobari and Hoover’s Figure 5
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Sources and Notes: Rosnick (2020a), TSE (2019a), and authors’ calculations.
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Thereis no clear explanation for why the focus has shifted to the last 5 percent of the count,
except tosay: “Our focus on the 0.95 cutoff follows the discussion of the statistical section of the
(Organization of American States, 2019, p. 88) report that shows graphical evidence of an
apparent discontinuity at 0.95.”12¢

As we have pointed out previously,’?” Nooruddin, on behalf of the OAS, also offers no explanation
for this choice. Furthermore, the 95 percent mark does not appear to be interesting, relative to
other choices of break. For example, the same approach shows Mesa's share of the vote jumping
sharply at 80 percent. Nooruddin’s findings are dependent on the use of unequal bandwidths on
either side of the break — as computed, the “left” side is not actually comparable to the “right.”
Finally, even if a break were to be convincingly argued, the results of the last 5 percent of the
countare predictable. If we didn’t know the actual results to the right of the break, but
substituted instead our predictions for those vote shares and applied the same method, we find
the determination of a “discontinuity” is expected — not unexpected. In any case, the OAS
erroneously suggests a breakin the last 5 percent of actas verified, not the last 5 percent that
were transmitted.

However, there is an even simpler piece of evidence suggesting that the analysis does not
demonstrate fraud. In Figure A2, we perform the same analysis as in Figure Al; the only
differenceis that we employ 2016 data. The similarity between the two would be striking were it
not already abundantly established that what we are seeing is caused by the ordering of the
count, i.e., by construction common to both. Nickels before dimes.

126 Escobari and Hoover (2020), 26.
127 Rosnick (2020c¢).
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Figure A2
Reanalysis Based on 2016 Referendum Results
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Sources and Notes: OEP (2016b), OEP (2016c), OEP (2017), OEP (2019b), OEP (201 9c), OEP (2020b), OEP (2020c),
Rosnick (2020a), TSE (2019a), and authors’ calculations.
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Appendix B: Escobari and Hoover’s Figure 4

Figure B
Escobari and Hoover’s Figure 4

Figure 4: MAS vote share upon arrival at the Electoral Court
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Notes: The left-hand side shows MAS (or YES) votes as a function of the arrival of the polling stations
at the Electoral Court, (ARRIVAL). The right-hand side shows the share of shutdown polling stations as a

function of ARRIVAL.

Sources and Notes: Escobariand Hoover (2020).
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Appendix C: Handling Within-Precinct Trends

In the synthetic data, we are simply assuming that within-precinct trends indicate fraud. We are
then left with a Panic Pete problem: where along the arrival is the fraud located? Toillustrate, we
have Figure 13.

We may try to isolate the within-precinct trend through stratification. We may examine each
precinctin isolation, estimate the trend for each precinct, and average the results to see if there
is an overall tendency. Unsurprisingly, this is a major approach of Idrobo, et al. They examine
Morales’s margin (Morales’s vote share minus that of runner-up Carlos Mesa) across the share of
the vote publicly reported at any time (as opposed to arrival — the time a precinct successfully
reports its results to the election offices). They find an unexplained within-precinct trend of
approximately one-half of one percentage point additional (net) support for Morales from the
start to finish — or 0.005 percentage points per percentage point of progress.'?® Though
interesting, thisis unimportant in political terms.

Another approach would be to divide the precincts by support for the referendum. This has the
added advantage that in the actual data, the individual trends for precincts with few polling
stations are highly sensitive to few votes or to very small changes in timing.'? In precincts with
no polling stations, the trend is impossible to compute. In stratifying by the results of another
election (assumed free of fraud) rather than individual precincts, we effectively pool multiple,
but similar, precincts. This allows precincts with single polling stations to contribute to the
analysis. The disadvantage is that by combining precincts in each stratum, we fail to capture all
cross-precinct differences that may correlate with arrival. Cross-precinct, as well as within-
precinct trends, within strata may remain.

For example, on average relative to the referendum, Morales lost support in capital city precincts,
and much less in rural precincts. Thus, we might expect that within a narrow range of support for
the referendum, support for Morales was higher in rural precincts than in urban. As the rural
precincts tended to report later, this would create within-stratum trends over the count.

128 Idrobo, Kronick, and Rodriguez (2022), Figure 4b.

129 Suppose a precinct with only two polling stations transmits both results at the same time so that the arrival
variable differs by only 1/35,000. If the first polling station reported 4 of 10 votes for one candidate, and the
second reported 100 of 200, then the trend is (50% - 40%)/(1/35000) = 35000/10, or 3,500 percentage points of
support per percentage point of progress in transmission. If just one more personin the first station had voted for
the candidate, there would be zero trend.
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Stratification onreferendum results alone does not suffice. However, the referendum results do
explain much of the overall trend.

In Figure C, we illustrate by restricting the synthetic data of Figure 5 to precincts within a narrow
stratum of support for the referendum. The election vote shares are, of course, unrestricted.
Because the division limits the amount of cross-precinct variation and there is no additional
source of variation, the within-precinct trend dominates the trend within the stratum.

Figure C
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Sources and Notes: Authors’ calculations.
For purposes of the synthetic data we produce, it is sufficient to recognize (a) that we may

generate data with trends within or merely across precincts, or both, or neither; and (b) that care
must be taken to ensure that these different trends are identified separately.
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Appendix D: Escobari and Hoover’s Table 2

Table D
Replication of Escobari and Hoover’s Table 2
CcC MAS MAS-CC
(A) (B) (©) (D) (E) (F)
Variable
-8.268 7.975 16.26 7.243 6.762 0.377
SHUTDOWN ™ (0324)  (0.343)  (0.653)  (0.437)  (0.464)  (0.194)
36.86 46.69 9.830 11.28 11.36 12.39
Constant
(0.136) (0.134) (0.266) (0.162) (0.151) (0.063)
Fixed Effects’
Municipality 129.6
Locality 23.49
Precinct 124.7
Observations 34,529 34,529 34,529 34,529 34,529 34,529
R-squared 0.017 0.016 0.017 0.640 0.740 0.958

Sources and Notes: OEP (2020b), OEP (2020c), Rosnick (2020a), TSE (2019a), and authors’ calculations. Dependent variables
are percentages of Vdlidos En Acta (frequently missing or otherwise misreported on the tally sheets) and not of official valid
votes. Standard errors in parenthesis are robust. Differences from Escobari and Hoover noted in red.

t F-test for fixed effects computed based on non-robust errors.
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Appendix E: Escobari and Hoover’s False and
Misleading Claims About Argentina

e Claim1:“137 ballot boxes recorded over 90% of their votes for Morales.” '3°

Thisis false. There were only 113 such ballot boxes out of 711 total. If that seems high, consider
that 10 of the 66 polling stations in the United States and 4 of 29 in Italy saw Morales getting less
than 10 percent of the vote.

o Claim 2: “while participation rates increase on average 4.8% between 2016 and 2019
across all ballot boxes, for Argentina our data shows they increased by 154.6%."™'

In fact, the rate of turnout from abroad in 2016 (31.3 percent) was well below domestic (86.7
percent), and turnout in Argentina was particularly low — only 25.6 percent of eligible voters
castaballot. In 2019, the rate of turnout from abroad nearly doubled to 61.6 percent, but the
2016 referendum was exceptional — not the rule. Turnout in Argentinaranin the low 60s for
general electionsin 2014 and 2020, as wellasin 2019. The OEP offered explanations for the
particularly high rate of absenteeism, including nonmandatory participation, general
disinterest, and seasonal travel.™?

Given its particularly low basein 2016, the increase in turnout from Argentina is not large.

e Claim 3: “There is even a ballot box where Morales officially recorded 153% of the valid
votes.” (Added footnote: “The official Electoral Court records show seven polling
stations where MAS votes exceed the total number of valid votes.”)

Thisis false. There is not a single polling station where this is true in the official count for any
party. In fact, at every polling station, the official total number of valid votes is exactly equal to
the sum of the official votes for each party. The polling station to which Escobari and Hoover
referis mesa number 1579, where MAS received 167 of 189 valid votes.

130 Escobari and Hoover (2020), 20.
131 Escobari and Hoover (2020), 20.
132 Mayora and Rodriguez (2016).

133 Escobari and Hoover (2020), 20.
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The “153%" statistic comes from dividing 167 by 109 — the “Validos En Acta.” For nearly every
polling station in the official data, the “Validos En Acta” is an initial transcription of the “Votos
Validos” check on the acta — the summary record produced at the polling station. This number
has no official standing, but rather is supposed to be used by the jurors to help ensure that the
count is free of math errors. However, the figure is often incorrect due to arithmetic error or
misunderstanding on the part of the jurors as to what number belongs there. Sometimes, it is
missing from the acta altogether. For purposes of determining the election outcome, it is the
sum of officially recognized valid votes for parties that is legal, not the numberreported on the
acta. In the case of mesa 1579, e.g., the middle digit “8" had been transcribed incorrectly as “0.”

In fact, the sum of “Validos En Acta” throughout the election is 6,137,778. By contrast, the
official count of valid votes is 6,137,671. Escobari and Hoover agree to this latter sum, although
they employ the former numbers in computing party vote shares and margins.’* We have
previously pointed out their inconsistent use of official and unofficial valid vote totals.

134 Escobari and Hoover (2020), Table1.
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Appendix F: More Considered Estimation of the Final
Election Results

In Table 4 above, we produced one very simple forecast of the final election results based on (1)
the official results at polling stations included in the TSE announcement, and (2) the total
number of valid votes officially recorded at all polling stations. This forecast made additional use
of the 2016 referendum results to estimate the 2019 results in precincts for which the TSE had
reported no results whatsoever.

The total number of valid votes officially recorded at late polling stations would not be known
with certainty at the time of the TSE announcement; these we had presumed correct in order to
simplify the analysis.

In the following estimation, we trade simplicity for additional rigor. Here, we forecast a range of
possible outcomes consistent with the data as was available at the time of the TSE
announcement: the results as announced, and the number of voters eligible at each polling
station. The number of valid votes in each outstanding precinct, in particular, are forecast based
on the patterns of turnout reported at the time of the announcement. No use is made of any prior
election results, nor are the forecasts based on any results reported after the announcement.

To accomplish this, we assume that voters are identical within a given precinct. The voters
(actual or potential) are divided into four groups: for Morales, for Mesa, for any other candidate
(other), and any nonvalid (blank, null, or nonvoting). Within any precinct with any polling
stationsincluded in the TSE announcement, the distribution of voters is assumed Dirichlet-
multinomial with prior alpha = (1,1,1,1). For precincts with no results available at the time of the
TSE announcement (a “target” precinct), the parameters of the Dirichlet-multinomial draw are
imputed at random from among any representative precincts. In turn, representative precincts
are determined as follows:

If a target precinct lies in a zone containing announced results, then the precincts of that zone
with any announced results are the representative precincts for the target. Otherwise, if a target
zone lies in a district containing announced results, then the zones of that district with any
announced results are the representative zones for the target. The process of selecting
representative geographies expands as necessary until representative subgeographies may be
selected.
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Toillustrate, the precinct of Unidad Educ. Eduardo Lopez O E. Don Bosco had no polling stations
included in the results announced by the TSE. Thus, we look for other precincts in Zona 45,
Distrito 33, with available data. Finding none, we expand the search to all of Distrito 33 (Champa
Rancho). We see that only one polling station located in Champa Rancho was included in the TSE
announcement — that of U. E. Alcides Arguedas A. We therefore infer that Champa Rancho’s zona
San Juan Bosco must be the representative zone for O E. Don Bosco. Had results existed inan
additional zone of Distrito 33, then we would select arepresentative zone at random between the
two. Given that San Juan Bosco is the representative zone, the representative zone is (trivially)
Alcides Arguedas A. Thus, results at O E. Don Bosco are imputed as if those polling stations were
an extension of the precinct Alcides Arguedas A.

To take a more extreme example, no results from Colombia were reported in the TSE
announcement. Thus, we choose at random a representative country for Colombia from among
the many countries with early results. Suppose we choose the United States. This leaves us five
states, plus the District of Columbia, from which to draw at random a representative department.
If we choose Virginia, we have Arlington and Fairfax from which to draw a representative
province. The only available municipality in Arlington is Arlington itself, the only available
district in Arlington is Distrito Arlington, and the only available zone in that district is Zona
Virginia. Thus, having selected Arlington at random as the representative province, we may only
choose Drew Model Elementary School or Wakefield High School as the representative precinct
for our target (the embassy in Bogota, Colombia). We flip a coin (choosing, say, Wakefield) and
perform a Dirichlet-multinomial draw for the embassy based on the parameters for the
representative precinct (Wakefield High).

In this way, we impute voters at all polling stations not announced by the TSE."*> Because the
representatives and the voters themselves are selected at random, we may repeat the entire
process many times and produce different results. This yields a range of credible projections for
the final results. In Figure F, we see a distribution of final margins based on 1,000 such
imputations.

135 One very technical note: where the number of available polling stations is very limited, we may — again at random
— choose to select arepresentative from a wider geography. For example, when we determined that Alcides
Arguedas A. was the only available precinct to represent O E. Don Bosco, because Alcides Arguedas A. is the only
precinctin Distrito 33 with available data, this was an oversimplification. We may sometimes choose to go beyond
Distrito 33 and follow the same procedure using all of the available districts within the locality of Cochabamba as
possible representatives for O E. Don Bosco. This makes the results less certain, with the added benefit of avoiding
overconfidence where information is limited. A fuller Bayesian analysis is possible, but costly. Adhering strictly to
the data available within a geography does not importantly change the projections in this case, but may make
results much less certain when data is less densely available.
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Figure F
Projected Final Results Based on Monte Carlo Imputation
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Final MAS margin (simulated, percent of valid vote)

Sources and Notes: OEP (2020b), OEP (2020c), Rosnick (2020a), TSE (2019a)
and authors’ calculations. One thousand iterations based on results from 28,975
of 34,555 mesas.

We see that the full range of margins run from 10.21to 10.51 percentage points of the valid vote,
with 80 percent of the imputations falling between 10.30 and 10.44 percentage points. That s,
the approach offers considerable evidence that in fact Morales was going towin in the first round
based on the data available at the time of the TSEannouncement.
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