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PART 0: TAGLINE

The Republican President Donald John Trump lost the popular vote to his Democratic rival Joseph Robinette
Biden and received 232 electoral votes to Biden’s 306 when the Electoral College met in December 2020.
Timothy Martyn Hill reviews the predictions - and the errors - that were made

PART 1: THE ELECTION

Early in 2020 the 45th President of the United States Donald J. Trump looked forward to the coming election. A
billionaire property developer who had acceded to the presidency after a surprise win in 2016, he anticipated
winning his second election as most sitting first-term Presidents do. Then the pandemic happened.

In a remarkable November 3rd election in which earlier postal votes played an unprecedented role, President
Trump’s on-the-day lead was worn away as the postal votes were laboriously counted. Despite repeated legal
challenges, the individual states certified their votes one-by-one and Joseph R. Biden won the Electoral College
when it met in December 2020.

Billions of dollars had been spent, modellers had predicted, bookies had taken bets, pollsters had polled.
Which of them had predicted the outcome and how far out had they done so? This article sets out to answer
that question, by analysing the performance of pollsters, seat and vote modellers, and betting firms all the way
up to election day 2020.

PART 2: ASSESSMENT

To assess the performances of predictors, we convert all predictions made to a two-party-forced format,
meaning that the predictions for undecided voters, "don’t knows", and third-party and independent
candidates will be proportionally reallocated to the official Democratic and Republican candidates for
president. Then, to judge the accuracy of a prediction, we use two metrics: Mean Absolute Error (MAE) and
WIN (a metric that scores a prediction on whether or not it predicted the eventual winner).

For a fuller discussion of two-party forced format, our metrics and our choice of predictors, see our article on
the 2016 election at this link: https://www.statslife.org.uk/files/FORECAST _ERROR_-
2016 _PRESIDENTIAL_ELECTION_PREDICTORS.pdf

PART 3: WHICH RESULTS SHALL WE MEASURE PREDICTIONS AGAINST?

The counting of votes is depicted in fiction as a simple process, but in reality it is more complicated. In normal
elections, as the days progress, small errors are found or a recount changes the vote slightly. It is rare for these
changes to make a difference to the final outcome, but it does introduce a slight error. Consequently even
reputable media sources may disagree as to the exact number of popular votes a candidate receives, or the
number of digits needed after the decimal point, so the normal process for statistical purposes is to wait until
an electoral commission or a legislative body publishes the exact numbers in one document. In the US such a
body would be the Federal Electoral Commission.

However, the 2020 election was not a normal election. The repeated questioning of the votes and the
repeated requests by President Trump and other associated bodies for recounts meant that keeping a running
total of the votes as they were counted was unusually difficult. Although the Electoral College votes were
known and fixed, sources for the total popular votes disagreed and | could not find two definitive single
sources that agreed on the percentage to two decimal places (see Appendix 4e in the PDF version of this
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article). Consequently, | had to wait until the Federal Election Commission issued the official figures which are
given in Table 1 to one decimal place.

They are presented alongside the two-party-forced version of the results, while the WIN parameter designates
the winner and the post-facto probability of success.

Table 1: Estimated results at the time of writing of the 2020 US Presidential Election.

President | Party PV% 2pf WIN | ECV | % 2pf WIN | Source
Biden Democratic 51.3% | 52.2% 1| 306 | 56.9% | 56.9% 1 [0114c]
Trump Republican 46.9% | 47.8% 0] 232 | 43.1% | 43.1% 0 [0114c]
Other Other 1.8% | - - 0 0% - - [0114c]
Total 100% | 100% - | 538 100% | 100% - [0114c]

PART 6: HOW WELL DID OUR PREDICTORS DO?

So, how did our predictors behave? Well? Badly?
Nationwide Opinion Polls

The website “538” [0105a] lists 87 distinct entities that conducted, commissioned, or published nationwide
opinion polls for the 2020 Presidential election.

To match our previous article on the 2016 election, we selected the following:

e ABC News/Washington Post

e CNN

e Rasmussen
e Reuters

e NBC News

The selections were predictors of popular vote. The resulting MAEs and WINs are given in Table 2. If a
predictor issues two or more predictions for a given day then we will take just one or take an average for that
day.

Table 2: National opinion polls of the popular vote close to the 2020 Presidential Election

Predictor PVB | PVT | Winner | Source 2pfB 2pfT ResB ResT MAE | WIN
ABC/WaPo 54 42 Biden [0106a] 56.3% | 43.8% | 52.2% | 47.8% | 4.1% | 1
CNN 54 42 Biden [0106b] 56.3% | 43.8% | 52.2% | 47.8% | 4.1% | 1
Rasmussen 48 47 Biden [0106c] 50.5% | 49.5% | 52.2% | 47.8% | 1.7% |1
Reuters/Ipsos | 52 45 Biden [0106d] 53.6% | 46.4% | 52.2% | 47.8% | 1.4% |1
NBC 52 42 Biden [0106€] 55.3% | 44.7% | 52.2% | 47.8% | 3.1% | 1
avg 29% |1

In terms of predicting a popular vote winner, our five selections were large by the standards of past POTUS
elections (see PDF Appendix 11-13), although all of them predicted the eventual winner. Note, however, that
four out the five overestimated Biden’s lead.

Modellers And Other Predictors: Journal national predictions

In October 2020 the online version of PS: Political Science and Politics (Volume 54, issue 1) listed[1018x]
various predictors of the national popular vote and/or electoral vote. Combined with the author’s own
searches, that yielded sixteen predictors in total.

To match our previous article on the 2016 election, we selected the following predictions by:

e  Abramowitz
e  Erikson and Wlezien



e Enns and Lagodny (instead of Ray Fair). Ray Fair declined to predict, stating that his model “...has nothing
to say about the effects of pandemics”, [1018d] although he occasionally updated his outputs. Instead, we
substituted Enns and Lagodny: not an exact match but their model had an economic component.

e Norpoth

e  FiveThirtyEight/Silver

The selections were predictors of popular vote and of Electoral College vote. The resulting MAEs and WINs are
given in Tables 3 and 4.

Table 3: Journal predictions of the Electoral College close to the 2020 Presidential Election.

Predictor ECVB | ECVT | ECVO | Winner | Source 2pfB | 2pfT | ResB | ResT | MAE | WIN
Abramowitz 319 219 | O Biden [1018a] 319 | 219 | 306 | 232 |4.8%

Enns and Lagodny | 290 248 0 Biden [1018p][1018x] 290 | 248 | 306 232 | 5.9%
Norpoth 176 362 |0 Trump | [1018m] 176 | 362 | 306 |232 |483% |0
538/Silver 347 191 |0 Biden [1018¢€] 347 | 191 | 306 | 232 | 152%

avg 18.6% | 0.75

Table 4: Journal predictions of the popular vote close to the 2020 Presidential Election.

Predictor PVB PVT PVO Winner | Source 2pfB 2pfT ResB ResT MAE | WIN
Erikson&Wlezien | 0.55 0.45 n/a Biden [1018c][1018x] | 55.00% | 45.00% | 52.2% | 47.8% | 2.8% | 1
Enns&Lagodny 0.545 | 0.455 | n/a Biden [1018p][1018x] | 54.50% | 45.50% | 52.2% | 47.8% | 2.3% | 1
538/Silver 0.536 | 0.452 | 0.012 | Biden [1018€] 54.25% | 45.75% | 52.2% | 47.8% | 2.1% | 1
avg 24% | 1

In terms of predicting a popular vote winner, our five selections were fairly reliable for popular vote, not so
much for electoral college votes. All of them except Norpoth predicted a Biden win. But most overestimated
the size of Biden’s lead, except for Enns and Lagodny who underestimated his lead in the EC, and Norpoth who
predicted a Biden loss.

In passing we note in sadness the failure of Norpoth’s Primary Model. It was a simple and hitherto robust
model which uses the votes cast in the presidential primaries (the process parties go through to select their
candidates months before the election). If, like Fair, he had recognised the vulnerability of his model to the
pandemic he might have withdrawn it.

Modellers And Other Predictors: statewide predictor aggregators

Previously we had neglected statewide predictors, specifically statewide opinion polls, because their lower
frequency and asynchronicity make them difficult to use. Neverthless well-resourced analysts may spend a
considerable period of time investigating them and produce their own aggregated predictions based on those
polls or other elements. Unlike the predictions above, which were more measured and were published in
political journals, these were more ad-hoc.

There are three statewide predictor aggregators that we can use and they are
e  FiveThirtyEight
e RealClearPolitics
e  Sabato's Crystal Ball

The selections were predictors of Electoral College vote. The resulting MAEs and WINs are in Table 5 below.

Table 5: Predictions of EC vote made by statewide predictor aggregators close to the 2020 POTUS Election.

Predictor ECVB | ECVT | ECVO | Winner | Source 2pfB | 2pfT | ResB | ResT | MAE | WIN
FiveThirtyEight/Silver | 348 190 | O Biden [0108a] | 348 | 190 | 306 | 232 |156% |1
RealClearPolitics 319 219 0 Biden [0108b] | 319 | 219 | 306 232 | 4.8% 1
Sabato's Crystal Ball 321 217 0 Biden [0108c] 321 | 217 | 306 232 | 5.6% 1
avg 8.7% 1




The MAEs for these are not exactly great, but they are better than the more formal journal predictions and
RealClearPolitics’s prediction was close to the actual outcome. But, again, all overestimated Biden’s lead.

Betting Odds And Spreads
The website “oddschecker” [0104a] lists 20 fixed-odds and 3 exchange bookmakers that accepted bets for the
2020 Presidential Election. Combined with Ladbrokes and Coral (who had left Oddschecker earlier in the year)
that yielded 25 bookmakers.

To match our previous article on the 2012 election, we selected the following:

e Betfair Sportsbook: a London-based bookie that covers fixed-odds

e Betfair Exchange: the same London-based bookie that covers exchange betting

e ladbrokes: a London-based bookie that covers fixed-odds

e  William Hill: a London-based bookie that covers fixed-odds

e  PaddyPower: a Dublin-based bookie that covered fixed-odds. Merged with Betfair in 2020

The bets pay out if the selection gains a projected majority in the Electoral College (and hence the Presidency),
not if the selection wins the popular vote. Consequently, all of our selections were measuring the probability
of winning the Electoral College. If we compare those probabilities to the result (Biden won) then the resulting
MAEs and WINs are given in Table 6.

Table 6: Odds on EC win from fixed-odds and exchange bookmakers prior to the 2020 Presidential Election.

Predictor OddsB | OddsT | Winner | Source DecB* | DecT* | 2pfB 2pfT ResB | ResT | MAE | WIN
Betfair S’book _2/5 _2/1 Biden [1103a] | 71.4% | 33.3% | 68.2% | 31.8% | 1 0 31.8% | 1
Betfair Exchange | _4/9 _2/1 Biden [1103a] | 69.2% | 33.3% | 67.5% | 32.5% | 1 0 32.5% | 1
Ladbrokes _4/9 _13/8 | Biden [1103c] 69.2% | 38.1% | 64.5% | 35.5% | 1 0 355% | 1
William Hill _4/9 _15/8 | Biden [1103b] | 69.2% | 34.8% | 66.6% | 33.4% | 1 0 33.4% | 1
PaddyPower _2/5 _2/1 Biden [1103a] | 71.4% | 33.3% | 68.2% | 31.8% | 1 0 31.8% | 1
* = decimal odds avg | 33.0% | 1

As is the case in previous elections, the odds have a very large MAE. But please note that odds are normally
measured by calibration and examining them by MAE is not the standard approach. However, that argument
must be counterbalanced by the fact that if we wish to compare odds to other methods in this election, we
must use a common comparator.

Again, the predictors predicted a Biden win.

PART 7: CONCLUSION

Judging from the early commentary on election night and immediately after, the 2020 US Presidential Election
was to be seen as another entry in the long line of prediction failures. These “hot takes” were further
complicated by the heated debate surrounding the count of postal votes, which were unusually large due to
the pandemic. The AAPOR report in July 2021 reinforced this impression with respect to polls, pronouncing
them the worst in 40 years for the national popular vote.[0801a]

The author notes that the vast majority of predictors predicted a Biden win see Table 7 for summary) and that
the polling error was comparable to 1996. In normal circumstances this would not be enough, but given the

fact that the election was held in the middle of a pandemic this must surely be considered adequate.

However, one fact is indisputable: the predictors - with only a few exceptions - overestimated Biden’s lead.



Table 7: Summary of predictors close to the 2020 Presidential Election.

Predictor # of predictors assessed | Average MAE on a 2pf basis | Average WIN
Bookmakers 5 33.0% 1

Journal predictions of the EC | 4 18.6% 0.75

State predictor aggregators 3 08.7% 1

National opinion polls 5 02.9% 1

Journal predictions of the PV | 3 02.4% 1

This article measures how predictors performed, when compared to each other and (for the polls) when
compared to previous elections. But this was an extraordinary election and how the predictors were
perceived, how they were judged and the implications for modellers, pollsters, political scientists and
bookmakers as the events between Election Day 2020 and Inauguration Day 2021 unfolded are outside the
scope of this article.

Consequently, they will be examined in the next entry in the Forecast Error series, tentatively entitled
“Forecast Error: POTUS 2020 part 3: The Aftermath”

PART 9: DISCLAIMER

The author is a statistician who works in the private sector. To pass the compliance requirements of the
author’s employer please note that the author’s affiliation for this article is “independent” and the views
expressed in this article are those of the author and in no way do they reflect the opinions of any entity or
organisation with which the author is — or has in the past, or may in the future be — affiliated.
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APPENDIX 3: RESULTS: ELECTORAL COLLEGE
The results of the 2020 Presidential election in the Electoral College vote of Dec 14 2020 was as follows. There
were no “faithless electors” for any candidate outside the Democratic and Republican parties and all the

Presidential Electoral College votes were for Trump or Biden. The source is here[0114f] and the table is below.

Table A3: results of the 2020 Presidential election in the Electoral College vote of Dec 14 2020

State Time of vote | Total | Cast Cast Winner | Note

in ESTon Dec | EV for for

14 2020 Biden | Trump
Alabama 01:00 PM 9 9 Trump
Alaska 03:00 PM 3 3 Trump
Arizona 12:00 PM 11 11 Biden
Arkansas 11:00 AM 6 6 Trump
California 05:00 PM 55 55 Biden
Colorado 02:00 PM 9 9 Biden
Connecticut 12:00 PM 7 7 Biden
Delaware 11:30 AM 3 3 Biden
DC 02:00 PM 3 3 Biden
Florida 02:00 PM 29 29 Trump
Georgia 12:00 PM 16 16 Biden
Hawaii 07:00 PM 4 4 Biden
Idaho 02:00 PM 4 4 Trump
Illinois 11:00 AM 20 20 Biden
Indiana 10:00 AM 11 11 Trump
lowa 11:30 AM 6 6 Trump
Kansas 01:00 PM 6 6 Trump
Kentucky 11:45 AM 8 8 Trump
Louisiana 12:30 PM 8 8 Trump
Maine 02:00 PM 4 3 1 Biden Biden 3 (ME 2, ME1 1), Trump 1 (ME2 1)
Maryland 12:00 PM 10 10 Biden
Massachusetts 03:00 PM 11 11 Biden
Michigan 02:00 PM 16 16 Biden
Minnesota 01:00 PM 10 10 Biden
Mississippi 11:00 AM 6 6 Trump
Missouri 03:00 PM 10 10 Trump
Montana 04:00 PM 3 3 Trump
Nebraska 03:10 PM 5 1 4 Trump Biden 1 (NE2 1), Trump 4 (NE 2, NE1 1, NE3 1)
Nevada 11:30 AM 6 6 Biden
New Hampshire | 10:00 AM 4 4 Biden
New Jersey 03:00 PM 14 14 Biden
New Mexico 01:00 PM 5 5 Biden
New York 12:00 PM 29 29 Biden
North Carolina 12:00 PM 15 15 Trump




North Dakota 2:00 PM 3 3 Trump
Ohio 12:00 PM 18 18 Trump
Oklahoma 11:00 AM 7 7 Trump
Oregon 04:30 PM 7 7 Biden
Pennsylvania 12:00 PM 20 20 Biden
Rhode Island 12:00 PM 4 4 Biden
South Carolina 11:00 AM 9 9 Trump
South Dakota 01:00 PM 3 3 Trump
Tennessee 10:00 AM 11 11 Trump
Texas 03:00 PM 38 38 Trump
Utah 02:00 PM 6 6 Trump
Vermont 10:00 AM 3 3 Biden
Virginia 12:00 PM 13 13 Biden
Washington 03:00 PM 12 12 Biden
West Virginia 02:00 PM 5 5 Trump
Wisconsin 01:00 PM 10 10 Biden
Wyoming 02:00 PM 3 3 Trump
Total 306 232 Biden

APPENDIX 4: RESULTS: POPULAR VOTE BY STATE AT DEC 16

The popular votes from each state were all certified by Dec 9 and attention turned to the electoral college. But
as usual minor changes are made to the vote as days pass and the popular vote shifted slightly (the same thing
happens in the UK). The total from the Associated Press on Dec 16 is here[0114a] and the table is below

Table A4: total popular vote for each state from the Associated Press on Dec 16

State States %counted | Biden Biden% | Trump Trump%
Alabama Ala. 100 849,624 37 1,441,170 62
Alaska Alaska 100 153,778 43 189,951 53
Arizona Ariz. 100 1,672,143 49 1,661,686 49
Arkansas Ark. 100 423,932 35 760,647 62
California Calif. 100 11,110,250 63 6,006,429 34
Colorado Colo. 100 1,804,352 55 1,364,607 42
Connecticut Conn. 100 1,080,680 59 715,291 39
Delaware Del. 100 296,268 59 200,603 40
District of Columbia D.C. 100 317,323 93 18,586 5
Florida Fla. 100 5,297,045 48 5,668,731 51
Georgia Ga. 100 2,473,633 49 2,461,854 49
Hawaii Hawaii 100 366,130 64 196,864 34
Idaho Idaho 100 287,021 33 554,119 64
Illinois M. 100 3,471,915 58 2,446,891 41
Indiana Ind. 100 1,242,413 41 1,729,516 57
lowa lowa 100 759,061 45 897,672 53
Kansas Kans. 100 570,323 42 771,406 56
Kentucky Ky. 100 772,474 36 1,326,646 62
Louisiana La. 100 856,034 40 1,255,776 58
Maine Maine 100 435,072 53 360,737 44
Maryland Md. 100 1,985,023 66 976,414 32
Massachusetts Mass. 100 2,382,202 66 1,167,202 32
Michigan Mich. 100 2,804,040 51 2,649,852 48
Minnesota Minn. 100 1,717,077 53 1,484,065 45
Mississippi Miss. 100 539,398 41 756,764 58
Missouri Mo. 100 1,253,014 41 1,718,736 57
Montana Mont. 100 244,786 41 343,602 57
Nebraska Neb. 100 374,583 39 556,846 59




Nevada Nev. 100 703,486 50 669,890 48
New Hampshire N.H. 100 424,937 53 365,660 45
New Jersey N.J. 100 2,608,335 57 1,883,274 41
New Mexico N.M. 100 501,614 54 401,894 43
New York N.Y. 100 5,244,006 61 3,251,230 38
North Carolina N.C. 100 2,684,292 49 2,758,773 50
North Dakota N.D. 100 114,902 32 235,595 65
Ohio Ohio 100 2,679,165 45 3,154,834 53
Oklahoma Okla. 100 503,890 32 1,020,280 65
Oregon Ore. 100 1,340,383 57 958,448 41
Pennsylvania Pa. 100 3,459,923 50 3,378,263 49
Rhode Island R.I. 100 307,486 60 199,922 39
South Carolina S.C. 100 1,091,541 43 1,385,103 55
South Dakota S.D. 100 150,471 36 261,043 62
Tennessee Tenn. 100 1,143,711 37 1,852,475 61
Texas Texas 100 5,259,126 47 5,890,347 52
Utah Utah 100 560,282 38 865,140 58
Vermont Vt. 100 242,820 66 112,704 31
Virginia Va. 100 2,413,568 54 1,962,430 44
Washington Wash. 99 2,369,612 58 1,584,651 39
West Virginia W.Va. 100 235,984 30 545,382 69
Wisconsin Wis. 100 1,630,866 50 1,610,184 49
Wyoming Wyo. 100 73,491 27 193,559 70

Totals 81,283,485 51 74,223,744 47

APPENDIX 4b: RESULTS: POPULAR VOTE BY STATE AT DEC 21

The popular votes from each state were all certified by Dec 9 and attention turned to the electoral college. But
as usual minor changes are made to the vote as days pass and the popular vote shifted slightly (the same thing
happens in the UK). The total from the Associated Press on Dec 21 is here. Note that the votes for New York
and Pennsylvania have changed since Dec 16

Table Adb: total popular vote for each state from the Associated Press on Dec 21 2020

State States %counted Biden Biden% | Trump Trump%
Alabama Ala. 100 849,624 37 1,441,170 62
Alaska Alaska 100 153,778 43 189,951 53
Arizona Ariz. 100 1,672,143 49 1,661,686 49
Arkansas Ark. 100 423,932 35 760,647 62
California Calif. 100 11,110,250 63 6,006,429 34
Colorado Colo. 100 1,804,352 55 1,364,607 42
Connecticut Conn. 100 1,080,680 59 715,291 39
Delaware Del. 100 296,268 59 200,603 40
DC D.C. 100 317,323 93 18,586 5
Florida Fla. 100 5,297,045 48 5,668,731 51
Georgia Ga. 100 2,473,633 49 2,461,854 49
Hawaii Hawaii 100 366,130 64 196,864 34
Idaho Idaho 100 287,021 33 554,119 64
lllinois Ml 100 3,471,915 58 2,446,891 41
Indiana Ind. 100 1,242,413 41 1,729,516 57
lowa lowa 100 759,061 45 897,672 53
Kansas Kans. 100 570,323 42 771,406 56
Kentucky Ky. 100 772,474 36 1,326,646 62
Louisiana La. 100 856,034 40 1,255,776 58
Maine Maine 100 435,072 53 360,737 44
Maryland Md. 100 1,985,023 66 976,414 32




Massachusetts Mass. 100 2,382,202 66 1,167,202 32
Michigan Mich. 100 2,804,040 51 2,649,852 48
Minnesota Minn. 100 1,717,077 53 1,484,065 45
Mississippi Miss. 100 539,398 41 756,764 58
Missouri Mo. 100 1,253,014 41 1,718,736 57
Montana Mont. 100 244,786 41 343,602 57
Nebraska Neb. 100 374,583 39 556,846 59
Nevada Nev. 100 703,486 50 669,890 48
New Hampshire N.H. 100 424,937 53 365,660 45
New Jersey N.J. 100 2,608,335 57 1,883,274 41
New Mexico N.M. 100 501,614 54 401,894 43
New York N.Y. 100 5,244,103 61 3,251,326 38
North Carolina N.C. 100 2,684,292 49 2,758,773 50
North Dakota N.D. 100 114,902 32 235,595 65
Ohio Ohio 100 2,679,165 45 3,154,834 53
Oklahoma Okla. 100 503,890 32 1,020,280 65
Oregon Ore. 100 1,340,383 57 958,448 41
Pennsylvania Pa. 100 3,458,229 50 3,377,674 49
Rhode Island R.L 100 307,486 60 199,922 39
South Carolina S.C. 100 1,091,541 43 1,385,103 55
South Dakota S.D. 100 150,471 36 261,043 62
Tennessee Tenn. 100 1,143,711 37 1,852,475 61
Texas Texas 100 5,259,126 47 5,890,347 52
Utah Utah 100 560,282 38 865,140 58
Vermont Vit. 100 242,820 66 112,704 31
Virginia Va. 100 2,413,568 54 1,962,430 44
Washington Wash. 99 2,369,612 58 1,584,651 39
West Virginia W.Va. 100 235,984 30 545,382 69
Wisconsin Wis. 100 1,630,866 50 1,610,184 49
Wyoming Wyo. 100 73,491 27 193,559 70

Totals 100 81,281,888 51 74,223,251 47

APPENDIX 4c: RESULTS: POPULAR VOTE BY STATE AT UNKNOWN DATE

The popular votes from each state were all certified by Dec 9 and attention turned to the electoral college. But
as usual minor changes are made to the vote as days pass and the popular vote shifted slightly (the same thing
happens in the UK). The total from the Cook Political Report on an unknown date is here[0114c]. Note that the
votes for Minnesota, Mississippi, New Hampshire and New York have changed since Dec 16

Table Adc: total popular vote for each state from the Cook Political Re

port on an unknown date

state States | Biden Trump Oth Total Dem% | Rep% Oth% | Total%
Alabama Ala. 849,624 1,441,170 32,488 2,323,282 36.6% | 62.0% | 1.4% 100%
Alaska Alaska | 153,778 189,951 15,801 359,530 42.8% | 52.8% | 4.4% 100%
Arizona Ariz. 1,672,143 1,661,686 53,497 3,387,326 49.4% | 49.1% | 1.6% 100%
Arkansas Ark. 423,932 760,647 34,490 1,219,069 34.8% | 62.4% | 2.8% 100%
California Calif. 11,110,250 | 6,006,429 384,192 17,500,871 63.5% | 34.3% | 2.2% 100%
Colorado Colo. 1,804,352 1,364,607 87,993 3,256,952 55.4% | 41.9% | 2.7% 100%
Connecticut Conn. | 1,080,680 715,291 28,302 1,824,273 59.2% | 39.2% | 1.6% 100%
Delaware Del. 296,268 200,603 7,475 504,346 58.7% | 39.8% | 1.5% 100%
DC D.C. 317,323 18,586 8,447 344,356 92.1% | 5.4% 2.5% 100%
Florida Fla. 5,297,045 5,668,731 101,680 11,067,456 47.9% | 51.2% | 0.9% 100%
Georgia Ga. 2,473,633 2,461,854 62,229 4,997,716 49.5% | 49.3% | 1.2% 100%
Hawaii Hawaii | 366,130 196,864 11,475 574,469 63.7% | 34.3% | 2.0% 100%
Idaho Idaho | 287,021 554,119 26,091 867,231 33.1% | 63.9% | 3.0% 100%
Illinois M. 3,471,915 2,446,891 114,938 6,033,744 57.5% | 40.6% | 1.9% 100%




Indiana Ind. 1,242,413 1,729,516 61,183 3,033,112 41.0% | 57.0% | 2.0% 100%
lowa lowa 759,061 897,672 34,138 1,690,871 44.9% | 53.1% | 2.0% 100%
Kansas Kans. 570,323 771,406 30,574 1,372,303 41.6% | 56.2% | 2.2% 100%
Kentucky Ky. 772,474 1,326,646 37,648 2,136,768 36.2% | 62.1% | 1.8% 100%
Louisiana La. 856,034 1,255,776 36,252 2,148,062 39.9% | 58.5% | 1.7% 100%
Maine Maine | 435,072 360,737 23,652 819,461 53.1% | 44.0% | 2.9% 100%
Maryland Md. 1,985,023 976,414 75,593 3,037,030 65.4% | 32.2% | 2.5% 100%
Massachusetts Mass. | 2,382,202 1,167,202 81,998 3,631,402 65.6% | 32.1% | 2.3% 100%
Michigan Mich. | 2,804,040 2,649,852 85,410 5,539,302 50.6% | 47.8% | 1.5% 100%
Minnesota Minn. | 1,717,049 1,484,048 76,023 3,277,120 52.4% | 453% | 2.3% 100%
Mississippi Miss. 539,508 756,789 17,597 1,313,894 41.1% | 57.6% | 1.3% 100%
Missouri Mo. 1,253,014 1,718,736 54,212 3,025,962 41.4% | 56.8% | 1.8% 100%
Montana Mont. | 244,786 343,602 15,286 603,674 40.5% | 56.9% | 2.5% 100%
Nebraska Neb. 374,583 556,846 20,283 951,712 39.4% | 58.5% | 2.1% 100%
Nevada Nev. 703,486 669,890 32,000 1,405,376 50.1% | 47.7% | 2.3% 100%
New Hampshire | N.H. 424,921 365,654 15,607 806,182 52.7% 45.4% 1.9% 100%
New Jersey N.J. 2,608,335 1,883,274 57,744 4,549,353 57.3% 41.4% 1.3% 100%
New Mexico N.M. 501,614 401,894 20,457 923,965 543% | 43.5% | 2.2% 100%
New York N.Y. 5,241,957 3,250,075 119,043 8,611,075 60.9% 37.7% 1.4% 100%
North Carolina N.C. 2,684,292 2,758,775 81,737 5,524,804 48.6% | 49.9% | 1.5% 100%
North Dakota N.D. 114,902 235,595 11,322 361,819 31.8% | 65.1% | 3.1% 100%
Ohio Ohio 2,679,165 3,154,834 88,203 5,922,202 452% | 53.3% | 1.5% 100%
Oklahoma Okla. 503,890 1,020,280 36,529 1,560,699 32.3% | 65.4% | 2.3% 100%
Oregon Ore. 1,340,383 958,448 75,490 2,374,321 56.5% | 40.4% | 3.2% 100%
Pennsylvania Pa. 3,459,923 3,378,263 79,397 6,917,583 50.0% | 48.8% | 1.1% 100%
Rhode Island R.I. 307,486 199,922 10,349 517,757 59.4% | 38.6% | 2.0% 100%
South Carolina S.C. 1,091,541 1,385,103 36,685 2,513,329 43.4% | 55.1% | 1.5% 100%
South Dakota S.D. 150,471 261,043 11,095 422,609 35.6% | 61.8% | 2.6% 100%
Tennessee Tenn. | 1,143,711 1,852,475 57,665 3,053,851 37.5% | 60.7% | 1.9% 100%
Texas Texas | 5,259,126 5,890,347 165,583 11,315,056 46.5% | 52.1% | 1.5% 100%
Utah Utah 560,282 865,140 62,867 1,488,289 37.6% | 58.1% | 4.2% 100%
Vermont Vt. 242,820 112,704 11,904 367,428 66.1% | 30.7% | 3.2% 100%
Virginia Va. 2,413,568 1,962,430 84,526 4,460,524 54.1% | 44.0% | 1.9% 100%
Washington Wash. | 2,369,612 1,584,651 133,368 4,087,631 58.0% | 38.8% | 3.3% 100%
West Virginia W.Va. | 235,984 545,382 13,286 794,652 29.7% | 68.6% | 1.7% 100%
Wisconsin Wis. 1,630,866 1,610,184 56,991 3,298,041 49.4% | 48.8% | 1.7% 100%
Wyoming Wyo. 73,491 193,559 9,715 276,765 26.6% | 69.9% | 3.5% 100%
Totals | 81,281,502 | 74,222,593 | 2,890,510 158,394,605 51.3% | 46.9% | 1.8% 100%
APPENDIX 4d: RESULTS: POPULAR VOTE BY STATE AT 28 JAN 2021
The official results as per the Federal Election Commission[0114f] at 28 Jan 2021 are below. Note that several
numbers have changed compared to the Cook Political Report, although the overall total percentages remain
the same.
Table A4d: total popular vote for each state from the Federal Election Commission at 28 Jan 2021
state States | Biden Trump Oth Total Dem% | Rep% Oth% | Total%
Alabama Ala. 849,624 1,441,170 32,488 2,323,282 36.6% | 62.0% | 1.4% | 100%
Alaska Alaska | 153,778 189,951 15,801 359,530 42.8% | 52.8% | 4.4% | 100%
Arizona Ariz. 1,672,143 1,661,686 53,497 3,387,326 49.4% | 49.1% | 1.6% | 100%
Arkansas Ark. 423,932 760,647 34,490 1,219,069 34.8% | 62.4% | 2.8% | 100%
California Calif. 11,110,250 6,006,429 384,202 17,500,881 63.5% | 34.3% | 2.2% | 100%
Colorado Colo. 1,804,352 1,364,607 88,021 3,256,980 55.4% | 41.9% | 2.7% | 100%
Connecticut Conn. | 1,080,831 714,717 28,309 1,823,857 59.3% | 39.2% | 1.6% | 100%
Delaware Del. 296,268 200,603 7,475 504,346 58.7% | 39.8% | 1.5% | 100%




DC D.C. 317,323 18,586 8,447 344,356 92.1% | 5.4% 2.5% 100%
Florida Fla. 5,297,045 5,668,731 101,680 11,067,456 47.9% | 51.2% 0.9% 100%
Georgia Ga. 2,473,633 2,461,854 64,473 4,999,960 49.5% | 49.2% 1.3% 100%
Hawaii Hawaii | 366,130 196,864 11,475 574,469 63.7% 34.3% 2.0% 100%
Idaho Idaho | 287,021 554,119 26,874 868,014 33.1% 63.8% 3.1% 100%
Illinois M. 3,471,915 2,446,891 114,938 6,033,744 57.5% | 40.6% 1.9% 100%
Indiana Ind. 1,242,416 1,729,519 61,186 3,033,121 41.0% | 57.0% 2.0% 100%
lowa lowa 759,061 897,672 34,138 1,690,871 449% | 53.1% 2.0% 100%
Kansas Kans. 570,323 771,406 30,574 1,372,303 41.6% | 56.2% 2.2% 100%
Kentucky Ky. 772,474 1,326,646 37,648 2,136,768 36.2% 62.1% 1.8% 100%
Louisiana La. 856,034 1,255,776 36,252 2,148,062 39.9% | 58.5% 1.7% 100%
Maine Maine | 435,072 360,737 23,652 819,461 53.1% | 44.0% 2.9% 100%

ME-1 266,376 164,045 12,691 443,112 60.1% 37.0% 2.9% 100%

ME-2 168,696 196,692 10,961 376,349 44.8% | 52.3% 2.9% 100%
Maryland Md. 1,985,023 976,414 75,593 3,037,030 65.4% 32.2% 2.5% 100%
Massachusetts Mass. | 2,382,202 1,167,202 81,998 3,631,402 65.6% 32.1% 2.3% 100%
Michigan Mich. 2,804,040 2,649,852 85,410 5,539,302 50.6% | 47.8% 1.5% 100%
Minnesota Minn. | 1,717,077 1,484,065 76,029 3,277,171 52.4% | 45.3% 2.3% 100%
Mississippi Miss. 539,398 756,764 17,597 1,313,759 41.1% | 57.6% 1.3% 100%
Missouri Mo. 1,253,014 1,718,736 54,212 3,025,962 41.4% | 56.8% 1.8% 100%
Montana Mont. | 244,786 343,602 15,286 603,674 40.5% | 56.9% 2.5% 100%
Nebraska Neb. 374,583 556,846 24,954 956,383 39.2% | 58.2% 2.6% 100%

NE-1 132,261 180,290 9,335 321,886 41.1% | 56.0% 2.9% 100%

NE-2 176,468 154,377 8,821 339,666 52.0% | 45.4% 2.6% 100%

NE-3 65,854 222,179 6,798 294,831 22.3% | 75.4% 2.3% 100%
Nevada Nev. 703,486 669,890 32,000 1,405,376 50.1% | 47.7% 2.3% 100%
New Hampshire | N.H. 424,937 365,660 15,608 806,205 52.7% | 45.4% 1.9% 100%
New Jersey N.J. 2,608,335 1,883,274 57,744 4,549,353 57.3% | 41.4% 1.3% 100%
New Mexico N.M. 501,614 401,894 20,457 923,965 54.3% | 43.5% 2.2% 100%
New York N.Y. 5,230,985 3,244,798 119,043 8,594,826 60.9% 37.8% 1.4% 100%
North Carolina N.C. 2,684,292 2,758,775 81,737 5,524,804 48.6% | 49.9% 1.5% 100%
North Dakota N.D. 114,902 235,595 11,322 361,819 31.8% 65.1% 3.1% 100%
Ohio Ohio 2,679,165 3,154,834 88,203 5,922,202 45.2% | 53.3% 1.5% 100%
Oklahoma Okla. 503,890 1,020,280 36,529 1,560,699 32.3% 65.4% 2.3% 100%
Oregon Ore. 1,340,383 958,448 75,490 2,374,321 56.5% | 40.4% 3.2% 100%
Pennsylvania Pa. 3,458,229 3,377,674 79,380 6,915,283 50.0% | 48.8% 1.1% 100%
Rhode Island R.1. 307,486 199,922 10,349 517,757 59.4% 38.6% 2.0% 100%
South Carolina S.C. 1,091,541 1,385,103 36,685 2,513,329 43.4% | 55.1% 1.5% 100%
South Dakota S.D. 150,471 261,043 11,095 422,609 35.6% 61.8% 2.6% 100%
Tennessee Tenn. 1,143,711 1,852,475 57,665 3,053,851 37.5% 60.7% 1.9% 100%
Texas Texas | 5,259,126 5,890,347 165,583 11,315,056 46.5% | 52.1% 1.5% 100%
Utah Utah 560,282 865,140 62,867 1,488,289 37.6% | 58.1% | 4.2% 100%
Vermont Vt. 242,820 112,704 11,904 367,428 66.1% 30.7% 3.2% 100%
Virginia Va. 2,413,568 1,962,430 84,526 4,460,524 54.1% | 44.0% 1.9% 100%
Washington Wash. | 2,369,612 1,584,651 133,368 4,087,631 58.0% 38.8% 3.3% 100%
West Virginia W.Va. | 235,984 545,382 13,365 794,731 29.7% 68.6% 1.7% 100%
Wisconsin Wis. 1,630,866 1,610,184 56,991 3,298,041 49.4% | 48.8% 1.7% 100%
Wyoming Wyo. 73,491 193,559 9,715 276,765 26.6% 69.9% 3.5% 100%

Totals | 81,268,924 74,216,154 2,898,325 158,383,403 51.3% | 46.9% 1.8% 100%




APPENDIX 4e: RESULTS: NATIONAL POPULAR VOTE RECONCILIATION

The popular votes from each state were all certified by Dec 9 and attention turned to the electoral college. But
as usual minor changes are made to the vote as days pass and the popular vote shifted slightly (the same thing
happens in the UK). So the totals from the sources will be slightly different. We attempt to reconcile them
below:

Tables Ade_1: %age of the total popular vote, given by various sources at various dates

Source Date Biden% | Trump% | Oth% | Source
Associated Press 2020/12/16 | 51% 47% 2.0% [0114a]
Associated Press 2020/12/21 | 51% 47% 2.0% [0114b]
Cook Political Report | unknown 51.3% 46.9% 1.80% | [0114c]
NBC News 2020/12/18 | 51.3% 46.8% 1.80% | [0114e]
Huffington Post 2021/01/14 | 51.38% | 46.91% | 1.71% | [0114d]
Federal Election 2021/01/28 | 51.31% | 46.86% 1.83% | [0114f]
Commission

Tables Ade_2: total popular vote given by various sources at various dates

Source Date BidenPV TrumpPV OthPV TotalPV Source
Associated Press 2020/12/16 | 81,283,485 74,223,744 | 3,041,519*1 158,548,748*1 [0114a]
Associated Press 2020/12/21 | 81,281,888 74,223,251 2,805,330*1 158,310,469*1 [0114b]
Cook Political Report | unknown 81,281,502 74,222,593 2,890,510 158,394,605 [0114c]
NBC News 2020/12/18 | 81,283,098 74,222,958 2,926,539 (oth) 158,518,500 [0114e€]
85,905 (remaining)
Huffington Post 2021/01/14 81,281,891 74,223,254 2,705,400*1 158,210,545*1 [0114d]
Federal Election 2021/01/28 | 81,268,924 74,216,154 | 2,898,325 158,383,403 [0114f1]
Commission
*1 Estimated from the data in the source but not stated there.
After some consideration the author initially selected the Cook Political Report figures[0114c] as the estimated
results. The numbers (51.3%, 46.9%, 1.8%, 81,281,502, 74,222,593, 2,890,510, 158,394,605) were consistent
with each other, did not require further deduction and were comparable to the other sources. Those figures
were eventually replaced with the official election results from the Federal Election Commission (51.3%,
46.9%, 1.8%, 81,268,924, 74,216,154, 2,898,325, 158,383,403), which thankfully had the same percentage
results to one decimal place and so did not require a rewrite.
APPENDIX 5: PREDICTIONS: MODELLERS
The October 2020 issue of PS: Political Science and Politics included ten predictors: ten forecasts of the
national popular vote and seven forecasts of the electoral vote by prominent political science
forecasters[1018x]. Combined with the author’s own searches that yielded sixteen predictors. In passing we
note that the predictor Ray Fair declined to predict due to the pandemic[1018d]
Those sixteen predictors are below.
Tables A5_1: academic predictions at various dates of the 2020 Presidential Election
Academic (short form) | ECVB ECVT PVB PVT PVO Biden Win P(Biden | Source
lead win)

Abramowitz 319 219 Biden [1018a]
DeSartAndHolbrook 358 180 0.544 0.456 0.000 | 0.088 Biden [1018b]
EriksonAndWlezien 0.550 0.450 Biden [1018c]

[1018x]
FiveThirtyEight/Silver 347 191 0.536 0.452 0.012 0.084 Biden 0.87 [1018¢€]
JeromeAndJerome 308 230 0.517 0.483 0.000 0.034 Biden [1018h]
Lewis-BeckEtAl 470 68 0.567 0.433 0.134 Biden [1018i]




Lichtman Biden [1018j]
Lockerbie <0.45 >0.55 -0.100 | Trump | 0.06 [1018Kk]
Moodys 308 230 Biden [1018I]
Norpoth 176 362 Trump | 0.09 [1018m]
Bitecofer Biden 0.995 [1018n]
Alexander 374 164 Biden [10180]
EnnsAndLagodny 290 248 0.545 0.455 Biden [1018p]
[1018x]
MurrAndLewis-Beck 192 346 0.498 0.504 Trump [1018x]
[1018y]
MurrAndLewis-Beck 204 334 0.498 0.504 Trump [1018y]
MurrAndLewis-Beck 181 357 0.498 0.504 Trump [1018y]
Graefe 0.528 0.472 Biden [1018x]
GrucaAndRietz 0.501 0.499 Biden [1018x]

Tables A5_2: academics who made predictions at various dates of the 2020 Presidential Election

Academic (short form)

Description

Abramowitz

Alan L. Abramowitz, Professor, Emory University

DeSartAndHolbrook

Jay DeSart, Chair and Assoc. Professor, Dept. of History & Political Science at Utah
Valley University.

Thomas M Holbrook, Distinguished Professor and Wilder Crane Professor of
Government, University of Wisconsin-Milwalkee

EriksonAndWlezien

Robert S. Erikson, Professor of Political Science at Columbia University
Christopher Wlezien, Hogg Professor of Government at the University of Texas at
Austin

FiveThirtyEight/Silver

American political summary and prediction site

JeromeAndJerome

Bruno Jéréme, HDR Doctor in Economic Sciences from the University of Paris-
Sorbonne and Lecturer (HC) in economics at the University of Paris-Assas

Véronique Jéréme-Speziari, HDR Doctor in Economic Sciences from the University of
Paris-Sorbonne and Lecturer in Management Sciences at Paris-Saclay University

Lewis-BeckEtAl

Michael S. Lewis-Beck, F. Wendell Miller Distinguished Professor, University of lowa,
and his several distinguished co-authors

Lichtman e Allan Lichtman, Distinguished Professor History, American University-Washington DC

Lockerbie e Brad Lockerbie, Professor of Political Science at East Carolina University.

Moodys e  Moody's Analytics, American analytics site

Norpoth e  Helmut Norpoth

Bitecofer e Rachel Bitecofer, Lecturer, Dept of Political Science, Christopher Newport University

Alexander e  Brittany Alexander, Ph.D. student in the Statistics department at Texas A&M
University

EnnsAndLagodny e Peter K. Enns, Professor, Department of Government, Cornell University

Julius Lagodny, Graduate Student, Department of Government, Cornell University

MurrAndLewis-Beck

Andreas E. Murr, Associate Professor of Quantitative Political Science in the
Department of Politics and International Studies at the University of Warwick
Michael S. Lewis-Beck, F. Wendell Miller Distinguished Professor of Political Science
at the University of lowa.

Graefe

Andreas Graefe, Professor of Management at Macromedia University in Munich.

GrucaAndRietz

Thomas S. Gruca, Research Professor of Marketing, University of lowa
Thomas A. Rietz, Professor of Finance, University of lowa




APPENDIX 6: PREDICTIONS: PREDICTION MARKETS

Table A6: prediction market values immediately before the 2020 Presidential Election

Prediction Market | PVDem | PVRep | Bidenlead | Win P(Dem win) | P(Rep win) | Source

Hypermind Biden | 0.73 0.26 [0107a]

IEM 0.555 0.469 0.086 Biden | 0.89 0.112 [0107b]

See [0107b] for the derivation of the IEM values for last-price on 11/02/20. See [0107a] or the screenshot in
Appendix 14 for the derivation of the Hypermind values for 01:54am GMT 2020/11/03

APPENDIX 7: LIST OF NATIONWIDE OPINION POLLSTERS

The website “538” [0105a] lists 87 entities that conducted, commissioned, or published nationwide opinion
polls for the 2020 Presidential election. They are as follows:

Table A7: list of entities regarding nationwide opinion polls on the 2020 Presidential Election

Pollster[0105a]

Abacus Data

ABC News/The Washington Post

Angus Reid Global

AP-NORC

Atlasintel

AYTM

Basswood Research

Benenson Strategy Group/GS Strategy Group

Change Research

Civigs

Claster Consulting

Climate Nexus

Cometrends

Cygnal

Data for Progress

D-CYFOR

Echelon Insights

Edison Research

EKOS Research Associates

Emerson College

Fox News/Beacon Research/Shaw & Co. Research

Garin-Hart-Yang Research Group

GBAO

Georgetown University (Battleground)

Global Marketing Research Services

Global Strategy Group

Global Strategy Group/Data for Progress

Global Strategy Group/GBAO/Navigator Research

GQR Research (GQRR)

Gravis Marketing

GS Strategy Group

Harris Insights & Analytics

Hofstra University

IBD/TIPP

Innovative Research Group

Ipsos

J.L. Partners




John Zogby Strategies/EMI Research Solutions

Kaiser Family Foundation

LA©ger

Long Island University

Lord Ashcroft Polls

Marist College

Marquette University Law School

Meeting Street Research

Monmouth University

Morning Consult

MSR Group

NBC News/The Wall Street Journal

Opinium

Optimus

Pew Research Center

Public First

Public Opinion Strategies

Public Policy Polling

Public Religion Research Institute

PureSpectrum

Qriously

Quinnipiac University

Rasmussen Reports/Pulse Opinion Research

Redfield & Wilton Strategies

Research Co.

Rethink Priorities

RMG Research

Saint Leo University

Selzer & Co.

Siena College/The New York Times Upshot

SocialSphere

SocioanalA-tica Research

Spry Strategies

SSRS

Suffolk University

SurveyMonkey

SurveyUSA

Swayable

TargetSmart/William & Mary

Targoz Market Research

Tufts

UCLA Nationscape

University of Maryland Critical Issues Poll

University of Massachusetts Lowell

USC Dornsife/Los Angeles Times
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APPENDIX 7b: PREDICTIONS: NATIONWIDE OPINION POLLS

Table A7b: nationwide opinion polls immediately before the 2020 Presidential Election

Poll ECVB | ECVT | PVB | PVT | Biden lead | Win Source
ABC/Washington Post 54 42 12 Biden [0106a]
CNN 54 42 12 Biden [0106b]
Rasmussen 48 47 1 Biden [0106c]
Reuters/Ipsos 52 45 7 Biden [0106d]
NBC 52 42 10 Biden [0106€]
YouGov/Economist 53 43 10 Biden [0106f]
YouGov America MRP* 382 156 Biden [0106g]
(Nov 3, 2020, 7:56 PM GMT)

YouGov America MRP* (Nov 3, 2020, 2:23 PM, | 364 174 53.2 | 443 | 8.9 Biden [0106N]
timezone not known)

Results 306 232 51.8 | 48.2 | 3.6 Biden

* = MRP is derived from polls, but is usually thought of as a poll.

APPENDIX 8: PREDICTIONS: STATEWIDE PREDICTORS

Statewide polls focus on specific states. Well-resourced analysts may spend a considerable period of time
investigating these polls, on the basis that by doing so they can predict the electoral college votes and thus the
presidency. However, statewide polls are less frequent than their nationwide equivalents and they are
asynchronous: the states are not polled at the same times nor frequencies. As we do not have the resources to
process the data, we will discard statewide polls from consideration.

However there are three statewide predictors that we can use for 2020 andthey are given in the table below:
e  FiveThirtyEight
e  RealClearPolitics
e Sabato's Crystal Ball

Table A8: statewide predictors immediately before the 2020 Presidential Election

Statewide predictor ECVB | ECVT | States wrong Win Date Source
FiveThirtyEight/Silver | 348 190 North Carolina, Florida, ME2 | Biden | 2020/11/03 [0108a]
RealClearPolitics 319 219 Georgia, Florida Biden | 2020/11/03? [0108b]
Sabato's Crystal Ball 321 217 North Carolina Biden 2020/11/02 [0108c]
Results 306 232 Biden [0108d]

APPENDIX 9: LIST OF BOOKMAKERS

The website “oddschecker” [0104a] lists twenty fixed-odds and three exchange bookmakers that made book
for the 2020 Presidential election. Combined with Ladbrokes and Coral (who had left Oddschecker earlier in
the year) that yielded twenty-five bookmakers. They are as follows:

Table A9: List of bookmakers offering fixed-odds or exchange books on the 2020 Presidential election

Bookmaker[0104a]

bet365

Sky Bet

William Hill

888sport

Betfair Sportsbook

Bet Victor

Paddy Power

Unibet




Betfred

Betway

Boylesports

10Bet

Vbet

Novibet

GentingBet

Sportpesa

Sport Nation

RedZone

Spreadex

Betfair

Smarkets

Matchbook

Ladbrokes

Coral

APPENDIX 10: PREDICTIONS: BOOKMAKERS

The odds by the bookmakers on Biden or Trump winning a projected majority in the Electoral College and
hence the Presidency at/near 10pm GMT on Election Day November 3rd 2020 were as follows

Table A10: odds of projected EC win by person for the 2020 POTUS Election at/near 10pm GMT Nov 3 2020

Bookmaker Biden Trump Other Source P(BidenWin) P(TrumpWin)

bet365 _4/9 _15/8 [1103a] 0.692307692 0.347826087
Sky Bet _4/9 _15/8 [1103a] 0.692307692 0.347826087
888sport _4/9 _7/4 [1103a] 0.692307692 0.363636364
William Hill _4/9 _15/8 [1103b] 0.692307692 0.347826087
Betfair Sportsbook | _2/5 _2/1 [1103a] 0.714285714 0.333333333
Bet Victor _4/9 _15/8 [1103a] 0.692307692 0.347826087
Paddy Power _2/5 _2/1 [1103a] 0.714285714 0.333333333
Unibet 4/9 | 7/4 [1103a] 0.692307692 | 0.363636364
Betfred _4/9 | 15/8 [1103a] 0.692307692 | 0.347826087
Betway 9/20 | 6/4 [1103a] 0.689655172 0.4
Boylesports 4/9 | 7/4 [1103a] 0.692307692 | 0.363636364
10Bet 4/9 | 7/4 [1103a] 0.692307692 | 0.363636364
Sport Nation 4/9 | 7/4 [1103a] 0.692307692 | 0.363636364
GentingBet _4/9 | 13/8 [1103a] 0.692307692 | 0.380952381
Sportpesa _4/9 _28/17 [1103a] 0.692307692 0.377777778
RedZone 3/8 | _19/10 [1103a] 0.727272727 | 0.344827586
Spreadex _2/5 _9/5 [1103a] 0.714285714 0.357142857
Betfair Exchange _4/9 _2/1 [1103a] 0.692307692 0.333333333

979/1 Cuomo,

Smarkets _4/9 _2/1 979/1 Harris [1103a] 0.692307692 0.333333333
Matchbook _4/9 _2/1 470/1 Harris [1103a] 0.692307692 0.333333333
Ladbrokes _4/9 _13/8 [1103c] 0.692307692 0.380952381
Coral _4/9 _13/8 [1103(] 0.692307692 0.380952381

Table A10b: odds of projected EC win by party for the 2020 POTUS Election at/near 10pm GMT Nov 3 2020

Bookmaker Democrats | Republicans | Other Source P(Democrats) | P(Republican)
888sport _4/9 _7/4 250/1 | [1102a] | 0.692 0.364
William Hill _4/9 13/8 150/1 | [1102b] | 0.692 0.381
Betfair Sportsbook | _4/11 2/1 ~250/1 [1102b] 0.733 0.333
Paddy Power _4/11 2/1 250/1 | [1102b] | 0.733 0.333
Unibet _4/9 _7/4 250/1 | [1102a] | 0.692 0.364




Betfred _4/9 _15/8 [1102a] | 0.692 0.348
Betway 9/20 _6/4 [1102a] | 0.690 0.400
10Bet _4/7 _7/5 250/1 | [1102a] | 0.636 0.417
Vbet _6/13 9/5 [1102b] | 0.684 0.357
Spreadex _2/5 _7/4 [1102a] 0.714 0.364
Betfair Exchange _4/9 _21/10 979 [1102a] 0.692 0.323
Smarkets _2/5 _21/10 979 [1102a] 0.714 0.323

APPENDIX 11: HISTORICAL ACCURACY OF OPINION POLLS (3PF)
The MAEs for opinion polls on a three-party-forced (Dem/Rep/Oth) basis for the US POTUS elections 1968-

2020 are given below

Election 2020

Here we calculate the MAE for 2020 for our five selections on a three-party-forced (3pf) Dem/Rep/Oth basis

Table A11: MAE on 3pf basis for our five selected opinion polls immediately before the 2020 POTUS Election

Predictor PVD | PVR | PVO | Winner | Source 3pfD | 3pfR 3pfO | ResD | ResR | ResO | MAE | WIN
ABC/WaPo 54 42 | 4 Biden [0106a] | 54.0% | 42.0% | 4.0% | 51.3% | 46.9% | 1.8% | 4.9% | 1
CNN 54 42 | 4 Biden [0106b] | 54.0% | 42.0% | 4.0% | 51.3% | 46.9% | 1.8% | 4.9% | 1
Rasmussen 48 47 |5 Biden [0106c] | 48.0% | 47.0% | 5.0% | 51.3% | 46.9% | 1.8% | 3.3% | 1
Reuters/Ipsos | 52 45 3 Biden [0106d] | 52.0% | 45.0% | 3.0% | 51.3% | 46.9% | 1.8% | 1.9% | 1
NBC 52 42 6 Biden [0106e] | 52.0% | 42.0% | 6.0% | 51.3% | 46.9% | 1.8% | 4.9% | 1
avg 4.0% | 1
Elections 1968-2020
Here we calculate the MAEs for the average of the last polls for each of the POTUS elections from 1968-2016.
They are depicted in the table below
e Source for 2020 figures: see above
e  Source for 1968-2016 figures: [0227a]
https://github.com/fivethirtyeight/data/blob/master/polls/pres_pollaverages_1968-2016.csv
Table A11b: MAE on a 3pf basis for opinion polls immediately before the POTUS Elections 1968-2020
DEM REP OTH DEM REP OTH
cycle Poll average ResD PVD ResR PVR ResO PVO AE AE AE MAE
1968 Last polls 42,72 | 39.07 | 43.42 | 47.72 13.86 | 13.21 | 3.65 4.30 0.65 2.9
1972 Last polls 37.52 |33.71 | 60.67 | 57.92 1.81 8.36 3.81 2.75 6.55 4.4
1976 Last polls 50.08 | 45.60 | 48.02 | 45.01 1.90 9.39 4.48 3.01 7.49 5.0
1980 Last polls 41.01 |41.84 |50.75 |44.09 | 8.24 14.07 | 0.83 6.66 5.83 4.4
1984 Last polls 40.56 | 3895 | 58.77 | 56.92 | 0.67 4.13 1.61 1.85 3.46 2.3
1988 Last polls 45.65 | 41.67 | 53.37 | 5229 | 0.98 6.04 3.98 1.08 5.06 3.4
1992 Last polls 43.01 | 42.67 |37.45 | 3538 |19.54 |21.95 | 0.34 2.07 2.41 1.6
1996 Last polls 49.24 | 49.62 | 40.71 | 36.76 | 10.05 13.62 | 0.38 3.95 3.57 2.6
2000 Last polls 48.38 | 43.32 | 47.87 | 46.95 | 3.75 9.73 5.06 0.92 5.98 4.0
2004 Last polls 48.27 | 46.98 | 50.73 | 48.60 | 1.00 4.41 1.29 2.13 3.41 2.3
2008 Last polls 5293 |50.99 | 45.65 | 43.82 1.42 5.19 1.94 1.83 3.77 2.5
2012 Last polls 51.06 48.10 47.20 47.75 1.74 4.15 2.96 0.55 2.41 2.0
2016 Last polls 48.18 | 45.84 | 46.09 | 41.89 | 5.73 12.28 | 2.34 4.20 6.55 4.4
2020 | 2020_3pfMAE 4.0




APPENDIX 12: HISTORICAL ACCURACY (2PF)
The MAEs on a two-party-forced (Dem/Rep) basis for the US POTUS elections 1968-2020 are given below

Election 2020

Here we calculate the MAE for 2020 for our five 2020 selections on a two-party-forced (2pf) basis

Table A12: MAE on 2pf basis for our five selected opinion polls immediately before the 2020 POTUS Election

Predictor PVD | PVR | PVO | Winner Source 2pfD 2pfR ResD ResR MAE | WIN
ABC/WaPo 54 42 4 Biden [0106a] 56.3% | 43.8% | 52.2% | 47.8% | 4.1% | 1
CNN 54 42 4 Biden [0106b] 56.3% | 43.8% | 52.2% | 47.8% | 4.1% | 1
Rasmussen 48 47 5 Biden [0106c] 50.5% | 49.5% | 52.2% | 47.8% | 1.7% | 1
Reuters/Ipsos | 52 45 3 Biden [0106d] 53.6% | 46.4% | 52.2% | 47.8% | 1.4% | 1
NBC 52 42 6 Biden [0106€] 55.3% | 44.7% | 52.2% | 47.8% | 3.1% | 1

avg 29% |1
Elections 1968-2020
Here we calculate the MAEs on a 2pf basis for the average of the last polls for each of the POTUS elections
from 1968-2016. They are depicted in the table below
e Source for 2020 figures: see above
e  Source for 1968-2016 figures: [0227a]

https://github.com/fivethirtyeight/data/blob/master/polls/pres_pollaverages_1968-2016.csv
Table A12b: MAE on 2pf basis for opinion polls immediately before the POTUS Elections 1968-2020
DEM REP Dem_2pf Rep_2pf DEM | REP

cycle | Poll average ResD | PVD | ResR | PVR ResD PVD | ResR PVR | AE AE MAE
1968 | Last polls 42.7 39.1 | 434 | 47.7 | 49.6 45.0 | 50.4 55.0 | 4.6 4.6 4.6
1972 | Last polls 37.5 33.7 | 60.7 |57.9 | 38.2 36.8 | 61.8 63.2 | 1.4 1.4 1.4
1976 Last polls 50.1 45.6 | 48.0 45.0 51.0 50.3 49.0 49.7 | 0.7 0.7 0.7
1980 Last polls 41.0 41.8 50.8 44.1 44.7 48.7 55.3 51.3 | 4.0 4.0 4.0
1984 | Last polls 40.6 389 |58.8 |56.9 |40.8 40.6 | 59.2 59.4 | 0.2 0.2 0.2
1988 Last polls 45.7 41.7 53.4 52.3 46.1 44.3 53.9 55.7 | 1.8 1.8 1.8
1992 Last polls 43.0 42.7 37.5 354 53.5 54.7 | 46.5 453 | 1.2 1.2 1.2
1996 Last polls 49.2 49.6 | 40.7 36.8 54.7 57.4 | 453 42,6 | 2.7 2.7 2.7
2000 | Last polls 48.4 433 | 479 |46.9 | 50.3 48.0 | 49.7 52.0 | 2.3 2.3 2.3
2004 | Last polls 48.3 47.0 | 50.7 | 48.6 | 48.8 49.2 | 51.2 50.8 | 0.4 04 |04
2008 | Last polls 52.9 51.0 | 45.7 | 43.8 | 53.7 53.8 | 46.3 46.2 | 0.1 0.1 0.1
2012 | Last polls 51.1 48.1 | 47.2 | 47.7 | 52.0 50.2 | 48.0 49.8 | 1.8 1.8 1.8
2016 | Last polls 48.2 458 |46.1 |419 | 511 52.3 | 48.9 47.7 | 1.1 1.1 1.1
2020 | 2020_2pfMAE 2.9




APPENDIX 13: HISTORICAL ACCURACY (GRAPHS)
The tables from Appendix 11 and 12 are depicted graphically below

Graph A13: the opinion poll MAEs on a Dem/Rep/Oth (3pf) basis for each POTUS election 1968-2020
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Graph A13b: opinion poll MAEs on a Dem/Rep (2pf) basis for each POTUS election 1968-2020
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APPENDIX 14: SCREENSHOTS

Screenshot A14: screenshot of Hypermind at 01:54 am GMT on 2020/11/03
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Screenshot Al14b: snapshot of Ladbrokes at 21:43 GMT on 2020/11/03
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Screenshot Al4c: snapshot of Coral at 21:41 GMT on 2020/11/03

New Tab x A& Online Sports Betting and Latest X o B X

&~ c 8 sports.coral.co.uk/event/politics/politics-international/us-elections/next-us-presidential-election/6138028/main-markets Q e

CORAL* spomis

HOME  PROMOTIONS  IN-PLAY  FOOTBALL  HORSERACING  RACING SUPERSERIES ~ TEMNIS  VIRTUALSPORTS  GREYHOUNDS  USELECTION

A o lose papulsr vore but be re-

£, Bacminton FAVOURITES

T EIELTION Winnien To view and add matches into your favourites,
i Baskewall please log in to your account
Joe Biden
% Beacn Vollevoall

Donald Trump /i OFFER MODULES

GAMING
ELECTORAL COLLEGE VOTES

ELECTION SPECIALS j il THWIRE

£ o  onoumgroms |
S POPULAR VOTE WINNER le[n[ "nﬂl[ '
UI SEAM
el Donald Trump

% Esports
Joe Biden
Fisning MINI GAMES

Foowall
TRUMP POPULAR VOTE SHARE

Formuia 1

Coral at 21:41 GMT 2020/11/03. It yields odds Biden win Pres 4/9. Trump win Pres 13/8

Screenshot Al14d: snapshot of Oddschecker at 21:54 GMT on 2020/11/03
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Screenshot Al4e: snapshot of Oddschecker at 21:55 GMT on 2020/11/03
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