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Facts

Country: Denmark

Election: EU Parliament
Election 2014

No electronic voting
machines used

13 seats to be filled

Voting System: d’Hondt
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DANMARKS
. STATISTIK
Election Result 2014

Stemmer

Parti Antal Pct. Mandater

A. Socialdemokratiet 435.245 19,1% 3

B. Radikale Venstre 148.949 6,5% 1

C. Det Konservative Folkeparti 208.262 9,1% 1

F. SF - Socialistisk Folkeparti 249.305 11,0% 1

|. Liberal Alliance 65.480 2,9% -

N. Folkebevaegelsen mod EU 183.724 8,1% 1

O. Dansk Folkeparti 605.889 26,6% 4

V. Venstre, Danmarks Liberale Parti 379.840 16,7% 2

| alt gyldige stemmer 2.276.694

Blanke stemmer 47.594

Andre ugyldige stemmer 7.929

| alt ugyldige stemmer 55.523

| alt afgivhe stemmer 2.332.217




Danish EU-d’'Hondt

Group 1 Group 2



Task 1: Ballot Manitest

Sort and stack
 Municipality

e [Polling Station]
e Party
 Candidate

Total order




Task 2: Create Entropy

6/15521560



Task 3: Margins

Using [Stark and Teague’15]
Two coalitions

Margins: European Election 2014
8894,29359,30133,
38406,43720,52121,
59122,68793,794380

Compare to margins: Parliament
Election 2011

168,222,261,305,
348,369,370,394,
424,5602,623,810

Two independent implementations
 Hand-verified in SML
* |Python/Javascript

6715521560



Task 4: Compute Sample Size

e Set risk limit: a=0.1%
e Set correction rate: Y=95%
 EU valg 2014: 1903 ballots

* Folkeatstemmning 2014: 60 ballots

6715521560



Task 5: Ballot Selection

seed = “90755425186715521560"
max = 2332217
for 1=1 to samplesize do

X =seed ©~ “," ©~ 1
y = sha256 (x)
b = z mod max

end

6715521560



X

Task 5: Ballot Selection

90755425186715521560,1
7645f92e9c595a74668042211128ca9a15a20969d6bc4dc29de@c80cbb3ca30e

730453

90755425186715521560, 2
c031aad3efc7163a6dabbelf3cO59b57261e0c864d5Tf0b9c5cf71d09d72b8239

342138

90755425186715521560, 3
eclclof587a008153e55350543761022d35067cc46a9772a751c7c6838582c1d

148372

90755425186715521560, 4
064d327220df531721f30d865ca760e06feledaef2997d6beal3c4dbfl0ae2ebd

2286944

6715521560



Task 5: Ballot Selection

Omegns Storkreds":"Gladsaxe Kommune":"3. Gladsaxe'":"Hovedbiblioteket":1YES:1621
Omegns Storkreds":"Rgdovre Kommune":"4. Rgdovre":"Tinderhgj":1YES:334

Omegns Storkreds":"Brgndby Kommune'":"6. Brendby":"Brendbyvester Skole":1YES:317
Omegns Storkreds":"Hgje-Taastrup Kommune":"7. Taastrup":"Flgng Hallen":1YES:200
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""Kgbenhavn Kommune":"1l. @sterbro":

Frederiksberg komune':'11. st!' Gl adsaxe Kommune'":"3. Gladsaxe':"Hovedbiblioteket'":1YES:1621

""Kgbenhavn Kommune":"2. Sundbyvesi

i@?;xﬁmxﬁ&%ﬁ%ﬁPdeovre Kommune":"4. Rgdovre":"Tinderhgj":1YES:334
"Kgbenhavn Kommune":"5. Ngrrebro";

kavenhavn komnune 6. Bispebier! Brggndby Kommune' :"6. Brgndby":"Brgndbyvester Skole'":1YES:317

"Kgbenhavn Kommune":"7. Brenshgj":
Kapennavn Komneri-7. sronaney- H@j€=Taastrup Kommune":"7. Taastrup":"Fleng Hallen":1YES:200

""Kgbenhavn Kommune'":"9. Vesterbro'

nds storkreds":"elsingor komune:'1. Helsing /) Kommune' :"1. @sterbro":"1. Nord":1YES:1602

nds Storkreds:::Fredensborg Kommune:::Z. Frede. . - . - . -
i Srorkreder imitiersa kemenerrs. ke KSDE G Kommune™:"11. Slots":"11. Kreds;Lindevang":2NO:549
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ds Storkreds":"Morsg Kommune":"4. Thisted":"SBvn Kommune

"2. Sundbyvester":"2. Vest":1YES:241

ds Storkreds":"Thisted Kommune":"4. Thisted":'

ds storkreds”:"Thisted Komune': 7. Thistea: 3V KOMmMuNe'" :"3., Indre By":"3. @st":1YES:2194

ds Storkreds":"Rebild Kommune":"5. Himmerland

O e et e e @V Kommune™:"5. Ngrrebro”:"5. Nord":1YES:1900

"Holstebro Kommune'":"10. Holste

ds Storkreds'":"Ringkgbing-Skjern Kommune":"11

s storkreds":Ringkobing-skiern tomuner:1 AV KOmmune' :"6. Bispebjerg":"6. Syd":1YES:49

ds Storkreds":"Viborg Kommune":"4. Viborg @st

"gstjyllands Storkreds":"Horsens Kommune":"10. Horsens":;avn Kommune" - "7 . Brgnshgj n . "7 . Kat rinedal" . 1YES: 733
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""0dense Kommune":"1. Odense @st'":"Skt. <

""0dense Kommune'":"2. Odense Vest":"Tarup skuie :1fcS:itio
"Odense Kommune":"3. Odense Syd":"Dalumskolen":1YES:1721
"Assens Kommune":"4. Assens":"Brylle":3UGYLDIG:4

"Assens Kommune":"4. Assens":"Kerte":1YES:96

"Middelfart Kommune":"5. Middelfart":"Strib":1YES:668

Hedensted Kommune":"11. Hedenst
Randers Komunet 7. ransers VN Kommune':"7. Brgnshgj":"7. Nordvest":1YES:1137
"7. Vest":1YES:1455

"0dsherred Kommune":"1@. Kalundborg":'"Hgrve":1YES:490

"0dsherred Kommune":"10. Kalundborg":"Nykegbing":1YES:847
"Slagelse Kommune":"12. Slagelse":"Slagelse Hallen":2N0:491
""'Slagelse Kommune":"12. Slagelse":"Vesthallen":2N0:247

"Kgge Kommune":"6. Kege":"Ejby":1YES:738

"Lejre Kommune":"6. Kgge'":"Rye":2N0:197

"Solrgd Kommune":"7. Greve":"Det Sydlige Strandomrdde":1YES:1699
"Roskilde Kommune'":"8. Roskilde":"Jyllinge":1YES:1158

"Holbzk Kommune'":"9. Holbzk":"Holbzk @st":1YES:2018

"Sydjyllands Storkreds":"Sgnderborg Kommune":"1. Sgnderborg":"Dybbgl":1YES:135



lask o6: Audit

* Convince 98 municipalities to check
1903 ballots.

 Generated and sent 98 emails
 10% municipality participated

e Some municipalities chose not to
participate

Pilot Is consistent with electoral law

Size matters

e Diplomatic sensitivities
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| essons Learneao

't Is possible to organize a nationwide RLA for a
parliamentary election

Audit infrastructure plays an important role when
using electronic voting technologies

Election officials were grateful for insights

Start to plan early and secure full support of the EMB



Would have, Could have,
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Should have

imiting audit conducted at 99.9% confidence

imiting audit of a parliamentary election

imiting audit of a national contest

imiting audit that crossed jurisdictional boundaries
imiting audit outside the U.S.A.

imiting audit of a hand-counted election

imiting audit to use sort-and-stack as ballot interpretation

ne smallest margin ever audited with a risk-limiting audit (0.34%)

ne largest contest ever audited with a risk-limiting audit (2.3m ballots)

ne largest sample ever audited in a ballot-level risk-limiting audit



