CanSingleDimpled ChadsReflectVoterintent?
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It wasreportedon CNN that the CarvassingBoard of Palm BeachCountywas
countingdimpledchadsasvotesonly whenthereweremorethanonedimpledchadon
a ballot. Thereasoningbehindthis seemsdntuitive: if all the othervoteson the ballot
wereclearly perforatedthena singledimpledchadmustnot be anintendedvote, but
is morelikely causedy avoter’s decisionnotto finally make thatvote.

Intuitively this might seemto make sense,and this hasbeenarguedby people
objectingto the countingof dimpledchads.However, this reasonings flawed. If on
rareoccasioravotercastingavoteaccidentallydimplesachadinsteadf perforatingt,
thenthevastmajority of ballotsthathave dimpledchadswill have exactly onedimpled
chad,with the othervoteson the ballot beingclearperforations.Therefore to restrict
the countof dimpledchadsonly to thoseballotsthatbearmultiple dimpledchadswill
excludethevastmajority of intendedvotesthataccidentallyleft only adimple. Thisis
explainedmathematicallypbelow.

Analysisof Dimpled Chad Distributions

Suppose¢hateachvoter: hasanerrorrateof ¢; of dimpling achadinsteadof perforat-
ing thechad.Let thedistribution of theseerrorratesin the populationbe f(¢). Let the
numberof possiblevoteson a ballot ben. If eachvote madeby a givenvoterhasthe
samechanceg, of beinga dimpleinsteadof a perforation,independentf thatvoter’s
othervotes,thethedistribution of the number &, of dimpledchadsthatwill appeaion
thatvoter’s ballotis:

V(k,e) = <Z> e’“’(l _ E)n—k

Thedistribution of thenumberof dimpledchadsperballotfor theentirepopulation
is:

v = [ 10V = [ 10 (3)era—or*ae

For concretenesset usexaminesomespecificexamples.



#DimpledChads Fractionof Ballots
0 0.904382
0.0913517
0.00415235
0.000111848
1.97711107°
2.396491078
2.0172510710
1.16436 1012
4.4104510°%
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Tablel: Thefractionof ballotshaving 0, 1, 2, etc. dimpledchads.

Example 1. A singleerror rate of voters

Supposéhatall votershave the sameerrorratee of producinga dimpledratherthana
perforatedchad. Let us supposédhatthe errorrateis 1%. Supposéhereare10 items
to bevotedonontheballot(n = 10). Then

V(k) = (11{0) 0.01%0.99'°—F

The valuesfor the fractionof ballotsthatwill have 0, 1, 2, etc. dimpledchadsare
givenin Tablel. Thekey thing to noteis thatamongall the ballotsthat have at least
onedimpledchad(0.0956179 = 1—0.904382), fully 95.5%o0f themhave only asingle
dimpledchad.Thisoccursundertheassumptiorthatdimpledchadsarevoteraccidents
whenavotewasintended.Thereforepnedoesnotneedo havemultiple dimpledchads
onaballotto beableto concludethatthe dimpledchadswereaccidents.

Furtherexamplesfor this analysiscanbe consideredandthey all yield the same
conclusion. The authorwould be happy to provide additionalanalysisor comment
uponrequest.



