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It was reportedon CNN that the CanvassingBoard of Palm BeachCountywas
countingdimpledchadsasvotesonly whenthereweremorethanonedimpledchadon
a ballot. Thereasoningbehindthis seemsintuitive: if all theothervoteson theballot
wereclearlyperforated,thena singledimpledchadmustnot beanintendedvote,but
is morelikely causedby a voter’sdecisionnot to finally make thatvote.

Intuitively this might seemto make sense,and this hasbeenarguedby people
objectingto thecountingof dimpledchads.However, this reasoningis flawed. If on
rareoccasionavotercastingavoteaccidentallydimplesachadinsteadof perforatingit,
thenthevastmajorityof ballotsthathavedimpledchadswill haveexactlyonedimpled
chad,with theothervoteson theballot beingclearperforations.Therefore,to restrict
thecountof dimpledchadsonly to thoseballotsthatbearmultipledimpledchadswill
excludethevastmajorityof intendedvotesthataccidentallyleft only adimple.This is
explainedmathematicallybelow.

Analysis of Dimpled Chad Distributions

Supposethateachvoter
�

hasanerrorrateof ��� of dimplingachadinsteadof perforat-
ing thechad.Let thedistributionof theseerrorratesin thepopulationbe �����	� . Let the
numberof possiblevoteson a ballot be 
 . If eachvotemadeby a givenvoterhasthe
samechance,� , of beinga dimpleinsteadof a perforation,independentof thatvoter’s
othervotes,thethedistribution of thenumber, � , of dimpledchadsthatwill appearon
thatvoter’sballot is: � �
��������� � 
 ��� �����������	����� �

Thedistributionof thenumberof dimpledchadsperballotfor theentirepopulation
is: � ���!�"�$#&%' �����	� � ��� ���	�"()�*�$#+%' �����	� � 
 � � � � �����,�	� ��� � ()�

For concreteness,let usexaminesomespecificexamples.
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Table1: Thefractionof ballotshaving 0, 1, 2, etc.dimpledchads.

Example 1: A single error rate of voters

Supposethatall votershave thesameerrorrate � of producinga dimpledratherthana
perforatedchad.Let ussupposethat theerrorrateis 1%. Supposethereare10 items
to bevotedonon theballot ( 
B�C� - ). Then� ���D�"� � � -�E� -�. - � � -�. /0/ % ' � �

Thevaluesfor thefractionof ballotsthatwill have 0, 1, 2, etc. dimpledchadsare
givenin Table1. Thekey thing to noteis thatamongall theballotsthathave at least
onedimpledchad(

-�. -0/�69< �>7 / �F�D� -�. /2-012304)5 ), fully 95.5%of themhaveonly asingle
dimpledchad.Thisoccursundertheassumptionthatdimpledchadsarevoteraccidents
whenavotewasintended.Therefore,onedoesnotneedtohavemultipledimpledchads
ona ballot to beableto concludethatthedimpledchadswereaccidents.

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