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ABSTRACT 
In the 2012 November elections, voters across the United 
States faced long lines and waiting times during both the 
early voting period and on Election Day. In Massachusetts, 
some voters waited 2 hours to vote [5]. In Colorado, 
Virginia, and Texas, voters waited in line for up to 4 hours 
[2,4]. Voters in the state of Florida experienced anywhere 
from 5 to 8 hour [3] wait times at certain precincts. 
Although the recent election’s wait times set a record in 
states such as Florida, long lines and wait times have been 
an issue for years. Long lines and wait times discourage and 
prevent people from voting as evident in the recent 
presidential elections where certain precincts reported 
voters leaving polls without casting their ballots [3]. These 
long wait times are a form of voter disenfranchisement and 
can dramatically affect election results, especially in close 
races such as the 2000 presidential elections in Florida 
where 5,801,000 votes were cast and a 537 vote margin 
determined the winner [1].  

To address the issue of long lines and wait times, Balloting 
is presented as an option to speed up the voting process. 
Balloting allows a voter to fill out a ballot via an automated 
phone or online system prior to Election Day or casting a 
ballot. The Balloting process gives the voter an opportunity 
to (1) read, (2) understand, (3) fill out, (4) review, and (5) 
print the completed ballot in the form of a QR code at 
his/her convenience and prior to going to the polls. On 
Election Day, the voting machine is used to scan the voter's 
QR code, which brings up the voter’s prior completed ballot 
for review and modification before officially submitting it. 
When the voter submits the ballot, it will print on the voting 
machine where the voter can verify the ballot. Since a voter 
would already be familiar with the ballot and have fully or 
partially completed the ballot, the hypothesis was that 
Balloting would reduce the voting time and errors in the 
voting process compared to other methods of voting .  

To test this hypothesis, a pilot study was conducted to 
measure the efficiency of Balloting compared to other 
methods of voting. The pilot study used a 2012 ballot from 
Broward County, Florida to measure the time it took each 
participant to vote via a (1) paper ballot, (2) electronic 
voting system, and (3) Balloting. The study revealed that 
Balloting significantly reduced the total voting time, with 
an average of 48 seconds across 23 participants compared 
to 3.8 minutes and 4.5 minutes for the electronic voting 
machine and paper ballots respectively. In addition to 
analyzing the experiment data, queuing models were 
developed based on the data to model average wait times as 
a function of the total number of voting machines, voter 

arrival rate, and other variables. The queuing models 
showed that while Balloting reduces voting times, it 
consequently reduces queue wait times.  

Future studies are being developed to further explore the 
efficiency of the Balloting concept. Privacy and security 
concerns will also be explored in this phase.  
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