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Two variants of Proportional Representation (Single Transferable Vote) are used in Australia. One is used in Senate elections, and the Hare-Clark version is used for elections to the Tasmanian House of Assembly and the ACT Legislative Assembly [1]. Clear description of counting procedure for Proportional Representation could be found in [2]. The method of distributing creates the main differences between Australian STV systems:

“The Senate, Victorian, Western Australian and South Australian systems use all of the ballot papers the elected candidate has received to transfer the surplus. In Tasmania and the ACT only the ballot papers the elected candidate received in the count at which he or she was elected are used to transfer the surplus (sometimes called the ‘last parcel’ method). The New South Wales system randomly selects a proportion of the ballot papers to transfer the surplus.”[3]

Shortcomings of existed counting procedure are considered [4]. We have added example showing bias. The method described in [2] is discussed below.

Consider example with 16 voters and 3 seats.
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Bold indicates preferences considered by STV.
Candidate should collect minimum number of votes (Quota) to be elected.  

Quota= 16/4+1=5

Step 1

First choice preferences:

a-10 elected
b-1

c-4

d-1

a’s surplus equals 10-5=5.

TV=5/10=0,5

Transfer value is used for calculating transfer of votes:

to b 2*0,5=1 vote

to c 6*0,5=3 votes

to d 2*0,5=1 vote

Step 2

a elected
b 1+1=2

c 4+3=7 elected

d 1+1=2

c’s surplus equals 7-5=2

Transfer of votes.
Although in the first group of candidates only 3 votes transferred to c the system assigns weight 6 to this group.
TV=2/(6+4)=0,2
Transfer of votes:

to b 6*0,2=1,2 vote

to d 4*0,2=0,8 vote

b elected.
In this example the biggest group of voters determines election result (a,c,b). They use votes twice: firstly, in a’s election, secondly, in b’s election (‘systems use all of the ballot papers the elected candidate has received to transfer the surplus.’). There is a big group bias. Big groups of voters are more powerful in terms of the number of alternatives in their preferences used in calculation. In our example, the method takes into account 3 alternatives of group 1 and 1 alternative of groups 4 and 5 (bolded alternatives in preferences). In real elections voters’ preferences are correlated. It is more likely that after party X candidate voter chooses another party X candidate. Thus, this system can provide party bias.
We could take into account the first group of voter with weight 3 (number of transferred votes).
TV=2/(3+4)=0,2857

Transfer of votes:

to b 3*0,2857=0 vote

to d 4*0,2857=1 vote

d elected.

d represents preference of the second biggest group of voters (with 4 voters).
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