6. Small Mock Election for Hand Tally

To provide a sample STV tally, we have created a small 4o valid ballots mock election, with
seven candidates named, alphabetically, “Candidate A” through “Candidate G” competing for
three open seats on a committee.

The ballots in grid format have been given serial numbers. The serial numbers allow tracking
of transfers of individual ballots. The selection of votes cast should make the election a reason
ably informative and typical example.

A printed version of the complete mock election is included at the end of this chapter, suit
able for printing.

There are no duplicate rankings, and there are no gaps in the rankings essentially making the
tally easier to follow . This section includes both blank ballots and all the marked ballots for
the mock election, printed 12 to a page on card stock, so they may be cut apart and used in an
actual “test run” hand tally.

Each ballot carries all the information available about the voter’s intent. For STV tally pur
poses, ballots acquire two important additional items of information which may change as a
tally progresses : 1 ballot location, i.e. which candidate the ballot indicates is to receive the
corresponding vote which tray the ballot is in ; and 2 the weight or value of that vote. Note
that a ballot is a physical object, while a vote is a conceptual numerical value derived from the
value of a ballot, possibly a fraction as a result of having been transferred. Since votes are de
rived directly from ballots, it doesn’t really matter whether a discussion speaks, for example, of
transferring ballots or transferring votes.

At any stage of an STV election, the vote count of each candidate is the sum of the values of
all the ballots assigned to that candidate. As an STV election is tallied and rounds of candidate
elimination or election and resulting ballot and therefore vote transfers take place, ballot loca
tions and vote values change, and of course so do candidates’ vote counts. At the beginning of an
election, every ballot is assigned to the indicated first choice candidate, and the value of every
ballot is 1. Ballot values may decrease as a result of candidates being elected with more votes
than the required minimum. The value of a ballot can never exceed 1 nor reach o.

Just to make following this tally of the mock election easy, the candidates’ popularity, as
reflected in count of first-choice designations, diminishes in alphabetical order of candidate
names. The initial or “Round 1” counts of first-choice designations are as follows: A: 9 ; B: 7;
C: 6; D: 6; E: 5; F: 4; G: 3.

Serial or ID numbering of the 40 ballots is arbitrary, but it so happens the ballots were num
bered by first-choice candidate in reverse alphabetical candidate name order. This ordering
serves no particular purpose, other than to hopefully provide a useful aid in analyzing the paths
of vote transfers.

A list of the 40 ballots in order of ID number one line of the list equals one ballot is pre
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sented below. It should be easier to digest than the four sheets of grid format ballots:

CHOICE CHOICE
Ballot ID 1st 2nd 3rd 4th 5th 6th 7th Ballot ID 1st 2nd 3rd 4th 5th 6th 7th
1. G 21.
2. G A DB C E F 22. F E D
3. G F B AE CD 23. C G B DF E A
4. F G A D 24. C D E
5. F B E G 25. B A
6. F E D 26. B C G D E
7. F A D 27. B E F G
8. E A D C 28. B G D C
9. E F B D 29. B
10. E G A B 30. B F D
11. E B C D G 31. B D
12. E D C G 32. A
13. D E C 33. A G F E
14. D A G C 34, A B C DE F G
15. D B C A 35. A D B C
16. D 36. A D E B
17. D F C 37. A C
18. D C G B 38. A G F E
19. ¢ A D 39. A G D CTF B E
20. C D G B 40. A D C E B

It is recommended that election operators should try to do their own tally of the ballots rep
resented above, referring to Section 5 for instructions.

The self tutorial tally could be done either by cutting apart the set of 40 physical ballots
which we have included, and doing a tally involving actual individual ballot trays and transfer of
ballots from one tray to another, or in a sort of narrative form keeping track of steps and rounds
on paper, as follows here.

There are comments about the tally in the remainder of this section.



As applied to this mock tally, Step One is simple. Because all 40 ballots are valid, note that v =
40. The number of offices is 3. Plugging this information into the Droop threshold formula:

d aninteger no rounding required is 1+ 40/ 3+1 =II votes

Step Two is quite simple as well for the mock tally. The grouping and counting by designated
first choice candidate is already done.

Step Three becomes operative. Here follows a round by round analysis of the transfer and
tally part of the mock election.

Round 1 No candidate has reached the threshold and none is therefore elected, so Candidate
G, as the lowest vote getter with only 3 votes, is eliminated.

Round 2 begins with Action 3e, the transfer of the three ballots with Candidate G as first
choice (G’s ballots). One is a first-choice only ballot, so it is transferred to the exhausted pile.
Another has A as second choice, and the last has F as second choice. After the transfer, the can
didates’ vote counts in name order, followed by the exhausted ballot count for Round 2 are

A: 10
B: 7
C. 6
D: 6
E: 5
F: 5
G0
Exh: 1

No candidate has yet reached the threshold, which means returning to Action 3f, which
eliminates the lowest vote getter. Candidates E and F are tied for last place with 5 votes each,
necessitating exercise of some tie break protocol.

NOTE! The protocol invoked by CP Pro is to eliminate F because at the previous round (actually to start
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with , F had a lower vote count than did E. That works for this election, so to conform with the tie breaking
method of CP Pro, candidate F is declared eliminated, concluding both Action 4 and Round 2. But, if the decision
had been made to conform to the Pacifica Bylaws prescription for resolving last place ties, straws would have been
drawn, possibly yielding a different outcome.

Round 3 begins with transfer of Candidate F’s ballots to his/her indicated second choices,
with another trip through Action 3a, which tallies the new totals. Candidate A gets a vote from
Ballot 4, which cannot transfer to Candidate G because G has been eliminated. Candidate A
also picks up a vote from Ballot 7, to add to the one vote from Ballot 2 received when G was
eliminated, and the first place votes from Ballots 32 - 40. Votes from Ballots 3 and 5 go to B, and
Ballot 6 transfers its vote from F to E. The new vote count is:
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Exh:

Looking at A's new vote count, A is declared elected with 1 surplus vote, concluding Action

3b.

Round 4 involves first asking the question posed by Action 3¢ “Are all seats filled?” The
answer is clearly “no”, because only one candidate has been elected, and there are two seats
remaining. The second question posed by Action 3¢, “Do the open seats equal the remaining
candidates?” is also answered “no” since there are a total of four candidates remaining for those
two vacant seats.

Now Action 3a decrees that Candidate A’s surplus shall be transferred. Recall that a candidate’s
surplus is transferred by reducing the value of all that candidate’s received votes and transferring
them all. The formula to determine the transfer value of each of A’s votes must be employed.
In this case 12 total votes, minus the threshold of 11 yields a surplus of exactly 1, which must be
divided by the total number votes Candidate A had received:

12 1I /12 = 1/12 = 0.08333...

Each of the 12 ballots which had been sitting in Candidate A’s tray at the time of his/her elec



tion will now be transferred to subsequent choices with a value of 0.08333... In hand tallies you
may prefer to use standard fraction notation rather than decimals.

In this round both B and C, have each received a single ballot from A, so each have their vote
counts increased by 0.083 decimal precision limited to 3 places for display purposes . Candi
date D received 7 transfers from A, so D’s count increases by

7% 0.083333... = 0.583
and E’s count increases by
2X 0.083333... = 0.16%7

The updated vote count at the end of Round 4 looks VERY different than what has been
seen so far, because of the fractional value of the transferred ballots:

9.083
6.083

6.583
6.167

OTTMON® >

Exh: 2

Perhaps disappointingly, no remaining candidate has achieved the threshold count of 11 votes
on this round, so Candidate C, who is now the lowest vote getter, with only 6.083 votes, is elimi
nated. All of Candidate C’s votes must now be transferred.

NOTE! CP Pro at this point shows A not with o but with 11 votes (the threshold), and the exhausted tray
number is 1.08333 rather than 2. This is apparently a matter of convention. CP Pro always shows elected candidates
with the threshold number of votes, despite the fractional transfer of ALL the votes cast for elected candidates.
CP Pro also shows for the exhausted pile the cumulative count of votes, but 2 is the integer number of “physical”
ballots in the exhausted tray. For an example focused on hand tallies with likely actual physical ballots and ballot
boxes, the numbers here seem to be more appropriate, and certainly avoid a possible source of confusion.
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Observe the very tiny effect of the ballots from A! This is because all but one of these ballots
is “used up”, so to speak, in electing A (probably one reason why CP Pro leaves 11 ballots with
A), and the effect of the ballot surplus is diluted by the transfer to several different candidates.
This is a key property of STV when using fractional transfer method!

Round 5 begins with a transfer of eliminated Candidate C’s 6.083 votes. At this point C has
assigned 7 ballots with differing values: 19 through 24, each with a value of 1, and Ballot 37, which
had been transferred from Candidate A with a value of 0.083. The transfer of C’s votes is easy:
Ballots 19, 20, 22, and 24 all go into Candidate D’s tray (Ballot 19 could not be transferred to
Candidate A who has been elected); Ballots 21 and 37 are sent to the exhausted tray, and Ballot
23 gets transferred to Candidate B. The new vote count at the end of Round 5 is:

A O
B: 10.083
c o
D: 10.583
E: 6.167
F: 0
G o

Exh: 4

Again no remaining candidate has reached the threshold, so the question must be asked as per
Action 3¢ “Do the open seats equal the remaining candidates?” Because there are 3 remaining
candidates, and two open seats, the answer is “no”. Proceeding to Action 3f, it is time to elimi
nate the lowest vote getter, in this case Candidate E with 6.167 votes. This concludes Round

5.

Round 6 begins with the distribution of Candidate E’s 6.167 votes. At this point E has been
assigned 8 ballots with differing values: Ballots 6, and Ballots 8 through 12, each with a value of
1, and Ballots 33 and 38, each with a value of 0.083.

The transfer of Candidate E’s votes is straightforward: votes from 6, 8 and 12 are transferred
to D notice that Ballot 8 could not be transferred to Candidate A, who was already elected ;
Ballot 9 transfers to Candidate B’s tray (Ballot 9 could not transfer to Candidate F, who was
eliminated, you will recall, via CP Pro’s previous round rule), Ballot 10 transfers to Candidate B

being unable to transfer to either G or A , and Ballot 11 transfers to Candidate B as well; while

Ballots 33 and 38 go to the exhausted tray. With the next tally it is discovered that both candi
dates B and D have exceeded the threshold and are elected. The update vote count at the end
of Round 6 is:



Exh:

O mMmonNw>

13.083

13.583

o © O
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CAND.

BALLOT ID #77

RANKING
3 456 7

CAND.

2

BALLOT ID #

RANKING
1 2 3 4 5 6 7

1 2
A~ QOO000do0 A~ OROO0000
s OQO00000 s OOOMO00
¢ QOoOodon ¢ gUOooomon
o OO00O000 o OOWOO0O0O
e OQO0dOddn e OO0O0OmO
FoOO000ddn Fo OO00000M
¢ BOOO0O0OO « BOOO0O0OO

BALLOTID # 3 BALLOTID # 4

CAND. RANKING CAND. RANKING

1 2 3 45 6 7 1 2 3 4 5 6 7
A~ OQOOmdon A~ OOmgodon
s OOEO000 s OQO00O000
¢ QOooomd ¢ gooodon
o OO0O00O00M o OOOMO0O0O
e OQOoodOomdn e OOoogodn
FoOmR00000 o BO000000
« HOOOO0OO ¢ OmOOdon

BALLOTID # 5 BALLOT ID # 6

CAND. RANKING CAND. RANKING

1 2 3 4 5 6 7 1 2 3 4 5 6 7
A~ QOOO0don A~ gOooodog
s OJEO0000 s OJOOO0000
¢ OOoOodod ¢ OdOoOodon
o OOO000O00 o OOROOO0O
e OJOmR0dOodn e Om0O0000
Fo BO000000 o BO00O00000
¢ OOOmOon ¢ HOOOOOon
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CAND.

BALLOT ID # 7

RANKING
1 2 3 4 5 6 7

CAND.

BALLOTID # 8

RANKING
1 2 3 4

5 6 7
A~ OROO000 A~ OROO000
s JOO0OO000 s JOO00000
< Ogooooon < goomdon
o OOMOOO0O o OOROOO0O
e JOOoodd e BO000000
- BO000000 o OO00don
¢ QOOOoOoooan ¢ OOOOooan

BALLOT ID # 9 BALLOTID # 70

CAND. RANKING CAND. RANKING

1 2 3 4 5 6 7 1 2 3 4 5 6 7
A~ OOO00000 A~ OORO0O0O0O
s JOmMOO000 s JOORO0O0
¢ Ooodooan ¢ OOooodoan
o OOOMOO0O o OOOO0O00
e BO000000 e BO000000
o ORO00dg FoOO000on
¢ QOOooonoan ¢ OmOOOoan

BALLOTID # 7 7 BALLOTID # 7‘2

CAND. RANKING CAND. RANKING

1 2 3 4 5 6 7 1 2 3 4 5 6 7
A~ OOO0000a0 A~ OOO00000
s JROO0O000 s JOO00000
¢ OgoOmdoon c OdOomooon
o OJOOMOOO o OJROOO0O0O
e BO000000 e BO000000
o OOooodg FoOOoooon
¢ pOoOoOomon ¢ pOOooOomOon
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BALLOT ID # 73 BALLOTID # 74
CAND. RANKING CAND. RANKING

1 2 3 45 6 7 1 2 3 4 5 6 7
A~ OJO0O0000 A~ ORO0O0O00
s JO0OO00400 s (JO0OO0000
¢ OJOmgdoon ¢ OJoOOmoon
o BO0O0O000 o BO0O0O000
e OJROOO0OO e JOOoO0adn
FoOO0d00n FoaO000adn
¢ OOOOdOoon ¢ OJOmMOdOOn

BALLOT ID # 75 BALLOTID # 76
CAND. RANKING CAND. RANKING

1 2 3 4 5 6 7 1 2 3 4 5 6 7
A~ OJOOmOdn A~ OO00O00000
s JROO000 s (JO0OO0000
¢ OJOomgdoon ¢ QOJOOdodn
o BO0O0O000 o BO0OO000
e QOOdO00gdn e QOdOO00dn
FooO0O0004dn FoOdO00000
¢ [OOOoOood ¢ [OOOOO0O0

BALLOT ID # 77 BALLOT ID # 78
CAND. RANKING CAND. RANKING

1 2 3 4 5 6 7 1 2 3 4 5 6 7
A~ QOO0000004 A~ O0O00000
s OO00400 s OJOORO0O0
¢ QUOmaood ¢ Omadoogn
o BOO0O000 o BOO0O0O00
e QOOO00gdn e QOOdO00dn
FoORO0000 FooOdO0000dn
¢ [OOOOood ¢ OOmMO0O0O0
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BALLOT ID # 79 saLtotips_ 20
CAND.  RANKING CAND.  RANKING
123 456 7 123456 7
A~ OROOO0O A~ OOO00000
s OJOO0000 s JOOmMO00
¢ BOO0000 ¢ BO0O0000
o OOROO0O0O o OEO0O0O00
e OOO00dan e QOoooodn
Fo 0000000 FoOgOo000dn
¢ pgOooodao ¢ OOmOO0On
saLLoTD ¥ 21 saLoTiD_ 22
CAND.  RANKING CAND.  RANKING
123 456 7 123456 7
A~ OdOO0000 A OOROO00
s OJOO0000 s JOO0000
¢ BOO0000 ¢ BO0O0000
o OO00O0O00 o OROOO00
e OQO00oan e OQOdOddn
Fo OO0000a0 FoOO000ddn
¢ QOQOoOodoano ¢ QOQOOoOooon
BALLOTID#__ 23 paLLoTID#__ 2F
CAND.  RANKING CAND.  RANKING
123 456 7 123 456 7
~ gOooodon A~ QOO00don
s OOEO0O00 s QO00000
¢ BO00000 < BO0O0O000
o OO0OMO00O o OROOO0O0
e OO0O0OmO e OOm0Oddn
FoOO000Omdn FoOO000ddn
¢ OmOOdon ¢ QOOOooon
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BALLOTID # 3 7 BALLOTID # 3 8
CAND. RANKING CAND. RANKING

1 2 3 45 6 7 1 2 3 4 5 6 7
~ BO00000 ~ BO0O0O000
s OQOO00000 s OO00000
¢ Omdodon ¢ OQOoodaan
o OO0O0O000 o OO0O0O0O00
e OQO0Oddn e OO0Omadn
FoOO0004dgn FoOOE0O000
¢ HOOOOOon ¢ UmOoodao

BALLOTID # 39 BALLOT ID # i 0
CAND. RANKING CAND. RANKING

1 2 3 45 6 7 1 2 3 4 5 6 7
~ BO00000 ~ BO0O0O000
s OOO0OCOmO s OO0O0ORO0O
¢ OOoOomgdon ¢ OdOmOdon
o OOROO0O0 o OMO0O0O00
e gOoodoodm e OgOoOmodn
FoOdo0mdn Fo 0000000
¢ OmOOdod ¢ pgOooodao
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