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For three il elections held in 2002 we have the com-
plete ballot data as noted above. This implies that many
forms of analysis can be undertaken, for instance, the
use of preferences as below:

For elections to the 8il, the Irish Government has been

using a form of STV which has remained essentially

1 Introduction

unchanged since the state was formed, in spite of smaffonstituency | Average Average | Average Seats/
adjustments [1]. The counting rules have a significant used (MeeK) | used (Irish) | given | Candidates
flaw: they use a method of transferring surpluses thapublin North 2.12 1.34 4.98 4/12
makes a random choice of the votes to be transferreBublin West 211 1.49 4.43 3/9
[2]. Specifically, the rules require that the papers are Meath 1.98 1.43 4.65 5/14

placed in a random order. When a transfer is under- _ )
taken, all the relevant papers are examined in order td1€ré we use the data in another way. A previous
determine how many of them should be transferred RgPer [4] describes a way of generating simulated bal-
each continuing candidate, but the actual papers cho!@rflata from a conventional STV result sheet using a
for transfer depend on the random order. This meth8tinPle statistical technique [5]. We wish to tailor this

can affect the result if transferred papers are transferf8§thod to Irish voting patterns, which we can do by
again later in the count. making the simulated ballot data more closely resem-

. . . ble the actual ballot data in the threaiDelections for
With the advent of computer-based counting (Wh'c\?\]/hich the latter are known. To that end, the following

s likely to be introduced shortly), the dependence uD%ﬂanges have been made to the method described in [4]:
the (random) order of the papers will become appar- '

ent. In the case of the three constituencies for which1. a proportion of the papers with only one or two
computer-based counting was used in 2002, the full bal-  preferences are ignored, since otherwise there
lot data was placed on the Internet (with the papers or- would be too many such papers;

dered as for the official count). In those three cases, th
results were not order dependent, but order-dependence
is bound to arise at some stage in the future. If a candi-
date could have been elected but was not, it is clear tha8-
a legal challenge to the result would be possible (espe-
cially if, considering all possible random orders of the
papers, the aggrieved candidate was more likely to be
elected than one of the candidates who actually was!).

This paper presents a study of the likely effect of
changing the STV Rules for thedl to use the Meek
method [3]. As with all modern counting rules, the 4.
Meek method has no order-dependence.

an appropriate proportion is added of strict party
votes — all the preferences being for one party;

additional votes are added in which the final pref-
erences are in ballot paper (or reverse) order be-
cause such are observed in the actual data. This
is done by taking some of the generated papers
which listed between a half and three quarters of
the available candidates and inserting the remain-
ing candidates;

for those candidates having a very small number
of first preference votes, there is an adjustment to
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ensure that the number of second preferences &r Generating data to match two Al
them is also low. elections

The best possible outcome would be if the generated _ _
papers looked as if they came from the same populatio@r each of the constituencies for the 1992 and 1997

as the actual papers for the three constituencies. If fdegil elections, the result sheet is used, together with the
the results were as follows: generator described in the previous section, to produce
. . ... three (related) sets, making 246 in total. The total num-
First preference test. This compares the dISt”bl"t'onb r of candidates to be elected was 993. This ballot data
of first preferences for the actu_al and generatgguld then be processed using the Irish rules and Meek.
Papers. The program construction should eNSUffie observed differences were in 17 constituencies, 16
that this test passes. giving a difference of one candidate and one a differ-
First two preferences test. Each pair of candidates isence of two. Hence the differences were in 1.8% of the
considered and also each candidate singly wheygndidates elected. (The difference in candidates was
no second preference is expressed. For the paigy993, while that in constituencies was 17/246, but the

the order of the two candidates is disregardeghrmer is taken since that is the number which influ-
counts for AB and BA being put together. Thences the Bil.)

distributions formed from the actual and generated|, 41 of the 17 constituencies. on completing the

papers are then compared. Itis not very surpriggynt with both rules, there was only one continuing
ing that this test fails because much of the necegsngidate. In 13 of these, the set of those elected plus
sary information about the relationships betweqfe continuing candidate was the same — the difference
candidates is missing in result sheets, and herg&yeen the two rules was in the choice of the last can-
the generator’s random selection will not producgqate to elect.

a good fit. ‘For Dublin North, for instance, the We now need to consider ways of determining what

Labour and Gree_n Party candi_dates appear to h%Y%uId be the ‘correct’ result for these 17 cases. Two
a common following giving a high count to paperéeneral methods are considered:
containing these as the first two choices. The re- |

sult sheet for this election shows the high tranSfeﬁrder-dependence.We need to consider whether the

at count 7 from the (elected) Green candidate 10 s count was influenced in the final outcome by
Labour, but does not show the reverse. In general, the order of the ballot papers. The papers were

so many of the second preferences are unknown jpjially in random order and hence would not be
that the test cannot be expected to perform well. expected to favour a specific candidate.
Length test. This test considers the distribution of the In theory, it should be possible to compute the

pumber of preferences specified. Those t_hat Spec- probability of each possible outcome from the bal-
ify every candidate, and those that specify every lot papers. However, this seems rather difficult

candidate excedptdone, _gre r_neige_c:l_ha_ls their mean- 54 hence the approach taken is to determine the
Ings are regarded as identical. This testIs not  \ candidates whose position is different with
passed, but does not fail so badly as to indicate ¢ 40 ryles. A program is then used to re-order
aneed to modify the program. the papers to favour the Meek outcome. Then the
Rank test. This considers the ranking of the candidates  |rish rules are applied to the re-ordered papers to
against the ballot paper order. It passes with one  see if a different result is obtained. If a different
of the three constituencies, a_n_d dQGS not appear to result is produced, then it is clear that the papers
warrant further program modification. are order-dependent, even if the probabilities of

Itis clear that the three available constituencies have the different outcomes are not known. However,
different statistical properties, not all of which can be i the same result is produced, it is not possible
related to the differing numbers of seats (3, 4 and 5). to be sure that there is no order-dependence in the
Hence, the generator cannot be expected to obtain a result, unless transferred s_,urplus votes are not sub-
good match for all of them. It is thought that any fur- ~ Sequently transferred again.
ther change to the generator would be unlikely to make If the papers are order-dependent, then the Irish
much improvement. result is certainly questionable. In all such cases,

\oting matters, Issue 21 7



W chmann: Changing the Irish STV Rules

Test Seats | Withdrawn test Order Candidate | Meek, Sage6 | Meek, Sage 7 | Result
Cands. | Result | Depend. Irish, Sage5 | Irish, Sage 6

92/P19A| 4 5 Meek Yes C1 7241 7621 | Elected
92/P22A| 4 6 Irish No? 7241 7317
92/P22B| 4 6 Irish No? C3 7875 7614 | Elected
92/P23A| 4 5 Meek Yes 7875 7939 | Elected
92/P24B| 5 6 Meek Yes C5 7411 7592
92/P24C| 5 6 Irish Yes 7411 7472 | Elected
92/P26C| 4 6 Meek |  Yes Cs8 8316 7614 | Elected
92/P27C| b5 6 Meek Yes 8316 8111 | Elected
92/P35A| 5 6 Meek No? .
92/P35B 5 6 Meek Yes Table 2.2: Test 97/P18C Analysis
92/P35C| 5 7 Irish Yes (Meek results rounded to integers.)
92/P43A| 4 5 Meek No?
92/P43B| 4 5 Meek No?
97/P18C| 3 4 Meek No
97/P35B 3 4 Meek No remaining five candidates are the same for both rules.
97/P46B| 4 5 Meek No (The stages are out of step as the Irish rules exclude two
97/P46C| 4 5 Meek No in one stage, while Meek rules do not.) Tlithdrawn

test shows that if the Irish rules were applied starting
from this point, then the Meek result would have been
produced. However, the two actual outcomes can be
summarised in Table 2.2.

; _With the Irish rules, since the quota is calculated once

;i?tr_de”ng the papers can produce the Meek 1e- "ot C8 is elected with 639 (8111-7472) more

] i votes than C5. The reduced quota with Meek means
Withdraw no-hopers. All the candidates who werea many more of those people who voted first for C8
neither elected nor a continuing candidate Wit 4 fraction of their vote transferred to their next pref-
either rule can be considered as having no hoggsnce. Moreover the 205 votes that were transferred

of election. Under such circumstances, with STY,, 1y cg all came from the excluded candidate C6. With

it is reasonable to assume that withdrawing thegfsek all the votes for C8 are considered and an appro-
no-hopers from the count would not change tgiaie fraction retained while the rest of the votes are
result. With the Meek rules, we know that thi$yassed to the next preference. In our opinion, Meek can

testwill produce the same result, but the Irish rg5e seen to be fairer, although it requires more work to
sultis uncertain. In the 17 cases under considegde mine each vote at each stage.

tion, when running the Irish rules (with the papers All the other three cases for 1997 are similar.

n _the same Qrder), the result is either as with the We now consider the case 92/P24C in whichwinti-
original election, or else changes to the Meek re; : X
o ) rawn test still produces the Irish result but we know
sult, as indicated in the Table 2.1. .
that reordering the papers can produce the Meek result.
In Table 2.1, the 6 cases in which théthdrawn test  Also, thewithdrawn test is very simple in that only one
gives the Meek result and where there is also ordeandidate needs to be excluded. We give the result sheet
dependence, we regard as showing that the Meek regoliteach rule in Tables 2.3 and 2.4. The elected candi-
is superior. This leaves another 11 cases to considetiiites are in italics and underlined.
more depth. Comparing these two result sheets reveals the key
The last four results in Table 2.1 am®t order- (differences as follows:
dependent because the votes transferred after a surplus
are not subsequently transferred. Itis instructive to con-1. at the second stage, the Irish rules transfer the sur-
sider the first one of these further. The first stages of plus of C2, while Meek transfers the surpluses of
both Meek and the Irish rules are to exclude the five no- C1, C2 and C6. With the Irish rules, the surplus of
hopers. Hence, after these exclusions, the votes for the C6 is never transferred;

Table 2.1: The differences analysed

8 \oting matters, Issue 21
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—1463 +256 +827 | +1047 | 4243
C1 11156 | 11156 | 11156 9693 C1 4126 4382 5209 6256 6499
—7022 +191 +167 | —5053
C2 16715 9693 9693 9693 Cc2 4695 4886 5053 — —
+2668 | —2051 +1019 +208 | +1120 | —693
C3 9076 | 11744 9693 9693 C3 6081 7100 7308 8428 7735
+1838 +402 +225 —1340
C4 6945 8783 9185 9410 C4 9075 9075 7735 7735 7735
+2516 | +1076 | +1238 +172 +138 +820 | 4170
C5 4532 7048 8124 9362 C5 5320 5492 5630 6450 6620
—1638
C6 9732 9732 9732 9732 C6 9373 7735 7735 7735 7735
+573 42066 | +280
Non-T — — 573 573 Non-T — — — 2066 2346
Totals | 58156 | 58156 | 58156 | 58156 Totals | 38670 | 38670 | 38670 | 38670 | 38670
Quota is 9693. Quota is 7735.
Table 2.3: Test 92/P24C, Irish rules Table 2.5: Test 92/P22A, Irish rules
C1 11156 | 10692 | 9017 Cl 4126 | 5084 | 5821 | 6997
C2 16715 | 9732 | 9005 C2 4695 | 5008 — —
C3 9076 | 10832 | 9020 C3 6081 | 7129 | 7985 | 7070
c4 6945 7983 8906 c4 9075 7649 8178 7040
c5 4532 6142 9002 C5 5320 5587 6291 6790
Cc6 9732 | 11121 9011 C6 9373 7650 8207 7059
an—T _ 1654 4195 Non-T — 563 2188 3714
Totals | 58156 | 58156 | 58156 Totals | 38670 | 38670 | 38670 | 38670
Quota | 9693 | 9417 | 8993 Quota | 7734 | 7621 | 7296 | 6991
Table 2.4: Test 92/P24C, Meek rules Table 2.6: Test 92/P22A, Meek rules

2. the quota reduction of 700 votes with Meek is With the possible exception of the issue of handling

much larger than the difference of only 48 vote%f. pqn—transft_arable Papers, Fhe Meek. resqlt cannqt be
between the last two candidates (C4 and C5) u r_|t|C|zgd, while the obvious imperfections in the Irish
der the Irish rules: rules gives cause to doubt the result.
We now consider case 92/P22A (92/P22B is essen-
3. the number of non-transferable votes is very mutially the same). Again, for simplicity, we consider the
larger with Meek. The reason for this is that alvithdrawn test rather than the full election. The two
votes are treated the same way, while the Irighsult sheets are presented in Tables 2.5 and 2.6.
rules only transfer votes which have subsequentlt would be reasonable to ask why a further simplifi-
preferences specified (given that there are suffation could not be made by removing candidate C2,
cient votes to do this). Some people might sexcluded by both rules. C2 is there as the continu-
this as a weakness of the Meek method, but firg candidate with the Irish rules for the full election.
an opposing view, that it is a good feature of thidence the candidate cannot be regarded as a no-hoper.
method, see [6]— this point is considered further One can analyse the Irish results for evidence of
later. order-dependence. The 191 and then 167 votes trans-
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ferred to C2 are then transferred again and thus depend
upon the choice of votes made. This total of 358 is
greater than the 121 vote-difference between the last
two candidates (C1 and C5). Hence the question mark
remains: it might be possible to obtain the Meek res Jlbl
by a suitable re-ordering.
The number of non-transferable votes is high in bothb2
cases. Meek can compensate for this by reducing He= 162 35 T —6501
guota, while with the Irish rules, an excessive numbe&3 6304 | 6466 | 6501 o .
of papers remain with the three leading candidates. This

+1264 | +269 | +1075 | 4140
5407 | 6671 | 6940 8015 | 8155
—3158
12008 | 8850 | 8850 8850 | 8850

excess amounts to about 2,000 votes, while the key dif- 6290 Eigg 6;32 Jﬁggg gzég
ference is that C1 leads C5 by 207 votes with Meek, tu%;4 159 33 613 =6
by C5 leads C1 by 121 votes with the Irish rules. T + + -
) . . .1,C5 7312 | 7471 | 7504 8117 | 8193
Hence the primary source of the difference is the high— —639
number of non-transferable votes arising when C2 is e=x—6 9489 | 9489 | 8850 8850 | 8850

cluded. The Meek logic is clearly superior in this case—
The three cases 92/P35A, 92/P43A and 92/P43B ar87

all similar in having a weak order-dependence whi¢h=—

cannot change the result by re-ordering the paper?\lon__l_

However, in all these cases, tithdrawn test gives

the Meek result. Itis regrettable when the presence @

no-hope candidate changes an election result.

+1395 | +262 | +934
6288 7683 | 7945 8879 | 8879
+1321
— — — 1321 1321

f
'?'Otals 53098 | 53098 | 53098 | 53098 | 53098

The last case, 92/P35C, is the most extreme since the Quota is 8850.
closeness of the voting and the difference in the rules
gives a difference of two seats. This is also exhibited Table 2.7: Test 92/P35C, Irish rules

by the election with the no-hopers removed, which is
shown in Tables 2.7 and 2.8.

The order-dependence in this case arises from the
162 and 35 votes transferred to C3 which are subse-
guently transferred again and hence are subject to ran-
dom sampling. However, an attempt to obtain a dif-
ferent result by changing the order failed (with the no-
hopers removed), in spite of the original election being

Order-dependent (See Table 21) Cl 5407 6846 7595 8041 8532
The striking difference is that the Irish rules excludeco 12008 | 8796 | 9227 | 8756 | 8560
C3 whom Meek rules eventually elect. However, thecs 6304 | 6497 | 8950 | 8678 | 8543
choice between C3 and C4 is close with both rules -4 6290 | 6496 — — —
7 votes in favour of C3 for the Irish rules against 1 incg 7312 | 7495 | 8131 | 8223 | 8324
favour of C4 with Meek. The quota reduction undef-cg 9489 8796 9307 8793 8569
taken by Meek is enough to make the change, although7 6288 | 7850 | 8458 | 8907 | 8577
this is again a consequence of the short lists logic. | Non-T — 322 | 1430 | 1700 | 1993
Totals | 53098 | 53098 | 53098 | 53098 | 53098

4 Conclusions Quota | 8850 | 8796 | 8611 | 8566 | 8517

It is possible to generate ballot data based upon Irish Table 2.8: Test 92/P35C, Meek rules
result sheets which is sufficiently similar to actual data

to give a basis for comparing two counting rules. The

analysis of the Irish rules shows that order-dependence

is a significant problem, confirming the result in [2].
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The Meek counting rule overcomes the orde6 References

dependence, as do all the modern counting rules (such
as the Gregory rules used in Northern Ireland). [1]

The analysis here shows that the property of Meek
that the exclusion of no-hope candidates is the samdZ2is
if those candidates had never entered the election is also
important. Surely the intervention of such candidates
should not influence the result? Other commonly us&ﬂ
counting rules do not have this property.

The analysis also reveals that Meek usually has a
much higher number of non-transferable papers than
the Irish rules. It is the author’s view that Meek is cor-
rectin this regard since every vote is handled in an iddft]
tical fashion, while in the Irish rules (as with most of the
hand-counting rules), the logic is dependent upon the
other votes. This can easily have the effect of totaljg]
ignoring the wishes of those votes which gave few pref-
erences in the sense that no transfer to non-transferables
is undertaken. Whatever the reader might conclude on
this point, this is a smaller effect than those arising froff]
order-dependence and the influence of no-hope candi-
dates noted above. [7]

Although the difference in those elected is quite
small (1.8% of the candidates elected), such a differ-
ence could be critical in thedl. The two major parties
are frequently very nearly tied, so that the proportion
of seats to them is critical in the formation of a Gov-
ernment. An actual counting error of 1.8% would be]
correctly regarded as quite unacceptable.

It might be maintained that the ‘complexity’ of using
the Meek algorithm is not justified in view of the small
differences observed in this analysis. However, in Ire-
land, when computers are being used, the complexity is
not what it seems. An implementation of the Irish rules
in Java amounts to around 2,000 lines of code [7], while
the author’s implementation of Meek in Ada is less than
half that. There are a lot of exceptional cases in the Irish
rules but virtually none in the Meek rules.
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