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Chance in Preferential Voting Systems: 
An Unacceptable Element in Irish Electoral 

Abstract: T h e single transferable vote system of proportional representation as operated in elections to Dai l 

fiireann is one of the most sophisticated electoral systems, maximising the capacity of the voter to determine 

the outcome of an election and allowing multi-dimensional representation of party political and other 

interests. Its most significant drawback is the fact that it retains an element of chance in certain circumstances, 

although this has been reduced to insignificance in the comparable electoral systems of Tasmania , Northern 

Ireland and the Irish Senate. T h e random element may occur as a consequence of surplus distribution. I f the 

surplus votes of an elected candidate are fewer than the number of transferable votes in the parcel being 

examined, Ir i sh electoral law provides, in effect, for a random selection of papers to pass to continuing 

candidates. Further preferences on these papers may affect the final outcome of the election. This problem 

could be overcome by amendment of the electoral formula, but in an electoral system where the formula is 

already very complicated this would place a heavy extra burden on the agencies responsible for the election 

count. Technological development may, however, allow introduction of the computer in elections, and this 

could permit the elimination not merely of the random element but also of certain other arbitrary provisions 

that violate the norms of social choice theory. 

I f o n e assumes tha t the p r i m a r y ob jec t o f any e lec to ra l system is t o p r o d u c e 
a p a r l i a m e n t t ha t is representa t ive o f those w h o vote f o r i t , t h e n the 

yards t i ck b y w h i c h a p a r t i c u l a r system is assessed m u s t be its capaci ty to ref lect 
vo te r s ' preferences. Few w o u l d d i spu t e the inadequacy o f the t r a d i t i o n a l 
p l u r a l i t y ( " s t r a igh t v o t e " ) system i n this respect. I n coun t r i e s w h e r e th is system 
is used (such as the U n i t e d K i n g d o m , Canada , the U n i t e d States a n d N e w 
Zealand) m a n y candidates are elected o n a m i n o r i t y vo te a n d the results at 

' W e are indebted to Joe Buckley, Alan Hegarty and G o r d o n Lessels for comments on an earlier draft. 
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n a t i o n a l level are t yp i ca l l y n o n - p r o p o r t i o n a l 1 . A t t e m p t s t o r e m o v e the m o r e 

o u t s t a n d i n g anoma l i e s o f this system w i t h i n s i n g l e - m e m b e r const i tuencies , 

such as the t w o - b a l l o t system (France) o r the a l t e rna t ive vo te system (Aus t r a l i a , 

a n d advoca ted b y the F i anna Fa i l a n n u a l conference o f 1984 f o r the R e p u b l i c o f 

I r e l a n d ) , i m p r o v e the p o s i t i o n at cons t i tuency level b y e n s u r i n g tha t the 

w i n n i n g cand ida te has a m a j o r i t y o f the vo te l oca l l y b u t t yp i ca l l y give a n o n -

p r o p o r t i o n a l resu l t at n a t i o n a l level . L i s t -based systems o f p r o p o r t i o n a l 

r ep resen ta t ion , however , ensure n o t o n l y tha t seats are d i s t r i b u t e d i n m u l t i ­

m e m b e r const i tuencies o n a q u o t a basis b u t also n o r m a l l y give a p r o p o r t i o n a l 

resu l t at n a t i o n a l level . 

T h e l is t system o f p r o p o r t i o n a l r ep re sen t a t i on is the one i n genera l use i n 

wes te rn democrac ies . M u c h m o r e u n u s u a l is the s ingle t ransferable vo te (S'TV) 

f o r m : this is used to elect the l o w e r house o f p a r l i a m e n t i n o n l y t w o sovere ign 

states ( I r e l a n d a n d M a l t a ) b u t i t is also used i n d i r e c t e lect ions to the A u s t r a l i a n 

Senate a n d to t w o s u b o r d i n a t e chambe r s : the H o u s e o f Assembly o f T a s m a n i a 

a n d the N o r t h e r n I r e l a n d Assembly . Despi te its c u m b e r s o m e c o u n t i n g 

p rocedures a n d ce r t a in o t h e r d rawbacks , the S T V system m a y be seen as 

possessing t w o s ign i f ican t advantages ove r l i s t systems o f p r o p o r t i o n a l 

r ep resen ta t ion . I n the f i rs t place, i t max imises the p o w e r o f the i n d i v i d u a l vo te r . 

T h e vo te r is e n t i t l e d to r a n k a l l candidates l i s ted o n the b a l l o t p a p e r ; i n the 

m o s t l i b e r a l l is t systems he has a l i m i t e d n u m b e r o f votes o f equa l va lue w h i c h 

he can concen t ra te o n o n e o r m o r e candidates , b u t m o r e t yp i ca l l y c u m u l a t i o n 

o f this k i n d is n o t p e r m i t t e d a n d the vo te r m a y n o t vo te f o r candidates o f m o r e 

t h a n one pa r ty . Secondly, S T V - t y p e systems seek t o p r o m o t e a m u l t i ­

d i m e n s i o n a l f o r m o f p r o p o r t i o n a l r ep resen ta t ion , u n l i k e u n i - d i m e n s i o n a l l is t 

systems w h i c h seek to secure the p r o p o r t i o n a l r ep re sen ta t ion o n l y o f p a r t y 

p o l i t i c a l loyal t ies . W i t h the STV, the vo t e r m a y r a n k candidates i n te rms n o t 

m e r e l y o f p a r t y b u t also o f r e g i o n a l , social , c u l t u r a l , gender o r o t h e r 

preferences. 

Some o f the p rac t i ca l costs o f the f l e x i b i l i t y a n d soph i s t i ca t i on o f the S T V 

system as a p p l i e d i n I r e l a n d are o b v i o u s : a m a r g i n a l l y m o r e d i f f i c u l t ac t iv i ty f o r 

the vo te r , a subs tan t ia l ly m o r e c o m p l e x p r o c e d u r e f o r the r e t u r n i n g off icer a n d 

a p rac t i ca l l i m i t o n cons t i tuency size, w h i c h , i n the absence o f any 

c o m p e n s a t o r y m e c h a n i s m , tends to lessen p r o p o r t i o n a l i t y 2 . A m o r e cover t , b u t 

n o less s igni f icant , cost is the i n t r u s i o n o f a r a n d o m e lement i n the 

d e t e r m i n a t i o n o f the o u t c o m e o f an e l ec t i on i n ce r t a in c i rcumstances 3 . 

1. I n the United Kingdom, for instance, 64 per cent of MPs elected in the February 1974 General Election 
were returned on a minority vote (i.e., more voters opted for rival candidates than for them); and although 
the Tories "lost" the most recent British General Election in 1983 (in that their share of the poll, already a 
minority, dropped to 42.4 per cent from 43.9 percent in 1979) their share of seats increased from 53.5 percent 
to 61.1 per cent, and Mrs Thatcher took the view that she had been given a mandate to govern. 
2. For a review that covers also the broader political consequences of this type of system see Gallagher (1984). 

3. T h e original standard work on the subject drew attention to this problem at an early stage (Humphreys , 
1911), as does the best recent review of the S T V form of proportional representation (Lakeman, 1974, pp. 
139-144). 



T h e e l emen t o f chance c a n n o t be e l i m i n a t e d f r o m e lec to ra l contests. U n d e r 

the p l u r a l i t y o r m a j o r i t y systems candidates m a y t i e ; u n d e r l i s t systems, votes 

f o r t w o p a r t y lists m a y be equa l , a n d w i t h i n each l i s t t w o o r m o r e candidates 

m a y each be e q u a l l y e n t i t l e d to a seat. I n m a n y instances, the t i e - b r e a k i n g 

m e c h a n i s m is a n a r b i t r a r y r a t h e r t h a n a r a n d o m one . E l ec to r a l l a w i n 

c o n t i n e n t a l E u r o p e , f o r instance, somet imes prescr ibes tha t the eldest o f t w o o r 

m o r e candidates w h o t ie be elected. I t is o u r ob jec t i n this pape r to show tha t i n 

the I r i s h e lec to ra l system there exists a s ign i f i can t r a n d o m e l emen t over a n d 

above this o m n i p r e s e n t p o s s i b i l i t y o f a t i e d vo te be tween candida tes ; to 

e x a m i n e the p r o b a b i l i t y o f the o u t c o m e o f a n e l ec t ion b e i n g affected b y chance; 

a n d to e x p l o r e the p o s s i b i l i t y o f r e s o l v i n g this d i f f i c u l t y a n d o f e l i m i n a t i n g 

ce r t a in o t h e r a r b i t r a r y p rocedures i n the I r i s h e lec to ra l system tha t pur i s t s 

m i g h t find o b j e c t i o n a b l e . 

I I R A N D O M E L E M E N T S I N T H E I R I S H E L E C T O R A L S Y S T E M 

U n d e r the S T V f o r m o f p r o p o r t i o n a l r ep re sen t a t i on as o p e r a t e d i n I r e l a n d 

f o r general e lect ions t o the D a i l , there are three occasions w h e r e ties be tween 

candidates m a y take place a n d w h e r e the e lec to ra l l a w p r o v i d e s f o r r a n d o m 

se lec t ion 4 . 

(1) O n any c o u n t , t w o o r m o r e candidates m a y exceed the q u o t a b y the same 
a m o u n t . I n such a n event, the surp lus w h i c h is f i r s t d i s t r i b u t e d is t ha t o f the 
cand ida te w i t h the largest n u m b e r o f first preference votes. I f the candidates 
have the same n u m b e r , t h e n the first c o u n t at w h i c h they h a d an u n e q u a l 
n u m b e r o f votes is used, the surp lus o f the cand ida te w i t h the largest n u m b e r 
b e i n g d i s t r i b u t e d first. I f the n u m b e r s o f votes are e q u a l o n a l l counts , t h e n the 
r e t u r n i n g off icer de te rmines b y l o t w h i c h surp lus w i l l be d i s t r i b u t e d first. 

(2) O n any c o u n t at w h i c h n o cand ida te reaches the q u o t a , t w o o r m o r e 
candidates m a y have the lowes t n u m b e r o f votes. I n such a n event, the 
cand ida te to be e l i m i n a t e d is the o n e w i t h the lowest n u m b e r o f first preference 
votes o r , i f these are equa l , the cand ida te w i t h the lowes t n u m b e r o f votes at the 
first c o u n t at w h i c h the n u m b e r o f votes are u n e q u a l . I f the n u m b e r s o f votes 
are equa l o n a l l counts , t h e n the r e t u r n i n g of f icer de te rmines b y l o t w h i c h 
cand ida te w i l l be e l i m i n a t e d . T h i s p r o v i s i o n o b v i o u s l y governs p r o c e d u r e at the 
last c o u n t , w h e n t w o candidates m a y t ie . 

(3) O n any c o u n t w h e r e a surp lus is b e i n g d i s t r i b u t e d a n d w h e r e the surp lus is 
less t h a n the n u m b e r o f t ransferable papers , a n o t h e r m o r e c o m m o n b u t m o r e 
t r i v i a l p r o b l e m m a y arise. T h e surp lus votes are a l loca ted i n p r o p o r t i o n to the 
d i s t r i b u t i o n o f n e x t ava i l ab le preferences i n the parce l o f votes last received b y 
the elected cand ida te (i .e. , a l l o f his papers i f he has been elected o n the first 

4. T h e electoral regulations to which we refer were adopted by the Electoral Act, 1923 (No. 12 of 1923). Rules 

for the counting of votes as amended by subsequent legislation are appended to the official reports on general 

elections; see, for instance, Ire land (1983), pp. 59-64. 



c o u n t , o r a l l o f the t ransfer red papers t h a t t o o k h i m over the q u o t a i f he has 

been elected subsequent ly) . Since the n u m b e r o f votes to be t rans fe r red to a 

g iven c o n t i n u i n g cand ida te is n o t n o r m a l l y a n in teger , the e l ec t i on ru les 

p r o v i d e tha t as m a n y f rac t ions as necessary ( i n o r d e r o f size) be m a d e u p t o 

w h o l e n u m b e r s t o ensure tha t the f u l l n u m b e r o f transfers takes place, the 

r e m a i n i n g f rac t ions b e i n g d i s r ega rded . I f a t ie occurs be tween the last f rac t ions , 

t ha t cand ida te is chosen w h o h a d the largest n u m b e r o f votes o n the f i r s t o r o n 

the earl iest subsequent c o u n t ; i f these a l l t ie , the r e t u r n i n g off icer de te rmines b y 

l o t w h i c h f r a c t i o n sha l l b e c o m e a u n i t . As a n e x a m p l e : i f a su rp lus o f 35 votes is 

t o be d i s t r i b u t e d be tween f o u r candidates , A , B , C a n d D , i n the p r o p o r t i o n s 

10:5:3:2, t h e n the candidates are e n t i t l e d respect ively t o 17.50, 8.75,5.25 a n d 3.50 

votes. Since the in teger p o r t i o n s o f these n u m b e r s a m o u n t o n l y to 33, the t w o 

r e m a i n i n g votes go t o B (whose f r a c t i o n a l p o r t i o n is the largest) a n d to e i the r A 

o r D (whose f r a c t i o n a l p o r t i o n s are n e x t largest, b u t tie) as d e t e r m i n e d b y 

preferences o n ea r l i e r coun t s o r b y l o t . 

Se lec t ion b y l o t , as i n the three k i n d s o f con t ex t o u t l i n e d above , is a ra re 
event, b u t chance f r equen t ly plays a p a r t i n d e t e r m i n i n g w h o is to be a D a i l 
m e m b e r . T h i s happens i n ce r t a in c i rcumstances f o l l o w i n g a surp lus 
d i s t r i b u t i o n . W h e n a surp lus is d i s t r i b u t e d , the exercise is n o t m e r e l y n o t i o n a l : 
phys ica l b a l l o t papers are t ransfe r red . B u t since the surp lus is usua l ly less t h a n 
the n u m b e r o f t ransferable papers , n o t a l l papers m a y be used; hence, there is a 
p r o b l e m o f se lec t ion. T h e e lec to ra l rules p r o v i d e tha t the papers t h a t are to be 
t r ans fe r red phys ica l ly be p i c k e d f r o m the t o p o f the ex i s t i ng bund le s o f 
t ransferable papers , w h i c h , g iven the E l ec to r a l Ac t ' s p r o v i s i o n f o r a n i n i t i a l 
m i x i n g o f b a l l o t papers , effectively gives a random selection5. T h e s ignif icance o f this 
is tha t the c o m p o s i t i o n o f the t rans fe r red bund le s m i g h t have a c r u c i a l effect o n 
the o u t c o m e o f the e l ec t ion . O n e b u n d l e m i g h t , f o r instance, take a n o t h e r 
cand ida te over the q u o t a . I n tha t case the newly-e lec ted candidate ' s su rp lus 
w o u l d be a l loca ted i n p r o p o r t i o n to the d i s t r i b u t i o n o f n e x t a v a i k b l e 
preferences in the randomly-composed bundle which brought him to the quota; we re this 
b u n d l e to be c o m p o s e d d i f f e ren t ly ( w h i c h , g iven a d i f fe ren t i n i t i a l m i x i n g , i t 
c o u l d ) t h e n his surp lus w o u l d be t rans fe r red i n a d i f fe ren t m a n n e r . T o i l lus t ra te 
this p o i n t a n d to u n d e r l i n e its s ignif icance, we describe b e l o w w h a t h a p p e n e d 
o n o n e such occas ion . 

I l l V I C T O R Y BY C H A N C E : A N E X A M P L E F R O M T H E N O V E M B E R 1 9 8 2 
G E N E R A L E L E C T I O N 

W e take here the e x a m p l e o f the e l ec t i on i n S l i g o - L e i t r i m i n the N o v e m b e r 
1982 G e n e r a l E l e c t i o n , w h e n one cand ida te , Ray MacSha r ry , defeated ano the r , 

5. T h e provision for mixing ballot papers dates from the Ballot Act of 1872 and was initially intended to 

ensure that the identity o f voters could not be inferred. 



J o h n El l i s , f o r the last seat by chance i n the sense tha t the la t ter ' s v i c t o r y w o u l d 

n o t have been i n c o m p a t i b l e w i t h w h a t is k n o w n o f the vo te r s ' wishes. W e 

r e p r o d u c e the results i n T a b l e 1. T h e cons t i tuency was t o r e t u r n f o u r deput ies , 

a n d Joe M c C a r t i n (FG) a n d T e d N e a l o n (FG) were elected o n the t h i r d a n d 

f o u r t h counts , respect ively, f o l l o w i n g the e l i m i n a t i o n o f f o u r o t h e r candidates . 

O n the f o u r t h c o u n t , a t w h i c h N e a l o n was elected o n M c C a r t i n ' s surp lus , three 

F i a n n a Fa i l candidates r e m a i n e d : M a t t h e w B r e n n a n w i t h 9,004 votes, J o h n El l i s 

w i t h 8,753 a n d Ray M a c S h a r r y w i t h 8,752. T h e subsequent d i s t r i b u t i o n o f 

N e a lon ' s surp lus p u t B r e n n a n c lear ly i n the lead , g i v i n g h i m 278 ex t r a votes, 

b u t b y g i v i n g M a c S h a r r y a n ex t ra 126 t o El l is ' s 38 p u t the la t te r i n t o b o t t o m 

p o s i t i o n , so tha t his f e l l o w - p a r t y m e m b e r s were dec la red elected w i t h o u t 

r e a c h i n g the q u o t a . Yet , f r o m the p u b l i s h e d results , i t appears tha t El l i s c o u l d 

have w o n the seat w i t h a l ead o f 693 votes over M a c S h a r r y . 

Table 1: Results of general election, November 1982, in Sligo-Leitrim 

Valid poll: 46,431 
Number of seats: 4 
Quota: 9,287 

Candidate Count 1 Count 2 Count 3 Count 4 Count 5 
(Bree, Finan, (Lavin elim­ (McCartin's (Nealon's 
Gorman elim­ inated) surpl, us) surplus) 

inated) 
Trans­ Total Trans­ Total Trans­ Total Trans­ Total 

fers fers fers fers 

Bree (-) 1,832 -1832 _ _ — - - _ — 
Brennan (FF) 8,167 + 345 8,512 + 456 8,968 + 36 9,004 +278 9,282 
Ellis (FF) 8,552 + 160 8,712 + 34 8,746 + 7 8,753 + 38 8,791 
Finan (Lab) 562 - 562 - - - - - - -Gorman (N-P) 180 - 180 - - - - - - -Lavin (FG) 4,317 + 241 4,558 -4,558 - - - - -McCartin (FG) 8,242 + 277 8,519 +2,213 10,732 -1,445 9,287 - 9,287 
MacSharry (FF) 7,897 + 676 8,573 + 130 8,703 + 49 8,752 + 126 8,878 
Nealon (FG) 6,682 + 544 7,226 + 1,662 8,888 + 1,353 10,241 -954 9,287 

Non­
transferable - + 331 331 + 63 394 - 394 +512 906 

Total 46,431 - 46,431 - 46,431 - 46,431 - 46,431 

Elected: M c C a r t i n (Count 3) 
Nealon (Count 4) 
Brennan (Count 5) 
MacSharry (Count 5) 

Source: Ireland, 1983, p. 44. 

T o c la r i fy this p o i n t , we l o o k i n m o r e de ta i l i n T a b l e 2 at the last three coun t s . 
T h i s table is based o n the a s s u m p t i o n tha t any c o u n t m a y be seen as c o m p r i s i n g 
three c o m p o n e n t s : 



(1) the se lec t ion o f a pa rce l o f papers f o r d i s t r i b u t i o n o n tha t c o u n t a n d the 

s o r t i n g o f these papers a c c o r d i n g t o n e x t ava i lab le preferences; 

(2) the a t t r i b u t i o n o f votes to c o n t i n u i n g candidates a n d the phys ica l a l l o c a t i o n 

o f b a l l o t papers to each; a n d 

(3) the c a l c u l a t i o n o f the new aggregate vo te f o r each cand ida te a n d d e c l a r a t i o n 

o f the resu l t o f tha t c o u n t . 

Table 2: Last three counts in Sligo-Leitrim, general election, November 1982 

Continuing Count 3 Count 4 Count 5 
Candidate (Lavin's votes) (McCartin's surplus) (Nealon's surplus) 

Papers Votes Total Papers Votes Total Papers Votes Total 
in attri­ votes in attri­ votes in attri­ votes 

parcel buted parcel buted parcel buted 

Brennan (FF) 456 456 8,968 53 36 9,004 278 278 9,282 
Ellis (FF) 34 34 8,746 11 7 8,753 38 38 8,791 
McCartin (FG) 2,213 2,213 10,732 -2,213 -1,445 9,287 - - 9,287 
MacSharry (FF) 130 130 8,703 73 49 8,752 126 126 8,878 
Nealon (FG) 1,662 1,662 8,888 2,007 1,353 10,241 -1,353 -954 9,287 
Non-trans­
ferable 63 63 394 69 0 394 911 512 906 

Notes: Q u o t a = 9,287; four vacancies to be filled. 

Source: Ire land, 1983, p. 44, and information supplied by the office of the Returning Officer for Sligo-
Lei tr im. 

T h e three c o l u m n s u n d e r the h e a d i n g o f each c o u n t i n T a b l e 2 refer to these 
three processes; the o f f i c i a l results r e p o r t the contents o f C o l u m n s (2) a n d (3), 
except f o r the f i r s t c o u n t , whe re these are i d e n t i c a l . I n cases w h e r e the pa rce l i n 
q u e s t i o n is m a d e u p o f papers o f a n e l i m i n a t e d cand ida te (as i n the t h i r d c o u n t 
i n T a b l e 2), C o l u m n (1) is i d e n t i c a l t o C o l u m n (2). I n cases w h e r e the pa rce l 
consists o f votes received b y a cand ida te d e e m e d elected a n d w h e r e the r e p o r t e d 
n u m b e r o f non - t r ans fe r ab l e votes is greater t h a n zero (as i n the f i f t h coun t ) , the 
contents o f C o l u m n (1) m a y be i n f e r r e d f r o m C o l u m n (2). I n cases w h e r e (the 
parce l consists o f votes received b y a cand ida te d e e m e d elected a n d where no 
non- t r ans f e r ab l e votes are r e p o r t e d (as i n the f o u r t h c o u n t ) , the contents o f 
C o l u m n (1) can o n l y be o b t a i n e d f r o m the r e t u r n i n g of f ice r ; they are n o t 
p u b l i s h e d . 

I t w i l l be clear t ha t o n the t h i r d c o u n t M c C a r t i n was taken over the q u o t a b y a 
pa rce l o f 2,213 papers f r o m L a v i n , l e av ing h i m w i t h a surp lus vote o f 1,445. T h e 
ac tua l d i s t r i b u t i o n o f nex t preferences a m o n g c o n t i n u i n g candidates i n the f u l l 
pa rce l was nex t ascer ta ined; o f the 2,144 t ransferable votes i n the M c C a r t i n 
pa rce l , 2,007 w e n t to N e a l o n , f o r instance, 73 to M a c S h a r r y , a n d so o n . Since 
M c C a r t i n ' s ac tua l surp lus was o n l y 1,445, however , the value o f each o f these 
elements h a d to be r educed p r o p o r t i o n a t e l y (each was to be m u l t i p l i e d b y the 
ra t io o f the surplus to the n u m b e r o f transferable votes, 1,445/2,144 = 0.67). I n 



Nea lon ' s case the n e w figure was 1,353, i n M a c S h a r r y ' s 49, a n d so o n . N e a l o n ' s 

1,353 b a l l o t papers were t aken f r o m the t o p o f his sub-parce l o f 2,007, 

M a c S h a r r y ' s f r o m his sub-parce l o f 73, a n d so o n . T h e n e x t ava i l ab le 

preferences o n these 1,353 papers ac tua l ly selected f o r phys ica l t ransfer i n 

N e a l o n ' s case have been c lear ly es tabl ished, b u t a d i f f e ren t se lec t ion o f papers 

f r o m his b u n d l e o f 2,007 m i g h t have g iven a d i f f e ren t resul t , as i l l u s t r a t e d i n 

T a b l e 3. T h e n e x t ava i lab le preferences o n the 654 papers tha t r e m a i n e d i n the 

parce l tha t t o o k N e a l o n over the q u o t a can n o t be es tabl ished, b u t i f (as is 

poss ib le b u t h i g h l y u n l i k e l y ) a l l o f these w e n t to El l i s a n d i f , m o r e o v e r (as is also 

poss ible b u t also very u n l i k e l y ) , these papers h a d ac tua l ly been selected f o r 

phys ica l t ransfer w h i l e B r e n n a n a n d M a c S h a r r y received n o f u r t h e r papers, 

t h e n the o u t c o m e w o u l d have been as i n the e x t r e m e r i g h t - h a n d c o l u m n o f 

T a b l e 3. T h e o r d e r o f e l ec t i on w o u l d have been E l l i s - B r e n n a n r a the r t h a n 

B r e n n a n - M a c S h a r r y . I t w i l l be clear t ha t w h i l e this exact o u t c o m e is 

t heo re t i ca l l y poss ib le b u t i n prac t ice e x t r e m e l y u n l i k e l y , a less ex t r eme bias i n 

Ell is 's f a v o u r ( w h i c h w o u l d be m u c h less i m p r o b a b l e ) c o u l d s t i l l leave h i m w i t h 

a seat. 

Table 3: Possible outcome on distribution of surplus onfifth count in Sligo-Leitrim, general election, November 
1982 

Next 
available 
preference 

Actual 
distribution 
of Nealon's 
parcel on 

fifth count 

Actual selection made on 
fifth count 

Papers Votes Result Papers 

Other possible 
selection 

Votes Result 

Not known 654 — _ _ _ _ — 

Brennan 278 278 278 9,282 0 0 9,004 
Ellis 38 38 38 8,791 692 692 9,445 
MacSharry 126 126 126 8,878 0 0 8,752 
Non-transferable 911 911 512 906 661 262 656 
Total 2007 1353 954 - 1353 954 -

O n e c o u l d , o f course, p i c k o t h e r ex t r eme cases: one c o u l d assume tha t a l l o f 
the transfers i n the " u n k n o w n " b u n d l e passed to B r e n n a n a n d tha t the t w o 
o t h e r c o n t i n u i n g candidates received n o f u r t h e r preferences, o r o n e c o u l d 
m a k e a s i m i l a r l y f avou rab l e a s s u m p t i o n a b o u t M a c S h a r r y . I n theo ry , t hen , the 
range o f poss ib le results i n the S l i g o - L e i t r i m e l ec t i on inc ludes the f o l l o w i n g 
three e x t r e m e examples i n the case o f the last t w o vacancies (the figures i n 
parentheses ind ica te the results o f the last c o u n t , elected candidates are 
i n i ta l ics a n d " N T " refers t o non - t r ans f e r ab l e votes) : 

Brennan (9,936), Ellis (8,753), M a c S h a r r y (8,752), N T = 416 
Ellis (9,445), Brennan (9,004), M a c S h a r r y (8,752), N T = 656 
MacSharry (9,532), Brennan (9,004), El l i s (8,753), N T = 568 



I V T H E R O L E O F P R O B A B I L I T Y I N D E T E R M I N I N G E L E C T I O N 

O U T C O M E S 

I t w i l l be clear f r o m the last sec t ion tha t there is a possibility u n d e r I r i s h 

e lec to ra l l a w that , even i f the i n t e r v e n t i o n o f c o u n t i n g o r c a l c u l a t i o n e r ro r s is 

d i s c o u n t e d , a repeat o f the process o f i n i t i a l m i x i n g , c o u n t i n g a n d d i s t r i b u t i n g 

o f b a l l o t papers f r o m start to f i n i s h m a y resu l t i n : 

(1) a d i f f e r en t n u m b e r o f votes u l t i m a t e l y b e i n g a t t r i b u t e d t o each cand ida te ; 

a n d i n some cases 

(2) a d i f f e ren t o u t c o m e f o r the e l ec t ion , i n tha t a " d e f e a t e d " a n d a "successful" 

cand ida te m a y exchange places. 

Table 4: Elements in an election by single transferable vote in a multi-member constituency 

Count 1 Count 2 . . . Count N 

Candidate l R l i Sii T n R 1 2 S 1 2 T 1 2 

R l n S i n T i n 

Candidate 2 R 2 1 S21 T21 R 2 2 S 2 2 T 2 2 R 2 n S 2 n T 2 n 

Candidate M R ml S m i T m l 
R m 2 S m 2 T m 2 • • • R m n S m n T m n 

Non-trans­
ferable R 0 1 Soi T Q I R 0 2 S02 T 0 2 R u n S 0 n T 0 n 

Total R , S , T , R 2 $2 "^2 R n S n T n 

Note: Rjj = Number of papers counted 
Sjj = Number of votes attributed 
Ty = Aggregate or cumulative number of votes attributed. 

I t r ema ins to def ine these t w o events m o r e precisely a n d t o l o o k at the probability 
o f e i the r event i n g iven c o n d i t i o n s . T o b e g i n , the process o f c o u n t i n g votes i n a 
p a r t i c u l a r cons t i tuency m a y be envisaged as f o l l o w i n g the l ines i n d i c a t e d i n 
T a b l e 4. I n this table R y , Sy a n d Ty represent , respectively, the three c o l u m n s o f 
T a b l e 2: the n u m b e r o f b a l l o t papers c o u n t e d , the n u m b e r o f votes a l loca ted 
a n d the aggregate n u m b e r o f votes f o r cand ida te I o n c o u n t J , whe re there are 
M candidates a n d N counts . T h e p e n u l t i m a t e r o w refers to non - t r ans f e r ab l e 
papers , w h e r e R 0 j represents the t o t a l n u m b e r o f non- t r ans fe rab le papers 
o c c u r r i n g o n each c o u n t a n d S o j a n d T 0 j represent , respectively, the r e p o r t e d 
n u m b e r o f non - t r ans fe r ab l e votes n o t effective a n d the aggregate n u m b e r o f 
non - t r ans f e r ab l e votes o n each c o u n t . T h e b o t t o m r o w represents the c o l u m n 
tota ls . O n the first c o u n t a l l b a l l o t papers are c o u n t e d , g i v i n g the t o t a l p o l l ( R , ) ; 
i n v a l i d papers are separated o u t ( R 0 1 ) a n d the n u m b e r o f v a l i d papers a t t r i b u t e d 
to the va r i ous candidates is c o u n t e d ( R n : i = i , M ) . T h e v a l i d votes are t h e n 
a l loca ted to the a p p r o p r i a t e candidates a n d the o u t c o m e o f the first c o u n t is 



k n o w n ( T n = S ; 1 = R n : i = i , M ) ; the t o t a l v a l i d p o l l , T , is k n o w n 

(T = T j = S, = R , - R 0 1 ) a n d the q u o t a , Q , is ca l cu la t ed : 

Q ^ = ( T / ( U + 1 ) ) + 1, i g n o r i n g any r e m a i n d e r , (1) 

whe re U is the n u m b e r o f seats t o be f i l l e d . O n subsequent counts e i the r a 

surp lus is d i s t r i b u t e d o r the votes o f o n e o r m o r e e l i m i n a t e d candidates are 

d i s t r i b u t e d . I n the f o r m e r cases, the surp lus V- is ca l cu la t ed : 

• V j = T M - h - Q . * (2) 

w h e r e T k J _ h represents the aggregra te v o t e o f elected cand ida te K o n c o u n t J - H 

the c o u n t o n w h i c h he a t t a ined the q u o t a . T h e b a l l o t papers e x a m i n e d are those 

i n the p a r c e l t h a t t o o k K over the q u o t a , so t ha t : 

Rj = S k J _ h (3) 

I n the l a t t e r cases, the b a l l o t papers e x a m i n e d are those o f the e l i m i n a t e d 

candidates , so t ha t : 

R j = T i < H l (4) 

w h e r e the s u m m a t i o n is over a l l candidates e l i m i n a t e d o n the p r e v i o u s c o u n t . I t 

w i l l be n o t i c e d tha t T a b l e 4 resembles a n o r t h o d o x resul t sheet f o r a D a i l 

cons t i tuency i n a genera l e l ec t ion , except t ha t i n the la t te r the f u l l detai ls 

r e g a r d i n g the d i s t r i b u t i o n o f papers at each c o u n t (R^) are n o t g iven . 

T h e r a n d o m e lement i n t rudes , as we have i n d i c a t e d , i n ce r t a in instances o f 

surp lus d i s t r i b u t i o n . T h e p r o c e d u r e f o r d i s t r i b u t i n g su rp lus V j o n c o u n t J is as 

f o l l o w s : Rj is p a r t i t i o n e d i n t o its c o m p o n e n t par ts a c c o r d i n g to n e x t ava i lab le 

preferences f o r c o n t i n u i n g candidates , a n d the n u m b e r o f t ransferable papers , 

Pj, is ca lcu la ted , w h e r e : 

Pj = R j - R o j - (5) 

T h e nex t step depends o n w h e t h e r o r n o t Pj exceeds the surp lus , V J ; thus, 

i f Pj > V j , t h e n Sg = Ry * ( V / P j ) 

a n d S0j = o (6) 

i f P j < V j , t h e n Sij = Ry 

a n d S o j = V j - P j . (7) 

I n the f o r m e r case, b a l l o t papers are selected at r a n d o m f r o m Ry to m a k e u p Sy; 

i n the la t te r case they are selected at r a n d o m f r o m R 0 j t o m a k e u p S 0j . T h e la t t e r 

case is o f n o f u r t h e r interest , since the papers thus t rans fe r red are n o t 

subsequent ly used. I n the f o r m e r case, however , i t is i m p o r t a n t tha t the sample 

d r a w n reflects accurate ly the conten ts o f the b u n d l e f r o m w h i c h i t was t aken . ( I n 

o t h e r w o r d s , the d i s t r i b u t i o n o f n e x t ava i lab le preferences f o r c o n t i n u i n g 

candidates i n S- m u s t be exact ly p r o p o r t i o n a l t o tha t i n Ry.) 

W e n o w t u r n to l o o k at the probability o f e lect ions b e i n g affected b y chance. I n 

the genera l case we r e q u i r e tha t the p r o b a b i l i t y be e q u a l to one that , i n the case 



o f any sub -pa rce l o f papers passed t o a cand ida te as p a r t o f a su rp lus 

d i s t r i b u t i o n , the p r o p o r t i o n o f f u r t h e r preferences f o r c o n t i n u i n g candidates 

be exact ly e q u a l t o t ha t i n the pa rce l f r o m w h i c h i t was d r a w n . I f a pa rce l o f N 

votes takes a cand ida te over the q u o t a , l e av ing h i m w i t h a surp lus o f M , a n d i f 

the pa rce l con ta ins n papers tha t t ransfer la ter to cand ida te X , w h a t is the 

p r o b a b i l i t y t ha t M papers selected at r a n d o m f r o m this pa rce l w i l l c o n t a i n 

exact ly m papers tha t t ransfer la ter to cand ida te X ? ( T o satisfy the c r i t e r i o n o f 

fairness, o f course , we r e q u i r e tha t m be the nearest in teger to ( n / N ) * M . ) T h i s 

p r o b a b i l i t y m a y be de f ined as f o l l o w s : 

w h e r e ( m J denotes m i tems selected f r o m M i tems. I n T a b l e 5 we t abu la te the 

p r o b a b i l i t i e s f o r the case w h e r e m / M = 0.5. T o give a concrete e x a m p l e , T a b l e 5 

tells us t ha t i f 20 papers are p i c k e d a t r a n d o m f r o m a pa rce l o f 100 ( i n 50 o f 

w h i c h the n e x t ava i lab le preference goes t o cand ida te X ) , the p r o b a b i l i t y is very 

s m a l l t ha t X w i l l get his due share ( o f 10 n e x t preferences); m o r e specif ical ly, the 

p r o b a b i l i t y is 0.1969, o r r o u g h l y o n e i n five. I n the case o f o t h e r t yp i ca l 

selections the p r o b a b i l i t y o f an a r i t h m e t i c a l l y j u s t resu l t is s i m i l a r l y l o w . T h e 

values i n this table , i t s h o u l d be p o i n t e d o u t , d e p e n d o n one a s s u m p t i o n tha t is 

r e l a t ive ly f a v o u r a b l e to the e lec to ra l system ( that there are o n l y t w o poss ible 

o u t c o m e s , preferences pass ing o r n o t passing t o X ) a n d one u n f a v o u r a b l e 

a s s u m p t i o n ( that the r a t i o be tween these o u t c o m e s is 1:1). As the n u m b e r o f 

poss ible o u t c o m e s increases, i n o t h e r w o r d s , the values f o r p r o b a b i l i t i e s 

c o r r e s p o n d i n g to those i n T a b l e 5 d r o p ; b u t as the r a t i o be tween ou tcomes 

changes the c o r r e s p o n d i n g values rise. 

Table 5:' Probability of selecting m items of type X in a sample of size M drawn from a population of sir.e N 
where there are n items of type X and m/M — n/N = 0.5 

Size of sample (M) 
10 20 50 100 200 500 1,000 2,000 

Size 10 
20 

1.0000 
.3437 1.0000 

- - - - - -
Of 50 .2748 .2267 1.0000 - - - - -100 .2593 .1969 .1584 1.0000 - - - -
Popu­ 200 .2525 .1857 .1296 .1124 1.0000 - - -

500 .2486 .1798 .1183 .0890 .0727 1.0000 - -lation 1000 .2473 .1780 .1152 .0839 .0630 .0504 1.0000 -
2000 .2467 .1771 .1137 .0817 .0594 .0412 .0357 1.0000 

(N) 5000 .2463 .1765 .1128 .0804 .0575 .0376 .0282 .0230 
10000 .2462 .1764 .1126 .0800 .0569 .0366 .0266 .0199 

I t w i l l be clear, t hen , t ha t i n m o s t cases i t is o v e r w h e l m i n g l y i m p r o b a b l e tha t 
the final t a l l y o f votes w i l l be " a c c u r a t e " i n const i tuencies w h e r e a pa rce l o f 
votes is f u r t h e r d i s t r i b u t e d u n d e r the c o n d i t i o n s descr ibed above. I n the S l igo-



L e i t r i m case, f o r instance, i f one assumes tha t N e a l o n ' s pa rce l o f 2,007 votes 

conta ins , say, 200 c o n t i n u i n g preferences f o r M a c S h a r r y , the p r o b a b i l i t y t ha t a 

r a n d o m select ion o f 1,353 o f these w i l l c o n t a i n MacSha r ry ' s exact due share o f 

135 is very s l igh t . I t s h o u l d , however , be p o i n t e d o u t t ha t a s tat is t ical ly 

inaccura te resu l t m a y n o t p r e jud i ce the o u t c o m e o f the e l ec t ion i n te rms o f w h o 

w i n seats. T h e " v i c t o r y m a r g i n " o f the weakest w i n n i n g cand ida te m a y be taken 

as i n d i c a t i n g a n acceptable e r r o r m a r g i n i n those cases w h e r e the r a n d o m 

e l emen t is a fac tor , a n d T a b l e 5 c o u l d be r e - c o m p u t e d f o r any g iven range o f 

e r r o r . T o take the e x a m p l e g iven above , i f i n se lect ing 20 papers f r o m a b u n d l e 

o f 100 ( o f w h i c h 50 give cand ida te X as n e x t ava i lab le preference) the 

r e q u i r e m e n t t ha t exact ly 10 o f those chosen also l i s t X n e x t is r e l axed t o a l l o w 

a n e r r o r m a r g i n o f one o n e i the r side ( i .e . , 9, 10 o r 11 papers l i s t i n g X as nex t 

ava i lab le preference w o u l d be acceptable) the chances o f a sat isfactory o u t c o m e 

rise to 0.5373, o r a p p r o x i m a t e l y 1 i n 2. 

O n the o n e h a n d , t hen , the degree o f a r i t h m e t i c a l accuracy w i l l t e n d t o f a l l as 

the n u m b e r o f papers chosen at r a n d o m increases, a n d the la t t e r w i l l t end to 

increase as the r a t i o o f v a l i d votes to vacancies increases (the q u o t a w o u l d be a 

c rude a p p r o x i m a t i o n o f this r a t i o ) . O n the o t h e r h a n d , the w i n n i n g m a r g i n o f 

the last cand ida te elected w i l l also t e n d to increase as the q u o t a increases. T h u s , 

a l t h o u g h the e r r o r i n te rms o f abso lu te n u m b e r s o f votes increases as the q u o t a 

increases, the e r r o r as a percentage o f the q u o t a w i l l t e n d to decrease a n d the 

p r o b a b i l i t y o f the o u t c o m e o f a n e l ec t ion b e i n g affected w i l l t e n d t o d i m i n i s h . 

V T H E O R I G I N O F T H E R A N D O M E L E M E N T 

T h e rules f o r c o u n t i n g votes i n I r i s h e lect ions have l o n g r o o t s . T h e p r i n c i p l e 
o n w h i c h they were based was i n v e n t e d i n 1855 b y a D a n i s h m a t h e m a t i c i a n , C. 
G . A n d r a e , a n d a p p l i e d to e lect ions to the D a n i s h Rigs raad . A c c o r d i n g to 
A n d r a e ' s system voters r a n k e d candidates , the b a l l o t papers were m i x e d i n a n 
u r n a n d d r a w n o u t one b y one , a n d votes were a t t r i b u t e d t o candidates i n i t i a l l y 
a c c o r d i n g to first preferences. T h e r a n d o m e l emen t appeared , however , w h e n 
any cand ida te reached the e lec to ra l q u o t a : he was i m m e d i a t e l y dec la red 
elected, a n d his n a m e was i g n o r e d i n any f u r t h e r b a l l o t papers (Sterne, 1871, p p . 
2 3 3 - 2 3 7 ) . A s i m i l a r sys tem was s i m u l t a n e o u s l y d e v i s e d , a p p a r e n t l y 
i n d e p e n d e n t l y , b y an E n g l i s h m a n , T h o m a s H a r e . Hare ' s o r i g i n a l scheme 
c o n t a i n e d a r a n d o m e l emen t i d e n t i c a l to tha t o f A n d r a e (see H a r e , 1859, p p . 
186-200). I t s h o u l d be p o i n t e d o u t t h a t the r a n d o m e l emen t i n the o r i g i n a l 
A n d r a e a n d H a r e systems was r a the r great : i t w o u l d affect any c o u n t o n w h i c h a 
surp lus was b e i n g d i s t r i b u t e d , a n d n o t mere ly coun t s subsequent to a surp lus 
d i s t r i b u t i o n . 

T h i s system a roused the interes t o f some in te l lec tua ls , b u t few f u r t h e r 
a t tempts at p rac t i ca l a p p l i c a t i o n were m a d e , a n d a l l o f these were i n ex i s t i ng o r 
f o r m e r B r i t i s h possessions. T h e first such a t t e m p t was i n T a s m a n i a , whe re 



Hare ' s system was i n t r o d u c e d b y the E l e c t o r a l A c t o f 1896 o n a l i m i t e d basis. 
T h i s represen ted the f i r s t stage i n the e l i m i n a t i o n o f the r a n d o m e lement . T h e 
act i n c o r p o r a t e d a m o d i f i c a t i o n o f the c o u n t i n g rules b y A t t o r n e y - G e n e r a l 
C l a r k w h i c h p r o v i d e d tha t the su rp lus votes o f a n elected cand ida te be 
d i s t r i b u t e d i n the same p r o p o r t i o n s as the d i s t r i b u t i o n o f n e x t preferences i n 
the pa rce l t ha t t o o k h i m over the q u o t a ; b a l l o t papers w o u l d , however , i n effect 
be selected at r a n d o m f o r phys ica l t ransfer (Piesse, 1913, p p . 60-62) . I ts 
i n n o v a t o r y status m e a n t tha t this system was in tens ive ly s tud ied . I n p a r t i c u l a r , 
the s u r v i v i n g r a n d o m e l emen t came i n f o r m u c h c r i t i c i s m . T h e second stage i n 
its r e m o v a l i n v o l v e d a d o p t i o n o f the " G r e g o r y m e t h o d " , so ca l l ed after the 
p e r s o n w h o i n v e n t e d i t i n 1880. T h i s was b u i l t i n t o the T a s m a n i a n E l ec to r a l A c t 
o f 1907, w h i c h ex t ended the system t o the w h o l e m e m b e r s h i p o f the H o u s e o f 
A s s e m b l y 6 . T h e act p r o v i d e d that , w h e n a surp lus was to be d i s t r i b u t e d , all 
b a l l o t papers i n the pa rce l w h i c h b r o u g h t the successful cand ida te over the 
q u o t a be f u r t h e r d i s t r i b u t e d , t h o u g h at a p p r o p r i a t e l y r e d u c e d value (Piesse, 

1913, p p . 67-71) . A f u r t h e r r e f i n e m e n t i n t r o d u c e d i n the e l ec to ra l l a w o f the 
S o u t h A f r i c a n Senate m a y be i n t e r p r e t e d as a t h i r d stage i n the r e m o v a l o f the 
r a n d o m e lement . T h i s s o u g h t t o a v o i d the loss o f va lue o w i n g t o d i s r ega rd o f 
f rac t ions ( w h i c h c o u l d be o f cons iderab le i m p o r t a n c e i n a sma l l e lec tora te) ' b y 
t r e a t i n g each b a l l o t pape r as i f i t h a d the va lue 100 ( F l a n d i n , 1914, p p . 43-56) . 

I n B r i t a i n itself, w h e r e e lec to ra l r e f o r m was m u c h s lower to take r o o t , the 
s o p h i s t i c a t i o n o f the G r e g o r y m e t h o d was fe l t t o be a n unnecessary 
c o m p l i c a t i o n . A R o y a l C o m m i s s i o n o f E n q u i r y i n t o e lec to ra l systems 
establ ished b y the B r i t i s h P a r l i a m e n t i n 1909 fe l t t ha t the a d d i t i o n a l accuracy 
ga ined b y this r e f i n e m e n t " w o u l d n o t i n o u r o p i n i o n repay the ex t r a l a b o u r 
i n v o l v e d " ^ U n i t e d K i n g d o m , 1910). T h e r egu l a t i ons a d o p t e d f o r c e r t a in l i m i t e d 
p u r p o s e s a n d a d v o c a t e d b y t h e P r o p o r t i o n a l R e p r e s e n t a t i o n Soc ie ty 
consequen t ly r e t a i n e d this r a n d o m e l emen t t ha t r e m a i n e d i n the o r i g i n a l H a r e -
C l a r k ru les f o r surp lus d i s t r i b u t i o n . I t h a d been i n t e n d e d tha t this system be 
a d o p t e d f o r e lect ions to the Senate a n d , i n some const i tuencies , to the H o u s e o f 
C o m m o n s o f the I r i s h P a r l i a m e n t p r o p o s e d i n the G o v e r n m e n t o f I r e l a n d A c t , 

1914. T h e col lapse o f this measure m e a n t that , apa r t f r o m a " m o d e l e l e c t i o n " 
c a r r i e d o u t t h r o u g h the newspapers u n d e r the auspices o f the P r o p o r t i o n a l 
Rep re sen t a t i on Society o f I r e l a n d i n 1911, i t was n o t u n t i l the e l ec t ion i n I 9 1 9 i n 
the t r o u b l e d b o r o u g h o f S l igo tha t I r i s h p e o p l e go t t he i r f i r s t o p p o r t u n i t y o f 
u s i n g this system. T h e success o f th is e x p e r i m e n t was f o l l o w e d by the 
i n t r o d u c t i o n o f the same system f o r a l l l o c a l e lect ions i n the c o u n t r y b y the 
L o c a l G o v e r n m e n t ( I r e l a n d ) A c t , 1919, a n d f o r elect ions to the p r o p o s e d 
S o u t h e r n a n d N o r t h e r n Houses o f C o m m o n s b y the G o v e r n m e n t o f I r e l a n d 

6. T h i s act also replaced the H a r e quota (number of valid votes divided by the number of vacancies) by the 
Droop quota (number of valid votes divided by one more than the number of vacancies) (Piesse, 1912, p. 6). 

7. F o r instance, in the Tasmanian House of Assembly elections of 1979 in the constituency of Frankl in 137 
votes were "lost" in this manner out of a total valid pol l of 48,766 (Tasmania, 1980b, p. 30). 



A c t , 1920. T h e r egu l a t i ons t h e n a d o p t e d , t h o u g h d r o p p e d i n the 1920s f o r l o c a l 
a n d p a r l i a m e n t a r y e lect ions i n N o r t h e r n I r e l a n d w h e n the p l u r a l i t y system was 
r e - i n t r o d u c e d , were b u i l t i n t o the e l ec to ra l l a w o f the I r i s h Free State b y the 
E lec to ra l A c t , 1923, a n d r e m a i n the basic r e g u l a t i o n s f o r I r i s h loca l a n d genera l 
e lect ions . T h e y were f u r t h e r ex t ended t o g o v e r n p o p u l a r elect ions to the Senate 
o n the o n l y occas ion o n w h i c h these t o o k place (1925). 

T h e I r i s h r e g u l a t i o n s were a d o p t e d i n the k n o w l e d g e o f the existence o f the 
r a n d o m e l e m e n t ; th is h a d been p o i n t e d o u t f o r c e f u l l y b y o n e c r i t i c o f the S T V 
system, w h o advoca ted ins tead a m o d i f i c a t i o n o f the B e l g i a n l i s t system 
( M e r e d i t h , 1913, p p . 8 7 - 9 0 ) 8 . A c c o u n t has h a d t o be t aken o f this c r i t i c i s m i n the 
case o f Senate e lec t ions . T h e Senates o f S o u t h e r n I r e l a n d a n d N o r t h e r n I r e l a n d 
p r o p o s e d b y the G o v e r n m e n t o f I r e l a n d A c t , 1920, were to have elected 
c o m p o n e n t s , b u t the e lectora te i n each case w o u l d be very s m a l l . I n the 
N o r t h e r n I r e l a n d Senate (1921-1972), f o r instance, 24 m e m b e r s were t o be 
elected f o r a n e igh t -year t e r m ( h a l f o f the m e m b e r s h i p r e t i r i n g a n d b e i n g 
rep laced every f o u r years) b y 52 m e m b e r s o f the H o u s e o f C o m m o n s . As 
e lect ions were t o be b y the S T V f o r m o f p r o p o r t i o n a l r ep re sen ta t ion , the q u o t a 
w o u l d be ve ry s m a l l (at mos t , 5 votes) a n d the r a n d o m e lement , consequent ly , 
w o u l d be ve ry h i g h . A s i m i l a r p r o b l e m exis ted i n the case o f the Senate o f the 
I r i s h Free State (elected b y m e m b e r s o f the Oi reach tas except i n 1925) a n d o f the 
present Seanad E i r e a n n (elected b y a very s m a l l e l ec to ra l col lege u p t o 1947 a n d 
b y a l a rge r o n e since then) . T h e q u o t a f o r e l ec t i on i n Seanad E i r e a n n i n recent 
e lect ions, f o r instance, has been less t h a n 100 i n the case o f m o s t panels . I t was, 
consequen t ly , f o u n d necessary to a d o p t the G r e g o r y m o d i f i c a t i o n i n e lect ions 
t o the Senates created b y the G o v e r n m e n t o f I r e l a n d A c t ( U n i t e d K i n g d o m , 
1921), a n d a s i m i l a r r e f o r m t o o k place i n the S o u t h ( I r e l a n d , 1927, p p . 117-119). 
These r e g u l a t i o n s , i n c o r p o r a t i n g the G r e g o r y m o d i f i c a t i o n , c o n t i n u e t o a p p l y 
i n e lec t ions to Seanad E i r e a n n . T h e y are also advoca ted b y the E l ec to r a l 
R e f o r m Society o f the U n i t e d K i n g d o m , w h i c h has b u i l t the G r e g o r y 
m o d i f i c a t i o n i n t o its set o f m o d e l e l ec t i on rules ( N e w l a n d a n d B r i t t o n , 1976); 
this was a d o p t e d also i n the e l ec to ra l l a w f o r the N o r t h e r n I r e l a n d Assembly 
( U n i t e d K i n g d o m , 1973). 

I t m a y be a p p r o p r i a t e at th is stage t o s u m m a r i s e the measures tha t have been 
taken to reduce the r a n d o m e l emen t i n STV-based systems o f p r o p o r t i o n a l 
r e p r e s e n t a t i o n 9 . O f the five m o s t i m p o r t a n t d i r ec t ly -e lec ted p a r l i a m e n t a r y 
assemblies tha t use this system, the e lec to ra l r egu l a t i ons i n three ( D a i l E i r e a n n , 
the H o u s e o f Representatives o f M a l t a a n d the A u s t r a l i a n Senate) r e t a i n the 
o r i g i n a l H a r e - C l a r k rules f o r surp lus d i s t r i b u t i o n a n d thus p e r m i t the i n t r u s i o n 

8. T h e drafters of the Electoral Act of 1923 calculated the probable effects of the random element but decided 
that they would not justify adoption of the Gregory modification (information provided by Ernest Blythe to 
Noel Mulcahy in 1968). 
9. F o r reviews of the two most important systems outside Ireland, see Gregory (1971), Proctor (1980) and 
O ' C o n n e l l (1983). 



o f a r a n d o m e l emen t i n ce r t a in c i rcumstances w h e r e surp lus votes are b e i n g 

d i s t r i b u t e d ( I r e l a n d , 1983, p p . 5 9 - 6 4 ; M a l t a , 1970, a r t . 1 1 ; A u s t r a l i a , 1980, a r t . 

135). I t s h o u l d , o f course , be n o t e d tha t the e n o r m o u s A u s t r a l i a n e lectorate 

reduces the r a n d o m e l emen t t o ins ign i f icance - i n N e w Sou th . Wales , f o r 

instance, the q u o t a is t y p i c a l l y i n the r e g i o n o f h a l f a m i l l i o n votes. I n the I w o 

r e m a i n i n g cases ( the N o r t h e r n I r e l a n d Assembly a n d the T a s m a n i a n H o u s e o f 

Assembly) this e l emen t is r educed t o ins ign i f icance b y the a d o p t i o n o f the 

G r e g o r y p r o c e d u r e ( U n i t e d K i n g d o m , 1973, a r t . 56; Tasman ia , 1980a, schedule 

4 ) ; a n d this is the case also i n i n d i r e c t e lect ions to the I r i s h Senate ( I r e l a n d , 

1982, p p . 45 -47) . I t s h o u l d be m e n t i o n e d tha t the a d d i t i o n a l ref inement: o f 

t r e a t i n g each b a l l o t pape r as i f i t h a d the va lue 100 ( adop t ed f o r the Senates o f 

N o r t h e r n I r e l a n d a n d o f S o u t h e r n I r e l a n d o n the S o u t h A f r i c a n m o d e l ) has 

been f u r t h e r deve loped i n elect ions to the I r i s h Senate, w h e r e each paper is 

t rea ted as i f i t h a d the va lue 1000; i n N o r t h e r n I r e l a n d , values are ins tead 

ca lcu la ted to t w o d e c i m a l places. 

T h e essence o f the G r e g o r y p r o c e d u r e is t ha t w h e n a surp lus is b e i n g 

d i s t r i b u t e d all o f the votes i n the pa rce l last received b y the cand ida te w h o has 

been elected are passed o n , t h o u g h at a va lue r e d u c e d i n p r o p o r t i o n t o the r a t i o 

be tween the su rp lus a n d the n u m b e r o f t ransferable votes. I n o t h e r w o r d s , i n 

the t e r m i n o l o g y used above, each c o n t i n u i n g cand ida te receives a n u m b e r o f 

b a l l o t papers equa l to R^, so tha t Sy = Ry, b u t each o f these papers has the va lue 

Sj/Pj. W h i l e th is s ign i f i can t ly increases the a m o u n t o f p a p e r - h a n d l i n g a n d 

c a l c u l a t i o n en ta i l ed i n a n e l ec t ion c o u n t , i t also i n t roduces a c o m p l i c a t i o n w h e n 

votes o f e l i m i n a t e d candidates are b e i n g d i s t r i b u t e d . I n a d d i t i o n t o his o w n f i r s t 

preference votes, a cand ida te m a y have received t ransfer red votes at a var ie ty o f 

values. T h e rules p r o v i d e tha t the parcels o f a n e l i m i n a t e d cand ida te be r e ­

d i s t r i b u t e d i n stages i n the o r d e r i n w h i c h he received t h e m ; a n d a cand ida te 

w h o reaches the q u o t a at the e n d o f o n e such stage m a y be dec lared elected, 

be fo re the process o f vo te transfer has been c o m p l e t e d . 

V I C O N C L U S I O N : R E M O V I N G T H E R A N D O M E L E M E N T F R O M I R I S H 

E L E C T I O N S 

T h e c o m p l e x i t y a n d c u m b e r s o m e c o u n t i n g p rocedures tha t characterise I r i s h 
e lec to ra l l a w are p a r t o f the p r i ce tha t m u s t be p a i d fo r a n e lec tora l system chat 
gives the v o t e r so great a degree o f f l e x i b i l i t y i n c h o o s i n g be tween candidates 
a n d par t ies at l i t t l e r i sk o f vo te wastage. T h e a d d i t i o n o f a n ex t r a cost, i n the 
f o r m o f the presence o f a r a n d o m e l emen t i n ce r t a in circumstances, m i g h t seem 
a s m a l l b u r d e n a n d o n e tha t is w o r t h b e a r i n g w h e n the advantages o f the I r i s h 
e l ec to ra l system are set against the disadvantages o f the p r e d o m i n a n t l i s t system 
o f p r o p o r t i o n a l r ep resen ta t ion , o f w h i c h the m o s t o b v i o u s is the n a r r o w i n g o f 
the vo te r ' s o p t i o n s a n d the advantage g iven to p a r t y o rgan i sa t ions . T h e 
p l u r a l i t y - b a s e d e lec tora l systems o f the m a j o r E n g l i s h - s p e a k i n g coun t r i e s , i n 



a d d i t i o n t o e n h a n c i n g the r o l e o f the p o l i t i c a l par t ies a n d r e s t r i c t i n g the voter ' s 
choice to a s ingle d i m e n s i o n ( i .e . , t o vo te f o r the p a r t y or t o v o t e f o r the person) , 
p r o v i d e an a d d e d measure o f c r u d i t y a n d capriciousness, m a k i n g the S T V 
system seem a l m o s t flawless. I t has been s h o w n above t h a t i n ce r t a in 
c i rcumstances tha t o c c u r q u i t e f r e q u e n t l y i n I r i s h e lect ions ( and w h e r e there are 
n o c o u n t i n g e r rors ) the p r o b a b i l i t y o f a m a t h e m a t i c a l l y exact r e p r o d u c t i o n o f 
the resu l t o n a c o m p l e t e r e c o u n t is very l o w , b u t the p r o b a b i l i t y o f the same 
genera l o u t c o m e ( i n te rms o f persons elected) is ve ry h i g h . Even this chance 
e lement can be r e m o v e d w i t h a l i t t l e t r o u b l e . 

T h e m o r e c o m p l i c a t e d the system the less i n t u i t i v e l y o b v i o u s its fairness to 
the e lectora te a n d the m o r e d i f f i c u l t i t is f o r the r e t u r n i n g off icer t o a d m i n i s t e r . 
P r o c e d u r a l a n d c o u n t i n g e r ro r s a n d the r a n d o m c o m p o n e n t i n the system are 
to l e ra t ed , p r e s u m a b l y , i n p a r t a t least because the candidates i n v o l v e d , t h e i r 
agents a n d the e lectora te find the finer p o i n t s o f the e l ec t ion rules b e w i l d e r i n g . 
F u r t h e r m o r e , the rules seek to m i n i m i s e the r i s k o f a d i f fe ren t resul t i n the event 
o f a r e c o u n t b y p r o v i d i n g f o r the p e r f o r a t i o n o r m a r k i n g o f papers selected f o r 
t ransfer ; the same papers s h o u l d thus be selected i n any r ecoun t , d i s g u i s i n g the 
r a n d o m e lement . A d o p t i o n o f the G r e g o r y m o d i f i c a t i o n , w h i c h w o u l d 
u n d o u b t e d l y p r o d u c e a fa i re r resul t , w o u l d be u n l i k e l y to lead t o f u r t h e r p u b l i c 
e n l i g h t e n m e n t o r to lessen s ign i f i can t ly the p o s s i b i l i t y o f e r r o r . T h e c o m p u t e r 
w o u l d seem to offer a s o l u t i o n to some o f these d i f f i cu l t i e s , a n d c o u l d also 
resolve some o t h e r anoma l i e s o f STV-based p r o p o r t i o n a l r ep resen ta t ion . 

T h e existence o f a r a n d o m e l emen t i n the I r i s h e lec to ra l system is the 
consequence o f a s h o r t cu t i n t e n d e d to s i m p l i f y c o u n t i n g p rocedures . F o r 
s i m i l a r reasons o t h e r a r b i t r a r y decis ions have been m a d e . T h e m o s t s ign i f ican t 
o f these is the r u l e , c o m m o n to a l l S T V - t y p e systems, tha t i n d i s t r i b u t i n g 
surpluses o n l y the votes i n the pa rce l last received b y the elected candidates be 
cons ide red . I t has been a r g u e d tha t this fac tor renders the S T V system less t h a n 
satisfactory by the s tandards o f social choice theo ry , i n tha t i t fails to m i n i m i s e 
the t e m p t a t i o n to tact ical v o t i n g a n d to m a x i m i s e equa l i t y o f votes (Meek , 1969). 
I t is, however , poss ib le i n t h e o r y to o v e r c o m e these d i f f i cu l t i e s : i n t r o d u c t i o n o f 
a scal ing fac tor f o r each cand ida te o n each c o u n t (0 f o r e l i m i n a t e d candidates , 1 
f o r c o n t i n u i n g , non-e l ec t ed candidates a n d a va lue r a n g i n g be tween 0 a n d 1 f o r 
elected candidates) w o u l d p e r m i t a ccoun t t o be taken o f f u r t h e r preferences i n 
all o f the papers o f a l l elected candidates , a n d w o u l d a l l o w t ransfer red votes to 
be a t t r i b u t e d also to candidates w h o h a d a l ready exceeded the q u o t a (Meek , 
1969; M e e k , 1970). T h e very c o m p l i c a t e d ca lcu la t ions i n v o l v e d w o u l d present 
n o p r o b l e m i n a c o m p u t e r - b a s e d system, w h i c h c o u l d s i m u l t a n e o u s l y e l i m i n a t e 
this a r b i t r a r y e l ement a n d the r a n d o m e lement ( W o o d a l l , 1982). 

Even m o r e r ad i ca l l y , use o f the c o m p u t e r w o u l d p e r m i t greater f l e x i b i l i t y i n 
the a d o p t i o n o f rules fo r the c o u n t i n g o f votes. I t has been p o i n t e d o u t tha t the 
H a r e system m a y resul t i n the e l i m i n a t i o n o f the C o n d o r c e t w i n n e r (i .e. , tha t 
cand ida te w h o , i n a succession o f t w o - c a n d i d a t e contests, w o u l d be p re fe r red to 



every o t h e r candida te) ( N u r m i , 1983), b u t a c o m p u t e r - b a s e d c o u n t i n g system 
c o u l d be f u n d a m e n t a l l y d i f f e ren t w h i l e r e t a i n i n g the same v o t i n g p r o c e d u r e 
a n d r e m a i n i n g c o m p a t i b l e w i t h ex i s t i ng c o n s t i t u t i o n a l p r o v i s i o n s . 

I t is, however , i r o n i c t ha t c o m p u t e r s have been used so far o n l y i n instances 
w h e r e , as i n the U n i t e d States a n d G e r m a n y , the e lec tora l system is very s i m p l e 
a n d o n l y e l emen ta ry processes o f c o u n t i n g are r e q u i r e d . T h e d i f f i c u l t y o f 
dev i s ing a satisfactory i n p u t m e c h a n i s m f o r a c o m p u t e r - b a s e d v o t i n g system 
w i t h the S T V has d i s cou raged ce r t a in B r i t i s h e l ec to ra l r e fo rmer s f r o m 
a d v o c a t i n g t o o s t r ong ly the i n t r o d u c t i o n o f m e c h a n i c a l v o t i n g p rocedures i n 
the U n i t e d K i n g d o m (opponen t s o f r e f o r m c o u l d , f o r instance, s u p p o r t the 
i n t r o d u c t i o n o f the c o m p u t e r b u t a rgue tha t this ru les o u t use o f the re la t ive ly 
c o m p l i c a t e d p r e f e r en t i a l v o t i n g system). I n a d d i t i o n , p r o v i s i o n o f e q u i p m e n t 
f o r m e c h a n i c a l o r e l ec t ron ic r e c o r d i n g o f votes i n p o l l i n g b o o t h s o r o f faci l i t ies 
f o r c o n v e r t i n g t r a d i t i o n a l b a l l o t papers i n t o m a c h i n e - r e a d a b l e f o r m at some 
cen t ra l l o c a t i o n m i g h t be p r o h i b i t i v e l y expensive, a n d the la t ter , w h i c h w o u l d 
i n v o l v e the p u n c h i n g u p o r k e y i n g i n o f each b a l l o t paper , m i g h t m a k e the 
c o u n t even s lower t h a n i t is at present (S impson , 1981). 

T h e c o m p u t e r has, nevertheless, been used i n C a m b r i d g e , Mass. , i n S T V 
elect ions , a n d a d e m o n s t r a t i o n o f its usefulness was m a d e b y Professor P. M . 
Q u i n t a n d u r i n g the 1968 r e f e r e n d u m c a m p a i g n o n the p r o p o s e d a b o l i t i o n o f 
p r o p o r t i o n a l r ep resen ta t ion . I n o r d e r to c o u n t e r the a l l e g a t i o n tha t the 
r a n d o m e l emen t was a necessary feature o f the STV system, he h e l d a m o c k 
e l ec t i on i n C o r k i n w h i c h the c o u n t was c a r r i e d o u t b y c o m p u t e r ; n o t a lone d i d 
his p r o g r a m m e e l i m i n a t e the r a n d o m e lement , b u t the e r ro r - f r ee c o u n t lasted 
o n l y h a l f a n h o u r 1 0 . A l t h o u g h Professor Q u i n l a n ' s p r e d i c t i o n tha t I r i s h e l ec t i on 
results w o u l d be p r o d u c e d b y c o m p u t e r s w i t h i n five years has n o t been b o r n e 
o u t , i t is poss ib le tha t t e c h n o l o g i c a l deve lopmen t s m a y even tua l ly m a k e the 
p rospec t o f r e c o n c i l i n g the S T V system w i t h the c o m p u t e r m o r e rea l i s t ic ( for 
instance, use o f sophis t ica ted o p t i c a l readers m i g h t cu t d o w n the need f o r a 
large v o l u m e o f expensive ha rdware ) . 

T h e i n t r o d u c t i o n o f the p a r a p h e r n a l i a o f the c o m p u t e r age t o I r i s h p o l l i n g 
b o o t h s m i g h t seem U t o p i a n ; the e lectorate w o u l d have to be assured tha t the 
secrecy o f the act o f v o t i n g w o u l d be m a i n t a i n e d a n d tha t the p o s s i b i l i t y o f 
f r a u d w o u l d be e l i m i n a t e d . These p r o b l e m s have been o v e r c o m e where , as i n 
the U n i t e d States, v o t i n g machines are c o m m o n l y used. A t the present stage o f 
t e c h n o l o g i c a l a n d socia l d e v e l o p m e n t a m o r e serious p r o b l e m r e m a i n s : the 
compe tence (object ive a n d subjective) o f the vo t e r t o use an e l ec t ron ic o r 
m e c h a n i c a l i n s t r u m e n t , howeve r s imp le , to o r d e r candidates ( t h o u g h l e a r n i n g 
to use such i n s t r u m e n t s is less d e m a n d i n g t h a n l e a r n i n g to read) . Ye t the shif t t o 
such a system, w h i c h pu t s a p r e m i u m o n l y o n a wi l l ingness a n d a b i l i t y t o adap t 
t o t e c h n o l o g i c a l change, is surely less r e v o l u t i o n a r y t h a n the shif t f r o m o r a l 

10. Irish Times, 5-7 October 1968. 



v o t i n g to v o t i n g b y b a l l o t pape r (1872), w h i c h p u t a p r e m i u m o n l i te racy . 

W o u l d i t be any m o r e o b j e c t i o n a b l e f o r a r e t u r n i n g off icer t o assist 

c o m p u t e r p h o b e s i n press ing b u t t o n s t h a n f o r h i m to assist i l l i te ra tes i n filling 

o u t b a l l o t papers? I f n o t , i f p r e j u d i c e against the c o m p u t e r c o u l d be o v e r c o m e 

a n d i f candidates a n d observers were p r e p a r e d t o f o r g o the d o u b t f u l pleasures 

a n d exc i t emen t o f a l o n g d r a w n - o u t c o u n t , t h e n t h e c o m p u t e r m i g h t present 

the answer to the m a i n technica l f l aw i n the I r i s h e l ec to ra l system a n d m i g h t 

pave the w a y f o r a r a d i c a l r e - c o n s i d e r a t i o n o f the rules f o r c o u n t i n g votes. 
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