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within itself t he seeds of its own destr uct ion. Brightman 
therefore urged t hat any planning scheme must be 
seriously lim ited by knowledge " of m an's spiritua l needs, 
some regard to moral values and be based on cooperation 
and legislation rather t han command"". It is not without 
significance that in the year between the Munich agrec 
ment and the invasion of Poland Nature gave its support 
to t ho :Moral R eannament m overnentn .76 • 

Fina lly , a survey of N ature's p olitics would be incom
pleto without som e reference to its camp a ign to stimulate 
the social consciousness of n a tural scientist s. Gregory and 
Brightman recognized that " the indifference of polities to 

469 

facts and its dependence on narrow prejudices are p a,ra l
leled by the apathy of scientific workers themselves 
t owards p ublie affa irs" ". In a n at tempt to shake such 
n arrow professionalism N ature published six times as m any 
leaders on the theme of social responsibility in the thirties 
as it did in the previous decade. Br ightman'" wrote in 
1935 

. . . scionce on the scale it is pursued t oday is a n 
int egral pa r t of t he socia l organiza t ion of t he Statt' . 
Wherever he works, the man of science is a par t of 
the m achinery of State , and there is no real immunity 
of science from its p olitical environment, . . . ' 

------.--~ - - --- - ----- - - - - --- -

Reprilltedjrom Natm'e, A ugust 13,1966 

WE WUZ ROBBED 
THE Wodd Cup which has recen4ly been enacted in 
Britmn msy have been fun 1;0 watch, but there is no 
queMtion that it W8S a thoroughly badly designed 
experiment. If the intention was to find out which 
football team is the best in the world, the organizers 
would have gone about their task quite differently. 

Just as the frequency of deaths from kicks by horses 
in tho~ far-off but now classical stables of the Prussian 
Army are described by a Poisson distribution, so are 
the numbers of goals scored by the competing teams 
in the recent series of World Cup matches. Table 1 
shows the numbers of occasions during the series of 
thirty-two games (each involving two teams) on which 
specified numbers of goals were scored, together with 
the frequencies described by a Poisson distribution of 
the form P(n) = e-<lq"/n! with q = 1·234, or the mean 
of the observed scores. 

Table 1 
Numbers Calculated 
of goals Ot-rved 85.p(n) 

0 18 18·' 
1 20 22·8 
2 16 14·0 
3 7 8'0 
4 2 1'8 
5 2 0·5 

More than 5 0 0·7 

In reality an even better agreement between fact and 
prediction can be obtained by taking q = 1,27, a value 
which lies well within the standard deviation of the 
mean. 

The mere fact that a Poisson distribution can describe 
so well the distribution of scores by individual teams 
goes a long way to suggest that the teams were much 
of a muchness in talent and their scores were inde
pendent of each other. From this point of view, the 
decision that the outcome of the whole competition 
should depend on the outcome of a single game between 
the two so-called finalists was as much of a farce as a 
great ma.ny West German supporters already know it 
to have been. If it is assumed that the goal scoring 
potentiality of the two teams is equally well described 

by the Poisson distribution already specified, the 
chance that the result will be a draw is a mere 0·27. 
In other words, if two teams are equally matched, 
the chance that the result will be an active injustice 
to one of them will be 0·73. By the same token, a 
team which is slightly less skilled than its opponent 
can nevertheless expect a one in three chance of win
ning the deciding match. 

Chancy outcomes of individual games are given 
extraordinary importance by the overall design of the 
World Cup competition, in which small groups of teams 
play an incestuous competition on their own before 
one team is sent on to another stage in the competition. 
Obviously a properly randomized block design would 
be an improvement. But even within the framework 
of the existing competition, much could be done to 
reduce the gross sampling error · under the present 
arrangements. Replication of the crucial games by a 
series of identical trials is one obvious remedy, and the 
organizers of the World Series of baseball games in 
the United States have in this spirit arranged that the 
winner should be the one who wins the most of seven 
games. The ideal is that in future World Cup competi
tions, the organizers should fix a certain limit of 
confidence (say, P < 0'01) and then that they should 
require that the finalists go on playing against each 
other either until the superiority of one or the other 
of them is properly established, or until both parties 
agree to negotiate a draw. 

A more practicable alternative might be to redesign 
the parameters of the game of football in such a way 
that a respectable degree of confidence in the outcome 
of the competition can be acquired in a reasonable 
interval of time. If,for example, it were agreed tha.t 
single cup finals should remain, but that no team 
should be declared the winner until its score exceeds 
that of its opponent by three standard deviations of 
Poisson distribution, it might be necessary to design 
the game of football so that it would be practicable 
for one side to score 1()() goals or so within the limits of 
endurance of the spectators. This implies that the 
parameter q would have to be much greater than under 
the present rules. Such a change could easily be 
brought about, possibly by widening the goalposts or 
by abolishing goalkeepers. The precise method by 
which these matters are attended to is, of coutee, 
much less important than that they should be dealt 
with quickly. The whole of South America knows that. 
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