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Surowiecki’s The Wisdom of Crowds (2004), which be-
gins with the weight-judging competition and so brings
it to the attention of a wider audience.

2. A VISIT TO THE ARCHIVES:
SOME DISCREPANCIES

Galton’s working papers, notes, some correspon-
dence and a handwritten draft of his article are stored
in the Galton Archive at University College, London.
Study of this material reveals some slips that have a
bearing on subsequent analysis and interpretation. Gal-
ton reached the age of 85 on February 16, 1907, and
may have been in a hurry to attract “immediate atten-
tion,” for which Nature provided “a ready means” of
communication, as Pearson observed (Pearson, 1924,
page 400).

There are small errors in all three figures appear-
ing in the summary statement of the results quoted
above, although they are arithmetically consistent.
First, with respect to the median entry, among 787 ob-
servations this is the 394th in the ranked list, which is
1208 pounds. Second, the outcome, that is, the dressed
weight of the ox, was reported in a letter from the or-
ganiser of the competition as 10 cwt, 2 qt and 21 lbs,
that is, 1197 pounds, and this figure appears in Gal-
ton’s worksheets, being equal to the 353rd entry in
the ranked list, as shown in the extract reproduced
in Figure 1. So the true error in the middlemost esti-
mate is 11 lb. Galton devoted a paragraph of a letter
to his nephew, Edward Wheler Galton, dated Febru-
ary 4, 1907, to this subject. He says that he is “just
now at some statistics that might interest you,” and
concludes a brief account of the weight-judging data
with the statement “The average was 11 lbs. wrong”
(Pearson, 1930, page 581).

Galton’s handwritten draft of the article, however,
presents the results as follows. “The weight of the
dressed ox proved to be 1198 lbs. The estimates were
scattered about their own middlemost value of 1208 lbs
so the vox populi was in this case 11 lbs too high, or
closely 1% of the weight.” Here the arithmetic is incon-
sistent, because the outcome has been incorrectly tran-
scribed. But instead of correcting 1198 to 1197, so that
the difference is 11, as correctly stated in the draft, in
the published version 1208 has been changed to 1207,
and the error is correspondingly reported as 9 lb. In at-
tempting the correction, the wrong four-digit number
has had its final 8 altered to 7. It is not clear at what
point in the work this happened, since the wrong me-
dian also appears in the published table of the distribu-
tion of the estimates, although the first and third quar-
tiles are correctly given. With 787 observations these

FIG. 1. Extract from Galton’s worksheets. Galton recorded the
rank order(s) of the competitor(s) who chose each possible weight,
recorded in pounds. In this relatively dense part of the distribution
of estimated weights, it is remarkable that there was only a single
winner, and no immediately adjacent runner-up.

require no interpolation, being the 197th and 591st ob-
servations in the ranked list, equal to 1162 and 1236
respectively.

Galton appears to have remained unaware that the re-
sults as presented in his article were inaccurate, since
they reappear in his Memories of My Life (1908).
A short account of his visit to the cattle exhibition “a
little more than a year ago” and his subsequent research
is given (pages 280–281); this refers to his “memoir
published in Nature” and repeats the incorrect numbers
to be found there, respectively 1207 pounds and 1198
pounds.

3. FORECAST COMBINATION

The idea that combining different forecasts of the
same event might be worthwhile has gained wide ac-
ceptance since the seminal article of Bates and Granger
(1969), some sixty years after Galton’s Vox Populi.
A substantial literature has subsequently appeared,
mostly concerning point forecasts of the future reali-
sation of a random variable and, although the median
of a set of competing forecasts is sometimes a com-
bined forecast of interest, simple averages and various

Vox	populi

F.	Galton	(1907)	Nature	75:	450-451

West of England Fat Stock and Poultry Exhibition Plymouth
“In	these	democratic	days,	any	investigation	into	the	
trustworthiness	 and	 peculiarities	 of	 popular	
judgments	 is	 of	 interest.	 The	 material	 about	 to	 be	
discussed	refers	to	a	small	matter,	but	is	much	to	the	
point."

787	valid	tickets

"the	 middle-most	 es@mate	 is	 1207	 lb.,	
and	the	weight	of	the	dressed	ox	proved	
to	 be	 1198	 lb.;	 so	 the	 vox	 populi	was	 in	
this	 case	 9	 lb.,	 or	 0.8	 per	 cent	 of	 the	
whole	weight	too	high.”	*

*	use	of	the	arithmetic	mean	gives	1196	lb,	i.e.,	an	
error	of		0.2%.		

weight?

"This	result	is,	I	think,	more	creditable	to	
the	 trustworthiness	 of	 a	 democra@c	
judgment	 than	 might	 have	 been	
expected."

Francis	Galton	and	Karl	Pearson	(1909)
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It	is	a	mystery!

how	many	candies?

how	many	pages?

Nobre	&	Fontanari,	Complex	Systems	(2020)	29:	861-875
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The	 wisdom	 of	 crowds	 is	 	 the	 idea	
that	 the	 co l lec t i ve	 beats	 a l l	
individuals	or,	at	least,	most	of	them.
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https://www.philadelphiafed.org/research-and-data/real-time-center/survey-of-professional-forecasters

Quarterly	projections	of	a	
variety	of	economic	indicators		
since	1968.
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Wisdom of crowds: much ado about nothing

Figure 3. Histograms of the relative estimates gi/!g" for two short-range forecasts.
The vertical red lines indicate the ratio between the true value of the NGDP indica-
tor and the crowd estimate, i.e. G/!g", whereas the vertical green lines at gi/!g" = 1
indicate the scaled crowd estimate. In the left panel there are N = 40 participants
and none of them predicted better than the crowd, whereas in the right panel
there are N = 63 participants and 43% of them predicted more accurately than the
crowd. The gray region highlights the individual estimates that are better than the
crowd’s.

use the nonparametric Spearman correlation coe!cient ! to measure correlations rather
than the usual Pearson’s coe!cient, which is designed to quantify linear correlations.
We find, however, that these two correlation coe!cients yield very similar values for
the quantities considered here. In addition, the statistical significance of the measured
correlation coe!cients is determined by their p-values that yield the probability that
the same coe!cients are obtained if the null hypothesis is true, i.e. if the two summary
statistics are uncorrelated. Hence, a very small p-value means that the observed corre-
lation is very unlikely under the null hypothesis and so that it is statistically di"erent
from zero.

The Spearman correlation coe!cient between "1/2/!g" and |#|/G is ! = 0.31 with
p-value <10#6 for the short-range, ! = 0.25 with p-value <10#6 for the medium-range
and ! = 0.14 with p-value = 0.05 for the long-range forecasts. The unfounded interpre-
tation of the diversity prediction theorem that associates a high prediction diversity to
a low collective error implies a negative correlation between "1/2/!g" and |#|/G, which
is clearly not supported by our findings. In fact, given that the forecasters are all expert
economists, it is somewhat intuitive to expect that the less disperse their estimates, the
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The	wisdom	of	crowds	is	the	idea	that	the	collective	
beats	all	individuals	or,	at	least,	most	of	them.

https://www.philadelphiafed.org/research-and-data/real-time-center/survey-of-professional-forecasters


!k $ [0,1]

Result

J.S
tat.M

ech.
(2021)053402
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Figure 6. Histograms of the proportion of experiments for which a fraction ! of the
individual estimates are more accurate than the collective estimate. The data com-
prises the 8650 experiments of the FRBP forecast database for ten distinct economic
indicators and five forecast ranges. The red curve is the cumulative distribution
and the horizontal dashed line indicates the value of the cumulative distribution at
! = 0.5.

5. Discussion

It is almost a cliché to remark that a group of cooperating individuals can solve problems
more e!ciently than when those individuals work in isolation [18, 19]. Cooperation is,
in general, a successful problem solving strategy [20], though it is not clear whether
it merely speeds up the time to find the solutions, or whether it alters qualitatively
the statistical signature of the search for the solutions [21, 22]. Yet, in some cases,
cooperation may well lead the group astray resulting in the madness of crowds [23]
or, less dramatically, it may simply undermine the benefits of combining independent
forecasts [24, 25].

A rather peculiar manner to circumvent the potential negative e"ects of cooperation
while still benefiting from the group intelligence is the so-called wisdom of crowds, i.e.
the notion that a collection of independently deciding individuals is likely to predict
better than individuals or even experts within the group [1], which ironically seems to
have become itself a piece of crowd wisdom [26]. The first report of this phenomenon
in the literature was probably Galton’s account of the surprisingly accurate estimate of
the weight of an ox given by the median of the sample of the individual guesses [2].

Although much of the evidence of the wisdom of crowds is anecdotal (see, e.g. [1,
6]), there are a few e"orts aiming at explaining this phenomenon either using a purely
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• for	each	experiment,	say	
k,		compute	the	fraction	of	
guesses	that	are	better	
than	the	collective’s.

• count	the	number	of		
experiments	for	which	
!k $ [!, ! + %!]

k = 1,…,8650

• frequency	is	that	count	
divided	by	the	total	number	
of	experiments	8650

The	collective	guess	was	
superior	to	the	guesses	of	all	
individuals	in	1.7%	of	the	
experiments	only	( ).! = 0

The	collective	guess	was	superior	
to	the	guesses	of	the	majority	of	
the		individuals	in	66.8%	of	the	
experiments	( ).! # 1/2

go	for	the	experts!WC	is	not	present	in	33%	of	
the	experiments!

0.668

The	wisdom	of	crowds	is	the	idea	that	the	collective	
beats	all	individuals	or,	at	least,	most	of	them.



The	 wisdom	 of	 crowds	 is	 the	
idea	that	the	collective	beats	all	
individuals	 or,	 at	 least,	most	 of	
them.

Wisdom	of	crowds	is	
most	likely	a	product	of	
the	selective	attention	
fallacy.	

Sandro	M	Reia	and	José	F	Fontanari,	Wisdom	of	crowds:	much	ado	about	nothing,	J.	Stat.	Mech.	(2021)	053402	
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