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What is the wisdom of crowds about?



Let’s kick things oft by solving a problem.

What is the age ot Adrian’s grandmother (on his
father’s side)?



Let’s kick things oft by solving a problem.

What is the age ot Adrian’s grandmother (on his
father’s side)?

Answer: 83.75



PARTY-BOY ARISTOTLE

The many, who are not as individuals excellent
men, nevertheless can, when they have come
together, be better than the few best people, not
individually but collectively...

...Just as feasts to which many contribute are better
than feasts provided at one person’s expense.

Aristotle (1984). The Politics. Translated and with an introduction by Carnes Lord. Chicago: University of Chicago Press,
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PARTY-BOY ARISTOTLE

The many, who are not as individuals excellent
men, nevertheless can, when they have come
together, be better than the few best people, not
individually but collectively...

...Just as feasts to which many contribute are better
than feasts provided at one person’s expense.

In plain words: two (or more) heads are better than
one.

. CHARLES MACKAY
.\ No they're not.

So many examples of collective folly: economic
bubbles, crusades, witch manias.

Brexit...

Aristotle (1984). The Politics. Translated and with an introduction by Carnes Lord. Chicago: University of Chicago Press,
MacKay, C. (1841). Memaoirs of Extraordinary Popular Delusions and the Madness of Crowds (Volumes I-I11). London: Richard Bentley.



PARTY-BOY ARISTOTLE

The many, who are not as individuals excellent
men, nevertheless can, when they have come
together, be better than the few best people, not
individually but collectively...

...Just as feasts to which many contribute are better
than feasts provided at one person’s expense.

In plain words: two (or more) heads are better than
one.

. CHARLES MACKAY
.\ No they're not.

So many examples of collective folly: economic
bubbles, crusades, witch manias.

Brexit...

The success of Marvel movies...

Aristotle (1984). The Politics. Translated and with an introduction by Carnes Lord. Chicago: University of Chicago Press,
MacKay, C. (1841). Memaoirs of Extraordinary Popular Delusions and the Madness of Crowds (Volumes I-I11). London: Richard Bentley.



FRANCIS GALTON
If I may be allowed!

I can personally attest to the accuracy of groups.

I am talking, of course, about
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FRANCIS GALTON

A weight-judging competition was carried on at the
annual show of the West of England Fat Stock and
Poultry Exhibition recently held at Plymouth.

A fat ox having been selected, competitors bought
stamped and numbered cards, for 6d. each, on which
to inscribe their respective names, addresses, and
estimates of what the ox would weigh after it had been
slaughtered and “dressed”.

Those who guessed most successtully received prizes.

About 800 tickets were issued, which were kindly lent
me for examination after they had fulfilled their
immediate purpose. .. [of which] there remained 787
for discussion.

430 NATURE

17%0 at Moyeni, Basuteland, en August 23, ‘The mean
yearly value of the absclute maxima was 26%9, and of the
corresponding minima 41°6. The mean temperature for
the year was o below the average. The stormiest month
was October, and the calmest was April.

We have also received the official meteorclogical year-
books for South Australia (rgo4) and Mysore (rgos). Doth
of these works contain valuable means for previous years.

Forty Vears of Sonthern New Mexico Climate. —Bulletin
No. 50 of the New Mexico College of Agriculture contains
the metegrological data recorded at the experimental statien
from 1892 to 1905 inclusive, together with resulls of
temperature and rainfall observations at other stations in
the Mesilla Valley for most of the years betwesn 1851 and
1800, published some years ago by General Greely in a
* Report on the Climate of New Mexico.” ‘The station is
situared in lat. 3z 15" N., long. 106" 45° W., and is
3868 feet above sea-level. The data have a general appli-
cation to those portions of southern New Mexico wilh
an altitude less than qooo feel. The mean annual tempera-
ture for the whole period was 61°6, mean maximum
{fourteen wears) 76%8, mean minimum 41%4, absolute
maximum 106 (which occurred several times), absolute
minimum 1° (December, 18g3). The mean anovwal rain-
fall was 88 inches; the smallest yearly amount was
35 inches, in 1873, the largest 17.1 inches, in 1go5. Most
of the rain falls dering July, Auwgust, and September.
The relative humidity is low, the mean annual amount being

about 51 per cent. The bulletin was prepared by J. D

Tinsley, vice-dlirector of the station.

.lFeIc{JrufngicaE Cbservations in Germany.—The  results

of the obscrvations made under the system of the Deutsche
Sccwarte, Hamburg, for 1905, at ten stations of the second
order, and at fifty-six storm-warning stations, have been

received.  This i the twenly-eighth  yearly  wolume |

published by the Seewarte, and forms part of the series of
German metecrological year-books.  We have {frequently
referred to this excellent series, and the wvolume in ques-

tion is similar in 2ll respects to its predeccssors; it con- |

tains most valuable data relating to the North Sea and
Baltie coasts. We note that the sunshine st Hamburg was

only 2o per eent. of the possible annual amount, and that |
there were 103 sunless davs; the rainfall was 250 inches, |

the rainy days being 172 in number.

FOX POPULI

IN these democratic davs, any investigation into the
trustworthiness and peculiarities of popular judgments

is of interest. The material about to be discussed refers

te a small matter, but 5 much Lo the peint.

A weight-judging competition was  carried on ot the
arnual show of the West of Eagland Fat Stock and
Poultry Exhibition recently held at Plymouth. A fat ox
having been sclected, competitors bought stamped and
numbered cards, for 6d. cach, on which to inscribe their
respeclive names, addresses, and estimates of what the
ox  would weigh after it had been  siaughtered and
“dressed.” These who guessed most successfully received
prizes. Abcut Boo tickets were issued, which were kindly
lent me for cxamination after they had fulfilled their
immediate purpose. These afiorded excellent material,
The judgments were unbiassed by passion and uninfluenced
by oratory and the like. The sixpenny fee deterred prac-
tical joking, and the hope of a prize and ihe jov of com-

pelition prompted each competitor to do his best. The |
competitors included butchers and farmers, some of whom |

were highly expert in judging the weight of cattle; others
were probably guided by such information as they might
pick up, and by their own fancies. The average com-
petitor was probably as well fitted for making a just
estimate of the dressed weight of the ox, as an average
voter is of judging the merits of most political issues on
which he votes, and the variety among the voters lo judge
Justly was probably much the same in either case.

Alter weeding thirteen cards out of the collection, as
being  defective or illegible, there remained 787 for diz-
cussion. I arrayed them in order of the magnitudes of
the estimates, and converted the cul., guarters, and 1bs.
in which they were made, into Ibs., under which form they
will be rreated.

¥0. 1949, VOL. 75]

[Marcu 7, 1907

Distribution of the estimates of the dressed weight of a
particular hiving ox, made by 587 different persons.
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w1y @ the fiest aoal shird goartiles, stand ot 23 and 73° respasiively.

an, the medinn or middlemose valae, stands at 5’

I he dreserd weight proved to be s1g9 Ibs.

According to the democratic principle of * one vore one
value,” the middlemost estimate expresses the vox popuii,
every other estimate being condemned ns wo low or too
high by a majority of the veters (for fuller explanation
see ' One Vote, One Value," Nature, February 28,
P 414). MNow the middlemost estimale is 1207 Ib.,
and the weight of the dressed ox proved to be 1168 Ib.;
w0 the wox populi was in this case g Ib.,, or o8 per
cent. of the whole weight too high. The distribu-
tion of the estimates about their middlemost wvalue
was of the usual type, so far that they clusterced
closely  in  its  neighbourhood and  Dbecame  rapidly
more  sparse  as  the distance from it increased.

- Diagram, from the tabular walucs.

O K 20%—30"— 40 S0 60— 0" B — 90— 10}

“I'he eontinuous line i- the normal corve with pe=73;.

*j ve broken line is drawn fTom the observaiionz.

) he lines conmecting them show the differences berween the obsarved
and the normal,
Bui they were not scattered symmetrically. One quarter
of them deviated more than 45 lb. above the middle-
most (37 per cent.), and another quarter deviated
more than 29 lb. below it (z.4 per cent.), therefore the
range of the two middle quarters, that is, of the middle-
most half, lay within those limits. Tt would be an equal
chanee that the estimate written on any card picked at
random out of the collection Ray within or without those
limits. In other words, the ** probable error *' of a single
observation may be reckoned as §{45-+29), or 37
{3t per cent.). Taking this for the pe. of the normal
curve that is best adapted for comparison with the observed
values, the results are obtained which appear in above
fable, and graphically in the diagram.

Galton, F. (1907)

Vox populi. Nature, 75(7), 450—451.
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A weight-judging competition was carried on at the
annual show of the West of England Fat Stock and
Poultry Exhibition recently held at Plymouth.

A fat ox having been selected, competitors bought
stamped and numbered cards, for 6d. each, on which
to inscribe their respective names, addresses, and
estimates of what the ox would weigh after it had been
slaughtered and “dressed”.

Those who guessed most successtully received prizes.

About 800 tickets were issued, which were kindly lent
me for examination after they had fulfilled their
immediate purpose. .. [of which] there remained 787
for discussion.

Now the middlemost estimate is 1207 1b., and the
weight of the dressed ox proved to be 1198 Ib.

...80 the vox populi was in this case 9 Ib., or 0.8 per cent.
of the whole weight too high.
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corresponding minima 41%6. The mean temperature for
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was October, and the calmest was April.

We have also received the official meteorclogical year-
books for South Australia (rgo4) and Mysore (rgos). Doth
of these works contain valuable means for previous years.
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the metegrological data recorded at the experimental statien
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temperature and rainfall observations at other stations in
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situared in lat. 3z 15" N., long. 106" 45° W., and is
3868 feet above sea-level. The data have a general appli-
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3.5 inches, in 1873, the largest 171 inches, in 1go;. Maost
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order, and at Rfty-six storm-warning stations, have been
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tains most valuable data relating to the North Sea and
Baltie coasts. We note that the sunshine st Hamburg was
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the rainy days being 172 in number.
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numbered cards, for 6d. cach, on which to inscribe their
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by oratory and the like. The sixpenny fee deterred prac-
tical joking, and the hope of a prize and ihe jov of com-
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were highly expert in judging the weight of cattle; others
were probably guided by such information as they might
pick up, and by their own fancies. The average com-
petitor was probably as well fitted for making a just
estimate of the dressed weight of the ox, as an average
voter is of judging the merits of most political issues on
which he votes, and the variety among the voters lo judge
Justly was probably much the same in either case.

Alter weeding thirteen cards out of the collection, as
being  defective or illegible, there remained 787 for diz-
cussion. I arrayed them in order of the magnitudes of
the estimates, and converted the cul., guarters, and 1bs.
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According to the democratic principle of * one vore one
value,” the middlemost estimate expresses the vox popuii,
every other estimate being condemned ns wo low or too
high by a majority of the veters (for fuller explanation
see ' One Vote, One Value," Nature, February 28,
P 414). MNow the middlemost estimale is 1207 Ib.,
and the weight of the dressed ox proved to be 1168 Ib.;
w0 the wox populi was in this case g Ib.,, or o8 per
cent. of the whole weight too high. The distribu-
tion of the estimates about their middlemost wvalue
was of the usual type, so far that they clusterced
closely  in  its  neighbourhood and  Dbecame  rapidly
more  sparse  as  the distance from it increased.

- Diagram, from the tabular walucs.
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“I'he eontinuous line i- the normal corve with pe=73;.

*j ve broken line is drawn fTom the observaiionz.

) he lines conmecting them show the differences berween the obsarved
and the nermal.
Bui they were not scattered symmetrically. One quarter
of them deviated more than 45 lb. above the middle-
most (37 per cent.), and another quarter deviated
more than 2g9 Ib. below it {z:4 per cent), thcrt!’nn; the
range of the two middle quarters, that is, of the middle-
most half, lay within those limits. It would be an equal
chance that the estimate written on any card picked at
random out of the collection Ray within or without those
limits. In other words, the ** probable error *' of a single
observation may be reckoned as §{45-+29), or 37
{3t per cent.). Taking this for the pe. of the normal
curve that is best adapted for comparison with the observed
values, the results are obtained which appear in above
fable, and graphically in the diagram.

Galton, F. (1907)

Vox populi. Nature, 75(7), 450—451.
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According to the democratic principle of * one vore one
value,” the middlemost estimate expresses the vox popuii,
every other estimate being condemned ns wo low or too
high by a majority of the veters (for fuller explanation
see ' One Vote, One Value," Nature, February 28,
P 414). MNow the middlemost estimale is 1207 Ib.,
and the weight of the dressed ox proved to be 1168 Ib.;
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cent. of the whole weight too high. The distribu-
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was of the usual type, so far that they clusterced
closely  in  its  neighbourhood and  Dbecame  rapidly
more  sparse  as  the distance from it increased.

- Diagram, from the tabular walucs.
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of them deviated more than 45 lb. above the middle-
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chance that the estimate written on any card picked at
random out of the collection Ray within or without those
limits. In other words, the ** probable error *' of a single
observation may be reckoned as §{45-+29), or 37
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values, the results are obtained which appear in above
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By middlemost I mean what you might call today the
median.

People have since pointed out that the mean was even
more accurate: 1197 lbs.

450 NATURE [Marcu 7, 1907

17%0 at Moyeni, Basuteland, en August 23, ‘The mean
yearly value of the abselule maxima was 86%.g, and of the
corresponding minima 41°6. The mean temperature for
the year was o below the average. The stormiest month
was October, and the calmest was April.

We have also received the official meteorclogical wvear-
books for South Australia (rgo4) and Mysore (rgos). Doth
of these works contain valuable means for previous years.

Forty Vears of Sonthern New Mexico Climate. —Bulletin
Ko. 50 of the New Mexico College of Agriculture contains
the metegrological data recorded at the experimental statien
from 18g2 to 1905 inclusive, together with vesults of
temperature and rainfall observations at other stations in
the Mesilla Valley for most of the years betwesn 1851 and
1800, published some years ago by General Greely in a
* Report on the Climate of New Mexico.” ‘The station is
situared in lar. 3z 15" N., long. 106° 45° W., and is
AR08 feet above sea-level. The data have a general appli-
cation to those portions of southern New Mexico wilh
an altitude less than qooo feet, The mean annual tempera-
ture for the whole period was 61°6, mean maximum
(fourtecn years) 76°8, mean minimum 41%4, absolute
maximum 106 (which occurred several times), absolute
minimum 1° (December, 18g5). The mean annual rain-
fall was 88 inches; the smallest yearly amount was
3.5 inches, in 1873, the largest 171 inches, in 1go;. Maost
of the rain falls duering July, Auwgust, and September.
The relative humidity is low, the mean anaval amount being

about 51 per cent. The bulletin was prepared by J. D

Tinsley, vice=director of the station.

.Uetcnrulngicq.! CObservations in Germany.—The n‘.“!.ul'lsl

of the obscrvations made under the system of the Deutsche
Sccwarte, Hamburg, for 1905, at ten stations of the second
order, and at fifty-six storm-warning stations, have been

received.  This i the twenly-eighth  yearly  wolume |

published by the Seewarte, and forms part of the series of
German meteorclogical year-books. We have frequently
referred to this excellent series, and the wvolume in ques-

tion is similar in 2ll respects to its predeccssors; it con- |

tains most valuable data relating to the Morth Sea and
Baltie coasts. We note that the sunshine st Hamburg was

only 2o per eent. of the possible annual amount, and that |
there were 103 sunless davs; the rainfall was 259 inches, |

the rainy days being 172 in number.

¥OX POPULI

IN these demoecratic days, any inveslipation into the
trustworthiness and peculiarities of popular judgments
is of interest. The material about to be discussed refers
te a small matter, but 5 much Lo the peint.

A weight-judging competition was  carried on ot the
arnual show of the West of Eagland Fat Stock and
Poulrry Exhibition recently held at Plymouth. A fat ox
having been sclected, competitors bought stamped and
numbered cards, for 6d. cach, on which to inscribe their
respeclive names, addresses, and estimates of what the
ox  would weigh after it had been  siaughtered and
“dressed.” These who guessed most successfully received
prizes. Abcut Boo tickets were issued, which were kindly
lent me for cxamination after they had fulfilled their
immediate purpose. These afiorded excellent material.
The judgments were unbiassed by passion and uninfluenced
by oratory and the like. The sixpenny fee deterred prac-
tical joking, and the hope of a prize and the jov of com-

pelition prompted each competitor to do his best. The |
competitors included butchers and farmers, some of whom |

were highly expert in judging the weight of cattle; others
were probably guided by such information as they might
pick up, and by their own fancies. The average com-
petitor was  pr {mhly as well fitted for making a just
estimate of the dressed wcright of the ox, as an average
voter is of judging the merits of most political issues on
which he votes, and the variety among the voters (o judge
Justly was probably much the same in either case.

Alter weeding thirteen cards out of the collection, as
being defective or illegible, there remained 787 for dis-
cussion. I arrayed them in order of the magnitudes of
the estimates, and converied the cwt., guarters, and lbs,
in‘ which they were made, into lbs., under which form they
will be rreated.

¥0. 1949, VOL. 75]

Distribution of the estimates of the dressed weight of a
particular hiving ox, made by 587 different persons.
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w1y @ the fiest aoal shird goartiles, stand ot 23 and 73° respasiively.

arr, the median or middlemost valae, stands a5,

I he dreserd weight proved to be s1g9 Ibs.

According to the democratic principle of * one vore one
value,” the middlemost estimate expresses the vox popuii,
+ every other estimate being condemned 23 too low or too
high by a majority of the veters (for fuller explanation
see " One Vote, One Value," Nature, February 28,
P 4740 MNow the middlemost estimale is 1207 Ib.,
and the weight of the dressed ox proved to be 1168 Ib.;
w0 the wox populi was in this case g Ib.,, or o8 per
cent. of the whole weight too high. The distribu-
tion of the estimates about their middlomost wvalue
was of the usual type, so far that they clusterced
closely  in  its  neighbourhood and  Dbecame  rapidl
more  sparse  as  the distance from it increased.

Diagram, from the tabular walies.

r &

O K 20%—30"— 40 S0 60— 0" B — 90— 10}

I'he eontinusus line i- the normal corve with poe=3;.

*j ve broken line is drawn fTom the observaiionz.
“I he lines conmecting them show the differenves between the obs=rved
and the nermal.

But they were not scattered symmetrically. One quarter
of them deviated more than 45 lb. above the middle-
most (37 per cent.), and another quarter deviated
more than 2g Jb. below it (z-4 per cent.), therefore the
range of the two middle quarters, that is, of the middle-
most half, lay within those limits. Tt would be an equal
chanee that the estimate written on any card picked at
random out of the collection Ray within or without those
limits. In other words, the ‘' probable error ™" of a single
observation may be reckoned as §{¢5-+29), or 37 1b.
{3t per cent.). Taking this for the pe. of the normal
curve that is best adapted for comparison with the observed
values, the results are obtained which appear in above
fable, and graphically in the diagram.

Galton, F. (1907)

. Vox populi. Nature, 75(7), 450—451.



FRANCIS GALTON

By middlemost I mean what you might call today the
median.

People have since pointed out that the mean was even
more accurate: 1197 lbs.

THE OX

The crowd was, on average, within 11b (!) of the
true weight!

4350 NATURE

17%0 at Moyeni, Basuteland, en August 23, ‘The mean
yearly value of the absclute maxima was 86%g, and of the
corresponding minima 4:%6. The mean temperature for
the year was o below the average. The stormiest month
was Oclober, and the calmest was April.

We have also received the official meteorclogical wvear-
books for South Australia (rgo4) and Mysore (rgos). Doth
of these works contain valuable means for previous years.

Forty Vears of Sonthern New Mexico Climate. —Bulletin
No. 50 of the New Mexico College of Agriculture contains
the metegrological data recorded at the experimental statien
from 18g2 to 1905 inclusive, together with vesults of
temperature and rainfall observations at other stations in
the Mesilla Valley for most of the years betwesn 1851 and
1800, published some years ago by General Greely in a
* Report on the Climate of New Mexico.” ‘The station is
situared in lar. 3z 15" N., long. 106° 45° W., and is
AR08 feet above sea-level. The data have a general appli-
cation to those portions of southern New Mexico wilh
an altitude less than qooo feel. The mean annual tempera-
ture for the whole period was 61°6, mean maximum
(fourtecn years) 76°8, mean minimum 41%4, absolute
maximum 106 (which occurred several times), absolute
minimum 1° (December, 18g3). The mean anovwal rain-
fall was 88 inches; the smallest yearly amount was
3.5 inches, in 1873, the largest 171 inches, in 1go;. Maost
of the rain falls duering July, Auwgust, and September.
The relative humidity is low, the mean anaval amount being

|

about 51 per cent. The bulletin was prepared by J. D

Tinsley, vice-dlirector of the station.

.li'e{carufngicq.! CObservations in Germany.—The rﬁ;uhs'

of the obscrvations made under the system of the Deutsche
Sccwarte, Hamburg, for 1905, at ten stations of the second
order, and at fifty-six storm-warning stations, have been

received.  This i the twenly-eighth  yearly  wolume |

published by the Seewarte, and forms part of the series of
German meteorclogical year-books. We have frequently
referred to this excellent series, and the wvolume in ques-

tion is similar in 2ll respects to its predeccssors; it con- |

tains most valuable data relating to the North Sea and
Baltic coasts. We note that the sunshine at Hamburg was

only 2o per eent. of the possible annual amount, and that |
there were 103 sunless davs; the rainfall was 259 inches, |

the rainy days being 172 in number.

¥OX POPULI

IN these demoecratic days, any inveslipation into the
trustworthiness and peculiarities of popular judgments
is of interest. The material about to be discussed vefers
te a small matter, but 5 much Lo the peint.

A weight-judging competition was  carried on ot the
arnual show of the West of Eagland Fat Stock and
Poulrry Exhibition recently held at Plymouth. A fat ox
having been sclected, competitors bought stamped and
numbered cards, for 6d. cach, on which to inscribe their
respeclive names, addresses, and estimates of what the
ox  would weigh after it had been  siaughtered and
“dressed.” These who guessed most successfully received
prizes. Abcut Boo tickets were issued, which were kindly
lent me for cxamination after they had fulfilled their
immediate purpose. These afiorded excellent material,
The judgments were unbiassed by passion and uninfluenced
by oratory and the like. The sixpenny fee deterred prac-
tical joking, and the hope of a prize and the jov of com-

pelition prompted each competitor to do his best. The |
competitors included butchers and farmers, some of whom |

were highly expert in judging the weight of cattle; others
were probably guided by such information as they might
pick up, and by their own fancies. The average com-
petitor was probably as well fitted for making a just
estimate of the dressed weight of the ox, as an average
voter is of judging the merits of most political issues on
which he votes, and the variety among the voters (o judge
Justly was probably much the same in either case.

Alter weeding thirteen cards out of the collection, as
being defective or illegible, there remained 787 for dis-
cussion. I arrayed them in order of the magnitudes of
the estimates, and converied the cwt., guarters, and lbs,
in which they were made, into Ibs., under which form they
will be treated.

¥0. 1949, VOL. 75]

[Marcu 7, 1907

Distribution of the estimates of the dressed weight of a
particular hiving ox, made by 587 different persons.
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w1y @ the fiest aoal shird goartiles, stand ot 23 and 73° respasiively.

arr, the median or middlemost valae, stands a5,

I he dreserd weight proved to be s1g9 Ibs.

According to the democratic principle of * one vore one
value,” the middlemost estimate expresses the vox popuii,
every other estimate being condemned ns wo low or too
high by a majority of the veters (for fuller explanation
see " One Vote, One Value," Nature, February 28,
p- 414). Now the middlemost estimale is 1207 Ib.,
and the weight of the dressed ox proved to be 1168 Ib.;
w0 the wox populi was in this case g Ib.,, or o8 per
cent. of the whole weight too high. The distribu-
tion of the estimates about their middlemost wvalue
was of the usual type, so far that they clusterced
closely  in  its  neighbourhood and  Dbecame  rapidl
more  sparse  as  the distance from it increased.

Diagram, from the tabular walies.

O i — 20—30"

I'he eontinusus line i- the normal corve with poe=3;.

“ v broken line is drawn from the observations. :
I he lines conmecting them show the differences berween the obsarved
and the normal,

But they were not scattered symmetrically. One quarter
of them deviated more than 45 lb. above the middle-
most (37 per cent.), and another quarter deviated
more than 2g Jb. below it (z-4 per cent.), therefore the
range of the two middle quarters, that is, of the middle-
most half, lay within those limits. Tt would be an equal
chanee that the estimate written on any card picked at
random out of the collection Ray within or without those
limits. In other words, the ** probable error ™ of a single
observation may be reckoned as §{¢5-+29), or 37 1b.
{3t per cent.). Taking this for the pe. of the normal
curve that is best adapted for comparison with the observed
values, the results are obtained which appear in above
fable, and graphically in the diagram.

Galton, F. (1907). Vox populi. Nature, 75(7), 450—451.



FRANCIS GALTON

By middlemost I mean what you might call today the
median.

People have since pointed out that the mean was even
more accurate: 1197 lbs.

THE OX

The crowd was, on average, within 11b (!) of the
true weight!

FRANCIS GALTON

This result is, I think, more creditable to the trust-
worthiness of a democratic judgment than might have
been expected.

450 NATURE

17%0 at Moyeni, Basuteland, en August 23, ‘The mean
yearly value of the abselule maxima was 86%.g, and of the
corresponding minima 41°6. The mean temperature for
the year was o below the average. The stormiest month
was Oclober, and the calmest was April.

We have also received the official meteorclogical vear-
books for South Australia (rgo4) and Mysore (rgos). Doth
of these works contain valuable means for previous years.

Forty Vears of Sonthern New Mexico Climate. —Bulletin
No. 50 of the New Mexico College of Agriculture contains
the metegrological data recorded at the experimental statien
from 1892 to 1905 inclusive, together with resulls of
temperature and rainfall observations at other stations in
the Mesilla Valley for most of the years betwesn 1851 and
1800, published some years ago by General Greely in a
* Report on the Climate of New Mexico.” ‘The station is
situared in lar. 3z 15" N., long. 106° 45° W., and is
AR08 feet above sea-level. The data have a general appli-
cation to those portions of southern New Mexico wilh
an altitude less than qooo feel. The mean annual tempera-
ture for the whole period was 61°6, mean maximum
(fourtecn years) 76°8, mean minimum 41%4, absolute
maximum 106 (which occurred several times), absolute
minimum 1° (December, 18g3). The mean anovwal rain-
fall was 88 inches; the smallest yearly amount was
3.5 inches, in 1873, the largest 171 inches, in 1go;. Maost
of the rain falls duering July, Auwgust, and September.
The relative humidity is low, the mean anaval amount being

|

about 51 per cent. The bulletin was prepared by J. D

Tinsley, vice-dlirector of the station.

.li'e{carufngica.! CObservations in Germany.—The rﬁ;uhs'

of the obscrvations made under the system of the Deutsche
Sccwarte, Hamburg, for 1905, at ten stations of the second
order, and at fAfty-six storm-warning stations, have been

received.  This i the twenly-eighth  yearly  wolume |

published by the Seewarte, and forms part of the series of
German meteorclogical year-books. We have frequently
referred to this excellent series, and the wvolume in ques-

tion is similar in 2ll respects to its predeccssors; it con- |

tains most valuable data relating to the North Sea and
Baltic coasts. We note that the sunshine at Hamburg was

only 2o per eent. of the possible annual amount, and that |
there were 103 sunless davs; the rainfall was 259 inches, |

the rainy days being 172 in number.

¥OX POPULI

IN these demoecratic days, any inveslipation into the
trustworthiness and peculiarities of popular judgments
is of interest. The material about to be discussed vefers
te a small matter, but 5 much Lo the peint.

A weight-judging competition was  carried on ot the
arnual show of the West of Eagland Fat Stock and
Poultry Exhibition recently held at Plymouth. A fat ox
having been sclected, competitors bought stamped and
numbered cards, for 6d. cach, on which to inscribe their
respeclive names, addresses, and estimates of what the
ox  would weigh after it had been  siaughtered and
“dressed.” These who guessed most successfully received
prizes. Abcut Boo tickets were issued, which were kindly
lent me for cxamination after they had fulfilled their
immediate purpose. These afiorded excellent material,
The judgments were unbiassed by passion and uninfluenced
by oratory and the like. The sixpenny fee deterred prac-
tical joking, and the hope of a prize and the jov of com-

pelition prompted each competitor to do his best. The |
competitors included butchers and farmers, some of whom |

were highly expert in judging the weight of cattle; others
were probably guided by such information as they might
pick up, and by their own fancies. The average com-
petitor was probably as well fitted for making a just
estimate of the dressed weight of the ox, as an average
voter is of judging the merits of most political issues on
which he votes, and the variety among the voters (o judge
Justly was probably much the same in either case.

Alter weeding thirteen cards out of the collection, as
being defective or illegible, there remained 787 for dis-
cussion. I arrayed them in order of the magnitudes of
the estimates, and converted the cul., guarters, and 1bs.
in which they were made, into Ibs., under which form they
will be treated.

¥0. 1949, VOL. 75]

Galton, F. (1907)

[Marcu 7, 1907

Distribution of the estimates of the dressed weight of a
particular hiving ox, made by 587 different persons.
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w1y @ the fiest aoal shird goartiles, stand ot 23 and 73° respasiively.

arr, the median or middlemost valae, stands a5,

I he dreserd weight proved to be s1g9 Ibs.

According to the democratic principle of * one vore one
value,” the middlemost estimate expresses the vox popuii,
every other estimate being condemned ns wo low or too
high by a majority of the veters (for fuller explanation
see " One Vote, One Value," Nature, February 28,
P 414). MNow the middlemost estimale is 1207 Ib.,
and the weight of the dressed ox proved to be 1168 Ib.;
w0 the wox populi was in this case g Ib.,, or o8 per
cent. of the whole weight too high. The distribu-
tion of the estimates about their middlemost wvalue
was of the usual type, zo far that they clustercd
closely  in  its  neighbourhood and  Dbecame  rapidl
more  sparse  as  the distance from it increased.

Diagram, from the tabular walies.
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The continuaus line i- ithe normal corve -\-i-_h =37
f roken line is drawn from the ohservations. :
I he lines conmecting them show the differences berween the obsarved

and the normal,

Bui they were not scattered symmetrically. One quarter
of them deviated more than 45 lb. above the middle-
most (37 per cent.), and another quarter deviated
more than 2g Jb. below it (z-4 per cent.), therefore the
range of the two middle quarters, that is, of the middle-
most half, lay within those limits. Tt would be an equal
chanee that the estimate written on any card picked at
random out of the collection Ray within or without those
limits. In other words, the ** probable error ™ of a single
observation may be rechoned as i{45+29), or 37 Ib.
{3t per cent.). Taking this for the pe. of the normal
curve that is best adapted for comparison with the observed
values, the results are obtained which appear in above
fable, and graphically in the diagram.

Vox populi. Nature, 75(7), 450—451.



So groups can be used to estimate the weights of oxen...

What's the big deal?



JAMES SUROWIECKI

There are many more examples of the wisdom of
crowds at work.

Like the market response to the Challenger disaster.

Or the finding of the Scorpion submarine.

Surowiecki, J. (2005). The Wisdom of Crowds. Anchor
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JAMES SUROWIECKI OF CRowps
There are many more examples of the wisdom of JAMES
crowds at work.

Like the market response to the Challenger disaster.

Or the finding of the Scorpion submarine.

IAIN COUZIN
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Even though individuals are bad at it. e )

Surowiecki, J. (2005). The Wisdom of Crowds. Anchor
Berdahl, A., Torney, C. J., loannou, C. C., Faria, J. J., & Couzin, I. 0. (2013). Emergent sensing of complex environments by mobile animal groups. Science, $39(6119), 574-576.
Yong, £.(2013). The Real Wisdom of Crowds. National Geographic.



https://www.nationalgeographic.com/science/article/the-real-wisdom-of-the-crowds

In tact, all sorts of organisms with very limited intelligence can
end up behaving rather smartly.

As a group...



THOMAS D. SEELEY
Once a year, wild honeybees swarm in search of a

new nest. pirt e
) ,
Scouts are sent off, and they return with ¢ HONEYBEE}
’ 4 ‘DEMOCRACY#"

information about potential nesting sites.

THOMAS D. SEELEY ‘ﬁ ﬁ“‘
The rest of the swarm weighs up the options and by otailat e

‘democratically’ chooses a new site.

Remarkably, the collective choice usually turns out
to be the best one available.

Seeley, T.D. (2010). Honeybee Democracy. Princeton University Press



: : Ny
Collective animal N s

Collective Animal Behavior
y Collective Animal Behavior

intelligence is a thriving 8 S R Frncoton Unversy Pres
"\ 2012

research topic. O




Wise crowds also give us a way of looking at democratic
Institutions.



Wise crowds also give us a way of looking at democratic
Institutions.

Not just tair, but also good at finding solutions to problems.



Aggregation ot opinions can be used to improve medical
assessments.

Wolf, M., Krause, J., Carney, P. A., Bogart, A., & Kurvers, R. H. J. M. (2015). Collective intelligence meets medical
decision-making: the collective outperforms the best radiologist. PloS One, 10(8)

And even LLMs are getting info it now!

Halawi, D., Zhang, F., Yueh-Han, C., & Steinhardt, J. (2024). Approaching Human-Level Forecasting with
Language Models. In arXiv [cs.LG]. arXiv. http://arxiv.org/abs/2402.18563



PARTY-POOPER PLATO

When you give people democratic choice they end
up doing something stupid.

Good statecraft is like flying a plane.

And you need a good pilot for that.

S EDWIN HUTCHINS
.%.ﬁ Actually... ﬂyinfg a plane (or running a ship)
% ¥ requires alot of coordination and teamwork.

HELENE LANDEMORE

Similarly, modern societies need the input of as |
many and as diverse parties as possible to work
well.

Plato. Republic. Translated by Paul Shorey, 2 volumes. Loeb.
Hutchins, E. (1995). Cognition in the Wild. MIT Press
Landemore, H. (2012). Democratic Reason. Princeton University Press



Applications?



JUSTIN WOLFERS
Prediction markets!

Simple markets can be used to aggregate disparate
information into efficient forecasts of uncertain
future events.

Wolfers, J., & Zitzewitz, E. (2004). Prediction Markets. The Journal of Economic Perspectives: A Journal of the American Economic Association, 18(2), 107-126.



JUSTIN WOLFERS
Prediction markets!

Simple markets can be used to aggregate disparate
information into efficient forecasts of uncertain
future events.

ERIC ZITZEWITZ
People buy and sell shares in future events.

The price indicates the collective estimate of the
probability of the event.

Wolfers, J., & Zitzewitz, E. (2004). Prediction Markets. The Journal of Economic Perspectives: A Journal of the American Economic Association, 18(2), 107-126.



JUSTIN WOLFERS
Prediction markets!

PREDICTIT

Simple markets can be used to aggregate disparate o I1C e
information into efficient forecasts of uncertain R 26
future events.
B Nikki Haley 1¢
FRIC ZITZEWITZ NI \ivek Ramaswarmy 1¢
People buy and sell shares in future events. |
Mike Pompeo I (:
The price indicates the collective estimate of the con
probability of the event. - 89¢ 1us
See Predictlt. Gavin Newsorn 6¢
- Kamala Harris 4¢
Hillary Clinton 2¢ R
Robert Kennedy Jr. 2¢ e

Wolfers, J., & Zitzewitz, E. (2004). Prediction Markets. The Journal of Economic Perspectives: A Journal of the American Economic Association, 18(2), 107-126.


https://www.predictit.org/

JUSTIN WOLFERS
Prediction markets!

PREDICTIT

_ g Donald Trump 91 ¢ 169

Simple markets can be used to aggregate disparate
information into efficient forecasts of uncertain
future events.

| Ron DeSantis 2 ¢

B Nikki Haley 1¢

ERIC ZITZEWITZ
People buy and sell shares in future events.

e B | Vivek Ramaswamy 1 ¢

Mike Pompeo I (:

The price indicates the collective estimate of the
probability of the event.

Joe Biden 89¢ Ty
See Predictlt. Gavin Newsom 6
= <amala Harris 4¢
JUSTIN WOLFERS
And other prediction platforms, like Metaculus or (o o Oiton 2C 1es
GO_Od']Mgment Opﬂl' k * Robert Kennedy Jr. 2¢ .
£

Wolfers, J., & Zitzewitz, E. (2004). Prediction Markets. The Journal of Economic Perspectives: A Journal of the American Economic Association, 18(2), 107-126.


https://www.metaculus.com/
https://www.gjopen.com/
https://www.predictit.org/

Where did it all start?
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CONDORCET

The role of the government is to implement
measures that are in the best interest of society.
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Democratic procedures can work well. i i g ¥ i e
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Marie Jean Antoine Nicolas de Caritat, Marquis of Condorcet (1785). Essai sur I'application de I'analyse a la probabilité des decisions rendues a la pluralité des voix.



CONDORCET

The role of the government is to implement
measures that are in the best interest of society.
But how to decide on what outcomes are good?

Democratic procedures can work well.

And I can show it using this newfangled theory of
probabilities...
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Marie Jean Antoine Nicolas de Caritat, Marquis of Condorcet (1785). Essai sur I'application de I'analyse & la probabilité des decisions rendues o la pluralité des voix.



