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Why Axioms

What are axioms and why do we care about them?

@ Axioms are well-defined properties of voting schemes.

o For example, | will introduce the mathematically defined axiom that
represents “treat all voters equally.”
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Why Axioms

What are axioms and why do we care about them?

@ Axioms are well-defined properties of voting schemes.

o For example, | will introduce the mathematically defined axiom that
represents “treat all voters equally.”

Axioms allow us to compare two different voting rules.

Axioms are restrictive. Sometimes, only one voting rule fulfills a set of
axioms.

They're fun and neat mathematically.
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Notation and Definitions Notation

Notation

e N is a finite set of n voters.
@ A s a finite set of m alternatives (e.g. candidates in an election).

@ Each voter / casts a ballot that lists their complete, transitive, and
antireflexive preferences >; over A. We denote the m! possible
orderings by L£(A).

The source is Moulin 2016 unless otherwise stated
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@ Each voter / casts a ballot that lists their complete, transitive, and
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Notation and Definitions Notation

Notation

e N is a finite set of n voters.

@ A s a finite set of m alternatives (e.g. candidates in an election).

@ Each voter / casts a ballot that lists their complete, transitive, and
antireflexive preferences >; over A. We denote the m! possible
orderings by L£(A).

@ We can always discard some of this information when considering a
voting rule (e.g., majority voting only considers the first choice)

@ A voting profile P = (-1, >2, ... =5) is the set of all ballots by all

voters. We denote the set of all possible ballots by £(A)".
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N EUINIEN MBI  Social Choice Function

Definition

Definition

A social choice function, voting rule, or SCF, is a function f : £L(A)" — 24
that returns some subset of A, the alternatives. If |f(P)| =1, we say that
f is single-valued and write f(P) = a.

We will usually presume that ties don’t exist
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N EUINIEN MBI  Social Choice Function

Definition

Definition

A social choice function, voting rule, or SCF, is a function f : £L(A)" — 24
that returns some subset of A, the alternatives. If |f(P)| =1, we say that
f is single-valued and write f(P) = a.

We will usually presume that ties don’t exist

Definition

A social welfare function g : £L(A)" — R(A) returns a ranking over the
alternatives.
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Different versions of Unanimity

Definition

An SCF f is unanimous if, whenever there exists an alternative a such that
for all voters i and all alternatives b € A\ {a}, a = b, then f(P) = a.
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Different versions of Unanimity

Definition

An SCF f is unanimous if, whenever there exists an alternative a such that
for all voters i and all alternatives b € A\ {a}, a = b, then f(P) = a.

In other words, if a is the top choice for every voter, then the social choice
function selects it. Before introducing the next axiom, we first define what
we mean by Pareto dominated: An alternative x is Pareto dominated if
there exists some y such that y >; x for all voters /.
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Different versions of Unanimity

Definition

An SCF f is unanimous if, whenever there exists an alternative a such that
for all voters i and all alternatives b € A\ {a}, a = b, then f(P) = a.

In other words, if a is the top choice for every voter, then the social choice
function selects it. Before introducing the next axiom, we first define what
we mean by Pareto dominated: An alternative x is Pareto dominated if
there exists some y such that y >; x for all voters /.

Definition
An SCF f is Pareto if f(P) never contains a Pareto dominated alternative.
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Anonymity
Anonymity

Definition

An SCF f is anonymous if each voter plays the same role. That is, for a
given P, if P’ is obtained by swapping i and j's ballots (i.e. >=>; and
==>i), then f(P) = f(P'). A voting rule is dictatorial if f(P) is the top
choice of some voter i.
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Anonymity
Anonymity

Definition

An SCF f is anonymous if each voter plays the same role. That is, for a
given P, if P’ is obtained by swapping i and j's ballots (i.e. >=>; and
=i=>i), then f(P) = f(P’). A voting rule is dictatorial if f(P) is the top
choice of some voter i.

The U.S. presidential election is not anonymous.
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Anonymity
Profiles Under Anonymity

If every voter is identical, then we can express their preferences using these
profile tables:

Number of voters 10 8 3 1
First place a b d ¢
Second place b a b d
Third place c ¢ a b
Fourth place d d ¢ a
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Neutrality and Nonimposition

Definition

An SCF f is neutral if alternatives are interchangeable. That is, if

f(P) = a1, and P’ is obtained by swapping a; and a; in every voters’
preferences, then f(P’) = a;. f is imposed if there exists some a € A such
that f(P) # a for all P € L(A)".
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Monotonicity

There are many different ways to think about Monotonicity. The general
idea is that if the winning candidate gains more/do not lose any support
as we move from profile P to P’, that candidate should still win.
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Monotonicity
Monotonicity

There are many different ways to think about Monotonicity. The general
idea is that if the winning candidate gains more/do not lose any support
as we move from profile P to P’, that candidate should still win.

Definition (Monotonicity/ Positive Responsiveness)

If a € f(P), and when some voter n for whom a is not their top choice
changes their preferences such that a is their top choice, then under the
new preference P’, f(P') = a
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Unrestricted Domain/ Resolute

Definition

We say that an SCF f has the unrestricted domain quality or is resolute if
it is single valued for all P € L(A)".
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Strategyproofness

Definition
When a voter i changes their preferences from >; to >, and the resulting
profile changes from P to P’ as a result, we say an SCF f is single-voter

strategy-proof if f(P) =; f(P’).

Ec 1080: Axiomatic Voting Theory Dec 2021 15/49



SR
Strategyproofness

Definition

When a voter i changes their preferences from >; to >, and the resulting
profile changes from P to P’ as a result, we say an SCF f is single-voter
strategy-proof if f(P) =; f(P’).

In this case, >=; is thought of as i's sincere preferences. When i changes
their preferences to >/, the voting rule should not pick a candidate that
results in a better outcome under the original, sincere preferences by

acting on misrepresented information.

Ec 1080: Axiomatic Voting Theory Dec 2021 15/49



> SHAKEESSHACK > (SFhri=iens

Ec 1080: Axiomatic Voting Theory Dec 2021 16 /49



> SHAKESZSHACK > JMafhi=ers

Ec 1080: Axiomatic Voting Theory Dec 2021 17 /49



> SHAKEE=SHACK > MLi=iees

SHAKE &= SHACK > ) losty Buwiger.
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SHAKE == sHACK > ) Tosty Bunger.
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Basic Axioms Summary

Summary

Anonymity: Voters are equal
Neutrality: Candidates are equal
Monotonicity: More support = good

Resolute: Always picks a winner

Strategyproofness: Can't lie and get a better outcome
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Basic Axioms Summary

So many axioms!

System ¢
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Yos. Yos Yos No  No No Yes.
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Figure: (Wikipedia contributors
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Two quick theorems

Theorem (Campbell-Kelly)
If there exists a Condorcet winner—some candidate that beats every other
candidate in all pairwise contests—then picking that winner is the unique

resolute, anonymous, neutral, and strategyproof SCF (given three or more
candidates and an odd number of voters)

Theorem (Gibbard-Satterthwaite)

Any resolute, nonimposed, and strategyproof SCF for three or more
alternatives must be a dictatorship.
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May's Theorem

In the two candidate case, a social choice function is resolute, neutral,
anonymous, and positively responsive if and only if it is simple majority
rule.
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May's Theorem

In the two candidate case, a social choice function is resolute, neutral,

anonymous, and positively responsive if and only if it is simple majority
rule.

It's easy to see that simple majority rule is resolute, neutral, anonymous,
and positively responsive (again, ignoring ties for now).

Ec 1080: Axiomatic Voting Theory Dec 2021 24 /49



May's Theorem

In the two candidate case, a social choice function is resolute, neutral,
anonymous, and positively responsive if and only if it is simple majority
rule.

It's easy to see that simple majority rule is resolute, neutral, anonymous,
and positively responsive (again, ignoring ties for now).

We see that anonymity implies that the SCF is dependent only on total
number of votes for either candidate.

Ec 1080: Axiomatic Voting Theory Dec 2021 24 /49



May's Theorem

In the two candidate case, a social choice function is resolute, neutral,
anonymous, and positively responsive if and only if it is simple majority
rule.

It's easy to see that simple majority rule is resolute, neutral, anonymous,
and positively responsive (again, ignoring ties for now).

We see that anonymity implies that the SCF is dependent only on total
number of votes for either candidate. If a voting rule is not simple majority,
then there must be some case where a gets more votes than b, but b wins
(e.g., a gets seven votes and b gets six). Now we add votes to b until it
has exactly as many votes as a does in the beginning (e.g., following the
previous example, that means a get six votes and b gets seven). O
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May's theorem

May's Theorem Proof continued

Proof (continued).

In this case, positive responsiveness states that b still wins after receiving
more votes. However, neutrality states that a must win, since this is the
exact same condition as before, but a and b swapped places. We see that
a non-simple majority rule SCF cannot satisfy all four axioms. Ol

Source : (K. O. May 1952)
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May's theorem

Reflections on May's Theorem

@ It shows us that we can use axioms to think about voting rules.

Ec 1080: Axiomatic Voting Theory Dec 2021 26 /49



May's theorem

Reflections on May's Theorem

@ It shows us that we can use axioms to think about voting rules.

@ It verifies that simple majority rule makes sense in the axiomatic
framework.
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May's theorem

Reflections on May's Theorem

@ It shows us that we can use axioms to think about voting rules.

@ It verifies that simple majority rule makes sense in the axiomatic
framework.

@ It provides an argument for why we may want to reduce a
multicandidate election down to pairwise contests.
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The Life of Kenneth May

Kenneth O May (1915-1977)

JULY 8, 1915-DECEMBER 1, 1977

Source: (Tropp 1979)
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Early lf
Kenneth O May (1915-1977)

@ His dad fought in WWI, came back and got a master’s from
Columbia, and taught at Dartmouth and then UC Berkeley in the
Political Science department. He taught Earl Warren, who later
became Chief Justice.

Source on May's life unless otherwise stated is (Jones, Enros, and Tropp
1984)
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Kenneth O May (1915-1977)

@ His dad fought in WWI, came back and got a master’s from
Columbia, and taught at Dartmouth and then UC Berkeley in the
Political Science department. He taught Earl Warren, who later
became Chief Justice.

@ May was a mathematics major at U.C. Berkeley and “had an interest
in the mathematical basis of statistics and the use of statistics as an
element in national planning”
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@ His dad fought in WWI, came back and got a master’s from
Columbia, and taught at Dartmouth and then UC Berkeley in the
Political Science department. He taught Earl Warren, who later
became Chief Justice.

@ May was a mathematics major at U.C. Berkeley and “had an interest
in the mathematical basis of statistics and the use of statistics as an
element in national planning”

@ Yep. Kenneth is a communist and joined the communist party in
college.
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Early lf
Kenneth O May (1915-1977)

@ His dad fought in WWI, came back and got a master’s from
Columbia, and taught at Dartmouth and then UC Berkeley in the
Political Science department. He taught Earl Warren, who later
became Chief Justice.

@ May was a mathematics major at U.C. Berkeley and “had an interest
in the mathematical basis of statistics and the use of statistics as an
element in national planning”

@ Yep. Kenneth is a communist and joined the communist party in
college.

@ He also pushed for racial integration at a barbershop that refused to
serve Black students.
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After college
Kenneth O May'’s Life, continued

o After graduating from Berkeley with an A.B. in Mathematics, May set
sail for London on September 18, 1937, and visited Moscow as a
tourist while studying at University College (Now more often known
as UCL) and took classes at LSE.
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After college
Kenneth O May'’s Life, continued

o After graduating from Berkeley with an A.B. in Mathematics, May set
sail for London on September 18, 1937, and visited Moscow as a
tourist while studying at University College (Now more often known
as UCL) and took classes at LSE.

@ May studied Russian, spent a lot of time around R.A. Fisher and

learned about statistical methods, and also took classes on economic
planning.

e He said he wanted to take Hayek's “Problems of a collectivist society,”
but not sure if he actually did.
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o After graduating from Berkeley with an A.B. in Mathematics, May set
sail for London on September 18, 1937, and visited Moscow as a
tourist while studying at University College (Now more often known
as UCL) and took classes at LSE.

@ May studied Russian, spent a lot of time around R.A. Fisher and

learned about statistical methods, and also took classes on economic
planning.

e He said he wanted to take Hayek's “Problems of a collectivist society,”
but not sure if he actually did.

@ He got married in London in 1938. His dad tried to stop him and his
fellowship forbids fellows from marrying, but he did it anyway.
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After college
Kenneth O May'’s Life, continued

o After graduating from Berkeley with an A.B. in Mathematics, May set
sail for London on September 18, 1937, and visited Moscow as a
tourist while studying at University College (Now more often known
as UCL) and took classes at LSE.

@ May studied Russian, spent a lot of time around R.A. Fisher and
learned about statistical methods, and also took classes on economic
planning.

e He said he wanted to take Hayek's “Problems of a collectivist society,”
but not sure if he actually did.

@ He got married in London in 1938. His dad tried to stop him and his

fellowship forbids fellows from marrying, but he did it anyway.

@ So he lost his fellowship and went to Paris, where he studied at the
University of Sorbonne and took classes at the I'Université Ouvriére
(Worker's University) at night.
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I"Université OQuvriére

 LES GRANDS PROBLEMES

DE LA POLITIQUE CONTEMPORAINE

por
ETIENNE FAJON

DEPUTE DE LA SEINE

k.
PLANISME

ET

SOC‘IALlSME

fe of Kenneth May

After college

& PLAHISME ET SOCIALISME

Le développ du systéme de p pitali

dre des crises iques périodiques. Depuis 1825
éclate, environ tous les dix ans, une de ces crises dont les
manifestations ont été résumées en ces termes par Engels :

Le commerce sarréte ; les marchés s'encombrent,
les produits sont la, aussi abondants qu'invendables ;
la monnaie se cache ; le crédit s'‘évanouit ; les fabri-
ques se ferment ; les masses ouvriéres manquent de
moyens d’existence ; les faillites succédent aux fail-
lites, les ventes forcées aqux ventes forcées*,

En 1929, le monde capitaliste est entré dans une crise
4conomique sans précédent aussi bien par sa longueur, par
sa profondeur, que par I'étendue des dévastations quelle a
provoqueées.

Si bien que le probléme des crises constitue un des pro-
blémes essentiels de la politique contemporaine. Comment
meltre fin aux crises? Que faire pour quil wy ait plus
de crises?

A ces questions, le marxisme répond dans les termes sui-
vants : les crises étant nées avec le capitalisme lui-méme, les
crises étant engendrées par le développement du systéme
capitaliste, e seul moyen d’en finir pour toujours avec ies
crises, c'est la suppression du systéme capitaliste lui-méme,
Tinstauration d'une économie socialiste.

Diautres, par contre, prétendent qu'il es possible d'en
finir pour toujours avec les crises par d'autres moyens, sans

imer le capitalisme qui engendre les crises, sans ins-
taurer le socialisme.

1. Friedrich ENGeLs : Socialisme utopique et socialisme scientifique,
P. 68, au Bureau d'Editions, 1936,
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fe of Kenneth May

After college

Reminds me of Abolish/Defund the police

 LES GRANDS PROBLEMES

DE LA POLITIQUE CONTEMPORAINE

por
ETIENNE FAJON

DEPUTE DE LA SEINE

k.
PLANISME

ET

SOC‘IALlSME .

8. PLAHISME ET SOCIALISME

Le dé¢ du systéme de p ipitali

gendre des crises iques périodiques. Depuis 1825
<clate, environ tous les dix ans, une de ces crises dont les
manifestations ont été résumées en ces termes par Engels :

Le commerce sarréte ; les marchés s'encombrent,
les produits sont la, aussi abondants qu'invendables ;
la monnaie se cache ; le crédit s'évanouit ; les fabri-
ques se ferment ; les masses ouvriéres manquent de
moyens d’existence ; les faillites succédent aux fail-
lites, les ventes forcées aux ventes forcées®,

En 1929, le monde capitaliste est entré dans une crise
<4conomique sans précédent aussi bien par sa longueur, par
sa profondeur, que par I'étendue des dévastitions qu'elle a
[provoquées.

Si bien que le probléme des crises constitue un des pro-
blémes essentiels de la politique contemporaine. Comment
meltre fin aux crises? Que faire pour quil wy @it plus
de crises ?

A ces questions, le marxisme répond dans les termes sui-

vants : les crises étant nées avec le capitalisme lui-méme, les
crises étant_engendrées par le développement du_ systéme

«capitaliste, Te seul moyen d’en finir pour toujours avec ies

crises, c'est la suppression du systéme capitaliste lui-méme,
"instauration d’une économie socialiste.
Drautres, par contre, prétendent qu'il est possible d'en

finir pour toujours avec les crises par d'autres moyens, sans
i italisme qui engendre les crises, sans ins-

e
taurer le socialisme.

1. Friedrich EXceLs : Socialisme utopique et socialisme scientifique,
P. 68, au Bureau d'Editions, 1936.
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The Life of Kenneth May IENGEI@e]| (=

Source of pictures

The book above is (Fajon 1938). The entire collection below can be found
here.

p——
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After college
After Paris

o After spending the winter Paris, May traveled through Italy to the
Soviet Union, where he got to meet with people in Moscow
universities

Ec 1080: Axiomatic Voting Theory Dec 2021 34 /49



After college
After Paris

o After spending the winter Paris, May traveled through Italy to the

Soviet Union, where he got to meet with people in Moscow
universities

@ He traveled back to the U.S., and then back to Berkeley to finish his
degree.
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After college
After Paris

o After spending the winter Paris, May traveled through Italy to the
Soviet Union, where he got to meet with people in Moscow
universities

@ He traveled back to the U.S., and then back to Berkeley to finish his
degree.

@ Again, he was a part of the Communist party and conducted some
official businesses on behalf of the organization
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The Life of Kenneth May After college

Professor May Disowns Communist Son; 'Only Honorable
Course,” Says Californian 1940

*| permitting the

Ehe New York Eimes

FRIDAY, SEPTEMBER 2

s

BERKELEY, Calif., Sept.
Samuel Ch Veteran Uni-
versity of Cnl!!orml professor
a leader in State affairs, “disowned
and disinherited 1 hie son, Keunatk,
today because
Communist.

youth, who is & teaching

assistant at the university, is cam-
paign manager for the Communist

“| party in Alameda County. He made

|his views public last night at a
| masting of the Berkeley Board of
Education, when he appeared to
speak In behalf of a petition for
use of Berkeley
school buildings for Communist
meetings.
“I h.v. been dreading this break

ay.
Tave bour expecting it for a long,
time. The break came privately
some time ago, but now it must
come publick

ivery one who knows me knows
that my views are contrary o those
of Kenneth. So decided are my
views that I have completely dis-

chairman of the State Defense

Council. He went to Sacramento to- | in  Qekland High School.

day and after a’ conference Wi

Professor May Disowns Communist Son; i
‘Only Honorable Course,’ Says Californian ¢

ecial to Tz New York Tours.
26— erpor

f | at the university. His wife, the for-

1 of the cause of commun-

58
g3

I 1e Just ame of thoss things that
may happen to any father,
"ATy one who has childrén can =

munism. student
scattered all over this country who

m
and communism, so T don't believe
any one will question my position.

8
5
§
s
E
EA
£
1
g

son had become an irreconcilable
Communist I took the only honor- o
able course consistent with my per-
Sonal views and the posttion 1 hotd
as an executive of the defense
counall.”

Kenneth May was graduated from |
the Unxvouuy of California in 1936
after a brilliant campus record. He
was Kappa student and
» membar of the Gaiden Rear Hone
or Society and the Student Judicial

o
2
g
:
§g
g

issia.
Following his return he was made
a teaching assistant in mathematics

d
mer Miss Ruth McGovney, daugh |
ter of Professor Dudley O. McGov- |

ney of the university, is a teacher

of education | b

Governor Olson explained his atti-| meeting he sald:

tude toward bis son and asserted

had taken the only henorable I did, and what happens cannot
[ Soutes tn repudiating bim -Tor his

“‘Some one had to take the action |

helpet ‘
1
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After college
What a guy

@ In response, May said that he believes that “the Communist party is
the greatest force for good in the world and that only through
Socialism can the people of the United States solve the problem of
unemployment, poverty, oppression and war”
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The

\VEVAN After college

His full statement

joo| fsts. ‘tion manager.

= Statement lssued

= Kenneth May Defends
| Membership in Party

i Kenneth May. in a statement d!-‘tralmn and the social system o
»m; fending his membership in the Com-| which the university is a part.

ire | munist party. last night made no! *“As a member of the commumsus
an|specific comment on the action of |party I have seen how the party 'L
in!his father. Professor Samuel Ches-|works everywhere to preserve andjy
ter May, in discwning him for his/extend democracy. protect the liv-. g
1at | beliefs. ing standards of the people. build'
sed| He took occasion to deny that his|the trade unions and keep this s
wife, who is the former Ruth Mc-!country out of war.

ns| Govney, daughter of Professor Dud-{ “During a stay of two years in’ l
his|ley O. McGovney of the university | Europe I observed the Communist
‘he!and a teacher in Oakland high!parties in France and England in;
ich.schools, is a Communist, action and visited a number of other
is-| May said: countries. including the Soviet. ¢
“I first joined” the Communist Union. All these cxperiences con- A
an|party as an undergraduate at tbe|vinced me that the Communist A
om [ University of California because I|rarty is the greatest force for good W
wre|found by actual experience in stu-!in the world and that only through' ¢l
ats! dent aciivities that the Communists | Socialism can the people of the'ci
to| were consistent, and uncompromis- | United States colve the pmblem of i
aat:ing fighters for the interests of the' clovment, poverty, ‘oppr:
1c-|students and against reaction with- :md war, i
in and without the universil “As a pﬂtrmlic American T have
ry,| “I became convinced that the no other choice but to work for
ing| Communists were correct in their what I consider to be the best inter- w
on, lanalysis of the university adminis- qu of my country and the world.” |\

LR oWy

Figure: (K. May 1940)
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May during the War
War with U.S.S.R. June 22, 1941

e | Ehye New PYork Tinves.

Conprg, 95, vy T e Y s compy

LATE CITY EDITION | %™

NEW YORE, SUNDAY, {UNE 2, 1841, e

HITLERE BEGINS WAR ON RUSSIA, WITH ARMIES
ON MARCH FROM ARCTIC TO THE BLACK SEA;
DAMASCUS FALLS U.S. OUSTS ROME CONSULS

IBAD FAITH CHARGED

(Goebbels Reads Attack
on Soviet—Ribbentrop

MOST GO BY 60BYJULY 15 HOPe Dims for Submarine; R LR BLASTS FOEISYRIAN ITY TARN|

r Balked at 370 Fee
wBags 26 Nazi Planes in FrenchWitdraw At o

Ban on lalans Like
Order to German (<o Believes AT 35 Are Dead on the 09| “Reocorg Day Raids on | Hard Fight—British
Representatives HeroewPressure Halls Doscent Invasion Coast | Closer to Beirut e | AnMOUTCES War
TADMUR PUSH 1S ON| [S92 25 BALTIC MADE ISSUE

{GERNANY 1S BOMBED

£ Brtish on 11th Straight|Alled Planes Harassing
72| Night Offensive Into | Vichy Troops, Whose
Viestern Reich Defense Falters

U, S. DENIES SPYING

s$ia_||Finns and Rumanians
|| Are Called Alles in
Plan of Assault

Envoys Told to Protest|
Axis Charges—Nazi
Get ‘Moor' Text

The Hitler Proclamatio

Tho tect of Adoly

RN JSKSGUARD NAVYHAY REPLACE
BEKEPTINSERVE SHPYARDSTRER
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May during the War
Bombing of Pearl Harbor Dec 7, 1941

e | Slye New Pork Times, [

NEW YORK, MONDAY, DECEMBER §, 1941 THREE CENTS ~o8 oo

JAPAN WARS ON U. S. AND BRI TAIN;
MAKES SUDDEN ATTACK ONHAWAIL;
HEAVY FIGHTIN G A T SEA REPORTED

GONGRESS DEGIDED TOKYO ACTS FIRST G[]AV[ BOMBED; ARMY SHIP IS SUNK

Roosevelt Will L}ddress‘Denlaraﬁan Follows Air U. S, Fliers Head North From Manila—
It Today and Find It | and Sea Attacks on . N
ReadytoVoteWar |  U.S.and Britain Battleship Oklahoma Set Afire by
Torpedo Planes at Honolulu

104 SOLDIERS KILLED AT FIELD IN HAWATL

President Fears ‘Very Heavy Losses’ on Oahu—
Churchill Notifies Japan That a
State of War Exists

VOL. XCI No. 30634,

CONFERENCE IS HELD|TOGO CALLS ENVOYS| L

Legislative Leaders and|After FightinglsOn, Grew
Cabinetin SoberWhite | Gets Japan's Reply to
House Tak Hull Note of Nov. 26

7]

hs rently launched by torpedo-
PACIFIC OCEAN: THEATRE OF WAR INVOLVING UNITED STATES,AND ITS ALLIES £ 1m0 sumrines hued widapred aegs snd

Ec 1080: Axiomatic Voting Theory Dec 2021 39 /49



May during the Wer
May joins the Army

@ Now that the Soviets are allied with the U.S., even the American
Communist party is pro-war, and at its urging May thought to enlist
in the Army
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May during the Wer
May joins the Army

@ Now that the Soviets are allied with the U.S., even the American
Communist party is pro-war, and at its urging May thought to enlist
in the Army

@ He finally got into the army in November 1942, joining the 87th
Mountain Infantry.
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May during the Wer
May joins the Army

@ Now that the Soviets are allied with the U.S., even the American
Communist party is pro-war, and at its urging May thought to enlist
in the Army

@ He finally got into the army in November 1942, joining the 87th
Mountain Infantry.

@ His first deployment is at Kiska.
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Aleutian Campaign

May during the War

THE ALEUTIANS <’> szmw‘}efz?‘\7
1942-1943 UNION OF SOVIET U
SOCIALIST REPUBLICS
+ American Airfield </
-——— — Japanese Limit of Advance
0 300
Miles. kS
N
)/ g
J
BERING SEA
 ribilof Islands
Fort Randall
Komandorski (i)
N slands
N IS .
NAVAL BATTLE OF -
KOMANDORSKI ISLANDS DUTCH HARBOR
26 Mar 1943 _m mmm e
- —
/*/ -~
e — - « shemya island \ . -~
11-30May 1943 S e @ °
o - ., &
ik o ISR o
(S dak A
Amchitka v
Island. S
4, | n ¥
IE u T 1 A

Source: (MacGarrigle 2019)
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The Life of neth May May during the War

Sgt. May in the News

Mediterranean Rome Stars And Stripes Newspaper Archives March 3, 1945 Page 1

Q % £ 3 CY Y I< < Poge 18 > N

ARS ANI&ST’RI PES

MEDITERRANEAN*
TRZEESNJET SN

Printed In ltaly TWO LIRE

U S 9th Army Reaches Rhine

A/exander Meefs With Tolbukhin; |Yanks Copture Krefeld,
3-Way Assault Plan Coordinated| Enter Neuss, Shell Ruhr

S| \lar( h 2—The watch on the Rhine was taken
HANDS ACROSS THE ADRIATIC jer by the . cuon thekhl u
s - e Kn‘l’cld m.u 3 ustrial center of 165,000
4 itants, three miles west of the Rhin d 12 miles
nurth est of Dusseldorf, fell tonight while S. 9th Army
troops smashed through the crumbling enemy defenses
all the way to the Rhine River somewhere in the vie
of Neuss.

Historic  Milifary Events
Hinfed By Conference
0of TWL Marsha|s

By Sgt. STAN SWINTON
/f Correspon

h
Bernard
German
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The

Sgt. May in the News

fe of Kenne

May May during the War

Sgt. Ken May’s Politics
Were Stumbling Block

What makes his Army career so
interesting is that back in the days
bef Pearl Harbor, when Stalin

cost him his job as acmng as-

sistant in mathematics-at the Uni-|

versity of California, with his dis-
missal being instigated by his fa-
ther, Samuel May, professor of
public administration at the same
school.

The whole dramatic, unhappy
episode made May a local cause
celebre. The young educator—h:

May’s application for various of-
ficer candidate schools appear to
have ended up in the same blind
alley. No one questioned his tech-
nical or educational qualifications,
his appearance before the boards
was always well received, and yet
the papers came back unanproved

or 9.‘ . come bnck at all. Once

Source: (Foisie 1945)

By. Sgt. JACK FOISIE
Staff Correspondent

May served as an assistant squad
leader throughout the brief, Jap-
less Kiska campaign, with the rank
of Pfc. In fact it was on the direct
recommendation of a three-star
general that he made his stripes.

As Inlormaunn and Education dis-
play. He asked May in typical gen-
ral  fo soldier tone where  he
thought MacArthur would land in
the Philippines.

May la d into a canny dis-
cussion of Pacific strategy in which
the general soon joined. After
some ‘minutes the one-stripe and
the three-star agreed on how the
campaign should be won. General
Lear went away highly pleased,

that Pfc. May was deserving of at
least corporal stripes.
REASON TO WONDER
"I wonder if he would have
recommended me if he had known
background” May ruefully
mused.

Ec 1080: Axiomatic Voting Theory

One specific act of courage at-
tributed to May in the Mount Bel-
vedere fight is that he dashed into
a minefield to rescue & man in-
jured in a knocked out bulldozer.
May was still smiling as he de-
l)unk(‘d the feat:

was pretty sure the mines
were all tellers. (anti-tank explo-
sives which require much pressure |
to set them off) and so it wasn't BS
heroic as it looked.”
dM if for further explanation he

guess I don’t have to tell you|
how 1 n-el about this war.”

What makes this review of May's
Army career timely is that the War
Department has just relaxed re-
strictions againsf Communist
party membcrh holdlm! Army com-‘
missl

a

sald May scrntchlna his
benrd "! wmlld like to of -

ficer if the oppnrtumty mmes
along.”
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May after the War
After the War

@ May returned to Berkeley and finished his doctorate. His thesis was
titled “On the Mathematical Theory of Employment”
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After the War

@ May returned to Berkeley and finished his doctorate. His thesis was
titled “On the Mathematical Theory of Employment”

o After receiving his PhD on August 2nd, 1946, he moved to Minnesota
and taught as an assistant professor at Carleton College
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May after the War
After the War

@ May returned to Berkeley and finished his doctorate. His thesis was
titled “On the Mathematical Theory of Employment”

o After receiving his PhD on August 2nd, 1946, he moved to Minnesota
and taught as an assistant professor at Carleton College

o Wrote May's theorem in 1952 while at Carleton.
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May after the War
After the War

@ May returned to Berkeley and finished his doctorate. His thesis was
titled “On the Mathematical Theory of Employment”

o After receiving his PhD on August 2nd, 1946, he moved to Minnesota
and taught as an assistant professor at Carleton College

o Wrote May's theorem in 1952 while at Carleton.

@ He opposed the Vietnam War and moved to the University of Toronto
in 1966, where he stayed until his death in 1977.
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May after the War
After the War

@ May returned to Berkeley and finished his doctorate. His thesis was
titled “On the Mathematical Theory of Employment”

o After receiving his PhD on August 2nd, 1946, he moved to Minnesota
and taught as an assistant professor at Carleton College

o Wrote May's theorem in 1952 while at Carleton.

@ He opposed the Vietnam War and moved to the University of Toronto
in 1966, where he stayed until his death in 1977.

@ His interests eventually shifted towards mathematical pedagogy,
undergraduate research, and the history of mathematics (Tropp 1979).
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May after the War
After the War

@ May returned to Berkeley and finished his doctorate. His thesis was
titled “On the Mathematical Theory of Employment”

o After receiving his PhD on August 2nd, 1946, he moved to Minnesota
and taught as an assistant professor at Carleton College

o Wrote May's theorem in 1952 while at Carleton.

@ He opposed the Vietnam War and moved to the University of Toronto
in 1966, where he stayed until his death in 1977.

@ His interests eventually shifted towards mathematical pedagogy,
undergraduate research, and the history of mathematics (Tropp 1979).

o He founded Historia Mathematica in 1974, a journal still in circulation
today.
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The Life of Kenneth May May after the War

Summary

@ Axioms: Anonymity, Neutrality, Monotonicity, Unrestricted Domain,
and Strategyproofness.
@ Theorems:
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The Life of Kenneth May May after the War

Summary

@ Axioms: Anonymity, Neutrality, Monotonicity, Unrestricted Domain,
and Strategyproofness.

@ Theorems:
@ Campbell-Kelley: Electing the Condorcet winner is the unique resolute,
anonymous, neutral, and strategyproof SCF
@ Gibbard-Satterthwaite: Resolute, nonimposed, strategyproof SCF for
three + alternative must be a dictatorship
©® May: the only resolute, neutral, anonymous, and positively responsive
two-candidate SCF is simple majority rule
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The Life of Kenneth May May after the War

Summary

@ Axioms: Anonymity, Neutrality, Monotonicity, Unrestricted Domain,
and Strategyproofness.
@ Theorems:
@ Campbell-Kelley: Electing the Condorcet winner is the unique resolute,
anonymous, neutral, and strategyproof SCF
@ Gibbard-Satterthwaite: Resolute, nonimposed, strategyproof SCF for
three + alternative must be a dictatorship
©® May: the only resolute, neutral, anonymous, and positively responsive
two-candidate SCF is simple majority rule
© Kenneth May—the patriot, Communist, mathematician, and
historian.
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