
i
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Be sure you ci
following:
' Plurality gives
. Borda Count c
. Plurality with

t o B
. Pairwise com[

n do the ma

the election tr
ives the electi,
i l imination giv

arison results

th for the

C
ln to,4
s the election

n a 3-way tie!
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Try this ton[ght. Be certain you :an rep{oduce a I these results..





How many pairwise comparisons among n cand

Story about Little Karl Friedrich Gauss. . ..

\\tr'\

dates? nC,



We'll talk about rankings now. I
election, and the winner will be
3'd will be treasurer.

\r'r'\

or example, our
rresident. the 2'

club will have an
will be VP and the
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I
I

ank all the c
)re are two r
l r

rect extensi(
ils we've us

andidates in
uays to

r l'l

ed
of the

r If we need to
an election, th
accomplish thir

r The first is a d
counting meth

Two ways to do this...

\r'r'\



Votes: L4 1( B
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T S T A C D B C
? N d B E C D D
3 ' d C L B C B
4 t h D A A A A

Look at only l't place votes in

\r'r'\

s election. We VE



A: 14 C:

Votes: L4 1C

D:  I

B

1 1 l : 4

l 1

l s t A C D B C
2nd B B C D D
3 ' d C E B C B
4 t h D A A 4 A

Awith 14 is l't

C with 11 is second

D with 8 is third

And B with 4 is 4th

We call this method Ranking

\r'
Z\

Extended Pluralty.
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Votes: t4 + 1

[ ' t A ( D B C
? N d B E C D D
3 ' d c l B C B
4 t h D A A A A

We can also extend the Borda C
Borda steps as usual...

\r'r'\

ount method. 'Wl go through all the
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Votes:

C:  104 D:  81

1 0 8

B:

L4

D
c
B
A

c
B
D
A

A
B
c
D

{ c t
JL--

.lnd

ii'd

...and find that:

B has 106 points and is l't

C has I04 and is 2nd

D has 81 and is 3'd

And A has 70 points and is 4th

\\r'
l \

C B



We rank the candidates in
order in which they are eli

Rank Candidate Elir
1st D

4th B Rr

:he reverse
rinated:

inated
7ot)
rnd 3
nd2
rnd 1

To extend plurality with elimination, we simply
order in which candidates are eliminated" and th
the final ranking.

\\r'r'\\

<eep track of the
rt is the reverse of

5 1
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r We use the total number c
their comparispns with oth
candidates:

Rank Candidate Pr
1sr c
znd

3rd

4th

points in
rl"

nts
3
)-

t
)

For extended pairwise, we have a set of points tl
arrive at a ranking.

\\r'r'\\

at we can use to
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l,st A C D s c
z N O B B C D D
3 ' d C D B C B
4 t h D A A 4 A

Here's the election

\r'r'\



t

Method 1st

{anking

d lrd 4th

Extended plurality A D B

Extended Borda count B D A

Extended Plurality/Elim D t C B

Extended pairwise C D A

And here are the rankings by the 4 different
you can do the math to arrive at this table...

\\lr'\\

rods. Make certain
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r The second method of ranl
candidates is called Recurs

., The normal method is usec
determine the winner: that
ranked 1't.

'  That candidate is then elim
the process repeated to fin,
place candidate, and so for

Jng al l  the
tve Ranking.
to
candidate is

inated, and
J the 2nd
:h . . .

The second method of rankins all the candidate
Ranking.

The normal method is used to determine the wir
is ranked 1't.

That candidate is then eliminated, and the proce
againto find the 2"d place candidate, and so fort

\\rr'\\

is called Recursive

rer: that candidate

s starts all over
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r This can be dr
methods. Let'!
plurality,

i
ne with any
start lookin

f the
at it with

Here we 9o...

\r'r'\
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r 14. Now elin

I

inate A

+ l

$tep 1: A is lst wit

Votes: L4 1(

I S t A C D B C
2nd B fr c D D
3 ' d c L B C B
4 t h D A A A A
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18, Now elim

B .

nate B

5B

$tep 2: B wins witl

Votes: 14 1C

l ' t B C D B C
znd C B C D D
3 ' d D E B C B



i

| 25. D is last,

I

$tep 3: C wins wit

Votes: L4 1(

l ' t c c D D C
2nd D T C C D

s9



I
I

Rantr Candidal

1st A

2nd B

3rd c
4tn D
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r If we compa
method with
method exte
real differen
. In real life,

the results
results of
, w€ ofte

. So which
extended
used.
lly is no si

f a recursive
the same
find very
better?

answer to



I
I

to use?
ld four fairnr
:riterion
I Criterion
:ity Criterion
ence-of-Irrele'
'iterion.

:ss criteria:

'ant-

r Which methoc
r WeVe discuss

. The majority

. The Condorce

. The Monoton

. The Indepenc
Alternatives C

62

Which method to use? A big qu

We have digcussed 4 fairness cr

.The majority criteria

.The Condorcet criteria

.The rnonotonicity Criter

.The trndependence of Irr

they know each and wher

\r'r'\

:stion

teria:

a

rlevantAlternat

it appliesl

criteria.

[make certain



I
I

rethod shoul
a .
re looked at

I satisfy all

Jo

r A fair voting n
of those criter

r None that we'

It seems reasonable that that tht
criteria.

We haven't seen it yet in here..

\r'r'\

re should be a v ay to satisff all four
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v
Method

rons
ajor- Con-
ity dorcet T."J[: rrA

Plurality

Borda Count

Plural w/Elim

Pairwise Comp

{

{

./

{

./

./ ./

./

Here is a surnmary of the kinds
not necessapily do occur).

\r'r'\

rf violations thi can occur (note:
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rlections invoh
, there is no v
four criteria.

Imposibility
:th J. Arrow in'mpossible 

for
t satisfy all of

ing three or
ting method

Theorem,
1949: " It is
t democratic
lhe fairness

For democratic r
more candidater
that satisfies thr
This is Arrow's
proven by Kenn,
mathematically
voting method I
criteria."

There is no best voting method.

This was proved by KennethAr :ow in 1949.
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