Math 111 Yet Another Voting Worksheet: Focus on
Independence of Irrelevant Alternatives Criterion (llA)

Please form groups of 2 to 4 people. Turn in one page per group. Blank copies and solutions will be
posted on our course website.
Names:

SOLU T {ONS

A class must choose a new pet. Their choices are an Aardvark, a Bear, a Camel, a Donkey, or an Elephant.
They are asked to rank their choices, and the ballotsare found as shown:

1. We decide to use the Borda Count method. Show work to find the Borda g.G13lole

. . . 1*|C|A|E|D|D
points for each pet. Which pet will we choose?

A: 8(3) + 6(5) »5(1) +5(3)+a(4) = 8" 2B E|CICIA

39| A|D|D|A|E

6: 8(11)+ 6(2)*5(7“)"’5(')"2(23:63 4th DIB/B|EI|B

@D 8(5) + (12 +5¢4) +5(4)v203:88) v |E|c|alB|C

D: 82) + ((3) + S(3) + 5(5) +2(5)
E: g¢l)+ 6C4) + 5(5) + 5C2) + 2(3)

8
28

"

We will choose a CAMEL .

2. Does our election using Borda points violate the Majority Criterion? Why or why not?
NO: Recause there is No MQJOI‘I'@ Gandidate. | (T 1S impossv’blc,
To violate the maJoriTj oriteion.

3. After the election, someone discovers that.the store is all out of pet Aardvarks. Write the new
preference schedule without the aardvarks, and find the Borda points. Which pet wins now?

8 ¢ 5 5:7?] B: 8(3) + ¢C2) +5C1) +5(|) +a(2) = 50
c E E D D | Cr8)+ 1) +5(3)+5¢3)72())= 1O
 p cc E Jl @ 8c2) + 6(3) + 5(2) +5(4) +2(4 )= (2
D & D €& B pig0)) s ceq)rs) +5(2)+2(3): 68
E c B 8 CJ 4) H) +5(2) )

The donke: wias This electisn.

4. Explain why this election shows that the Borda Count method can violate the Independence of
Irrelevant Alternatives Criterion (l1A).

The, aardvuare lost the 003|‘Aq| elechon. IF Borla Gyat
Sahsfed TIA  then removiney the aardvark. Should not
cwmjc The winne. ZTnstead, wTh no ore d“"ﬂ""j Their
Votes, reMou\'A:‘j e aardvarh  Caused e Wianer 4y d,a,‘a,,v
from The Came| + a DOMbU'



Math 111- Another Voting Worksheet:

Focus on A Criterion

IN HERE

AARDVARILS

5. Now suppose they decided, instead, to use the Method of Pairwise A 816|5/5]2
Comparisons. Perform the comparisons and list the pairwise points for the - 1=/ C|A|E|D D
original election. (You have a group: divide the work on this!) 24IB|E|C|C|A
Hint: exactly three of the matchups are ties. 3fd. A D|D AlE

8 ¢ s 5 2 | 86 552 th
2> DbD 4" \D|B|B|E|B
TIE AVS_BZ B A B A A BVS@ b sh lEICIA|B|C
A 1% B3 88 DI
| 8 ¢S 52
Avs(C) B ¢ 5 52 Bvs@ £
cC A4 C C A B EE EE
C 18, A8 B8 e IB '
£
@IS.D: B 6 5 5 2 ™% vs.D: 8 65 52
A A DDD = - € DcobD
A, DIz ci13 D13
TIE
Ays.E: 8 6 5 S 2 Cvws.E: 2 £ 35 >°5%2
Bus(C) 8¢ 5 52 (Dvs.E: 8 ¢ 552
c Bcct & E e DD
88 c '8 D EM
Pairwise Points (make sure they add to 10):
. 723 . ( . . \ . ! i
Ar D3 B: = c 3 D: 22 E |3 Winner? CAMEL

Now someone finds out it's actually illegal to own a pet Aardvark (the others, of course, are all
perfectly fine). Use the method of pairwise comparisons without the aardvarks. (Hint: notice that you
don’t need to redo the individual comparisons: you just need to recount the pairwise points.)

Pairwise Points (make sure they add to 6):

B: D c- 49 D: ;2‘2 E: |

N~

:

Winner? _Dl)f;{ KEY

For the original election, C wins versus plurality with 8 1% place votes. If we eliminate D, C will still win
with 13 first place votes. Does this mean that plurality method satisfies 1A? Explain.
No. Whle ths Parﬂ‘c wla— Sscenario doesaq
\ N A ! .
chanor. the winner, = is possible that a differeat
eliminanon (or diFferent elechon) M)’DM‘ net. We O/\lj

Sey o vofing method Sansfes a foirness aterion
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