Unit 6 Day 1
1.1 and 1.2

Plurality, Borda Method, Runoff
Method, & Sequential Runoff

Grab a Unit 6 Election Theory Packet!

Write down tonight’s HW:
Packet p. 1-3
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Warm-Up: Homecoming King and Queen Elections

You have been chosen to serve on the committee that decides who
this year's Homecoming King and Queen will be. As a committee,
you have already determined the three sets of finalists to be, in no
particular order, Alan and Alice, Bob and Betty, and Carl and Cathy.
Please note that all finalists are seniors. Furthermore, you have
already held elections through class meetings and have collected
the following results:

Freshmen Sophomores  Juniors Seniors
1st Alan/Alice  Bob/Betty Carl/Cathy Carl/Cathy
2nd Bob/Betty  Alan/Alice Bob/Betty Bob/Betty
3rd Carl/Cathy Carl/Cathy  Alan/Alice Alan/Alice

class size 60students 50students 40 students 30 students

You'll look at how the couples should be ranked as an individual and
a small group, then as a class....

Warm-Up: Homecoming King and Queen Elections
Freshmen Sophomores Juniors Seniors
1st Alan/Alice Bob/Betty Carl/Cathy  Carl/Cathy
2nd Bob/Betty Alan/Alice Bob/Betty  Bob/Betty
3rd Carl/Cathy Carl/Cathy Alan/Alice  Alan/Alice
class size 60students 50 students 40 students 30 students

On your own:
1. In your opinion, which couple should be Homecoming King and

Queen? Who would finish 2nd and 3rd? Justify your answer.

In your group:
2. Compare the results within your group. Does everyone have the

same result? Discuss your reasoning. Were there reasons that you did
not take into account? Do you feel that these reasons are valid?

3. As a group, come to consensus as to which couple should finish 1st,
2nd, and 3rd. Explain, in detail, the method your group used in
determining this order.
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Decision Making is an important part of life.

You will make many important individual decisions.

But, in our society we make many decisions as a group.

So, how are the wishes of many individuals combined to
yield a single result?

Examples of Group Decision Making:

1. Political Offices
2. Nielson TV Ratings
3. Heisman Trophy
4. Olympics Venue

Are Group Decisions FAIR?

Unit 6 Notes Day 1:
Election Methods




Preference Schedules

* A way to represent the preferences of one or
more individuals.

* Ex.
The items are listed
in order from top
to bottom in order
preferred.

.
S
P
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- DT
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8

Total # of voters=8+5+6+7 =26

Preference Schedules

When your class members voted, they ranked
the couples from first through third.

However, voters in most U.S. elections do not
get to rank candidates. Do you think allowing
voters to rank candidates would be a good

practice? Explain.
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Preference Schedules

* How many preference schedules are possible
if there are 4 choices?

4! or 4x3x2x1=
24 total preference schedules

* |fthere are 5 choices? 6 choices? 7 choices?
51=120 61=720 71=5040

1.2: Group Ranking Methods
and Algorithms
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Plurality

Winner is determined by who has the most 1** place votes
4 'y 4 4

The Plurality winner is A with 8 first-place votes.

Notice that’s only 30.8% of the votes ( 8 out of 26 }.

Majority

Candidate with over ¥ the 1 place votes wins
— There is not always a majority winner
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— How many votes would be needed for there to
be a majority winner? 14 (30 +ota\
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Example:

1 1 6 1 SE )
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C is a plurality winner and majority winner.

Borda Method

Assigning points to develop a ranking is called the BORDA Method or
BORDA Count,

It is named for Jean-Charles de Borda, a French cavalry officer, naval
captain, mathematician and scientist. He preferred a method that
assigned points to rank individuals because he was dissatisfied with the
plurality metheod.

* Determine the winner by assigning point values to
1st, 2nd, 3rd and 4th place votes.

* With 4 places it will look like this:
— 1%t place vote = 4 points
— 2" place vote = 3 points
— 3" place vote > 2 points
— 4t place vote = 1 point
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Ex 1: Borda Count

A, does not

A W@ VD) H e HIO) 3D g
B: 3(3) ¥4(5) + 3(6) +3(D= 3| &< it
C: 9(3) + 3(5) +4(6) + M =9 Borda
D: \(3) + &) +26) +4N)=5g

Ex 1 ANSWERS: Borda Count

e A: 8(4) +5(1) + 6(1) + 7(1) = 50
B: 8(3) + 5(4) + 6(3) + 7(3) = 83 /3\.,\5
C: 8(2) +5(3)+6{(4) +7(2) = 69 with
D: 8(1) +5(2) + 6(2) + 7(4) = 58 Borda




EX. 2 YOU TRY!

Number of votes received

Place 390 360 300 [450__

5t C’q' hawn Gail Gail __J ("'ll[ Ricco

.’."d q"ﬁ\@ ¢ "'I‘wan@ ‘al Twanda 5 Twanda -
l 4rd (Q | Ricco> ([ Heeo Shawn Sﬁi\\-’ﬁ)

th Gail Shawn T Ricco™ i

4 \ 1 1 )
| D (D JT N

Using the Borda Count Method, determine the total number of
points awarded to the following candidates in this election

1. Shawn "‘(3‘!0 F1(360) + 3(300) +3f50)= 3
2. Gail  V(3A0) +4(3e0) + U(300) +\ (HS0);
3. Twanda 3(3%\1’3(3603 +3 (3003 1+ 3450
4. Ricco Q(390) +3-(369) + 1(200) +4(450)

5. Using the Borda Count Method, who wins this election? T\UQM
6. Who is the plurality winner? Why? 60&“33\\(2, has O \S
7. Who is the majority winner? Why? “Wa Nﬂ&j’ S
N(mQ.,Gc_x.l Wes O (§"Q'¢(9.
VABS 5 byt need  over halk

—W\SL@%MW—MW
Runoff

* Often used when there is no majority winner.

* Many elections require a majority winner. If there is no
majority winner, a run-off election between the top two
candidates is held.

* To conduct a runoff, determine the number of firsts for
each choice.

* Then narrow the selection to the top TWO candidates.

* Negative Aspects:
— Time consuming and costly.
— Lower voter turnout the second time around.
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Example: Runoff
A A F'y A

A+ B+ C+ D¢

8 5 6

2% 3
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Is there a majority winner? No No o &O’\' > \Ia e Voles,,

Who are the top two candida *tef7 —

A(%ls \+ D(

Ellmmate the other candl ates
and compare again] CV68% &
® ondC.., WV\ Sen 5
Now A has _ 75 1% pﬁﬂmnanygﬁas _Lg_ 1"t place

votes, so the winner is D_!

5 6

Is there a majorﬁ'\f/ winner? No
Who are the top two candidates?

A with B first place votes
and D with 7 first place votes A p g V4
Eliminate the other candidates gi ‘g% {i
and compare again! D A A
8 5 6

Now A has _8 _ 1t place votes and D has _18 15t place
votes, so the winner is D !

A OE S
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e
A
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USE EX. 2 FROM EARLIER...

Number of votes received
Place 390 36 300 4
lst /.Shm‘m ¢ __Cja: Ga Ricco
,nd Tyanda L Twenda JRTT
3rd Ricco ) Ricco }bmm" LS
4t Gail }hﬂ'ﬂ'— Ricco Gail

FIND THE RUNOFF WINNER
A S}, Gal s 6o 1& glace "¢ Rico has HSO|(SHplace

(:
Ol e\mrmare. Shawn ¢ Twandoy.

Who iS Now on Yoo N eat\n\ preferene Jchedule .
vee - %\iéto aow s 36,)'10 (3q°‘|?"'5°) |S+p\ 0 veies

Goil o\ _Wug onty @eO( 3€0+300) Khplaw veles
A1 Ricco wins with 840 votes!

Sequential Runoff

Some elections, suchas tﬁé-v'oii'ng to determine the site for the Olympic

Games, are conducted by a variation of the runoff method that eliminates
P Evinity

one choicq at a time. .

— A ,w) A 4
At L cf v
s % s i &
@,B/—- At A4+ A+

8 5 6 7 B W\ag
( |S*:) Eliminate _&_because it has the le nt of 1% place votes. (0"‘ Js l‘ t QI‘Q)

—|.. Then reevaluate.

g . @‘\ijow D has the least amount of 1% place votes. (After B is
F\X- eliminated, C has 11 1% place votes) So, eliminate .15 ¥\ oal
_— e S e

YD '—7 Reevaluate again. 3
Lastly _A_ has the fewest 1% place votes.| So, Q, is the winner. !

"
0%?;‘&_ \g (Sream)

Viies \o% Qo VRS

715t Plate Vo
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Sequential Runoff ANSWER

Some elections, such as the voting to determine the site for the Olympic
Games, are conducted by a variation of the runoff method that eliminates
one choice at a time.

A F'y A

Al wl cll ¥ L

Y4 c L wyl L

C4 YL it cL

Y4+ A4 A4 AL
8 5 6 7

Eliminate _B _ because it has the least amount of 1% place votes.
Then reevaluate,

Now D) has the least amount of 15t place votes. {After B is
eliminated, C has 11 1% place votes) So, eliminate . |
Reevaluate again.

Lastly _A has the fewest 1% place votes. So, _C _is the winner.

FIND THE SEQUENTIAL RUNOFF WINNER

B E\wminde Jote, wh 100 1St glae
Elimmale Tndans with

Q\\MMLM_ML&%
| Broncos win with 270 votes]

Numnber of votes received

Place 130 120 150 100

St Grizzlies | Judtans Broncos ;g;s..»-""
chl ,Beo:ﬁ;r‘s Broncos Egasrcr! Grizzlies

51d Broncos | Jets™ Grizzlies Heostsls
4th Mi‘l:l's' Grizzlies J | I }uhans‘

sth | Jets }oﬂ!ﬁs rans Broncos

E Liva nad_{} S wnth Q 1% Pk(g_ Vq
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Bringing it all together...
So who was the real winner?

A A A A
AT B+ CT D
B+ C+ B+ B
C+ D+ DT C+
DT AT AT AT

8 5 6 7

* Plurality Winner: A

* Majority Winner: None
* Borda Winner: B

* Runoff Winner: D

» Sequential Runoff Winner: C _ L%
o PPP? gt

#Kikod’ Practre. here

HOMEWORK:
PACKET P.1-3
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