MATH F113X: Weighted Voting lecture notes Banzaf Power Index

Review

1. Answer questions about the weighted voting system below.
PRRYEB
(67 :50,30,10,5,4,1].

(a) How many players are there? G
(b) What is the quota? 6+

(c) What is the total weight of the voting system? 50+%0+10 +5+ Y= 100

2. Explain the terminology below. Then use the voting system from #1 to add illuminating
examples.

@ coalidon ~ A 4roup of plagers Hat vole +ogethes
Say 87' ,P‘s,PH’zQ :

(b) winning coalition — A Coa (,‘-L)on with th‘ﬁhJ’S +Hhat sum 4
at lecdt +-he ¢u_a+ﬁ. /

) = 6F
?Pl /PZ"S have Jotwl WL.JA{’ of 50+30=%0 7

3 ay r 4’/\z_
(c) critical player — & vP/ or lh a winnin Coa 1,4[-/017 '7410'-7") "[‘ \Z
leave “He coa I,—I—izm) A+ will no /on?u/ be winnin,
Both P, and B, ar eriical

(d) dictator - a P/&W whose hjbfy'lf S '/’/u ?um‘a or /ar%?.
No dickatows 1h example [.

(e) aplayer with veto power = A lej"r who is eritical in evevy
WInm'nJ coalition .
P, has veto power blc +he Sum of waiﬁh"s O—F&lc)j:-l—hu et

a dummy player . s ] -
-4 pla,lyzv‘ who s Nevev critieal tn any winning
coalition
P, is & duwmmy ble no collection of playas can

Sum o G6I-1=lble
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3. Answer questions about the weighted voting system below.

30: 25,10, 5]
(a) List ALL coalitions. 3 PM yess
P, P'L_
?\ Z ) ?, 3PZ) PS
| muwbr { T plge &

P

(b) List all WINNING coalitions.
) = 17‘0
P, , Py 2s+1p< D5 PP, R A5+I0+S

B.Jf_? « 2535=3d

(c) In each winning coalition listed above, underline the critical players. >

(d) Calculate the Banzhaf Power index.
i. Find all winning coalitions -——7@
ii. Find all critical players -—7@
3 Underline critical players

iv. Count total # underlines = 9 4 Hmes +Hhe ‘Ph‘d‘* ’S)

v. For each player, compute: ..\_/7 whn derlined
total # undarline
# }imes Hlmes
plawer wn darlined Totel
P 3 E“'/5' = 6 0%

‘ ys 420?0
z’“aﬁk.

2 —f—l— ] 0070



