ULES (@eeh, COMPUTATION BAD

POLITICS 1S OFTEN REGARED AS A DIRTY,
IGNOBLE PROFESSION. MANY GREAT MINDS
HAVE PONDERED WHY THIS IS SO.

TN SPITE OF ALL THE BICKERING, EACH PROPOSAL
HAD THE FOLLOWING FLAW. CONSIDER A
COUNTRY WITH 3 STATES AND 11 ELECTORAL

VOTERS

HOMANIA HAS THE MATORITILY OF THE VOTERS,
$0 IT WINS EVERY ELECTION—IT HAS ALL
THE POWER [

by R.Theory Group

NowabAYS, WE CAN ACTUALLY PROVE THAT CERTAIN
POLITICALLY SOUND IDEAS ARE STMPLY TMPRACTICAL,
COMPUTATIONALLY SPEAKING.

(UR FOREFATHERS FOUGHT OVER HOW TO ALLOCATE
ELECTORAL VOTES IN PROPORTION TO THE POPULATION OF
EACH STATE,

SPLIT PEOPLE IN TWo
GETS THE EXTRA VOTE?

TF WETAKE 1 VOTE FROM HOMANIA mv——}
GIVE 17To THAKOTA, EVERYTHING CHANGES...

~ DU
——
GETS § VOTERS
GETS ¥ VOTERS
A=
————
GETS 2 VOTERS

[ P

Now EACH STATE HAS AN EQUAL AMOUNT
OF POWER... AT LEAST Q STATES MUST

AGREE IN ORDER TO FORM A MAJORITY
OT VOTES

N 0w, FOR. A GIVEN DISTRIBUTION OF VOTERS, CHOOSE A STATE
ANDCOUNT THE NUMBER OF ELECTIONS™ IN WHICH
CHANCING THE WAY THAT STATE VOTES (8UT KEEPING THE
VOTES oF THE QTHER STATES THE SAME) ACTUALLY
CHANGES THE OUTCOME OF THE ELECTION. THIS NUMBER
1S CALLED THE POWER INDE:

FOR INSTANCE, FOR THE me GIVEN HERE,
HOMANIA CAN CHANGE THE CRSE OF EXACTLY % ELECTIoNG
(THESE ARE PRECISELY THE ELECTIONS TN WHICH HOMANTA
1¢ PART OF A NONUNANIMoUS MATORITY.)
P <

IIN 13, A GRoUP OF UNIVERSITY OF RCHESTER STUDENTS, UNDER,
THE GUIDANCEE OF PROEESSOR LANE HEMASPABNDRA, DISCOVERED [2,¥]
A HEURKTIC FOR ALLOCATING ELECTORAL VOTES. LIKE ALL

HEURISTLLS, THEIRS 1S Wot GUARANTEED To BROVIVE AN
OPTIMAL SOLUTION.

So. WE WouLD LIKE T0 ALLOCATE ELECTORAL VOTERS IV A WAY
THAT IS RELATED T0 EACH STATE'S POWER INDEX."
HOWEVER, COMPUTING THE POWER INDEX IS KNowN*
TO BE %P COMPLETE. CONSEQUENTLY, THE ONLY KNOWN
WAY T0 CALCULATE THE POWER INDEX IS TO TEST EVERY
SINGLE ELECTION.

BUT THE NUMBER OF ELECTIONS THAT NEED To BE TESTED|
EXPLODES EXPONENTIALLY AS THE NUMBER OF STATES
m“mgnsi: s:rl- Txﬁog‘;'géu FOR. wlé NEW FAIR ALLOCATION
METRIC. ED A CASE oF

COMPUTATTON BAD’j s 500>

X K.PRASAD AND TKELLY. NP-COMPLETENESS OF SOME PROBLEMS CONCERNING
VOTING GAMES. INTERMATIONAL JOURNAL oF GAMETHEORY, 1%:1-1, 19%0,

NEVERTHELESS, IV A SERIES OF 21 EXPERIMENTS (ONE FoR
EACH US CEVEUS BETWEEN 10 AND (3%0). THEIR HEURISTIC
APRROACH BROVIDEDATATRER (WITH RESPEGT TO THE POWER
INDEX) APPOXTIONMENT OF THE ELECTORAL COLLEGE THAN A
MULTITUPE OF HISTORICAL APPORTIONMEN METHODS, INCLUDING

THE ONE PRESENTLY USED. NO DoUBT OUR FOREFATHERS
WwOULD BE IMPRESSED.
AR

# GeE whz2, mavsg

AN

TN OUR EXAMPLE, THERE ARE
| ExACTLY 8 “ELECTIONS.

< N -~
Savd. A

THE POLITICALLY ASTUTE READER MAY HAVE
NoriceD THAT, WHILE PRESENTING

THLS RATHER UNFORTUNATE CHAPTER
TROM THE HISTORY OF REPRESENTATIVE
DEMOCRACY, No MENTION WAS MADE
OF THE UNIVERSITY OF RICHESTER
THEORY GROUP, AND CONCLUDED
THAT SOME KIND oF
SETUE 1S GOING ON.

TNVEED, IT 1S Now
TIME FoR
THE ...

WELL,AS THEY SAYIN THE PICTURES, THATS ALT FoLKS/

WHATS THAT? YOU SAY YOU WANT MoRE
COMPUTATIONAL POLITICS? THEN CHECK oUT
THESE TABULOUS PAPERS BY THE
ROCHESTER THEORY GRoUP AMD FRIENDS//

@

&

[] E.HEWASPAANDRA.THE COMPLEXITY OF KEMENY ELECTIONS.
IN PREPARATION.

©] EHEWMASPAAVDRA, L HEMASPAANDRA. COMPUTATIONAL BOLITICS: EIECTORAT.
TEMS. IN PRCEEDINGS OF THE 5% INTERNATIONAL §Y)
O MATHEMATICAL FOUNDATIONS OFCOMPUTER. SCTENCE, S
PAGES 6483, SPRINGER-VERLAG LECTURE v
SCIENCE, 41213, 2000.

(8] E.HEMASPAANDRA, L HEMASPANVDRA, TROTHE, EXACT ANALYSTS OF
nnemv:cnec;st: LEWIG CARROLL'S 1976 VOTING GYSTE M =5

COMRETE TOR BARALLEL ACCESS TV .
HE): 806825, 1947 NP TOURNAL OF THE AcM,

4 LHEMASTAANDRA, K.RATASETHUPATHY, P. SETHUPATHY, AND
M 2MAND.  POWER BALANCE AND APPORTIONMBENT
ALCORTTES T THE UNITED SIATES ColRzgs,
0, 194 WMENTAL ALGOR ITHNIGS,
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