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Shapley-Shubik index in the EU

JESUS MARIO BILBAO

In[1]:= <<Di scretelat h' Conbi natorica’

In[2]:= <<Cooperat  Cooperat"

In[3]:= <<G aphics G aphics’

In[4]:= <<Gaphi cs® G aphi cs3D

In[5]:= popul ation={80. 61, 57. 96, 57. 53, 56. 93, 39. 11, 15. 24, 10. 35,

10. 07, 9. 86, 8. 69, 7. 91, 5. 18, 5. 06, 3. 56, 0. 4} ;
PUE=Set Pr eci si on[ % Pl us @@ % 3]

at[6]= {0.219, 0.157, 0.156, 0.155, 0.106, 0.0414, 0.0281, 0.0273,
0. 0268, 0.0236, 0.0215, 0.0141, 0.0137, 0.00966, 0.00109}

Inf[7]:= votosUE={10, 10, 10, 10, 8,5,5,5,5,4,4, 3, 3, 3,2};
VUE=Set Pr eci si on[ % Pl us @@ % 3]

t[8]= {0.115, 0.115, 0.115, 0.115, 0.0920, 0.0575, 0.0575,
0. 0575, 0.0575, 0.0460, 0.0460, 0.0345, 0.0345, 0.0345,
0. 0230}

In[9]:= ssweights List]:=Times @ (1+z x"wei ghts)

In[10]:= Length[ss{d vot osUE]// Expand]

Qut[10]= 338

In[11]:= ssPower Pl us[wei ghts_List, q_Integer]:=

Modul e[ { n=Lengt h[ wei ght s], del w, sw, g, gg, coefi },

Tabl e[ del w=Del et e[ wei ghts,i];

g=ssd del W ;

sw=Appl y[ Pl us, del w] +1;

coefi=CoefficientList[g,Xx];

gg=Appl y[ Pl us, coefi [[

Range[ Max[ 1, g-wei ghts[[i]]+1],Mn[q,sw]]]];

Suni Coefficient[gg,z,j] j! (n-j-1)!,{j,n-1}],{i,n}]/n!]
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In[12]:= Ti m ng[ ssPower Pl us[ vot osUE, 62] ]
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In[13]:= Ti m ng[ ssPower Pl us[ vot osUE, 65] ]
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In[14]: = shaUE=Tabl e[ Set Pr eci si on[ ssPower Pl us[ vot osUE, i ], 3],{i, 61, 68}];
In[15]:= countri es=Reverse[{"LU',"IR',"FI","DE","AU","SW, " PO'
"BE","CGR',"NE","SP","IT","FR","UK", "GE"}];
In[16]:= Tabl eFor nf Tr anspose[ { PUE, VUE,

shaUE[[1] ], shaUE[[2]],shaUE[[3]],shaUE[[4]]}],
Tabl eHeadi ngs->{countri es, {" PECPLE", " VOTES",
"SHA 61", "SHA 62", "SHA 63","SHA 64 \n"}}]

Qut [ 16] / / Tabl eFor n¥
PEOPLE VOTES SHA 61 SHA 62 SHA 63 SHA 64

GE 0.219 0. 115 0.119 0.117 0.120 0.119

UK  0.157 0. 115 0.119 0.117 0.120 0.119

FR 0.156 0. 115 0.119 0.117 0.120 0.119

IT 0.155 0. 115 0.119 0.117 0.120 0.119

SP  0.106 0. 0920 0. 0917 0. 0955 0.0924 0. 0884
NE 0.0414 0. 0575 0. 0558 0. 0552 0. 0566 0. 0556
GR 0.0281 0. 0575 0. 0558 0. 0552 0. 0566 0. 0556
BE 0.0273 0. 0575 0. 0558 0. 0552 0. 0566 0. 0556
PO 0.0268 0. 0575 0. 0558 0. 0552 0. 0566 0. 0556
SW 0.0236 0. 0460 0. 0464 0. 0454 0. 0402 0. 0490
AU  0.0215 0. 0460 0. 0464 0. 0454 0. 0402 0. 0490
DE 0.0141 0. 0345 0. 0313 0. 0353 0. 0331 0. 0306
Fl 0. 0137 0. 0345 0. 0313 0. 0353 0. 0331 0. 0306
IR 0.00966 0. 0345 0. 0313 0. 0353 0. 0331 0. 0306
LU 0.00109 0. 0230 0. 0218 0. 0207 0. 0226 0. 0237
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In[17]: =

Tabl eFor n| Tr anspose[ { PUE, VUE,

shaUE[ [ 5] ], shaUE[[6]],shaUE[[7]],shaUE[[8]]}],
Tabl eHeadi ngs->{countri es, {" PECPLE", " VOTES",
"SHA 65", "SHA 66", "SHA 67","SHA 68 \n"}}]

Qut[17]// Tabl eFor n¥
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In[18]: =

f i gshaUE=Bar Chart 30
{Rever se[ PUE] , Rever se[ VUE] , Reverse[ shaUE[[1]]],

Reverse[shaUE[ [ 2]]], Reverse[shaUE[[3]]], Reverse[shaUE[[4]]],

Reverse[ shaUE[[5]]], Reverse[shaUE[[6]]],
Reverse[shaUE[[7]]], Reverse[shaUE[[8]]]},

Boxed -> True, BoxRatios -> {0.5,1,0.5},

Vi ewPoi nt->{0.4,-2.5,0.5}, Ticks ->

{{{1,"People "},{2," Votes"},{3,"61"},{4,"62"},

{5,"63"},{6,"64"},{7,"65"},{8,"66"},{9,"67"}, {10,

{{1, "Luxenmbourg"}, {2,"Ireland"},

{3,"Finland"}, {4, "Denmark"}, {5, "Austria"},

{6, "Sweden"}, {7, "Portugal "}, {8, "Bel gi uni'},

{9, "Geece"}, {10, " The Net herl ands"}, {11, "Spain"}
{12,"1taly"}, {13, "France"},

{14,"U. Kingdom'}, {15,"Gernmany"}}, Automati c},

Def aul t Font->{"Arial ", 8}];

"68"}},
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