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3/#5"' +, A+(/3"#6 B#1F/0 G!" #H 3?/ B#+C"C1'136 3?"3 3?/ )/2101+( A"%/# E1'' /() $B E13? "

B#1F/ 1( 3?10 1(3/#5"'; 7 C1'+33/#6 "''+E0 ,+# 3?/ B+001C1'136 3?"3 3?/ B#+C"C1'136 +, #/2/151(-

" B#1F/ 1( 3?/ 1(3/#5"' G!" #H 2"((+3 C/ #/)$2/) 3+ 3?/ B#+C"C1'136 +, #/2/151(- " B#1F/ 1(

3?/ 0$C1(3/#5"' G!"$I "() G$" #H; D?/ )/2101+( A"%/# /5"'$"3/0 C1'+33/#1/0 C6 3"%1(- 3?/

/JB/23"31+( +, " $31'136 1()/J % 3?"3 0B/21!/0 " $31'136 ,+# /"2? 1(3/#5"' G!" #H; */ B#+51)/

" ="5"-/ 036'/ #/B#/0/(3"31+( 3?/+#/A ,+# =>44 3?/+#6K )/!(/ $(2/#3"1(36 "5/#01+( "()

2?"#"23/#1F/ 3?/ 2+##/0B+()1(- +#)/# +( C1'+33/#1/0;
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<( 0$CL/2315/ /JB/23/) $31'136 3?/+#6 M=>4IK " )/2101+(@A"%/# MNOI /5"'$"3/0 $(2/#@

3"1( "230 1( 3?#// 03"-/0P !#03K ?/ "00/00/0 3?/ '1%/'1?++)0 +, 3?/ #/'/5"(3 /5/(30; D?/0/

"00/00A/(30 /("C'/ 3?/ NO 3+ #/)$2/ $(2/#3"1( "230 1(3+ -"AC'/0 1( " 03#"1-?3,+#E"#)

A"((/#K "() !("''6K 3?/ NO /5"'$"3/0 -"AC'/0 "22+#)1(- 3+ 3?/1# /JB/23/) $31'131/0; O+#/

B#/210/'6K 1( =>4 3?/+#6 3?/ )/2101+(@A"%/# ?"0 " B#+C"C1'10312 %)%-'9/!!%!!:%-' 2#13/#1+(

3?"3 /("C'/0 ?1A 3+ #/)$2/ "230 1(3+ '+33/#1/0 "() "( /JB/23/) $31'136 ;/:#0%9%)/0"/'(3- 2#1@

3/#1+(; Q+3? 3?/ /5/(3@"00/00A/(3 03"-/ "() 3?/ -"AC'/@/5"'$"31+( 03"-/ #/5/"' 3?/ NOR0

0$CL/2315/ 2#13/#1"P 3?/ /5/(3@"00/00A/(3 03"-/ #/5/"'0 3?/ 0$CL/2315/ '1%/'1?++)0 E?1'/ 3?/

-"AC'/@/5"'$"31+( 03"-/ 1)/(31!/0 3?/ 0$CL/2315/ $31'136; O+#/+5/#K +(/ 2"#)1("' 1()/JS"

B#+C"C1'136 A/"0$#/ +5/# /5/(30S)/02#1C/0 3?/ /5/(3@"00/00A/(3 2#13/#1+( "() "(+3?/# 2"#@

)1("' 1()/JS" 5+( T/$A"(( O+#-/(03/#( $31'136S)/!(/0 3?/ -"AC'/@/5"'$"31+( 2#13/#1+(;

U/(2/K =>4 3?/+#6 10 01AB'/ 1( 3E+ )1031(23 0/(0/0P 13 B/#A130 3?/ 0/B"#"31+( +, /5/(3@

"00/00A/(3 "() -"AC'/@/5"'$"31+( "() 13 B#+51)/0 A/"0$#"C'/ M1;/;K 2"#)1("'I 3?/+#1/0 +,

/5/(3@"00/00A/(3 "() -"AC'/@/5"'$"31+(;

D?/ 0/B"#"31+( C/3E//( /5/(3@"00/00A/(3 "() -"AC'/@/5"'$"31+( B'"60 "( 1AB+#3"(3

#+'/ 1( /2+(+A120; !+# /J"AB'/K A+03 "BB'1/) E+#% "00$A/0 -#/"3/# $(1,+#A136 "2#+00

1()151)$"'0R /5/(3@"00/00A/(30 3?"( 1( 3?/1# -"AC'/@/5"'$"31+(0; U/(2/K 0$CL/2315/ B#+C@

"C1'131/0 "#/ +,3/( 2+AA+( M+# "3 '/"03 2+AA+( $B 3+ )1!/#/(2/0 1( 1(,+#A"31+(IK E?1'/

$31'136 ,$(231+(0 +5/# -"AC'/0 3/() 3+ 5"#6 "2#+00 1()151)$"'0K "3 '/"03 B"#"A/3#12"''6;

O+#/+5/#K A"(6 /2+(+A12 A+)/'0 1-(+#/ 3?/ /5/(3@"00/00A/(3 03"-/ /(31#/'6 "() "00$A/

3?"3 3?/ 1()151)$"' ,"2/0 2?+12/0 1( #/)$2/) ,+#AV 3?"3 10K 3?/ 1()151)$"' 2?++0/0 "A+(-

-"AC'/0; D?10 01AB'1!2"31+( /("C'/0 3?/ A+)/'/# 3+ "5+1) 0B/21,61(- 3?/ 2+(0/W$/(2/0 +,

/5/#6 B+001C'/ 2+AC1("31+( +, "231+(0 "() #/0+'$31+( +, $(2/#3"1(36K "() ,"21'13"3/0 )103#1@

C$31+("' "00$AB31+(0 +5/# '+33/#1/0 3?"3 A"%/ 13 /"06 3+ 2"'1C#"3/ "() 3/03 A+)/'0; U/(2/K

03"()"#) A+)/'0 +, !("(2/ "() A"2#+/2+(+A120 03"#3 E13? #"()+A 5"#1"C'/0 M1;/;K -"A@

C'/0I #"3?/# 3?"( "230; O"(6 1AB+#3"(3 /2+(+A12 1(01-?30 03/A ,#+A 3?/ 01AB'12136 3?"3

#/0$'30 ,#+A 3?/ 0/B"#"31+( +, /5/(3@"00/00A/(3 "() -"AC'/@/5"'$"31+( "() 3?/ +BB+#3$@

(136 13 B#+51)/0 ,+# 2+(03#$231(- A+)/'0 E13? /J+-/(+$0 B#+C"C1'131/0 3?"3 2"( C/ /031A"3/)

3?#+$-? /2+(+A/3#12 A/3?+)0;
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" (+5/' /5/(3@"00/00A/(3 2#13/#1+( 2"''/) !%:(+.3#/#(0(!'(& !3+2(!'(&/'(3-K #/)$2/0 "230 1(3+

-"AC'/0 2"''/) #(03''%.(%!K "() /5"'$"3/0 3?/0/ -"AC'/0 "22+#)1(- 3+ "( /JB/23/) $31'136

2#13/#1+(;

7 0/A1B#+C"C1'136 & 10 " -/(/#"'1F"31+( +, " B#+C"C1'136 A/"0$#/ "() " 0B/21"' 2"0/

+, " 2"B"2136 3?"3 B/#A130 "AC1-$136 "() W$"(31!/0 3?/ "AC1-$136 +, /"2? /5/(3; Z1%/ "
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$(2/#3"1( 2+(0/W$/(2/0;
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" 0/A1B#+C"C1'136 "() % 10 " $31'136 1()/J +5/# B"1#0; D?/ 5"'$/ %M!" #I 10 3?/ $31'136 +, 3?/

C1'+33/#6 3?"3 61/')0 3?/ 1(3/#5"' G!" #H E13? B#+C"C1'136 X;

!+# "(6 "23 * 3?/ )/2101+( A"%/# 2"( )/3/#A1(/ 3?/ 2+##/0B+()1(- C1'+33/#6 "0 ,+''+E0;
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1()/J % "001-(0 " $31'136 3+ /"2? B"1# "() 3?/ 0$CL/2315/ /JB/23/) $(2/#3"1( $31'136 +, 3?/

"23 * 10 -15/( C6
!
%,'

"("'+-+$0 3+ 0$CL/2315/ /JB/23/) $31'136 3?/+#6;

\$# A"1( #/0$'3 B#+51)/0 " ="5"-/@036'/ #/B#/0/(3"31+( 3?/+#/A ,+# =>44 3?/+#6; \$#

"00$AB31+(0 M"J1+A0I )/51"3/ ,#+A 3?/ 03"()"#) ="5"-/ "J1+A0 1( 3E+ 1(03"(2/0; */ )/!(/

$("AC1-$+$0 /5/(30 M- ! $I 3+ C/ 3?+0/ /5/(30 ,+# E?12? ="5"-/R0 0$#/ 3?1(- B#1(21B'/

M.8I ?+')0; */ )#+B .8 C$3 "00$A/ " #12? 2+''/231+( +, $("AC1-$+$0 /5/(30 0+ 3?"3 +5/#

$("AC1-$+$0 "230 M"230 3?"3 "#/ A/"0$#"C'/ E13? #/0B/23 3+ 3?/ $("AC1-$+$0 /5/(30I 3?/

)/2101+( A"%/# 10 " 0$CL/2315/ /JB/23/) $31'136 A"J1A1F/#;

7( /5/(3 10 ,(!"!% 1, 13 "() 130 2+AB'/A/(3 )+ (+3 2+(3"1( "(6 $("AC1-$+$0 /5/(3;

U/(2/K )1!$0/ /5/(30 "#/ 2+AB'/3/'6 $@(+(@A/"0$#"C'/; \$# 2/(3#"' ?6B+3?/010 10 3?"3 3?/

)/2101+( A"%/# 2+(01)/#0 )1!$0/ /5/(30 3+ C/ 1(3/#2?"(-/"C'/K 3?"3 10K " C/3 +( +(/ )1!$0/

/5/(3 10 L$03 "0 -++) "0 " C/3 +( "(+3?/# )1!$0/ /5/(3; <( +$# A+)/'K 3?/ )/2101+( A"%/#R0

"C1'136 3+ W$"(31,6 3?/ '1%/'1?++) +, /5/(30 10 2+(!(/) 3+ " 2+''/231+( +, $("AC1-$+$0 /5/(30;

N1!$0/ /5/(30 1(3/#0/23 /5/#6 $("AC1-$+$0 /5/(3 C$3 2+(3"1( (+ $("AC1-$+$0 /5/(3 "()

3?/#/,+#/ 3?/ )/2101+( A"%/# 2"((+3 )1!/#/(31"3/ C/3E//( 3?/ '1%/'1?++)0 +, )1!/#/(3 )1!$0/

/5/(30; \$# "J1+A0 "#/ 03#"1-?3,+#E"#) ")"B3"31+(0 +, 3?/ 03"()"#) ="5"-/ "J1+A0 3+

1(2'$)/ 3?10 ?6B+3?/010;

]+(01)/# 3?/ C1'+33/#6 3?"3 61/')0 E13? B#+C"C1'136 X.8 /"2? 3?/ $(2/#3"1( 1(3/#5"'

G!" #H "() 3?/ $(2/#3"1( 1(3/#5"' G$" /H; D?/ )/2101+( A"%/# 10 $(2/#3"1(36 "5/#0/ 1, ?/

B#/,/#0 " 0 1(2#/"0/ +, ! M3?/ '+E/# C+$() +, "( $(2/#3"1( 1(3/#5"'I 3+ " 0 1(2#/"0/ +, /

M3?/ $BB/# C+$() +, 0+A/ +3?/# $(2/#3"1( 1(3/#5"'I; 4(2/#3"1(36 "5/#01+( 1AB'1/0 3?"3 3?/

$31'136 1()/J 0"310!/0 ,+# "'' !" #"$" /" 0

%M!^ 0" #I# %M!" #I $ %M$" / ^ 0I# %M$" /I

1 The bicumulative is analogous to a standard cumulative distribution in !"2 and must satisfy condi-
tions described in section 2.

_



D?/ C1'+33/#6 1 10 " A/"(@B#/0/#51(- $@0B#/") +, 3?/ C1'+33/#6 ' 1, ' "() 1 ?"5/ 3?/ 0"A/

A/"( C$3 ' B$30 A+#/ E/1-?3 +( 0A"''/# 1(3/#5"'0; D?/+#/A X 0?+E0 3?"3 $(2/#3"1(36

"5/#0/ )/2101+( A"%/#0 "#/ A")/ E+#0/ +! C6 A/"(@B#/0/#51(- $@0B#/")0; ]+(5/#0/'6K 1, '

"() 1 ?"5/ 1)/(312"' A/"(0 "() 1 10 (+3 " A/"(@B#/0/#51(- $@0B#/") +, ' 3?/( 3?/#/ 10 "(

$(2/#3"1(36 "5/#0/ )/2101+( A"%/# E?+ B#/,/#0 1 3+ ';

D?/ A+)/' 10 #/'"3/) 3+ 3?/ E+#% +, `"!#"6 MXY:_IK ="#1( "() *"%%/# MXYY8IK a?"(-

M8998IK >B03/1( "() a?"(- M899XI; `"!#"6 MXY:_I )/5/'+B0 3?/ -"AC'/ /5"'$"31+( 2#13/#1+(

$0/) 1( 3?10 B"B/#; */ )102$00 3?/ #/'"31+( 3+ `"!#"6R0 E+#% ,+''+E1(- .#+B+0131+( X

1( 0/231+( _ C/'+E; 70 1( >B03/1( "() a?"(- M899XI "() a?"(- M8998IK E/ )/!(/ 3?/

2+''/231+( +, $("AC1-$+$0 /5/(30 $ 3+ C/ 3?+0/ /5/(30 ,+# E?12? B#/,/#/(2/0 "#/ 0/B"#"C'/;

<( B"#312$'"#K B#/,/#/(2/0 0"310,6 ="5"-/R0 0$#/ 3?1(- B#1(21B'/ +( $("AC1-$+$0 /5/(30;2

60 789"5-"4 :25"&-#+2 :-+(+-.

*/ 2+(01)/# A+(/3"#6 B#1F/0 "() )/(+3/ E13? ( 3?/ 0A"''/03 "() E13? ) 3?/ '"#-/03

B#1F/; D?/ 1(3/#5"' 2 [ G(")H )/(+3/0 3?/ 0/3 +, B#1F/0; 7 C1'+33/#6 10 " B#+C"C1'136

A/"0$#/ +( 3?/ 0/3 +, B"1#0 3 [ %M!" #I P ( " ! " # " )#; D?/ B"1# M!" #I 10 1(3/#B#/3/)

"0 -/331(- "3 '/"03 3?/ A+(/3"#6 B#1F/ ! "() "3 A+03 3?/ A+(/3"#6 B#1F/ #; D?/ 0/3 +,

C1'+33/#1/0 10 )/(+3/) & E13? -/(/#12 /'/A/(3 ' ! &;3

7 $31'136 ,$(231+( 4 +( 3 10 %*+%&'%, "-&%.'/(- "'(0('1 1, 4 10 2+(31($+$0 "() 0"310!/0

4M5'^MX#5I'0I [ 54M'I^MX#5I4M'0I; >JB/23/) $(2/#3"1( $31'136 M>44I 10 2?"#"23/#1F/)

C6 " C1@$31'136 1()/J % P 3 % 36 "0 3?/ ,+''+E1(- B#+B+0131+( )/A+(03#"3/0;

(%)*)#+$+), -. !"# $%&'()*& 4 P & % 36 )+ #,-#'(#. %&'#/(0)& %()1)(2 )$ 0&. *&12 )$

("#/# )+ 0 '*&()&%*%+ 3)%()1)(2 )&.#, % P 3 % 36 +%'" ("0(

4M'I [

!
%M!" #I,'M!" #I MXI

2 Epstein and Zhang (2001) and Zhang (2002) use weaker notions of separability. Epstein and Zhang’s
objective is to obtain a decision maker who is probabilistically sophisticated on the collection of unam-
biguous events whereas our decision maker is an SEU maximizer on the collection of unambiguous events.
Sarin and Wakker (1992) consider an exogenous collection of unambiguous events and assume that the
decision maker satis!es the Sure Thing Principle for those events.

3 We endow L with the topology of weak convergence.
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>JB/23/) $(2/#3"1( $31'136 E"0 1(3#+)$2/) C6 `"!#"6 MXY:_I E?+ 3"%/0 01AB'/ A/"0$#/0

+5/# 0/30 +, B#1F/0 "0 " B#1A1315/ "() "BB'1/0 3?/ 5+( T/$A"((@O+#-/(03/#( "J1+A0 3+

)/#15/ " '1(/"# #/B#/0/(3"31+(; U/ "#-$/0 3?"3 +('6 3?/ C/03 "() E+#03 /'/A/(3 +, " 0/3

0?+$') "!/23 $31'136 "() 3?/#/C6 "##15/0 "3 3?/ #/B#/0/(3"31+( 1( /W$"31+( MXI "C+5/;4

T/J3K E/ )/!(/ #(&":"0/'()%! E?12? B#+51)/ " 2+(5/(1/(3 #/B#/0/(3"31+( +, C1'+33/#1/0;

D?/ C12$A$'"315/ ! P 36! % 36 ,+# 3?/ C1'+33/#6 ' 10 )/!(/) "0

!M7" 8I [ 'MG7" 8H' G7" 8HI

3?"3 10K !M7" 8I 10 3?/ B#+C"C1'136 3?"3 #/"'1F/) B"1# 10 1( 3?/ 0W$"#/ G7" 8H' G7" 8H; D?/ 5"'$/

!M7" 8I 2+##/0B+()0 3+ 3?/ A/"0$#/ +, 3?/ -#/6 3#1"(-'/ 1( !1-$#/ X C/'+E;

!1-$#/ X

=1(2/ ' 10 " M2+$(3"C'6 "))1315/I B#+C"C1'136 A/"0$#/ 3?/ ,$(231+( ! 10 2+(31($+$0

,#+A "C+5/ 1( 3?/ 0/2+() "#-$A/(3 "() 2+(31($+$0 ,#+A C/'+E 1( 3?/ !#03 "#-$A/(3; Z/3

9 )/(+3/ " #/23"(-'/ G7"" 7!H' G8"" 8!H E13? 7" " 7!" 8" " 8! "() )/!(/

#!! [ !M7"" 8!I# !M7"" 8"I# !M7!" 8!I ^ !M7!" 8"I

4 More precisely, Ja!ray (1983) applies the von Neumann-Morgenstern axioms to preferences over
discrete totally monotone capacities to obtain linear preferences over such capacities. He applies the
Mobius transform to totally monotone capacities to identify them with probability distributions over sets
of prizes. Thus, he interprets linear preferences over capacities with expected utility preferences over
lotteries over sets. Finally, he argues that sets that have the same best and worst elements should be
indi!erent and hence arrives at expected uncertain utility.

c
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#!! $ 9 ,+# "'' #/23"(-'/0 9;
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_+

!1-$#/ 8

D?/ ,+''+E1(- B#+B+0131+( 0?+E0 3?"3 3+ /5/#6 C12$A$'"315/ 3?/#/ 10 " $(1W$/ A/"0$#/

"0 '+(- "0 ! 0"310!/0 3?/ 2+()131+(0 "C+5/;

(%)*)#+$+), /. 4%--*+# ("0( ! P 6! % 36 )+ '*&()&%*%+ $/*5 3#1*6 )& ("# /+( 0/7%8

5#&(9 '*&()&%*%+ $/*5 03*:# )& ("# +#'*&. 0/7%5#&(9 +0()+#+ !M!" #I [ 9 $*/ ! : # 0&.

#!! $ 9 $*/ #:#/2 /#'(0&71# 9; !"#& ("#/# #,)+(+ 0 %&)<%# 5#0+%/# ' *& 3 +%'" ("0(

!M!" #I [ 'MG!" #H' G!" #HI;

D?/ C12$A$'"315/ ! 10 01A1'"# 3+ " 2$A$'"315/ )103#1C$31+( ,$(231+( ,+# 3?/ A/"0$#/

'; 7 03"()"#) 2$A$'"315/ )/02#1C/0 3?/ A/"0$#/ +, B"1#0 M7" 8I E13? 7 " !" 8 " # E?1'/ !

)/02#1C/0 3?/ A/"0$#/ +, B"1#0 M7" 8I E13? ! " 7" 8 " #; <( "'' +3?/# #/0B/230K ! 10 /J"23'6

"("'+-+$0 3+ " 2$A$'"315/ ,+# ';
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Z/3 " C/ 3?/ 03"3/ 0B"2/ E13? 3?/ 2"#)1("'136 +, 3?/ 2+(31($$A; D?/ )/2101+( A"%/#

?"0 B#/,/#/(2/0 +5/# "230K 3?"3 10K ,$(231+(0 * ,#+A " 3+ 2 ; */ )/(+3/ E13? ! 3?/ 0/3 +,

"'' "230;

7 0$CL/2315/ >44 )/2101+( A"%/# 10 2?"#"23/#1F/) C6 " !%:(+.3#/#(0('1 & )/!(/) +(
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5 Birkho! (1967), Theorem 13 (pg. 266) shows that no nontrival (i.e., not identically equal to 0)
countably additive measure such that every singleton has measure 0 can be de!ned on the algebra of all
subsets of the continuum.
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