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� ?I ;H=E:?9 <EH J>; C;7IKH;� ?<< <EH 7DO	 � " IK9> J>7J� _
 �	 � � 	 ;?J>;H
� �	 � � � EH � �	 � � 
� ?DJK?J?L;BO� ?< M; J7A; 7 IK8I;J E< J>; I7CFB; IF79; H;IKBJ?D= <HEC J>; 7FFB?97J?ED E< J>;
JH7DI<EHC7J?ED JE IEC; EJ>;H IK8I;J� J>;D J>; <EHC;H IK8I;J M?BB DEJ 8; 9EDJ7?D;: ?D J>; B7JJ;H� ;N9;FJ ?D
JH?L?7B97I;I
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Figure 2
  ?<<;H;DJF;HIF;9J?L;IEDJ>;I7C; 8;J�M>?9>?D9H;7I;IM;7BJ>8O�� F;H9;DJEH
:;9H;7I;I ?J8O�� F;H9;DJ�;79>M?J>;GK7BFHE878?B?JO
�D !0/ 7D7BOI?IJ7A;IFB79;7J7
IF;9?<?9FE?DJ?DJ?C;�?BBKIJH7J;:>;H;7I&� �� 7D!! 7D7BOI?I?D9BK:;IJ>;?D<?D?J;
KDH;7B?I;:<KJKH;


/>; IK==;IJ?ED J>7J KI; E< J>; ;NF;9J7J?ED EF;H7JEH ?DLEA;I CKBJ?FB; MEHB:I
?I 7BIE ?D9EHH;9J
 !0/ ?I 7$�#$�%�!&�&�"!E< >EM F;EFB; C7A; :;9?I?EDI� DEJ 7 H;7B?IJ?9
:;I9H?FJ?ED
  ;9?I?ED C7A;HI :E DEJ <EHC 7D 7L;H7=; EL;H EKJ9EC;I 8;97KI; J>;O
J>?DA IEC; F>OI?97B ;GK?L7B;DJ E< J>; 7L;H7=?D= M?BB E99KH� J>;O 97D 8; H;FH;I;DJ;:
7I :E?D= IE FKH;BO 8;97KI;� ?< J>;O 7H; :;I9H?8;: 8O J>; 7N?ECI ?D LED *;KC7DD
7D: )EH=;DIJ;HD �
����� J>;?H 9>E?9;I 87I;: ED J>;?H FH;<;H;D9;I 7:C?J IK9> 7
H;FH;I;DJ7J?ED
 %D <79J !! 7BIE KI;I J>; ;NF;9J7J?ED EF;H7JEH <EBBEM?D= 7D
7FFHEFH?7J; JH7DI<EHC7J?ED� J>?I :E;I DEJ C;7D ?J ?I [7IIKC?D= H;IEKH9;I 97D 8;
I>7H;: 79HEII CKBJ?FB; FEII?8B; KD?L;HI;I\� @KIJ J>7J J>; ;NF;9J;: L7BK; >7FF;DI JE
8; C7J>;C7J?97BBO;GK?L7B;DJJEJ>;E8@;9J?J?I?DJ;H;IJ;:?D
&KIJB?A;?D!0/


%J ?I KD9B;7H M>O� ?D FH?D9?FB;� M; MEKB: ;L;H M7DJ JE KI; 7DO <EHC E<
IKCC7HO IJ7J?IJ?9 E< J>; FEJ;DJ?7B EKJ9EC;I E< 7 :;9?I?ED H7J>;H J>7D J>; ;DJ?H;
:?IJH?8KJ?ED E< EKJ9EC;I� ;N9;FJ JE C7A; J>; FHE8B;C CEH; JH79J78B;� J>?I 7FFB?;I
;GK7BBO JE ;NF;9J;: L7BK;I 7D: J?C; 7L;H7=;I
 !0/ ?I 7 IF;9?7B 97I; M>;H;� =?L;D
L7H?EKI 7N?ECI 7H; C;J� J>; KI; E< J>; ;NF;9J;: L7BK; E< 7 <KD9J?ED >7FF;DI JE
;D9E:; IK<<?9?;DJ ?D<EHC7J?ED JE ?:;DJ?<O 7D 7=;DJ^I FH;<;HH;: 9>E?9;
 %J ?I DEJ
7 =;D;H7B 9B7?C J>7J ;NF;9J;: L7BK;I J;BB KI 7BB M; D;;: JE ADEM 78EKJ :;9?I?ED
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C7A?D=
 "KHJ>;HCEH;� ?J ?I JHK; JE I7O J>7J !0/ 9EDI?:;HI CKBJ?FB; FEJ;DJ?7B EKJ	
9EC;I� EDBO ED; E< M>?9> M?BB E99KHZ8KJ ?D J>7J ?J ?I DE :?<<;H;DJ JE !!� 7D:
M; >7L; I;;D J>7J <EH H;7B =7C8B;I �M>?9> D;9;II7H?BO E99KH ?D <?D?J; J?C;� J>?I
<KD:7C;DJ7BJHKJ>97DDEJ8; 7LE?:;:


2; IKIF;9J� >EM;L;H� J>7J J>; B?C?J ?I J>; ?CFB?9?J @KIJ?<?97J?ED <EH !!� 8;	
97KI;Z?D C7HA;: 9EDJH7IJ JE (7J7DQ^I MEHAZ!! =?L;I DE =K?:7D9; 7I JE M>;D
7 =7C8B; ?I BED= ;DEK=> <EH J>; J>;EHO JE 7FFBO
 />; <EBBEM?D= ;N7CFB; :;CED	
IJH7J;I J>; FHE8B;CI J>?I 97KI;I
 �EDI?:;H JME =7C8B;I ED 7 H;7B?IJ?9 J?C; I97B;� ?D
J>; <?HIJ� 7 <7?H 9E?D M?BB 8; JEII;: ;L;HO CEDJ> <EH J>; D;NJ J;D O;7HI
 !79> J?C;
?J B7D:I >;7:I OEK H;9;?L; ��� ;79> J?C; ?J B7D:I J7?BI OEK F7O �

 />; ;NF;9J;:
=7?D ?I ��
� F;H CEDJ>
 />; I;9ED: ?I ?:;DJ?97B� ;N9;FJ J>7J ?< J>; 9E?D B7D:I >;7:I
OEK H;9;?L; �
�� 7D: ?< ?J B7D:I J7?BI OEK F7O �
��
 />; ;NF;9J;: =7?D F;H CEDJ>
?I �

 �I J>?I ?I 7 97I; E< 7::?J?L; =HEMJ>� !! FH;:?9JI ?D:?L?:K7BI M?BB FH;<;H J>?I
I;9ED: =7C8B; JE J>; <?HIJ
 2; FH;:?9J J>7J J>;O MEKB: DEJ� 8;97KI; ?J ?I CK9>
H?IA?;HZ?D =;D;H7B J>; IEHJ E< F;EFB; M>E <?D: IK9> =7C8B;I 7JJH79J?L; >7L; DEJ
IKHL?L;:
 "KHJ>;HCEH;� J>; JME L7H?78B;I M>?9> C?=>J 9>7D=; EKH FH;:?9J?EDZ?<
J>; ?D:?L?:K7B ?I ;NJH;C;BO M;7BJ>O� 7D: ?< J>;O 7H; 7FFHEN?C7J;BO H?IA	D;KJH7B�
F;H>7FI 8;97KI; J>;O 7H; 7 <?HC M?J> :?L;HI?<?;: I>7H;>EB:;HIZ7H; L7H?78B;I ?D
!0/ 8KJDEJ!!


The purpose of a decision theory

+D; FE?DJ MEHJ> ;CF>7I?I?D= ?I J>; :?<<;H;DJ FKHFEI; E< J>;I; JME :;9?I?ED
J>;EH?;I
 �I M; :?I9KII ?D "EH: 7D: '7O ������� !0/ 7D: ?JI ?DJ;BB;9JK7B :;I9;D	
:7DJI 7H; :;I9H?FJ?L;� DEJ DEHC7J?L;� J>;EH?;I� ]E<^ H7J>;H J>7D ]78EKJ^ :;9?I?ED
C7A?D=
 %D FH79J?9; J>; :?IJ?D9J?ED 8;JM;;D :;I9H?FJ?L; 7D: DEHC7J?L; J>;EH?;I >7I
8;;D ;B?:;: 8O C7DO ;9EDEC?IJI
 /E KD:;HIJ7D: 8EJ> J>; B?C?JI 7D: 8;D;<?JI E<
!0/� ?J?I>;BF<KBJE:?IJ?D=K?I>J>;JME


/>; 7N?ECI E< !0/ 7D: I?C?B7H J>;EH?;I 97D 8; IFB?J ?DJE JME =HEKFI� J>; <?HIJ
7BBEM FH;<;H;D9;I JE 8; :;I9H?8;: I;DI?8BO� J>; I;9ED: H;IJH?9J J>EI; FH;<;H;D9;I

"EH ;N7CFB;� ?D !0/ J>; 7N?ECI E< 9ECFB;J;D;II 7D: JH7DI?J?L?JO 7BBEM <EH 7
:;I9H?FJ?ED E< 7D 7=;DJ^I FH;<;H;D9;I� M>;H;7I J>; 7N?ECI E< 9EDJ?DK?JO 7D: ?D:;	
F;D:;D9; H;IJH?9JJ>;C


/>; :;I9H?FJ?L; 7N?ECI ;DIKH; J>7J 7BB E< J>; E8@;9JI ?D J>; 7=;DJ^I 9>E?9; I;J
97D 8; EH:;H;: 7=7?DIJ ;79> EJ>;H M?J> J>; FH;<;H;D9; H;B7J?ED� 7D: J>7J J>;H; M?BB�
?D 7DO IK8I;J E< J>?I 9>E?9; I;J� 8; 7J B;7IJ ED; CEIJ	<7LEKH;: EFJ?ED
 2>7J J>?I
C;7DI ?D FH79J?9; ?I J>7J� =?L;D 7DO I;J E< 9>E?9;I 7D 7=;DJ <79;I� M; 7BM7OI ADEM
M>7J J>;O M7DJ JE :E �EH J>; 9EBB;9J?ED E< 9>E?9;I J>;O 7H; ?D:?<<;H;DJ 8;JM;;D 8KJ
FH;<;H JE 7BB J>; EJ>;H 9>E?9;I�
 />;H; ?I DE D;;: <EH 7DO JOF; E< KJ?B?JO <KD9J?ED JE
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J;BB KI M>7J J>;O M?BB 9>EEI;
 �KJ ?J ?I ?CFEHJ7DJ JE DEJ; J>7J J>?I =?L;I DE ?DI?=>J
?DJE >EM EH M>O J>; 7=;DJ >7I J>?I F7HJ?9KB7H FH;<;H;D9; EH:;H?D=
 %D J>7J I;DI;� ?J
?I FIO9>EBE=?97BBO D7RL;� ?J I?CFBO 7II;HJI J>7J J>; 7=;DJ 7BH;7:O ADEMI ;N79JBO M>7J
J>;OM7DJ?D7DOI?JK7J?ED


/>; H;IJH?9J?L; 7N?ECI C7O EH C7O DEJ 8; FB7KI?8B; :;I9H?FJ?EDI E< 7D 7=;DJ^I
FH;<;H;D9;I� 8KJ J>;?H FKHFEI; ?I JE 7BBEM J>; FH;<;H;D9; EH:;H?D= =K7H7DJ;;: 8O
J>; :;I9H?FJ?L; 7N?ECI JE 8; ;NFH;II;: M?J> 7 KJ?B?JO <KD9J?ED
 "EH ;N7CFB;�
B;N?9E=H7F>?9 FH;<;H;D9;I C7O 8; 9ECFB;J; 7D: JH7DI?J?L; 8KJ J>;O L?EB7J; J>;
7N?EC E< 9EDJ?DK?JO� J>?I :E;I DEJ ?CFBO 7DOJ>?D= 78EKJ J>; H7J?ED7B?JO E< >7L?D=
J>EI; FH;<;H;D9;I� @KIJ J>7J J>;O 97DDEJ 8; H;FH;I;DJ;: 8O 7 9EDJ?DKEKI KJ?B?JO
<KD9J?ED


!0/� J>;H;<EH;� ?I 7 :;I9H?FJ?L; J>;EHO M>?9> C7O EH C7O DEJ 8; 7 KI;<KB
CE:;B E< :;9?I?ED C7A;HI :;F;D:?D= ED J>; 9EDJ;NJ E< J>; I?JK7J?ED J>;O 7H; FB79;:
?D
 %J ?I DEJ 7 DEHC7J?L; J>;EHO KDB;II M; J>?DA J>; 7N?ECI J>;CI;BL;I >7L;
DEHC7J?L; <EH9;� 7D: J>;H; ?I =EE: H;7IED JE J>?DA J>7J J>;O :E DEJ
 "HEC J>?I
F;HIF;9J?L;� J>; J>;EHO^I 97F79?EKID;II ?I 7 8;D;<?J� DEJ 7 :H7M879A� ?J 97D
799ECCE:7J; C7DO :?<<;H;DJ I;JI E< FH;<;H;D9;I� 7BBEM?D= ?J JE :;I9H?8; C7DO
I?JK7J?EDI� ?J ?I DE BEII J>7J ?J :E;I DEJ =?L; FH;9?I; FH;:?9J?EDI 78EKJ M>7J 7BB 7=;DJI
M?BBEHI>EKB::E I?D9;?JC7A;IDE9B7?CIJE8; DEHC7J?L;


%J ?I B;II 9B;7H M>;J>;H !! ?I :;I9H?FJ?L;� DEHC7J?L;� EH 8EJ>
 !CF?H?97B MEHA
�:?I9KII;: ?D �FF;D:?N �� IK==;IJI J>7J J>;H; ?I >EF; J>7J ?J ?I 7 :;I9H?FJ?L; J>;EHO�
7D: ED; M>?9> FHE:K9;I 9EDJH7IJ?D= H;IKBJI M?J> !0/
 />;H; 7H; 7BIE I?=DI J>7J ?J
?I 7 DEHC7J?L; J>;EHO� ED J>; =HEKD:I J>7J EFJ?C?I?D= J>; =HEMJ> H7J; ?I J>; I;DI?8B;
J>?D= JE :E� <EH ;N7CFB; ,;J;HI ���
�� 
�
�� IK==;IJI J>7J J>; 7KJ>EH MEKB: C7A;
9;HJ7?D 9>E?9;I [8;97KI; J>; F7OC;DJI 9EHH;IFED: JE 7 >?=>;H �7::?J?L;� =HEMJ>
H7J;E<COM;7BJ>\7D:[?J^IJ>;=HEMJ>H7J;%MEKB:EFJ?C?P;
\

Conclusion

/>;EH?;I E< :;9?I?ED C7A?D= KD:;H KD9;HJ7?DJO 97D 8; DEHC7J?L;� :;I9H?F	
J?L;� EH 8EJ>
 0J?B?JO	JOF; 7FFHE79>;I 7H; D;9;II7H?BO :;I9H?FJ?L; ?< J>; 7N?ECI 7H;
C;J� 8KJ >7L; 7 CK9> M;7A;H 9B7?C JE 8;?D= DEHC7J?L;� J>; 7N?ECI E< !0/ >7L;
9EC; ?D <EH I?=D?<?97DJ 9H?J?9?IC� CEIJ F;HIK7I?L;BO 8O )7JJ>;M -78?D ������
 %D
9EDJH7IJ =HEMJ>	EFJ?C7B 7FFHE79>;I 7FF;7H JE 8; DEHC7J?L;� 7BJ>EK=> 7I M; >7L;
DEJ;::?<<;H;DJJ>;EH?IJIFH;I;DJ:?<<;H;DJDEHC7J?L;@KIJ?<?97J?EDI<EHJ>;C


2>;J>;H =HEMJ>	EFJ?C7B 7FFHE79>;I 7H; :;I9H?FJ?L; ?I 7 CEH; :?<<?9KBJ
GK;IJ?ED
 2; 7H; DEJ 7M7H; E< ;CF?H?97B IJK:?;I ;N7C?D?D= >EM 9BEI;BO ?D:?L?:K7BI^
FEHJ<EB?EI 7FFHEN?C7J; J>; =HEMJ>	EFJ?C7B 8;D9>C7HA� 8KJ !!^I C;J7F>OI?97B
9B7?CI >7L; B;: JE 7 H;IKH=;D9; E< ?DJ;H;IJ ?D J>?I =;D;H7B 7H;7� 7D: JME H;9;DJ
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;NF;H?C;DJ7B IJK:?;IZED; 8O  7L?: );:;H ;J 7B
 ����
� 7D: 7DEJ>;H 8O �HD;
17D>EOM;=>;D ;J 7B
 ������Z7JJ;CFJ JE :?IJ?D=K?I> ;CF?H?97BBO 8;JM;;D !0/
7D: !!
 0D<EHJKD7J;BO J>; JEE	<H;GK;DJ 7IIKCFJ?ED J>7J !0/ ?=DEH;I J?C; 7D:
J>;H;<EH; 97D 8; H;FH;I;DJ;: 7I COEF?9ZEDBO BEEA?D= 7J J>; D;NJ 8;J� ;L;D M>;D
J>; :OD7C?9I 7H; ADEMDZB;7:I JE 8?7I;: ;IJ?C7J;I ?D );:;H ;J 7B
 ����
�

17D>EOM;=>;D ;J 7B
 ������ KDM?JJ?D=BO FH;I;DJ 7 I?JK7J?ED M>;H; J>; FH;:?9J?EDI
E< !0/ 7D: !! 7H;� 7J B;7IJ ?D J>;?H <EHCKB7J?ED� ?:;DJ?97B� � CEH; :;J7?B;: 7D7BOI?I
E<8EJ>F7F;HI?IFHEL?:;:?D�FF;D:?N�


2; ;NF;9J J>7J� <EH H;7B :;9?I?EDI M>?9> H;7B F;EFB; <79;� KJ?B?JO 7FFHE79>;I
7D: =HEMJ>	EFJ?C7B 7FFHE79>;I 7H; B?A;BO JE =?L; J>; I7C; 7DIM;H ?D C7DO 97I;I

/>?I ?I ;IF;9?7BBO JHK; <EH I>EHJ =7C8B;I M>;H; J>; :OD7C?9 ?I DEJ =?L;D 8O J>;
=7C8B; 8KJ ?DIJ;7: 8O M>7J M?BB >7FF;D JE J>; F;HIED^I M;7BJ> EL;H J>;?H B?<;J?C;�
<EH ;N7CFB; ?< M; 7IIKC; J>7J ;N9;II M;7BJ> =;JI FKJ ?DJE 7 :?L;HI?<?;: FEHJ<EB?E
J>;D ?J ?I B?A;BO JE =HEM CKBJ?FB?97J?L;BO
 "HEC J>?I F;HIF;9J?L;� M; 9EKB: I7O J>7J
J>; :OD7C?9 ?I 7D 7IF;9J E< IEC;ED;^I B?<;� H7J>;H J>7D 7 F7HJ?9KB7H =7C8B;� M>?9>
MEKB: J?; J>;C :EMD JE 7 I?D=B; KJ?B?JO
 />?I H;C7?DI J>; 97I; <EH !0/ CE:;BI EL;H
J?C; IK9> 7I ?D .7CK;BIED �
���� M>;H; 9EDIKCFJ?ED 7BIE :;F;D:I ED ?DL;IJC;DJ
F;H<EHC7D9;
 />?I ?I 8;97KI;� 7I :?I9KII;: 78EL;� !0/ 7FFHE79>;I 7KJEC7J?97BBO
?D9EHFEH7J; J>; =HEMJ> :OD7C?9I E< :?<<;H;DJ ?DL;IJC;DJI� J>; EDBO H;7IED J>;O
:?<<;H ?I J>7J !0/ 9EDI?:;HI J>; IFH;7: E< FEII?8B; EKJ9EC;I� 7D: M>;D CEIJ
E< J>; M;?=>J E< J>?I <?D7B FHE878?B?JO :?IJH?8KJ?ED ?I EL;H 7 L;HO IC7BB H7D=;� M;
=;D;H7BBO ;NF;9J J>?I JE DEJ 8; 7 L;HO I?=D?<?97DJ :?<<;H;D9;Z7BJ>EK=>� 7I M; >7L;
I;;D� ?J 97D 8;
 %D 9EDJH7IJ� 7 J>?H: 7FFHE79> JE ?DL;IJC;DJZI?D=B;	F;H?E: CE:;BI
M?J> F7HJ?9KB7H E8@;9J?L;I� IK9> 7I $7HHO )7HAEM?JP �
����^I F?ED;;H?D= L7H?7D9;	
7L;HI?ED CE:;B E< FEHJ<EB?E 9>E?9;Z:E DEJ :?H;9JBO 9EDI?:;H J>; ;<<;9JI E<
LEB7J?B?JO ED ?DL;IJC;DJI^ F;H<EHC7D9; EL;H J?C; �7BJ>EK=> L7H?7D9; 7L;HI?ED M?BB
?CFB?9?JBO H;IKBJ ?D I?C?B7H 8;>7L?EKH�
 $;H;� J>;H;<EH;� M; MEKB: ;NF;9J J>; CE:;BI^
9ED9BKI?EDIJE:?L;H=;JE7=H;7J;H;NJ;DJ


/>; =H;7J 8;D;<?J E< =HEMJ>	EFJ?C7B 7FFHE79>;I JE :;9?I?ED C7A?D= ?I J>7J
J>;O :;I9H?8; 7D KD:;HBO?D= 9>7H79J;H?IJ?9 E< =7C8B;I� M>?9> ?I JHK; H;=7H:B;II E<
J>; FIO9>EBE=O E< 7DO :;9?I?ED C7A;H M>E >7FF;DI JE <79; J>;C
 $EM;L;H M>;D
?D:?L?:K7BI 7H; <79;: M?J> KD9;HJ7?DJO� FIO9>EBE=O M?BB D;9;II7H?BO FB7O 7 HEB;� J>?I
C7O ;NFH;II ?JI;B< ?D C7N?C?I?D= J>; 9>7D9;I E< =;JJ?D= H?9>� ?D ;NJH;C; 97KJ?ED
�;
=
� C?D?C7N�� EH ?D EJ>;H M7OI
 />;H; 7H; C7DO :H7M879AI JE KJ?B?JO 7FFHE79>;I�
7D: M; >7L; :?I9KII;: J>;C 7J B;D=J> ;BI;M>;H; �'7O 7D: '?D= �����
 />;?H =H;7J
8;D;<?J� >EM;L;H� ?I J>7J J>;O ;NFB?9?JBO B?IJ J>; 9ED:?J?EDI KD:;H M>?9> J>;O M?BB
D;9;II7H?BO 8; L7B?:
 2; >7L; I>EMD J>7J ?< J>;I; 9ED:?J?EDI 7H; C;J J>;D J>;O
D;9;II7H?BO 9EDJH7:?9J =HEMJ>	EFJ?C7B 7FFHE79>;I� 8KJ J>?I I>EKB: DEJ 8; I;;D 7I 7
9H?J?9?IC E< J>; 8;D;<?JI =HEMJ>	EFJ?C7B F;HIF;9J?L;I 8H?D=� 8EJ> I9?;DJ?<?97BBO 7D:
FH7=C7J?97BBO
 %DIJ;7: J>?I H;IKBJ I>EKB: 8; I;;D 7I ;CF>7I?I?D= J>; <KD:7C;DJ7B
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?CFEHJ7D9; E< FIO9>EBE=?97B <79JEHI B7O;H;: ED JEF E< 7 I9?;DJ?<?9 KD:;HIJ7D:?D=
E< J>; IOIJ;CI� 7D: 7I ;CF>7I?I?D= >EM M; 97DDEJ H;CEL; ?D:?L?:K7B?JO <HEC J>;
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Using expected utility theory over time
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Appendix B.
Empirical evidence for ergodicity economics

Meder et al. (2021)
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