
Niehaus, Frank

Working Paper

Heterogeneous preferences and the representative
investor

Diskussionsbeitrag, No. 291

Provided in Cooperation with:
School of Economics and Management, University of Hannover

Suggested Citation: Niehaus, Frank (2003) : Heterogeneous preferences and the representative
investor, Diskussionsbeitrag, No. 291, Universität Hannover, Wirtschaftswissenschaftliche Fakultät,
Hannover

This Version is available at:
https://hdl.handle.net/10419/22403

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/22403
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


���������	��
���������������	��������������������� �! "�
#$��%��	���&����'�(�!)+*�� ,-�*����������

. . .
���������	��
���"� �/��0(�1���	���2��� ���� �"���

����%��304�3����5�(�6)7*�� ,8�*����9�3���

:&;=<?>3@BADCFEHG�<?I3JLK

MNCOJ=@	I&J=J=CFPQ>3J=R3<SR&CFEH;TAD;1UWV?X9Y
Z+[3[&A]\QX_^`X8a�XQXSb`V
MTE�c�Eedgf!Ee;�V?\S\Qh

i4j`k7l+mon1p=l
qOr4sut1vxw&yHzoy-{}|+~�q	{���zo�(v�r�{�zor�v�r�s�{}|���s�{}�(y-��|�zo�?{�����tHzor1�L{'{7�7��r������4�!v�sut

z��7���(y1�x{}s�{3��rHzor��}v�zo���4zo|u�L{}s+�	��t�{!{7�7��r�������vxw�y-��y1�1��zos�{7�(����sF�3��t�{}s�{}|��o�
�L{}r�{7����w9v�r��L{7wus���|�w9�!t�����v �-{}|�¡W|����¢{+z���t���sut�{}|�v�r(sut�{}v�|&zosusuv�su���1{7w&s��+��zo|��1w
|uvxwu�-��qFr£w�����tgzT�¤�¥�1{}��~3zNw�v�r1�=�x{�|�{}y1|�{7w�{}r�s�zosuv��L{Nzo�L{}r�s4�+zor¦�-{§�}|�{+zos�{7�
�!t��¨�L{}r�{}|�zos�{7w�sut�{�w�zo�¤{�z�w�w�{}s&y1|uvx�7{7w5z�w3sut��=w�{��L{}r�{}|�zos�{7�§���4sut�{�t�{}s�{}|��o�
�L{}r�{7����w�zo�L{}r�s�w+�

q�zorHzo����©+{�sut�{�|�{}��zosuvx��r�wut1v�y¦�-{}sF�&{7{}r¦sut�{�y1|�{�¡ª{}|�{}r��7{7w¤�o¡5sut�{�t�{}s�{}|��o�
�L{}r�{7����w6zo�L{}r�s�w6zor���sut�{�y1|�{�¡ª{}|�{}r��7{��o¡Ssut�{'�7��|u|�{7w�y8��r���v�r1�(|�{}y1|�{7w�{}r�s�zosuv��L{
zo�L{}r�s�zor��T��r��TsutHzos�sut�{¨�x{7w�w�|uvxwu�Tz+�L{}|�w�{¤zo�L{}r�s�v�r�«���{}r��7{7w�sut�{¨y1|uvx�7{7w��o¡
sut�{��7��r�suv�r1�L{}r�s6�}��zov��¤w9�¤��|�{'sutHzor�sut�{5�¤��|�{5|uvxw��4z7�L{}|�w�{���r�{�¬({}�L{}r�v ¡?sut�{
�¤��|�{�|uvxwu��z7�L{}|�w�{�zo�L{}r�s�t����x�1w��¤�=wus��o¡6sut�{��7��r�suv�r1�L{}r�s¤�7��r�wu�1�(y1suvx��r�v�r
��r�{�w�s�zos�{��o¡`rHzosu�1|�{=�

�®�¯±°	²+³}´�µ·¶5¸9²+¹eº¼»�¹�½1®�¹8º`¾8³u»¼¿�»�¹�½1À-Á�®ÂºÃ®�³}²7½1®�¹-®7²�Ä=µ�ÅÂ½1®�¹eºªµ
Æ=Ç�È¦¿�ÉÊÅoµ�µ�»�Ë-¿�Å¥º¼»¼²+¹S¶'Ì�Í=ÍoÎ�Ì�ÍoÏ

Ð�Ñ9ÒLÓÕÔÂÖ�×�ØOÓÚÙ�Û¨Ü+Ý�Þ9ßÂÒLÒLÜ7ÔÂÖà×àá1â&Ü�Ö�ÒLÓÕã·ØOäQÜ·×FÙÃåLÖ�×&æ?ç ß7ÙOè¨é·á�êÂëLé�ìoí�Þ&ß+ÒLÒ�Ü7ÔÂÖ�×�á�î3Ö�×Ãï�ß+Ò�ÛÂá1Ö�ðWï�ß+ÓÕçWñ
Ò�ÓòÖàå�ß+ó�Øuô&Ô�ä	çÊõ óLÒLÓòð¼å�ß+ÒLÒ�Ü7ÔÂÖ�×�õ ö=Ö

÷



��� k+n������	��
On1k+k � ���
qOr���vx{7w�{}|�'|u�-{}v�s!�!v�|���{}v�r�{�v�r�s�{}|us�{}�(y-��|�zo�x{��Qzo��w���t��!v�|us�w���tHz·¡Ws��(v�s5{}v �

r�{}���L�������L���(�¤{}r�{}r��`v�rHzor1©7�4zo|u�¥s6�-{}su|�z���t�s�{}s+����w��x{}�8{}r§©7�3{}v?qFr��L{7wus���|�{}r
v�r ��vx{7w�{}|�� v�|us�w���tHz·¡¼s+~!��vx{Nwuvx��t v�r v�t1|�{}|��	v�r�wus�{}�����1r1�¦©7�1���6vxwuv��L� {}v�r�{}|
�1r�wuvx��t�{}|�{}r��`v�rHzor1©Âzor1��zo�L{��1r�s�{}|�w���t�{}vx�1{}r?���9w6vxwus6�-{}�=zor1r�s+~H��z�w�w!v�r�{}v�r�{}�
w����x��t�{}r��D�¥�1{}���8{}v�r§{}v�r1©+{}��r�{}|�|�{}y1|���w�{}r�s�zosuv��L{}|�5�L{}r�s&�L��r�w�su|u�1vx{}|us!�&{}|��1{}r
�=zor1r?~��1{}|9���1|���t�w�{}v�r¤r��1su©+{}r1�4z·��v��(vx{}|�{}r��1{7w���{}|utHzo��s�{}r���vx{5w�{}���8{}r! 	|�{}vxw�{
{}|u©+{}�1�=s+~e��vx{�zo����tD��vx{�t�{}s�{}|����L{}r�{}r"'�L{}r�s�{}r�t�{}|u�L��|u�1|uv�r1�L{}r?�

�9w5�!v�|��N��z�w#��{}|ut��o��sur1vxw�©7�!vxw���t�{}r �1{}r$ 	|��·¡¼{}|�{}r1©+{}r �1{}|�t�{}s�{}|����L{}r�{}r
'�L{}r�s�{}r��1r��¤�1{}r% 	|��·¡ª{}|�{}r1©+{}r��1{7w���zo©7�1�L{}t�&�|uv��L{}r�|�{}y1|���w�{}r�s�zosuv��L{}r�qOr��L{��
wus���|�w�zorHzo���¥w�vx{}|us+��'�zo�8{}vQwus�{}����s5wuvx��t�t�{}|�zo��w+~���z�w�w5�1{}|6�3{}r1v��L{}|'|uvxwuv��L�=w���t�{}�
�1{}|��8{}vx�1{}rDt�{}s�{}|����L{}r�{}r qFr��L{7wus���|�{}rT��vx{( 	|�{}vxw�{��1{}|)�`v�rHzor1©Âzor1��zo�L{}r wus��o|��
�L{}|?�-{7{}v�r�«���w�wus`zo�xw?�1{}|Swus��o|u�L{}|?|uvxw�v��L�=w���t�{}��{=�*''vx{7w�{7w+�	|u�L{}�1r1vxwQ�1�x{}v��1sSw�{}����wus
��zor1r§�-{7wus�{}t�{}r?~¥�&{}r1r��1{}|!wus��o|u�L{}|�|uvxwuv��L�Lz+�L{}|�w�{,5�L{}r�s6�1{}r�5r�wuy1|u����t�zo��¡
��vx{�zor1r��ot�{}|ur����L���(y1�x{}sus�{-'��wu©Âzot1���1r1�¤v�r�{}v�r�{}�/.�zosu�1|u©7��wus�zor���t��o��s+�

0 1�2�35476�8:9�;#3�<=6>2

?A@�BDCDEGFIHJBKHMLN@%L	OQP�R7SQT7UWV ÷YX[Z	\[]_^	` LNabB�E	cIcICbL[E	dfeIg*a�L	O�E	abaKg*B�cICKHJdhHM@jikE	abaKl ` gmeIL ` LGn
iNgh@Ig*LNlIaoE	iNg*@�BKaoL	C ^ g*p�ljHJqGE	rMg*@[BDrJs ^ BDejg%g_t�HMabBKgh@Id*g>LGOuE�CKg*cICKg*aKgh@[BDEGBDHvqNg�EGiNgh@[BYw�x)l�B
HM@[qNg*abBDL	CKa�E	Cbg�@ILGB�eIL ` LNiNg*@IghL	lIa�E	@jFyBDeIHJa!d*LNlIrMFzrMghE	FzBKL{cICKL	|IrMg ` a%HM@ ` L�FIghrJrMa
lIaKHJ@Ii"L	@IgWCKg*cICKg*aKgh@[BDEGBDHvqNg!HJ@IFIHvq�HJFIl}E	r�~�O�L	C�E�FjHMaKd*lIaKabHMLN@:aKg*g��������kT7��V ÷�X	X[�N]�� w

?A@�BKeIHMa-c}E	c�ghC ^ ?mO�L�dhlja(LN@�E	iNgh@[BKa(��eIL$FIHv��g*CoHJ@�BKeIghHJC(EGBbBDHvBDlIFIg*a-BKL��mE	CbF{CKHJaK�
E	@IF"E	@}E	rvs��*g�eIL���BDejg*s�EG��ghd=B�ghp�lIHMrJHM|ICbHMl ` p�l}E	@[BDHvBDHJgha�E	@IF�cICbHMdhg*a�lI@IFIg*C�FjHJ��ghCKg*@[B
dhLN@Iabl ` cjBDHJLN@zc�LNabaKHM|jHMrMHvBDHJgha ^ E	@IFzBKeIgh@zg=tjE ` HM@Ig�BKeIg�@}EGBDljCKg�L	O,E�CKg*cICKg*aKgh@[BDEGBDHvqNg
E	iNgh@[B���eIL�CKg*aKlIrvBDa-HM@�BDeIg�aKE ` gWcjCKHMd*gha-E	a,�#LNlIrMF:L�dhdhljC���HvBDe�BDeIg�eIg=BDg*CKLNiNg*@IghL	lIa
E	iNgh@[BKahw

?�B�HMauabghg*@�BDe}E�B�BKeIg�CKg*cICKg*aKgh@[BDEGBDHvqNgkEGiNgh@[B�rML�LN��a ` LNCbg,rMHJ�	gmBDejgorJghaKa�CbHMaK��E�q	ghCbaKg
LN@Ig ^ g=qNg*@�HJO(BKeIg ` LNCbg�CbHMab��E�q	ghCbaKg�E	i	gh@[B�L���@Ia"@IgYEGCKrJs�BKeIg���ejLNrMg:dhLN@[BKHM@IiNg*@[B
dhLN@Iabl ` cjBDHJLN@�HM@yLN@Ig$a�BfEGBKg�L	O�@}EGBKlICKgGw��,eIg�cICKg=O�ghCbgh@Id*gha�L	O,BDejg$CKg*cICKg*aKgh@[BDEGBDHvqNg
E	iNgh@[B:FIHJaKcIrME�s¡ }CbabB:HM@Id*CKghE	aKHJ@Ii ^ BDeIg*@¢FjghdhCbgYE	abHM@Ii ^ CKg*r£EGBKHJqNg�CKHMab�¤EYqNg*CKabHMLN@¥��HJBKe
iNCKL���HM@ji�d*LN@Iabl ` c�BDHML	@:c�LNabaKHM|jHMrMHvBDHJghahw

�,e}E�B�eIg*BKghCKL	iNgh@Ig*LNlIa�E	iNg*@�BKa�dhE	@¥HM@j¦IlIgh@Id*gyEGaKaKg=B:cICKHJdhgha�dhE	@§|�g{O�LNlI@jF§HJ@
aKg*q	ghCKE	ruc}E	c�ghCba ^ ablIdfe¨E	a>P�©+ª�T7�7«§V ÷�X	\N¬[]=^� ©}®�©��W¯+ª�©�°y±�©+ª�«�©+�§V ÷�XNX8÷�]�^ EG@IF
²#�5T��´³�©�°�±+®�T7¯�ª�©}®�µ��¶°j±+R7·���T7¸´�kT��Q¹+T7�ºV ÷�X	XN\[] w¼»½dhrJLNaKg*rJszCKg*r£EGBKghF�c}E�n
c�g*C-HJak¾o©+�7�´���7¿�Tu°�ÀzT�¹uUÁ¸�T��¡V �	¬	¬N¬[] HJ@���ejHMdfe{E�abLGnAdhE	rMrJghF�cICKHJdhHJ@Ii�CKg*cICKg*aKgh@[BDE�n
BDHJq	g�E	iNg*@�B�HJa,dhLN@jabBDCblId*BKghF���eIL�iNgh@jghCDE�BDgha,BKeIg�aDE ` gkcICbHMdhg*a�E	a-E	@�ghd*LN@IL ` s$��HJBKe
E	iNgh@[BKa!FIHv��g*CKHM@ji�HJ@zBDejghHMC>EGBbBDHJBKlIFIg*a%BKLÁ�)E	CbF�CKHJaK�+w�?�B!HJa%O�LNlj@IFyBDeIEGB>BKeIg�cjCKHMd*HM@Ii
CKghcjCKghabgh@[BfE�BDHJq	gkE	i	gh@[B�FIHMabcIr£EYs�auFIghd*CKghE	aKHJ@Ii>CbghrMEGBDHvqNg,CKHJaK��EYq	ghCKabHMLN@ ^ rJgYE	FjHM@IikBKL%d*ghC�n
BfE	HJ@�dfe}E	@jiNghakHJ@�LNc�BDHML	@�cICbHMdhg*ahw-?A@ ` s ` L�FIg*r ^ ?mO�LNrJrML��¶¾o©+�´�7���´¿�Tu°�ÀzT�¹�UÁ¸´T7�

�



V �	¬N¬	¬[] E	@jF�E	aKabl ` g!BDeIg!aDE ` g!@ILGBDHML	@�L	O�E�CbghcICbghabgh@[BfEGBKHJq	g�E	iNgh@[Bhwk?,CKg*cIr£E	d*g!BDejg
eIg*BKghCKL	iNgh@Ig*LNlIa�E	iNg*@[BDa�|[s!EkCKghcjCKghabgh@[BfE�BDHJq	g�E	iNg*@�B���HJBDejLNljB�dfeIE	@IiNHJ@Iikghp�lIHJrMHJ|ICKHJl `
cICKHJdhgha#E	@IF"E	iNi	CKghiNEGBDg,d*LN@IaKl ` cjBKHMLN@�w��(µ��´UÁ®�T7�´®����´��«�©+U!V ÷�XN\[�	] aKeIL���a�HJB�HMa�c�LNa�n
aKHM|jrMg�BDL> I@IF$aKljdfe�E!aKHJ@IiNrJg-d*L ` c�LNabHJBKg-d*LN@Iabl ` g*C#��HvBDe�cjCKg*O�g*CKg*@Idhg*a)BDe}E�B)eIgoL���@Ia
BDeIg ` E	Cb�	g*B�c�L	CbBKO�L	rMHML,��HvBDe�cICbHMd*gha7BKe}EGB�E	CKg#FIg*BKghC ` HM@jghF�HJ@!BDeIg#ghp�lIHJrMHM|jCKHMl ` lI@IFIg*C
` lIrJBKHMcIrJg(d*LN@IaKl ` g*CKahw

?A@ ¾o©+�7�´���´¿�T�°�ÀzT�¹uUÁ¸�T�� V �G¬N¬N¬[] E�BA�#LGnAc�ghCbHML�F¢»oCKCbLÁ�mn��(gh|jCKghl ghdhL	@IL ` s
��HJBDe"lI@Id*ghCbBDE	HM@"dhLN@jaKl ` cjBDHJLN@�c�LNabaKHMrJHJBKHMghauHJ@�BKeIg(abghd*LN@IF$c�ghCbHML�F"HJa)E	abaKl ` ghF�wu�,eIg
HM@IHvBDH£EGr�g*@IFIL�� ` g*@[B#HJa�BfE	�Ggh@"E	a�EWcICKLYt�s�O�LNC�BKeIg�dhLN@jaKl ` cjBDHJLN@�HM@�BKeIg, }CKa�B�c�g*CKHML�FQw
?�B�HMa�E	abaKl ` ghF�BKe}EGB�BKeIg$aKg=B�L	O-abBDEGBDg*a�LGO�@}EGBDljCKg�HMa!aKl���dhHJgh@[BDrvs�FIg*@IaKg ^ abL{BDe}E�B
g*qNg*Cbs�rMg*q	ghr-L	O�c�LNaKHvBDHJq	g:O�l�BDlICbg{E	iNi	CKghiNEGBDg:dhLN@jaKl ` cjBDHJLN@�HJa�c�LNaKabHM|IrJg ^ EG@IF¤HJB"HMa
O�LNlI@IF�BDeIEGB ^ EGa,LNljBDcjljB,BDg*@IFIamBDL��*ghCKL ^ BDeIgWCbHMab�$EYqNg*CKaKHJLN@ ` ghE	aKljCKgWL	O´BDeIgWcjCKHMd*HM@Ii
CKghcjCKghabgh@[BfE�BDHJq	g�E	iNg*@[B(rJL�LN��a-rMHJ�	gWBDeIg%LN@Ig%L	O�BKeIg ` LNCbg>CbHMab��EYqNghCbaKg�EGiNgh@[BYw��¥ejgh@
dhLN@Iabl ` cjBDHJLN@�BDg*@IFIamBKL�HM@j }@jHJBAs ^ BDejgkcICKHJdhHJ@Ii!CbghcICbghaKg*@[BfEGBKHJqNg%E	i	gh@[B,rML�LN��a)rJHM�GgoBDejg
rMghaba�CKHMab��EYqNg*CKaKg%LN@IgGw

?A@ ` s�EG@}E	rJs�abHMa ^ HJ@IabBKgYE	F�L	O�lIaKHJ@IiyBKeIg�HJ@IHJBKH£E	r,g*@IFIL�� ` g*@[B�E	a�E¨cICKLYt�s�O�LNC
BDeIgodhLN@Iabl ` cjBDHJLN@"HJ@�BKeIg� }CKa�B)a�BfEGBKg ^ BDeIg-g=tjE	d=BmljBKHMrMHvBAs ` E�t�H ` HM�*HM@Iikd*LN@Iabl ` c�BDHML	@
q	EGrMlIg*amE	CbgodhE	rMd*lIr£EGBKghF�O�LNC#E% }@IHvBDg-@�l ` |�ghC�L	O5abBDEGBDg*a)L	OQ@}EGBDljCKg	wu�,ejHMa�cICKL�dhg*ghFIHJ@Ii
rMgYEGFIa:E�FjHJ��ghCKg*@[B�CbghablIrJB	�¡»oa�dhLN@Iabl ` cjBDHJLN@¢BKgh@IFja�BKL �*ghCbL ^ BDejg¨CbHMab��EYqNghCbaKHJLN@
` ghE	aKlICbg�L	O#BKeIg�cICKHJdhHJ@Ii�CKg*cICKg*aKgh@[BDEGBDHvqNg"E	iNgh@[B�FIL�gha�@ILGB%E	cIcICbL[E	dfe¼BDeIg�qGE	rMljg�L	O
BDeIg ` LNCbgoCbHMaK��EYqNg*CKabgWLN@Ig	wu�,e�lIa ^ BDeIgoCKg*cICKg*aKgh@[BDEGBDHvqNgW»(i	gh@[B�E	rJrJ�)E�s�a#rML�LN��a ` LNCKg
rMHM�Gg!BDejg ` L	CKg!CbHMab��EYqNg*CKabg"EGiNgh@[B�E	@jF¼BKeIg�cICbHMd*ghakL	O�BKeIg�aKg*dhlICbHJBKHMgha�EGCKg�d*rMLNabghC(BKL
BDeIg�cICbHMdhg*a�dhCKghEGBDg*F�|[s$BKeIg ` LNCbgWCKHJaK�$EYq	ghCKabg�E	i	gh@[B�|�g*HM@Ii�E	rJrMLN@jgWEGB,BDejg ` E	Cb�	g*Bhw

�,eIg!c}E	c�ghCkHJa(LNCbi[E	@IHJ�hghF{E	a(O�LNrJrML���a	�,?A@�abghd*BKHMLN@ ��^ BDejg!BDeIg*LNCKg=BDHJdYE	r ` L�FIghr´HMa
HM@[BDCbL�FIljdhghF:E	@jF�BKeIgWghp�lIHJrMHJ|ICKHJl ` dhLN@IFjHJBDHJLN@Ia,EGCKgkFIg*aKd*CKHM|�ghF�w��,ejg%d*LN@IFIHvBDHJLN@Ia)O�LNC
BDeIg)O�CKE	d*BKHMLN@ja�L	O+d*LN@IaKl ` cjBKHMLN@!L	O�|�L	BKe�E	iNg*@[BDauE	CbgmFIg=BDghC ` HJ@IghF!HM@!BKeIg) }CbabBuc�ghCbHML�F
E	@IF{HJ@�gYEGdfe�abBfE�BDg!LGO�@}EGBDljCKg!HJ@�BKeIg!abghdhL	@IF�c�g*CKHJL�FQw�?A@{abghd=BDHML	@�
 ^ BDeIg ` L�FIghr�HMa
aKLNrvqNghF�@�l ` g*CKHMdhE	rMrvs�E	@jF BDejg�HM@�¦}lIgh@jdhg�LGOWFIHJ��ghCbgh@[B"dhLN@Iabl ` cjBDHJLN@ c�LNabaKHM|jHMrMHvBDHJgha
HMa�aKeIL���@Qw�?A@zabghd*BKHMLN@� ^ BDeIg�CKg*cICKg*aKg*@�BDEGBDHvqNg"HM@[qNg*abBDL	C%��eIL:iNg*@IghCKEGBDg*a>BDejg�aKE ` g
cICKHJdhgha#E	a�BDeIg-eIg=BDghCbLNiNg*@IghLNljamE	iNg*@[BDa�HMa�FIghabdhCKHJ|�g*FQw�?�abeIL���BDe}E�B�BKeIg-CKHMab��EYqNghCbaKHJLN@
L	OWBDeIg�CKg*cICKg*aKgh@[BDEGBDHvqNg¼E	iNg*@[B$FIL�gha"@IL	B$|�ghd*L ` g:BKe}EGB$LGOkBDeIg ` L	CKg�CbHMab��E�q	ghCbaKg
E	iNgh@[B)E	a�dhLN@Iabl ` cjBDHJLN@�BKgh@IFja#BDL%�hg*CKLIw���ghd=BDHML	@��WcICKL�q�HMFIg*a�BKeIg ` E	HJ@�dhLN@Id*rMlIabHMLN@ja
L	O7BKeIg�c}E	c�ghC*w

� ������� 6�8����

�yg$d*LN@IabHMFIg*C�E�BA�#L�c�g*CKHJL�Fz»(CKCbL��mn��(g*|ICKg*l¡g*dhLN@jL ` s¼��HJBKe�E�aKHJ@IiNrJg"c�ghCbHMaKeIE	|IrMg
iNL�L�F!��eIHJdfe�HMa�lIabghF�E	auEk@�l ` ghCKE	HMCbg)BDL(cICKHJdhg�E	rJr� }@IE	@IdhHME	r�E	aKabg*BDa�HJ@!BDeIg,g*dhLN@jL ` sNw
�,eIg>g*dhLN@jL ` s�HJa,c�LNcjlIr£EGBKghF�|[s$BA�#L�E	i	gh@[BDa����� "!$#�w

�,eIg�g*dhLN@IL ` s�HJa�q�HJg*�#ghF¡HM@�BA�#Lzc�ghCbHML�FIa ^ BKeIg� }CKa�B�c�g*CKHJL�F ^�% �'&�!( Nwz�,eIg






abBfE�BDg(LGOQ@}EGBKlICKg��%HJ@�BKeIg(abghd*LN@IF$c�ghCbHML�F"HJa�lj@Idhg*CbBfEGHM@Qwu�,eIgoaKg=B)L	OQc�LNabaKHJ|IrMg�abBDEGBDg*a� ���  !������ !	��
��HMa, }@IHvBDg ^ eIg*@Idhg���� � wm�,eIg!E	iNiNCbghi[E�BDg�dhLN@jaKl ` cjBDHJLN@����(HM@�BDejg
 }CKa�BWc�g*CKHJL�F�HMa(d*ghC�BfE	HJ@�E	@IF{@jLNC ` E	rMHJ�hg*F�BDL�LN@Ig ����� �  Nwo?A@{BDeIg!aKghd*LN@IF�c�ghCbHML�F
% �  ^ E	iNiNCbghi[E�BDg�dhLN@jaKl ` cjBDHJLN@�q	EGCKHMg*a,��HJBDe�BDejg>a�BfEGBKg>L	O�@}EGBKlICKgGw��W@IL���rMg*FIiNg%L	O
BDeIgkL	|��bghd=BDHJq	gkcICbLN|}E	|IHJrMHvBAs�FIHMa�BDCbHM|IljBKHMLN@"L	O5BDejg(L�dhdhljCKCKg*@IdhgWLGO�abBfE�BDg��>HMa)d*L `�` LN@
BDL¼|�LGBDe¡E	iNg*@�BKahw��,e�lIa ^ eIg=BDg*CKLNiNg*@IghL	lIa�EG@IF�aKlI|��bg*d*BKHJqNg:g=t�c�ghd=BfEGBKHMLN@Ia�eIE�q	g�@IL
cIr£E	d*gmHM@!LNlIC ` L�Fjghr w´�,eIg,H ` c}EGd*B7L	O�eIg*BKghCKL	iNgh@Ig*LNlIaug_tjc�ghd=BfEGBKHMLN@jauHMa�HJ@[qNgha�BDHJi[EGBDg*F
|�s  ©}®�©+�W¯+ª�©�°�ÀyR7��®�¸5¹�V ÷�XNX � ] w

» d*L ` cIrMg=BDg! }@IE	@IdhHME	r ` E	Cb�	g*BkLNc�g*@IaWHM@{BKeIg� }CbabB�c�ghCKHJL�F ^ ��eIg*CKg�dhLN@[BKHM@IiNg*@[B
dhLN@Iabl ` cjBDHJLN@Ia�O�LNC�BDeIg:aKg*dhLN@jF¤c�g*CKHJL�F¡E	Cbg�BKCDE	FjghFQw����"a�BfE	@jFIa"O�LNC�BKeIg�»(CKCbL��mn
�(gh|ICbghl�g*p�ljHMrMHJ|ICKHJl ` cjCKHMd*gha!V a�BfEGBKg>g*p�ljHMrMHJ|ICKHJl ` cjCKHMd*gha ] O�LNC�dhL	@IaKl ` cjBKHMLN@:L	OuLN@jg
lI@IHJB�L	O�BDeIg$i	L�L�Fy��eIg*@ a�BfEGBKg$L	O-@}EGBKlICKg��{CbgYE	rJHM�*ghahw�»mB�BKeIg$|�ghiNHJ@I@IHJ@Ii{L	O�BDejg
 }CKa�B,c�g*CKHJL�F$ghE	dfe�E	iNg*@[B,HMa#LÁ��@ja,E!O�CDE	d=BDHJLN@ �"!QL	O5BKeIgWE	i	iNCKg*i[EGBDgodhLN@jaKl ` cjBDHJLN@$HJ@
BDeIg� }CKa�B(c�ghCbHML�F:E	a-�#ghrJr�E	aoE�d*r£E	H ` L	O�E	iNiNCbghi[EGBKgWdhLN@jaKl ` cjBDHJLN@:HM@:gYE	dfe�abBfE�BDg%L	O
@}EGBDljCKg�HM@�BDejg-abghd*LN@IF�c�ghCbHML�FQw´�,eIgod*LN@[BDHJ@IiNgh@[B�dhL	@IaKl ` cjBKHMLN@:V�dhLN@[BDHJ@IiNg*@�B�d*r£E	H ` a
LNCm»(CbCKL��mnAabghd*lICKHvBDHMg*a ] O�LNC)BDejgkdhLN@jaKl ` cjBDHJLN@$HJ@�BDeIg(aKghd*LN@IF�c�ghCKHJL�F"dYE	@�|�g(BKCDE	FIg*F
|�g=BA�)g*gh@�BKeIgWBA�)L"E	iNg*@�BKahw

�,eIg%E	i	gh@[BDa�e}EYqNg�BDejg�O�L	rMrML���HJ@Ii�g=t�c�ghd=BDghF�ljBDHJrMHvBAs"O�lI@jd*BDHJLN@ �

#$!&%(')!+* �-,�!&%(')!/. �	*"0213! �546 �&798;: �	,�!<%(')!�. �)* V ÷Á]

��HJBDe ,�!=%5'	!(*�� ' 8<>@?BA!
 DCFEG! � V �N]13!)FIg*@IL	BKgha>BKeIg�aKlI|��bg*d*BKHJqNg�FIHMabdhLNlI@[B>CDEGBKg�EG@IFHEG!�BDeIg�»(CbCKL��mn&IuCKEGBKB ` ghE	aKljCKg�L	O

CKghrMEGBDHvqNg-CKHJaK��EYqNg*CKaKHJLN@�O�lI@jd*BDHJLN@�LGOQBDeIg�J�KLK�» l�BDHMrJHJBAs>O�lI@Id*BKHMLN@"L	O�E	i	gh@[B��&M_w : �mHMaBDeIg�c�LNaKHvBDHJq	gWcICKL	|}E	|IHJrMHJBAs"L	O´BDeIg�L�dhd*lICKCbgh@Id*g>L	O7abBDEGBDgN��wO�E	dfe�E	iNgh@[Boe}E	a,BDL�dfeIL�LNaKg!E�d*LN@Iabl ` c�BDHML	@:cjCKLNiNCKE ` BKL ` E�t�H ` HM�*gkg=t�c�ghd*BKghF
ljBDHJrMHJBAs"lI@IFjghC,BDeIg�|IljFIiNg*B-CbghabBKCKHJd*BDHJLN@ �

'	!/. �P0 � 46 �&798 ���	'	!/. � �Q�"!SR<���T0
� 46 �&798 ���U���WV�� V 
 ]

?A@�ghp�lIHJrMHJ|ICKHJl `�^ BKeIg ` E	CbiNHM@}EGrmCDEGBKgha�L	OkablI|Ia�BDHJBKljBDHJLN@�O�LNC�E	rMr�E	i	gh@[BDa�ghp�l}E	r�BDejg
abBfE�BDgkcICbHMd*ghahwYX}CbL ` BDeIgoO E	d*B�BDe}E�B)BDejgkdhLN@jaKl ` cjBDHJLN@�HJ@"BKeIg( }CbabBmc�ghCbHML�F�HJa)aKg*dhlICbgZ ��eIg*@�BDejg!E	i	gh@[BDa�e}EYqNg%BDL�FIghd*HMFIg�BDejg>d*L ` c�LNabHJBDHJLN@$L	O7BDeIg*HMC�c�LNCbBbO�LNrMHJLNamL	O7dhLN@�nBDHM@jiNgh@[B�dhrME	H ` a Z E	rMr�dhLN@Iabl ` cjBDHJLN@�LNcjBKHMLN@Ia#HM@$BKeIgWaKg*dhLN@IF:c�ghCKHJL�F�dYE	@�|�gkq	EGrMlIg*F[<\ å�ÖY]�×Ã×OÜ7ä�ð¼æ?×�ß7ÙFÙ	ï�Öàß·ØFó�×OÖ�Ó Ø�ö=Ö&^�ÒLÖàö¨ßÂØ`_�a�bDc<d dfehg5ehikjfj�g5eli5jc d ehg5ehikjfj õnmLÜÂ×$_�a�o!äQÖ!å�ß}ÔÂÖ3ÙOåLÖYpàßÂØOÖ
ÜÂÝ8çÕÜÂãoß+×ÃÓÚÙÃåLï�Óhp&ó=ÙÃÓòçÕÓÚÙ�Û�ÝxóLÒqp�ÙOÓÕÜÂÒ�õ

�



HM@�CKg*r£EGBKHMLN@$BKeIg ` E	CbiNHM@IE	r�l�BDHMrJHJBAs"L	O´BDeIg�dhL	@IaKl ` cjBKHMLN@�HM@$BKeIgW }CKa�B-c�g*CKHML�F �

�����Q13! : � ,��! %5'	!/. �	*, � � %5'	!/. �)* �Q13! : � � ')!�. �')!�. ��� >@?BA �
� !	� V � ]

X+L	C"d*LN@[qNg=t�cICbg*O�ghCbgh@Id*gha ^ E	@ HM@IHvBDHME	rmE	rJrML�dYEGBKHMLN@���HvBDe c�LNabHJBKHJqNg��#gYE	rvBDe�O�L	C�ghE	dfe
E	iNgh@[B ^ E	@jF{@ILN@��hghCbL$LNljBKcIljBoHM@�E	@[s�a�BfEGBKg ^ BDeIg%cICbLN|IrMg ` e}E	a(E"lI@IHJp�lIg!abLNrMljBKHMLN@
 ©�·���©�R�V ÷�XN\[�	] w

�,eIg!cICKHJdhg>q	ghd=BDLNC � � %f�n8 !������ !k�3� 4 *���HJrMr�dhrJgYE	CoE	rMr ` E	CK�Gg*BDa-O�LNCkEGrMr�dhLN@[BKHM@IiNg*@[B
dhr£EGH ` a	� �6 !f798 ')!�. � �Q��� � � � � V � ]

x)ghdhE	lIaKg�L	O}BKeIg,@ILNC ` EGrMHM�hEGBDHJLN@N������ ^ BDejg)O�CDE	d=BDHJLN@�L	O�E	i	gh@[B�� a��5dhLN@jaKl ` cjBDHJLN@�HJ@
BDeIg% }CKa�BWc�g*CKHJL�F�E	iNiNCbghi[E�BDg%HMa(g*p�l}E	r�BDL�ejHMa(d*LN@Iabl ` c�BDHML	@ �S'	!/. �
	 ����� ')!/. �hwo�,e�lIa ^
V � ] abLNrJq	ghF�O�L	CD')!/. �-E	@jF:HJ@IaKg*CbBKghF:HM@zV � ] i	HJqNg*a�6 ! 798 '	!/. � � 13! : ��3� � 8�k?BA �Q��� � � � � � V� ]
x#s�ghp�l}E�BDHML	@�V�� ] BDeIg�cICbHMd*gkqNghd=BDLNCY�:HMa,H ` cIrJHMd*HJBDrvs�FIg=BDghC ` HJ@IghF�w
����� ������������ "!# "$%�& "!('*),+.-����� "!#�/!0��1(243(�5'6�7-829�5�/ �:
�,eIghCbg"HJa�E$FIHJ��ghCbgh@Id*g�|�g*BA�#ghg*@yBDejg�dhLN@Iabl ` cjBDHJLN@¼L	O�LN@Ig�E	iNg*@�BN'	!/. �%HM@{BKeIg� }CKa�B
c�g*CKHML�F¨E	@IFzeIHMaWO�CDEGd*BDHJLN@¼L	O�BDeIg�HM@IHvBDHME	r´�#gYEGrJBDe �"!Aw"?�B%HJa%abeIL���@yHJ@yE	cjc�g*@IFIHvt�»
BDe}EGB�BKeIg�CKghrMEGBDHJLN@$HJa,iNHJq	gh@:|�s �

�"! �Q')!/. � R  0<; �>=@? �3�BA 13! : !/. �
	 �3�>C 8�k?BA 0 ; �>=@? �3�	��� V � V ZN]

�,eIguCbghrMEGBDHJLN@�V Z	] HMa5d*gh@[BDCKE	rNHM@kBKeIHMa ` L�FIghr wED>�7L�lI@jFIghCbabBfEG@IF>HvBDaQCbghrJg*qGE	@Id*g ^ dhLN@IabHMFIg*C
BDeIgodYE	abg(L	OQBA�#L�E	i	gh@[BDa#e}EYq�HJ@Ii!BKeIgoaKE ` g(HM@jHJBDHME	rjg*@IFIL�� ` gh@[BYw��´L!dhrJgYE	C�BDejg ` E	C�n
�	g*B ^ HM@�BKeIgk }CbabB�c�ghCKHJL�F ^ �#gWe}EYqNgN� 890F� � � '�8<. �`0F' � . �m��HJBDe '�8<. � � ' � . � � &�GFIH� 8T0 � � �  	w Oup�lIEGBDHJLN@¡V ZN] FjHJ��ghCKaW|�g*BA�#ghg*@zBKeIg�E	iNg*@�BKa�LN@IrJs�HM@�BKeIg�O�LNrMrJL���HM@Ii
g=t�cICKg*aKabHMLN@:O�LNC,gYE	dfe�abBDEGBDgWL	O�@}EGBKlICKg � �A 13! : �J	 ����C 8�k?BA � V \[]K/L ÒNMPORQSQSTUQ*V*W5X�YZW\[5]�^6W�_a`cb+ë·ëÂëeduá8ÙOåLÖ�ÓÕÒLÓÚÙÃÓÕßÂçQÖàÒ�ö=Ü7ä	ï�Ö�ÒoÙ�ÓÕØ5ÙÃßJfÂÖ�ÒDßÂØ5ßIgL×ÃÜih�Û�ÝxÜÂ×'ÙOå�Öp�ÜÂÒ�ØOóLïjg=ÙÃÓòÜ·Ò(ÓòÒ(ÙÃåLÖY^�×ÃØFÙkg¥Ö�×ÃÓòÜ=ö1õml`ó=Ù L Ö�h=ßÂï�ÓòÒLÖ6ÙOåLÖ�ö=Óon�Ö�×ÃÖ�Ò p�Ö"p¥Ö�Ù�ä`Ö�ÖàÒ¨ÙOåLÖ'ÓòÒLÓòÙOÓ ß+çeÖ�Ò�öLÜ7ä�ð
ï�ÖàÒ·Ù	ß+Ò�ö�ÙOåLÖ p�Ü·Ò�ØOóLïjg=ÙOÓÕÜÂÒ�ÓÕÒ�ÙÃåLÖ`^�×ÃØFÙ&g¥Ö�×ÃÓÕÜ�ö�õ \ å�Ö9ÓÕÒ@q�óLÖàÒqp�Ö3ÜÂÒ�ÙÃåLÖPgL×OÓlp�Ö�Ø?ÓÕÒ�ÙÃåLÖ&Ö p�Ü·ÒLÜÂï'Û
Ó Ø�ö=Ó Økp�ó�ØÃØFÖ�ö�ç ß7ÙÃÖ�×�õ

�



»(aKabl ` HM@Ii¼|�L	BDe¡E	iNg*@[BDa�e}EYqNg�BDejg�aDE ` g$BDH ` g$cjCKg*O�g*CKg*@Idhg*a 1n8 � 1 � ^ BKeIg�qGE	rMlIg
L	OoV \[] HMaoiNCKghEGBDg*CoO�LNC-BDeIg�rJghabakCKHJaK�:EYqNghCbaKg�E	i	gh@[BWe}EYq�HM@Ii$E�a ` E	rMrJghC�CKHJaK��EYqNghCbaKHJLN@
` ghE	aKlICbg¼V(E 8�� E � ]=^ HJO)BDeIg$cjCKHMd*g$HMa>aKl���d*HMgh@[BKrJs�a ` EGrMr ^ ����� 8��� w�?A@�BKeIHMa>dYE	abg1�� : �J	 ���	�  ^ E	@IF¨aKL�g_tjcjCKghabaKHJLN@�V \N] HMaki	CKgYE�BDghCWO�LNCoBDeIg�|IHJiNiNghC(g=t�c�L	@Igh@[B  B	 EG! ^
��eIHMdfe:|�g*rMLN@jiNamBDL�BDeIg�rJghaKa,CbHMab��EYqNghCbaKg>E	iNg*@�Bhw�?�O� 46 �&798 ���@A 1n8 : �J	)���>C 8�k?�
 � � 46 �&798 ���@A 1 � : �J	)���>C 8�k?� ! V X[]

BDeIgkrJghaba)CKHJaK��EYqNg*CKaKgkE	iNgh@[Be� amd*LN@Iabl ` c�BDHML	@�aKeIE	CKg ' � . �mHJa#a ` E	rJrMg*C�BKe}E	@�BKe}EGB#L	O5BDejg
` LNCbgWCKHJaK��EYqNg*CKabg>LN@jg	w

�,e�lIa ^ BKeIg�dhLN@Iabl ` cjBDHJLN@WaKe}EGCKg�L	O�BDeIgurJghaKa�CbHMaK�(EYqNghCbaKg#E	iNg*@�B�HJ@kBDeIgu }CbabB�c�ghCbHML�F
HM@Id*CKgYEGaKgha���HJBKe�BKeIgocjCKHMd*goLGO5E�dhLN@[BDHJ@IiNg*@�B#dhrME	H ` E	@IF�E%FIg*dhCbgYE	abHM@Ii>cICKLN|IE	|IHMrJHJBAs!L	O
L�d*dhlICbCKgh@jdhg	w

��� � ������������ "!# "$%�& "!('*),+.-����� "!#�/!0��1(2 '�2m�  �! :#-829�5�/ �:
��H ` HMrME	CKrvs ^ ?7dhE	@�FIg=BDghC ` HJ@IgmBDejgmO�CDE	d=BDHML	@�L	O�dhLN@jaKl ` cjBDHJLN@�HM@!gYE	dfe�abBDEGBDg,L	O�@}E�BDlICbg
HM@�BDeIg�abghdhL	@IF�c�ghCbHML�F Z O�LNCmBKeIg�FIghCbHJqGEGBKHMLN@$abghg>E	cIc�gh@IFjHvt:x(w�,eIg�abe}E	Cbg�L	O-dhLN@Iabl ` cjBDHJLN@�L	O-LN@Ig�E	i	gh@[B�HM@�EG@ EGCK|IHvBDCDEGCbs¨abBDEGBDg�L	O-@}E�BDlICbg� � � HJa�iNHJq	gh@�|[s

')!/. ��� �`! ���  0 ; �>=�? ���	������ 0������������� 
� A 0 ; �>=�?! "� �#�$��&% � 
� A
')(* � V ÷�¬[]

x)ghdhE	lIaKg-L	O+BDejg,g=t�c�L	@Igh@[BDa�dhL	@�BDE	HM@jHM@IikBKeIg ` ghE	aKljCKg,L	O�CKHJaK�>E�q	ghCbaKHML	@ ^ V ÷�¬[] FIHJ��ghCba
|�g=BA�)g*gh@{|�L	BDe:E	i	gh@[BDa-E	d*dhLNCbFIHM@Ii�BKL� ���1 � : �


� A 0 6�>=�?! "� � ����3� �

� A � V ÷�÷Á]

�,e�lja ^ BDeIg,d*CKlId*H£E	r�c�LNHM@[B�HJa�BDejgmcICKHJdhgmLGO�BKeIgmg_tIE ` HJ@IghF�a�BfEGBKgmL	O�@}EGBKlICKgmHJ@�CKg*r£EGBKHMLN@
BDL�BKeIg!L	BKeIghCocICKHJdhg*akL	O�BKeIg�dhL	@�BKHM@Ii	gh@[Bkd*r£E	H ` a*w-?�O�BDeIg�LGBDeIg*C(cICbHMdhg*akE	Cbg!a ` E	rJrMg*C ^
BDeIg*@ ���J	 ���+�  $EG@IFzBKeIg�BKghC ` A ���\	 ��� C 
� A HMa�iNCbgYEGBKghC�O�LNC�a ` E	rMr�g=t�c�L	@Igh@[BDa*w��,eIg
a ` E	rMrJghC�g_tjc�LN@Ig*@[B�HJa�CbghrMEGBDg*F�BKL¨BKeIg�rMg*aKa�CKHMab��EYqNg*CKabg{E	iNg*@[BYw¡�,e�lja ^ BKeIg�abe}E	Cbg
L	O)d*LN@Iabl ` c�BDHML	@�HMaWiNCbgYEGBKghCkO�LNCkBKeIg�rMg*aKa�CKHJaK�{EYq	ghCKabg�EGiNgh@[B�HM@{BKeIg�dYE	abg�L	O)a ` EGrMr
cICKHJdhgha*wk�,eIg ` LNCbg>CbHMaK�:EYqNg*CKabg�E	iNgh@[BWeIE	akE�HJ@�iNCbgYEGBKghCocICKLNc�LNC�BDHML	@�L	Oug_t�c�g*@IaKHvqNg
dhLN@[BDHJ@IiNg*@�B>dhrME	H ` aWFIlIg�BDL�BDejg"a ` E	rJr�dhL	@IaKl ` cjBKHMLN@¨c�L	aKaKHJ|IHMrJHJBKHMghaoHM@¼BDeIHJa�abBfE�BDg	w-,
V �,eIHJa-HJa,HMrJrMlIa�BDCDE�BDghF�HJ@$ }iNlICbg � HJ@�r£EGBKghC,g=tjE ` cIrJghahw ].B\ å�ÓÕØ�Ó Ø�ß+ç ØOÜ5ÝxÜ·óLÒ�ö(p�Û0/21�3 W�]�`�é$46574edSßÂÒ�ö08 W*Q*V%`Fé$464Âì\d9õ�



� � 9 � �m4�<*;�� ����< � 9����W3�<*6>2��

X+ljCbBDejghC�abBKlIFjs�L	O´BDeIg�cICbHMd*gha�L	O�BKeIg�dhLN@[BKHM@IiNg*@[Bod*r£E	H ` a ` lIa�BocjCKL�dhghg*F�|[s ` gYE	@ja
L	OQ@�l ` ghCbHMdYEGrIaKH ` lIr£E�BDHML	@Iahw´x)g*dYE	lIabgoBKeIg�g=t�c�L	@Igh@[BDa�FIg*c�g*@IF�LN@�BDejg-CbHMab��EYqNghCbaKHJLN@
` ghE	aKlICbg!BDejg*s{d*LNlIrJF{e}EYqNg ` E	@[s�FIHJ��ghCbgh@[B(qGE	rJlIgha*w �,e�lIa ^ BDeIHJa ` L�FIg*r7CbghFIljdhghaWBKL
E:a�s�a�BDg ` L	O)@jLN@�nArJHM@IghE	Ckg*p�lIEGBDHJLN@Ia ^ ��eIHJdfe¼dYE	@¨|�g�abLNrJq	ghF¨|�s�E:@�l ` ghCbHMdYEGr�@ILN@�n
rMHM@jgYE	C�ghp�l}E�BDHML	@�aKL	rJqNg*Chw¢?�e}EYqNg�dfeILNaKg*@¤BDLzlIaKg�EziNCbHMF�rME	HMF�L�qNg*C"BKeIg�CbghrMg=qGE	@[B
CKghi	HMLN@�L	OQc�LNC�BKO�LNrJHMLWdhL ` |IHM@IEGBDHJLN@Ia�E	@IF�BDL%FIg*BKghC ` HJ@Ig,BDeIg-ghp�lIHJrMHM|jCKHMl ` cICbHMdhg*a)EG@IF
dhLN@Iabl ` cjBDHJLN@¥aKe}E	Cbgha:|[s�CKg*c�ghEGBDHJ@Ii�BDeIg�abgYE	Cbdfe cICbL�d*ghFIlICbg���HJBDe ` LNCKg�Cbg* }@jghF
iNCKHJFIa�~ ��ghg	��R7«7«�V ÷�X	XN\[]¤� wX}LNC,BDejghaKg>dhL ` cIljBKghC-aKH ` lIr£E�BDHML	@Ia ^ ?md*LN@IabHMFIg*C-BKeIg!d*LN@IdhCbg*BKg!dYEGaKg!LGO�E	@�g*dhLN@�n
L ` s!��HvBDe�BA�#L%E	iNgh@[BKa�E	@IF�BDeICbghg,c�LNaKabHM|IrJgmabBDEGBDg*auL	O�@}EGBKlICKg,HJ@�BDeIgmabghd*LN@IF�c�g*CKHML�F ^

 � ���jw��,ejgmrMg*aKa�CbHMaK�>EYqNg*CKaKg-E	i	gh@[BuHMa�E	aKabl ` ghF�BDLWeIE�q	g�E(CKg*r£EGBKHJq	g)CKHJaK�>EYqNghCbaKHJLN@
dhL�g ��dhHJgh@[B-L	OTE 8��  ^ aKL�BDe}E�B�eIHMa)BKH ` gkaKg*c}E	CKE	|IrMgWl�BDHMrJHJBAs�O�lI@Id=BDHJLN@�HM@�gYEGdfe�a�BfEGBKg
L	O5@}EGBKlICKgoHMa�rMLNiNE	CKHvBDe ` HMd ^ BDejg ` LNCKg�CKHJaK��EYqNg*CKaKgkE	iNgh@[B)HMa�E	aKabl ` ghF�BKL�e}EYqNg(E>CKHJaK�
E�q	ghCbaKHML	@�L	OTE � ���w��X}lIC�BDeIg*C�c}E	CDE ` g=BDghCba�e}EYqNg�BDL�|�g$ jt�ghF ��x#L	BDe¡E	iNg*@[BDa�e}EYqNg�BKeIg�aDE ` g$BDH ` g
FIHMabdhLNlI@[BWO E	d=BDLNC�1n8�� 1 � � 1 � � & �����jw���E	CKHME	|IrJgha(HJ@IFIg_tjg*F¼|�s��"|�g*rMLN@Ii"BDL$BDejg
CKghcjCKghabgh@[BfE�BDHJq	g�EGiNgh@[B ^ HJ@[BDCKL�FIlId*ghF¼HM@¼abghd*BKHMLN@ ��w�»(rJr�abBDEGBDg*a�L	O�@}EGBDljCKg�e}EYqNg�BDejg
aDE ` g�c�L	aKaKHJ|IHMrJHJBAs¨L	O-L�dhdhljCKCKg*@Idhg : 8 � : � � :�� w�x)LGBDe¡E	iNg*@�BKa�e}EYqNg�BDeIg�aKE ` gHM@IHvBDH£EGr)gh@jFIL�� ` g*@�B �`! ��& � F�w�� �,e�lja ^ �#g�e}EYq	g�BDejg�@IL	@�nArJHM@IghE	C�abs�a�BDg ` BDL¨|�g
aKLNrvqNghF:|[s�BDeIg�@�l ` ghCbHMdYEGrQaKLNrvqNg*Chw

����� �!��"#�!$&%'$�(*)�$&%,+.-0/213"#�!$4%
�7L�iNg*B-FIg*ghc�ghC-HM@[BDL�BKeIg�CKghrMEGBDHJLN@�|�g*BA�#ghgh@�BDeIg%dhLN@jaKl ` cjBDHJLN@�c�L	aKaKHJ|IHMrJHJBKHMgha#HM@�BDejg
FIHJ��ghCbgh@[B�abBDEGBDg*a�L	O-@}EGBDljCKg ^ BKeIg$eIg=BDghCbLNiNg*@IghHvBAs�E	@IF�BKeIg�CKg*aKlIrvBDHM@ji{abBDEGBDg�cICbHMd*gha ^
BDeIg�@�l ` ghCbHMdYEGr#BDg*dfeI@IHJp�ljg�HMa�lIabghF�lI@IFjghC�dfe}E	@jiNHM@Ii¼EGiNiNCKg*i[EGBKg�dhL	@IaKl ` cjBKHMLN@�BKL
aKeIL�� BKeIg�HM@j¦IlIgh@Id*g�L	O�FIHJ��ghCbgh@[B�dhL	@IaKl ` cjBKHMLN@¼c�LNaKabHM|IHJrMHJBKHMg*a-L	@¼BKeIg�ghp�lIHJrMHJ|ICKHJl `
p�lIE	@[BDHJBKHMg*aoEG@IF�cICKHJdhgha*w

�,eIg*aKg�g=t�g*CKdhHJaKg�HJa�dfeILNabgh@�BDL�E	@IE	rJs��hg$BKeIg$|�ghe}EYq�HML	C�L	O-LNlIC ` L�FIghr�lI@IFIg*C�E
dfe}E	@IiNHJ@Ii�E	iNiNCbghi[EGBKg�dhLN@jaKl ` cjBDHJLN@ � � H 5 E	@IF � H &jw�?A@¨LNlIC ` L�FIg*r���HJBKe
BDeICbghg�abBDEGBDg*ak�)g�LN|�BfE	HJ@{FIHJ��ghCbgh@[BWCbghaKljrJBDakO�CbL ` ¾o©+�7�´���7¿�Tu°¼ÀzT�¹uUÁ¸�T��¥V �	¬N¬N¬[]
d*O�w�cICKL	c�LNabHJBKHMLN@ 
�c}E	i	g ÷ �Iw
����� �!��"#�!$&%'$�(6"#7389)�$&%,+.-0/213"#�!$4%'�:%'$4%389+;".��"<8�=
?A@�BKeIHMa-g=t�ghCbdhHJaKg>��ejLNrMg>E	iNiNCbghi[E�BDg%dhLN@Iabl ` cjBDHJLN@�HJ@�BKeIg% ICKabB(abBDEGBDg>L	O�@}E�BDlICbg!HMa
> \ å�ÓÕØ	ßÂ×OÖ3ÙOå�Ö6ØOßÂï�Ö3åLÖ�ÙOÖ�×ÃÜÂã·Ö�ÒLÖàÜÂó�Ø&gL×ÃÖ�ÝxÖà×OÖàÒqp�Ö�Ø�ßÂØ	ßÂØÃØOóLï�Öàö�ÓòÒ�ÙOå�Ö!Òoó�ï�Öà×OÓlp�ßÂç�Ö/hLß+ïjgLçÕÖ�Ü+ÝM OBQ*QSTUQ*V*W5X YZWe[�]�^SW*_Z` b+ëÂë·ë\d�á�ØOÜ�ÓÚÙ�Ó Ømg¥Ü·ØÃØFÓ pLçÕÖ3ÙOÜSp�Ü·ï g�ß+×ÃÖ9ÙÃåLÖ!×OÖ�ØFó�çÚÙ�Ø�õ
? l`Ö p�ß+ó�ØFÖ�ÜÂÝ	ÙOåLÖ�ï�ßÂ×f·Ö�Ù p�çòÖ�ß+×ÃÓòÒ�ã p�ÜÂÒ�ö=ÓÚÙÃÓòÜ·Ò `A@Jduá_ÓòÙ'Ó Ø'ØOó<BDp�ÓÕÖ�ÒoÙ5ÙÃÜ¤ÓÕÒoÔ·ÖàØFÙOÓÕã·ß+ÙOÖ�Ü·ÒLçòÛ�ÙOå�Öp�ó�ö=ãÂÖ�Ù`×ÃÖàØFÙO×ÃÓlpuÙOÓÕÜÂÒ�Ü+ÝHÜ·ÒLÖ&ßÂãÂÖ�ÒoÙ�õ \ å�Ö&ÜÂÙOåLÖà×`ßÂãÂÖ�ÒoÙ`ÜÂÒLçÕÛ�ÙÃß
f·ÖàØSÙOåLÖ p�Ü·ÒoÙO×�ß"g¥Ü·ØOÓÚÙÃÓòÜ·Ò�ß+Ò�ö�á·ÙÃå�ó�Ø�á
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aggregate consumption
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 C(3)= 3

C(1)= X

X�HMi	lICKg ÷ � ��g=BDlIc ÷ w J)LN@[BDCbHM|IljBKHMLN@�LGO�d*LN@IaKl ` cjBKHMLN@�L�qNg*C-BKH ` gWE	@IF�a�BfEGBKgha
dfe}E	@IiNg*FQw J)LN@Iabl ` c�BDHML	@�HM@�BDeIgoaKg*dhLN@IF�EG@IF"BKeIHMCbF�abBDEGBDg*amHMa�rMg=O�B�lI@Idfe}E	@jiNghF ^ V aKg*g
 }iNlICbg ÷�] wX�HJiNlICbgha � E	@IF�
"FIHMabcIr£EYs�BDejg�CKg*aKlIrvBDa(LGOuBDeIg>@�l ` g*CKHMdhE	r´aKH ` lIr£EGBKHMLN@jahwDX�HJiNlICKg
� aKeIL���a�BDeIg�aKe}E	Cbg�L	O%E	iNi	CKghiNEGBDg{d*LN@Iabl ` c�BDHML	@¤L	OWBDejg�rMghaba$CKHJaK� EYqNghCbaKg¨E	iNg*@[B
V(E 8 �  ] wu�,ejgWFIgh@Iabghrvs�FILGBKBDg*F�rMHM@jgoCbghcICbghaKg*@[BDa�eIHMa)aKe}E	CbgkL	O´dhL	@IaKl ` cjBKHMLN@$HJ@�BDejg
 }CKa�B�abBfE�BDg�L	O�@}EGBKlICKg�V5� �  ] w%�,eIg�a ` E	rJrMghC�BDejg�E	iNiNCbghi[EGBKg�dhL	@IaKl ` cjBKHMLN@ �L8oHJ@
abBfE�BDg � �' ^ BDeIg�a ` E	rJrMghCoBDeIg�dhL	@IaKl ` cjBKHMLN@¨L	O)BKeIHMa�EGiNgh@[B>HM@�BDeIHJa�abBfE�BDg	w �¥HJBKe
E	@�E	iNi	CKghiNEGBDg%dhLN@jaKl ` cjBDHJLN@�LGO ¬ w ÷	^ '�8<. 8�@IghE	CKrvs�EGcIcICKLNE	dfeIgha(�hghCbL¼V5'�8<. 8���&� &� �� ] w
�,eIg�aKe}EGCKg ÷ d*LN@Iabl ` c�BDHML	@{HM@:BDeIg! ICKabBkc�g*CKHML�F�V�aKLNrJHMF�rMHM@jg ] FIghd*CKgYEGaKghaW��HvBDe �L8 ^
E	a�FIL�g*amBDeIgWd*LN@Iabl ` c�BDHML	@:abe}E	CbgWHM@�|�LGBDe$BDejg%abghd*LN@IFyV7��HMFIg*rJs"FIL	BKBKghF ] E	@IF�BDejg
BDeIHJCKF�abBDEGBDg�L	O7@}EGBKlICKg"V FIE	aKeIg*F ] w

�,eIg-aKg*dhLN@jF ^j` LNCKg�CbHMaK��EYq	ghCKabgkE	i	gh@[B ^ E	|Ia�BfE	HJ@Ia�@IgYE	CbrJs�d*L ` cjrMg*BKghrvs!O�CKL ` dhLN@�n
aKl ` HM@Ii%HM@�BKeIgoa�BfEGBKgoLGOQ@}EGBKlICKg-HM@���eIHJdfe"BKeIg(EGiNiNCKg*i[EGBKg-d*LN@Iabl ` c�BDHML	@�c�LNabaKHM|jHMrMHvBAs
BDgh@jFIauBDLW�hg*CKL�E	@jF�BKeIghCbg*O�LNCbgmLN|jBDE	HM@ja�@IgYEGCKrJs!E	rJr�d*LN@IaKl ` cjBKHMLN@�HJ@!BDejg,L	BDeIg*C�abBDEGBDg*a
E	@IF$HJ@"BDejgo }CbabB,c�ghCbHML�FQw��,eIg ` LNCbgoCbHMab�"EYq	ghCKabgWE	iNg*@[B)BDCbHMg*a#BDL>g*q	gh@�LNljB�BDeIgodhLN@�n
aKl ` cjBDHJLN@�L�qNghC�BDejg%a�BfEGBKgha-E	@IF�BDH ` gGw

�,eIg,d*LNCKCbghabc�LN@jFIHM@Ii�d*LN@[BDHM@jiNgh@[B�cICbHMdhg*a�E	CKg,abeIL���@"HJ@� }iNlICbg 
jw��,eIg, }CbabB�a�BfEGBKg
cICKHJdhg�V�FIgh@Iabghrvs!FILGBKBDg*F�rMHJ@Ig#HJ@! }iNljCKg�
 ] HMa7g=t�BDCbg ` ghrJs%eIHJiNe!��HvBDe�rJLÁ��d*LN@Iabl ` c�BDHML	@
c�LNabaKHJ|IHMrJHJBDHJgha*w!�,eIg�g=t�cIrME	@}EGBKHMLN@�HJa%HJ@[BDlIHvBDHJq	g �(BKeIg�abBfE�BDg�cICKHJdhg�O�LNC�E��#LNCKabg"a�BfEGBKg
aKeILNljrMF:|�gWeIHJiNeIg*C,HJO7dhLN@Iabl ` cjBDHJLN@�e}E	a�rML��§L�FIFjahwX�HJiNlICbg �,cICKL�q�HMFjgha�iNCKghEGBDg*C5FIg*BDE	HMr�O�LNCQBDejguabBfE�BDg�cICKHJdhg*a3� � EG@IFS�

�
O�LNC�BDejg�abghd*LN@IF

E	@IF"BKeIHMCbF�abBfE�BDg,BDL%HMrJrMlIa�BDCDE�BDg)BKeIghHJCuFIghc�gh@IFjgh@Id*gkLN@�FIHJ��ghCbgh@[B�dhLN@Iabl ` cjBDHJLN@�rMg*q	ghrJa
HM@F� �  Nw ��lICbcICKHJaKHJ@IiNrJs ^ BKeIghabg$cICbHMdhg*a$V�F}E	abeIghF�rJHM@Ig�O�LNC � � #��uFIL	BKBKghF�rJHM@Ig�O�LNC� � � ] E	CKg�eIHJiNeIghCWBKL�L�HM@¨dYEGaKg�L	OmrJLÁ� dhLN@jaKl ` cjBDHJLN@¨c�LNabaKHJ|IHMrJHJBDHJgha*w��,eIHMa�HMa�@ILGB
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X�HJiNlICKg ��� IuCKHJdhg*a-LGO7BKeIg�aKghd*LN@IF�E	@IF�BDeIHJCKF�dhLN@[BKHM@IiNg*@[B�dhr£EGH `
FIHMCbghd*BKrJs HM@[BDljHJBDHvqNg�|�g*dYE	lIabg�BDeIg{g*@IFIL�� ` gh@[B:L	O%dhLN@Iabl ` cjBDHJLN@¤HM@¤BKeIghabg � iNL�L�F��
abBfE�BDghaoL	O�@IEGBDlICbg>a�BfEYs�BDeIg%aDE ` g>E	@IF:H ` cICKL�q	g>HJ@�d*L ` cIE	CKHJaKLN@�BDL�BDeIg%LN@Ig%HM@�BDejg
 }CKa�Boa�BfEGBKg	w��,e�lIa ^ BKeIg�cICKHJdhgha-E	Cbg�@IL	B�g=t�c�ghd=BDghF�BDL�|�gWejHMiNeIg*C,HM@�BDejHMa,dYEGaKg	w

� ��������4�<*;)<*2�� 4��	��4 � � ��2�30��3�<�
 � ��� ��2�3

og=t�Bo?mFIg*aKdhCbHM|�g%BKeIg�dfe}E	CKE	d*BKghCKHJabBKHMdha-L	O7BDeIg�CKg*cICKg*aKg*@�BDEGBDHvqNg!E	iNgh@[Bhw)?mCbghcIrME	dhgWBDejg
eIg*BKghCKL	iNgh@Ig*LNlIa%E	iNg*@[BDaW|[s�E$CbghcICbghaKg*@[BfEGBKHJqNg�LN@jg!��HJBKeILNljBWdfeIE	@IiNHJ@Ii$ghp�lIHJrMHJ|ICKHJl `
cICKHJdhgha%E	@jFzEGiNiNCKg*i[EGBKg�dhLN@jaKl ` cjBDHJLN@Qw>»(a�aKeIL���@¨|[s �(µ��7U�®�T���®����´��«�©+U�V ÷�XN\N�N]=^
HJB�HMa�c�LNabaKHJ|IrMg{BKL� I@IF¥cICKg=O�ghCKg*@Idhg*a�O�LNC$E�abHM@Ii	rMg{CbghcICbghaKg*@[BfEGBKHJqNg¨HM@[q	ghabBKLNC ^ ��eIL
��HMrMr�eILNrMF�BDejg%aKE ` g ` E	Cb�	g*Boc�LNCbBbO�LNrMHJL�lI@IFIg*C-BKeIg�dhLN@jFIHJBKHMLN@Ia�FIg=BDg*C ` HM@Ig*F�|[s�BDejg
ghp�lIHMrJHM|ICbHMl ` O�L	C ` lIrvBDHJcIrMg�dhL	@IaKl ` ghCbahw ?A@ ` LNabB�dYE	abgha$BDejg{cICKg=O�ghCbgh@Id*gha�L	OWBDejg
CKghablIrJBKHM@Ii¨CKg*cICKg*aKg*@�BDEGBDHvqNg{HJ@[qNgha�BDLNC"E	Cbg�@ILGB"LGOkBDeIg:aDE ` g�dhrME	aKa"E	a�BDeIL	aKg�LGO(BDejg
eIg*BKghCKL	iNgh@Ig*LNlIaoE	iNg*@�BKahw��X}LNrJrML���HM@Ii�EGi[E	HM@�¾o©+�´�7���´¿�Tu°�ÀzT�¹�UÁ¸´T7� V �	¬N¬N¬[]_^ BKeIg�CKghcjCKghabgh@[BfE�BDHJq	g�E	iNg*@[B
e}E	a�BDejg$aDE ` g$ljBKHMrJHJBAs¼O�lI@Id=BDHML	@�E	a�BDejg$eIg*BKghCbLNiNgh@jghLNlIa�LN@jgha ^ g_tjd*ghcjB�BKe}EGB , ��HMa
� ]�p�å�ß+ÒLã·Ö	ÓòÒ�ÙOå�Ö$p�Ü·Ò�ØFó�ï gLÙOÓÕÜÂÒjg�ÜoØOØOÓ pLÓòçÕÓòÙOÓÕÖàØ_Ü·×?Ö�Ò�öLÜ7ä	ï�ÖàÒoÙÃØ-ÒLÜ·×Oï�ß+çÕçÕÛ6çòÖ�ßÂöLØ_ÙOÜ6ß!ö=ÓEn¥Öà×OÖàÒoÙ

×ÃÖ�g�×OÖ�ØFÖàÒ·Ù�ß7ÙÃÓòÔ·ÖSß+ã·Ö�ÒoÙàõ�]&Ø-ØFåLÜ7ä	Ò�poÛ�� 1�� TUQ*]�� ORTUQ `�é4oí��eduáàÙOå�Önp�çÕß·ØOØeÜ+ÝLó=ÙÃÓòçÕÓòÙ�Û�ÝxóLÒqpuÙÃÓòÜ·Ò�Øàá7ä	åLÜ·ØOÖ
ßÂãÂã·×OÖàã·ß7ÙÃÓòÜ·Ò'ÜÂÝ1ÙOåLÖ gL×ÃÖ�ÝxÖ�×ÃÖ�Ò p�ÖàØSÓÕØ g¥Ü·ØÃØFÓ pLçÕÖÂáoÓÕØSÔÂÖ�×ÃÛ�×OÖ�Ø�ÙÃ×OÓlpuÙÃÓòÔ·ÖÂõ \ åLÖ������`]�ðWóLÙOÓÕçòÓòÙOÓÕÖàØ�ßÂØÃØOóLï�Öàö
å�Ö�×ÃÖÂáLö=Ü�ÒLÜÂÙmp�ÖàçòÜ·ÒLã�ÙOÜ�ÙOå�ÓÕØ`p�çÕß·ØOØàõ
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# � %(��* � , �� %5���)*"0 1 � �546 �&798 : �	, � %(���)* � V ÷Á�N]

��g*BbBDHM@ji ` E	CbiNHM@IE	r}ljBDHJrMHvBDHMg*a�ghp�l}E	r�BKL�cICKHJdhg*a ^ BKeIgWc}E	CKE ` g*BDg*CKa#L	O�BDeIHJa)ljBKHMrMHvBAs�O�lI@Id_n
BDHML	@:abeILNlIrJF�LN|�g=s � ��� �Q1 � : � , ���=%5���	*, � � %5��� * � �� V ÷ 
 ]
�,e}EGB�HJa ^ BKeIg ` E	CKiNHJ@}E	ruljBKHMrJHJBAs¼L	O�d*LN@IaKl ` cjBKHMLN@zHM@yBKeIg� }CbabB�c�ghCbHML�FyCbghr£E�BDHJq	g"BKL
BDe}EGBmHM@$ghE	dfe�c�L	aKaKHJ|IrMgoabBDEGBDgWL	O�@IEGBDlICbgkHM@"BDeIgkabghd*LN@IF�c�g*CKHJL�F ^ �#ghHMi	e�BKghF$��HvBDe$BDejg
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