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Autocorrelation of optimization paths for twopart tariff and mixed bundling (C=10,N=100)
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Autocorrelation of random walks for twopart tariff and mixed bundling (N=100,C=10)
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AUtocorrelation of optimization paths for twopart tariff and mixed bundling (N=100,C=100)
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Autocorrelation of random walks over twopart tariff and mixed bundling (N=100,C=100)

Window siz e

Autocorrelatio
n

twopart tariff 

mixed bundling 

� .D3[¶��O¶ �=fIgjcumAcKktkji.��s�gjnocKp�sKy3s6}ÈfIpQmAgjnoc�pÊc�}�·(nop ¸Ic8· ytno¼.i�}ÈcKk�g|·�cKªöe s,ktg
gEs�kjnzÁ sKp ¸�d$no»hi8¸
¨IfQpQ¸I�onopQ¤ Y ] � �8�K� �½a � �8�K� \G�±¿�£Ii$�oiA}Cg#Ë ¤KfIkjiÅfIyti.y#s:eQs�gj£è¤Ki.pQiGkEs�gji8¸¹¨2{byºgjiAi.eSi.yºg¾sKytm.iAp2g8�
s�p ¸
gj£Qirkjno¤�£ug(fQytiAy=s¾e s�gj£:¤�i.pIiAkEs�gji8¸3¨2{�s�kEsKp ¸hc�d ·�sK�_SS�

@ÄVOÛ�>GJ�UhBGJKW±MQ�åJ�J,ÞSH½JKÛ,DGJKW�@CVOÛ,>AJKUIBE@CV?ÜâJ�@ÄDG<OJ�>�ßuU2>A@CUhØ?ÙCJ6DAFÊ@ÄY�H?>AFußhJ�U2Z?DGFSÛ,FI>G>AJ�ÙÈUuDA@ÄFIVÂÚ
BE@CVOÛ,J¾@ÄV[Û,>AJKUhBG@CV?Ü � U2HOH[J�U2>.B&DGF3>GJ�WSZOÛ�J�DG<?JÅBG@ÄäKJ#F2]~WS@ÈBAÛ,FhVQDA@ÄV Z?@ÄDG@CJKB=@ÄVbDG<?J¦ÙCUhVOW?BAÛ�UhH[JIM
Ö D�@ÈB�Z?VOÛ�ÙÄJ�U2>�à�<Q×$Y�@ÄÞSJKW
ØOZ?VOWSÙC@ÄVOÜÅW?FQJ�B~VOF2D(BE<OFuàâDG<?JrBGUhY�J=@CY�H?>GFußIJ�Y�J�VQD�çK<?FuàPJ�ßIJ�>�Ú
à=J$Û�UhVèÛ�FhVOÛ�ÙÄZ[WSJÅDG<OU2D#@�D#@ÈBrÙCJKBABr>GJ�BE@ÈBjD.U2VQDrDGF�U�Û.<OUhV?ÜhJ¦@ÄVèDA<?JKBGJÅHOU2>.U2Y�J,DAJ�>.B�M

��J§UhÙCBGF�ÛKU2V
BGJ�J&DA<OUuD�U2ZSDAF Û�Fh>A>GJKÙCU2DG@CFhV¦@CB�BG@ÄÜIV?@!"½Û�U2VQDAÙÄ×¾<?@ÄÜI<?J�>~]^Fh>¢Y:@ÄÞSJKW$ØOZ?VOWSÙC@ÄVOÜ
DG<OUhV�@�D�@ÈB�]^FI>#DjàPF2ëºHOU2>GDrDAUh>G@Äæ�Ú½U2ÙÄDG<?FIZ?Üh<�FIV?ÙÄ×6]^Fh>�>AUhVOWSFhY àPUhÙÄRSBKM Ö D�@ÈB#ßIJ�>A×6BG@ÄY�@CÙCUh>
à�<?J�VêFIHSDG@CY�@ÄäK@ÄVOÜOM ��JåÛ,FhV��jJKÛ8DAZ?>AJ�DG<OU2D¹DA<?JÝ>AJKUIBEFIVã]^Fh>bDA<?@ÈB¹@ÈB6W?Z?JÉDAFÊDG<?J�ÙCUh>GÜIJ
H?ÙCU2DGJ�U2ZOB#BGJ�JKV�@ÄV�DA<?J
Y�@�ÞSJ�W�Ø?Z?VOWSÙC@CV?ÜbÙÈU2VOW?BAÛ�UhH[JIçOU�>.U2VOWSFIY àrU2ÙCR6U2ÙCFhVOÜ�U�HOÙCU2DGJKUhZ
à�@ÄÙCÙÂ<OUxßIJ¦UhV�UhZSDGFSÛ�Fh>A>GJKÙCU2DG@CFhVbFh]  hM

�¢@CVOUhÙÄÙC×hÚxàPJPVOF2DGJ=DG<[UuD&DG<OJPJ�æ½J�Û8DA@ÄßIJ=à�@CVOWSFuà�BE@Cä�JrUhÛ,DGZOUhÙÄÙC×
WSJKÛ�>GJ�UhBGJKB~]^Fh>�DjàPF2ëºHOU2>GD
DAU2>A@Äæ6à�<?JKVbØ[FhDG< � UhVOW�� U2>AJ� 
 
¦FußhJ�>(DG<?J¦Û�UhBGJ�à�<?JK>GJ#FIV?J#ßuU2>A@ÈU2Ø?ÙCJ�@CB� 
$UhVOW�DG<OJ
F2DG<OJ�>  
 
?M ìr<?@CBrY�Ux×�Ø½J$WSZ?J¾DGF�U��zBEDG>AJ,DAÛ.<O@ÄV?Ü * F2]ÂDA<?JÅÙCUhVOW?BAÛ�U2H½JÅUhB � @ÈBP@ÄV[Û,>AJKUhBGJKWÂç
DG<?J$J�æ½J�Û8DG@CßhJ$>.U2VOÜhJ¦F2]~DA<?JÅ]^J�J$H[U2>.U2Y�J,DAJ�>rF2]�Djà=Fhë|H[U2>GD=D.U2>A@�æÉÜI>GFuà#BPà�@ÄDG< � M



Ö V�BEZ?Y�Y�U2>A×hÚ~DG<?J�BEJ6J,ÞSH½J�>A@ÄY�J�VQD.B
<?JKÙÄH�Z[B
DAFÉZ?VOWSJK>ABEDAUhVOW � ZOU2VQDA@�D.UuDG@CßhJKÙÄ×åà�<OU2D
à=J�àPJ�>AJ3H?>AJ�ß @CFhZOBGÙC×�UhØ?ÙCJ3DAF�J,ÞSH?ÙÈU2@CV�FIV?ÙÄ×�DA<?>AFhZ?ÜI<�Uè>GJKÙÄ@ÈU2V[Û,J:FhVåH?@CÛ,DGZ?>AJKBÅUhVOW�UhV
U2H?H½JKUhÙ(DGFÝY:J�DAUhH?<?Fh>.BKM~ìr<?J�>AJbÛ,ÙCJKUh>GÙC×�BGJ�JKY�BÅDGFÉØ½J6U�Û�Fh>A>GJKÙCU2DG@CFhVåØ[J�Djà=JKJ�VÊFIHSDG@CY�U
WS@CBEDG>A@CØ?ZSDG@CFhV U2VOWêÙÄJ�U2>AV?@ÄVOÜ WS@��bÛ,Z?ÙÄDj×éà�@�DA< >AJ�ÜQU2>.W�DGF Djà=Fhë|HOUh>ED¹DAU2>A@Äæ UhVOWêY�@ÄÞ J�W
Ø?Z?VOWSÙC@CV?ÜOMxìr<?J�>AJ(@ÈB¢UhÙCBGF�BGFhY�J(JKßQ@ÈWSJKVOÛ,J&DA<OUuD�@ÄV[Û,>AJKUhBG@CV?Ü��éU2V[W � >GJ�WSZOÛ�JKBÂÙÈU2V[W?BGÛKU2H½J
>GZ?ÜIÜhJ�WSV?JKBABKÚQUhÙ�DA<?FhZ?ÜI<6VOF2D�V?JKÛ�JKBABGUh>G@CÙC×:@CV�U3àrUx×:DG<OU2D#Uuæ/JKÛ8D.BrÙÄJ�U2>AV?@CV?Ü3H½J�>G]^Fh>AY�U2VOÛ�J
]^Fh>#U2V�U2ÙCÜhFI>G@ÄDG<OY BEZ[Û.<èUIB�U2Y�F J�ØOUOM

� ��Ñ=Î�Ôf�EÓ � ÕjÑ§Î � 
&Î�Ò �8Ó�Ï?Ó#Ð�� �âÑ(Ð����

Ö V DA<?@ÈB�U2>GDG@ÈÛ,ÙCJhÚ&àPJè<[UxßhJ�WSJKBAÛ,>A@ÄØ½JKW DG<OJ�H?>GFIØ?ÙCJ�Y Fh]¾ÙCJKU2>AV?@CV?Üå@ÄVéU2V�J�V ß @C>GFIV?Y�J�VQD
à�<?J�>AJ:Û�Z?Y�ZOÙCU2DG@CßhJ:>GJKàPUh>AW�@ÈB¾DG<?J�Y�JKUIBEZO>GJ:F2]§H½J�>G]^Fh>AY�U2VOÛ�J:UhVOWÝBEDG>AJKBABGJKW�DA<?J�V?J�J�W
]^Fh>§UhVbUhW?UhHSDG@CßhJ�U2ÜIJ�VQD&DGF3Û,FhV[BE@ÈWSJ�>&à�<[UuD§@ÄD=Û.<?F FIBGJKB�DAF
ÙCJKU2>AV�UhB(UÅàrUx×
Fh]/FIHSDG@CY�@ÄäK@ÄVOÜ
@�D.B§DAF2D.U2Ù/>GJKàPUh>AWÂM#�åJ¦<[UxßhJ¾Uh>GÜIZ?JKW�DG<OU2DPÙÈU2VOWOBGÛKU2H½JKBPU2>AJ¾U3ZOBEJ�]^Z?Ù/>GJKH?>AJKBGJ�VQDAU2DG@CFhV�]^FI>
U2V
U2ÜIJ�VQD+* BÂÙCJKUh>GVO@ÄV?Ü�HO>GFIØ?ÙÄJKY UhVOW
UhH?H?ÙC@ÄJ�W¦DG<?JPU2VOUhÙÄ×SBG@CB±Fh]?ÙCUhVOW?BAÛ�UhH[J�B±DGF¾U�HOU2>GDG@ÈÛ,ZOÙCUh>
ÙÄJ�U2>AV?@ÄVOÜ�H?>GFIØ?ÙCJ�Y�ÚÂDA<OUuD�Fh]#ÙÄJ�U2>AV?@CV?Ü�H?>A@CÛ�J¹BGÛ.<OJKWSZ?ÙCJKB
@ÄV UhVÊ@ÄV?]^Fh>AY�U2DG@CFhVâJKÛ�FhV?FIY�×IM
��J¦BE<?FuàPJKW:DA<OUuDPDjàPF
Y�J,DG>A@ÈÛ�BKÚQWS@ÈBEDG>A@ÄØ?Z?DG@CFhVbFh]ÂFhHSDA@ÄY�U
UhVOWbU2Z?DGFSÛ,FI>G>AJ�ÙÈUuDA@ÄFIVÂÚhÛ�UhVbØ½J
Û�U2ÙÈÛ,ZOÙCU2DGJKW�UhVOW�ZOBGJKWÝUhB¾JKBEDG@CY�U2DGJ�B#F2](>AZ?ÜIÜhJKW?V?JKBAB�Ú½U2VOWè]^ZO>EDA<?J�>¦ZOBGJKW�DA<?JKBGJ�Y�J,DA>G@ÈÛ�B
DGF¹J�ÞSH?ÙCUh@ÄV�>AJKBGZ?ÙÄDAB�@ÄVÉFIZ?>#H?>AJ�ß @CFhZOB�à=FI>GR/MONP×èZOBG@ÄV?Ü¹DG<?J�BEJ�Y:J�DG>A@CÛKB#DAFbJKBEDG@CY�UuDAJ
DG<OJ
WS@ �bÛ�Z?Ù�Dj×âFh]¾WS@Äæ½JK>GJKVID:ÙCUhVOW?BAÛ�UhH[J�B�Ú�U2V UIW?U2HSDA@ÄßIJ¹U2ÜIJ�VQD3ÛKU2VÊDA<?J�>AJ�Ø ×âY�U2RhJ6UÉY�Fh>AJ
@ÄVS]^FI>GY�J�WèW?JKÛ,@ÈBG@ÄFIVèUIBPDGF�à�<?@ÈÛ.<èÙCJKUh>GVO@ÄV?Ü:H?>AFhØ?ÙCJ�Y @�D#à�@CÙÄÙ¢Û.<?F FIBGJ�DAFbBEFIÙÄßIJhM
ìr<?J�>AJPUh>GJ=Y�U2V ×$H[FQBGBG@CØ?ÙÄJrWS@C>GJ�Û8DA@ÄFIVOB¢]^Fh>�]^ZSDGZO>GJr>AJKBGJKU2>.Û.<ÂM�
¾V?JPHOU2>GDG@ÈÛ,Z?ÙÈU2>�UxßhJKV Z?J

@ÄVOÛ�ÙÄZ[WSJKWÅDA<?J§J�Þ DGJ�V[BE@CFhV$Fh]SDG<?@ÈB¢UhVOU2ÙC×SBE@ÈB/DAF#ÙÄJ�U2>AV?@CV?Ü#@CV$V?FhVOBEDAU2DG@CFhVOUh>G×¾J�V ß @Ä>AFhVOY:JKVQDABKM
ìr<OUuD#@ÈB�ÚSà�<OJ�>AJ¾DA<?J$ÙÈU2VOW?BAÛ�UhH[J$UhVèUhÜhJ�VQD�@ÈB�UhW?UhHSDG@CV?Ü:DGF�Û.<OUhV?ÜhJ�B=FußIJ�>PDG@CY�JhM Ö VèDA<?@CB
Û�UhBGJhÚ½àPJ�àPFhZ?ÙÈWÉÙC@ÄRIJ
DAFèÛ.<OUh>AUIÛ8DAJ�>A@ÄäKJ$<?Fuà DG<?@ÈBÅÛ.<OU2VOÜhJ3U2æ½J�Û8D.B�DA<?J�WS@ �bÛ�Z?Ù�Dj×�Fh](DG<OJ
U2ÜhJKVQD+* BbÙCJKU2>AV?@CV?ÜÊH?>AFhØ?ÙCJ�Y�M Ö VêHOU2>GDG@ÈÛ,ZOÙCUh>KÚ=à=JÝUh>GJ�@CVQDGJK>GJ�BjDAJKWé@CVêH?>AFhØ?ÙCJ�Y�B¹à�<?J�>AJ
FhV?J�UhÜhJKVID * B�ÙÄJ�U2>AV?@CV?Ü¹Uuæ/JKÛ,DAB�DG<?J3ÙÄJ�U2>AV?@CV?ÜbH?>AFhØ?ÙCJ�Y F2]§UhV?F2DA<?J�>¦U2ÜIJ�VQDKÚ½U2VOW�H?>AFuß @CWSë
@ÄV?Ü�DAF FhÙÈBÅØQ×Ýà�<?@CÛ.<ÊUhÜhJ�VQD.B¦ÛKU2VâY�@ÄVO@ÄY�@Cä�J�DG<OJ�@C>
@ÄY�HOUIÛ8D
FIV�J�UhÛ.<åF2DG<OJ�> * BÅÙCJKUh>GV?@CV?Ü[M
h�JKUIBEZ?>A@CV?Ü�DA<?@ÈB�@ÄY�HOUIÛ8D#@ÈB�U�V?JKÛ�JKBABGUh>G×�BEDGJKH6DAFuàPUh>AW6BEFIÙÄß @CV?Ü:DG<OU2D#H?>AFhØ?ÙCJ�Y�M

� �éÔ��rÎ�Ñ � ���~Ò���
��~Î=Ï��

ìr<?@CB#à=FI>GR�àrUhBrBGZ?H?H½Fh>GDGJKWè@CV�HOU2>GD�ØQ× �$��� Üh>.U2VQDAB ÖEÖ � ëºþ�' 	���
 � 	$U2V[W ÖGÖ �Që 
� # � � �Iþ?M

� � � �~Ðb�~Î�Ô�� �

� ��a�£hkjnoyºgjc�eQ£IiAk§Æ¾� ¥ kjcuc S2y.�	�=cK¨SiAktg=l?��
rsK¼8s��o��iK���Ps�
ts,kjyt£Qn[q�sKy.����iAÁSkjiA{��¾�	��iAeQ£ s,ktg8����iA}Cª
}ÄkjiA{��Å�x¡�sKm���n�iGªº¡�s�ytc�pO�hsKp ¸ � ¸Id¾fQpQ¸�Æ��xqrfhkt}Èi.i��?¡:c2¸Ii.� ytiA��iAmAgjnoc�p
nop
sKpÅnopI}CcKkjd
s,gjn�cKp
iAm.c�pIc�d¾{ �Qa�£QcucKytnopQ¤Å·(£ s,g(gjcÅ�oi8s�kjpO�������������! "�$#%��&� ('�)*&	�,+�'-' #/.0+1&�2*+G� �K�K�x� �¢gjc$s�eQeSi8s,k8�
� �3�Kc�ytyti.�onop4
rs�kjpIn�iGk¦s�p ¸ K i.no��s��#sK�o�oi.�ù�
ÆPc8·êgjc�¸IiGgji.mAg�sK�o�¢s�gtgtkEs�mAgjnoc�p�¨ s�ytnopQy�cK}§s
}ÈfIpQmAª
gjnocKp[�x©�p6587	+9�":;+1�$#%2; ('=<�>!��+92��$>?�A@CBED��"' �F�$#$�"&� ":*G����"�H�����! "�$#%�"&I��e sK¤Ki.y � � �JIu�(K(L �xlheIkjnopI¤�iAktª
M iAkj��sK¤h� �����K� �
� � Ç n�d ÆPc�kE¸�
|n!SS�[�Êd$i8sKytfhkji=c�}½��s�p ¸Iytm.sKeSi.y.�CBED��(' ���$#%��&� ":*GN���"�H�����! "�$#%�"&I�h�$Yù��\ � �K�(KJIu�(K"K �
� ��� K �



�I�#¿[iAktkt{ ��cKpQi.y.��BED��(' ���$#%��&� ":*GH<H' .=�":*#-� 7�� >
� �

# �$&�+1>;>��8 "&��">12; 1��+1>
�
 "&�����+; �:92*72� G £QqÉgj£QiAytn�y.�

v pQnowxiAkjytnzg�{
cK} ] iG·ã¡:iG»Inom.ch�S¡�s.{ � �K� L �
L �#¿[iAktkt{ ��c�pIi.y�sKp ¸èl2gji.eI£ s�pQnoi$�Qc�ktkji.yºg8�
�/nzgjpQi.yty�¸hn�yºgEs�pQm.i$mAcKktkji.��s�gjnocKpÉsKy�s3d$i8s�ytfIkjiÅc�}
ehkjc�¨I��iAd�¸hnoÃÅm.fQ�zg|{:}ÈcKkr¤�i.pIiAgjnomÅsK�o¤KcKkjnzgj£Qd$y.��©�p K s,ktkt{ � yt£Ii.�od
sKpO�?i8¸InzgjcKk8�
	 :9��2*+;+��"#-&0.">
�A@3� 7	+���#�
"� 7N)*&��,+1:1&� "�$#%�"&� (' ���"& @�+1:;+1&�21+ �"&�� +1&�+1�$#%2�<H' .=�":*#-� 7�� >j�SeQsK¤Ki.y �.� � IQ� � � �½lIs�p
�hkEsKpQmAn�ytmAcI� � ��� L �?¡:c�kj¤xs�p �#sKfIÁ?d
s�p[�

K � K ���#s����oi.�ù� ¥ � ] s�f ¸hgjy.� sKpQ¸ba=� �#���§i.i.wxiAy.� G kjcKeSiAktgjnoi.yPc�}ÂËQgjpQiAyty§}CfQpQmGgjn�cKpQyPsKp ¸3yti8s�kjmE£
��s�p ¸Iytm.sKeSi.y.�[©|p K ���#s��o��iA�^� ¥ � ] sKfQ¸hgjy.�2s�p ¸
���0�§c�¤KiAkjy.�2i8¸hnogjc�kjy.��587	+9�":;+1�$#%2; ('�<�>!��+92��$> � @
B D��(' ���$#%�"&� ":*G �����������! "�$#%��&Q� eQsK¤Ki.y ���(L Ih���(K �[l2eIkjnopQ¤KiAktª M iGkj�Äs�¤I� �K�K��� �

� ��lugjf s,ktgH�#s�fIÁ?d
s�p[��� :1#/."# &	>3� @�� :��=+1:�����+�' @��,�":%.= �&	#��� "�$#%��&  "&�����+�'/+92��$#%��& #-&NB D��(' ���$#%�"&Q�
�=»2}CcKkE¸ v pQnowxiAkjytnzg�{ G kji.yty.� ] iA·��¢cKk�SS� � ��� � �
� � Ç n��o�on�sKdáÆ¾� G kji.yty§iAg=sK�ù� � ��� +1:*#%2; ('�! +92�# ��+1>j��a�sKd¾¨Ikjn�¸I¤Ki v pQnowxiGkjytnog�{ G kjiAyty.� � �K� � �
�h��l2i.¨ s�yºgjn�sKpÊ¿�£hkjfQp[� ¿�£Ii�kjc��oibcK}�iG»IeI�ocKkEs�gjnocKpÊn�på��i.s�kjpQnopI¤�m.c�pugtkjcK�^� ©|p#"3 �&��%$;����& � @

)*&��,+�'-' #/.0+1&��H���"&��$:9�('��'�3+1��:9 ('
� �

�(�)� G  �&�� <*�= *���$#-D"++��G">;�,+1� >j� M s�p ] c�yºgtkEsKpQ¸ �§i.nopQ£Ic���¸O�
�/�oc�kji.pQm.iK����i.pugjfQm Su{u� � �K� � �

�.� � � � Ç iAn�p2¨SiAkj¤KiAk8�½a�cKktkji.��s,gji8¸:s�p ¸$fQpIm.cKktkji.��s,gji8¸
ËIgjpQi.yty¢��sKp ¸hytm8sKeSiAy(sKp ¸$£Ic,·ågjc#gjiA��� gj£Ii
¸hnzÁ?iAkji.pQmAi��-,?#%�(' �;."#$2* "'��CG($*+1:1&�+1�$#%2�>j� K�� � ���(L I2���"K � � �K� � �

�K� ��l2iA·&s��o� Ç kjno¤�£ug8�Å¿�£Ii¾kjcK��iAy�c�}�d¾fIgEs�gjnocKp[�?nop2¨Ikji.i8¸hnopQ¤I�OmAkjcKytyt¨Ikji.i.¸InopQ¤:sKp ¸byti.�oi.mAgjnocKp�nop
iAwxc��ofIgjnocKp[�Â©|p.	E: ��2*+*+��"# &�."> � @ � 7	+0/�� 7 ���"&0.":;+1>;>��"&1� +1&�+1�$#$2�>E� e sK¤Ki �=L�K � � � ��� �


