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�CB�����DE��	EFG������	E�H���ID��������������

•
$KJ L'MON P�QAJ (RPKL!S J �OL! N
– TVUXW�Y�ZX[ \�]_^ `a`�^ b!W+Z_cd^ Y�ZXcfe�g W�h_g ^ i�W�e�ZX`�j_k_e�Z+l ^ l \EY�mAe�c ^ ZXn�[ W�n_Y_Y�`

• Multi-dimensional
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Single- p�q rts'u�vKqdw?u�xfyExfz�{V| q w?u�v~}%s'�Xy yE{Vw��?sX�

1.
�'L'PCS J QOPoQ
1.1 English

1.2 Dutch

1.3 Japanese

1.4 �AW�e�[ W�`�]_^ `
1.5 Elimination� � �

Hybrid�!�a� � �HS J QAPoQ
2.1 �2Y�ZXl ^ ZXk_Y�k_c�`+YKk_]_[ W�e�k_i�l ^ Y�Z�� CDA)

2.2 �2e+[ [�bae�g �_W�lK� h_W#g ^ Y�`_^ i�i+[ W�e�g �
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Single-
������������FG�����V��D������������

• � J Q'Q'Po�KSV�� #N Na oS �oPKLOQ'J L'M��'�dJ ��P?S

• ��� � � J �'L�PoL'Q!S� �  ��dJ �APoQ � J (RP�� � &'PKL~L'��(I�O�dP��'J Q!S

• � J L! dN��'J Q'Q'PK�?�! d �Sf&'J+Sf�'J Q
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Multi- z�u�q |�¡�u�¢�y q vK£¤xVz�{V| q w2u¤xX�'s�y s'vAv~vK| �'xVq ¢2£�| ¥_wo�'}%xX�'p
• ¦!^ m m W�g W�Z+lAh_g ^ i�^ ZXn�c i�UXW+b�W

– § ¨+©fª « ¬X­d®d®dª ¯�¬ ª °�± ²+³�´ µ ¨�¶ ·~¯+¶ ´ ® ´ ³�¸�¹�®d¨�³�µ ²�« ´ ³�¸�§ º2« ¨�·�ª ¬ ´ ·�ªd«O® ­d§ § ª °?» Dutch”)

– ¼�´ ¸+¼�ª « ¬X¶ ª ½dª ® ¬ ª °2± ²�³�´ µ ¨�¶ ·R¯+¶ ´ ®d´ ³�¸�¾
– pay-your-¿�´ °�± °+´ « ® ¶ ´ ·?´ ³�­d¬ ¨�¶ º�¯�¶ ´ ® ´ ³+¸�¾

• ¦!^ m m W�g W�Z+lol ^ W -]Xg W�e���^ Z+nag k_[ W�c
– price

– quantity

• ¦!^ m m W�g W�Z+lAg W�c l g ^ i�l ^ Y�ZXcfY�Z�j_k_e�ZXl ^ l \Ei+UXe�ZXn_W
– °�ª « ® ªd³�°�´ ³�¸?¶ ²�§ ª
– ¬ ¼�ª'¯�¶ ¨�¿�§ ªd·I©f´ ¬ ¼2¬ ¼�´ «O¶ ²�§ ª

• À ÁOÂ#ÃdÄ Å Æ�Ç ÈdÇ Ä É Ç Ê#É Ë Ì Í Ë Æ Ë Í ÈdËKÎdÍ Ä Ï ËAÐ Ç ÃdÑOÎdÍ Ä Ï ËoÒ Â�Ó Å Ë Ô+Ä Æ�Õ�À
• ÖGÊ#Ä Ñ#Æ�Õ × Ø Â#ÃdÄ Å�Ù Ó ÍoÀ ÁOÂ#ÃdÄ Å ÆKÐ ÃdÓ Å#Ö'ÚAÛ'Ô Ì ÎdÍ Ä Ï ËKÒ Â�Ó Å ËKÄ Æ�Õ Ü
• ÝEÊ#Ä Ñ#Æ�Õ Ü'Ù Ó ÍXÞ�Ì ÎdÍ Ä Ï ËKÒ Â�Ó Å ËAÄ Æ�Æ Å Ä É É�Õ Ü
• ÖßÐ Í Ë Ô Ê#Ä Ñ#ÆKÕ ÜVÙ Ó ÍoÀ Ì Öfà Æ�Ï Ó áVáVÄ Å áVË ÃdÅ�Ñ Í Ó ÎdÎ#Ë ÑOÅ Ó'Ù Í Ó á�Õ â#ÁOÅ Ó'Õ Ü+Ì ÎdÍ Ä Ï ËKÒ Â�Ó Å ËoÄ Æ�Õ�À )+* , - . / 021 3 4 5 6#, - - - 7 8 9�* : ; : < =!>�0?5 @ @ =A< 3
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ã ��������ä�å�æ�	E�V��	���æ����ßFç�������EèGéEêRD����!�������

• ��� � � J �'LAPoPK�?�2 dN N+Sf� � � QOP2S ��PoL'QAJ L'M��'�dJ �KP?S
• � J �KS � �'J Q'Q'Po� � ��ë � (I�~J L~MOP � S � &OP�MO�'�'QH �V� &! � �'�dJ ��P

• ì J � &�( � N � J �'N P � LAJ � S+í+�'J Q'Q'Po�KS�S &'� � � � � �  ?î �  #L � J �  ��K � &OPK�� &! dL%ï (IJ L'PKð �+ñ &'Pß�oN �'�Kò��� #L~���'L � J L � P � �~Q'� �'�!ó+�'��� P2S P �V� � #L' �"E #N � P �
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� D���D���	��V	 D�������������ä���D���	t�������������G	E���fD���ê

• ��� � � J �'LAPoPK�?�2 N N+Sf� � �  KS ��PKL'QOJ L'M��'�dJ ��P2S
• � J Q'Q'Po�KS� d� P�J L'J � J+ dN N  �ï#J L'ð2óO #L'Q~Q'� �'�~� � ��� J �d� PK"O�'�2 #�AN  ��� ��KPo� �  J L~�'� J �oP2S
• �  KS � M �  %S �  dL'Q'J L'M�MAP � SfJ �  �f� &E � �'�dJ �KP

• Multi-� L'J � "OPK�KS J �OL!í+�'J Q'Q'Po�KSV�2 dN N�� � � î �  dL � J � J P2Sf�� � &APo� � &! LS J (I�ON P�ïdJ L'ð��A��ï#� � � ð2ó' L'Q � &OP�î �  dL � J � J P?SVQ'P��o�dP� KS P��OP � � PoP�L�d� � L'Q!S � ��� � � J �OL~PKLOQ!S � &'PoLHS � �'�ON  �(IPoP � Sf�'��PK�O�oP�PKQ!SQ'PK(¤ dL'Q ��� 	 � � P?í � &! � &! #�A�'PoL!S'J ��P��'��PKPKQ!S�
 �
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��	�D���	�æ
����æ�D��������������

• �  �K&~�OJ Q'QOPK��S � �O(IJ � S� �S P2 dN PoQ~�AJ Q
•
� � S �  #N N  ���&'J MO&'P?S � �'J Q � J L!S

• � �dJ ��P�J+S
– m ^ g c lohXg ^ i�W
– c W�i�Y�ZX`ah_g ^ i�W
– ��� l U price

•
	 � � P?í��R #LHS � J N N��dPK"OP� dNfJ L � Po� P?S � J L'M�J L'�d�'� (¤ � J �'L~Q � �dJ L'M% � � � J �AL

• � L~( � N � J �ON P � L'J � S+í'S J (IJ N+ ���'�dJ �KJ L'M��'� � J �'L!Sa �SfJ L � L'MAN J+S &
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�C����� ����D���������ä�DEèGDt�V���o�a�+��D���êID��ß�����+���

•
	 P �  � � � J �'L �  o�'P�J L'"OPKL � P�QH � $ �  #L'�d�'�dQ

• � � � J "E � J �'L!í � &'P��OP2S � �O� � L'MON JXS &'� �V #�� #LOP2S P� L'QHS P2 N P�Q~�'J Q
• � �d�'�KP2S+S+í � � N � J �ON P�S P2 N PoQ -

�'J Q~� � � L'Q!S � � L~P� �o&~�d� � LOQ � &OPN � � P2S � �'J QOQOPo��Q'� �'�!Sf� � �  #L'Q � &OPKJ �?�'J Q��'PK�K�O(IP?S � &'P� �dPK"OP? N PoQ����dP?S PK�d"OP��'�dJ ��P��d�'��LOPo� � �d� � L'Q
•
�I dL~&E #"AP�(R�'�dP � &E #L~�'LAP�Q'�d�'��� � �  � P2 d��&~� � � L'Q�� � &AP��'J Q~�'�� &'P

lowest drop-
� � � J+S � &'PßL'P � � P?S Po�d"AP��'� J ��P

•
�I dL~MOPoLAPo�K N J ��P � ��( � N � J �'N P � LOJ � S
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Multi-
����D��f	tD��������������

• � L'MAN J+S & � �HS P2 dN PoQ~�AJ Q
•
$KP2 #N PKQ~�OJ Q � � � L'MAN J+S &

• etc.

)+* , - . / 021 3 4 5 6#, - - - 7 8 9�* : ; : < =�>�025 @ @ =o< 3
11

� ����	t��	E��	�����D���������	E�G	E���V	 ä�����

-
�V�+æ�	�êRD��������������

• � L'MON J+S &~QAP?S ��PoL'Q'J L'M
• ��� � �K&% oS ��PoL'QAJ L'M
•
�V d�E dLOP?S P�QOP?S ��PoL'QOJ L'M

• � N J (RJ L� � J �'L~QOP2S ��PoL'QAJ L'M
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Two-
�V��æ�	�æ�ä�æ���� ����	�êRD��������������

•
���'L � J L � � � SVQ'� � �'N P� � � � J �OL � � ��� �
– W�!XW�g \!ZXW�"�Y_g `_W�gO^ c2b!e�l i�UXW�`G^ b�baW�`�^ e�l W�[ \�^ mOh_Y�c cd^ ]_[ W
– Y_l UXW�g "E^ c W�#�Y_gOg W�b!e+^ ZX`_W�g #�^ cfh_k_lKYKZEl UXW2Y_g `_W�gO]XY_Y��
– NASDAQ-like

•
�I #N N � ïd�'P��dJ �'QOJ �ß��N P� d� ð���(  d�dòOP �
– Y_g `_W�g cVe�g W?b!e�l i�UXW�`ah_W�g ^ Y�`_^ i�e+[ [ \
– $�g ^ %�Y�ZXe�c l Y�i��aW�&Xi�UXe�Z+n_W�� $�')(E� -like
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Multi- p�q rts'u�voqdw?u�xVyExVz�{V| qdw?u�v~}%s'�+y yE{fw���s+� � � �'qds'¥+y ���

� �
Multi-attribute�!� � � N � J -good

2.1 Combinatorial

2.2 �2Y�b�hXYKc ^ l W�e�k_i#l ^ Y�ZXc
2.2.1 ¸�§ ¨�¿+­d§���­d¶ ´ ­d¿+§ ª «
2.2.2 synchronization

2.2.3 ¸�§ ¨�¿+­d§X® § ª ­d¶
2.2.4 ª ��­d·?¯+§ ª 	�
�´ ·�²�§ ¬ ­d³�ª ¨+²�«
�f« ®dª ³�°+´ ³+¸���²�® ¬ ´ ¨�³�± 
����f¾
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� u�| z�qd| qd��sC{Vw?r���xX�'q vAw?u w?¥�| £�s � xVvoq {C¥Xw?zA��xVz�{V| q w?u�v

English Dutch Japanese � � � � � �
��� �
regret

duration

disclosure

monitoring

price
discovery

)+* , - . / 021 3 4 5 6#, - - - 7 8 9�* : ; : < =�>�025 @ @ =o< 3
15

� ��D���B
	��K��	tæ�����	t�V���KD����� ���������F�����D����ED���	EFG������ �D��������

auctions

�'�'PoL~� � � �K�d  S P2 dN PKQ~�OJ Q

one-sided two-sidedone-sided two-sided
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16

��æ�	�	���	E�R������èçD���B
��D���D����E���������%��	�D����X

DE�K	

� Po�dJ LOJ � J �'L!í � LH � � � J �OL~J+Sa L' �L'PoMO� � J+ � J �'L�(�P��K&E dL'JXS ( � &E � JXS�í
– Mediated

– Well-c h_W�i+^ m ^ W�`�� g k_ZXcfe�i�i�Y_g `_^ Z+n�l YaW�&Xh_[ ^ i�^ log k_[ W�c �
– Market-]Xe�c W�`a� `_W#l W�g ba^ ZXW�c�e�Z�W�&Xi+U+e+ZXn_WE^ Z!l W#g b!cfYKmoc l e�ZX`_e�g `

currency)
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��������������	�	E�RD����+���G�����+	��

• ! PK�KP�J "OP � J Q!S
• � J+S+S Po(RJ L! � P � L'�d�'� (¤ � J �'L
• � �d�K #L'MOP � �K #QAP?S � �KN P� #�2(  d� ò'P � �

auctioneer
trader

trader

trader trader

trader
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�
����������� ã ����	����V�������

� J Q'Q'J L'M�� � N P2S

��N P2 d� J L'M��'�'N J �K 

� L'�d�'�d(¤ � J �'L��dPK"OPKN+ � J �'L��'�'N J �K 
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� ��æ�æ�����F��¤����	��

• ì &'�~�? L~�'J QEó � &'PoL
• ì &! � J+Sf�d�'� ( �'���OJ Q
• ! P2S � � J � � J �AL!Sf�'L~�'�d� PK�KS+ó' KS! E� � LO� � J �'L~�A�

– TVg e�`_W#g�� cVY�"EZ!h_g W�!_^ YKk_cf]_^ `
– $�k_i�l ^ YKZ!c l e#l W?� W�!XW�g \+Y�ZXW�� c�]_^ `_c �
– �V[ ^ n�^ ]_^ [ ^ l \E� W � n � #_m ^ Z+e+ZXi�^ e+[ �
– …

• � �'�OJ �K � J �AL!ó � J � &'Q'�� �  NXó+�dP��'N� #��P�(IPoL �
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Single-� ����æ��
�K�o	����

• � PKL'PK�K #NV�d�'� (
– c i�UXW�`_k�[ W	��
+j �
� h � #Kj�� � h
� #Kj�� � h
� #����
– � "!^ [ [ ^ Z_n_ZXW�c c �E^ ZXl W�g h_g W#l e#l ^ YKZ

•
���'(R(��'L~� P?S � � J � � J �'L!S
– �o^ ZXn�[ W�h_g ^ i�W�� j_k_e�ZXl ^ l \Eh_Y�^ Z+l�
 j � h
�
– �o^ ZXn�[ W�k_Z_^ l�
 �
� h
�
– Monotonicity

– ¦!^ !_^ cd^ ]_^ [ ^ l \E� e+[ [ -or-none)
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Price-� �ßD��������+

�~����	�æ�����	

p

q

200

140

70

� �d�dPK�Kí�� ��� �� � ó � � ��!  ó�!"�$#  �%
� �  � �� � ó �� � ��!  ó�!  �&#  �%
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' ��æ��+�G���V�����������X

äo�����
-or-None)

p

q

200

140

70

� �d�dPK�Kí�� �  � �� � ó �� � ��!  ó(!  �$#  �%
AON

)+* , - . / 021 3 4 5 6#, - - - 7 8 9�* : ; : < =�>�025 @ @ =o< 3
23

��	����)���o�K	����

� �d�dPK�Kí��
- * � �� � ó -1@140]

p

q

200

140

70

[- * � �� � ó - ��� ��!  ó � �$#  �%
� �d�dPo�Kí��

- * � �� � ó -1@140]

p

q

200

140

70
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������FG��	,+ � +����������

p

q

200

140

70

� �d�dPo�Kí�� � � ��!  �%

� L � PK�d�'�dP �  � J �'LHS� (IPC KSJ ���! � � �'�?(��A�dP
�o�'(R�'N Po�HS �o&APoQ � N P
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� ��æ ã � ������D����E	

p

q

200

140

70

� � �d�dPKL � �'�d� Po�Kí�� ��� �� � ó � � ��!  ó(!"�$#  �%

260

	 P � �'�d�dPK�Kí�� ��� ���� ó * � ��!  ó�!"�$#  �%	 P � �'�d�dPK�Kí�� ��� ���� ó�!"� ��!  �%	 P � �'�d�dPK�Kí�� ��� ���� ó��"�$#  %
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ã � ������D�����	t����	!����D���� D��V	��

•
$KJ L'MON P ��� � �'J L �
– �!^ n_UXW�g'h_g ^ i�W�e�ZX`aj_k_e�ZXl ^ l \
– �!^ n_UXW�g'h_g ^ i�W�#Kc e�b!W�j_k_e�Z+l ^ l \
– �oe�b!W�h_g ^ i�W�#�U_^ nKU+W�g'j_k_e�ZXl ^ l \

•
$KJ L'MON P � L'J �
– �!^ n_UXW�g'h_g ^ i�W
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ã � ������D��ß��	
	�����	,+������������ ' �V�f�ß	��

•
�I dL~� Poî � J �dPßJ LO�K�dP2 KS P � 	 � ���'�?Q'P��K�dP� oS P � $ ì �

•
�I dL~QOJXS � J L'M � JXS &~� �    dL'QHS PKN NaS J Q'P
– 
 ZXi�g W�e�c W strengthens ]Xk_\�# weakens sell

– �EW�W�`�^ Z+i�g W�e�c W�Y�Z!]XY_l U�c ^ `_W�c�l YGW�Z+c k_g W�h+g ^ i�W�h_g Y_n_g W�c cd^ Y�Z
• � Q'Q'J L'M � � 	
� P2 #ò'PKL!Sf�O�d�dPK�Kó�Q'�d�'�'�OJ L'M%S � �dP�L'M � &'PoL!S
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' ���K����� D����������¤	E�G	��+D��������

• ì &'PoL � ���dPK"OP� #NVJ L'�d�'� (  � J �'L
• ì &! � J L'�d�'� (¤ � J �'L
•
ñ � � &'�O(

$KP2 #N PKQ~�OJ Q � �'PKL~� � � �K�d 
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+�������	 � ������	��

• � PoL'PK�dJ � � PK�d(��d�'�ß � � � J �ALHS � (R(  #�d �J L'�d�~�dP�"OP2 #N P�QH ��'PK�dJ �'Q'J ���'�?PK"OPKL �
-
Q'�dJ "OPKL � J (RP2S

•
ï � � �d� PoL � � �dJ �oP�ð
– $����Cj_k_Y_l W�� $�b�Y�k_ZXlo]Xk_\XW�g)"�YKk_[ `aU+e�!XW�l Y!Y�m m W�g'l Y!]XW�e "!^ Z_Z+W�g #�^ Zi�k_g g W�Z+loc l e#l W
– ��
 ¦Cj_kXY_l W�� $�Z+e+[ YKn_Y�k_c #Km Y�gOc W�[ [ W�g

•
�!� &'PK�?J L'�d�Eí+î �  #L � J � J P2S+ó � �� dQ'PK� � � S+ó+P � � �
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“Bid-
�
�fè�ét������	ED�æ

•
ñ PK� (RJ L'�'N �'M' ��K�'(�P2Sf�d�d�O( �� d(RJ N J� #� � ��� ó' KSfJ L~�dJ LE #LA�oJ� dN
exchanges.

50
47
35
34
34
...BUY

52
57
65
65
74
... SELL

BID ASK
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� ������	��%��� �¤� � �������
�������������

• English
– ��
 ¦)�dUX^ n�UXW�c lAh_g ^ i�W�c YGm e�g
– $���� � � `_W�[ l e

• Dutch
– ��
 ¦)�dk_ZX`_W�m ^ Z_W�`
– $���� � �#i�[ Y�i��
�

•
� ��� í � � � -� $�� S �'�dP? dQ

• Sealed:
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+�������	 � ������	��I�������ßF

• � � S �'PK�KJ � J PKQ�J L � PK�d"E N+S
•
� L~P2 �o&~�AJ Q

•
� L~J L! � � J "OJ �  

•
� L~(¤ #� ò'P � ��N P? d�KS
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� 	�D�������	 � ������	

• � PoL'PK�K #N+í 	 P � �'�d�dPo�?( � S � J LO�K� P? KS P � �'�?(¤ J L �  J L)�?(  dMOL'J � � QOP�'��ï � J LOL'J L'MOð� #(R� � L � ó' �o���'�dQ'J L'M � �~� � � �dPKL � î � � � P �
• Single-

� L'J � í �a�  ��'�d�dPo���'�dJ �KP�( � S � (RPKP � �'�?�'P2 � � $�� �  #L'Q
Sell/BID).

• Multi-
� L'J � í � � � �~J MAL'�'�dP�ïd� � � �'� � &AP�(I�'LOP� AðC d(�� � L � S �

•
�I dL~�OP� �'�'N J P�Q~J L��K�'LOë � LO� � J �'L � J � & � P� � -your-

�!� L
(Dominance).
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�¤��	�D��o����F +��������!


• Clear
í ñ �K dL!S N+ � P2Sf�'�d� Po�KSVJ L � �% dMO�dPKPKQ � �� dQOP2S+ó' d�K�K�'�dQOJ L'M � �

S �'PK��J �dJ PKQ~� � N P?S �

• � �'N J �o ��o&'�'J �KP?S�í
– �IUXW�Z�l Y�i�[ W�e�g
– �IUXYGn_W#l c "EUXe�lo� allocation)

– $�l�"EUXe�lKh_g ^ i�W�c
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�¤��	�D�������������F

• � � S �'Po�KJ � J PKQ�J L � Po�d"E N+S
•
� L~P2 �o&~�AJ Q

•
� L~J L! � � J "OJ �  

•
� L~� � &OPK��Q'P2S J MOL! � PKQ�PK"OPKL � S
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Allocation

p

z

p

zq q
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+��K��������F�+��������!


•
� L'J �d�'� ( "ES � � J+S �K�dJ (IJ LE � �'�d 

• � J �KS ��� � �'�KS �f� J L'L'J L'M���"ES � $�Po�K�'L'Q � �'P2S � N �!S J L'M��
• �G�  APK�KS � "�S � $KPKN N PK�KS �
• �  #� N J P?S � "�S � �  � P2S �
• � Lf  � &'PK�dP�J L~�OP � � P�PoL � � �

�I�ßD����K�%�����


