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687:9<;=�>%=�? 9 =&@BAC=&?ED 6BF-GIH =&?�J F�KMLN7:9 D F8OQP	RSP A F ? P<7 >T= OQF

UWV8XZYB[:\B]W^`_BabY�cZdfeg XZhji g ]�^k_:l�]m_:hj]ncmeo g \8]�p8hjqrXZ]md g qms<t g c g lEYEu g�v _:hjw-]ncZqxhyX`z{sBp8V g hj_Ns|�}m~B�E�8�����r}{�E�m~8���{�N�r��~B���8�{�5���8�{�&�{�����-�B�&�8�&���k�8�

�����m�m�5�I�E�E� p8Y&abX`� g cZ]S\8]mqxhjlE_ g _:\�hjd1V:�j]md1]m_{X g XZh�Y�_� Bqxh�_Bl�d1YE¡Bh��j] g lE]m_{XZq g cZ]
_:Y�� g \ g z8q/hj_�w-YE�jw-]m\Wh�_ g qxim]mV8XZhjimhjqxd£¢ g �jYB[&¤¢:]¥cZ]¦]n§8hjqrX/cZ]nqx] g cZi¨¢:]ncZqN��¢:Yª©� B]mqr«
XZhjYE_!hyXZq� 8XZh��jhyXkz�¡<]ni g  Bqx]�hjXimYE B�¬\�¡<] g _B]n�XZ]mi¨¢:_BYE�jYEl&z���¢Bhji¥¢�_:Y�_B]n�®qx¯�hj���jq
¡: 8X�imYE B�¬\°hj_�XxcZY�\8 :im]±_B]n�²VBcZY�¡:�j]md1qm[p8]mim 8cZhyXkz g _:\fV<]ncxabY�cZd g _Bim] g cZ]MXZ¢B]
d1YEqrX³incZhyXZh�i g � g qxV<]mi¥XZq³a´Y&c�XZ¢:hjq³_B]n�µ¯�hj_I\±Y�a¦qxY�a¬Xk� g cZ]E[N^k_±XZ¢:hjq³inYE_{XxcZhj¡: BXZhjY�_
�]�VBcZ]nqx]m_{X g a´Y&cZd g � g V:V8cZY g i¨¢%XZY g _ g �yzBun]�V<]ncxabY�cZd g _:im]1a´Y&c�XZ¢:hjq)im� g qxq�Y&a
qrz8qrXZ]md1qm[Q¶³ Bc g V:V8cZY g i¥¢·hjq�h�_{XZ]ml&c g XZ]�\¸hj_·XZ¢B]�] g cZ�yz¸qrX g lE]nq)Y&a+XZ¢B]¹qxY&abXk� g cZ]
\B]mwE]m�jYEV:d1]n_�XªVBcZY{in]mqxqm[Q^k_±XZ¢:hjq³� g z{sChyX�hjqWV<Y�qxqxh�¡B�j]�XZY�V8cZ]�\BhjinXW]n§8V<]minXZ]�\±¡<]n«
¢ g w�hjYE Bc+��hjXZ¢BYE 8X�XZ¢:]³_B]mim]mqxqxhyX`z�Y&a�i g cxcxz�YE BX�XZ¢B]³imY�d1V:�j]nXZ]ªh�d1VB�j]md1]m_{X g XZhjYE_
V:¢ g qx]E[:¤/Y�qx¢BY5�®XZ¢B] g V:V8cZY g i¥¢QsB�+]�d1Y�\B]m� g qxY�a¬Xk� g cZ]�cZ]nXxcZhj]mw g �Nqx]¥cZw8hjim]�qrz8qr«
XZ]mdºh�_ g VBc g l�d g XZhji¦� g z{s g abXZ]¥c�XZ¢:]»imY�cxcZ]mqxV<Y�_I\8h�_BlªabY�cZd g �{d1Y�\8]m�{hjq�YE¡8X g hj_:]m\
g _:\ g _ g �yz8um]�\!hj_�Y�c¨\B]¥cSXZY�qrXZ I\8z�V<]ncxabY�cZd g _:im]E[

¼%½:¾�¿�ÀQÁ{Â+Ã8Ä/ÅI7�ÆÈÇZÉWF ?n= L =&? ÆÊ7 ? K±F�OQË =8DCÌ= Ç ? H/O = Çn9 DQÍ¹>TÎ�D KM7BÏCH¬Ð = F @B= O:Ç

Ñ Ò:ÓªÔIÕQÖW×¹Ø)Ù/ÔCÚZÖªÓ

ÛxOMÇ¥Ü = ÐbFB9ZÇ�Ý = F ? 9 D PCHb9¨Ç ? H¬Ï A Ç = P±9¨78ÆÈÇZÉ³F ?¥= F�LQLCÐ¬H´Ë&F�Ç¥Hb78OQ9ÜNF-G = H¬ONË ?n= F89 = P�Ç¥Ü = H ? L/7B9n9¨HbÏCHbÐ¬H¬Þ
Ç¥H = 9K±F�ßIHbO @�A 9 = 7�ÆNÛxOBÇ =&? O = Ç�Ë�F�LQF8ÏCH¬ÐbH¬Ç¥H = 9 D L/7B9¥H¬Ç¥Hb78OCHbO @ P<Hb9¨Ç ? HbÏ A Ç = P�9¥7�ÆÈÇZÉWF ?n= P = G = Ð¬7BL<Þ
K = O:ÇSF89�F�G =&? Ý�H¬O:Ç =&?n= 9¨Ç¥HbO @ F�LCL ? 7BFBËmÜ�à J Ð¬H = O:Ç5á{9 =&? G =&? ÜQFB9�Ï = Ë57BK = ÇnÜ = ß = Ý�LQF ? FBP<H @ K
Ç¥7·9 A LCL/7 ? Ç¹P<H´9¨Ç ? H¬Ï A Ç = P%9¥7�ÆÈÇZÉWF ?n= P = G = Ðb78LCK = OBÇEàCÛrÇ¹H´9�É�H´P = ÐbÝ ?¥= Ë57 @ OCHbâ = P·Ç¥ÜNF{Ç)ÇnÜ =&?n=
=5ã H´9ZÇ�ÆÊ7 AC? K±F8H¬O	Ç = ËmÜCOC7BÐ¬7 @ H = 9�É�ÜQHbËmÜTFBP<G87<Ë&F�Ç = ÆÊ7 ? Ë5ÐbH = O:Ç�á�9 =�? G =&? P = G = Ðb78LQK = O:Çn9�Ä ?¥= Þ
ÐbF�Ç¥Hb78OQF8ÐNPCF�ÇnF8ÏQF89 = KMF8OQF @B= K = O:ÇS9¥Ý<9ZÇ = K±9)ä`å�æ¹ç > ÅQè DIé�Ì K!7BOCH¬Ç¥7 ? 9 D�@8? 7 A LIÉWF ?n= F8OQP
P<H´9ZÇ ? HbÏ A Ç = Pê78ÏCë = Ë�Çm9&à»ÛrÇ�Hb9�É = Ð¬Ð³F8Ë&Ë = L<Ç = PfÇ¥ÜNF{Ç�P<H´9¨Ç ? H¬Ï A Ç = Pê7BÏ<ë = Ë5Çn91HbOË57BO{ë A OQË5Ç¥Hb78O
É�H�ÇnÜ%ìMíBî5ïÈðbñ1ò&ó:ñ5ôNõ�ö�÷¬ø&ù D ø8ø5ú<Ç = ËmÜCOQ78Ðb7 @ Ý�F ?¥= F�G =&? Ý1H¬O:Ç =�?¥= 9ZÇnH¬O @ F�LCL ? 7BFBËmÜ�Çn7�F8PCP ?n= 9n9
Ë =�? ÇmF�HbO·ßIH¬ONP¸7�Æ+9¨78ÆÈÇZÉ³F ?¥= PC78K±F�HbOQ9ªÐ¬Hbß =�= Ð = Ë5Ç ? 78OCH´Ë)Ë&78KMK =&? Ë =8D HbO<ÆÊ7 ? K±F{Ç¥Hb78O ?¥= Ç ? H = G-F8Ð
F�OQPûO = ÇZÉª7 ? ß±K±F8OQF @B= K = O:Ç�F�OQPûF8PCK!HbOCH´9ZÇ ? F�Ç¥Hb78O�à
ü Ð¬Ç¥ÜC7 AC@ ÜºÇ¥Ü =�?¥=ý=5ã H´9ZÇ ?¥= 9 = F ? ËmÜ =&? 91É�ÜC7ÿþ AC= 9¨Ç¥Hb78O K!7BÏCHbÐ = 9¨78ÆÈÇZÉ³F ?¥=BD Ï = Ë�F A 9 = H¬Ç

Ë57 A ÐbP	Ï = FMO = É Ç = ËmÜCOC7BÐ¬7 @ Ý¸É�H¬Ç¥ÜTOQ7¸O = É 9¥ßIH¬ÐbÐb9�Ï A Ç¹H¬Ç�Ë&7 A Ð´PûH¬O:Ç ? 7<P A Ë = O = É�L ? 7BÏ<Þ
Ð = K±9 � KM78ÏQH¬Ð = 9¨78ÆÈÇZÉ³F ?¥= ÇnF�ß = 9W9 = OQ9 = HbO	P<Hb9¨Ç ? HbÏ A Ç = P = OIG:H ? 78OCK = O:Çm9�÷ �{úrà é ÜCH´9�9¨78ÆÈÇZÉ³F ?¥=
Ë57 A ÐbP£K±F�ß = F�O HbOQF�LCL ? 7BL ? H´F{Ç =	A 9 = 78Æ¹ÇnÜ = O = Ç ?n= 9¥7 AC? Ë = 9 � HbO Ç¥ÜCH´9±ÉWF-ÝÇ¥HbK = Ë57BO<Þ
9 A K!HbO @ Ë&7 A Ð´P	Ï = Ë57BK = FML ? 78ÏCÐ = K ÆÊ7 ?�A 9 =�? 9�àNÅI7¸É = F ?n= Ë57BOQË =�? O = PýÇ¥7·P = G = Ð¬7BL	O = É
Ç = ËmÜCOCH´þ AQ= 9�F8OQP·K = Ç¥ÜC7<PC9�É�ÜQHbËmÜûÇnF8ß = Ë&F ?¥= F�Ï/7 A Ç�Ç¥Ü = 9 = L ? 78ÏQÐ = KM9�à<ÛxOûÇ¥ÜCH´9�Ë&78O:Ç =&ã Ç D
ö&í��mõ��Sò��¥ñ
	Qñ����5í��ìMò�ô��mñ ÷¬ø��{ú�F�LCL = F ? 9·F89·FºP<Hb9nË5HbLCÐbH¬O = HbOQ9¨H´P = 9¨78ÆÈÇZÉ³F ?¥=%= O @ HbO =&=�? HbO @
Ç¥7ûP = F8Ð¦É�H¬Ç¥ÜfK!7<P = Ð¦L =&? ÆÊ7 ? K±F�OQË = 78Of9¨78ÆÈÇZÉ³F ?¥= 9¥Ý<9ZÇ = K±9¹P = 9¥H @ O�à Î H¬ß = K±F�OIÝûL = 78LCÐ =



� � ^x^x^��EY&cZ_ g \ g qª\B]��+Y�_:im 8cxcZ]m_:imh g

Ë57BOQË =�? O = P	F�Ï/7 A Ç¹9¥7�ÆÈÇZÉWF ?n= L =�? ÆÊ7 ? K±F8OQË =BD É = Ï = ÐbH = G = ÇnÜQF{Ç¹L =�? ÆÊ7 ? K±F�ONË =1= G{F8Ð A F�Ç¥Hb78O
K A 9¨Ç�Ï = F8Ë&Ë&78KMLCÐbHb9¥Ü = PýP AQ? HbO @ Ç¥Ü =1= F ? Ð¬Ý¸9¨ÇnF @8= 9W7�Æ+9¥7�ÆÈÇZÉWF ?n= P = G = Ðb78LCK = O:ÇEà
ü 9n9 A K!HbO @�� ôNï �ªñ����°í��Bñ5ð�ïÈô:ó �»ò�ô:ó"!Qò&ó:ñTä Í¹>TÎ èM÷ #-ú�FB9�Fû9¨ÇnF�ONPCF ? PTOC78ÇnF�Ç¥Hb78OTÇn7

KM7IP = Ð�9¥7�ÆÈÇZÉWF ?n= 9¨Ý<9¨Ç = KM9 D É = L ? 78L/7B9 = F�O = OIGIH ? 78OQK = O:Ç¹HbO°É�ÜCH´ËmÜf9¥7�ÆÈÇZÉWF ?n= F�ONF�ÐbÝI9¨Ç
KM7IP = Ð´9 A 9¨HbO @1Í)>°Î à Í OCÆÊ7 ? Ç A OQF�Ç = Ð¬Ý D8Í)>TÎ Ð´F8Ëmß<9+7�Æ =5ã L ?n= 9n9¨HbGIH�ÇZÝ1P = 9¨H ?¥= P�Çn71P = 9nË ? H¬Ï =
L =�? ÆÊ7 ? K±F8OQË = 9¨ßIHbÐ¬Ð´9�à é Ü =&?n= ÜQF-G = Ï =�= OM9 = G =�? F8ÐIF8LCL ? 7BFBËmÜ = 9»Ç¥719¥78ÐbG = Ç¥ÜCH´9ÐbFBËmß¸÷�ø�$ D ø&%{úrà
' O = 78ÆBÇnÜ = L ? HbOQË5HbLQF�Ð´9�78Æ:7 AC? É³7 ? ß)H´9�Ç¥Ü = 9ZÇ A P<Ý�7�ÆIÇ¥Ü = L =�? ÆÊ7 ? K±F�ONË = HbOQP<H´Ë = 9�H¬O1KM78ÏQH¬Ð =
F @B= O:Ç�9¥Ý<9ZÇ = K±9 D 9¥7·É = L ? 78L/7B9 = F � ����õ`ïÈì±ñ±ñ)(Bõxñ5ôQö�ï�í{ôÿÇ¥7ûP = F8Ð¦É�H¬Ç¥ÜfL =�? ÆÊ7 ? K±F�ONË =
9¨ßIHbÐ¬Ð´9�7BO·ÇnÜ = 9 = ß:HbOQPû7�Æ�9¥ÝI9¨Ç = K±9&à
' AC? F8LCL ? 7BFBËmÜýÇn7·9¥78ÐbG = Ç¥Ü = L ? 78ÏCÐ = K H´9)FB9�ÆÊ78ÐbÐb7{É�9&ÄNÉ = KM7<P = Ð»ÇnÜ = L ? 78ÏQÐ = K P<78Þ

K±F�HbO A 9¥HbO @fÍ¹>TÎ�D P = 9¥Ë ? HbÏCHbO @ 9¨ÇnF�Ç¥H´ËýF8OQPºPCÝ:ONF�KMHbËýGIH = É�9!É�Ü = O O = Ë = 9n9¥F ? ÝBà Í¹>TÎ
KM7IP = Ð´9�É�H¬ÐbÐ @ HbG =!A 9�Ç¥Ü = O = Ë = 9¥9nF ? Ý	ÏQF8Ëmß @B? 7 A OQP	Çn7û7BÏ<ÇnF8H¬O°Ç¥Ü = Ë&7 ?n?¥= 9¨L/78OQPCH¬O @ ÆÊ7 ? Þ
K±F�ÐKM7IP = Ð =5ã L ?n= 9n9 = PTF89+*�ñ&õ,��ï³ô/ñ&õ`öý÷�ø D ù8úkà.- ? 78K ÇnÜ = ÇnH¬K =!=5ã Ç = OQ9¥H¬7BO°7�Æ Í¹>TÎ�D É =
P =&? HbG = F�Ç¥HbK = HbO:Ç =&? L ?n= ÇmF{Ç¥Hb78O!7�Æ Ì= Ç ? HCO = Çm9�Ð = FBP<H¬O @ Ç¥70/ = O =&? F�ÐbH¬â = P±Å:Ç¥7<ËmÜQFB9ZÇnHbË Ì= Ç ? H
1 = Çn91ä,/1Å Ì 1¹è�÷¬ø5úrà Ì=&? ÆÊ7 ? K±F�OQË = H¬ONP<HbË = 9³K±F-Ý±Ï = Ë&78KML A Ç = P·ÆÊ7 ? /1Å Ì 1�ÏIÝ¸F�LQLCÐ¬ÝIHbO @
þ A F�O:Ç¥H¬ÇnF�Ç¥HbG = F�ONF�ÐbÝI9¥H´9SÇ = ËmÜCOQHbþ AC= 9�F�Ð ?¥= F8P<Ý¸P = G = Ð¬7BL = P·HbOûÇ¥Ü = ÐbH¬Ç =&? F{Ç AC?n= à
é Ü =%?n= 9¨ÇM78Æ)ÇnÜ = LQF�L =&? Hb9M7 ?¥@ F�OCHbâ = PºF89!ÆÊ7BÐ¬Ðb7{É�9�à�ÛxO 9 = Ë5Ç¥Hb78O2# D É = P = 9nË ? H¬Ï = F

9¨Ý<9¨Ç = K D ÏNF89 = P¸7BOûF @8= OBÇm9 D É�ÜCH´ËmÜ·ÜNF89WÏ =&= OýÇnF8ß = O¸Æ ? 78K ÷¬ø&#{ú D H¬ÇWÉ�HbÐbÐ�H¬O:Ç ? 7<P A Ë =¹A 9WHbO
F±KM78ÏCHbÐ = F @8= O:Ç = OIGIH ? 78OCK = OBÇEàNÅ = Ë�Ç¥Hb78ON9�3±F�ONP	ù¸P = G = Ðb78LûÇ¥Ü =�Í)>TÎ KM7<P = Ðb9�ÆÊ7 ? ÇnÜ =
9¨Ý<9¨Ç = K F�OQP @ HbG = FûL ? 7BLN7:9¥F8Ð»Çn7ûF8OCOC78ÇnF{Ç = 9¥Ý<9ZÇ = K(Ðb7BFBP�à�Å = Ë5Ç¥Hb78O54¸H´91P = P<HbË�F{Ç = P%Çn7
Ç ? F�OQ9¨ÆÊ7 ? K Í¹>TÎ P<H´F @B? F8K±9WH¬O:Ç¥7 Ì= Ç ? H�O = Çn9�HbO%7 ? P =�? Ç¥7¸FBËmÜCH = G = ÇnÜ = P = 9¨H ?¥= PýÆÊ7 ? KMF8Ð
KM7IP = Ðkà6-+H¬OQF8Ð¬ÐbÝ D 9¨7BK = L =&? ÆÊ7 ? K±F�OQË =¹?n= 9 A Ð¬Çn9�F�ONPûË&78OQË&Ð A 9¨Hb78OQ9WF ?¥= L ?n= 9 = O:Ç = P�à

7 8µÓ:9<;>=@?BADC�9FE!ÔHGI9KJ:ÖFLnÔMN=+Õ69 Õ69�Ô<ÕQÚ�9<O@=PC�JQ9�ÕHO�Ú¥Ù.9 Ú¨Ó ÔHGI9
82R�ST8VUWS°ÒHXY8ZJ\[IJ8Ô]9^?

ÛxOÇ¥ÜQHb9M9 = Ë�ÇnH¬7BOÉ = Ï ? H =`_ ÝfL ?¥= 9 = OBÇ ü 1 é ü å é Û J üba à é Ü = 9¨Ý<9¨Ç = K4ÇnF8ß = OÆ ? 7BK3÷¬ø&#{ú
Ç¥ÜQF�Ç¹É�HbÐ¬Ð¦Ï =�A 9 = PTF89 =5ã F�KMLCÐ = F�Ðb78O @ ÇnÜCH´9)LQF8L =�? àQÛrÇ¹É�HbÐ¬Ð¦Ï = Ç¥Ü =�?n= Æ =�?¥= OQË = Çn7·9¨Ç A P<Ý
L =�? ÆÊ7 ? K±F8OQË = 78OûKM78ÏCHbÐ = F @8= O:ÇW9¥Ý<9ZÇ = K	à
é Ü =·@ 7BF8Ð�7�ÆWÇ¥Ü = 9¥ÝI9¨Ç = K Hb9�Ç¥7TL ? 7{GIHbP = KM78ÏCHbÐ = Ë578KML A Ç =&?�A 9 =&? 9�É�H¬Ç¥ÜºP<Hdc =&?n= O:Ç

9 =�? GIH´Ë = 9�Ç¥ÜQF�Ç = OCÜQF8OQË = ÇnÜ = Ë�F�LQF8ÏCH¬ÐbH¬Ç¥H = 9�7�Æ³Ç¥Ü = H ? Ë57BK!L A Ç =�? à ' O = 7�Æ³Ç¥Ü = 9 = 9 =&? GIHbË = 9
Hb9�Ç¥Ü = 9¨78ÆÈÇZÉ³F ?¥=!?¥= Ç ? H = G{F�ÐS9 =&? GIHbË =8D Ç¥ÜNF{Ç�F8Ð¬Ðb7{É�9 A 9 =&? 9�Ç¥7T9 = Ð = Ë5Ç�F�OQPêP<7{É�OQÐ¬7:F8PfO = É
9¨78ÆÈÇZÉ³F ?¥= HbOTF�O = F89¥ÝýF8OQP =�e Ë5H = O:Ç)ÉWF-Ý8à é ÜQHb9¹9 =�? GIH´Ë = ÜQFB9�Ï =&= O	ÇnÜC7 AQ@ Ü:Ç�Ç¥7·Éª7 ? ß¸HbO
FMÉ�H ?n= Ð = 9n9³O = ÇZÉ³7 ? ß±K = P<H´F±F�ONP·L ? 7{GIHbP = 9W9 = G =�? F8Ð/HbO:Ç =�?¥= 9ZÇnH¬O @ Æ = F{Ç AQ?¥= 9&Ä

f é Ü = 9¨Ý<9¨Ç = K�K±F8OQF @B= 9�H¬Çn9 = Ð¬Æ<Ç¥Ü = ßIOC7{É�Ð = P @B= O =�= P = P�Ç¥7 ?¥= Ç ? H = G = 9¥7�ÆÈÇZÉWF ?n= É�H¬Ç¥ÜC7 A Ç
A 9 =&? HbO:Ç =&? G = O:Ç¥Hb78O D<A 9¥HbO @ F�O	78O:Ç¥7BÐ¬7 @ ÝBà

f é Ü = Ðb7IË�F{ÇnH¬7BOûF8OQP·FBË&Ë = 9¥9³K = ÇnÜC7<PýÇ¥7MF8Ë&Ë = 9n9 ?¥= K!78Ç = 9¨78ÆÈÇZÉ³F ?¥= Hb9³Ç ? F8OQ9¥LQF ?n= O:ÇSÇn7
A 9 =&? 9�à

f ü Ë&F�ÇnF8Ð¬7 @ Ï ? 7{É�9¥H¬O @ Æ = F�Ç AC?n= Ç¥7MÜ = Ð¬L A 9 =&? HbO%9¨78ÆÈÇZÉ³F ?¥= 9 = Ð = Ë�ÇnH¬7BO�à
f é Ü = 9¥ÝI9¨Ç = K K±F�HbOBÇmF�HbOQ9 A L®Çn7ÿPQF{Ç = Ç¥Ü = HbO<ÆÊ7 ? K±F{ÇnH¬7BO ?n= Ð´F{Ç = PêÇn7°ÇnÜ = 9¨78ÆÈÇZÉ³F ?¥=F-G{F�HbÐ´F�ÏCÐ = à
gih  BXZY�_:Y�d1YE :q g lE]�j³¤ ¡ h qx]�\ g`k �+¢:hyXZ]minXZ 8cZ]�abY�cªim :qZ¤NYEd1hjum]�\Md1Y�¡:^k�j]��+Y�d1V: BXZhj_Bl h qxqxhjqr«
X g _:in]E[



� ^x^x^l��Y�cZ_ g \ g q³\8]��+YE_:in BcxcZ]m_Bimh g m

ÛxO�ÇnÜ = ÆÊ7BÐ¬Ðb7{É�HbO @QD É = Ï ? H =`_ Ý1P = 9nË ? H¬Ï = ÇnÜ = 9¨Ý<9¨Ç = K LQF-ÝIHbO @ F�Ç¨Ç = O:Ç¥Hb78O�HbO�H¬Çn9Ë&78KMLN78Þ
O = O:Çm9&à é Ü =�?¥=�=5ã H´9ZÇm9WFon¥KMF�ëZ7 ? P<78KM7Qp�OQF�K = P ü Ð¬Æ ?n= P D É�ÜCH´ËmÜýH´9WF�OûF @8= O:ÇW9¥L = Ë5H´F�ÐbH¬â = P
H¬O A 9 =&? HbO:Ç =&? F8Ë5Ç¥Hb78O�à é Ü =&?n= H´9�FM9¨78ÆÈÇZÉ³F ?¥= K±F�OQF @8=&? F @8= O:ÇWÉ�ÜC7B9 = ÇnF89¥ß¸H´9³Ç¥7±Ë ?n= F�Ç = F
Ë&F�ÇnF�Ðb7 @ É�ÜCH´ËmÜ%É�HbÐ¬Ð¦Ü = ÐbL	Ç¥Ü =�A 9 =�? Ç¥7¸9 = Ð = Ë5Ç�Ç¥Ü =�?¥= þ A H ?n= P	9¥7�ÆÈÇZÉWF ?n= à ü OC7�ÇnÜ =&? F @8= OBÇ D
Ç¥Ü = Ï ? 7{É�9 =&?ED É�H¬ÐbÐ�Ü = Ð¬L£Ç¥Ü =%A 9 =�? HbO 9 = Ð = Ë5Ç¥HbO @ Ç¥Ü = 9¥7�ÆÈÇZÉWF ?n= àP-+HbOQF�ÐbÐ¬Ý D FÅ<F�Ð = 9¥K±F�O
F @B= O:Ç�H´9�HbO ËmÜQF ?¥@B= 7�Æ�L =&? ÆÊ7 ? KMH¬O @ F�OIÝÿFBË�ÇnH¬7BO®L ?n= GIH¬7 A 9�Çn7TÇ¥Ü = HbOQ9¨ÇnF�Ð´F{ÇnH¬7BO7�Æ�ÇnÜ =
9 = Ð = Ë�Ç = P	9¨78ÆÈÇZÉ³F ?¥=BD Ð¬Hbß =�= Ð = Ë5Ç ? 78OCH´Ë�Ë57BK!K =�? Ë = à
é Ü = 9¨Ý<9¨Ç = K É³FB9ªL ? 7BLN7:9 = P A 9¥H¬O @ P<Hdc =�?¥= O:Ç³Ç = ËmÜCOQ78Ðb7 @ H = 9 D OQF�K = ÐbÝ J ' å�ç ü ÷�ø&3{ú D

q é�é�Ì F�OQP KM78ÏCHbÐ = F @B= O:Çn9�àWÅ<78K = L =&? ÆÊ7 ? K±F�OQË = Ç = 9ZÇm9ûÉ =�?¥= F�LCLCÐbH = PµÇn7 P<Hdc =&?n= O:Ç
H¬KMLCÐ = K = OBÇmF{ÇnH¬7BOQ9 D H¬Oÿ7 ? P =&? Çn7T9 = Ð = Ë�Ç�Ç¥Ü = Ï = 9¨Ç�ÉWF-Ý%7�Æ³FBË&Ë = 9n9¨HbO @û?¥= K!78Ç = 9¥7�ÆÈÇZÉWF ?n= à
J 78OQË&Ð A 9¨Hb78OQ9WÉ =&?n= Ç¥Ü = ÆÊ7BÐ¬Ðb7{É�HbO @ Ä

f é HbK = Ë&7 ?n?¥= 9¨L/78ONP<H¬O @ Çn7 J ' å�ç ü F8OQP�KM78ÏCHbÐ = HbKMLCÐ = K = O:ÇnF�Ç¥Hb78OQ9%F ?¥= F8Ð¬KM7B9¨ÇH´P = O:ÇnHbË�F�Ð�ÆÊ7 ? F!É�H´P =1? F�O @B= 78Æ�rQÐ = 9³Çn7±Ï = PC7{É�OCÐ¬7:F8P = P�à
f > 7BÏCHbÐ = F @8= OBÇ)F8LCL ? 7BFBËmÜ = 9�F ?¥= Æ�FB9ZÇ = OC7 AC@ ÜûÇ¥7ûË57BK!L = Ç = É�H¬Ç¥Ü°Ë&Ð¬H = O:Ç�á�9 =�? G =&? F8L<ÞL ? 7BFBËmÜ�à
ü Ð¬Ç¥ÜC7 AC@ Ü%Ë&78OQ9¥HbP =&? H¬O @ ÇnÜ = H¬KML/7 ? ÇnF8OQË = F�ONP·ÇnÜ =1?n= Ð = G{F�OQË = 7�Æ+Ç¥Ü =�?n= 9 A Ð¬Çn9W78Æ¦ÇnÜ =

Éª7 ? ß D É = Éª7 A ÐbPTÐ¬Hbß = Ç¥7ý9¨Ç ?n= 9n9)Ç¥Ü =�= OC7 ? KM7 A 9)Ë57:9ZÇ�7�Æ�HbKMLCÐ = K = O:Ç¥HbO @ P<Hsc =&?n= O:Ç�L ? 78Þ
Ç¥78ÇZÝ:L = 9�HbO®7 ? P =&? Ç¥7 = G-F8Ð A F{Ç = Ç¥Ü = L =�? ÆÊ7 ? K±F8OQË = 78Æ�Ç¥Ü = P<Hsc =&?n= O:ÇMF�Ð¬Ç =&? OQF�Ç¥HbG = 9�àut =
Ë57 A ÐbPêKM7<P = ÐSÇnÜ = 9¥ÝI9¨Ç = K4É�H¬Ç¥Ü F%L ? F @ K±F�Ç¥H´Ë!F8LCL ? 7BFBËmÜ A 9¨HbO @°Í¹>TÎ F�ONPF�OCOC78ÇnF�Ç =
Ë57BOQ9¨H´9¨Ç = O:ÇnÐ¬Ý%ÇnÜ = 9¥ÝI9¨Ç = K Ðb7BFBP�à ü ÆÈÇ =�? Ç¥ÜNF{Ç D É = Ë�F�OÿH¬O:Ç =�? L ?¥= Ç�ÇnÜ =¸Í)>°Î K!7<P = Ðb9�HbO
Ç =�? K±9�78Æ Ì= Ç ? H/O = Çn9)F�OQP	P =�? HbG = Ç¥Ü = Ë57 ?n?n= 9¥LN7BOQP<HbO @ L =&? ÆÊ7 ? K±F�OQË = KM7<P = Ð�É�ÜCH´ËmÜûÉ�HbÐbÐ
Ï = L ? 7BL =�? ÐbÝ·F�ONF�ÐbÝ:â = P�à é ÜQHb9�F8OQF�ÐbÝ<9¨H´9³Hb9 A 9 = P¸Çn7 = G{F�Ð A F{Ç = Ç¥Ü = 9¥Ý<9ZÇ = K	à
é Ü A 9 D É = ÜQF-G = É³7 ? ß = PMÉ�H¬Ç¥ÜýÇ¥Ü = F A Ç¥ÜC7 ? 9S7�Æ�ÇnÜ = Ë5H¬Ç = P·LQF�L =&? HbO·7 ? P =�? Çn7�7BÏ<ÇnF8H¬O

Ç¥Ü =%Í¹>TÎ K!7<P = Ðb9±Ë&7 ?n?¥= 9¨L/78ONP<H¬O @ Ç¥7ÿÇ¥Ü = 9¥Ý<9ZÇ = K D F�OQP£F�Ð´9¥7°É = ÜQF-G = F8Ð¬Ð³Çn7 @8= Ç¥Ü =�?
F�OCOQ7�ÇnF�Ç = PÇ¥Ü = 9¥Ý<9ZÇ = K Ð¬7:F8P D ÇnF8ßIH¬O @ Ç¥Ü = H ?M=&ã L =&? HbK = O:Çn9!F�OQP =5ã L =�? H = ONË = FB9�ÏNF89¥Hb9�à
Î F�Ç =&?ED É = ÜQF-G = Ç ? F�OQ9¥Ð´F{Ç = PµÇnÜ =ÿÍ¹>TÎ P<HbF @8? F�K±9ýH¬O:Ç¥7 Ç¥Ü = Ë&7 ?n?¥= 9¨L/78OQPCH¬O @ ÆÊ7 ? KMF8Ð
78O = 9&àCå = 9 A Ð�Çm9�Ðb7:7Bß¸L ? 78KMH´9¨HbO @ à

v w ÖW×�9^C¨Ú¥ÓIx ÔHGI9yJ\[>JBÔ]9^? ØzJIÚ¨ÓIx|{}w:~ Ó)Ö�Ô]=+Ô<Ú¨ÖSÓ

ÛxOµÇ¥Ü = L ?n= GIHb7 A 9·9 = Ë�Ç¥Hb78O É = ÜNF-G =T=&ã LQÐbF8H¬O = P£Ç¥Ü =ÿ@8= O =&? F�Ð�Æ = F{Ç AC?n= 9¸78Æ1Ç¥Ü = ÇnF ?¥@B= Ç
9¨Ý<9¨Ç = Kûà�1�7{É É = ÆÊ7<Ë A 9�7BOýKM7<P = Ð¬HbO @ H¬Ç A 9¨HbO @±Í)>°Î OC7�ÇmF{Ç¥Hb78O»à]t = ÜQF-G = Ë&78OQ9¥H´P =&?n= P
Í)>TÎ F�ONPOC7�Ç�Ç¥Ü = OC7�ÇmF{ÇnH¬7BO®7�Æ�K = ÇnÜC7<P<78Ðb7 @ H = 9�9 A ËmÜºF89 ' >Té ÷�$Eú D '+' Å<R ÷�ø&�{úª7 ?
- A 9¥Hb78O·÷ �{úIÏ = Ë&F A 9 = 7�ÆCH¬Çn9¦É�HbP =�? FBË&Ë = L<ÇnF8OQË = H¬O�Ç¥Ü = 9¨78ÆÈÇZÉ³F ?¥=�= O @ HbO =&=�? HbO @ Ë&78KMK A OCH�ÇZÝBà
é Ü = 9¥Ý<9ZÇ = K P = 9nË ? HbL<Ç¥Hb78O±HbO Í)>TÎ F8Ë�Ë578KMLCÐbH´9¨Ü = 9�É�H¬Ç¥Ü·9¨ÇnF�Ç¥H´Ë�F�ONP±P<ÝIOQF�KMH´Ë�GIH = É�9

H¬O	7 ? P =�? Ç¥7 @ HbG = FMË57BK!LQÐ = Ç = P = 9nË ? HbL<Ç¥Hb78Oû7�Æ¦Ç¥Ü = 9¥Ý<9ZÇ = K	àH-C7 ? Ç¥Ü = 9nF�ß = 78Æ+9¥H¬KMLCÐbHbË&H�ÇZÝ
F�OQP®ÆÊ7 ? Ç¥Ü = Ë&78OIG = OCH = OQË = 7�Æ)7 AC? L ? 7BÏCÐ = K É = 78OCÐbÝ®P = 9¥Ë ? HbÏ = Ç¥Ü = P<ÝIOQF8K!H´Ë&F8ÐWG:H = É
7�Æ�ÇnÜ = 9¨Ý<9¨Ç = K D 9¥H¬OQË = L =&? ÆÊ7 ? K±F�OQË = HbOQP<H´Ë = 9MF ?¥= P = rQO = P®HbO®Ç =&? KM9!78Æ�Ç¥Ü = P<ÝIOQF8K!H´Ë
Ï = ÜQF-GIH¬7 AC? 7�Æ¦Ç¥Ü = 9¥Ý<9ZÇ = K	à
-+H @BAC?¥= øª9¥ÜC7{É�9�ÇnÜ = ÇnF ?n@8= Ç A 9 = Ë�F89 = 9¦O =&= P = P�Çn7�P = 9nË ? H¬Ï = ÇnÜ = P<ÝIOQF8KMHbËªÏ = ÜQF-GIH¬7 AC?

7�ÆNÇ¥Ü = 9¨Ý<9¨Ç = Kûà�t = P = F8Ð:É�H¬Ç¥Ü�Ç¥Ü ?n=&= P<Hdc =�?¥= O:Ç A 9 = Ë&FB9 = 9 D n¥9¥ÜC7{É®9 =&? G:H´Ë = 9)p D nnP<7{É�OCÐb7BF8P
9¨78ÆÈÇZÉ³F ?¥= pýF8OQP�n = Ð = Ë5Ç ? 78OCH´Ë!Ë578KMK =&? Ë = pCà ü Ðb9¥7	É = Ë&F8Oÿ9 =&= ÇnÜ =±A OCH´þ AC= F8Ë5Ç¥7 ? É�ÜCH´ËmÜ
H¬O:Ç =&? F8Ë�Çm9�É�H�ÇnÜÿÇ¥Ü = 9¥ÝI9¨Ç = K D Ç¥Ü = n A 9 =�? pQà é Ü = r ? 9¨Ç�ÇZÉª7 A 9 = Ë&FB9 = 9�F ?¥= P = 9¥Ë ? HbÏ = P°HbO
Ç¥Ü = ÆÊ7BÐ¬Ðb7{É�HbO @ à
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Commerce
Electronic

Services
Show

Dowload
Software

User

�F��� ���I� v qx]�� g qx]mq

�u� ÀI¿ ÃE½:Á&�u�,�8½IÃ��+Ã�½��\�CÃ�½°Â¦½IÃ&��Á����l���`À���� f ÌS? HbOQË&H¬LQF8Ð = G = O:Ç _ 7{É1Ä»Ç¥Ü =·A 9 = Ë&F89 =
@ 7BF8Ð�Hb9�Ç¥7û9¨ÜC7{É�Çn7±Ç¥Ü =�A 9 =&? ÇnÜ = F-G{F8H¬Ð´F�ÏCÐ = 9 =&? GIHbË = 9�7"c =�?¥= P	Ï:ÝýÇ¥Ü = 9¥Ý<9ZÇ = K	à
ÛxO·Ç¥Ü = ÐbHb9¨Ç³78Æ¦9 =&? G:H´Ë = 9�ÇnÜ =&?n= É³7 A ÐbP¸F8LCL = F ? Ç¥Ü = PC7{É�OCÐ¬7:F8P±9¥7�ÆÈÇZÉWF ?n= 9 =&? G:H´Ë = à

�ýÀI¿��l��À��CÂµÃEÀ����m¿0�<Á{½o�+ÃE½��"�CÃE½TÂ+½:Ã&��Á������&��À��i� f Ì�? HbOQË5HbLQF�Ð = G = O:Ç _ 7{É1Ä ÇnÜ =
A 9 =�?¹?n= þ AC= 9ZÇm9�ÇnÜ = 9¨Ý<9¨Ç = K ÆÊ7 ? ÇnÜ = P = 9¥H ?¥= PT9¨78ÆÈÇZÉ³F ?¥= à é Ü = K±F{ëZ7 ? PC78KM7 D ü Ð¬Þ
Æ ?n= P D H´9�Ë57BOQË =�? O = PÿÇ¥7 @8= Ç!FTË&F�ÇnF�Ðb7 @ F8OQPêK A 9ZÇM9¨ÜC7{É H¬Ç�Ç¥7TÇ¥Ü =ýA 9 =�?�D É�ÜC7
9 = Ð = Ë5Çn9³ÇnÜ = 9¨78ÆÈÇZÉ³F ?¥= 9�á-Ü = O =�= PC9�à

f R ã Ë = LCÇ¥Hb78OQF8Ð = G = O:Ç _ 7{É1ÄNH�Æ�ÇnÜ =�A 9 =&? Hb9)OC7�Ç�9¥F�Ç¥H´9�r = P	É�H�ÇnÜ%Ç¥Ü = Ë&F�ÇnF8Ð¬7 @ L ?¥= Þ9 = O:Ç = P D 9�á-Ü = Ë&F�OTFB9¨ß¸ÆÊ7 ? F ?n= rNO = K = O:Ç�78Æ+ÇnÜ = Ë�F{ÇnF8Ð¬7 @ à é ÜCH´9�L ? 7<Ë = 9¥9)Ë57 A ÐbP
Ï =�?n= L = F�Ç = P%FB9�K±F�OIÝ·Ç¥HbK = 9¹FB9�O = Ë = 9n9nF ? Ý A O:Ç¥HbÐ¦9 = Ð = Ë5Ç¥HbO @ F¸Ë&78OQË ?¥= Ç = LCH = Ë =
78Æ+9¥7�ÆÈÇZÉWF ?n= à

�z�`½���&Á{À����,� �8À����®½:Á��8½ �¦ÃE½��"�CÃE½°Â+½IÃ��8Á����l����À���� f ÌS? HbOQË5HbLQF8Ð = G = O:Ç _ 7{É1Ä)ÇnÜ =
@ 7BF8Ð/H´9³Ç¥7±L ? 7{GIH´P = ÇnÜ =1A 9 =&? F8O = Ð = Ë�Ç ? 7BOCHbË�Ë57BKMK =�? Ë = F8Ë�ÇnH¬GIH¬ÇZÝ8à

ÅIÜC7{É 9 =�? GIH´Ë = 9 A 9 = Ë&FB9 = F8OQP = Ð = Ë5Ç ? 78OCH´Ë�Ë57BK!K =�? Ë =�A 9 = Ë&F89 = F ?n= 7 A ÇS7�Æ�Ç¥Ü = 9nË578L =
7�Æ+Ç¥ÜCH´9�F ? ÇnHbË&Ð =BD Ç¥Ü A 9WÉ = Ë578ONË = O:Ç ? F�Ç = 78O	P<7{É�OCÐb7BF8Pû9¥7�ÆÈÇZÉWF ?n= 78L =&? F{ÇnH¬7BO�à
ÛxO¸7 ? P =�? Ç¥7 A OQP =&? 9¨ÇnF�ONP!Ç¥Ü = L ? 7BÏCÐ = K D H¬ÇªH´9SHbO:Ç =�?¥= 9ZÇnH¬O @ F1KM7 ?n= P = ÇmF�HbÐ = P±P = 9nË ? HbL<Þ

Ç¥Hb78Of7�Æ�ÇnÜ = PC7{É�OCÐ¬7:F8P%9¥7�ÆÈÇZÉWF ?n=�A 9 = Ë�F89 = à é Ü A 9 D F%ö&ñ�¡`!Qñ5ô.�nñ���ï�ò&ó"�¥ò{ì3÷ #{ú+ÜNF89¹Ï =�= O
P = G = Ðb78L = P·Ç¥7MÇ ?¥= F{Ç�F8Ë�Ë AC? F{Ç = ÐbÝMÇ¥Ü = K = O:ÇnH¬7BO = P A 9 = Ë&F89 =8D 9 =&= r @BAC?n= #Cà
Å = þ AC= OQË = P<H´F @8? F�K±9¹9¨ÜC7{É ÜQ7{É 78Ï<ë = Ë�Çn9�HbO:Ç =&? F8Ë5Ç D Ï A Ç�Ç¥7ýÇnF8ß = FýË57BK!LQÐ = Ç = G:H = É

7�ÆªÇ¥Ü = 9¨Ý<9¨Ç = K(P<ÝIOQF�KMH´Ë&9 D H¬Ç1Hb9�F8Ðb9¥7·HbO:Ç =&?n= 9¨Ç¥HbO @ Ç¥7 A OQP =�? 9¨ÇnF8OQP%ÇnÜ = Ð¬H¬Æ = 7�Æª7BÏ<ë = Ë5Çn9�à
ÛxO Í¹>TÎ�D Ç¥Ü = ö�õxò{õxñMõ,�nò{ôCö�ïÈõkï�í{ôP<H´F @B? F8K H´9�ÇnÜ = Ç¥7I78Ð¦Ç¥7	P = 9¥Ë ? HbÏ = Ç¥ÜCH´9�F89¥L = Ë�Ç�7�Æ�ÇnÜ =
9¨Ý<9¨Ç = KûàP-Q7 ?!= F8ËmÜ®Ë&ÐbFB9¥9�É�H¬Ç¥Ü ?n= Ð = G{F8OBÇ!P<ÝIOQF�KMH´Ë·Ï = ÜQF-GIHb7 ? F°9¨ÇnF{Ç = Ç ? F8OQ9¨H¬Ç¥Hb78O P<HbF�Þ
@8? F�K K A 9ZÇ�Ï = 9¨L = Ë&Hsr = P�à é Ü A 9 D É = F ?¥=�@ 78HbO @ Çn7·L ?n= 9 = O:Ç¹Ç¥Ü = Ë57 ?¥?n= 9¥LN7BOQP<HbO @ 9¨ÇnF�Ç =
Ç ? F�OQ9¥H¬Ç¥Hb78O	P<HbF @8? F�K±9ªÆÊ7 ? 7 AC? 9¨Ý<9¨Ç = Kûà

¢ �,�`Á{½IÂµÃ����]�E½��&Á��H�+Ã������`À�� Âl���H£NÁ��H�2� é Ü =%=5ã F�KMLCÐ = 9 A LQLN7:9 = 9!Ç¥ÜQF�Ç ü Ð�Æ ?n= P£H´9±F�Ð¬Þ
ÉWF-Ý<9)L ?n= 9 = O:Ç�H¬OfÇ¥Ü = 9¥Ý<9ZÇ = K D OC7 = G = O:Ç�Ë ?¥= F{Ç¥Hb78O°Hb9 ?n= Ð = G{F�O:Ç¹ÆÊ7 ? 7 AC? L AQ? L/7B9 = 9�à
ÅI7ÿÇnÜ = 9¨ÇnF{Ç = Ç ? F�OQ9¥H¬Ç¥Hb78O P<HbF @8? F�K Ï =&@ H¬ON9±É�Ü = OµFY¤"¥ ¦�§ ¨©¦ª�¤"¥ «�¦`¨ = G = OBÇ±H´9·9 = O:Ç
Çn7¸Ç¥Ü =!A 9 =�? à ü Ð¬Æ ?¥= P<¬ 9¹Ï = ÜNF-G:Hb7 AQ? H´9¹ÇZÝ:LQHbË�F�Ð+ÆÊ7 ? F�Of78Ï<ë = Ë�Ç19 =�? G =&? Ï = ÜNF-G:Hb7 AQ? à/ÛrÇ
ÉWF�H¬Çn9¹ÆÊ7 ? F8O = G = O:Ç ?¥= þ AC= 9¨Ç¥HbO @ Fý9 =&? GIHbË = ä�¨©¦ ¦&«¯® ¨�§ ¨©¦"ªd¤"¥ «�¦ D ¨�°�±�§ «`²&®©²Q ±"³ ´�µi¶ D
ª·¦�¸<¹�¦ «`²&®©²Q ±\³�7 ? ¨)¦ ¦&«¯® ¨�§�è�à]-C7 ?W= F8ËmÜ·7�Æ�ÇnÜ = 9 =¹?n= þ AC= 9ZÇm9SH¬ÇWL =�? ÆÊ7 ? K±9WF�Ë&78OQË ?¥= Ç =
FBË�Ç¥Hb78O D F�ONP±É�Ü = O·H�Ç³Hb9³Ë57BK!LQÐ = Ç = P D F�K = 9¥9nF @B= Hb9³9 = O:ÇSÇn7�Ç¥Ü = Ë57 ?¥?n= 9¥L/78OQP<HbO @ 7BÏ<Þ
ë = Ë�Ç�HbOý7 ? P =�? Ç¥7±Ë57BKMLCÐ = Ç = Ç¥Ü = ÇnF89¥ß�à ü ÆÈÇ =&? ÇnÜ = K = 9n9¥F @8= Hb9�9 = O:Ç D ü Ð¬Æ ?¥= P ?n= Ç AC? OQ9
Çn7�ÜQHb9ÉWF�H¬Ç�9ZÇmF{Ç = Çn7�9 =�? G = F8OC7�ÇnÜ =&??n= þ AC= 9¨Ç�à-+H @8AC?n= 3�9¨ÜC7{É�9 ü Ð�Æ ?n= P<¬ 9�Ï = ÜQF-GIHb7 AC? à
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create_browser(c1)

show_catalog_GUI(c1)

refine_catalog(refinement_plus)

[info_need] more_information(refinement2, ci)

observe_GUI_catalog(c1)

c i+1

request(info_sale)

delete_browser

create_salesman(info_sale)

select_sw(name)

1..n

create_catalog(info_plus)

info_sale_plus

(0.2)

(100K)

(100K)

(100K)

(1K)

select_sw(name)

(0.9)
[not satisfied] refine_catalog(refinement)

[satisfied]

(1K)

(1K)

(100K)

(1K)

select_sw_service(info)

get_catalog(info_plus)

electronic_commerce

(1K)

(1K)
(1K)

(1K)

(1K)

(1K)

Salesman

BrowserAgent

Alfred SwManager

c1:Catalog

�F��� ��»Q� p8]�©{ B]m_:im]W\Bh g l&c g d a´Y&c³\8Y���_:�jY g \MqxY�abX`� g cZ]

é Ü = 9¨Ç =�?¥= 7�ÇZÝIL = P¸Ç ? F8OQ9¥H�ÇnH¬7BO ¼¾½ ¿�À�Á Â�Á&À�ÃQÄÆÅ`Á�ÂzÇ3LN7BH¬O:Çm9W7 A Ç�ÇnÜQF{Ç ü Ð¬Æ ?n= PûK±F-Ý
F�Ç¨Ç = OQP·ÆÊ7 ? 7�ÇnÜ =&? 9 =&? GIHbË = 9³ÇnÜQF{Ç)F ?¥= OC7�Ç�78Æ¦HbO:Ç =&?n= 9¨Ç�Ü =�?¥= à

(1sg)

(1K)

(100K)

Do:add_info1

(1msg)

^SwManager.get_catalog(info_plus)select_sw_service(info)

(1msg)

(1msg)
Do:add_info3

[^user.satisfied]select_sw(name)
(1K)(0.1)

(0.9) (1K)

(1K)

(1K)

(1K)

(100K)

[not ^user.satisfied]refine_catalog(refinement)

^browser.select_sw(name)

Do:add_info2

Do:create_GUI(c)
<<more_services>>

show_catalog_GUI(ci)

^user.observe_GUI_catalog(ci)

^browser.refine_catalog(refinement_plus)

WAIT

�F��� ��ÈQ� p�X g XZ]WXxc g _:qxhyXZhjYE_M\Bh g l&c g d a´Y&c h �yabcZ]�\
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� À����m¿0�<Á{½o���6���H£/½:Á¸Ã`�&�]��½W�&Á��H�+Ã�������À��µÂl���H£NÁ��H�2� Î H¬ß = ü Ð¬Æ ?n= P D Ç¥Ü = 9¨78ÆÈÇZÉ³F ?¥=
K±F�ONF @8=�? Ï = ÜQF-G = 9fF89êF�O 7BÏ<ë = Ë5Çê9 =&? G =�? à¹ÛrÇÿH´9ÿÉ³F8H�ÇnH¬O @ ÆÊ7 ? F ?¥= þ AQ= 9¨Ç = G = O:Ç
ä�Ê�±�ª�¦ ¥s¹�Ë�±�ª�Êz²&®Ì¥ ±H¹ D ³\¦�® «`²&®©²Q ±\³ D ª·¦�Í6Î&¦�¨�®¥è¹Çn7 = OQF8ÏCÐ = Ç¥Ü = O = Ë = 9n9¥F ? ÝTK = ËmÜQF�OCH´9¥K
Çn7êFBË&Ë&78KMLCÐbHb9¥Ü®ÇnÜ = ÇnFB9¨ß�àF-+H @BAC?n= ù9¥ÜC7{É�9!H�Çm9¸9¨ÇnF{Ç = Ç ? F�OQ9¥H�ÇnH¬7BO£PCHbF @8? F�K � H�Ç±H´9
HbO:Ç =&?n= 9¨Ç¥HbO @ Çn7�OC7�Ç = Ç¥Ü = F8Ë5Ç¥Hb78OQ9�L =�? ÆÊ7 ? K = P!Çn7 ?n= 9¥LN7BOQP!Ç¥Ü = ³"¦`® «�²&®©²Q ±"³ ?n= þ AC= 9ZÇEà
-+H ? 9¨Ç D F�Oý78O:Ç¥7BÐ¬7 @ Ý!Hb9�Ë&78OQ9 A Ð¬Ç = P·F�ONP D F{ÆÈÇ =�? Ç¥ÜQF�Ç D ÇZÉ³7!P<Hdc =&?n= O:Ç³7BÏ<ë = Ë5Çn9WF ?n= Ë ?¥= Þ
F�Ç = P D Ç¥ÜC7:9 = HbO:GB78ÐbG = P¸HbOýÇmF89¥ß¸K±F�OQF @8= K = O:Ç�à

more_information(refinement2,ci)

Do: create_browser

(10 sg)

(10sg)

^browser.reply(catalog)

request(info_sale)

^browser.create_browser(ci)

Do: create_catalog

^catalog.create_catalog(info_plus)

(1K..100K)
Do:get_info

^salesman.reply(info_sale_plus) (1K)
(1msg)

1sg

(100K)
(1K)

(1K)

(1K)

(1K)

Do:add_info4

get_catalog(info_plus)
WAIT

�F��� �¯Ï/� p�X g XZ]³Xxc g _BqxhjXZhjY�_¸\Bh g l&c g d a´Y&cSXZ¢B]WqxY�a¬Xk� g cZ])d g _ g lE]nc

Ð�Á{ÀI¿±ÃE½BÁýÃ`�&�]��½���Á��H�¦Ã&���&��À�� Â��,�H£QÁ��H�}��Å:ÇmF{Ç = Ç ? F�OQ9¥H�ÇnH¬7BO!PCHbF @8? F�K HbO�-¦H @8AQ?¥= 4�P = Þ
9nË ? H¬Ï = 9!ÇnÜ = ç ? 7{É�9 =�? ¬ 9!Ð¬H¬Æ = à�ÛrÇýHb9¸FB9MÆÊ78ÐbÐb7{É�9&Ä�7BOQË = ÇnÜ = ç ? 7{É�9 =&? H´9¸Ë ?n= F�Ç = P£H¬Ç
K A 9ZÇ @ 7�Çn7�ÇnÜ =�Ñ µ Ò^ ²�«`¦ D É�Ü =�?¥= HbO:GB78ß = 9 ü Ð¬Æ ?¥= P<¬ 9Ó¨`°&±�§Ô¨ «`²&®©²Q ±\³ ´�µi¶CK = Ç¥ÜC7<P
Çn7û7"c =�? H�Ç1ÇnÜ = L ?n= GIHb7 A 9¥Ð¬Ý°78Ï<ÇmF�HbO = PÿË&F�ÇnF�Ðb7 @ à ü Ç1Ç¥ÜCH´9�9¨ÇnF{Ç = H�Ç�Ë�F�OêF{Ç¥Ç = ONP°ÇZÉ³7
P<Hdc =&?n= O:Ç = G = O:Çn9 D ª·¦�¸<¹�¦ «�²&®©²Q ±"³º7 ? ¨©¦" ¦�«�® ¨�§¹àªÛrÆ1Ç¥Ü = r ? 9ZÇ = G = OBÇý7IË�Ë AC? 9±ÇnÜ =&?n=
F ?¥= ÇZÉª7MP<Hdc =�?¥= OBÇWL/7B9n9¨HbÏCHbÐ¬H¬Ç¥H = 9�Ä<H�Æ¦Ç¥Ü = Ï ? 7{É�9 =�? ÜNF89ªÇ¥Ü = O = Ë = 9¥9nF ? Ý�ßIOC7{É�Ð = P @8= Çn7
9¥78ÐbG = ÇnÜ = ÇmF89¥ß D F ?n= rQO = F8Ë5Ç¥Hb78OH´9�PCH ?n= Ë5Ç¥ÐbÝÿL =&? ÆÊ7 ? K = P D Ï A ÇMH�Æ)FBË�Ç A F�ÐbÐ¬ÝêH¬Ç�ÜQFB9
OC78Ç�Ç¥ÜCH´9�ÏNF8Ëmß @8? 7 A ONP D Ç¥Ü = Ï ? 7{É�9 =&? K A 9ZÇ�7BÏ<ÇnF8H¬OMHbO<ÆÊ7 ? K±F{ÇnH¬7BO�Æ ? 78K²Ç¥Ü = 9¨78ÆÈÇZÉ³F ?¥=
K±F�ONF @8=�?�D ÏIÝ·9 = OQP<HbO @ F
Ê�±�ª�¦ ¥s¹�Ë�±�ª�Êz²&®Ì¥ ±6¹ ?n= þ AC= 9ZÇEàIÛrÆ¦ÇnÜ = 9 = Ë578ONP = G = O:ÇW7<Ë&Ë AQ? 9 D
¨)¦ ¦�«�® ¨�§ = G = O:Ç D ÇnÜ = Ï ? 7{É�9 =�? K A 9¨Ç)Ë ?n= F�Ç = F!9nF�Ð = 9¥K±F�OûH¬ON9ZÇmF�OQË = F8OQP	P<H = à

delete_browser

Do: refine
[not info_need]

[info_need_local]

[info_need_travel] Do:goto_Sw_place

^salesman.create_salesman(info_sale)

refine_catalog(refinement_plus)
WAIT

^alfred.show_catalog_GUI(ci)
Do:goto_MU_Place

create_browser(c)

^SwManager.more_information(refinement2, ci)

(100K) (100K)

(100K)

(100K)

(1K)

(1K..100K)

(1K)

^alfred.show_catalog_GUI(ci+1)

Do:goto_MU_Place

[info_need_travel][not info_need or info_need_local]

reply

(1sg)

(100K)

�i�d� ��ÕQ� p�X g XZ]WXxc g _BqxhjXZhjY�_±\Bh g l&c g d a´Y&c�XZ¢:]�¡BcZY���qx]nc



� ^x^x^l��Y�cZ_ g \ g q³\8]��+YE_:in BcxcZ]m_Bimh g Ö

� �6��½IÃ��×�H� � �&�]��½WØªÁ��H�+Ã�������À��2� ���H£NÁ��H�2� é Ü = Å<F8Ð = 9¨K±F�O^¬ 9 @ 7BF8ÐSH´9�Çn7 @ H¬G =¸= Ð = Ë5Þ
Ç ? 7BOCHbËWË&78KMK =&? Ë = 9 =&? G:H´Ë = 9 D FB9É = Ë�F�O±9 =&= HbOÙ-¦H @8AQ?¥= �Cà ü ÆÈÇ =�? H¬Çn9ªË ?n= F{ÇnH¬7BO�H¬ÇSF89¥ß<9
ÇnÜ = 9¨78ÆÈÇZÉ³F ?¥= KMF8OQF @B=&? ÆÊ7 ? 9nF�Ð = HbO<ÆÊ7 ? K±F{ÇnH¬7BO�à<tµH�ÇnÜ°ÇnÜCH´9�H¬O<ÆÊ7 ? K±F�Ç¥Hb78OfÇ¥Ü =M= Ð = Ë5Þ
Ç ? 7BOCHbË!Ë57BKMK =�? Ë = Ë�F�Oê9ZÇmF ? Ç�à é ÜCH´9�H´91FûË&78KMLCÐ =5ã ÇmF89¥ß	Ç¥ÜQF�Ç�K A 9¨Ç1Ï = P = 9nË ? H¬Ï = P
É�H¬Ç¥Ü¸H¬Çn9ª7{É�O A 9 = Ë�F89 = F�ONP±9 = þ AQ= OQË = P<H´F @B? F8K²Ï A ÇWH¬ÇªH´9S7 A Çª78Æ�Ç¥Ü = 9¥Ë&78L = 7�Æ�ÇnÜCH´9
LQF8L =�? à

Do: electronic_commerce

create_salesman(info) end_electronic_commercebegin_electronic_commerce

(1K)
(1msg)request(info_sale)

Do: add_info_sale

�F��� �`ÚQ� p{X g XZ]³Xxc g _:qxhyXZhjYE_¸\Bh g l�c g d abY�cSXZ¢:]�p g �j]mqxd g _

é Ü = P = G = Ðb78L = P KM7<P = Ð´9¸F ?n=û=5ã L ?n= 9n9¨HbG =û= OC7 AC@ Ü Ç¥7®FBË&Ë&78KMLCÐbHb9¥Ü É�H¬Ç¥ÜµP<Hdc =&?n= O:Ç
H¬KMLCÐ = K = OBÇmF{ÇnH¬7BOQ9&à8ÛrÇ ?¥= KMF ? ß<9¦Ç¥Ü = O = Ë = 9n9¥F ? Ý1HbOQP = L = OQP = ONË = Ï = ÇZÉ =&= O!K = Ç¥ÜC7<P<7BÐ¬7 @ H = 9
F�OQPÛrQONF�Ð�HbK!LQÐ = K = O:ÇnF{ÇnH¬7BOQ9�àSÅI7 D É = Ë&F�O A 9 = Ç¥Ü = 9 = KM7<P = Ð´9MÇn7êP = G = Ð¬7BL J ' å�ç ü D
KM78ÏCHbÐ = F @8= OBÇm9 D»= ÇnË8à�ÏQFB9 = PÿF8LCLCÐbHbË�F{ÇnH¬7BOQ9&à�ç A Ç1ÇnÜCH´9�Ð´F8Ëmß°Ë&7 A Ð´PÿÏ = OQ7�Ç�P = 9¨H ? F8ÏCÐ = HbO
Ë =�? ÇmF�HbO°Ë&FB9 = 9&à�-C7 ?�=5ã F8K!LQÐ =BD HbOTÇnÜ = 9¥Ý<9ZÇ = K É = F ?n= Ç ?¥= F{Ç¥HbO @ É = P<7·OC78Ç¹ßIOC7{É ÜC7{É
K±F�OIÝ	KMF�ëZ7 ? P<78KM7:9�9¨ÜC7 A Ð´PTF{Ç¥Ç = ONP ?¥= þ AC= 9¨Çn9 D ÜC7{É K±F�OIÝ%Ë57BOQË AQ?¥?n= O:Ç A 9 =&? 9)Ë�F�O A 9 =
Ç¥Ü = 9¥ÝI9¨Ç = K DB= ÇnË�à]q)7{É = G =&?ED F�ÆÊ7 ? KMF8ÐQKM7<P = ÐbHbO @ É�H¬Ç¥Ü Ì= Ç ? HQO = Çn9WF8Ð¬Ðb7{É�9�ÇnÜQF{Ç³K!7:9ZÇ³7�Æ
Ç¥Ü = 9 = þ AC= 9ZÇnH¬7BOQ9�F ?n= É = Ð¬Ð�9¥78ÐbG = P�à
é Ü = P = 9¥H @ O°L ? 78L/7B9 = PTH¬O ÷�ø�#-ú�P = F8Ðb9�É�H¬Ç¥Üÿ78O =�A 9 =&? F�OQP°78O = K±F{ëZ7 ? P<7BKM7Qà Ì= Ç ? H

O = Çm9�F�ÐbÐb7{É Ç¥7 ?n= L ?n= 9 = O:Ç�Ë&FB9 = 9�9 A ËmÜ	F89�Ä
ø8à ' O =�A 9 =&? F8OQPý78O = K±F{ëZ7 ? P<7BKM7Qà é Ü = L ? 78L/7B9 = Pý9¨Ý<9¨Ç = K	à
#<à > F8OIÝ A 9 =�? 9�F8OQPûK±F�OIÝ¸K±F{ëZ7 ? P<7BKM7B9�à
t = Ë&F8Oº9 =�= FB9�Ð = 9n9 = c/7 ? Ç!7c =&? 9�KM7 ?n=¸?n= 9 A Ð�Çm9 D P AC= Ç¥7ÿF-G878H´PÿÇ¥Ü = O = Ë = 9n9¥H�ÇZÝÿ7�Æ

H¬KMLCÐ = K = OBÇnH¬O @ Ç¥Ü = 9¥Ý<9ZÇ = K ÆÊ7 ? L ?n= P<H´Ë�ÇnH¬O @ L =&? ÆÊ7 ? K±F�OQË = r @BAC?n= 9�à

Ü {Ýw:~Þ9<;WÔ]9»Ó�JIÚ¨ÖSÓ�JêÔ<Ö0×I9u=PCßM ÚZÔHGàA+9�Õ6LnÖSÕ6?B=Ó¹Ù.9

Ì�? F @ KMF�Ç¥H´Ë�7BÏ<ë = Ë5Ç¨Þr7 ? H = OBÇ = P±K = Ç¥ÜC7<P<7BÐ¬7 @ H = 9³9 A ËmÜûF89�÷ � D $ D ø���ú�P<7�OQ7�Ç�P = F8Ð�É�H�ÇnÜýL =&? Þ
ÆÊ7 ? K±F�OQË = 9¥ßIH¬ÐbÐb9�àCÅI7 D É = Ë�F�Oû9¥F-Ý!Ç¥ÜNF{ÇWÇ¥Ü =�?¥= P<7 = 9³OC78Ç =&ã Hb9¨ÇWF8OûFBË&Ë = L<Ç = P¸K = Ç¥ÜC7<P±Çn7
KM7IP = ÐªF8OQP9¨Ç A P<Ýê9¥ÝI9¨Ç = K4L =&? ÆÊ7 ? K±F�OQË = H¬OêÇnÜ = 7BÏ<ë = Ë5Ç¨Þr7 ? H = OBÇ = Pÿ9¨78ÆÈÇZÉ³F ?¥= P = G = Ð¬7BL<Þ
K = O:ÇSL ? 7<Ë = 9n9�à é ÜCH´9�ÐbFBËmß�HbKMLCÐ¬H = 9�Ç¥ÜQF�Ç�Ç¥Ü =&?n= P<7 = 9�OC78Ç =5ã H´9ZÇSF�É = Ð¬Ð¬ÞrP = rQO = P!ÐbF8O @8A F @8=
7 ? OC78ÇnF�Ç¥Hb78OÿÇ¥7TF8OCOC7�ÇmF{Ç = 9¥Ý<9ZÇ = K4Ð¬7:F8P D 9¥Ý<9ZÇ = K4P = Ð´F-ÝI91F8OQP ? 7 A Ç¥HbO @	? F{Ç = 9&à ' OÿÇnÜ =
Ë57BOBÇ ? F ? Ý D ÆÊ7 ? K±F�Ð»9¥L = Ë5HdrNË�F{Ç¥Hb78O%Ð´F�O @8A F @8= 9 D 9 A ËmÜTF89 Î ' é ' Åê÷¬ø&4-ú D 7 ?¹Ì= Ç ? H»O = Çm9�÷¬ø5ú D
ÜQF-G = Ë&78OQ9¥H´P =&?n= P F�ONP£9¨Ç A P<H = P£Ç¥Ü = L ? 78ÏCÐ = K H¬O P = L<Ç¥Ü»à é Ü A 9 D Ç¥Ü =&?n=%=5ã Hb9¨Çý9 = G =&? F�Ð
L ? 78L/7B9nF�Ð´9ªÉ�Ü =&?n= É = Ë&F8OýÐ = F ? O·Æ ? 7BK	à
ÛxO¸ÇnÜCHb9WË&78O:Ç =&ã Ç D F89ªÉ =�?¥= K±F ? ß = PMÏ = ÆÊ7 ?¥=BD H¬Ç�Hb9³7 AC? 7BÏ<ë = Ë5Ç¥HbG = Ç¥7!L ? 7BLN7:9 = F Í¹>TÎ

=5ã Ç = OQ9¥H¬7BOýÇn7±P = F8Ð�É�H�ÇnÜûL =&? ÆÊ7 ? K±F�OQË = 78OýÇ¥Ü = 9¥7�ÆÈÇZÉWF ?n= F8OQF�ÐbÝ<9¨H´9WF�OQP	P = 9¨H @ O	9¨ÇnF @B= 9�à
t = Ë&78OQ9¥HbP =&?n= PêÇnÜQF{Ç±7 AQ? L ? 7BLN7:9¥F8ÐªK A 9ZÇ±F8Ë�Ë57BK!LQÐ¬H´9¨Ü É�H�ÇnÜ Ï/7�ÇnÜ D Ç¥Ü = K = Ç¥ÜC7<P

F�OQPTÇ¥Ü = OC78ÇnF�Ç¥Hb78O�à.-+H ? 9ZÇ D Ç¥Ü = K = Ç¥ÜQ7IPfÉ�HbÐ¬Ð @ HbG =�A 9¹Ç¥Ü =M?n= Ð = G{F�O:Ç�LQF ? F�K = Ç =&? 9�Çn7ýÏ =



á � ^x^x^��EY&cZ_ g \ g qª\B]��+Y�_:im 8cxcZ]m_:imh g

H¬O:Çn7TF8Ë&Ë&7 A O:Ç�F�ONP°ÇnÜ = L ? 7<Ë = 9n9¹Ç¥7%KM7<P = Ð�Ç¥Ü = 9¥Ý<9ZÇ = K	àut = F8P<GB7IË�F{Ç = ÆÊ7 ? F	LQF{Ç¥Ç =�? O
7 ? H = O:Ç = P!F�LQL ? 7 ã HbK±F{Ç¥Hb78O»à Î F{Ç = Ð¬Ý D P = 9¥H @ O�LNF{Ç¨Ç =&? OQ9�÷ %{úCÜQF-G =ª@ F�HbO = P ?¥= Ð = G-F8OQË = HbOM9¥7�ÆÈÇ¥Þ
É³F ?¥= P = G = Ðb78LCK = O:ÇªP AC= Çn7�Ç¥Ü = H ? 9¥H¬KMLCÐbHbË&H�ÇZÝ±F8OQP _Q=&ã HbÏCHbÐ¬H¬ÇZÝ8àIç A ÇSÇnÜCH´9SÉ�HbÐ¬Ð/Ï = 9 A Ï<ë = Ë5Ç
7�Æ+Æ A Ç AQ?¥=1?n= 9 = F ? ËmÜ�à<Å = Ë578ONP D Ç¥Ü = OC7�ÇmF{Ç¥Hb78OûH´9³Ç ?n= F{Ç = PûHbO·ÇnÜCHb9�Éª7 ? ß�à
ÛxOý7 ? P =&? Ç¥7MÜQF-G = FMË57BKMLCÐ = Ç = L =&? ÆÊ7 ? KMF8OQË = OC78ÇnF{ÇnH¬7BO D Ç¥Ü =�Í¹>TÎ Ï = ÜQF-GIH¬7 ? F8Ð�F�OQP

9ZÇ ?¥A Ë�Ç AQ? F8Ð�KM7IP = Ð´9�K A 9¨Ç�Ï = Ë57BOQ9¨H´P =�?¥= P�à ü Ð´9¨7 D L =&? ÆÊ7 ? K±F�OQË = É�HbÐbÐ�LCÐ´F-ÝýFML ? 78KMHbO = O:Ç
? 7BÐ = H¬OTÇ¥Ü = H¬KMLCÐ = K = OBÇmF{ÇnH¬7BO°P<H´F @8? F�K±9�àCÛxOTÇnÜCH´9)LQF8L =�?�D É = F ?n=�@ 78HbO @ Ç¥7
r ã 7 AC? F{Ç¥Þ
Ç = OBÇnH¬7BOT78OQÐ¬Ý	HbOTÏ = ÜQF-GIH¬7 ? F8Ð»F89¥L = Ë�Çm9 D Ë57BOQË ?n= Ç = ÐbÝýHbO%Ç¥Ü = 9 = þ AC= OQË = PCHbF @8? F�K F8OQP	ÇnÜ =
9ZÇmF{Ç = Ç ? F8OQ9¥H�ÇnH¬7BOûP<H´F @B? F8K±9&à]- A Ç AC?n= Éª7 ? ß<9³É�H¬ÐbÐ�P = F�Ð�É�H¬Ç¥ÜûÇ¥Ü =1?n= 9¨ÇW7�Æ+Ç¥Ü =1Í)>°Î P<HbF�Þ
@8? F�K±9»Ç¥71P = 9nË ? HbÏ = Ï = ÜQF-GIH¬7 AC? ä A 9 = Ë�F89 = PCHbF @8? F�K±9 D F8Ë5Ç¥HbGIH�ÇZÝ�P<H´F @B? F8K±9 D Ë578ÐbÐ´F�Ï/7 ? F{Ç¥Hb78O
P<H´F @8? F�K±9mè D 9¨Ç ?nA Ë�Ç AC? F�Ð�F89¥L = Ë�Çm9 D F8OQPýH¬KMLCÐ = K = O:ÇmF{Ç¥Hb78O%P<H´F @B? F8K±9&à

â �,ã � ½�ä<�¦½��l�8½TÂl���6£QÁ��H�®Ã

ÛxO�F�9 = þ AC= OQË = P<H´F @B? F8K D K = 9n9nF @8= 9»9 = O:Ç¦Ï = ÇZÉ =&= O�7BÏ<ë = Ë5Çn9F ?n=�?n= L ?n= 9 = O:Ç = P�à�1�7 ? K±F�ÐbÐ¬Ý D
F�K = 9n9¥F @8= H´9»Ë&78OQ9¥HbP =&?n= P1F89�OC7�Ç¥HbK = Ë&78OQ9 A KMH¬O @ H¬O�ÇnÜ = 9nË57BL = 7�ÆIÇ¥Ü = KM7IP = Ð = P�9¥Ý<9ZÇ = K	à
ç A Ç�H¬O%FMKM78ÏQH¬Ð = F @8= O:Ç�9¥Ý<9ZÇ = K D É = P<Hb9¨Ç¥HbO @BA Hb9¥ÜûÏ = ÇZÉ =�= O	K = 9n9¥F @8= 9W9 = O:Ç�ÏIÝ·78ÏCë = Ë�Çm9
78O1ÇnÜ = 9nF�K = Ë&78KML A Ç =&? F�OQP�K = 9¥9nF @B= 9»9 = O:Ç»Ï = ÇZÉ =&= O�78ÏCë = Ë�Çm9�7BO�P<Hdc =�?¥= OBÇË57BK!L A Ç =�? 9 D
Ç¥ÜC7:9 = É�ÜCH´ËmÜ�Ç ? F-G = Ð8ÏIÝ�ÇnÜ = O = Ç�à é Ü = r ? 9¨Ç+ßIHbOQP�78ÆQK = 9n9¥F @8= 9»É�H¬ÐbÐIÏ = Ë&78OQ9¥HbP =&?n= P�FB9»OC78Þ
Ç¥HbK = Ë578ON9 A KMHbO @ à é Ü = 9 = Ë&78OQP�ß:HbOQP�É�H¬ÐbÐCË57BOQ9 A K = ÇnH¬K = F89F)Æ A OQË5Ç¥Hb78OM7�ÆNÇ¥Ü = K = 9n9¥F @8=
9¨Hbâ = F�ONP�ÇnÜ = O = ÇL =�? ÆÊ7 ? K±F8OQË = ä�9¥L =�= PQè5àq =�?¥= F�O!F�OCOC78ÇnF�Ç¥Hb78O D Ï = ÇZÉ =&= O�Ï ? F8Ëmß = Çn9 D É�HbÐbÐ
Ï = K±F8P = HbOQP<H´Ë&F�Ç¥HbO @ Ç¥Ü = K = 9n9¥F @8= 9¥H¬â = à ü Ðb9¥7�H¬ÇSÉ�HbÐ¬Ð/Ï = LN7:9¥9¥H¬ÏQÐ = Çn7�F�OQOC7�ÇmF{Ç = F ? F8O @8=
ÆÊ7 ? Ç¥Ü = 9¥Hbâ = H¬OýÇ¥Ü =�Í¹>TÎ Ë57BK!KM7BO·ÉWF-Ý8à�-C7 ? HbOQ9¨ÇnF�ONË =8D HbO�-+H @8AC?n= #0¨)¦ ¦&«¯® ¨�§ ¨)¦ª�¤¥ «`¦
K = 9n9¥F @8= H´9+ÐbF8Ï = Ð = P�É�H¬Ç¥Ü å©æDçFè�é&®�¦&ê D É�ÜCH¬Ð = ¨�°�±�§ «`²&®©²Q ±\³ ´�µi¶ ?n= þ A H ?¥= 9�ÇnÜ = KM7{G = K = O:Ç
7�Æ+å©æ&ë"ë çiè�é�®�¦�¨Ìê
ÛxO!F�9 = þ AC= ONË = P<H´F @8? F�K D Ë57BOQP<H¬Ç¥Hb78OQ9 ?n= L ?n= 9 = O:Ç+Ç¥Ü = L/7B9n9¨HbÏCHbÐ¬H¬ÇZÝ�7�Æ/F¹K = 9¥9nF @B= Ç¥7�Ï =

9 = O:Ç7 ? OQ7�Ç�à ü O!F8OCOC7�ÇmF{ÇnH¬7BO D F�Ð´9¨7¹Ï = ÇZÉ =�= O�Ï ? FBËmß = Çm9 DE=5ã L ?n= 9n9¥H¬O @ Ç¥Ü =W= G = O:ÇL ? 78ÏQF8ÏCH¬Ð¬Þ
H�ÇZÝ±9 A Ë&Ë = 9n9�É�HbÐ¬Ð/Ï = F89n9¨7<Ë5H´F{Ç = P�Ç¥7 = FBËmÜMË&78OQPCH�ÇnH¬7BO�à ü ? F8O @8= H´9SFBË&Ë = L<Ç = P!Ç¥7I7QàIÅ =&=BD ÆÊ7 ?
H¬ON9ZÇmF�OQË =8D L ? 78ÏNF�ÏCHbÐ¬H¬ÇZÝWå�ë6ì í\êWF89n9¥7IË&HbF�Ç = P¸HbO -+H @8AC?n= #�Ç¥7MÇ¥Ü = Ë578ONP<H�ÇnH¬7BOo¹�±® ¨Ì²&®Ì¥ ¨�¸H¦�îNà

â �ðï � ���H��½WØªÁ��H�¦Ã&���&��À��µÂ��,�H£NÁ��6�®Ã

ÛxOýF�9ZÇmF{Ç = Ç ? F�OQ9¥H¬Ç¥Hb78O·P<H´F @B? F8K²ÇZÉ³7 = Ð = K = O:Çn9ªÉ�H¬ÐbÐ�Ï = Ë57BOQ9¨H´P =�?¥= P D ÇnÜ = ò"�&õ`ïðñEïÈõ`ï�ñ5ö�F8OQP
Ç¥Ü = ó"!Qò��Ì�-ö�à
ü Ë5Ç¥HbG:H¬Ç¥H = 9 ?¥= L ?n= 9 = O:Ç±ÇnFB9¨ß<9±L =&? ÆÊ7 ? K = P ÏIÝ®ÇnÜ = 7BÏ<ë = Ë5Ç·H¬O F @ H¬G = Oµ9¨ÇnF{Ç = àWÅ A ËmÜ

F8Ë5Ç¥HbG:H¬Ç¥H = 9ýË57BOQ9 A K = Ë&78KML A ÇmF{ÇnH¬7BO Ç¥HbK = Ç¥ÜQF�Ç·K A 9¨Ç·Ï = K = FB9 AC?n= P F8OQPµF�OCOQ7�ÇnF�Ç = P�à
é Ü = F�OQOC7�ÇmF{Ç¥Hb78OfÉ�H¬ÐbÐ�Ï = Ï = ÇZÉ =�= OêÏ ? F8Ëmß = Çn9¹H¬ONP<HbË�F{ÇnH¬O @ ÇnÜ = Ç¥HbK = O =&= P = P D É�H¬Ç¥ÜÿÇnÜ =
LN7:9¥9¥HbÏCH¬ÐbH¬ÇZÝ!78Æ�H¬ONP<HbË�F{ÇnH¬O @ F ? F�O @B= H�Æ�ÇnÜ = FBË�ÇnH¬GIH¬ÇZÝ ?n= þ A H ?¥= 9�H¬Ç�à<Å =&=BD ÆÊ7 ?ª=&ã F�KMLCÐ =8D Ï/78Ð´P
ÐbF8Ï = Ðb9�Ï = ÇZÉ =�= OûÏ ? FBËmß = Çn9³H¬O�-+H @8AC?n= 3 D ù D 4 D �Cà
/ A F ? PC9!9¨ÜQ7{É Ë578ONP<H�ÇnH¬7BOQ9!H¬O£F%Ç ? F8OQ9¨H¬Ç¥Hb78O®Ç¥ÜQF�ÇMK A 9¨Ç!Ï = Ü = Ð´P®HbOº7 ? P =�? Çn7or ?n=

Ç¥Ü = Ë57 ?n?n= 9¥LN7BOQP<HbO @ý= G = OBÇEà ü L ? 78ÏQF8ÏCHbÐ¬H¬ÇZÝTK A 9ZÇ�Ï = F89n9¥7IË&HbF�Ç = PTÇn7ýÇnÜ = K	à¦ÛrÇ�É�H¬ÐbÐ�Ï =
F�OCOQ7�ÇnF�Ç = P�HbO!Ç¥Ü = 9nF�K = É³F-Ý�ÇnÜQF{Ç @BA F ? PC9+HbO�ÇnÜ = 9 = þ AC= ONË = P<H´F @8? F�K É =&?n= F�OCOQ7�ÇnF�Ç = P�à
Å =&= ÆÊ7 ? H¬ON9ZÇmF�OQË = Ð´F�Ï = Ðiå,ë6ì í\êªHbO�-¦H @8AQ?¥= 3Cà
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ó w ÖW×�9^C¨Ú¥ÓIxôM ÚxÔHGöõ 9�Ô<ÕQÚ�Ó�9�ÔHJ

ü Ç�ÇnÜCHb9�L/78HbOBÇ D É = ÜNF-G = KM7<P = Ð = PêÇnÜ = 9¨Ý<9¨Ç = K É�H¬Ç¥Ü Í¹>TÎ OC78ÇnF�Ç¥Hb78O D F�OQPF8Ðb9¥7%ÇnÜ =
Ð¬7:F8PfÜQF89�Ï =&= OfÇmF�ß = O°HbO:Ç¥7%F8Ë�Ë57 A O:Ç¹ÇnÜ ? 7 AC@ Ü°Ç¥Ü = 9 = þ AC= OQË = P<H´F @B? F8K F8OQP°Ç¥Ü = 9¨ÇnF�Ç =
Ç ? F�OQ9¥H¬Ç¥Hb78O·P<H´F @B? F8K±9&àBÅ<7 D F�L ? F @ KMF�Ç¥H´Ë�F�LQL ? 7:F8ËmÜM7�Æ�ÇnÜ = 9¨Ý<9¨Ç = K ÜQFB9SÏ =&= O·78ÏCÇnF�HbO = P�à
ç A Ç�Ç¥ÜCH´9 ?¥= L ?n= 9 = O:ÇnF�Ç¥Hb78OTH´9�OC7�Ç1L ?n= Ë&Hb9 =!= OC7 AC@ Ü°Ç¥7 =5ã L ?n= 9n9¹7 AC? O =&= PC9�à�å = K = K�Ï =�?
Ç¥ÜQF�Ç)É = ÉWF�O:ÇWÇ¥7±L ?¥= P<HbË5Ç)9¨Ý<9¨Ç = K Ï = ÜQF-GIHb7 AC? HbOûÇZÉª7±P<Hdc =�?¥= O:Ç�É³F-Ý<9�àH-¦H ? 9ZÇ D É = ÉWF�O:Ç
Ç¥7T9¨Ç A PCÝ°ÜC7{É²Ç¥Ü = 9¥Ý<9ZÇ = K É³7 ? ß<9�É�H�ÇnÜÿ7BOCÐbÝT78O =±A 9 =�? 9 =�? G = PTÏIÝf78O = K±F{ëZ7 ? P<7BKM7Qà
' O¸ÇnÜ = 78Ç¥Ü =�? ÜQF8OQP D H¬Ç³H´9ªF8Ðb9¥7�78Æ�7 AC? HbOBÇ =&?n= 9¨ÇSÇn7�ßIOC7{É Ç¥Ü = 9¥Ý<9ZÇ = K0Ï = ÜQF-GIH¬7 AC? É�Ü = O
9 = G =�? F8Ð A 9 =�? 9�F ?¥= 9 =�? G = PýÏIÝ¸78OCÐbÝ¸7BO = K±F{ëZ7 ? P<7BK!7 D 7 ? ÏIÝ·9 = G =�? F8Ð/K±F�ëZ7 ? P<78KM7B9�à
ÛxO°7 ? P =�? Çn7·7BÏ<ÇnF8H¬OÿF�OQ9¥É =�? 9�Ç¥7û7 AC? þ AC= 9¨Ç¥Hb78ON9 D É = O =�= P%Çn7ûF8LCLCÐbÝ	L =�? ÆÊ7 ? K±F�ONË =

F�OQF8Ð¬Ý:ÇnHbË¹Ç = ËmÜCOCH´þ AC= 9WÇn7!Ç¥Ü =�Í¹>TÎ P<H´F @B? F8KM9WP = G = Ð¬7BL = P�àCç A Ç�Ç¥Ü =�?¥= H´9�F!ÐbFBËmß¸HbOýÇnÜCH´9
r = Ð´PÿÏ = Ë&F A 9 = OC7	L =&? ÆÊ7 ? KMF8OQË = KM7<P = Ð =&ã H´9¨Ç�ÆÊ7 ?1Í)>TÎSD 9¨7ýÇ¥Ü = L ? F @ K±F{ÇnHbË�KM7IP = Ð�H´9
OC7�Ç =5ã L ?n= 9n9¨HbG =�= OC7 AC@ Ü�à ü Ðb9¥7 D É = O =&= P	Ç¥7 =&ã L ?¥= 9¥9)9¨Ý<9¨Ç = K Ë57BOQË AQ?¥?n= OQË&Ý D Ï A Ç Í¹>TÎ
KM7IP = Ð´9�Ë&78OQË AC?n?¥= OQË5ÝûH¬OÿF¸G =&? ÝýL/7I7 ? É³F-ÝBà é Ü A 9 D H¬Ç�Hb9 ?n= þ A H ?¥= PTF±ÆÊ7 ? K±F�Ð+KM7<P = Ð+7�Æ
Ç¥Ü = 9¥Ý<9ZÇ = K É�H�ÇnÜ	Ë&78OQË AC?n?¥= OQË5Ý¸Ë�F�LQF8ÏCH¬ÐbH¬Ç¥H = 9�à
é 7û9¨7BÐ¬G = Ç¥Ü = 9 = Ð´F8Ëmß<9 D É = ÜQF-G = ËmÜC7B9 = O Ì= Ç ? H¦O = Çn9�F89)ÆÊ7 ? K±F�Ð¦K!7<P = Ð D Ï = Ë�F A 9 = H¬Ç

ÜQF89»Ç¥Ü =S?n= K±F ? ß = P�Ë&78OQË AC?n?¥= OBÇ»Ë�F�LQF8ÏCHbÐ¬H¬Ç¥H = 9+F�OQP1F8Ðb9¥7�ÇnÜ =&?n=S=&ã H´9¨Ç»É = Ð¬Ð¬Þrß:OQ7{É�O�F�OQF8Ð¬Ý:Ç¥H´Ë
Ç = ËmÜCOCH´þ AQ= 9WÇn7M9¨Ç A P<Ýý9¥Ý<9ZÇ = K L =&? ÆÊ7 ? K±F�OQË = HbO%9ZÇn7<ËmÜQF89¨Ç¥H´Ë Ì= Ç ? H�O = Ç�KM7<P = Ðb9�à
ÛxO!Ç¥ÜCH´9�9 = Ë�ÇnH¬7BO�É = KM7IP = ÐCÉ�H¬Ç¥Ü Ì= Ç ? H<O = Çn9�Ç¥Ü = r ? 9¨Ç�7�ÆQÇnÜ = ÇZÉ³7�L ? 7BLN7:9 = P�9¥Ý<9ZÇ = K±9

äÊ7BO =�A 9 =&? F�ONP%78O = K±F{ëZ7 ? P<7BK!7Iè D Ç¥Ü = 9 = Ë578ONP%É�H¬ÐbÐ+Ï = P = G = Ðb78L = P%HbO°F¸Æ A Ç AC?n= Éª7 ? ß�à
-C7 ? Ç¥Ü = r ? 9ZÇ�9¥Ý<9ZÇ = K D /1Å Ì 10ÜQF-G = ÇnÜ =±=5ã L ?n= 9n9¨HbG = LN7{É =&? Çn7ûFBË&Ë57BKMLCÐ¬H´9¥Ü°ÇnÜ = ÇnF89¥ß�à
é 7M9¨Ç A P<ÝMÇnÜ = 9 = Ë578ONP¸9¨Ý<9¨Ç = K09¨Ç¥7<ËmÜQFB9ZÇnHbË)É = Ð¬Ð¬ÞkÆÊ7 ? K = P¸Ë57BÐ¬7 AC?n= P Ì= Ç ? HQO = Çn9�÷ ù8ú�F ?n= 7�Æ
H¬O:Ç =&?n= 9¨Ç�à ' OQË = ÇnÜ = 9¨Ý<9¨Ç = K Hb9�KM7<P = Ð = P D É =!A 9 = F8OQF�ÐbÝ:Ç¥H´Ë�Ç = ËmÜCOQHbþ AC= 9�H¬KMLCÐ = K = O:Ç = P
H¬O%F�Ç¥7I7BÐS÷ 3�ú�Ç¥7±7BÏ<ÇnF8H¬OýÇ¥Ü = ÇmF ?n@8= ÇWL =&? ÆÊ7 ? K±F�OQË =¹?n= þ A H ?n= K = O:Çn9�à
1�7{É É = F ?n=ý@ 78HbO @ Ç¥7ê78Ï<ÇmF�HbO F Ì= Ç ? HWO = ÇMÆÊ7 ?±= FBËmÜ 9¥Ý<9ZÇ = K Ë&ÐbFB9¥9�à ' Ï:GIHb7 A 9¥ÐbÝ D

= G =&? Ý�F8OCOC78ÇnF{Ç = P�9¨ÇnF�Ç = Ç ? F�OQ9¥H�ÇnH¬7BO�P<H´F @B? F8K�É�HbÐ¬Ð @ H¬G =SA 9»Ç¥Ü =³@8A HbP =BD F�OQP�ÇnÜ = ÆÊ78ÐbÐ¬7{É�HbO @
@8= O =&? F�Ð ?nA Ð = 9WÉ�HbÐ¬Ð�Ï = F�LCLQÐ¬H = P�Ä

f é É³7!PCHsc =&?n= O:Ç�ßIH¬ONPý78Æ¦Ç ? F8OQ9¥H�ÇnH¬7BOQ9³É =�?¥= H´P = O:Ç¥Hdr = P�à é ÜC7:9 = É�ÜCH´ËmÜ%P<7MOC7�Ç)9¥L = OQPO = Ç ?¥= 9¨7 AC? Ë = 9WF8OQP¸ÇnÜC7B9 = É�ÜCH´ËmÜ%P<7Qà é Ü = r ? 9¨Ç�ßIH¬OQPûÉ�HbÐ¬Ð»Ï = Ç ? F8OQ9¥ÐbF�Ç = PýHbOBÇn7	ïÈìø÷
ì±ñ��{ï�ò{õxñMÇ ? F8OQ9¥H�ÇnH¬7BOQ9MäÈÇ¥ÜNF{Çbr ?n= HbOÿâ =&? 7ýÇ¥HbK = è�à é Ü = 9 = Ë&78OQP°ßIH¬OQPfÉ�HbÐ¬Ð�Ï = õ`ïÈì±ñ��
Ç ? F8OQ9¨H¬Ç¥Hb78ON9&à é Ü = K = F8Of78ÆSÇ¥Ü =!=&ã LN7BO = O:Ç¥H´F�ÐbÐbÝTP<Hb9¨Ç ? HbÏ A Ç = PfÇ¥HbK = ÆÊ7 ? Ç¥Ü = Ç ? F�ON9¨H¬Þ
ÇnH¬7BO%Hb9¹Ë&F�Ð´Ë A ÐbF�Ç = P%FB9�F¸Ë&78OQ9¨ÇnF8OBÇ�Æ A OQË�ÇnH¬7BOT7�ÆÇ¥Ü = K = 9n9¥F @8= 9¥H¬â = F�OQPTO = Ç¹9¥L =&= P�à
> 7 ?¥=¹= Ð´F�Ï/7 ? F{Ç = P±L ? 78L/7B9nF�Ð´9ªÐ¬Hbß = ÷ 4{ú�Ë57 A ÐbP·Ï = ÇnF8ß = O·HbOBÇn7!FBË&Ë&7 A O:Ç D Ï A Ç�É = ÜQF-G =
Ë&78OQ9¥HbP =&?n= P¸KM7 ?¥= HbK!L/7 ? ÇnF8O:Ç³Çn7 @ F8H¬O	9¨HbKMLCÐbHbË&H�ÇZÝBà

f ü Ë�Ç¥Hb78ON9SHbOQ9¥HbP = F!9ZÇmF{Ç = 7�Æ�ÇnÜ = 9ZÇmF{Ç = Ç ? F�ON9¨H¬Ç¥Hb78O·PCHbF @8? F�K0F ?n= Ë57BOQ9¥HbP =�?¥= P¸F89SÇ¥HbK =Ë&78OQ9 A KMH¬O @QD 9¥7¸HbO%Ç¥Ü =�Ì= Ç ? H»O = Ç�K!7<P = Ð¦É = Ë&78OQ9¥HbP =&? ÇnÜ = K F8Ðb9¥7·F89�Ç¥HbK = P	Ç ? F8O<Þ
9¥H�ÇnH¬7BOQ9�à é Ü = ÇnH¬K = H´9³Ë�F�Ð´Ë A Ð´F{Ç = P¸Æ ? 7BK0Ç¥Ü =�J³ÌSÍ F8OQP·P<H´9¥ß±78L =&? F{Ç¥Hb78ON9ªO =&= P = P±Çn7
L =&? ÆÊ7 ? K Ç¥Ü = F8Ë�ÇnH¬7BO�à

f / A F ? PQ91H¬OêÇnÜ = 9¨ÇnF�Ç = Ç ? F8OQ9¥H�ÇnH¬7BO®P<HbF @8? F�K(É�HbÐbÐªÏ = Ë&78K = HbK!K = P<HbF�Ç = Ç ? F8OQ9¥H�ÇnH¬7BOQ9É�H¬Ç¥Ü�Ç¥Ü = F89n9¨7<Ë&HbF�Ç = P1Ë&7 ?n?¥= 9¨L/78ONP<H¬O @ L ? 78ÏQF8ÏCH¬ÐbH¬Ç¥H = 9�ÆÊ7 ? ÇnÜ =³?¥= 9¨7BÐ A ÇnH¬7BO�7�Æ/Ë578O _ HbË5Çn9�à
f Å:ÇmF{Ç = 91HbOêÇ¥Ü = 9ZÇmF{Ç = Ç ? F�OQ9¥H�ÇnH¬7BO®P<H´F @8? F�K É�H¬ÐbÐSÏ = LCÐ´F8Ë = 91HbOÇ¥Ü =·Ì= Ç ? H�O = Ç�à+ç A ÇÇnÜ =&?n= É�HbÐ¬Ð�Ï = OQ7�ÇSÇnÜ =�A OCH´þ AQ= LCÐ´F8Ë = 9ªH¬O·Ç¥Ü = O = Ç D Ï = Ë&F A 9 = F8PCPCH�ÇnH¬7BOQF�Ð/LCÐ´F8Ë = 9SÉ�HbÐbÐ
Ï = O =&= P = PûF89�F8OýHbOCL A Ç�Ç¥7±Ë57BO _ H´Ë�ÇnH¬O @ HbKMK = P<H´F{Ç = Ç ? F�OQ9¥H�ÇnH¬7BOQ9�à



ù�ú � ^x^x^��EY&cZ_ g \ g qª\B]��+Y�_:im 8cxcZ]m_:imh g

P15

P7 wait_for_service

wait_UserforCatalog

P4

P6

alfred.select_sw

observe_GUI_catalog
alfred_refine_catalog

alfred.select_sw_services
electronic_commerce

end_ec

begin_ec

�i�d� �&ûC� v qx]¥cÔü�]¥XxcZhN_B]nX�imYEd1V<Y�_:]m_{X

wait_Alfred

P36

P3P4

P5

P6

P7

P8

P9

add_info3

add_info1

select_sw_service

select_software

browser.select_sw_browser

browser.refine_catalog

refine_catalog

show_GUI_catalog

user.observe_GUI_catalog

Sw_Manager.getcatalog

add_info2

create_GUI
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wait

P3

P4

P5

P6

P7

P8

add_info4

request

salesman.reply

get_catalog

browser.reply

more_information_remote

browser.create_browser
create_catalog

get_info

more_information_local
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P1

P2

P3

wait

P5

P6

P7

P8

P9

P10

P11

P12

P13

P15

P16

P17

SwManager.more_information_remot

reply

create_browser_agent

alfred.show_catalog_GUI

refine_catalog_browser

select_sw_browser

salesman.create_salesman

goto_Sw_Place

refine

goto_MU_Place

not_info_need_or_local

info_need_travel1

SwManager.more_information_local

info_need_local

info_need_travel

not_info_need

delete_browser
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P1

P2

begin_add_info_sale

end_add_info_sale

P5

P6

SwManager.request

create_salesman

user.electronic_commerce

add_info_sale

user.end_ec

user.begin_ec
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-+H @BAC?¥= 9T$ D % D � D ø&�°F8OQPµø8ø ?¥= L ?n= 9 = O:Ç�Ç¥Ü = O = Çn9!O =�= P = PêÇ¥7ÿKM7IP = ÐW7 AC? ö��-ömõxñ&ì
�mí{ì�	Cí�ô/ñ&ôQõ`ö�ÇmF�ßIHbO @ H¬O:Ç¥7±FBË&Ë57 A O:ÇWÇ¥Ü = L ?n= GIHb7 A 9 ?nA Ð = 9�à
é Ü = 9 = þ AC= OQË = P<HbF @8? F�K É�HbÐ¬Ð�Ï = Ç¥Ü =±@8A H´P = Ç¥7	78ÏCÇnF�HbOêFN�mí�ìI	�ð¬ñ5õxñ Ì= Ç ? HO = Ç1ÆÊ7 ?

Ç¥Ü = 9¨Ý<9¨Ç = K Æ ? 78K Ç¥Ü = L ?n= GIH¬7 A 9¸Ë&78KMLN7BO = O:Ç·O = Çn9�àit = K A 9¨ÇýË57BOQ9¨H´P =�? Ç¥ÜQF�Ç Í¹>TÎ
P<H´9ZÇnH¬O @BA H´9¨Ü = 9 D H¬O1F�Ë&78OQË AC?¥?n= O:Ç»9¥Ý<9ZÇ = K D ÇZÉ³7�P<Hsc =&?n= O:Ç�ßIHbOQP�7�ÆIK = 9n9¥F @8= 9�HbO�F�9 = þ AC= ONË =
P<H´F @8? F�K	Ä

f ÇnÜC7B9 =�?¥= L ?¥= 9 = O:Ç = P·ÏIÝ·F!Æ A ÐbÐ»F ?n? 7{É�Ü = F8P°ä��Sò{ïÈõ³ö&ñ&ìMò�ôQõkï���öEè
f ÇnÜC7B9 =�?¥= L ?¥= 9 = O:Ç = P·ÏIÝ·FMÜQF�Ð¬Æ+F ?¥? 7{É�Ü = F8PTä¨ô/í�÷ �Sò�ïÈõ³ö5ñ&ì±ò{ôQõkï��5öEè�à

é Ü = ÆÊ7BÐ¬Ðb7{É�H¬O @û?nA Ð = 9�É�H¬ÐbÐSÏ =¸A 9 = PÿÇn7%78Ï<ÇmF�HbOêÇ¥Ü = ÇmF ?n@8= Ç�O = Ç�9¥Ý<9ZÇ = K	à¦ç A Ç0r ? 9¨Ç
K A 9¨ÇMÏ = ÇnF�ß = O®HbO:Ç¥7ÿF8Ë&Ë&7 A O:Ç�ÇnÜQF{Ç D ÆÊ7 ?�= G =�? ÝÿK = 9n9¥F @8= HbO®ÇnÜ = 9 = þ AC= OQË = P<HbF @8? F�K D
Ç¥Ü =�?¥=¹=5ã H´9ZÇªÇZÉª71Ç ? F8OQ9¥H�ÇnH¬7BOQ9�É�H¬Ç¥Ü¸ÇnÜ = 9nF�K = ONF�K = HbO±ÇZÉ³7�P<Hdc =�?¥= OBÇWË57BK!L/78O = O:ÇSO = Çn9 D
Ç¥Ü = O = Ç ?n= L ?n= 9 = O:Ç¥HbO @ Ç¥Ü = 9 = ONP =&? F8OQPýÇ¥Ü = O = Ç ?¥= L ?n= 9 = O:Ç¥HbO @ Ç¥Ü =1?n= Ë = HbG =&? à

f ÛrÆ�ÇnÜ = K = 9n9nF @8= ÜQF89SÉ³F8H�ÇW9 = KMF8O:Ç¥H´Ë&9 D 78OQÐ¬Ý!78O = Ç ? F�OQ9¥H¬Ç¥Hb78O±É�HbÐ¬Ð�F�LCL = F ? HbO¸ÇnÜ = O = Ç9¥Ý<9ZÇ = K D ÇnÜCH´9)Ç ? F8OQ9¥H�ÇnH¬7BOTÉ�H¬ÐbÐ�9 A LCLN7 ? Ç�Ç¥Ü = HbOQË57BKMH¬O @ F�OQP°7 A ÇmË57BK!HbO @ F ? Ë&9)Æ ? 7BK
Ï/7�ÇnÜûO = Ç)Ë57BKMLN7BO = O:Çn9�à

f ÛrÆ¦Ç¥Ü = K = 9n9nF @8= ÜQF89WOQ7�ÞrÉ³F8H�Ç�9 = K±F�O:Ç¥H´Ë&9 D Ç¥Ü = ÇZÉ³7!Ç ? F�OQ9¥H�ÇnH¬7BOQ9³É�H¬ÐbÐ�F�LQL = F ? HbO·ÇnÜ =O = Ç)9¨Ý<9¨Ç = K F�OQP	F8Ðb9¥7!F8O =5ã Ç ? F!LCÐbFBË = É�HbÐ¬Ð�Ï = F8PQP = PûKM7<P = ÐbH¬O @ ÇnÜ = Ë57BKMK A OCH´Ë&F�Þ
ÇnH¬7BO°Ï A c =&? à é ÜCH´9¹LQÐbFBË =!?¥= Ë = HbG = 9¹F8OfF ? Ë�Æ ? 7BK Ç¥Ü = 9 = OQP =�? Ç ? F8OQ9¥H�ÇnH¬7BOfF�ONP°F8PQPC9
F8OûF ? Ë)Ç¥7MÇnÜ =1?¥= Ë = H¬G =&? Ç ? F�OQ9¥H¬Ç¥Hb78O�à

é Ü = O = Ç)9¥Ý<9ZÇ = K ÆÊ7 ? Ç¥Ü =1=&ã F�KMLCÐ = H´9�9¥ÜC7{É�OýHbO�-+H @BAC?¥= ø�#<àIÛrÇ�ÜQF89WÏ =&= O	78Ï<ÇmF�HbO = P
9 A LCLN7:9¨HbO @ Ç¥ÜQF�Ç�F�ÐbÐ�ÇnÜ = K = 9¥9nF @B= 9�ÜNF-G = ÉWF�H¬Ç�9 = K±F�O:Ç¥H´Ë&9�à é ÜNF{Ç¹H´9)Ç¥Ü = Ë&F89 = Ü =�?¥= Ï = Þ
Ë&F A 9 = ÇnÜ =1=5ã F�KMLCÐ = 9 A LCLN7:9 = 9W78OCÐbÝ·7BO =�A 9 =&?�?n= þ AC= 9¨Ç¥HbO @!= G =&? Ý±Ç¥HbK = à
ÛxO	7 ? P =&? Çn7 A OQP =�? 9¨ÇnF8OQPûÜC7{É Çn7¸F�LCLQÐ¬ÝýÇ¥Ü = L ?¥= G:Hb7 A 9 ?¥A Ð = 9 D É = F ?n=1@ 7BH¬O @ Çn7 =5ã Þ

LCÐ´F�HbOûÜQ7{ÉµÇ¥7±7BÏ<ÇnF8H¬OýÇ¥Ü = ±6è&¨)¦ª�¤&¦ ´�µi¶ «`²&®©²Q ±"³!Ç ? F8OQ9¨H¬Ç¥Hb78OûHbO·ÇnÜ = O = Ç)9¥Ý<9ZÇ = Kà-+H @8AC?n=
ø&#ýÆ ? 78K4Ç¥Ü = ±Hè�¨©¦ª�¤�¦ ´�µi¶ «`²&®©²Q ±\³TK = 9n9¥F @8= 9 = O:Ç�ÏIÝ ü Ð�Æ ?n= PÿÇn7%Ç¥Ü =¸A 9 =&? HbOÇ¥Ü = 9 = Þ
þ AC= OQË = PCHbF @8? F�K	à6t = Ë�F�OT7BÏQ9 =&? G = HbO ü Ð�Æ ?n= P<¬ 9¹O = Ç+-+H @BAC?¥= %·F8OQPTHbO%Ç¥Ü =�A 9 =&? ¬ 9)O = Ç
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-+H @BAC?¥= $ûÇnÜ = L ?¥= 9 = OQË = 7�Æ�ÇnÜQF{Ç!Ç ? F�ON9¨H¬Ç¥Hb78O�à�ÅI7 D HbO Ç¥Ü = O = Ç±9¥ÝI9¨Ç = K Ç¥Ü = Ç ? F�ON9¨H¬Ç¥Hb78O
F�LCL = F ? 9³É�H¬Ç¥ÜýÇ¥Ü =�A OQH¬7BOý78Æ»Ç¥Ü = HbOQË&78KMH¬O @ F8OQP¸7 A ÇnË&78KMHbO @ F ? Ë�9³7�Æ»ÇnÜ = Ë57BK!L/78O = O:Çn9 D
9¨ÝIOQËmÜ ? 7BOCH¬â�H¬O @ HbOûÇ¥ÜCH´9�ÉWF-ÝMÇ¥Ü = ÐbH�Æ = 9�7�Æ+Ç¥Ü = 78Ï<ë = Ë�Çn9�à
é Ü =M?¥= 9 A Ð�Çm919¨ÜC7{É�OfH¬OÿÇnÜ = O =5ã Ç�9 = Ë�ÇnH¬7BOÿF ?¥= 78ÏCÇnF�HbO = PTÆ ? 78K ÇnÜ = O = Ç�9¥Ý<9ZÇ = K(HbO

-+H @BAC?¥= ø�#<à

� õ 9�Õ6LnÖSÕ6?B=Ó¹Ù.9�Õ69^JIØ�CxÔHJ

ü 9ûÉ = ÜQF-G = 9¥F8HbPµHbOµÇnÜ = L ?¥= G:Hb7 A 9¸9 = Ë�ÇnH¬7BO D ÇnÜ = P = G = Ðb78L = P O = Çn9ûKM7IP = Ð¹Ç¥Ü = Ë&F89 =
H¬O�É�ÜCH´ËmÜ ÇnÜ = 9¥Ý<9ZÇ = K H´9 A 9 = P ÏIÝµ7BOCÐ¬Ý 7BO =fA 9 =�? É�ÜQ7ºH´9%F{Ç¨Ç = OQP = P ÏIÝµ7BOCÐ¬Ýµ7BO =
K±F{ëZ7 ? P<7BK!7Nà
ÛrÇ1Hb9�78ÆS7 AC? HbO:Ç =&?n= 9¨Ç�Ç¥7%9ZÇ A P<Ý%ÇnÜ = 9¨Ý<9¨Ç = KÞ�¥ñ�ö�	Qí{ôQö5ñ¸õ`ïÈì±ñMHbO°ÇnÜ = L ?n= 9 = OQË = 78Æ³F

A 9 =&?»?n= þ AC= 9ZÇEà é 7�78Ï<ÇmF�HbO ?¥= 9¨L/78ON9 = ÇnH¬K =8D r ? 9ZÇ�ÇnÜ = ÇnÜ ? 7 AC@ ÜQL A Ç»78Æ:ÇnÜ = ¨)¦ ¦&«¯® ¨�§ ¨)¦ª�¤¥ «`¦
Ç ? F�OQ9¥H¬Ç¥Hb78O D HbO	Ç¥Ü = O = Ç¹9¥Ý<9ZÇ = K D É�HbÐ¬Ð»Ï = Ë�F�Ð´Ë A Ð´F{Ç = P D Ï:ÝûË57BK!L A Ç¥HbO @ Ç¥Ü = 9ZÇ = FBP<Ýý9¨ÇnF�Ç =
P<H´9ZÇ ? HbÏ A ÇnH¬7BOÿ78ÆªÇnÜ = H´9¨7BKM7 ? LCÜCH´Ë���í{ôNõ`ïÈô�!Qí�!Iö
	»ïÈìMñÙ�°ò����Bí�ñ���Cò�ïÈô�ä J³é�>fJ è�É�H¬Ç¥Ü
÷ 3�ú � rNOQF�ÐbÐ¬ÝMÇnÜ = H¬OIG =�? 9 = 78Æ»ÇnÜ = L ?¥= G:Hb7 A 9 ?n= 9 A Ð¬Ç @ H¬G = 9SÇ¥Ü = 9¥Ý<9ZÇ = K ?n= 9¥LN7BOQ9 = Ç¥HbK = à��%ñ
�Sò{ôNõ�õrí���ô/í�����<ï����ò�¥ñMõ��Cñ!ö��-ö�õxñ5ì �`��ïÈõkï��nò�ð�	Cò��õ�ö!õrí%ò\�Ì�mí�ìI	�ðjï´ö��ÿõ��QñT�¥ñ�¡`!Qñ�ö�õ)ò{ô.�
ï��8ñ&ôQõkï ����ïÈõ`ö³ïÈì�	Cí��õrò�ô��mñ&à é Ü =&?n=ª=&ã Hb9¨Ç¦ÇZÉ³7)L/7B9n9¥H¬ÏCÐ = LQF ? Çn9+É�ÜCH´ËmÜ�Ë�F�O�P = Ë ?n= FB9 = 9¨Ý<9¨Ç = K
L =�? ÆÊ7 ? K±F8OQË = à�-+H ? 9¨Ç D ÇnÜ = Ï ? 7{É�9 =&? Ç ? F-G = ÐbH¬O @ ÏIÝûÇ¥Ü = O = Ç�Ç¥7·Ç¥Ü = n¥9¥7�ÆÈÇZÉWF ?n= LQÐbFBË = p!Çn7
78Ï<ÇmF�HbOýO = É Ë�F{ÇnF8Ð¬7 @ 9�àIÅ = Ë57BOQP D Ç¥Ü =�A 9 =�?³?n= þ AC= 9ZÇnH¬O @ ÆÊ7 ? F ?n= rQO = K = O:Ç³78Æ»ÇnÜ = Ë&F{ÇmF�Ðb7 @
9¨ÜQ7{É = P·Ï = Ë�F A 9 = 9má{Ü = Hb9WOC78Ç)9¥F�Ç¥H´9�r = PýÉ�H�ÇnÜûH¬Ç�à

� �:����� �I� p�z8qrXZ]md�cZ]mqxV<YE_Bqx]�XZhjd1]³abY�c g _!h�_{XZ]m�j�jhjlE]m_{X � cZY���qx]nc

���� !�"$#&%('�)�"+*�"$,&-&)�. '
º º s � Ö ù¯É º s Ö`m ù m
ù�ú ò s ù m&Ö � ò s ù m&m �
É�ú �&�Bs É�á�� Ö � ò s � º&º`ò
ù&ù�ú á Ö&Ö s ù ò � ò ò á�ú s m&ò �ù

� �:�/���
»C� p�z8qrXZ]md�cZ]mqxV<Y�_:qx]WXZhjd1]³abY�c g \B Bd1d¹z � cZY5��qx]¥c

���� !�"$#0%�'�)�"+*�"$,0-&)�. '
º É s ù º � É Ö s � m É ò
ù�ú ù¯ú s m�ò�Ö ù ù�� s m&ò ù º
É�ú º ú s É º á º É�� s � �ù ò
ù&ù�ú ù�ú � ù s É&É�É&É ù��`á�� s ú º ù��

ÛxO°7 ? P =�? Çn7ý9¨Ç A P<Ý	ÇnÜ = ÇZÉª7¸L/7B9n9¥H¬ÏCÐ = 9¥Ý<9ZÇ = K(Ë ? H¬Ç¥H´Ë&F8Ð¦LQF ? Çm9 D É = ÜQF-G = P = G = Ðb78L = P
F!Ç = 9ZÇWÇnF8ßIH¬O @ HbO:Ç¥7¸F8Ë�Ë57 A O:Ç³ÇnÜ = ÆÊ78ÐbÐ¬7{É�HbO @ L/7B9n9¨HbÏCHbÐ¬H¬Ç¥H = 9�Ä
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�F��� ����Ï/� k ü��w�qm[8Xxc g w-]m�j�jh�_Bl�a´Y&c g \B :d1d)z � cZY���qx]nc

f tµÜ = O°ÇnÜ = Ï ? 7{É�9 =�? H´9 ?¥= þ AC= 9¨Ç = P%ÆÊ7 ? FýO = É Ë&F�ÇnF8Ð¬7 @ Ç¥Ü =&?n=!=&ã Hb9¨Ç�9 = G =&? F�Ð+L/7B9n9¨H¬ÞÏCHbÐbH�ÇnH = 9&Ä
Ä é Ü = Ï ? 7{É�9 =�? ÜQFB9 = OC7 AQ@ Ü¸HbO<ÆÊ7 ? K±F{ÇnH¬7BO±Ç¥7MF8Ë�Ë578KMLCÐbH´9¨Ü±ÇnÜ = ÇnF89¥ßM7 ? Ü = O =&= PQ9
Çn7�F89¥ß�ÆÊ7 ? ÇnÜ = HbO<ÆÊ7 ? K±F{ÇnH¬7BO�à é Ü = r ? 9¨ÇªË�F89 = 9 A LQLN7:9 = 9�L ? 78ÏQF8ÏCHbÐ¬H¬ÇZÝ = þ A F�ÐCÇn70�
HbO	Ç¥Ü = Ê�±�ª·¦ ¥s¹&Ë�±�ª,Êz²&®Ì¥ ±6¹�Ç ? F�ON9¨H¬Ç¥Hb78O D Ç¥Ü = 9 = Ë57BOQP	9 A LQLN7:9 = 9�L ? 78ÏQF8ÏCHbÐ¬H¬ÇZÝ°ø�HbO
ÇnÜ = 9nF�K = Ç ? F8OQ9¨H¬Ç¥Hb78O»àHt = ÜQF-G = Ë&78OQ9¥HbP =&?n= P = Ð = G = OTP<Hdc =�?¥= O:Ç)LN7:9¥9¥HbÏCH¬ÐbH¬Ç¥H = 9�HbO
F ? F�O @B= ÇnÜQF{Ç�G{F ? H = 9³Æ ? 78K FML ? 7BÏQF�ÏCHbÐbH�ÇZÝ = þ A F�Ð�Ç¥7Ù� D Ç¥7¸F!L ? 78ÏQF8ÏCHbÐ¬H¬ÇZÝ = þ A F8Ð
Çn7	ø D HbOQË ?n= FB9¨HbO @ Ç¥Ü = L ? 78ÏNF�ÏCHbÐ¬H¬ÇZÝ
�Qà¬ø = FBËmÜ·ÇnH¬K = à

Ä tµÜ = O!Ç¥Ü = Ï ? 7{É�9 =&? O =�= PC9HbO<ÆÊ7 ? K±F{ÇnH¬7BO�Çn7�L =�? ÆÊ7 ? K ÇnÜ = ÇmF89¥ß D H¬Ç�K±F-Ý ?n= þ AC= 9¨Ç
H¬Ç¦ÏIÝ1F+�¥ñ&ì±í{õxñ�	��¥í&�mñ���!]�¥ñ>�mò{ðÈð¦ä�å ÌWJ è�ä ?n= L ?¥= 9 = OBÇ = P�HbO1Ç¥Ü = O = Ç9¥Ý<9ZÇ = K�Ï:Ý�ÇnÜ =
¥s¹&Ë�± ¹�¦`¦&î  ±]«`²QnÇ ? F�ON9¨H¬Ç¥Hb78ONè/7 ? H¬Ç»K±F-Ý)Ç ? F-G = Ð{ÏIÝ)ÇnÜ = O = Ç�Ç¥7�Ç¥Ü =ÆÅ ±Ëð®�§i²ª·¦ ÇQ ²�«�¦
ä ?¥= L ?n= 9 = O:Ç = P�HbO±ÇnÜ = O = Ç³9¥ÝI9¨Ç = K ÏIÝ�Ç¥Ü = ¥s¹�Ë�± ¹&¦�¦�î ®¯ª·²&¤�¦{Ç ? F8OQ9¨H¬Ç¥Hb78O/è�à8ÛxOMÇnÜCH´9
Ë�F89 =8D É = ÜQF-G = F�Ð´9¨7�Ë&78OQ9¥H´P =&?n= P¹Ç¥Ü = 9¥F8K =�= Ð = G = O1P<Hdc =�?¥= OBÇ¦LN7:9¥9¥H¬ÏQH¬ÐbH�ÇnH = 9&à ü 9+F�O
=&ã F�KMLCÐ =8D H�Æ�ÇnÜ = L ? 7BÏQF�ÏCHbÐbH�ÇZÝ�Ç¥7�L =�? ÆÊ7 ? K F�å Ì³J H´9��Qà ù1ÇnÜ = O·Ç¥Ü = L ? 78ÏQF8ÏCH¬ÐbH¬ÇZÝ
Çn7!Ç ? F-G = Ð�ÏIÝ¸ÇnÜ = O = Ç�É�H¬ÐbÐ�Ï = �Qà �Qà

f é 7·Ç = 9¨Ç�Ç¥Ü =MA 9 =&?�?n= rQO = K = O:Ç ?¥= þ AQ= 9¨Ç D É = ÜQF-G = Ë&78OQ9¥HbP =&?n= P%ÆÊ7 AC? P<Hdc =�?¥= OBÇ1L/7B9¨Þ9¥H¬ÏQH¬ÐbH�ÇnH = 9&à ü A 9 =&?�?n= þ AC= 9ZÇnH¬O @ FMK = F�O	7�ÆlrQG =BD Ç = O D 9¨H ã ÇZÝ D F8OQPû78O = Ü A OQP ?¥= PûF8OQP
Ç = O ?¥= rQO = K = OBÇm9&à

ÛxO é F�ÏQÐ = 9¹ø�F�ONP�#�É = 9¥ÜC7{É 9¨7BK = HbO:Ç =&?n= 9¨Ç¥HbO @!?¥= 9 A Ð�Çm9SÇmF�ß = O¸Æ ? 78K 7 AC? Ç = 9ZÇEà é Ü =
Ë57BK!LQÐ = Ç = Ç = 9ZÇ�H´9WOC78Ç�L ?¥= 9 = O:Ç = PýÏ = Ë&F A 9 = 78Æ+H¬Çn9 =&ã Ç = O:ÇEà
é F8ÏCÐ = ø19¥ÜC7{É�9ª9¥Ý<9ZÇ = K ?n= 9¥L/78OQ9 = ÇnH¬K = äÊHbOûK!HbO A Ç = 9nèW9 A LCL/7B9¥HbO @ ÇnÜ = Ï ? 7{É�9 =�? ÜQFB9

= OC7 AC@ ÜHbO<ÆÊ7 ? K±F{ÇnH¬7BOÿÇ¥7TL =&? ÆÊ7 ? K(ÇnÜ = ÇmF89¥ß°É�H¬Ç¥Ü®F%L ? 78ÏNF�ÏCHbÐ¬H¬ÇZÝ°78ÆI�Cà $ÿä�F�Oyn¥H¬O:Ç = ÐbÐ¬H¬Þ
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@8= OBÇ�p%Ï ? 7{É�9 =�? è5à J 78Ð A KMO78O = H¬OQPCHbË�F{Ç = 9�F	L ? 78ÏNF�ÏCHbÐ¬H¬ÇZÝ = þ A F�ÐSÇ¥7o�Qà 3ûÇn7TL =�? ÆÊ7 ? K F
å Ì³J¹D 9¥7±Ç¥Ü =&?n= H´9)OQ7�Ç1F¸L ? 78ÏQF8ÏCHbÐ¬H¬ÇZÝ·Çn7¸Ç ? F-G = Ð�Çn7·ÇnÜ =�Å ±Ëð®�§i²ª·¦ ÇQ ²�«�¦Bà J 7BÐ A KMO%ÇZÉ³7
H¬ONP<HbË�F{Ç = 9�FTL ? 7BÏQF�ÏQH¬ÐbH�ÇZÝ = þ A F8Ð�Ç¥7o�Qà 3ûÇn7%Ç ? F-G = Ð�Ç¥7TÇ¥Ü =ÈÅ ±Ëð®�§i²ª·¦ ÇQ ²�«�¦ D 9¨7%ÇnÜ =&?n= H´9
OC7�Ç)F!L ? 78ÏNF�ÏCHbÐ¬H¬ÇZÝ±Çn7!L =&? ÆÊ7 ? K FMå ÌWJ à
é F8ÏCÐ = #!9¥ÜC7{É�9ª9¥Ý<9ZÇ = K ?n= 9¥L/78OQ9 = ÇnH¬K = äÊHbOûK!HbO A Ç = 9nèW9 A LCL/7B9¥HbO @ ÇnÜ = Ï ? 7{É�9 =�? ÜQFB9

= OC7 AC@ ÜfH¬OCÆÊ7 ? KMF�Ç¥Hb78O%Çn7ýL =&? ÆÊ7 ? K Ç¥Ü = ÇmF89¥ß%É�H�ÇnÜfFýL ? 7BÏQF�ÏQH¬ÐbH�ÇZÝ	78Æ��Cà 3°ä`F×nnP A KMK�Ý]p
Ï ? 7{É�9 =�? è5à J 78Ð A KMO78O = HbOQP<H´Ë&F�Ç = 9�F	L ? 78ÏQF8ÏCH¬ÐbH¬ÇZÝ = þ A F8Ð�Ç¥7 �Cà $·Ç¥7%L =&? ÆÊ7 ? K4FTå ÌWJ¹D
9¨7	ÇnÜ =&?n= H´91OC7�Ç�F	L ? 7BÏQF�ÏCHbÐbH�ÇZÝ%Çn7	Ç ? F-G = ÐÇ¥7	Ç¥Ü =ÉÅ ±Ëð®�§i²ª·¦ ÇQ ²�«�¦Bà J 78Ð A KMOÿÇZÉª7	HbOQP<H¬Þ
Ë&F�Ç = 9)F�L ? 7BÏQF�ÏCHbÐbH�ÇZÝ = þ A F�Ð�Çn7��Cà $1Çn7MÇ ? F-G = Ð�Ç¥7!Ç¥Ü =ÊÅ ±Ëð®�§i²ª·¦ ÇQ ²�«�¦ D 9¨7!Ç¥Ü =&?n= Hb9�OQ7�Ç)F
L ? 78ÏQF8ÏCH¬ÐbH¬ÇZÝ±Ç¥7ML =&? ÆÊ7 ? K FMå Ì³J à
é Ü =°?n= 9 A Ð¬Çn9·78Ï<ÇmF�HbO = P HbO é F�ÏCÐ = 9°øfF�ONP}#®F ?n= 9¥ÜC7{É�OµH¬O�F @8? F�LCÜQHbË�F�Ð)ÉWF-ÝºHbO

-+H @BAC?¥= 9±ø�3	F8OQP£ø&ùêàut = Ë&F8Of7BÏQ9 =�? G = F891F ?n= 9 A Ð�Ç D Ç¥ÜNF{Ç1Ç¥Ü = Ï ? 7{É�9 =�? ¬ 9�ß:OQ7{É�Ð = P @8=
Hb9¸K!7 ?¥= HbKMLN7 ? ÇmF�O:Ç±ÆÊ7 ? 9¥Ý<9ZÇ = K ?¥= 9¨L/78OQ9 = Ç¥HbK = Ç¥ÜQF8O£Ç¥Ü = F @8= OBÇMÇ ? F-G = ÐbÐ¬HbO @ Ç¥7êÇnÜ =
Å ±Ëð®�§i²"ª�¦ ÇQ ²�«�¦BàÓt = 9ZÇnH¬ÐbÐ�Éª7 ? ß HbO ÇnÜ = L =&? ÆÊ7 ? K±F�OQË = LQF ? F8K = Ç =�? 9·Ç¥7 78Ï<ÇmF�HbO KM7 ?n=
L ?n= Ë5H´9 =�?n= 9 A Ð¬Çn9�à

Ë XÿÖSÓ)Ù<C¥Ø�JIÚZÖSÓzJ

é Ü = K±F�HbO @ 7BF8Ðª78Æ)Ç¥ÜQHb9±LNF�L =&? H´9!Ç¥7êL ?n= 9 = O:ÇMF8O£F8LCL ? 7 ã H¬K±F{ÇnH¬7BOÇ¥7 = G-F8Ð A F{Ç = L =&? Þ
ÆÊ7 ? K±F�OQË = H¬OÿP = 9¥H @ O%KM78ÏCHbÐ = F @B= O:Ç¹9¥7�ÆÈÇZÉWF ?n= àHt = ÜQF-G =1A 9 = P°F·9¥ÝI9¨Ç = K P = 9¥H @ O = P	ÆÊ7 ?
L ? 7{G:H´P<HbO @ KM78ÏQH¬Ð = Ë&78KML A Ç =&?�A 9 =�? 9�É�H¬Ç¥Ü Ff9¨78ÆÈÇZÉ³F ?¥=±?n= Ç ? H = G{F8Ðª9 =&? G:H´Ë = F89�Ç = 9¨Ç�à@t =
9 A K!K±F ? Hbâ = Ç¥Ü = Ë578O:Ç ? HbÏ A ÇnH¬7BOQ9WH¬OûÇnÜ = ÆÊ78ÐbÐ¬7{É�HbO @ H�Ç = K±9�Ä

f ü KM7<P = Ð8Ç¥7 = G-F8Ð A F{Ç = 9¥7�ÆÈÇZÉWF ?n= L =�? ÆÊ7 ? K±F8OQË = ÜQFB9�Ï =�= O1HbO:Ç =&@B? F�Ç = P¹HbO�Ç¥Ü = 9¨78ÆÈÇZÉ³F ?¥=ÐbH�Æ = Ë&Ý<Ë5Ð = à�ÛrÇSÜNF89�Ï =&= O¸P<78O = HbO!Ç¥Ü =)= F ? ÐbÝ�9ZÇmF @B= 97�Æ/Ç¥Ü = KM7IP = ÐbH¬O @ L ? 7<Ë = 9¥9�à é Ü A 9 D
É�Ü = O�L =&? ÆÊ7 ? K±F�OQË = 7 ? Æ A OQË5Ç¥Hb78OQF8Ð ?¥= þ A H ?n= K = O:Çm9�ËmÜQF�O @B=8D H¬Ç�É�H¬ÐbÐ<Ï =�= F89¥Ý�F�ONP�Ð = 9n9
=&ã L = ON9¨HbG = Çn7fFB9¥9 A K = ÇnÜ = K	à > 7 ?n= 7{G =&?ED Ç¥Ü = F�LQL ? 7:F8ËmÜêL =&? K!H¬Çn9�Çn7°78ÏCÇnF�HbOÇnÜ =
L =&? ÆÊ7 ? K±F�OQË = r @8AC?n= 9)H¬OÿF�OTF A Ç¥7BKMF�Ç¥H´Ë�ÉWF-Ý D Ï =&@ H¬OQOCH¬O @ Æ ? 78K Ç¥Ü =!Í)>TÎ KM7IP = Ð´9
ÇnÜ = Ë57BKMLN7BO = O:Ç Ì= Ç ? H�O = Çn9!F ?n= 9¨Ý<9¨Ç = K±F�Ç¥H´Ë&F�ÐbÐbÝÿFBËmÜCH = G = P D F�ONPÿÆ ? 7BK ÇnÜ = 9 = ÇnÜ =
O = Ç�9¨Ý<9¨Ç = K D rNOQF�ÐbÐ¬Ý¸Ç¥Ü = O = Ç)9¨Ý<9¨Ç = K F�ÐbÐb7{É�9ªL =&? ÆÊ7 ? K±F�OQË =¹= G{F�Ð A F{ÇnH¬7BO�à

f Í¹>TÎ 9 = KMF8O:Ç¥H´Ë&9¹Hb9�OC78Ç�F89�É = Ð¬Ð�P = rQO = PfFB9�P = 9¥H ?n= P D 9¥7ý7 AC? F�LCL ? 7:F8ËmÜTÏ ? HbO @ 9�FÆÊ7 ? K±F�Ð/9 = K±F�O:Ç¥H´Ë&9ªÏQF89 = PM7BO Ì= Ç ? H/O = Çn9SÇ¥7�KM7<P = ÐNÇnÜ = 9¥Ý<9ZÇ = K	à é ÜCH´9SH´9ªË ?¥A Ë5H´F�ÐCÇn7
F8LCLCÐbÝ·F�OIÝ±Ç = ËmÜCOCH´þ AC= Ç¥7¸F8OQF�ÐbÝIâ =�? H @ 7 ? 7 A 9¨ÐbÝ±9¨Ý<9¨Ç = K L =&? ÆÊ7 ? KMF8OQË = à

f J 7BOQË AC?n?n= OQË&Ý�H´9ªF8K�ÏCH @8A 7 A 9¥Ð¬Ý =5ã L ?n= 9n9 = PMH¬O Í¹>TÎ�D Ï A ÇªÉ�Ü = O±Ç¥Ü = Ç ? F�ON9¨Ð´F{ÇnH¬7BO�Çn7
Ì= Ç ? HBO = Çn9+H´9¦L =&? ÆÊ7 ? K = P�F¹Ë&78OQË AC?¥?n= O:Ç»É = ÐbÐ<P = rNO = P�KM7IP = ÐIHb9 @ F�HbO = P D 9¥7¹P<Hdc =&?n= O:Ç
ßIHbOQPC9W7�Æ�Ë57BOQË AQ?¥?n= O:Ç�9¨Ý<9¨Ç = K±9�Ë&7 A Ð´P·Ï = F�ONF�ÐbÝ:â = P�à

f é Ü = KM7<P = Ð = P =&ã F�KMLCÐ = L ?¥= 9 = O:Çn9�F±Ë57BKMLCÐ =&ã 9¥Ý<9ZÇ = K É�ÜQHbËmÜ	H´9 =5ã L = OQ9¥H¬G = Ç¥7±HbK!ÞLCÐ = K = OBÇEà ' AC? F8LCL ? 7BFBËmÜ 7"c =�? 9±F8O F8OQF�ÐbÝ:Ç¥H´Ë	É³F-Ýº7�Æ = G{F�Ð A F�Ç¥HbO @ 9 A ËmÜ£ßIHbOQP£7�Æ
9¥Ý<9ZÇ = K±9WÉ�H�ÇnÜC7 A Ç�ÜQF-GIH¬O @ Ç¥7±HbKMLCÐ = K = O:Ç)9 = G =�? F8Ð�L ? 78Ç¥78ÇZÝ:L = 9�à

UV9uL�9�ÕH9»Ó¹Ù.9^J

ù [Iÿý[ h�Ì d1YE_B]Pÿ g cZq g _NsÎÍ¹[ � g �j¡<YBs g _:\ÏÍ¹[&�+Y�_�XZ]�s�ÐÒÑ�.Ó,0'Ô'Õ#×Ö�ØÙ)�ÚÛ)�"×,Ü. ÝßÞà)$á+'â*ã#�ÑÔäå,&'â*�Ý�Ñæ�ç)�*�"ÔÝ
Úè)�*�'(Ö�#&"é*�äå)æêå)�"�Ö�#&"Ôëì,&ÚíÑ�)Ï)�-0,Ü. îå,&*�Ý�#&ÚÈ#×ÖéëÏîï. *�Ý êð"$#�ÑÔ)�'â'�#0"ñ'âò0'â*ó)�ëÏ'Zs h �Pÿ ¤Nc g _Bq g inXZhjY�_:q
Y�_Ù�+YEd1VB BXZ]ncªp{zBqrXZ]nd1q »õô ù ò á �Ùö¥s:_:Y8[ � s ò�mà÷ ù¯�&� [



� ^x^x^l��Y�cZ_ g \ g q³\8]��+YE_:in BcxcZ]m_Bimh g ù Ö

� [+Í¹[ � Y{Y{i¨¢NsB^¥[Q� g imY�¡:qxY�_Ns g _I\ø�B[ k  :d¹¡ g  :lE¢Qs�ø�ùûúýüþÚðÝ ÿ )$á ùÈ#�áÎ)�. Ý Ú�Ø���,&ÚÙØ&îð,�ØÙ)ñ'�êå)âÑ��
Ý ÿ�Ñâ,&*�Ý�#&ÚBs��E B_:] ù ò&ò&ò s<w-]ncZqxhjY�_ ù [ m [

m [+Í¹[��+¢:hjYE� g sþÐ Ø&"$,Ôêåä�Ý�Ñâ,Ü.í�Æ)�*�"ÔÝ�Úè)�* *ã#�#Ü.ÜÖ�#&"Õêå)�"�Ö�#&"Ôëì,0ÚèÑÔ)Ï,&Úí,Ü. ò&'âÝ 'ZsQü�cZY{in]m]�\Bhj_BlEqSY�a�XZ¢:]
m���� ^`_�XZ]¥cZ_ g XZhjY�_ g �
	ûY�cZ¯�qx¢:Y�V!YE_Tÿ!Y�\B]m�jhj_:l�¤/]mi¨¢:_:h�©{ :]nq g _I\0ü�]ncxabY�cZd g _Bim]���w g ��  g XZhjYE_
ô ü g cZh�qms�Bc g _Bim]àö¥s h ����¦¤³s]ÿ g cZi¨¢ ù ò á Ö [

�8[+Í¹[��+¢:hjYE� g s]�ª[BUW BXZ¢B]mhj�j��]¥X�síÍ¹[�Bc g _:im]mqxi¨¢:hj_Bh�qms g _:\!p<[�� g \B\ g \Qs��ð*ã#�ÑÔäå,0'Ô*�Ý�Ñ % )�. .�� Ö�#&"�ëì)$á
Ñâ#Ü.Ó#&î�"$)âá ÚÛ)�*�'çÖ�#0"ì'Ôò0ëÏëì)�*�"�Ý�Ñ ëì#�áÙ)�.�. Ý Ú�Ø ,�êÎêè. Ý�ÑÔ,0*�Ý�#&Úð'Zs�^������ ¤Nc g _:q g inXZhjYE_:q)YE_o�+Y�d�«
VB BXZ]ncZq ÏH»õô ù ò&ò�m ö¥s<_BYB[ ù&ù [

º [>�B[8UWhj�j�j]nz{s k [�BcZhj]�\8cZhji¨¢Ns8¤³[\�Ehj_Ns g _:\ �B[ k Y���h g s�� )�!�'�)�"Ô-&)�"Õêå)�"�Ö�#&"Ôëì,&ÚíÑÔ)+ë )$,&'âî�"â)�ëì)�Úð*
,&Úíá ë #�áÙ)�. Ý ÚÙØì*ó)$ÑÔä�ÚåÝ���îð)�'¨s]ü�]ncxa´Y&cZd g _:in]���w g �j  g XZh�Y�_ ô ù ò�ò á ö¥sI_:Y8[ m�m s º�÷ �`É [

É [WU�[��+Y��j]md g _·]nX h �Ê[js�øæ!���)âÑ�*Æ#&"ÔÝã)�Úå*ó)âá áÙ)�-&)�.Ó#Ôêíë )�Úå*! �*�äð)�"þî�'ÔÝ�#&Ú ë )�*�äï#�á�s�¶³¡ Ì ]ninX)¶ªcZhy«
]m_{XZ]�\Cs\ü�cZ]m_{XZhjim]#� g �j�Ès ù ò�ò �8[

Ö [>�B[ k  :d�¡ g  BlE¢�]nX h �È[js øæ!���)âÑ�*Õ#&"ÔÝã)�Úð*ó)$á ë #�áÙ)�. Ý ÚÙØ ,&Úíá áÎ)�'ÔÝÓØ&Ú:s]ü�cZ]m_{XZhjim]n«$� g �j�Ês ù ò�ò ù [
á [#��[þÍ g d1d g s k [��ª]m�jdMs k [H�EYE¢B_:qxY�_Ns g _I\��B[ � ��hjqxqxh�\B]nqms&% )�'âÝßØ&Ú �ç,&*�*ó)�"ÔÚð'('*)�.ß)�ë )�Úå*�' #×Ö

"$)�îï'�,Î!�.ß) #Î!��à)$Ñ�*�� #0"�Ýã)�Úå*ó)$áÊ'�# Ö�*�%�,&"â)¥s h \:\8hjqxYE_B«�	û]mqx�j]nz{s ù ò&ò&º [
ò [I�ª[+� g cxcZhjqxYE_Qs�U�[�+¢B]mqxqms g _:\ h [+,�]¥cZqx¢:]m_�¡ g  :dMsÙùÈ#Î!�Ý�.ß)Æ,�ØÙ)�Úð*�'('�,&"$)Æ*�äð)�òì,�ØÎ#�#�áñÝ�áÙ)$,�-Zs
ÿ!Y�¡:hj�j]�¶³¡ Ì ]ninX³p�z8qrXZ]md1q�.8¤/Y�� g c¨\Bq�XZ¢:]>ü�cZYEl&c g d1d g ¡:�j]�^k_{XZ]ncZ_B]nX�s ù ò&ò&Ö s<VBVN["� É ÷ � á [

ù�ú [�^¨[� g inYE¡:qxY�_NsQÿý[\�+¢BcZhjqrXZ]m_BqxYE_Qs"ü�[��E¢:Y�_:qxqxYE_Qs g _:\ Í¹[B¶³wE]ncZl g�g c¨\Qs�øæ!��à)$Ñ�*�� #0"�Ýã)�Úå*ó)$á '�#×Ö�*��
%�,&"$)Ï)�Ú�Ø&Ý�ÚÛ)â)�"�Ý�Ú�Ø+'�Ð îï'�)ñÑÔ,0'�) á&"�Ý�-&)�Úõ,ÔêÎêí"$#�,ÜÑÔä�s h \B\BhjqxYE_8«�		]mqx�j]nz{s ù ò�ò � [

ù�ù [���[*,�Y5w g imqms/,�[ k�0Y�¢BcZ�j]Es g _I\Wÿý[ k ]mhji¨¢Ns�ùÉ#Î!�Ý�.ß) ,�ØÙ)�Úð*�' øÕÚ/1 äå)âùÈ#&-&)2��Ý Úð*ó)�Ø&"×,&*�Ý Ú�Ø ,&Ú
,�ØÙ)�Úå* 'âò0'Ô*ó)�ë Ý�Úð*ã# *�äð) ëì#Î!�Ý�.ß)Ïë Ý�áÎáå.ß)�%�,&"$)¥s h inXZqIÿ!Y�¡:hj�j]�p8 Bd1d1hjX ô k ¢:Y�\BY�qms�ÍªcZ]mim]àö¥s
�E B_:] ù ò&ò á [

ù¯� [���["ÿ!]m_ g s h [-^k�j� g cxc g d1]m_I\8hÈs g _:\ h [�Í³Y�3_:hÈs/ /î�'â*ã#&ëÏÝÓÞà,Ü!�.ß)é'�#×ÖÔ*�% ,0"â) "â)�*�"ÔÝã)�-0,Ü.àÖ�,ÜÑ�Ý�. Ý *�ò�Ö�#&"
ë #Î!�Ý�.ß) Ñâ#&ëÆêíî�*ó)�"�'çî�'ÔÝ�Ú�Ø ,�ØÙ)�Úå*�'¨s�V8cZY{im]m]�\8hj_:lEq¦Y�aCXZ¢:] Ö XZ¢�^k_{XZ]ncZ_ g XZhjYE_ g �H�+Y�_Ba´]¥cZ]m_:im]SYE_
ü g c g �j�j]m� g _:\�UWhjqrXxcZhj¡: 8XZ]�\�p{zBqrXZ]nd1q ô ^ �@ü h U�p
4 ��ú&ú�ú ö¥s��Y�cZ¯�qx¢BYEV�^`_�XZ]¥cZ_ g XZhjY�_ g ����j]n§8h�¡B�j]
jª]nXk�+Y�cZ¯�hj_:l g _I\ß�+Y{YEV<]nc g XZh�wE])U³h�qrXxcZhj¡B BXZ]�\ h lE]n_�XZq ô .jÓ�+U h 4 ��ú&ú�ú ö ô ^`� g XZ] ô � g V g _èö$ö¥s
^������N�+Y�d1V: BXZ]¥cªp8Y{imhj]nX`z{s��E B�yz �`ú&ú�ú [

ù m [)¶³¡ Ì ]mi¥X�ÿ g _ g lE]nd1]m_{X+ÍªcZYE BVNs51 äð)ìÑâ#&ë ëì#&Ú #Î!��à)$Ñ�*Æ"$)6��îí)�'â* !�"$#87Î)�"�'�Ðç"$ÑÔä�Ý�*ó)âÑ�*�î�"$) ,&Úíá
'�êå)$Ñ�Ý ÿ Ñâ,&*�Ý�#&Ú:sH�� :_:] ù ò&ò�ò s k ]mw�hjqxhjYE_ � [ m [

ù �B[���[ü�hjXZY� Bc g)g _:\ Í¹[8p g d g c g qms�%ñ,&*ã, ë ,&Úè,�ØÙ)�ë )�Úð*åÖ�#0"Æë #Î!�Ý�.ß) Ñâ#&ëÆêíî�*�Ý Ú�Ø�s9,��j {�]nc h i g «
\8]md1hji>ü» B¡:�jhjqx¢:]ncZqms ù ò�ò á [

ù º [>j)[ k hjimY g _:\�Í¹[ � [ � Y{i¥¢Bd g _Qsè�ç)�" Ö�#&"�ë ,&ÚèÑÔ)ÏáÎ)�'�Ñ�"ÔÝ êí*�Ý�#&Ú ,0ÚèáÊ,0Úè,Ü. ò0'âÝ '(Ö�#&"ñá0Ý 'â*�"�Ý�!�î�*ó)$á
'âò0'Ô*ó)�ë ' î�'âÝ Ú�Ø�,Ê-0,&"ÔÝ�,&Úå*é#×Ö:�æø#1Õø��Bs ù¯ú XZ¢·^k_{XZ]ncZ_ g XZhjYE_ g ��^;�^�üºp�z8d1V<YEqxhj :d²YE_�ü�cZY�«
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� g cZ]��»_BlEhj_:]n]ncZhj_:lBs h \B\BhjqxqxYE_ ÷ 		]nqx��]¥z{s ù ò&ò ú [

ù Ö [ñÍ¹[=	 g XZ]¥cZqms<ü�[*>Qh�_Bhj_:l�XZY�_Ns/U�[ h ¯-]m¢� BcZqrX�s g _I\ h [�p�z8d1]mqmsæ �#&ë ëÏî�ÚðÝ�ÑÔ,0*�Ý�#&Úð'ì'�#×ÖÔ*�% ,0"â)
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