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ADCFE*Y[Z\G]_^X`Xa.Zb>`dc_egf*cRa.\ihj`kZ^P]Rbml	nobjepcR^kaq]r`XsWcRb#tjusvZ�bmu%Z AvVkExwy]r`XzmZaq]r`ksWu�{�]_bml#f*cRa.\ihj`kZ^[tiu%sWZbmuZ�{�Y[sv|}sD{FsWcRb
~ zmZ��PbisW|RZ^�{Xs�`��ScRe2w#sD{k{FsD{X{XsW\i\is �P^X��cRbibmZB�[]r`XsWcRbG]_�T��]R�Gc�^k]_`Xc�^X�
�PbisW|RZ^�{Xs�`����}w�t	���R�}�R� �d^k�RcRbmbiZR�}n����R�R�����
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~ ziZS]�lj|RZ�b�`UcRexbm]_`XsWcRbm]R��Äo{ku]_�WZ#Å�f*cRa.\ihi`k]r`ksvc�bm]_�ÇÆB^ksDl�Å
sWbjep^k]�{�`k^XhGu-`Xhm^XZ9{dzm]�{dziZ��v\7Z�l�liZ\i�Wcr�¿]�lj|r]_bmuZ�l�{XZ^k|}sWuZ�{��
�7Z�Rc�bmlÈ`Xzmc�{XZ.`k]_É�ZbÊepc�^��R^�]_b>`XZ9lÈsvbÊ`kc}lm]Ë�7Ì {�nob>`kZ^kbiZ%`9�
{Xhmu�zÍ]R{�Î$^kZa.cR`XZÏ]�uu%Z9{X{�`XcyucRa.\ihj`kZ^�{�+Ð�sDljZÏ]R^XZ9]Ñ^XZÄ
{XcRhi^�u%ZÍaq]Rbm]_��Za.Zb>`��Ò]_hj`kziZb>`ksWu�]r`XsWcRb��Ò]RbmlÓljsW^XZ9u-`kcR^k�
{XZ^k|>sDu%Z9{��`Xz}hm{xZ�bm]_�i�WsWbi�Ò]�uuZ�{k{*]RbmlShj`ksv�WsWÔ�]r`ksvc�bÏcRe(]�|r]_Ä
^ksvZ`��BcRemziZ`XZ^kcR��ZbiZ�cRhm{T^XZ9{Fc�hi^kuZ�{(ljsW{F`X^ksW�ihj`XZ9l�cr|�Z^�a$hi�vÄ
`XsW\i�WZ�ljc�a.]RsvbG{Õ ~ ziZ�]Ë|r]_sW�W]R�isv�Wsv`��Sc_e+`XzmZ�{XZ�{FZ�^X|}sDu%Z�{Ö^kZ\iÄ
^kZ�{XZb>`k{.]_b×cR\i\7cR^X`Xhmbis�`��Ê`kc�sWa.\i�WZa.Zb>`Ï]Rli|Ë]Rbmu%Z9lØ{XZ^XÄ
|}sWuZ�{�hj`ksv�WsWÔsWbi�Ñ`XziZ9{FZ.�m]�{FsDuqÆB^XsDlÊ{FZ�^X|}sDu%Z9{ÕÒnobÈ`XzisD{U\m]_Ä
\7Z^9�rÐ*ZxZ%Ùj\i�WcR^kZgsD{X{XhiZ�{(^kZ�D]r`XZ9l�`Xc�ljZÚmbisWbi�B{XZ^k|}sWuZ�{T`Xzm]_`
]_^kZ5�m]�{FZ9l[c�b�Z�u%c�bicRa$�P]_bGlPÚGbm]_bmusW]R�_a.cjljZ�D{TsWb�cR^�ljZ^Û`kc
ZbGu%cRhm^k]R�RZ5ephi^X`XzmZ^2^XZ9{Fc�hi^kuZÇ{Xzm]_^ksvbm�[]_a.c�bi�d`kziZx]�lja.svbiÄ
sD{�`k^k]_`XsW|RZSljc�a.]RsvbG{�Ð�zisW�vZ	]_�D{Fc�ucRbm{XsWliZ^ksvbi��ucRa.a.cjljs�`��
Ü f[Ì {+`XzG]r`Ç]_^kZx\m]_^X`5c_e7`Xcjli]Ë�j{2nob�`kZ^kbiZ%`9Õ(ÝÈZ�\i^kcR\7c�{XZ�]_b
Z%Ù}`kZbmli]R�i�WZ�]_^�u�zisv`XZ�u%`Xhi^kZR� ~ ziZÒÆB^ksDl#ÞÇu%c�bicRa.sDuUÞgbi��svbmZ
Y[sv^kZ�u%`XsW|RZ	ßàÆB^XZ�Z�lmá%�7`Xzm]_`�]R�v�WcrÐd{dsWb>`XZ��^k]_`XsWcRb#cReÇ|r]_^ksvc�hm{
Z�ucRbic�a��	aÒcjljZ��W{[Ð�sv`XzisWb#`XzmZ${k]_a.ZUep^�]_a.ZÐxcR^kÉM�iZ%Ùj\7c�{FÄ
sWbi�d`kziZx{XZ^k|}sWuZ�{T`Xzi^kcRhi��z�{FZ9u%hi^kZÇ\m^XcR`Xcju%c��W{(]_bmlU\7cR�WsDu%sWZ�{�Õ
~ ziZU{XZ^k|>sDu%Z9{x\i^Xcr|}sDljZ�lÏ�}�.`XzisD{Öep^�]_a.ZÐxcR^kÉ$sWbmu�vhmliZR�jepc�^
Z%Ùi]RaÒ\m�vZ���]¿�m]_^X`XZ�^XsWbi�#{FZ�^X|}sDu%Z��T]	�msWlilisvbi��{XZ^k|}sWuZR��]Rbml
].`k^k]�ljsvbm�S{FZ�^X|}sDu%ZRÕxÝÈZ�svb>`kZbmlÑ`kcÏljZ�|RZ�WcR\#ucRa.\Gc�biZb>`�{
`XzG]r`#u]_bâ�7ZÈsvb>`XZ��R^�]r`kZ�lãÐ�sv`XzisWbI]×u%hm{F`Xc�aÒsWÔ�]R�i�WZ Ü cR^XÄ
`k]R�U{FsWa.\i�vsvep�}svbm�ä]�uu%Z9{X{Ï`Xcäaq]_b}�âc_e�`XziZ�{XZ^k|>sDu%Z9{	]Rbml
\i^kcR\7c�{XZ�`XcÒsWb�`kZ��^k]_`XZ�`kziZ�ÆB^kZZ9lqZ�ucRbic�a.sWu�a.sDlilj�WZÐÖ]_^kZ
sWb�`kcB`XziZ�ZÙ}sD{F`XsWbi��ÆB�WcR�mhm{+a.Z%`k]�u%c�aÒ\mhj`XsWbi�B`Xc}cR�WÉ}s�`9�r`Xz}hm{
ZbG]_�i�Wsvbm�[`kziZ�]_\i\m�vsDu]_`XsWcRb�cReGZ9u%cRbmcRa.sWux\m]R^k]�ljsW�Ra�`XcB`XzmZ
ÆB�WcR�ihm{�f*c�aÒ\mhj`k]_`XsWcRbm]R�2]RbmlyYB]r`�]¿ÆB^ksWlm{Õ�ÝÈZÒephi^X`XziZ�^

sv�W�vhG{�`k^k]_`XZÖ`XzmZP]_\i\m�vsDu]R�isv�Wsv`���c_e7`XzmZd\i^kcR\7c�{XZ�l.ÆB^XZ�Z�l.{FZ�^FÄ
|>sDu%Z9{Ï�}�ã�ihisW�Dljsvbm�ä]Ø\i^XcR`XcR`��>\7Z��ihG{FsWbiZ�{k{	aÒcjljZ��U]R{Ï]
zisv��ziZ^XÄ¨�vZ�|RZ�+]_\m\i�vsDu]_`XsWcRbT�Mhm{XsWbi�Ï`kziZÒZ�u%c�bicRa.sDu�a.sDlilj�WZ%Ä
Ðx]R^XZ�Õ
å#æ>çÛè�éGêrë(ì Î+ÆB^ksDlÛ�>f*cRa.\ihi`k]r`ksvc�bm]_�jÞ*u%cRbmcRa����>f*cRaÒÄ
aÒcjljsv`��Ñf*c�a.\ihj`XsWbi�G�iY[]_`k]SÆB^ksWli{

í îMï À�Á2ðqñ¿ò¿ÃgÀ(óð ï
�P{Xsvbi�×Z�ucRbic�a��Ø�G]R{XZ�lãa.cjljZ�D{q`kcÍ��]Rsvbô]�uu%Z9{X{q`XcØ^kZ%Ä
aÒcR`XZU^kZ�{XcRhi^�u%Z9{xsW{�bmc_`d].biZÐõu%c�bmu%Z�\j`�svb#]SÆB^ksWl	�m]�{FZ9l
Zb}|}sv^kcRbia.Z�b�`9Õ(ö�Z�b>`XsWbi�m�r�TZ9]R{Xsvbm�m�Ë]_bmlUZ9{�`�]_�i�WsD{FzisWbi�PucRbjÄ
`X^�]Ru-`�{U�7Z%`�ÐxZZbÈ`kziZÏ]_\m\i�vsDu]_`XsWcRbÊhm{XZ^�{�]_bGlÈ{Xhi\7Z^�u%c�a$Ä
\ihj`XsWbi�Èu%Zb>`kZ^�{��m]�{FZ9l�c�b�`XzmZShm{k]_�RZÏc_edu%c�aÒ\mhj`XZq`ksva.Z
sW{$]#Ð*Z��v�*É}bicrÐ�bÈe÷]Ru-`9Õ#nobÊ`XziZ	�W]�{�`ÒljZ�u�]RljZ���`kziZÏ{ku%sWZbjÄ
`XsvÚGuP{Xhi\7Z^�u%cRa.\ihi`XsWbi�$uZb>`XZ�^k{5zG]Ë|RZdZÙ}\7Z^ksWaÒZ�b>`XZ�l.Ð�sv`Xz
u%cRa$�isWbisvbm�S`XzmZsW^BucRa.\ihj`�]r`XsWcRbG]_��^kZ�{XcRhm^kuZ�{�sWb�cR^�ljZ�^d`Xc
�ihisW�Wl	a.Z%`k]�u%c�aÒ\mhj`XsWbi�${X�j{�`kZaq{ C Õ ~ ziZ�{XZPzG]Ë|RZd�7ZZ�bÏZ%Ù}Ä
`XZbGljZ�lÑ`kcÏsWbmu%�WhmljZ�a.]Rb}�	cR`XziZ�^P^kZ�{XcRhi^�u%Z9{�{Fhmu�z�]�{dbiZ`FÄ
Ð*c�^XÉj{d]RbmlÑ{�`kcR^�]_�RZU{X�j{�`kZaq{Õ ~ zisD{dsWb>`XZ��R^�]r`XZ9lÑ]_�R���vc�aÒÄ
Z^�]r`XsWcRb¿c_e2^XZ9{Fc�hi^�u%Z�{xsD{x`Xcjli]Ë�S^kZ%epZ�^X^kZ�lÏ`Xcq]�{x`XziZ�ÆB^ksWlTÕ
ÝÈZgepc�^XZ9{FZ�Z5`XziZx]Rlj|r]Rb�`�]_��Z5c_emljZ9{FsW�RbisWbi�[ÆB^ksDlU{FZ�^X|}sDu%Z�{
`Xzm]_`P]_�W�vcrÐ<`XziZUsWb>`XZ��^k]_`XsWcRb	c_e(Z9u%c�bicRa$�Sa.c}liZ�D{ÖÐ�s�`kzisvb
`XziZ�u%c�bmu%Z�\j`	cRe�^kZ�{XcRhi^�u%Zy{Xzm]R^XsWbi�mÕønob>`X^kcjljhmusvbi�ä{FhGu�z
Z�u%c�bicRa$�.aÒcjljZ��W{ÖzG]Ë|RZPa$hi�v`XsW\i�vZB�7ZbiZÚGu%sD]_�T]�{F\7Z�u%`k{��>sWbjÄ
u%�WhmljsWbi�[�7Z%`X`XZ�^2hi`XsW�vsWÔ�]_`XsWcRb�cRej`XziZx^XZ9{Fc�hi^�u%ZR�Ë]_bGlU`XzmZÇa.c_Ä
ù÷ú¨û2ü÷ý³þ#ÿ�����ý³ü������
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`XsW|r]r`ksvc�b$epc�^gsWb�`kZ��^k]_`XsWcRbÒc_eÛ^XZ9{Fc�hi^�u%Z�{2�}��\m^Xcr|}sDljZ^�{(`Xzm]_`
`X^�]Rlis�`ksvc�bm]_�W�v�S]R^XZ�bicR`d\m]_^X`XsDu%sW\m]_`XsWbi�$sWb¿`XziZ�ÆB^ksDlÛÕ
YPhiZy`XcØ`XziZ�ziZ%`kZ^kcR�RZ�bicRhG{qbm]r`khi^kZyc_e�`kziZÈliZaq]_bmlm{
�7Z%`�ÐxZZb�hm{XZ^�{Ñ]_bmlô`XziZÊc��MZ^�{¿\i^kcr|>sDljZ9lô�}�â^XZ9{Fc�hi^�u%Z
\i^kcr|}sWljZ�^k{��xÐ*Zy{Xhm{X\GZ9u-`S`kzm]r`¿a�hi�v`XsW\i�WZyZ9u%cRbmcRa��×a.c}ljÄ
Z�D{�{XzicRhm�WlÈ�7ZS{Fhi\m\Gc�^F`kZ�lÈsvbÍ{Xhmu�zÊ]Ñ�R^ksWlÈZ�b>|}sW^Xc�bia.Zb>`
`Xc¿Z�]�{FZ�`XziZqljs��MZ^kZbmuZ�{[�GZ`�Ð*Z�Zb�{Xhi\i\m�v��]RbmlyljZ�aq]_bmlÛÕ
� Z%epc�^XZ�Ð*ZÈljZ�{ku%^ksv�7Z�`XziZÊ]_^�u�zisv`XZ�u%`Xhi^kZ�sWb<a.cR^kZ�liZ%`k]Rsv�
sWb�]	�W]_`XZ^�{XZ�u-`ksvc�bT�ÛÐxZ�Úm^�{�`�\i^kZ�{XZb>`U]S|r]_^ksvZ`��Ñc_eÇZ9u%cRbiÄ
cRa$��a.cjljZ�D{B`Xzm]_`�Ð*ZqucRbm{XsWliZ^�epcR^UsWb>`XZ��R^�]r`XsWcRb�ÕqtjcRa.Z
c_eÛ`kziZ�{XZPZ9u%c�bicRa$�$a.cjljZ�D{x]_^kZ�`Xcjli]Ë�.]_�W^XZ9]Rlj�Òhm{XZ�lS{Xhmu%Ä
u%Z9{X{Fephi�W�v�ÒcRbS`XziZ[nob�`kZ^kbiZ%`9Õ2�PZ|�Z^X`XziZ��vZ9{X{���]RbSsvb>`kZ�R^�]r`kZ�l
Z�ucRbic�a��>Ä¨�m]R{XZ�l�{XZ^k|}sWuZÏ`kzm]r`q\i^kcr|}sWljZ9{�`kziZ#]_�isW�Ws�`��Êepc�^
Z%Ùiu�zm]Rbi�RsWbi�ÊÆB^XsDlØ{X\GZ9u%svÚGu¿{FZ�^X|}sDu%Z�{Ò]_bGlÍ^kZ�{XcRhi^�u%Z9{�zm]�{
�RZ`Ö`Xcq�7Z�ljZ%ÚmbmZ�lÛÕ
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~ ziZÒ^XZ9]_�2Ð*c�^X�Dl#sD{P^kZ\m�vZ`XZÒÐ�s�`kz�]	|Ë]R^XsWZ%`��ÑcRegZ�u%c�bicRa.sDu
]_bGl��ihm{XsvbiZ9{X{�a.c}liZ�D{�Ë{Fhms�`kZ�l�epc�^T|r]_^ksvc�hm{Û\ihi^k\7c�{XZ�{�Õ��dcR`
]_�W�2c_e5`XzmZa ]_^kZ�]R\i\i�WsWu�]_�i�WZ�sWby]Sa.Z`k]RucRa.\ihj`ksvbm�ÏZb}|}svÄ
^kcRbia.Zb>`9ÕxnobÑ`kzisD{[{XZ�u%`XsWcRbT�GÐ*Z�Ð�sW�W�(ljsD{Xuhm{k{�`Xzmc�{XZ�a.c}ljÄ
Z�D{Ö`kzm]r`[]R^XZ�]R\i\i�WsWu�]_�i�WZ�`XcS`XziZ$ÆB^ksDl	Z�b}|>sW^kcRbia.Zb>`9ÕÇÝÈZ
zm]Ë|�ZÑ]_`F`kZa.\j`XZ9lã`XcÍu�W]�{X{Xsvep�Í`XzmZ�|r]_^ksvc�hm{.a.c}liZ�D{SsWb�`kc
�i^kc�]�lÈu�]r`kZ�Rc�^XsWZ�{U{Xhmu�zØ]�{Uaq]_^kÉRZ`�a.c}liZ�à�+ucRa.a�hmbis�`��
a.cjljZ�à�TZ%`�u_ÕW���}��u%sv`XsWbi�Ñ\7cR\ihi�D]_^�ZÙj]Ra.\i�vZ.sWa.\i�vZ�a.Zb>`k]_Ä
`XsWcRbG{�c_eg`kziZ�{XZ.aÒcjljZ��W{�Õ��(sW�Rhm^XZ 9 ^kZ\m^XZ9{FZ�b�`�{[]Ñ{k]_a.\i�WZu%�D]R{k{Xs�ÚGu�]r`ksvc�b�c_eg`kziZ.u%cRa.a$hibisv`��#�m]R{XZ�l#a.cjljZ��+]Rbml�sv`k{
|r]_^ksvc�hm{*sva.\i�WZa.Zb>`�]r`XsWcRbG{Õ5�õ{FsWa.sv�D]_^�{F`X^khmu-`khi^kZB]R\i\i�WsvZ9{
`Xc.aq]_^kÉRZ`�aÒcjljZ��W{�]Rbml¿|r]_^ksvc�hm{xc_`XzmZ^�{Õ
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9 Õ-C è�D2æ>êrìFE�GIHKJML/EONiêËæ9E2éQP ë(æ>êrì Ä ~ ziZä{FsWa.\i�WZ�{F`
a.cjljZ��sD{S`kziZ�`Xc_`�]_�BcrÐ�biZ^�{Xzisv\âcRe�]Í^kZ�{XcRhi^�u%Zy�>�
]y^XZ9{Fc�hi^kuZS\i^kcr|}sWljZ�^�Õ��d\i\i�WsDu]r`ksvc�bØhm{XZ^�{�zG]Ë|RZS`kc
]R\i\i�W�#`Xc¿`XzmZÒ^kZ�{XcRhm^kuZ�crÐ�biZ�^BsWbÊcR^�ljZ^[`XcÑbiZ��RcR`XsvÄ
]_`XZ�`kziZd`kZ^ka.{*c_eÛhm{k]_��Zdc_eM`kzisW{*^kZ�{XcRhi^�u%Z�Õ�nobÏu�]R{XZP]
^kZ�{XcRhi^�u%ZÒsD{UcrÐ�biZ�l�\m]R^F`ksW]R�v�W�y]_a.c�bi��{F`�]Ñ�R^kcRhi\�c_e
^kZ�{XcRhi^�u%ZÇ\i^Xcr|}sDljZ^�{��9]R\i\i�WsWu�]r`XsWcRbUhG{FZ�^k{(aq]Ë�[biZ��RcR`XsvÄ
]_`XZxÐ�s�`kzÒ]P^XZ9{Fc�hi^kuZÇ\i^kcr|}sWliZ^Tepc�^+cR�j`�]_sWbisvbm�P\m]R^F`ksW]R�
]�uu%Z9{X{xc�^�Ð�s�`kz	`kziZU�R^kcRhm\Ï`kcÒc��j`k]Rsvb¿ephi�W��]�uu%Z9{X{x`kc
`kziZ$^kZ�{XcRhm^kuZUepcR^U]qep^�]Ru%`XsWcRb�c_eÇsv`k{Bhm{XZRÕUÞ5Ùi]RaÒ\m�vZ9{

epcR^U{Xhmu�z�crÐ�bmZ^�{FzisW\�a.cjljZ�D{�]_^kZ$sWbmljhG{�`k^X��]Rbmly^kZ%Ä
{FZ9]_^�u�zÏ�m]�{FZ9l	{Xhi\7Z^�u%c�aÒ\mhj`XsWbi�Su%Z�b>`XZ^�{�Õ

R ÕS NjêUTGæWV S éTë2æWP Äxnob�]qaq]_^kÉRZ%`da.cjljZ���crÐ�biZ�^k{�cRe
^XZ9{Fc�hi^�u%Z�{*]Rlj|�Z^X`XsD{FZÖ`kziZsW^�]_�isW�Ws�`ksvZ9{Çc�bÏ]�aq]_^kÉRZ`g`Xc
Ð�zisDu�z�u%c�bm{FhmaÒZ�^k{(]_^kZÇ]r`X`X^�]Ru%`XZ�l��m]R{XZ�l�c�bU`XziZx|r]_^ks�Ä
Z%`��$c_eMc��MZ^�{5]_bml�`XziZducRbm{Xhia.Z^9Ì {5]_�isW�vsv`��U`kc�u�zic}c�{XZ
ep^Xc�a ]S|r]_^ksWZ%`��Ñc_e*]R��`kZ^kbm]r`ksv|�Z�{XcRhi^�u%Z9{Õ��P{Xhm]_�W�W�Ñ]
ÚiÙjZ�lÒcR^g]R\i\i^kcËÙjsvaq]r`kZÖZ%Ùiu�zm]_bm�RZxsW{gliZ%`XZ�^Xa.sWbiZ�lÒ�7Z%Ä
epcR^kZB`XziZ�{XZ^k|}sWuZ[sD{�c��MZ^kZ�l	sWbÏ`kziZUaq]_^kÉRZ%`9Õ=XP]Ë|}svbm�
]Íaq]_^kÉRZ`	]_bGlô]�|r]_�WhiZ�]_`F`�]Ru�ziZ9lãÐ�s�`kz<^kZ�{XcRhi^�u%Z9{
aq]Ë�Ò{Xsva.\i�Wsvep��`kziZ[ucRb>`X^�]Ru%`Ç]_bmlÒbiZ��Rc_`ksW]_`XsWcRb.\izm]�{FZ
c_e7Z%Ùiu�zm]_bm�RsWbi�dziZ`XZ^kcR��Zbic�hm{T^kZ�{XcRhm^kuZ�{�ÕTÞ5Ùi]_a.\i�WZ�{
]_^kZ�`XzmZ@Y>]Ë|Ë]�w�]_^kÉRZ`[Z �]\¨� Ü[^[Ü f ^ öd�_Z 9 �U\7aq]R^XÉ�Z%`��
Z%`�u_Õ
�iÕ`ba�c VdG÷éeD S éTë2æ9P ÄP�PbÊ]Rhmu-`ksvc�bfZ 9 �]\ÇsW{�]	|r]R^XsWZ%`��
c_eU{FZ�^X|}sDu%Z9{�`kzm]r`Ï]R^XZ¿c��MZ^kZ�lØ`XcÊ`kziZÑzisW�RziZ9{�`S�isDl}Ä
ljZ^9Õ �Phmu-`ksvc�b ]_bGlõ�isWlmljsvbm�I{F`X^�]r`XZ��RsWZ�{Ñepc�^��Wc�]�l
�m]_�D]_bGu%sWbi��zm]Ë|RZÑ�7ZZ�bähG{FZ9lhg>hisv`XZy\i^XZ9ljcRa.sWbm]_b>`k�v�
svbÊZ9]_^k�vsWZ^�^kZ�{XZ�]_^�u�z�sWb��Wcju]R�g]_^kZ�]ÏlisW{F`X^ksv�mhj`XZ9lÈ{X�j{�Ä
`XZ�a.{iZ R �U\àÕ ö�Z�uZb>`Ø]_\i\m�vsDu]_`XsWcRbm{ÊcReÑ]Rhmu-`ksvc�bisvbm�
]_bml��isDliljsWbi�[sWbmu�vhmliZ*\7cR\ihm�W]R^+ucRa.a.Z^�u%sD]_�>{F�j{F`XZaq{
{FhGu�zã]�{Î#]Ra.]RÔc�bTÕ ucRajZ 9 \[]RbmlØZ � ]Ë�iZ �]\àÕ ~ ziZ9{FZ
{�`k^k]_`XZ��RsWZ�{qzm]Ë|�Z��7ZZb8g�hms�`kZy{FhGuu%Z9{X{Fephi�BsvbâZ9]_^k�vsWZ^
]r`X`XZa.\j`�{�]_bGl<u]Rb<�7Z�Z%Ù}`X^�]_\7cR�D]r`kZ�lã`kcâ]Øa.Z%`�]rÄ
u%c�aÒ\mhj`XsWbi��{ku%Z�bm]_^ksWc�Ð�ziZ^kZS^kZ�{XcRhi^�u%ZqcrÐ�bmZ^�{�]_bGl
u%c�bm{FhmaÒZ�^k{�]Rhmu-`ksvc�b¿]Rbml	�isWlÑ{XZ^k|}sWuZ�{�Õ
�mÕk æ9D2ë(æ>ê S éTë2æ9P Äx�Ó�mhm{FsWbiZ9{X{PZb>`Xsv`��Èß u%c�bm{FhmaÒZ�^�á
`Xzm]_`5^XZdg�hmsv^kZ�{+][\m]_^X`XsDu%hi�D]_^+{XZ^k|>sDu%Zx\i�D]RuZ�{+][{X\7Z�u%svÚiÄ
u]_`XsWcRbScRe�s�`�{Ç^kZFg>hisW^kZa.Zb>`k{ÇÐ�zisDu�zÏsWbmu%�WhmljZ9{*]�\i^XsDu%Z
g>hic_`kZRÕ2nobÒ^kZ�{X\7cRbm{XZx`XcB`XzisD{���{XZ^k|>sDu%Zx\i^kcr|}sWljZ�^k{+{Xhi�jÄ
a.s�`Ö`XzmZsW^*`kZbmliZ^�{x]_`F`kZa.\j`XsWbi�Ò`XcÒaq]r`�u�zS`XzmZB{X\GZ9u-Ä
s�Ú7u]r`ksvc�bm{�Õ ~ ziZ�u%c�bm{Xhia.Z^[{XZ�WZ�u%`k{d`XziZ$�GZ9{�`[u�]_bmlis�Ä
li]r`kZ.ep^Xc�a ]_a.c�bi�¿`XziZ.`kZbmljZ�^k{U{Xhi�ia.sv`F`kZ�lÛ�2Ð�zisDu�z
u%c�hi�Wlä�7Z#`XzmZy{FZ�^X|}sDu%ZÑ\i^kcr|}sWljZ�^.`Xzm]_`Ïu�zm]_^k�RZ9{$`XziZ
�vZ9]R{F`.]Ra.cRhib>`.c_ePa.cRbmZ��]_bml×]_�D{FcÈ{X]_`XsD{�ÚGZ�{Ò]_�W�xcRe
`XziZ�ucRbm{F`X^�]_sWb>`k{xa.Zb>`XsWcRbmZ�l¿svbÑsv`k{d{X\7Z�u%svÚGu�]r`XsWcRb�Õ

l Õ-m éQnon a DOGpVkç S éTë2æ9P Ä ~ ziZ a.c>{�` {FhGuu%Z9{X{Fephi�
a.c}liZ��`Xcjli]Ë�BsvbU`kziZÇnob>`kZ^kbiZ%`T`kcPa.cR�msv�WsvÔ�Zg^kZ�{XcRhi^�u%Z9{
`XcB�ihisW�Wl��W]R^X��Z*ucRa.a�hibms�`��Uu%�Whm{F`XZ�^k{(sW{2�m]�{FZ9lUcRb�`XziZ
e÷]Ru%`U`Xzm]_`U]ÑucRa.a�hibms�`��#sD{�Z�{F`k]R�i�vsD{XziZ�ly`Xzi^kcRhm�Rz�]
u%c�aÒa.c�b��GZ�biZ%Ú7u%sD]_�2`k]�{FÉ¿`Xc	�GZ.{XcR�W|RZ�lTÕ Ü ^kcr|}sWljZ�^k{
u%c�b�`k^XsW�ihj`kZã`XziZ�sv^×^XZ9{Fc�hi^�u%Z�{È|�cR�Whib>`k]_^ksW�v��]�{Ê`XzmZ�
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Gusto

�2sW�Rhi^kZ 9 Î5� {X]Ra.\i�vZ�ÞÇucRbic�a.sWuUw#cjljZ��

ucRbm{XsWliZ^dsv`[�7ZbiZÚGu%sD]_��`XcS\G]_^X`XsDu%sW\m]r`kZUsvb#`kzisD{Pu%c�aÒÄ
a$hibisv`��.]�u-`ksv|}sv`��RÕ5t}hmuuZ�{k{�ephm�GZÙj]Ra.\i�vZ9{5epc�^g`XzmsW{x]Ru%Ä
`ksv|}sv`XsWZ�{P]R^XZ�{XZ%`ks��[zmcRa.Z Z ��\à�GZb>`X^kcR\msW]mÕ ucRa Z l \¨�7]Rbml`kziZ$f*cRbmlicR^ Z R \({X�}{F`XZ�aÑÕ

��� � ��� �20W,!" ���h7���, $ &(�������:4�&
	 ���A79�=.
nob×`XzisD{.{FZ9u-`XsWcRb��ÇÐxZ	Ð�sW�v�Ö\i^kZ�{XZb>`q]�u�]R{XZÏepc�^Ò`XziZ¿biZZ9l
epcR^[]_bÑZ�ucRbic�aÒsDuB\Gc�^F`�]_�àÕgnob �2sv��hi^kZ R �iÐxZ�ljZ�{ku%^ksv�7Z�`XzmZZ�{k{XZb>`XsD]_�P]R^ku�zms�`kZ�u-`khi^kZÑepcR^q`kziZyZ9u%cRbmcRa.sWuÑ\7cR^X`k]R� Õ�ÝÈZ
\i^kcR\7c�{XZB`Xzm]_`d`XziZUZ9u%c�bicRa.sDu�\Gc�^F`�]_��]R�m{�`k^k]�u-`�{x`XziZU|r]_^ksvÄ
cRhG{Ösva.\i�WZa.Zb>`�]r`XsWcRbG{x`Xzm]_`P]_^kZ[�m]�{FZ9lÏc�b	a$hi�v`XsW\i�vZUZ9u%cRÄ
bic�aÒsDuBa.c}liZ�D{�j`kziZ^kZ�}�S\m^Xcr|}sDljsvbm�Ò]ÒhibisvepcR^ka sWb>`XZ^Xe÷]RuZ
]_bGl	]�uu%Z9{X{x`kcqljs �MZ^kZb>`dsWa.\i�vZ�a.Zb>`k]_`XsWcRbm{�Õ
9 Õ�m^Xc�a `XziZ�lisW{ku%hm{k{Xsvc�bä]R�Gcr|�Z¿]Rbml×ep^Xc�aK�2sv��hi^XZ 9 �
sv`�sD{UZ|}sDljZb>`�`kzm]r`�|r]_^ksWcRhm{Ua.cjljZ��W{UzG]Ë|RZÒ`XziZ�sv^$]R{FÄ
{Xcju%sD]r`XZ9lÊa.Z^ks�`�{$]Rbml�]_\i\m�vsDu]_`XsWcRbÍljc�a.]RsvbG{�Ð�zisDu�z
aq]_É�Zq`XzmZa�svbGljsW{X\7Zbm{k]_�i�WZRÕytjhi\i\7cR^X`XsWbi����hm{F`$c�biZ
a.cjljZ�ÇÐ*c�hi�Wl�^kZ�{F`X^ksWu%`�hG{�`Xc#]Ñ\m]R^F`ksWuhi�W]R^UljcRaq]_sWb
cReP]_\i\i�WsDu]r`ksvc�bm{$Ð�zisWu�zØsW{$bic_`qljZ9{FsW^k]R�i�WZRÕ ~ z}hm{$sv`
ÐxcRhi�DlB�GZÇ�GZ�biZ%ÚGusW]R�RsvejÐ*ZgzG]Rl�]��RZ�biZ^ksDu(sWa.\i�WZa.ZbjÄ
`�]r`XsWcRbS`Xzm]_`Ö{Xhi\i\7cR^X`XZ9lqa�hi�v`XsW\i�WZPZ9u%cRbmcRa.sWuPa.c}liZ�D{
`kziZ^kZ�}�[e÷]Ru%sW�Ws�`�]r`XsWbi�d]�Ð�sDljZ�^�^�]_bi��Z2cRei]_\i\i�WsDu]r`ksvc�bm{�Õ

R Õ��P�W{Xc�Z�|>sDljZ�b�`*ep^Xc�a ~ ]R�i�vZ 9 sD{g`kziZPcr|�Z^k�W]R\i\isWbi�Ubm]_Ä`khi^XZÑcRe[`kziZ�{XZÑZ�u%c�bicRa.sDu¿aÒcjljZ��W{�ÕãÝ�Z�u�]_bäZ�]�{FsW�v�
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�(sW�Rhm^XZ R ÎdÞÇucRbic Ü cR^X`k]_��Ä ~ zmZ�ÞÇucRbic}ÆB^XsDl Ü cR^X`k]R�(\i^kc_Ä|>sDljZ9{Ï]Ru�u%Z9{X{Ò`kc�|Ë]R^XsWcRhG{qZ�ucRbic�a��Ía.cjljZ�D{.`kzm]r`	]R�v�WcrÐ
u%cRbG{Fhia.Z�^k{.]_bGlØ\i^kcjljhmuZ^�{�`kcÊliZ�u%sDljZÑÐ�zisDu�z×a.cjljZ���sW{
�GZ9{�`g{Xhis�`kZ�l�epcR^2`XzmZsW^g]_\i\i�WsDu]r`ksvc�b�c�^�`kziZsW^5^XZ9{Fc�hi^�u%Z*ucRbjÄ
`X^ksv�ihi`XsWcRbTÕ

\i^kZ�ljsDu-`Ö`XzG]r`�`XzmZ�{XZBa.cjljZ��W{xzm]Ë|�Z[sWbiziZ�^XZ�b�`d{Xsva.sW�W]R^FÄ
s�`ksvZ9{d`kzm]r`�u]Rb#�GZ�`k]_\m\GZ9l#svbycR^�ljZ^�`kcÏu%c�bm{F`X^khmu-`[]
a.Z%`k]_Äàa.cjljZ�� Õ
�iÕ��dbicR`XziZ�^g]Rlj|r]Rb�`�]_��Z*cRem`XzmsW{g]R\i\i^kc�]�u�z�sW{2`kziZÖ\Gc�^F`�]_�
s�`B\i^kcr|>sDljZ9{ÖepcR^B{FZ�^X|}sDu%ZU\i^kcr|}sWljZ�^k{P]_bml#ucRbm{Xhia.Z^�{Õ
~ ziZÈ\Gc�^F`�]_�BÐ*c�hi�Wl<u�zm]_bibmZ�WsvÔ�Z�]Ru�u%Z9{X{S`XcØ|r]R^XsWcRhm{
Z�ucRbic�aÒsDuÊa.cjljZ�D{Õ�t}Z^k|}sWuZÊ\i^Xcr|}sDljZ^�{Ñ]_bml ucRbjÄ
{FhmaÒZ�^k{Pu]_b�u�zmc>c>{FZ�a.cjljZ�D{�`kzm]r`B]_^kZB�7ZbmZ%ÚGusW]R�T`Xc
`XziZ�sv^B\ihi^k\7c�{XZ�{�Õ��icR^[Z%Ùi]_a.\i�WZRÎÖ]S{XZ^k|}sWuZ�\i^kcr|>sDljZ�^
a.sv��z�`ÇliZ�u%sDljZx`XcUucRb>`X^ksv�mhj`XZÖzisD{+^XZ9{Fc�hi^�u%Z*`XcU]_bÒsvaÒÄ
\i�WZa.Zb>`k]_`XsWcRbI�m]R{XZ�lâc�bô`kziZÈ]Rhmu-`ksvc�b<a.cjljZ�à�[]_`FÄ
`XZ�aÒ\i`XsWbi�È`XcÈ\i^XcRÚi`Òep^Xc�a�hG{FZ�^Ò�msWli{�ÕÍ�TsWÉRZ�Ð�sW{XZR�g]
u%c�bm{FhmaÒZ�^xu�]_b¿u�zic}c�{XZP]�a.cjljZ��7�7Z�{F`�{Fhisv`XZ9lqepc�^xzmsW{
\ihi^k\Gc>{FZ�Õ ~ z>hG{�>Ð�s�`kzS`kzisW{Ö]R\i\i^kc�]Ru�z��R�7c_`Xz	\m]_^X`XsWZ�{
]_^kZ�\i^Xcr|}sDljZ�lÏÐ�s�`kz¿`XziZBep^kZZ�licRa `kc.{XZ�WZ�u%`Ö`XziZUZ9u%c_Ä
bicRa.sDu�a.cjljZ��W{B�m]�{FZ9l#cRb#`kziZsW^Uu%hi^k^kZb>`PbiZ�Z�li{�]_bGl
\i^kZ%epZ^kZbGu%Z�{�Õ
�mÕ��P{Ïhm{FZyc_eB`XzisD{Ï]R\i\i^kc�]Ru�zä\i^kcR��^XZ9{X{XZ�{��5`XzmZ�\Gc�^F`�]_�
u]Rb<`k^k]Rbm{�epc�^Xa sWb>`Xcâ]_bIsvb>`XZ��v�WsW�RZb>`�{X�}{F`XZ�aÑ�B{Xhi�_Ä
�RZ9{�`ksvbi�I|r]_^ksvc�hm{#sWaÒ\m�vZ�aÒZ�b>`k]r`ksvc�bm{È]_hj`kcRaq]r`ksWu�]_�W�v�

�



ÞÇu%c�bicRa$�Ïw#cjljZ�� f*c�bmljc�^ t}Z%`ks��3XPcRa.Z Z�b>`X^kcR\isD]iÕ u%c�a Y>]Ë|Ë]�w�]_^kÉRZ` Z � ]Ë�
`kc_`�]_�ÛcrÐ�biZ�^k{XzisW\ � � � �
]_hmu%`XsWcRb �

sWljZ9]_�WsW{F`XsDu�u%c�aÒa$hibisv`�� � � �
^XZ��Rhi�D]r`kZ�l	Z�u%c�bicRa$� � � � �
aq]R^XÉ�Z%`�a.c}liZ� � �

~ ]R�i�WZ 9 Î ~ ]_Ù}c�bicRa$�qc_egÆB^XsDl	�m]R{XZ�l	ÞÇu%c�bicRa.sDuBaÒcjljZ��W{�Õ

�m]�{FZ9l�c�bÈucRbm{Xhia.Z^U]_bGl�{XZ^k|}sWuZ�\i^kcr|}sWljZ�^[\m^XZepZ^XÄ
Z�bmu%Z9{Õ

l Õ��gZ`<]_bicR`XziZ�^ãepZ�]r`khi^kZ�sD{ä`XzmZÓ{Xu�]_�D]_�isW�vsv`�� cRey`XzmZ
Z9u%cRbmcRa.sWuÍ\Gc�^F`�]_�àÕ��[{�ephm^F`kziZ^�sva.\i�WZa.Zb>`�]r`XsWcRbG{
Z�|RcR�W|RZ��9`XziZ���u%cRhm�WlU�7ZxZ�]R{XsW�v��\i�Whi�R��Z�l�svb>`XcP`XziZx\7cR^XÄ
`�]_�àÕ

����� � +����=��7<�2B#,/0o��"b$'&(�������>4 & )*�+�,/. 0
~ ziZS]�lj|r]_b>`k]R�RZ�{BcRe�]R\i\i�W�}svbi�ÑZ9u%cRbmcRa.sWuÒa.cjljZ�D{�`kc#^XZÄ
{XcRhi^�u%ZÖaq]_bm]R�RZ�aÒZ�b>`gsvbS]�ÆB^ksWl.Z�b}|>sW^kcRbia.Zb>`g]_^kZd]R{5epcR�vÄ
�WcrÐd{Î

� m éen HÇæWVFGpVFG	�7æ N<H�H(êréeN c E Ä ~ ^�]Rljsv`XsWcRbm]R�v�W�R�qljsD{FÄ`k^XsW�ihj`kZ�lô{X�j{�`kZaq{ÏzG]Ë|RZÑepcR�W�WcrÐ*Z9lâ]�
kf*c}c�\GZ�^k]_`XsW|RZ
]R\i\i^kc�]Ru�z��`Xc'^kZ�{XcRhi^�u%Zøaq]_bG]_�RZ�a.Zb>`��äÐ�ziZ^kZsWb
bicjljZ9{Èsvb>`XZ�^k]�u-`ÊÐ�s�`kz Z9]Ru�zÓcR`XziZ�^Êsvb ]Iuc>c�\GZ�^k]_Ä
`ksv|�Z*aq]_bmbiZ^+sWb$c�^kljZ�^�`kc[sWa.\i^kcr|RZ*{X�j{�`kZa `kzi^kcRhi��zjÄ
\ihi`���\GZ�^Fepc�^Xaq]Rbmu%ZÈ]_bmlI^XZ9{Fc�hi^�u%Zy{Xzm]_^ksWbi�mÕ Þ*]Ru�z
bicjljZxsD{5u%cRbiÚm�Rhi^kZ�lU`XcBsva.\i^kcr|RZÇ`XziZÖZb>`ksv^kZx{X�j{�`kZaÑÌ {
`kzi^Xc�hi�Rzm\ihj`��}ÝâziZ�^XZ9]R{*]�u%c�aÒ\7Z%`ks�`ksv|�ZB]R\i\i^kc�]�u�z$`kc
^kZ�{XcRhi^�u%Z#aq]Rbm]_��Za.Zb>`SsWb�`k^XcjljhGu%Z�{S`XziZybic_`ksvc�bâc_e
ucRa.\GZ`Xsv`XsWcRb�]RaÒc�bi�Ò`XziZ�bicjljZ�{��mÐ�ziZ�^XZ�svb#]qbmc}liZRÌ {
\i^ksWa.]R^X�ÒsWb�`kZb>`ÖsW{Ç`Xc$svbmu^XZ9]R{XZdsv`k{xcrÐ�bq`Xzm^Xc�hi�Rzi\mhj`
c�^�\i^kc_Úi`9Õ�ÞÇ]�u�z�bicjljZR�+`kz>hG{��7Zzm]Ë|�Z�{UsWbØ]�{FZ���ÚG{Xz
aq]_bmbiZ^B`X^k�}svbm�	c�bi�v�Ñ`kc	aq]_Ù}sWa.svÔ�Z$sv`k{�crÐ�b�\i^kc_Úi`9Õ
~ ziZ	]_^k�Rhia.Zb>`U`kzm]r`���c}Z�{UsWbÊe÷]Ë|Rc�^Uc_ed]#u%c�aÒ\7Z%`ks�Ä
`ksv|�Z.]R\i\i^kc�]�u�zysD{ÎU{XsvbmuZ.Z|RZ�^X�#bmc}liZÒsD{Uu%c�bmu%Z�^XbmZ�l
Ð�sv`Xz¿s�`�{ÖcrÐ�bÏ\i^kc_Úm`��}`XzmsW{ÖsWbiziZ�^XZ�b�`k�v�qsWa.\i^kcr|RZ�{Ç`XzmZ
{X�j{�`kZa `kzi^Xc�hi�Rzm\ihj`P]R{�]ÒÐ�zic��vZ�Z R �U\¨Õ

� S éQVFG��AN<VFG éQD��¨éGê c éQP PpN�*émê]N<VdG÷éeD Ä ^ bmZ�cRe�`XzmZ
cR`XziZ�^q\i^Xc��i�WZaq{$`XcÊ�GZ�]�lilj^kZ�{k{FZ9l�sD{Ò`Xzm]_`Sc_e[a.cRÄ
`ksv|r]r`ksvc�bÏepc�^�u%cR�W�D]_�7cR^�]r`XsWcRb�Õ(w#c>{�`�{F�j{F`XZ�a.{Ö]�{X{Xhia.Z
`kzm]r`¿bicjljZ�{	u]_bI]R{k{Fcju%sD]r`kZ�]_bmlãzmZ�W\ôZ�]�u�zâc_`XzmZ^9�
�ihi`Ç`XzmZ@g>hiZ�{F`XsWcRbqsD{��MÅ%Ýâz>�.{XzicRhi�Dl.`kziZ�ÒziZ�W\SZ9]Ru�z

c_`kziZ^��âÝâzm]_`BsD{BsvbÈsv`[epc�^[`kziZa��}ÅrÕ$YPs��7Z�^XZ�b>`U{X�j{�Ä
`XZ�a.{¿zm]Ë|�Z�ljs��MZ^kZb>`Ñ]R\i\i^kc�]�u�ziZ�{�Õ �mcR^¿Z%Ùi]_a.\i�WZR�
{F�j{F`XZ�a.{�`XzG]r`�epc��v�WcrÐ ]�
�f*cRa.a$hibisv`���a.cjljZ���-�g{X]Ë�
f*cRbmlicR^9�gepcR�W�WcrÐd{Ò`XziZÑ\7cR�WsWu�R�UÅ-n¨eU]�aq]�u�zisvbmZÑucRbjÄ
`X^ksv�mhj`XZ9{Psv`k{P^XZ9{Fc�hi^kuZ�{Ö`kcq`XzmZ�\7c>c�� �Gs�`�u]Rb#svb#`khi^kb
^XZ9u%Z�sv|�Z�{FZ�^X|}sDu%Z>Å_Õx�Pbic_`kziZ^B]_\i\m^Xc>]Ru�z¿sW{d`XziZ$svb>`X^kc_Ä
ljhmu%`XsWcRbqc_egÅ�f*c�a.\ihj`k]_`XsWcRbm]R�jÞÇu%c�bicRa$�TÅrÕ(�â{F`X^kcRbm�
a.c_`XsW|r]r`ksvbi�Òe÷]�u-`Xc�^ÖsW{x`kziZ�]R{k{FcjusW]_`XsWcRbScRe(a.cRbiZ`k]R^X�
��]Rsvb¿svbÑ^kZ%`khi^Xb	epcR^d{XZ^k|}sWuZ�\i^Xcr|}sDljZ�lTÕ

���	� �i4�0W�=+��2�=��79�2B#,O0i�#" $'&(�������:4 & )*�+��
,/.�0

noaÒ\m�vZ�aÒZ�b>`XsWbi�ä]RbôZ�ucRbic�a��ä�m]R{XZ�lãaq]R^XÉ�Z%`	a.cjljZ��[c�b
`XziZ�{FzmcRhi�DljZ^�{*c_eT`kziZ[hmbis g>hiZ[hm{XZ^�u%c�aÒa$hibisv`��.c_e�{ku%sWZbjÄ
`XsvÚGu�]_\i\i�WsDu]r`ksvc�bm{xaq]Ë�q\Gc>{FZ�u%Z�^F`�]_sWbÏ^ksW{XÉ.e÷]Ru%`XcR^�{xÐ�zisDu�z
zm]Ë|RZP`XcÒ�GZ�u%c�bm{FsDljZ�^XZ9lqsvb	cR^�ljZ^*`XcÒ�7ZB]R�i�vZ[`XcÒu%c�b�`ksvb}hiZ
\ihi^�{FhisWbi�q{ku%sWZb>`XsvÚGu�Z%Ùj\i�WcR^�]r`ksvc�bm{x]_bml	ep^kZZ�^XZ9{FZ9]_^�u�zTÕ

��� GpD2ë(æ>êrì! NmìFG c#" æ>ì9æ9Njê c E Ä ^ bmZÏc_eP`XziZÑ\i^kcR�jÄ�vZ�aq{.`XcÊbicR`XZÑsW{Ò`kzm]r`Ï]Rb×sWb>`X^kcjljhmu-`ksvc�b×cRe[a.cRbmZ�
�m]R{XZ�lâ{XZ^k|}sWuZ�{.aq]Ë�Ø\7c�{XZy]�li]Rbi�RZ�^q`Xc��G]R{XsWu#^kZ%Ä
{FZ9]_^�u�zÏ\i^kcR��^k]Raq{Õ ~ ziZ�{XZ[^kZ�{XZ�]R^ku�zÏ\i^Xc��R^�]_aq{Pß u%^kZ%Ä
]r`ksvc�b�c_eGnob�`kZ^kbiZ%`9�ËepcR^2Z%Ùi]_a.\i�WZ9á(]_^kZgcRe°`XZb$svbms�`ksW]_`XZ�l
Ð�s�`kz.�vc�bi�d`kZ^kaÓ�Rc>]_�D{T`kzm]r`g]_^kZxbic_`2ephi�vÚm�v�WZ�lÒc�^+ucRbjÄ
{FsDljZ�^XZ9lÏ�}�qaq]_b}�qaq]_^kÉRZ`xc�^XsWZb>`XZ9lS��c�]_�D{�Õ Ü hi`F`XsWbi�
svbÒ`kziZxepcR^kZ�R^kcRhmbml�]�{XzicR^X`(`kZ^ka$
Fa.]R^XÉ�Z%`�]_�i�WZ��Ç��c�]_�
aq]Ë�$Z��vsWa.svbm]_`XZP]RbS]Rlj|r]Rbmu%Zd]R��`kcR�RZ`XziZ�^ÇljhiZd`Xc��D]Ru�É
c_e2ephibmli{x`kzm]r`dzG]R{x`Xc.�7ZU\i^kcr|>sDljZ9lScr|RZ�^x]Ò�WcRbi�.\7Z%Ä
^XsWcjl¿c_e�`ksva.Z�Õ

� S éeD(éQHÇéePpç Ä$�dbicR`XziZ�^SsWaÒ\7cR^X`k]Rb>`Ï]R{X\GZ9u-`qsW{q`XziZsvbmziZ^kZb>`P\7c�{k{FsW�isW�vsv`��¿c_e5a.cRbic�\Gc��vsWZ�{Ö`kzm]r`Bu]_b�ucRbjÄ
`X^kcR�M`kziZU\i^ksWuZBcRe2]Ò\m]R^F`ksWuhi�W]R^Ö^XZ9{Fc�hi^kuZPc�^d{FZ�^X|}sDu%ZRÕ
n¨eS]_b�Z�u%c�bicRa$�â�m]R{XZ�l�a.cjljZ�UsD{#sWa.\i�vZ�a.Zb>`XZ9l�]
a.cRbic�\Gc��v�äcRbô{XZ^k|}sWuZ�{S]Rbmlâ^kZ�{XcRhi^�u%Z9{q{Fzic�hi�Dlã�GZ
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\i^kZ|�Zb>`XZ9lU{Fcd`Xzm]_` 
X]_^k�is�`k^k]R^X�>Ä¨\i^ksWuZ%ÄàepcR^kÐx]R^kljsWbi� �M`kc
ucRbm{Xhia.Z^�{Öu]_bÑ�7Z�]Ë|Rc�sWljZ9lÛÕ
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�d\m\i�vsDu]_`XsWcRb�cReiZ�ucRbic�aÒsDug\m^XsWbmu%sW\i�WZ�{�`Xc[aÒZ`k]�u%cRa.\ihi`XsWbi�
Zb}|}sW^Xc�bia.Zb>`k{�sD{U{�`ksv�W�ÇsWbÊs�`�{UZa$�i^k�RcRbmsWuÒ{�`�]_��Z�{�Õ ~ ziZ^kZ
zm]Ë|�Zx�7ZZ�bS]�u%cRhm\i�vZ�cRe7\m^Xc�\Gc>{X]R�W{5]RbmlÒsva.\i�WZa.Zb>`�]r`XsWcRbG{
{Xhmu�z�]R{�ÎTÆ�öd�Pf*ÞoZ 9 9 \¨�]Y�]Ë|r]Rwy]_^kÉRZ%`9�%Z%`�u_Õ2w#c�{F`�c_e>`XzmZ�{XZ
]_\m\i^Xc>]Ru�ziZ9{5]_\i\m�v�ÒZ�ucRbic�aÒsDuÖ\i^ksvbGu%sW\i�vZ9{gc�bi�v�$`Xc�`XziZ ��c��
Z%ÙjZ9u%hj`ksvc�b#Zb}|}sv^kcRbia.Z�b�`9�7]Rbml¿epcR�W�WcrÐõ{X\7Z�u%svÚGu�Z�u%c�bicRa.sDu
a.cjljZ�D{Õ2nobÒcRhi^5]_\m\i^Xc>]Ru�zT�ËÐxZÖ\i^Xcr|}sDljZÖ]P��ZbiZ�^XsDugep^�]_a.ZÄ
ÐxcR^kÉ#ZbmucRa.\m]R{k{Xsvbi�Ñ\7cR\ihm�W]R^UZ�u%c�bicRa.sDuÒaÒcjljZ��W{�]_\i\i�WsvÄ
u]R�i�WZ�`Xcq`kziZ�a.Z%`�]Ru%c�a.\ihj`XsWbi�S{ku%Z�bm]_^ksvcq]RbmlÑ]_\i\i�W�ÏZ9u%cRÄ
bic�aÒsDuPucRbmuZ\j`�{ghibms�epc�^Xa.�W�$`kc$]R�v�7�R^ksWl.^kZ�D]r`kZ�lS{XZ^k|}sWuZ�{�Õ
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ÆB�WcR�ihm{�Z �]\(�ihisW�Dli{d`kziZUephibGli]_a.Zb>`�]_�T`kZ�u�zibmcR�WcR�R�ÏbiZ�uZ�{FÄ
{k]_^k��epc�^$�mhisv�DljsWbi�Êu%cRa.\ihi`k]r`ksvc�bm]_�Ö��^XsDli{�Õ ~ zmZÑÆB�WcR�ihG{
a.Z%`�]Ru%c�a.\ihj`XsWbi�y`Xc}cR�WÉ}s�` V ucRa.\i^ksW{XZ�{�c_e[]�{FZ`ÒcRePa.c}ljÄ
hi�WZ�{��}Z�]Ru�zqcRe�Ð�zisDu�zS\i^kcr|}sWljZ9{Ç]RbSsvb>`kZ^Xe÷]Ru%ZP`Xzm]_`xzmsv��ziZ^XÄ
�WZ|RZ��j�W]Ë��Z^�{+u]_b.sWb}|RcRÉ�ZRÕ(ÆB�WcR�mhm{+`Xz}hm{g\i^Xcr|}sDljZ�{+]�a.Z�u�ziÄ
]_bmsW{Xa�epc�^Ç�ihmsv�DljsWbi��|r]_^ksWcRhm{5zmsv��ziZ^XÄà�WZ|�Z�m{XZ^k|}sWuZ�{5�G]R{XZ�l
cRbõ�WcrÐÖÄà�WZ|�Z�Ua.Z�u�zG]_bisD{Faq{�Õ ~ zmZÊ`Xc}cR�WÉ}s�`�ucRb>`k]RsvbG{Ñc_e
a.cjljhi�WZ�{Ï{Xhi\i\7cR^X`XsWbi�<ß �2sv��hi^XZ���á-ÎÊö�Z9{Fc�hi^kuZ�w�]_bG]_�RZÄ
a.Zb>`âß Æ�öd�[wyá��$f*c�aÒa$hibisDu]_`XsWcRb�ß �dZ%Ùjhm{�á��#t}Z9u%hi^ks�`��
ß ÆUtjnFá����PbisvÚmZ�lqö�Z9{Fc�hi^�u%ZÖnobjepcR^kaq]r`ksvc�b.t}Z�^X|}sDu%ZUß Æ�ödnFtiá��
ö�Z�aÒcR`XZyYB]r`�]���uuZ�{k{�ß Æ��Btitiá��xÞ5ÙjZ�uhj`k]R�i�WZyw�]_bG]_�RZÄ
a.Zb>`�ß ÆBÞ*wyá-Õ
Æ�öd�Pw \m^Xcr|}sDljZ�{T]Rb�sWb�`kZ^Xe÷]RuZ5`Xcd�Wcju]R�R^kZ�{XcRhi^�u%Z5aq]_biÄ
]_��Za.Zb>`y{F`X^�]r`kZ�RsWZ�{�ß÷�vsWÉRZ×f*c�bmljc�^��U�Wc�]�lj�vZ�|RZ��vZ�^����Tc>]Rl
t}zm]R^XsWbi� �m]Rusv�Wsv`���ÄU�(tA�*�+Z`ku�á �x�PZ%Ùjhm{$\i^kcr|>sDljZ9{�]�hmbis�Ä
epcR^ka�svb>`XZ�^Fe÷]�u%Zã`kcÓ]ÓljsW|RZ^�{XZô{FZ`Íc_e�u%c�aÒa$hibisDu]_`XsWcRb
\i^kc_`kc}ucR�D{Ïß÷�vsWÉRZ¿�PY Ü � ~ f Ü �+Z%`�u�á �ÖÆUt}n-�gÆB�WcR�ihG{.tjZ�u%hiÄ
^ks�`��Ònobjep^�]R{F`X^khmu-`khi^XZ��_\i^kcr|}sWljZ9{g� Ü n�{5epcR^x]_hj`kziZb>`ksWu�]r`XsWcRb �
Æ�ö�nFtÍ\i^Xcr|}sDljZ�{U`Xc}cR�D{�epc�^$sWbjepc�^Xaq]r`ksvc�b�\ihi�i�WsD{FzisWbi�G�5^XZÄ
`X^ksWZ|r]_�j]_bGl$]�uu%Z9{X{���Æ��BtitM�RÆB�WcR�ihm{5]�uuZ�{k{�`kcB{XZ�ucRbmlm]_^k�
{F`XcR^�]_��ZR�5\i^kcr|}sWliZ�{$hibisvepcR^ka ]Ru�u%Z�{k{�`Xc�{FZ9u%c�bmli]_^k��{�`kcR^XÄ
]_��ZBliZ|}sWuZ�{xsWb¿]Òa.Z%`�]Ru%c�a.\ihj`XsWbi�ÒZb}|}sv^kcRbmaÒZ�b>`��mÆBÞÇw��
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level
services

Metacomputing Abstract Machine

JAVA Cog
CORBAMPI, CC++,

GRAM Nexus GSI

GRIS GASS GEM
GREED

Heterogeneous, Geographically distributed devices and networks

Higher

Middleware
Grid

Grid
Fabric NCSA Alliance

Community
Auction, Market

�(sW�Rhm^XZ��iÎgÆB�WcR�ihm{ ~ c}cR�WÉ>sv`ÖÐ�s�`kzÏÞÇucRbic�aÒsDuB��liljsv`XsWcRbm{�Õ

ÆB�vc��ihm{ÒÞ5ÙjZ�uhj`k]R�i�vZÑw�]Rbm]_��Za.Zb>`��+\i^kcr|}sWliZ�{�� Ü n�{$epcR^
Z%ÙjZ�uhj`k]R�i�vZU{F`k]R�RsWbi� Z 9 �U\àÕ
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�icR�W�WcrÐ�svbi�Ï`XziZÒ]_�7cr|RZ�a.Z�b�`ksvc�biZ�lÈÆB�vc��ihm{B]_^�u�zisv`XZ�u%`Xhi^kZR�
s�`2sW{�Z|}sWliZb>`T`XzG]r`�sveiÐ*Z5Ð�sD{XziZ�lB`kcdsvbGu%cR^k\7cR^�]r`XZ5Z9u%c�bicRa.sDu
u%cRbG{FsDljZ^�]r`ksvc�bm{2svb>`kc�`XziZPÆB^ksWlÒu%c�a.\ihj`XsWbi�UZ�b>|}sW^Xc�bia.Zb>`��
s�`${Xzic�hi�WlÊ�7ZSljc�biZSsWbÊ{Xhmu�z�]#ÐÖ]Ë�y]R{U`Xc�]_�msWljZq�}�y`XziZ
{F\isW^ks�`Uc_e*`XziZ.ZÙ}sD{F`XsWbi�Ñsvbjep^�]R{F`X^khmu%`Xhi^kZRÕ.ÆB�vc��ihm{�{�`k^XZ9{X{XZ�{
aÒc�^XZÏcRbÍ\i^kcr|}sWlisvbi��]�hibisvepcR^ka�sWb>`XZ�^Fe÷]�u%Zqepc�^$]�{XZ^k|}sWuZ
{Fc�`kzm]r`	|Ë]R^XsWcRhG{.sva.\i�WZa.Zb>`�]r`XsWcRbG{Ïu%c�hi�Dlâu%c}Z%ÙjsD{�`Szm]R^FÄ
aÒc�bisWcRhm{X�v��Õ ^ hi^�sva.\i�WZa.Z�b�`�]r`ksvc�bÈcRex]�
kÆB^XZ�Z�lj�yÆB^ksDl �
`k]_É�Z�{BsWb�`kc¿ucRbm{XsDljZ^�]r`ksvc�b#`XzisD{�]_^�u�zisv`XZ�u%`Xhi^kZÒc_exÆB�WcR�ihG{�
Ð�zisWu�zÒsWaÒ\m�vsWZ�{(`XzG]r`5s�`+ÐxcRhi�DlU`�]_ÉRZxsv`k{2\i�D]Ru%ZÖ]R{+][a.c}lihi�vZ
svbÈ`XzmZqÆB�WcR�mhm{B`Xc}cR�WÉ}s�`9��\i^kcr|}sWlisvbi�Ñ]	hibisvepcR^ka sWb�`kZ^Xe÷]RuZ
epcR^�a�hm��`ksv\i�WZ�Z9u%cRbmcRa.sWu[a.cjljZ�TsWa.\i�WZa.Zb>`k]_`XsWcRbm{�Õ
nob ß �(sW�Rhm^XZØ�>á-��ÐxZÍ{XzicrÐ `kziZÍZ9u%cRbmcRa.sWuÊsWbmu�vhm{XsWcRbm{
svb>`Xcã`kziZ�Z%ÙjsD{�`ksvbm�âÆB�WcR�mhm{Ñsvbiep^k]�{�`k^Xhmu%`Xhi^kZRÕ ~ ziZ�^kZ�WZ%Ä
|Ë]Rb>`Òa.cjljhi�WZSepc�^$Z9u%cRbmcRa.sWu�{�sWb�`kziZÑÆB�WcR�mhm{$`Xc}cR�WÉ}s�`ÒsW{
ÆB^XZ�Z�lÛ� ~ zmZ¿ÆB^ksWlØÞÇu%c�bicRa.sDuSÞgbi��svbmZ¿Y[sv^kZ�u%`XsW|RZ�Õ ~ zmsW{
sWljZ9]_�W�v�ÈZbGu%cRa.\m]�{X{XZ�{�]_bmlÊ]_�G{�`k^k]�u-`k{U`XziZ	|Ë]R^XsWcRhG{�u%c�a$Ä
\ihj`k]_`XsWcRbm]R�ÖZ�u%c�bicRa.sDuqsD{X{XhiZ�{$`kzm]r`q]_^kZSsWb>|�cR�W|RZ9lÊsvbØ`XziZ
|Ë]R^XsWcRhG{Ça.cjljZ�D{��>{Xhmu�zÏ]�{Î(`XziZBaq]_^kÉRZ`*a.cjljZ�à�>`XziZ�u%c�a$Ä
a�hibisv`���a.cjljZ��i]_bml�`XziZÖcrÐ�biZ�^k{XzisW\�a.cjljZ�à�r`kziZ^kZ�}��\i^kc_Ä
|>sDljsWbi�[]P�RZ�biZ^ksWugsvb>`XZ�^Fe÷]�u%Z�Õ�nobU`kziZ*zmsv��ziZ^(�vZ�|RZ�}{XZ^k|>sDu%Z9{�
Ð*ZU{XzicrÐ<|r]_^ksWcRhm{xsWaÒ\m�vZ�aÒZ�b>`k]r`ksvc�bm{�u%hm^X^kZb>`X�W�S]Ë|r]_sW�W]R�i�WZ
`Xzm]_`P]_^kZB�G]R{XZ�l	cRb¿|Ë]R^XsWcRhG{*Z9u%c�bicRa.sDu[a.cjljZ��W{�Õ
~ ziZU^kZ�]R�ÛÐ*c�^X�DlSsD{d{Xcqljsv|�Z^�{FZBsWb	`kzm]r`9�isv`dzm]R{ÖZ�|RcR�W|RZ9l
ep^Xc�a!]Í{XsWaÒ\m�vsD{�`ksWu 
 � ]R^F`kZ^ksvbi� �Ñ]R\i\i^kc�]Ru�z×`Xc×{Fc�\izisD{�`ks�Ä
u]r`kZ�l$]_\i\i�WsDu]r`ksvc�bm{2{Fhmu�z$]R{2{�`kc}u�É�aq]_^kÉRZ`k{2]_bml�]_hmu%`XsWcRbT�
Ð�zisWu�z�]_^kZ�sWbiziZ^kZb>`k�v�Ñu%c�aÒ\m�vZÙMÕ[n¨`BÐxcRhm�WlÑbicR`B�7Z�^kZ�]R��Ä
sW{F`XsDu	`XcÊ�RZ�biZ^�]_�WsvÔ�Z	]R�v�Öc_e[`XziZ9{FZ#ucRa.\i�WZ%ÙÍa.cjljZ�D{Õä�P{
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]S{F`k]R^F`ksvbi�q\7cRsWb>`��7Ð*Z$u%cRbG{FsDljZ^d`Xzic>{FZ�Z9u%c�bicRa.sDuUa.c}liZ�D{
`XzG]r`	]R^XZ#]_\m\i�vsDu]R�i�WZÑ`XcÊ`XzmZ�a.Z%`k]�u%c�aÒ\mhj`XsWbi��Zb}|}sW^Xc�bjÄ
a.Zb>`#ßp�2sv��hi^kZ R á%�Ç]_bGl�zm]Ë|RZ	\i^kcr|RZbÊ`kc��7ZÑ{Fhmu�u%Z9{X{Fephi� �
]r`X`XZ�aÒ\i`g`Xc���ZbiZ�^k]R�vsWÔZx`kziZ[ucRbmuZ\j`�{5svb}|�cR�W|RZ�l ��]_�G{�`k^k]�u-`
cRhi`	`kziZ�u%cRa.a.cRb<epZ�]_`Xhi^kZ�{��U\i^kcr|>sDljZyepcR^Ñ\Gc>{X{XsW�i�vZÈZbiÄ
zm]Rbmu%Z�aÒZ�b>`k{�]R{�]�liljsv`XsWcRbm]R�Ûa.c}liZ�D{�]_^kZ�ucRbm{XsDljZ^kZ�lÛÕ
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ÝÈZBbmcrÐIu%c�bm{XsWljZ�^�{FZ�|RZ^�]_�7a.Z%`k^XsDu{x`kc.]Rbm]_�W�}ÔZ[`XziZ�|r]_^ksvÄ
cRhG{dZ�ucRbic�a.sWuUa.cjljZ��W{��GsWb�c�^kljZ�^�`Xc	�ihisW�Wly].ep^k]Ra.ZÐxcR^kÉ
Õ
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	 D(VdGIVdG÷æ}ìiV9é �Çæ>H2ê]G c æ}ë Ä ~ ziZÍa.c�{F`�sWa$Ä
\Gc�^F`�]_b>`È]�{F\7Z�u%`�cReS`XziZä\i^ksWusvbm�I{F`X^�]r`XZ��R�õsD{
ljZ�usWlisvbi�ØÐ�zm]r`S`kcÍ\i^ksWuZ�cR^ÏZ�{F`XsWa.]_`XZ�Õ nob<]
ÆB^XsDlÊ�m]�{FZ9l�^kZ�{XcRhm^kuZÒaq]Rbm]_��Za.Zb>`�Zb}|}sW^Xc�bjÄ
a.Zb>`�`kziZ^kZ*]R^XZÇ]P|r]_^ksvZ`��BcReiZb>`Xsv`XsWZ�{�`XzG]r`+\i^XcRÄ
ljhmuZ^�{$]RbmlÍu%c�bm{Xhia.Z^�{�ÐxcRhi�Dl��WsvÉ�ZS`kcÈ{Xzm]_^kZ
]_a.cRbm�q`XziZ�aq{FZ��v|�Z�{�Õ-�ic�^[ZÙj]Ra.\i�vZ�ÎPf Ü � u�>Ä
u%�WZ�{��Òt>`kcR^�]_��ZØ{F\G]Ru%Z�� ~ ^k]Rbm{FepZ^ � ]RbmljÐ�sDl}`XzT�
�da.cRhmb�`(c_e}`XsWa.Z5`XziZÇ^XZ9{Fc�hi^kuZ+sW{�^XZdg�hmsv^kZ�lÛ�rt}ZÄ
u%hi^kZx`X^�]_bm{k]Ru%`XsWcRbm{��R��u�u%Z�{k{2`XcU\G]_^X`XsDu%hi�D]_^g{Xc_e°`XÄ
Ðx]R^XZ.ß Ü �P�Bf[X Z³�U\T�vsWÉRZU{X�}{F`XZ�aq{ká%�iZ%`�u_Õ

R Õ-m éGìFV�é �[N H�NiêdVdG c a P NjêSì�æ>ê � G c æ Ä#XdcrÐ<ljc}Z9{cRbiZ�liZ�u%sDljZU`kziZ�uc�{F`dc_eg].\m]_^X`XsDu%hm�W]R^d{FZ�^X|}sDu%Z �
w#cR^kZÒ\i^XZ9u%sD{FZ��v��� 
FÝâzm]r`UsD{�`XziZSuc�{F`B\7Z^�hibisv`
c_e*{F`Xc�^k]R�RZ ���ãcR^�
�ÝâzG]r`UsW{[`kziZqu%c�{F`�\GZ�^Uhibisv`
c_eyf Ü �!`XsWa.Z � �-Õ 
�n�{�`XziZ�^XZâ] u%Z�b>`X^�]_�qZbiÄ
`Xsv`���`XzG]r`ÏljZ9u%sDljZ�{Ò`kziZ#\i^ksWuZ¿cReB]È\m]R^F`ksWuhi�W]R^
{FZ�^X|}sDu%Z ����cR^ 
X�d^kZÑ\i^XsDu%Z9{qljZ�usWliZ�lãa.cR^kZÑcRb
]y{Xhi\i\i�W�>Ä¨liZaq]_bmljÄàsWbjep^�]R{F`X^khmu-`khi^XZ	�m]R{XsD{�5sàÕ Z�Õv�

�n�{Ï`XzmZ�\i^ksDu%ZycRe$]Ø{XZ^k|}sWuZ�ljsDu-`�]r`kZ�lô�}�ä`XzmZ
]Ë|r]_sW�W]R�isv�Wsv`��âcR^#bic�bjÄ¨]Ë|r]Rsv�D]_�isW�Ws�`��âcRe$sv` � ��Õ �
{Fhm\i\i�W��ÄoljZ�a.]Rbml¿{XuZbm]R^XsWc.svb#]SÆB^ksWl¿Zb}|}sW^Xc�bjÄ
a.Zb>`(ÐxcRhi�Dl�a.Z9]_b�][lj�}bm]_a.sDuÇ{XZ�ve°Ä¨{F`k]R�isv�WsWÔsWbi�
{F�j{F`XZ�aõ`Xzm]_`+]�l ��hm{F`k{2s�`�{FZ���e7�m]R{XZ�l�cRb�`XziZÖaq]_^XÄ
ÉRZ`$biZ�Z�li{�Õ ~ ziZ^kZ	]R^XZ¿{FZ�|RZ^�]_�*{�`k^k]_`XZ��svZ9{�`kc
ljZ�usWliZ5`XziZ*\i^ksWusvbi�PaÒcjljZ��W{�ÕO�mcR^(Z%Ùi]_a.\i�WZR�9`XzmZ

�ÞgÙju�zG]_bi��ZÒ�G]R{XZ�lÈZ�ucRbic�a�� �.]Rbml�`XziZ 
 Ü ^ksWuZ
�m]R{XZ�l	Z�ucRbic�a�� � Z R 9 \¨Õ

��� P NAD��¿æ9D(æ>ê]N<VFG éQD

9 Õ�m é7ì V L c E2æWnØæ Ä ~ zisD{PÐxcRhm�Wl#sWb}|Rc��v|�Z�ljZ|}sD{�Ä
sWbi�U]�u%c>{�`g{ku�ziZa.Z*epcR^+`XzmZd{FZ�^X|}sDu%ZRÕ ~ �}\isDu]R�v�W�R�
`kziZ�^XZdg>hisv^kZa.Z�b�`�{Ö]_bml¿u]R\m]_�isW�Ws�`ksvZ9{*ÐxcRhm�WlÏ�GZ
\m^XZ�\i^XcjuZ�{k{FZ9l#`Xzm^Xc�hi�RzÈ`XzmZqZ�u%c�bicRa.sDuÒZbi��svbiZ
sWbØc�^kliZ^$`XcÈ�RZbmZ^�]r`XZ	]�uc�{F`Ò\i�D]_b�Õ ~ ziZ	^kZ%Ä
g>hisW^kZa.Zb>`k{¿]_bGl<u]R\m]_�msv�Ws�`ksvZ9{	u�]_bô�7ZÊ{F\7Z�us�Ä
ÚGZ�l�sWby]Ï^XZ9{Fc�hi^kuZ�ljZ�{ku%^ksW\j`XsWcRb��D]_bm�Rhm]R�RZR�mepcR^
ZÙi]_a.\i�WZRÎS]Èu%�D]R{k{FsvÚmZ�l�]�lj|RZ�^F`ksW{XZa.Z�b�`9�*f*�W]�{�Ä
{k��l!Z 9dl \.ß°ep^kcRa f*c�bmljc�^�á%Õ�� `��}\isDu]R�Pu]R\m]rÄ
�msv�Ws�`��S{F`k]_`XZ�aÒZ�b>`*c_e�]${FZ�^X|}sDu%Zd\m^Xcr|}sDljZ^9��{k]Ë�Ò]
{F`Xc�^k]R�RZÖ{FZ�^X|}sDu%Zx\i^kcr|>sDljZ�^��_ucRhi�DlÒ�GZ�� 
Xu]_\G]_�isW��Ä
sv`���ø{F`Xc�^k]R�RZ9{F\m]�u%Z�� R ��Æ�����]Ë|>��^kli�m]_bmljÄ
Ð�sDl}`kz�� 9 ����� �-Õ7� uc�{F`�\m�W]Rb�epc�^B`XziZS]R�Gcr|�Za.Z�b�`ksvc�biZ�lU{F`k]_`XZ�aÒZ�b>`�Ð*c�hi�Dl[�7Zg`kziZPß u%c�{F`�\7Z^
hmbis�`�{F`Xc�^k]R�RZ9{F\m]�u%Z�� R ��ÆUá��'ß u%c>{�`�\7Z^Uhibms�`]Ë|}��^klj�G]_bmljÐ�sDl}`kz�� 9 ������á-Õ

R Õ�� G÷ì c é a D(V Ä*�P{�\G]_^X`ÖcRe(`kziZ�\i�D]_b¿�RZ�biZ^�]r`ksvc�b
`kziZ�Z9u%cRbmcRa.sWuBZ�bi�RsWbiZ�u%c�hi�Dl¿]R�W{Xcq{F\7Z�us�ep�¿ljsD{�Ä
ucRhib>`S{F`X^�]r`XZ��RsWZ�{$`XcÊZ�bizm]_bGu%ZÑ\i^kc_Úi`9Õ ~ ziZ9{FZ
lisW{ku%c�hib>`�{F`X^�]r`kZ�RsWZ�{Bu%c�hi�Dl��7ZÒ�G]R{XZ�l�c�by\m]�{�`
`k^k]Rbm{k]Ru-`ksvc�bm{Ö]_bml	zisD{�`kcR^ksWu�]_�Tli]_`k]mÕ

� k ê]Nië�GpD��
~ zisD{P{XzicRhi�DlÑZbGu%cRa.\m]�{X{�]RbmlÑ�RZ�biZ^�]_�WsWÔZB`XziZ�`X^�]Rl}Ä
svbm�Ía.Z%`Xzmc}licR�WcR�RsWZ�{.sWb}|Rc��v|�Z�l×svbã`kziZ�|r]_^ksvc�hm{qZ9u%c_Ä
bicRa.sDuÊa.c}liZ�D{ÕM�mcR^�ZÙj]Ra.\i�vZ�Î ~ ziZÊaq]_bibiZ�^�sWb
Ð�zisDu�z {XZ^k|}sWuZ \i^kcr|>sDljZ�^k{ã]_bmbicRhibGu%Z�`XziZ�sv^<\i^XsDu%Z
ß°`kZbmljZ�^Ïa.cjljZ�à��]_hmu%`XsWcRbäa.c}liZ�à�xaq]R^XÉ�Z%`qa.c}liZ�°á��
~ ziZÊaq]_bibiZ�^Ñsvb�Ð�zisDu�zIu%c�bm{Xhia.Z^�{¿{Xhi�ia.sv`Ñ`XziZ�sv^
�isDli{���`XZbGljZ^�{ �Êw�]_`ku�zisWbi�Ó\i^kcr|}sWliZ^�{Í{F\7Z�us�Ú7u]rÄ
`XsWcRbm{¿Ð�sv`Xz<`Xzm]_`¿cReU`XziZÊu%c�bm{FhmaÒZ�^k{�Õ ~ ziZ�]R�Gcr|�Z
a.Zb>`XsWcRbiZ9lãs�`kZaq{	|Ë]R^X�ä{FsW�Rbms�ÚGu�]_b>`X�W�×]Ra.cRbi��Z9u%c_Ä
bicRa.sDuUa.cjljZ�D{Õ[�ic�^dZ%Ùi]_a.\i�WZR�m`XziZ�\i^XsDu%Z�]Rbibic�hibmu-Ä
svbm�S{Xu�ziZ�a.ZUsvb#]Òaq]_^kÉRZ%`�a.cjljZ��sW{Ö`kcqzm]Ë|RZU{XZ^k|}sWuZ
\i^kcr|>sDljZ�^k{+^kZ\7cR^X`+`XziZ�sv^*\i^XsDu%Z9{2`Xc�]�uZb>`X^�]_�iaq]R^XÉ�Z%`��
nobÍ]_b�]_hGu-`XsWcRbÊa.cjljZ�à�2`XziZS]Rhmu-`ksvc�biZZ�^�]_bmbicRhibGu%Z�{
`XziZx\i^ksWuZÇ�}�U^kZFg>hiZ�{F`XsWbi�d�msWli{(ep^kcRa u%c�bm{Xhia.Z^�{�ËZ%`�u_Õ

��� æ��GéQVFG N<VFG éQD
~ ziZäÆB^kZZ9lõep^�]_a.ZÐxcR^kÉ<sWb `XzmZä{XZ^k|}sWuZÍ\i^kcr|>sDljZ�^
]_bmlÏ`XzmZB^kZFg>hiZ9{�`kZ^ÖÐxcRhi�DlS�7ZB`XhibiZ9l	`XcrÐÖ]_^�li{Çaq]_Ù>Ä
sva.sWÔsWbi�Í`kziZ�\i^kc_Úm`SepcR^	Zsv`XziZ�^	{XsWljZ�Õ ~ ziZy{XZ^k|}sWuZ
\i^kcr|>sDljZ�^d]r`F`kZa.\j`�{�`Xcqaq]_Ù}sWa.svÔ�ZU`XzmZ�\i^kc_Úi`d�}�ÏsWbjÄ
u%^kZ�]�{FsWbi�q`kziZ$uc�{F`PÐ�zisW�vZ$`XziZÒ{FZ�^X|}sDu%Z�^kZFg>hiZ9{�`kZ^P]_`FÄ
`XZ�aÒ\i`k{+`kcBaq]_Ù}sWa.svÔ�ZÇ`kziZ�\i^kc_Úi`+�}��a.svbmsva.sWÔsWbi�B`XziZ

�



uc�{F`�Õ ^ �}|}svc�hm{F�W��`kziZ^kZSzm]�{�`Xc��GZ	{Fc�aÒZÏsvb>`XZ�^Xa.ZÄ
ljsD]_^k�Íu%c>{�`q{ku�ziZa.Z	`Xzm]_`.sD{.a�hi`Xhm]R�v�W�Í]Ru�u%Z\i`k]_�m�vZ�Õ
~ ziZ�^XZq]R^XZq]¿|r]_^ksvZ`��#c_e�{Xu�ziZ�a.Z�{�\i^kcR\7c�{XZ�lysvbÈ`XzmZ
�Ws�`kZ^�]r`khi^XZBcRb	\i^ksWuZ[biZ��RcR`XsD]r`XsWcRbG{Õ+�õ{�`k^k]_`XZ���Ò`Xzm]_`
sD{�{Fhms�`kZ�lÏ`XcÒ`XziZ�ÆB^ksDlÏZ�b>|}sW^Xc�bia.Zb>`ÖsW{x`kziZ��isWlmljsvbm�
{ku�ziZa.Z�Õ

� `�c c é a D(VFG D �
t}c�a.Z c_e `kziZ ljZ`k]Rsv�D{ sWb ]Ru�u%c�hib>`XsWbi� svbGu%�WhmljZRÎ
w�]Rsvb>`�]_sWbisvbm�dsvbiepcR^ka.]_`XsWcRb�]R�Gc�hj`(Z9]Ru�z�`k^k]Rbm{X]�u-`ksvc�b �
~ ^k]�u�ÉØljZ�\i�vZ`XsWcRbâcRe�^kZ�{XcRhm^kuZ �È{XZ^k|}sWuZ �Pw�cRbisv`Xc�^
`kziZ*^�]r`ksvc[c_em^kZ�{XcRhm^kuZghm{k]_�RZg`XcB\i^XcRÚi`+��]_sWbiZ9l �_w#cRbiÄ
sv`Xc�^$ephmbmli{S]Ë|r]_sW�D]_�isW�vsv`��Êep^kcRa ]Ê{FZ�^X|}sDu%Z¿u%cRbG{Fhia.Z�^
\7Z^�{F\7Z�u%`XsW|RZUßpaq]Rsvb>`k]RsvbÒ�m]R�W]Rbmu%Z9{ká �>f*ziZ�u�ÉUsveMaÒc�biZ�
\i^kZ%Ä¨\m]RsWl<ZFg>hm]r`kZ�{¿`kc×`kziZÍ{XZ^k|>sDu%ZÊljZ��vsW|RZ�^XZ9l ��\m]Ë�
�m]�u�ÉSsve2bicR`��mt>`k^k]_`XZ��RsWZ�{xepcR^ � sW�v�WsWbi�q]_bml Ü ]Ë�}aÒZ�b>`�Õ

� 	 P÷æ c V�êréQD�G c'm a êËêræ9D c ç
~ ziZUa.c�aÒZ�b>`ÖÐxZ�svb>`k^XcjljhmuZUZ�ucRbic�aÒsDu[aÒcjljZ��W{��iÐxZ
zm]Ë|�Zd`kc�sWb�`k^XcjljhGu%Z[`XziZBbic_`ksvc�bÏcReTaÒc�biZ��Õ+nobis�`ksW]R�v�W�R�
sWbÒ`XziZ�^kZ�]R�>ÐxcR^k�Dl�Z9u%cRbmcRa.sWu*a.cjljZ�à�_`kziZ^kZÖÐx]�{+�m]_^XÄ
`kZ^ksvbi�G���mhj`Ç`kzm]r`xÐx]�{g{Fc}c�bq^XZ�\i�W]�u%Z9l.�>�$`XzmZPbicR`XsWcRb
cRe*a.cRbiZ��yljhiZ.`kcÑ\i^Xc��i�WZaq{U]R{k{FcjusW]_`XZ�lyÐ�s�`kzÊ�m]_^XÄ
`kZ^ksvbi��{Xhmu�z�]R{�Î�aq]_\m\isvbm�y{FZ�^X|}sDu%Z9{U]R{UZdg�hmsv|r]_�WZb>`9Õ
ÝÈZ#zm]Ë|RZ¿`kcÍ]Rlilj^kZ�{k{Ò`XzmZÑepcR�W�vcrÐ�sWbi�m�Ö]_a.c�bi�Êc_`XziÄ
Z�^k{�Z 9dR \¨Î3XPcrÐ `XcÑ^kZ\i^kZ�{XZb>`BaÒc�biZ�#sWb�`XziZqljsW�Rsv`k]R�
Z�b>|}sW^Xc�bia.Zb>`�ÎUÞgÄ¨u�]R{XzfZ ��\¨�2�PZ%`�u]R{Xz Z 9 �F\ �2�mcR^�`kzisW{{X�j{�`kZa `XcÑ�7Z.|Ë]R�vsDlÛ�T�7c_`kz�\G]_^X`XsWZ�{B{Fzic�hi�Dly�7Zq]_�i�WZ
`kc	`k^XhG{�`�`XzmZSu%hi^k^XZ�bmu%��{Xhi\i\m�vsWZ�l � ^ �j`�]_sWbisvbm�ÑY[sW�RsvÄ
`�]_�gu%hm^X^kZbmu�ÑÄ ~ zisW^kl�\m]_^X`XsWZ�{Bc�^ � ]RbiÉj{[Äd\i^Xcr|}sDljZ
sWbm{Xhi^k]Rbmu%Z � ~ zmZ�{XZ[ljsW�Rsv`k]R�7uhi^X^kZbGu%sWZ�{ÇucRhi�Dlq�7ZBlisv�RÄ
sv`k]R�7uZ^X`XsvÚGu]_`XZ�{5`Xzm]_`x]_^kZPljhm�v�q{Xsv��biZ�l.�}�.]_bSZ�b�`ks�`��
`k^Xhm{F`XZ9l¿�>�Ï�GcR`XzÑ\m]_^X`XsWZ�{�Õ

� � a NAP GIV�ç×é �@L�æ>ê � G c æ
ÞÇucRbic�a.sWu[a.c}liZ�D{Ç�7Z�ucRa.Z[a.c�^XZB{FsW�RbisvÚGu�]_b>`*Ð�ziZ�b
g>hm]R�vsv`���c_e�{FZ�^X|}sDu%ZÏ^kZFg>hiZ9{�`�{.]_^kZÏ\i�D]RuZ�lÛÕ×nobä{Xhmu�z
u�]R{XZ�{���{XZ^k|>sDu%Zõ\i^kcr|}sWliZ^�{âu]_b'u�zm]R^X��Z�]Rb Z%Ù}`X^�]
]RaÒc�hib>`	epc�^�� ^ tôljZ9]Rlj�WsvbmZ�{�Õ�ÝâziZ�b�ucRbm{Xhia.Z^�{
aq]_É�Z�� ^ tS^XZdg>hiZ�{F`k{Ç`XziZ��Ï]_^kZd`��}\isDu]R�v�W�qÐ�sW�v�Wsvbm�$`kc
\m]Ë�Í`XziZ#ZÙ>`k^k]Èu�zm]R^X��Z	sWbã^XZ`Xhi^kbØepc�^.`XziZ#^kZ�WsD]_�i�WZ
{XZ^k|}sWuZRÕ ~ zisW{U]R�W{Xc¿svbmu�vhGljZ�{�sD{X{XhiZ9{U{Fhmu�zÊ]R{�Î��vZ9]R{FÄ
sWbi�m�j�mhi�vÉ	\ihi^�u�zm]R{XZ�{Ö]Rbml¿^XZ9{FZ�^X|r]r`ksvc�bm{�Õ
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nob�`kzisD{U]_bmly`XziZq{Xhi�m{XZFg>hiZ�b�`�{XZ�u%`XsWcRbm{��TÐxZ$Ð�sW�v�Ç\i^XZ9{FZ�b>`
]q\i^kc_`XcR`��}\GZ�sWa.\i�WZa.Zb>`k]_`XsWcRb�cReg]qzisW�RziZ�^P�WZ|RZ��({XZ^k|}sWuZ
Ð*Z.zm]Ë|�Z$�ihmsv�v`U`Xzm]_`UÐ*c�hi�Wl�hm{XZÒ`XziZSÆB^kZZ�lyep^�]_a.ZÐxcR^kÉMÕ
Ý�Zxzm]Ë|RZ*a.c}liZ�WZ�l�`kziZÖÆB^kZZ9lUep^�]_a.ZÐxcR^kÉPsWb$]�uucR^�li]_bmuZ
Ð�s�`kzUZ%ÙjsW{F`XsWbi�PÆB�WcR�ihG{�{F`k]_bGli]_^�li{��sàÕ Z�Õv�9\i^kcr|>sDljsWbi�d]_b�Z9u%c_Ä
bicRa.sDuÏa.sDlilj�WZÐÖ]_^kZÏhi\7cRbäÐ�zisDu�z×]�|r]R^XsWZ%`��Êc_eB{FZ�^X|}sDu%Z�{
u]_bÈ�7Zq�ihisW��`9Õ ~ zisW{�\m^Xcr|}sDljZ�{[`XzmZÒbmZ�u%Z9{X{k]_^k���mZÙ}sW�isW�vsv`��
]_bml¿Z%Ù}`kZbm{Xsv�msv�Ws�`���Õ
� ]R^XsWcRhm{x�ihG{FsWbiZ�{k{xa.c}liZ�D{�u]_b	�GZ��ihmsv�v`d�m]R{XZ�lÏcRbÏ`XziZ
ÆB^XZ�Z�lÊa.sWlmlj�vZ�Ðx]R^XZ�Õ��øepZÐ ZÙi]_a.\i�WZ�{�]R^XZ�Î$� w�]_^kÉRZ`
w#cjljZ�à�Ç�dbä�dhmu%`XsWcRbäw#cjljZ�à�Ç]_bGlÍ� � hm{XsWbiZ�{k{ ~ ZbGljZ^
w#cjljZ�àÕ+nob�`kziZd{Fhm�m{FZdg>hiZb>`g{FZ9u-`ksvc�bT�RÐxZÖÐ�sv�W�i\i^kZ�{XZb>`2`XziZ
\i^XcR`XcR`��>\7ZÏcRe[]��mhm{FsWbiZ9{X{$`XZ�bmljZ�^Òa.cjljZ��*`kzm]r`.ÐxZÏzm]Ë|�Z
�ihisW��`9Õ
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nobI`kzisD{y{XZ�u-`ksvc�bT��Ð*ZÊÐ�sW�v��\i^XZ9{FZ�b>`y]äliZ�{ku%^ksv\j`ksvc�bIcRe.]
� hm�RZ^9Ì {*aq]R^XÉ�Z%`��}]$`XZ�bmljZ^Ö�m]�{FZ9lS�ihG{FsWbiZ�{k{xa.c}liZ�gßp�2sW�_Ä
hi^XZ*�>á%Õ ~ zisD{�a.cjljZ���aq]_É�Z�{�hm{FZÇc_ej`XzmZxÆB^kZZ�lUep^k]RaÒZ�Ð*c�^XÉ
`XcS�ihmsv�Dl#]Ò`XZ�bmljZ^[�m]R{XZ�l¿aq]_^kÉRZ`��jÐ�ziZ�^XZ�svb�]qucRbm{Xhia.Z^
u%cR�W�WZ�u-`�{(`XZbGljZ^�{(ep^Xc�aÓljs �MZ^kZb>`5{FZ�^X|}sDu%Zx\i^kcr|>sDljZ�^k{T`Xc�ljZ%Ä
u%sDljZUhi\7cRb#]Ò�GZ9{�`d\i^kcr|}sWliZ^9Õ
~ ziZ$u%cRbG{Fhia.Z�^du%cRbG{FsD{�`�{Öc_eg]_b#��lÑ�d��Zbmu�S`kzm]r`P��ZbjÄ
Z^�]r`XZ9{Ö]_b	]�lj|RZ�^F`ksW{XZa.Z�b�`9�>]$^kZFg>hisW^XZ�aÒZ�b>`x{X\GZ9u%svÚGu]_`XsWcRbT�
�m]R{XZ�lãc�bã`XziZy{XZ^k|}sWuZ#^XZdg>hiZ�{F`�Õ ~ zisD{S^kZFg>hiZ9{�`SsD{S\i^kc_Ä
u%Z�{k{XZ�lØ`Xzi^kcRhi��zØ`kziZyÆB^kZZ�lØep^�]_a.ZÐxcR^kÉÊ`XcÊcR�i`k]_sWb×`XziZ
u%cR^k^kZ�{X\Gc�bmljsWbi� uc�{F`ä�WsWaÒsv`k]_`XsWcRbm{äepc�^ã`XziZÓ{XZ^k|}sWuZI^kZ%Ä
g�hmZ�{F`k{�Õ ~ zmZ�]Rli|RZ^X`XsD{XZa.Zb>`qbicrÐ'u%c�bm{FsD{F`k{qcReB`kziZy^kZ%Ä
g�hmsv^kZa.Zb>`�{�]_bmlÏ`XziZ�sv^d]�{X{Xcju%sD]r`kZ�lS\m^XsDu%ZUu%Z�sv�WsWbi��{��jÐ�zisDu�z
]_^kZS]_bibic�hibmuZ�lÈhm{Xsvbi��]#u]_bGljsWlm]r`XZq\m^Xc��isvbm�Ñ`XZ�u�zmbis g>hiZ
`Xc�`kziZ	{XZ^k|}sWuZS\i^kcr|}sWljZ�^k{�Õ ~ zisD{�sD{$\i^XcjuZ�{k{FZ9lÈ`Xzi^kcRhi��z
`XziZ 
 ~ ^k]�ljsWbi� �q\i^kc_`XcjucR�ÇcReÖ`XziZÑÆB^XZ�Z�lÊep^�]_a.ZÐxcR^kÉMÕÑnob
^XZ9{F\7cRbm{XZR�d{XZ^k|}sWuZ#\i^kcr|>sDljZ�^k{S{Xhi�ia.sv`Ï`kziZsW^Ï`kZbmliZ^�{q`Xc
`XziZSucRbm{Xhia.Z^9Õ ~ ziZq{XZ^k|>sDu%ZÒ\i^kcr|}sWljZ�^�Ì {Bu%cR^k^kZ�{X\Gc�bmljsWbi�
ÆB^XZ�Z�l�ucRa.\Gc�biZb>`(liZ�u%sDljZ9{T`kziZ*]R\i\i^kcR\i^ksW]_`XZguc�{F`TepcR^(hm{FZ
c_edsv`k{�^kZ�{XcRhm^kuZRÕ ~ ziZÏu%c�bm{Xhia.Z^9Ì { 
 ~ ZbmljZ�^ Ü ^kcju%Z9{X{Xsvbm�
�dbisv` �S��]_`XziZ�^k{U]R�v�*{Fhi�maÒsv`F`kZ�lÈ`kZbmljZ�^k{�]_bmlÈ\7Z^XepcR^ka.{U]
a.]_`ku�zq]_�>]_sWbm{F`2sv`k{5crÐ�b.{X\GZ9u%svÚGu]_`XsWcRbÒsvb.cR^�ljZ�^(`kc�cR�j`�]_sWb
]q{Fhisv`k]R�i�WZ�{FZ�^X|}sDu%Z�\i^kcr|}sWljZ�^�ÕÇn¨`daÒsW�Rz>`PzG]_\i\7Zb¿`XzG]r`Pbic
{Fhisv`k]R�i�WZÑu�]_bmlisWli]_`XZ¿sW{Òc��j`k]RsvbiZ9lØljhm^XsWbi��`XziZ¿aq]r`ku�zmsvbi�
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BUYER’S MARKET - A TENDER MODEL

�2sW�Rhi^kZ��mÎg� � hi�RZ�^�Ì {�w�]R^XÉ�Z%`

\i^kcju%Z�{k{�Õ�nobØ{Xhmu�zØ]�u�]R{XZR�2`XziZÑu%c�bm{Xhia.Z^�`��}\isDu]R�v�W�È^XZÄ
|}sW{XZ�{gs�`�{Ç{X\GZ9u%svÚGu]_`XsWcRbq�}�$^kZ\7Z�]_`XsWbi��`XzmZP]_�7cr|RZ�\i^kcju%Z9{X{�Õ
^ bmuZS]#{FZ�^X|}sDu%Z.\i^kcr|>sDljZ�^Uzm]R{U�7ZZ�bÊsWljZ�b>`XsvÚmZ�lÛ�2`kziZS]Ru%Ä
u%c�hib>`XsWbi��]_bml×`kziZ#\m]Ë�}a.Zb>`S\i^kc}uZ�ljhm^XZ9{Ò]R^XZÑsWbisv`XsD]r`XZ9l
`Xzm^Xc�hi�Rz�`kziZ#ÆB^XZ�Z�lÊep^�]_a.ZÐxcR^kÉM�+Ð�zisWu�z×sW{$^kZ�{X\Gc�bm{FsW�i�WZ
epcR^.É�ZZ\msvbi�y`X^�]Ru�ÉÊc_e[�m]_�D]_bmuZR�gcr|�Z^�ljhiZ��5Z%`kuRÕo�2svbm]R�v�W�R�
`XzmZ�{FZ�^X|}sDu%ZBsW{d]Ë|r]Rsv�WZ�l	�}�q`XziZ�ucRbm{Xhia.Z^9Õ
� ]�{FZ9lyc�by`kzisD{Ua.c}liZ�à�2]¿|r]_^ksvZ`���c_eÖ{F�j{F`XZ�a.{�u]_bÈ�7Z
�ihisW�v`�`Xzm]_`d\i^Xcr|}sDljZB|Ë]R^XsWcRhG{�{FZ�^X|}sDu%Z�{�Õ

��� � ��� �20W,���7A?@+ 
�ã|r]_^ksvZ`���c_eÛ]_\m\i�vsDu]_`XsWcRbm{��_sWbqljsv|�Z^�{FZ�ljc�aq]_sWbm{+svb.��^XsDli{��
u]Rb��7Z��ihisW�v`B�m]�{FZ9l#cRb�`XziZ$�ihm{XsvbiZ9{X{P`XZ�bmljZ�^[a.cjljZ�àÕ��
epZÐõljc�a.]RsvbG{Öc_e2]R\i\i�WsWu�]_�isW�Ws�`��Ï]R^XZ�Î
� k E2æ ��P é � a ì m éQnoH a VFN<VdG÷éeDON P �	ê]G÷ë Ä ~ ziZgu%c�aÒÄ\ihi`k]r`ksvc�bm]_�iÆB^ksWl�sW{+]_b$Zb}|}sv^kcRbmaÒZ�b>`(Ð�ziZ�^XZxu%cRa.\ihiÄ
`�]r`XsWcRbG]_����c��m{B]_^kZ�{Xu�zmZ�ljhi�WZ�l#]�u%^kc�{k{�a�hm��`ksv\i�WZ.{Fsv`XZ9{
`kzm]r`�]_^kZ[{X\i^kZ�]Rlq]�u%^kc�{k{5`kziZ[��^XsDlÛÕ+nobÏ{Xhmu�z	]RbSZb}|}svÄ
^kcRbia.Z�b�`9�9]�ucRa.\ihj`kZg^kZ�{XcRhi^�u%Z+�i^kcRÉ�Z^Ûu]RbU�GZg�mhisv�v`��
�m]�{FZ9l�c�bÒ`XziZ��ihG{FsWbiZ�{k{+`kZbmljZ�^ga.cjljZ�à�_`kzm]r`Ç]R\i\i�WsvZ9{
Z9u%cRbmcRa.sWuB\i^ksWbmu%sW\i�WZ�{Ö�m]�{FZ9lScRb¿`kziZ�ÆB^XZ�Z�l	aÒsDlilj�WZ%Ä
ÐÖ]_^kZRÕ

� k E2æ���P é � a ì � N<VdN��	ê]G÷ë Ä ~ zmZ�Y[]_`k]SÆB^ksWl Z 9 �]\sD{g]_b.Z�b>|}sW^Xc�bia.Zb>`gÐ�ziZ�^XZ�aq]R{k{Xsv|�ZÖ{F`Xc�^k]R�RZÖljZ|}sDu%Z9{

]_^kZy{X\i^XZ9]Rlã]Ru^Xc>{X{q`XziZ��R^ksWlÛÕ �mcR^	{Xhmu�zô]RbôZb}|}s�Ä
^Xc�bia.Zb>`��M]q{F`XcR^�]_��ZU^XZ9{Fc�hi^�u%Z��i^kcRÉRZ�^Pu]RbÑ�GZ$�ihisW��`
�m]R{XZ�l	cRb¿`kziZ�`XZ�bmljZ^�a.cjljZ�� Õ

nob�`XziZSepcR�W�vcrÐ�sWbi��{XZ�u-`ksvc�bm{��(ÐxZSÐ�sW�v�xljsW{ku%hG{X{�`XziZS\m^XcR`Xc_Ä
`��>\7Z�sva.\i�WZa.Z�b�`�]r`ksvc�b	cRe2]Ò{�`kcR^�]_�RZ[^XZ9{Fc�hi^�u%ZP�m^Xc�ÉRZ^ÇepcR^
`XziZÖÆB�vc��ihm{TYB]r`�]PÆB^XsDl��m]�{FZ9l�cRb��ihm{XsvbmZ�{k{Û`XZ�bmljZ�^�a.cjljZ�
]_bml	`XzmZ�ÆB^XZ�Z�l	aÒsDlilj�WZÐÖ]_^kZRÕ

�������	� L V�éGêUN �Gæ " æ}ì�é a ê c æ  �êréQTGæ>ê
�Øli]_`k]d��^XsDl�\i^kcr|}sWljZ9{T]_bUZ�b}|>sW^kcRbia.Zb>`�Ð�zmZ^kZÇ]PucRa.a�hjÄ
bis�`��Òc_eÛ^kZ�{XZ�]R^ku�ziZ�^k{��rÐ�sv`XzÏucRa.a.cRb.svb>`kZ^kZ�{F`k{���u]RbS{FzG]_^kZ
]_bmlÒ]Ru�u%Z�{k{+li]r`�]�{FZ`k{+Z�
SusvZ�b�`k�v�$]Ru%^kc�{k{�`XziZ�biZ`�Ð*c�^XÉMÕ(nob
{Fhmu�zã]È{XuZbm]R^XsWcm�gsv`qsW{�g>hisv`XZ#u%c�a.aÒc�bØepc�^.^XZ9{FZ9]_^�u�ziZ^�{
`Xcãaq]_sWb�`�]_sWb<^kZ\i�WsDu]R{	c_e.li]r`�]×{XZ%`�{¿svb��vcju�]r`XsWcRbG{Ï`kzm]r`
\i^Xcr|}sDljZU�Rc}cjl¿\GZ�^Fepc�^Xaq]Rbmu%ZUu�zm]R^k]�u-`XZ�^XsD{F`XsDu{�ÕÇ�Ó{F`XcR^�]_��Z
�i^Xc�ÉRZ�^�sW{$]_b�Z�b�`ks�`��È`kzm]r`$]_`F`kZa.\j`k{�`Xc�ÚmbmlÍ]�{Xhisv`k]R�i�vZ
{�`kcR^�]_�RZ¿^kZ\i�WsWu�]�{XZ^k|RZ�^$�G]R{XZ�l×cRbã]_b×]R\i\i�WsWu�]r`ksvc�bTÌ {.^kZ%Ä
g�hmsv^kZa.Zb>`�{Õ ~ ziZS{F`Xc�^k]R�RZÒ�i^kcRÉRZ�^Bu�]_bÊ�7Zq|>sWZÐxZ�lÈ]R{U]
zisv��ziZ^XÄ¨�vZ�|RZ�7{FZ�^X|}sDu%ZP`Xzm]_`xsD{Ç�G]R{XZ�lqc�bq`XziZUÆB�WcR�ihm{Öw#sDl}Ä
lj�vZ�Ðx]R^XZÏ`Xc}cR�WÉ}s�`9Õ ~ zmZ	{F`XcR^�]_��ZS�i^kcRÉ�Z^�\m^XZ9{FZ�b�`kZ�lÊziZ�^XZ
Ð*c�^XÉj{5c�b.`XziZ�
 ~ ZbmliZ^Çw#cjljZ�� �-Õ+nob.`XzisD{x{FZ9u-`XsWcRb���ÐxZdÐ�sW�v�
\i^XZ9{FZ�b>`��i^ksvZ �m�R�2`XzmZÏ]_^�u�zisv`XZ�u%`Xhi^kZqbiZ9u%Z�{k{k]_^k��`Xcy^XZ9]_�WsvÔ�Z
`XziZ�]R�Gcr|�Z[a.Zb>`ksvc�biZ�lÑ{ku%ZbG]_^ksvcGÕ
~ ziZB]_\i\m�vsDu]_`XsWcRbT�>]r`Ç`kziZPu�vsWZb>`*Z�bmlÛ�>\i^kZ�{XZb>`k{*]$f*�W]�{�Ä
{X��l Z 9Ul \¨��]×^kZ�{XcRhi^�u%ZÈ{F\7Z�us�ÚGu�]r`ksvc�bI�D]_bi��hm]_��ZR�P`Xc×`XziZ
{�`kcR^�]_�RZI�i^kcRÉRZ�^��¿^kZ\i^kZ�{XZb>`XsWbi� s�`�{×^kZFg>hisW^kZa.Zb>`k{ä]_bGl
{F\7Z�us�ÚGu�]r`ksvc�bm{Õ ~ ziZB�i^kcRÉ�Z^*ucRb>`k]�u-`�{g`kziZ�ÆB^kZZ9lqep^�]_a.Z%Ä
Ð*c�^XÉä`XcãljZ9u%sDljZ�hm\Gc�bI]Øuc�{F`	`kzm]r`¿`XzmZÈu�vsWZb>`ÑsW{¿Ð�sW��Ä
svbi��`XcU\m]Ë���_`Xz}hm{*]_\i\m�v�}sWbi�U\i^ksWusvbi��]Rbml.\i�D]_b.�RZ�biZ^�]r`ksvc�b
{Xu�ziZ�a.Z�{Ñ]Ru�u%cR^�ljsWbi��`kcØ`kziZÍÆB^XZ�Z�lôa.sDlilj�WZÐÖ]_^kZRÕ ~ ziZ
�i^Xc�ÉRZ�^�`XziZ�b�\GZ�^Fepc�^Xaq{�u�]_bmljsDli]_`XZq\i^kcR�isWbi�ÑcRb�]#{XZ%`�cRe
^XZ�\i�vsDu]U{XZ^k|RZ�^k{(sWb.`XziZPÆB�WcR�ihG{gY[]_`k]�ÆB^ksWlÒZ�b>|}sW^Xc�bia.Zb>`�Õ
~ ziZ#u]_bGljsWlm]r`XZÑ\i^kcR�msvbi�Èa.Z�u�zm]RbisD{Fa sWb>`XZ�^k]�u-`k{.u�vc>{FZ��v�
Ð�s�`kzI`kziZÈ`X^�]RljsWbi�×aÒZ9u�zm]_bmsW{Xa svbI`XzmZ�ÆB^kZZ9l<a.sDlilj�WZ%Ä
Ðx]R^XZ�Õ ~ ^k]�ljsWbi�qhm{Xhm]_�W�v�¿sWb>|�cR�W|RZ9{ÖbiZ��c_`XsD]r`ksvc�bm{��7Z%`�ÐxZZ�b
u%�WsvZ�b�`¿]_bmlâ{XZ^k|RZ�^.]Rbmlã^kZFg>hisW^XZ9{.sWljZ�b>`XsvÚGu]_`XsWcRbãc_e�]_bGl
]_�R^kZZ�a.Zb>`UcRb�u%c�aÒa$hibisDu]_`XsWcRbÈ\i^XcR`Xcju%c��W{[`kzm]r`�Ð�sW�v�Ç�GZ
hm{FZ9l�epcR^2{FhGu�z�svb>`kZ^�]Ru-`ksvc�bTÕTnobU`kzisD{(u�]R{XZR�9Ð*ZgzG]Ë|RZÇu�zic>{FZ�b
`XziZ¿��Yd� Ü Z 9 �U\¨�+]Ñ�WsW�Rz>`�ÐxZsW�Rz>`�ljsW^XZ9u-`Xc�^X�È]Ru�u%Z�{k{U\i^kc_Ä
`Xcju%c�� �+c_e°`kZb�hm{XZ�lÈ`kcy]Ru�u%Z9{X{�]RbmlÊ^kZ%`X^ksWZ|RZqsWbjepc�^Xaq]r`ksvc�b
ep^Xc�a ljsW^kZ�u-`kcR^k�${F`X^khmu-`khi^kZ�{5sWbS]U�R^ksDl$Z�b}|>sW^kcRbia.Zb>`9Õ ~ ziZ
�i^Xc�ÉRZ�^Ö]Rbibic�hibmu%Z9{x`XziZ�^XZdg�hmsv^kZa.Zb>`Öc_e2`XziZ$]_\i\i�WsDu]r`ksvc�b
`Xc�]Pu%c��v�WZ�u%`XsWcRbUcRem^XZ�\i�WsWu�]d{FZ�^X|�Z^�{Û�}�UljsW{X\m]_`ku�zisWbi�[�(Yd� Ü
\i^Xc��GZ9{Õ5ö�Z�\i�WsWu�]�{FZ�^X|�Z^�{5{Fhm�ia.s�`x`XziZ�sv^*�isDli{ÇsWbS^kZ�{X\Gc�bm{XZ

�



`Xc�`XzmZ¿\m^Xc��GZ9{Õ ~ ziZ¿�isDl×ucRa.\i^ksW{XZ�{�`XzmZÑ{XZ^k|RZ�^k{�Ì(uc�{F`
{X\GZ9u%svÚGu]_`XsWcRbm{��Gc��j`k]RsvbmZ�lÑ`kzi^Xc�hi�RzÑ`kziZsW^UÆB^XZ�Z�l#u%c�a.\GcRÄ
biZ�b�`�{Ö]_bml¿]_�D{Fc$svbiepcR^ka.]_`XsWcRb¿]_�7cRhj`x`XziZ�sv^�{F`Xc�^k]R�RZ[u�]_\m]_Ä
�isW�vsv`XsWZ�{*{FhGu�z.]�{Î+]Ë|r]_sW�W]R�i�WZÖ{X\m]�u%ZR�R`X^�]_bm{FepZ^5�G]_bmljÐ�sDl}`kzm{�
{XZZÉy`XsWa.Z�{���`kziZsW^�^kZFg>hisW^XZ�a.Zb>`k{qß÷\Gc��vsDu%sWZ�{UhG{FsWbi��Ð�zisDu�z
`XzmZsW^*^kZ�{XcRhi^�u%Zdu�]_bS�7ZBhm{FZ9lmá-�}Z`ku_Õ ~ ziZ[�i^kcRÉRZ�^Çu]RbSbicrÐ
\7Z^XepcR^ka ]	aq]r`�u�z�c_eg`kziZ.]_\i\i�WsDu]r`ksvc�bÈf*�D]R{k{X��l�]R��]Rsvbm{F`
`XzmZ¿�WsD{�`qc_eUf*�W]�{X{k��li{ÒcR�j`�]_sWbiZ�lTÕ ~ ziZ¿aq]r`ku�zmsvbi��`k]RÉRZ9{
sWb�`kc�u%c�bm{FsDljZ�^k]_`XsWcRb$`XziZPuc�{F`Ç{F\7Z�us�Ú7u]r`ksvc�bm{+c_eÛ�7c_`kzq\m]_^XÄ
`XsWZ�{.]RbmlØ^kZ%`khi^kbm{�`kziZÑ�GZ9{�`qaq]r`�u�zØ�m]�{FZ9lÍc�bÍ`XzmZ	^�]_biÉ
|r]_�WhiZqc_eÖ`kziZSaq]r`�u�zT�(sàÕ ZRÕW��`kziZÏ]_\m\i�vsDu]_`XsWcRb�u]Rb�{F\7Z�us�ep�
]	^k]RbiÉ#|r]_�WhiZ$sWbÈs�`�{�f*�W]�{X{k��l#`kzm]r`�]R{k{Xc}usW]_`XZ9{[]	zisW�RziZ�^
\i^ksvc�^Xsv`��$`Xc.]�^kZ\i�WsWu�]�{XZ^k|RZ^*Ð�s�`kzÏ�7Z%`X`XZ^x`k^k]Rbm{�epZ�^Ç^�]r`kZ�{��
cR^*cRbiZP`Xzm]_`xu�zm]R^X��Z�{g]��vcrÐxZ^*u%c�{F`�Õ � c_`kzÏu%c�bm{Xhia.Z^*]Rbml
{XZ^k|>sDu%Z$\i^kcr|>sDljZ�^P\7Z^XepcR^ka `XziZq]Ru�u%c�hib>`XsWbi�m�7�isW�v�Wsvbm�Ñ]Rbml
\m]Ë�}a.Zb>`Ç\i^kcju%Z9{X{XZ�{�Õ ^ e�ucRhi^�{FZÖ`kzisD{ÇsD{Çbmc_`*]�{Ç{Xsva.\i�WZ[]�{
a.Zb>`XsWcRbmZ�l×ziZ^kZ¿]Rbml×svb}|Rc��v|�Z�{Òu%c�aÒ\m�vZÙØu�zm]_^k�RsWbi��]Rbml
]_hi`Xzic�^XsWÔ�]_`XsWcRb#{Xu�zmZa.Z�{�Õ ^ bmu%ZU`kziZ${F`Xc�^k]R�RZU^kZ\i�WsDu].zm]�{
�7ZZbIsWliZb>`XsvÚmZ�lT�P`k^k]Rbm{�epZ�^ÑcR^Ñ]RuuZ�{k{	u�]_bô�7Z�]Ru�zisWZ|�Z�l
hm{Xsvbm�m�jzisW�Rz#{X\GZ�Z�lÏÚm�vZ�`k^k]Rbm{FepZ^�{Ö�vsWÉRZ��mÆUt}n6� ~ÖÜ Z �]\(\i^XcRÄ
u%Z9ljhi^kZ�{�Õ
�dbysWbjÄoljZ\i`XzÊljZ�{ku%^ksv\i`XsWcRb�cReg`XziZ.]_^�u�zisv`XZ9u-`Xhm^XZ�cReg`XzmZ
{F`XcR^�]_��Z[^kZ�{XcRhm^kuZP�i^kcRÉ�Z^�u]Rb	�7Z�epcRhibGl	sWb Z 9 �U\¨Õ

� � ð ï Ã[�%ò¿¾�ó%ð ï
nob�`XzisD{B\m]_\7Z^9�ÛÐ*ZÒ\i^kZ�{XZb>`XZ9ly]	\i^kcR\7c�{k]_�(epcR^U]Ï��ZbiZ�^XsDu
sWb�`kZ^Xe÷]RuZ�epcR^	`XzmZ�sWbmu%c�^X\7cR^�]r`ksvc�bãc_e�Z9u%cRbmcRa.sWuya.c}liZ�D{
sWb�`kcS`kziZÒÆB�WcR�ihG{P��^XsDlÑa.sWlili�vZ�Ðx]R^XZ�{XZ^k|}sWuZ�{�Õ�Ý�ZÒsWb�`k^XcRÄ
ljhmuZ�l¿`kziZ�bicR`XsWcRbÑc_eÇÆB^kZZ�lT�m]SÆB^XsDlÑÞÇucRbic�aÒsDu�Þgbi��svbmZ
Y[sv^kZ�u%`XsW|RZR�M`kzm]r`UZ�bmu%c�aÒ\G]R{k{FZ9{PZ9u%cRbmcRa.sWu�a.c}liZ�D{U]_\i\i�WsvÄ
u]R�i�WZ.`XcÑ`XzmZSa.Z%`k]�u%c�aÒ\mhj`XsWbi�#{XuZbm]R^XsWc#]_bmlÈ\i^kZ�{XZb>`kZ�l
]Ñ{FZ`�c_ex\Gc>{X{Xsv�m�vZ.a.Z%`k^XsDu{B`kzm]r`�zm]Ë|�Z�`kc#�GZSucRbm{XsDljZ^kZ�l
Ð�zisW�vZq�mhisv�DljsWbi�Ñ`XzmZ.ep^k]RaÒZ�Ð*c�^XÉMÕÒÝ�ZS]R�W{XcÑljsW{ku%hG{X{XZ�lÛ�2]
`XZ�bmljZ�^*�m]�{FZ9lq�ihm{XsWbiZ�{k{Ça.cjljZ��7]RbmlÏ]RbSZ%Ùi]_a.\i�WZP{F`Xc�^k]R�RZ
�i^kcRÉ�Z^�]_\i\m�vsDu]_`XsWcRb	`Xzm]_`dÐ*Z�zm]Ë|�ZB�mhisv�v`�epcR^d`XziZ�ÆB�WcR�ihG{
YB]r`k]qÆB^ksWl¿hm{XsWbi�Ò`XziZ�ÆB^kZZ9lSep^�]_a.ZÐxcR^kÉMÕ
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~ zisD{�ÐxcR^kÉyÐÖ]R{${Fhi\m\Gc�^F`kZ�lÊ�}�y`kziZ	wy]r`XzmZaq]r`ksWu�]_�à�2nobiÄ
epcR^kaq]r`ksvc�bT�r]_bml.f*cRa.\ihj`�]r`XsWcRbG]_�jtju%sWZbmuZ�{+Y[sv|}sD{FsWcRbÒ{Fhi�iÄ
\i^kcR��^k]Ra c_eB`XziZ ^ 
SuZ#c_eU��lj|r]_bmuZ�lâtju%sWZb>`ks�ÚGuyf*c�aÒÄ
\ihj`ksvbm�¿ö�Z9{FZ9]_^�u�zT�M��Õ³tMÕTYPZ�\m]_^X`Xa.Z�b�`�c_egÞÇbiZ^k�R���ÛhibmljZ�^

f*cRb>`X^�]Ru%`ÖÝãÄo� 9 Ä 9 �R�_ÄàÞgbm�_Äo�R�iÕ

� 
��]
ÖÁ2
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Z 9 \�]_aq]_Ô�cRbTÕ u%c�aÑÕ(z>`F`k\TÎ ���ËÐ�Ð�ÐUÕ ]_aq]RÔcRb�Õ ucRaÑ� R �R���iÕ
Z R \$f*cRbmlicR^9Î XdsW�Rz `Xzi^kcRhm�Rzi\ihi` u%cRa.\ihi`XsWbi�mÕ
z>`F`X\�Î � �ËÐ�Ð�ÐUÕ u{�Õ Ð�sD{XuRÕ Z9ljh �_u%cRbGljcR^9� R �R���iÕ
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