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@BA�CED5FHGJILKMF?NPORQ5SUT�V�Q�O
WJAXCZY\[5KZ]^CMI_Ka`XWbGJS\cH`5WbCMFHOHKUSUC\]^D5CUSUGdOHGbSMKUWJGJQ5`PefYZ]^c?]^g
hiQ5FHjXGJ`XkLl�FHQmTXD_KU`�[_YZ]^cf]on�KMD�D�Q5FHWJCUT�F
l�FfQ�T�DAXKMVqp5CUCU`LWbQ_CUrXQ5sdrXCZY\]tcH]oKMV�KU`_Gb`�WbCMFHOHKUSUC\WJQLWdAXCZYZ[�K\u�v_SUQ5ILD5GJsJKUWJGJQ�`PCM`�rXGJFHQ5`�IwCa`XW?xUYZ]^cf]o`XQmy�D5FHQ5rXGb[5CUV�KED5Q�y\CUF?ORT�sIwCUSMAXKM`�GJVzI�WbQ_D�CMFHOHQ�FfI8SUQ�[5CEKM`XKUsdNXV{GdVqOHQ�F|I_GJV{V}GJQ5`
-
SUFfGJWJGJSUKMs~KU`�[_V}KMORCMWJN

-
SUFfGJWbGJSUKasmKMD�D5sbGJSUKMWbGJQ�`XV�x6Y�rXKUFfGbCMWdN�Q5O
AXGdk�A�sJNCUOHORCMSMWJGbr�CEWJQ�Q�sJV�AXKarXCEp5CUCM`Pp�T�GbsJW�TXV}Gd`Xk_Y�]^cf]qxUY\]tcH]op�CUSMKMIwC\KU`_cH]t��V}WJKU`X[5KUFf[LGJ`/�6u�u�u)x

Y�`_Y\]tcH]oh�Q5FHjXVzAXQ5D_y\KaVqAXCMsb[wQ5`P]^T5`X[�KaN��
�6�L��Q5rXCMI_p�CMFH�5KUV�D�KMFHW~Q5O4]^cfl�YZ[�K\�����5�LGJ`P�|KMTXFfCMsJ����KUFfN�sJKM`X[_WJQLKM[�[�FfCUV{VV}CMrXCUFfKUs~Q5TXWdV}WbKa`X[5Gb`5kPGJV{V{TXCMV�x�@qAXCUV{CEGJV}VzTXCUV�KUFfCm�
1.

Y�]^cf]���AXKMFHWJCUF
–
��Q5yiWJAXKaW�Y\]tcf]oGbV�KU`LcH]t��V}WJKU`�[�KUFf[��5WbA�C\YZ]^c?]o��AXKUFfWbCMF|`XCUCM[�V�FHCMrXGdV}GJQ�`4x6@BAXGJV�yEQ5FHj5V}AXQ5DLD5FHQ5D�Q5V}CU[_KFfCUrXGJV}CM[LSUA�KUFfWbCMF
WJQ_KU[�[5FHCMV}V�Q�TXF)SMTXFHFfCU`�W�ORQ�SMTXVax

2. � V}C\Q�O
��sJCUSUWJFfQ�`XGJSE��KMGbs��|GdV}WJV –
@qAXCUFfC\AXKUrXC\p�CMCU`LSUQ�`�SUCUFf`XV�Q5r5CUF)WJAXCETXV{CEQmO
WbAXCZY�]^cf]�@qCUSMAX`XGJSMKMs�ILKMGbsJsbGdV{W?x6��Q_yZC`XCMCU[_KU`PKM[�[�GJWJGbQ5`XKUs�IwKUGJsJsbGdV}W1�

3.
n�CUr�GJV{GbQ5`PWJQ_YZ]^cf]/ORQ�F)YZ[�K\��v

–
h�l�u_GJVqD5sbKM`X`XGJ`�kPWJQ_AXKMr�CEKM`LCMrXQ�sJrXCU[_rXCUFfVzGbQ5`PQ�O
WdAXCZYZ[�K\sbKa`Xk�T�KMkXC\SUGJFfSUK\�����5v
x��Qmy�SMKM`_yZCED5Q�V}GJWJGbQ5`PWdAXC\@BQ�Q5s�jXGJW��|KaN�CUF)KM`�[L����WbCa`XV}GJQ�`5V��|KMN�CaF)WbQ_V}TXD5D�Q�FfW~WbA�CECMrXQ�sJTXWJGbQm`PQ5O
Y�]tcH]q�

4. � TXWdTXFfC\�ZGJFfCUSUWJGJQ�`�V�Q�O)YZ]^cf]�@qCUSUA�`XQ�sJQ5k5N –
h�A�KUW~SUKM`LyZC\[�Q_WbQ_p�CMWbWJCUF)D�Q5V}GJWbGJQ�`LY\]tcf]oWbCMSUA5`XQ�sJQ�k5N�WbQ_Q�T�F
SMTXFfFHCa`XWJ�J`�CMyTXV{CUFfVqKa`X[LOfTXWdTXFfCEY�]tcH]o]^WbKa`X[5KUFf[�Va�

�tKMFHWJGJSUGJD�KU`�WbV�ORFfQ5I8WdAXC\SUQmILD5GbsJCUF|rXCM`X[�Q5F)SUQmI_IwT5`XGbWdNLKU`X[_T�V{CUF)SUQ5I_IwT5`�GJWJN_yZCUFfCED5FHCMV}CU`�WmKM`X[_D�FfQ�rXGJ[�CM[LWJAXCUGJF)rXGJCMyZV�KM`X[WJAXCUGJF)`XCUCM[�Vax6@BAXC\ORQ5sbsJQ5yZGd`Xk_yZCMFfCED5KUFfWbGJSUGJD�KM`XWJVqGJ`PWdAXGJV�Y�]^cH]ohiQ�FfjXV}AXQ5D
�
��TXFfFHGJCE��Q5sdjXCUWJ��hiQ�FfjXV{AXQ�D_��AXKMGJFf��SMQ�sJjXCUW1�3SMQ�sJjXCUW1x Q�Ffk��sdN�[�C\n�Q�pmN���hiQ�FfjXVzAXQ�D_n�CUSMQ�Ff[�CUFf��cf��YZ��FfQ�p5Nt��GJ[�Kmx Q�FHk��KUrXGJ[_nPx��tA�GbsJsbGJDmV}����Q5AXCaV}GJQ�` � Q�FfSUCM��[�KMrXGJ[
�3SMQ�AXCMV}GJQ�`�OHQ�FfSUCmx SUQ�I]^CUFfkXCaNPn�N�p5Gd`X�5YZ��@q��n�N�p5GJ`)��kX`�KUW1x SUQmIYZsbQmjP]^FfGJrXKMV{WbKarXKM��@Bn�hi�5KUsJQ�j4x V{FHGJrXKMV}WJKMrXK��3WJF?ywx SMQ5I

Y�]^cf]�AXKaV�AXKU[_KED5FHCMV}CU`�SUC\KUW�Y�[�K
-
��T�FHQ5D�C\�����5�PKM`X[wyEGJsbs�A�KUrXCZK\D�FfCUV}CM`XSUC\KUW~]^cfl�YZ[�K\�����5�
x�@qAXC\ORQ�sJsJQ5y\Gd`XkPD5KUD�CMFHV�yZCUFfCD�FfCUV{CU`XWJCU[_KUW~YZ[�K

-Europe:

1.
n�N�p�Gd`X�5]qx �5Y�x6]tWJFHQ5A�IwCUGJCUFf�� �x � Q�OHKU`XQ5rX��Ka`X[_Y�x�¡�TXSaAXT5I_Q5rX�mY�]^cH] -for-

l���YZ@\�MY¢n�CMD�Q�FfW~Q�O
�tFfKUSMWbGJSUKMs���XD5CUFfGbCM`XSUCMV}�m�|CUSUWdTXFfC\��Q�WJCUV�Gb`_��Q5I_D�T�WbCMF
]tSUGJCM`XSMCU�)��£�¤5v��5n�CUsJGbKUp5sbC\]^Q5ORWdyZKUFfCE@qCUSUA�`XQ�sJQ�kXGJCUV�Y�[5K
-
�BTXFHQ5D�C\���5���X�

Springer-
 �CUFfsbKakX��¥¦CUFfsbGJ`X��D5D
x5����v

-
��§5¨
x�@qAXGJVqD5KUD�CMF4[5GbV{SUTXV{V}CaVqWdAXCZI_KUGd`P[5GJOHORGJSMT�sbWdGJCUV�IwCUW�yZAXCa`LGdI_D�sJCMIwCU`�WJGJ`�kY�]^cf]^��WJAXC\D�FfQ�p�sJCaILV�Gd`PT�V{Gd`XkLY�]tcH]^�5KU`X[wI_GdV}V}Gd`5kPORCMKUWdTXFfCUV�eHC~x k4x ��KU`XKMsdNXV}GJVqQ5O4Q5p�©ªCUSMW

-
Q�FfGbCM`XWJCU[_D�FfQ�kXFfKMI_V}g�xUY�`

Object-
��FHGJCU`�WbCM[LY�]^cf]�ef��YZ]^c?]^g)FfCUV}CMKUFfSUALD�FfQ�©ªCUSMWmWbQL[5CUrXCMsbQ5DPKM`LYZ]^cf]�V}CMSUQm`X[�KMF?N�sbGJp�FfKUF?N�Q5O4Gd`XWJCUFfORKMSUCaVqGJV[�GJV}SMTXV{V{CU[)x�@BA�GbV�FHCMD�Q5FHW~DXFfQ�rXGJ[�CMVqKM`PCM�XSUCasbsJCU`5W~ORQ�SMKUs~D�Q5Gb`�W�ORQ�F)OfTXWbT�FHC\KUSMWbGdrXGJWbGJCaVqWJQLCMrXQ�sdrXCZYZ]^cf]3y\A�CU`_y\CCUr�CU`XWdTXKUsJsdNPVzTXD�D5Q�FfW~WbAXC\`XCa�XW~rXCaFHV{GbQ5`PQ�O
WdAXCZYZ[�K\D�FfQ�kXFfKUIwIwGd`�k_sbKU`�k�TXKakXCmx

2.
��Q�rXKMWbCMFH�5]qx �5h�x6��KUFfjXV}WJCUGJ`XCUFf��Ka`X[_Y�x�¥�TXWdWJTXFfGJ`�Gb�5l�CM`XCMFHKMWbGJQ�`LQ�O)cH`�WbCMFHOHKUSUC\��CUV{Gdk�`P��CMV}SMFHGJD�WJGbQ5`L��Q5SUT5ILCa`XWdV
� V}GJ`�k_YZ]^c?]^���|CMSUWdTXFfCE��Q5WbCMVqGd`P��QmI_D�T�WJCUF)]^SMGbCM`XSUCM�
�6£�¤�v5��n�CMsbGJKUp�sJC\]^Q�OHWJyZKMFHC\@BCMSUAX`XQ5sbQ5kXGJCUV�Y�[�K -��TXFfQ�D5CE�5���5�X�
Springer-

 �CUFfsbKakX��¥¦CUFfsbGJ`X��D5D
x5��§�£
-
��¤5£
x�@qAXGJVqD5KUD�CMF4[5GbV{SUTXV{V}CaVqWdAXC\KUTXWJQmI_KMWbGJS\SUFfCUKUWJGJQ�`PQmO
cH`XWJCUFfOfKUSUC\��CUV{Gbk5`��CUV{SUFfGbD5WbGJQ�`L[�Q�SMT�I_CM`�WbKMWJGJQ�`LSUKa`PpmN�T�V{Gd`XkPFfCUD5FHCMV}CU`5WbKMWbGJQ�`LSUsJKMT5V}CUV�KU`�[LKa`X`XQ5WbKMWbGJQ5`�V�OHQ�F)jXCaN�FfCMSMQ�Ff[LWJN�D�CMVqKM`X[

ASIS-
p5KUV}CM[LWJQ�Q5sbV�WJQLCM�XWbFfKUSMW~WJA�GJV�GJ`�ORQ5F?ILKMWbGJQ5`LORFfQ5I�WJAXCZYZ[�K\SUQ5ILDmGbsJKUWJGbQ5`PCa`�rXGJFfQ�`�IwCM`XW?x

3.
��sJQ�V{A�CU`X�5��x�KM`X[_��x���Q�OHOHIwKa`X`X�mY�`LYZ[5KUu�v_�tFHQ�kXFfKaI_IwGJ`�kL]^WdNXsdCE��AXCMSMjXCMF � V}Gd`XkPWdAXC\l���YZ@«Y�]^cH]c?ILD5sbCaILCa`XWJKUWJGbQm`X�5�|CUSUWdTXFfC\��Q�WJCMV�Gb`_��QmILD5T�WJCUF)]^SUGJCU`�SUCU�)��£5¤�v���n�CMsbGJKUp5sbC\]^Q5ORW¬yZKUFfCE@qCUSMAX`XQ�sJQ�k�GJCMVqYZ[5K

-
��TXFfQ�D�C���5������]^D�FfGb`�kXCUF

-
 �CMFHsJKMk���¥�CMFHsJGb`��5D5D
x���¤�u

-
��­5�4x�YZ`PGdIwD�sJCaI_CM`XWJKMWdGJQ�`PQ5O4K\V}WdNXsJCESMAXCUSajXGd`Xk_ORFfKMIwCayZQ�FfjLyZFfGbWdWJCU`PGd`YZ[�KUu5vLKM`X[_TXV}Gd`�kLl���YZ@<YZ]^c?]/GbV�D�FfCUV{CU`XWJCU[)x�@qAXCEOHFHKaI_CMyZQ�Ffj_KUsbsJQmy\V�Q�`�CEWJQLV{D�CMSUGJOHN_yZA�KUW~GJV�p�CUGJ`XkLD�FfCUV}CM`�WJCU[)x



2

@BA�CE]^cfl�YZ[�K\�����5�L��Q5`XORCMFHCM`XSUCZKMsbV{QLAXKMVqK\`�T5Iwp�CUF)Q5O
YZ]^cf]�FfCUsdKMWbCM[LKMSUWJGbrXGJWbGJCUV�x�@qAXCUV{CEGd`XSMsJT�[�Cm�
1.

Y�]^cf]�hiQ�FfjXV}A�Q�D
--
¨
� ���

-
u
� ���_�t���5]^TX`X[5KMN��)���_��Q�rXCaILp5CUF�x

2. Tuto
FfGJKUs

–
¥�T�GbsJ[�GJ`�k_YZ[�K\��CUrXCMsJQ5D�I_CM`�Wm@qQ�Q5sbV�y\GbWdA_Y\]tcH]

-for-
l���YZ@«p�N�]^CMFHk�CMNLn�NXp�GJ`X�5�«Qm`�[5KUN��)��v��Q�rXCaI_p�CUFf�
�5� §5�

-
v
� ���_�t��x

3.
cf`XrXGbWJCU[_�tKMD�CMF

–
l�CU`�CUFfKUWJGbQ5`PQ�O
��Q�SMT�I_CM`�WbKMWbGJQ5`LT�V{GJ`�kLY�]^cf]�@BQ�Q�sJVqp5N�]^WJCMr�CE��Q5rXKMWJCUFf��hiCM[�`XCMV}[�KaN��
�6v��Q�rXCaI_p�CUFf��¤)� �5�
-
¤
� ¤�v_�t��x

4.
cf`XrXGbWJCU[_�tKMD�CMF

–
YZ[�K\��Q�[5CEYZ`�KMsdN�V}GdVa�M@BCMSUAX`�Q�sJQ�k�N������XD5CUFfGbCM`XSaCU��KM`X[LcfV}V{TXCaVqpmN���KU`_��Q�Q5D�CMFH�X@qAXTXFfV}[5KMN�����­��Q�rXCaI_p�CUFf��u)� §5�
-
���
�J��v_YZ����hil�u

– � FfGb[5KUN
@BA�CUV}C\KUFfWJGbOHKUSUWJVqKMFHC\D�T�p�sJGbVzAXCU[_Q�`LWbA�C\]tcHl�YZ[5KE�5�����_��Q�`�ORCUFfCU`�SMC\�tFfQ�SMCUC6[�GJ`XkXV�����n�����x

Charter

@BA�CEYZ]^cf]�hiQ�FfjXGJ`�kPl�FfQ�T�DLGJVqSaAXKMFHWJCUFfCU[_TX`X[5CUF)WbA�C\Y�V{V}Q5SUGJKUWJGbQm`LOHQ�F)��QmILD5TXWJGJ`�kL��KUSaAXGb`�CUF?NPe?Y�����g)]^D�CMSUGJKUs~cH`�WbCMFHCMV}Wl�FfQ�TXD_Q�`LY\[5KEef]^cfl�YZ[�KUg�x�@qAXC¦]tcHl�YZ[�K\�B��CUSUT�WJGJrXCZ��QmI_IwGJWbWJCUCZKMD�D�FfQ�r�CU[LWJAXC\Gb`�GbWJGbKMs�YZ]^cH]th�l®��AXKUFfWJCUF)Q�`L£ � CMp�FfTXKUF?N��u5u�§)x�Y¢FHCMrXGbVzGJQ�`_y\KMVqKMD�D5FHQ5rXCM[_Q�`L��£L¯{TX`�Cw�6u�u�¤)x�@BA�CESMTXFHFfCU`�WmSMAXKUFfWJCUF|yEKaV�KUD�D5FHQ5rXCU[_Q�`L¨L�ZQ5rXCMI_p�CMF���u�u5vLKMW5@qFHG
-YZ[�Ka° u�v
x6hiGbWJAPWJAXCEKMD�D5FHQ5rXKUs~Q�O)Y�]^cf]�KMVqKM`Pcf]t��]tWbKa`X[�KMFH[_KUV�cR]t���bcf���®�6v���u)���J��uXu5uLcf`XORQ5FHI_KUWdGdQ�`LWbCMSUA5`XQ�sJQ�k5N

—�tFfQ�k�FHKMI_IwGd`XkPsJKa`�kXTXKakXCMV
—
Y�[5KE]tCMI_KU`XWdGJSEcf`XWJCUF?ORKMSUC\]^D�CMSUGJORGJSMKMWbGJQ�`LeHY�]tcH]^gf��WJAXC\SMAXKMFHWJCUF)GJVq`�Q5y¢Q5T�W~Q�O
[�KMWbC\KU`X[_FfCU±�T�GbFfCUVFfCUrXGJV}GJQ�`4x6@BAXC\SUTXFfFfCU`�W�YZ]^cf]^h¢l���A�KUFfWbCMF
FfCUKM[�V

as:

²�³�´�µ�¶�·�µ�¸�¹<´�º^»}º4¼¾½¿ ´�À^À^ÁMÂ�Ã5ÄUÅ�Æ_Ç�Â�Ã5ÄMÈoÉ^ÄUÁ\Ê�Ë5Ë�Ì�Í
Î^Ï5Ð�Ñ
Ò5Ó¬Ñ)Ô�Õ}Ð\ÔfÖE×JÏ�ØJÕqÙ�Ô5Ó}ÚMØbÛ5ÜLÜXÓ{Ô�Ò6Ñ3ØJÕq×JÔ_Ý�ÐUÞMÐUßJÔ�Ñ�à�ÛXÝ¦Ñ
à5Ó}×JØbáMØ Ñ
à5×bÐ\ØbÛ_Õ}×Jà�Û5ÝXà�Ó{Ý�ØJâ}ØJÛ�Ü_à�ÛLØbã�Ñ)ßbÐMã�ÐUÛ�×Jà�×JØJÔ�ÛØJÛ�Ý�ÐªÑ
ÐUÛ�Ý�ÐUÛ5×~à�Ñ�Ñ)ßbØJáUà5×bØJÔ�Û�Ñ
Ó}Ô5Ü�Óªà5ã�ã�ØbÛ5ÜLØJÛ�×JÐUÓ Ö6à5áUÐ\×bÔ_Ó}ÐM×bÓ{ØbÐMÞUÐ\ØbÛ?Ö6Ô5Ó}ã�à�×JØJÔ�Û|Ö6Ó{Ô�ã�à5Û�ä¦Ý5àLÐ6Û5ÞUØJÓ}Ô5Û�ã�ÐUÛ5×bå
Î^Ï5Ð�äEÝ5àLæ5ÐUãZà�Û5×bØJáEçfÛ�×JÐUÓ Ö6à5áUÐ\æ�Ñ
ÐMáUØ Ö6ØJáUà5×bØJÔ�Û_èéä\æ�çfæ�ê
ØbÕ�à�Û_ØbÛ5×bÐMÓ ÖUà�áUÐ\ë�ÐM×bÙ�ÐMÐUÛ_à�Û�äEÝ�à_Ð6Û�ÞMØbÓ{Ô�Û5ã\ÐMÛ�×~èRà5ÕqÝ5ÐJÖUØbÛ5ÐUÝ_ë�ìçfæ�í�î?çfïEð3ñ5ò�ó5ôXõHö5÷X÷�ó5ê4à5Û�ÝLà�Û�ìw×bÔ5Ô�ß~Ó}ÐMø�Ò5ØbÓ{ØbÛ5ÜLØJÛfÖUÔ�Ó{ã�à�×JØbÔ5Û)ÖUÓ}ÔXã�ØJ×Jå�äEÛ¦äEÝXà_ÐUÛ5ÞUØJÓ}Ô5Û�ã�ÐUÛ5×~ØbÛ5áUß�Ò5Ý�ÐMÕqÞMà�ßJÒ�àXë5ßbÐÕ}ÐMã�à�Û�×JØJáEà5Û�Ý_Õ¬ìmÛ5×bà5áU×JØbá\ØJÛfÖUÔ�Ó}ãZà5×bØJÔ�Û5å�ä¦æ5çHæ_ØbÕ�àXÛ_Ô�Ñ)Ð6ÛLà�Û�Ý¦Ñ4ÒXë�ßJØJÕ}Ï�ÐMÝLáMà�ßJßbà5ë�ßJÐEØJÛ�×JÐUÓ Ö6à5áUÐ\Ù�Ï�Ø�áMÏLÜ5ØbÞMÐUÕ�ð�äEæ�ï×JÔ�Ô�ß~à�Û�ÝLà6ÑXÑ
ßJØbáMà�×JØbÔ5ÛPÝ5ÐUÞUÐMßbÔ6Ñ
Ð6Ó{Õqà5áUáMÐUÕ}Õ�×JÔL×JÏ�ØJÕqØJÛfÖUÔ�Ó{ã�à�×JØbÔ5Û�å¦äEæ�çfæLÏ�à�Õ�ë�ÐUÐMÛPÝ5ÐUÕ}ØJÜ�Û5ÐUÝ_×bÔLë�Ð\Ø�Û5Ý�Ð1Ñ)ÐUÛXÝ5ÐUÛ5×mÔ?ÖÒ�Û5Ý�ÐUÓ{ß ì~ØbÛ5Ü�ä¦Ý5àLÐMÛ�ÞMØbÓ{Ô�Û�ã�ÐUÛ�×~Øbã�Ñ)ßbÐMã�ÐUÛ5×bà5×bØJÔ�Û5Õ}ù�×JÏ�Ò5ÕqÕ{Ò�Ñ5Ñ4Ô�Ó{×bØJÛ�Ü¦Ñ
Ô�Ó{×bà�ë�ØJßbØJ× ì�ÔfÖEÕ{ÔfÖU×bÙ�à5Ó}Ð\ÐUÛ�Ü5ØbÛ5ÐUÐMÓ}ØJÛ�Ü_×bÔ5Ô�ßJÕ
while

Ó}ÐMßbØJÐUÞMØbÛ5ÜL×JÔ�Ô5ß~Ý�ÐUÞMÐUßJÔ�Ñ)ÐUÓªÕ�Ö6Ó{Ô�ã�Û5ÐUÐMÝ�ØJÛ�Ü_×bÔ_ÒXÛ�Ý5ÐUÓ{Õ}×Jà�Û�Ý_×�Ï5ÐEáMÔ�ã�Ñ
ßJÐ1ú~Øb×JØJÐUÕ�ÔfÖEà�Û¦ä¦Ý�à_Ð6Û�ÞMØbÓ{Ô�Û5ã�ÐUÛ�×1û ÕÑ
Ó{Ô�Ñ
Ó{ØbÐM×bà5Ó¬ì�ØbÛ5×bÐMÓ}Û5à�ß~Ó}ÐªÑ
Ó}ÐMÕ}ÐMÛ�×dà�×JØbÔ5Û�å
Î^Ï5ÐEÙ�Ô�Ó{ÚUØJÛ�Ü_Ü�Ó{Ô�Ò�Ñ�ØJÕqáMÒ�Ó}Ó{ÐUÛ5×bß ìwÝ5ÐUÞMÐUßJÔ�Ñ
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ßJÐUã�ÐMÛX×bà5×bØJÔ�Û_ØbÛ5Ý�Ð?Ñ)ÐUÛ5Ý�Ð6Û5×mà6ÑXÑ
ßJØJáUà�×JØJÔ�Û�Ñ)Ó}Ô5Ü�Ó}à5ã�ã�ØbÛ5ÜØJÛ�×JÐUÓ ÖUà�áMÐE×JÔLÓ{ÐU×JÓ}ØJÐUÞMÐEØJÛfÖUÔ�Ó{ã�à�×JØJÔ5Û)ÖUÓ}Ô5ã�à�Û¦ä¦Ý�à_Ð6Û5ÞUØJÓ}Ô�Û5ã�ÐUÛ5×bå
Î^Ï5Ð�äEÝ5àLæ5ÐUãZà�Û5×bØJáEçfÛ�×JÐUÓ Ö6à5áUÐ\æ�Ñ
ÐMáUØ Ö6ØJáUà5×bØJÔ�Û_èéä\æ�çfæ�ê
ØbÕ�à�Û_ØbÛ5×bÐMÓ ÖUà�áUÐ\ë�ÐM×bÙ�ÐMÐUÛ_à�Û�äEÝ�à_Ð6Û�ÞMØbÓ{Ô�Û5ã\ÐMÛ�×~èRà5ÕqÝ5ÐJÖUØbÛ5ÐUÝ_ë�ìçfæ�í�î?çfïEð3ñ5ò�ó5ôXõHö5÷X÷�ó5ê4à5Û�ÝLà�Û�ìw×bÔ5Ô�ß~Ó}ÐMø�Ò5ØbÓ{ØbÛ5ÜLØJÛfÖUÔ�Ó{ã�à�×JØbÔ5Û)ÖUÓ}ÔXã�ØJ×Jå�äEÛ¦äEÝXà_ÐUÛ5ÞUØJÓ}Ô5Û�ã�ÐUÛ5×~ØbÛ5áUß�Ò5Ý�ÐMÕqÞMà�ßJÒ�àXë5ßbÐÕ}ÐMã�à�Û�×JØJáEà5Û�Ý_Õ¬ìmÛ5×bà5áU×JØbá\ØJÛfÖUÔ�Ó}ãZà5×bØJÔ�Û5å�ä¦æ5çHæ_ØbÕ�àXÛ_Ô�Ñ)Ð6ÛLà�Û�Ý¦Ñ4ÒXë�ßJØbÕ{Ï�ÐMÝLáMà�ßJßbà5ë�ßJÐEØJÛ�×JÐUÓ Ö6à5áUÐ��BÙ�Ï�ØbáUÏ_Ü�ØJÞUÐUÕ�ð�äEæ5ï×JÔ�Ô�ß~à�Û�ÝLà6ÑXÑ
ßJØbáMà�×JØbÔ5ÛPÝ5ÐUÞUÐMßbÔ6Ñ
Ð6Ó{Õqà5áUáMÐUÕ}Õ�×JÔL×JÏ�ØJÕqØJÛfÖUÔ�Ó{ã�à�×JØbÔ5Û�å¦äEæ�çfæLÏ�à�Õ�ë�ÐUÐMÛPÝ5ÐUÕ}ØJÜ�Û5ÐUÝ_×bÔLë�Ð\Ø�Û5Ý�Ð1Ñ)ÐUÛXÝ5ÐUÛ5×mÔ?Ö
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þýÐUã�ë�ÐMÓ}Õ{Ï�Ø Ñ3ØJÛL×JÏ�Ð\Ù�Ô�Ó{ÚUØJÛ�Ü_Ü�Ó{Ô�Ò�Ñ�ØJÕqÔ6Ñ
Ð6Û_×bÔLà�Û6ìwØJÛ�×JÐUÓ{ÐUÕ}×JÐUÝ¦Ñ4à�Ó{× ì~å�þýÐUã�ë5ÐUÓ{Õqà5Ó}Ð\Ó}ÐaÕ¬Ñ
Ô5Û�Õ{Øbë5ßbÐ�Ö6Ô5Óq×JÏ�ÐMØbÓ�Ô�Ù�ÛÐ1úMÑ
ÐUÛ5Õ}ÐMÕ}å�ð
Ò�Ó}Ó{ÐUÛ5×mã�ÐMã�ë�ÐMÓ}Õ�ØJÛ5áUßJÒ�Ý5ÐEÓ{Ð1Ñ
Ó{ÐUÕ{ÐUÛ�×Jà�×JØJÞUÐUÕ�ÔfÖ�äEÝ5àPáMÔ�ã�Ñ
ØJßbÐMÓqØJã�Ñ
ßJÐUã�ÐMÛ�×JÔ�Ó{Õ}ù
ð�ä\æ�ï«×bÔ5Ô�ß~Ý�ÐMÞUÐUßJÔ�Ñ)ÐUÓ}Õ{ùà�Ñ5Ñ
ßJØbáMà�×JØbÔ5ÛPÝ�ÐMÞUÐMßbÔ6Ñ
ÐUÓ{Õ}ù5àXÛ�Ý_Ô�×bÏ�ÐUÓ�ØJÛ�×JÐUÓ}ÐMÕ}×JÐUÝ_Ò�Õ{ÐUÓ}Õ{å
cfW�yEKMVqKakXFfCUCU[_WbA�KUW~WdAXCED5FHQ5D�Q5V}C6[_SUAXKMFHWJCUF)V{AXQ�TXsJ[_p�C\SUGJFHSMTXsbKMWbCM[wKMI_Q�`5kXV}W~WdAXCZY\]tcf]oCUsJCUSMWbFfQ�`XGJSZIwKUGJsmsJGdV}W~ORQ5F)SUQmI_IwCa`XWJVax@BA�CEFfCUV{TXsbWJGJ`�kP[5Q�SUT5IwCU`�W�y\QmTXsb[wp5CED5FHCMV}CU`�WbCM[LWJQLWJAXC\Y���� ]^cfl�YZ[�K\���XCUSaTXWJGJr�CE��QmI�IwGbWJWbCMCZORQ�F)KMD�D�FfQ�r�KUs1x
[]\^\�_�`2_8acb4dKeJ[gf�h�fjikdK_TeT_lb�mon=_lp�`qp

��TXFfFHCM`�WJsdN�WdAXC\YZ]^c?]^hil�Wdy\QLCMsdCUSUWJFfQ�`XGJSZILKMGbs�OHQ�FfT�IwVa�MQm`XCEOHQ�F)kXCM`XCUFfKUs�Y�]^cf]�GJ`�OHQ�F?ILKMWdGbQ5`PKU`�[_Q5`XC\ORQ�F)WJCUSMA�`XGJSUKMs[�GJV}SMTXVzV}GJQ�`�V�KUp5Q�TXW�YZ]^cf]�GJWdV}CUsdO��
SIGAda-

@A+-*�+srt&�"	VWLu
��v� ORQ5F
Y�]tcH]oAXGdk�A
-leve

s~[5GbV{SMT5V}V}GJQ5`�V
SIGAda-ASIS-

� �	" � rt&�"
VWLu
P�w� ORQ5F
Y�]tcH]oWbCMSUA�`�GbSMKUs~[�GJV}SaTXVzV}GbQ5`�V
cf`PQ�T�F
FfCUSMCU`XW~AXGdV}WJQ�F?N��mYZ]^cH]oWbCMSMA�`XGbSMKMs~AXKM[Lp5CUCM`PT�V{CU[_D�FfGdILKMFHGJsdNPWJQLV{TXD�D5Q�FHW~WJAXCZYZ]^cH]/V}WJKU`�[�KUF?[5G�xMKUWJGbQ5`P[�GJV}SMT�V{V}GJQ5`XV�xn�CUSMCU`XWdsdNP`�CMy¢efKU`X[_CU�XD5CUFfGbCa`XSMCM[5g
YZ]^cf]�T5V}CMFHV�AXKMrXCEp5CUCM`LTXV{Gd`�k_WbAXCZYZ]^cf]�WJCUSaAX`�GJSUKMsmsJGJV}W~WbQ_KUVzj_±�TXCMV}WJGbQ5`�V�KUV�WbQ_WbA�CEp5CUV}WyZKMNLWbQ_TXV{C\Y�]^cf]�WJQ_D�CUFfORQ5F?I¾r5KUFfGbQ5TXV�WJN�D5CUV�Q5O
KU`�KUsdNXVzGbV�x�@BA�CEFfCUSMQ�IwIwCM`X[5KUWJGbQ5`LyZKaVqWJQLSMFHCMKUWJCEK\WJAXGbFf[_sbGJV}W~WJQLV{CUD�KMFHKMWbCY�]^cf]�V{WbKa`X[�KMFH[5G�xMKUWJGbQ5`PGJV}VzTXCMV�ORF?Q5I�Y�]^cH]oT�V{KMkXC\GJV}VzTXCMV�x�Y�OHWbCMF|I_T�SMAL[�GJV}SaTXV{V{GbQ5`X��GJW�yZKMV�[�CMSUGJ[�CU[_WJAXKUW~V}Gd`XSMCEWJAXCV}WJKU`�[�KUFf[�G�xUKMWbGJQ�`LGJV{V{T�CUV�KUFfCESMTXFHF?CM`XWbsdNLsbQmy¢rXQ�sJT�IwCM��WdAXKUW~GJW�IwGJk�A�W~p�C\p�CMV}W~WbQ_TXV}C\WJAXCZY\]tcH]oWbCMSMA5`�GJSUKUs~sJGbV{W~WbQ_V{T�D�D�Q5FHW~p5Q�WJAV}WJKU`�[�KUFf[�G�xUKMWbGJQ�`LKM`X[_YZ[�K\T�V{KMkXCZGJV}VzTXCUV�x�cfW�yZKUV�ORTXFfWdAXCUF)`XQ5WbCM[LWJA�KMW~ORFfCU±�T�CU`�WJsdNPYZ[�KZTXV{KMkXC\GJV{V{TXCMV�D5FHQ5rXGb[5CEk�TXGb[5KU`XSMCEKMVqWJQAXQmy¢WbA�C\Y�]tcH]�V{WbKa`X[5KUFf[LV{AXQ�TXsJ[wCUrXQ5sbr�CEV{QLWdAXC\�LKMFHCMKUV�[�Q_SUQ5I_D5sbCaI_CU`XW~CUKMSMALQ�WJAXCUF�x
y{z�| _8p�_lacbs`qao[]f�h-fs}Pac~�[�\4dj�c�j��[{�^��~�acdc�	����p�_lb4ms�=acaKel��_T`Sd�b�\j�C�c` z b^p�_8acb4p^n�dK� z ~��

�4�w�H�M�P�;�A�C�P�w���X�v�-�U�$�c�w s��¡¢�0�M�Y£�¤��X�P�M�	�w�-�c�¥�-�M¦s§��-����¨M�v�J©��Hª-�P�P���X�#�X�c�Y«W¬M­$¬s­$�c���q�q¡X�-®P�

hil�uLGJV�D�sJKU`X`XGd`XkLWbQwAXKMrXCEKa`PCarXQ5sbrXCM[Lr�CUF?V}GJQ�`LQ�O
WJA�C\YZ[5KEsJKU`5kXTXKakXCESMGbFfSUK\���5��v
x6��Q�yiSUKM`Ly�C\D�Q5V}GJWbGJQ�`LWbA�CE@qQ�Q�sJjXGJW~�|KMNXCMFKU`�[L����WbCa`XV}GJQ�`5V��|KaN�CUF)WJQLVzTXD5D�Q�FfW~WbA�CECMrXQ�sJTXWdGbQ5`PQ5O
YZ]^c?]q�qYZ]tcf]�@qQXQ�sJjXGJWb�J���XWJCM`�V}GJQ5`XV��|KaNXCUFfV�yZKMV�WbA�CED5FHGdI_KUF?NPWJQ�D5GbS\Q�O[�GJV}SMTXVzV}GJQ�`PKMWm]tcHl�YZ[5KM° u�u_GJ`PWdA�C\YZ]^cH]ohiQ�FfjXV{A�Q�D
x6Y�]^cf]�[�CMrXCasbQ5D�CUFfV�SUQ�T�sb[_CU�XWJCU`X[wYZ]^cf]q�MWdAXF?Q�TXk5APK � 
�
�������'�¯M&$RK�	� KU`�[KU` 1%°%'��	�FI���
��-I/¯M&8R��	� x6@BAXC Î^Ô5Ô�ßJÚUØJ×K±tà�ìmÐMÓ yEQmTXsJ[LD5FHQ5rXGb[5CEA�GJk�A�CUF)sJCUrXCMsb�5KUp�V{WbFfKUSMW~V}CUSMQ�`X[5KUF?N�±5T�CUFfGJCUV�p�TXGJsbW�OHFHQmI�YZ]^cf]D�FfGJI_GJWJGJr�CUV�KU`X[_Q�WJAXCUF)D�Q5FHWJKUp5sbC\V}CMFHr�GbSMCUVax6cHW�y\QmTXsb[_p�C\D�Q5FHWJKUp5sbC\W�Q_YZ]^cf]�GdI_D5sbCaIwCU`XWJKaWbGJQ�`XV�D�FfQ�r�GJ[5CU[_p�NLY\]tcH]orXCM`�[�Q�FfVax

Layer

Environment Environment
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]^TXSaAP±5TXCUFfGJCUV�y\QmTXsJ[Lp5CEr�KUsJTXKUp5sJC\KUV�CU��KMI_D�sJCMV�WJQLFfCU[5TXSUC\WbA�CEsJCMKMFH`�Gb`5kPSUT�FfrXC\GJ`LTXVzGJ`�k_Y\]tcH]qx6@BAXC ï~ú~×bÐMÛ�Õ}ØJÔ�Û5ÕJ±tà�ìmÐMÓyZQ5T�sb[_KUsJsbQmy¢rXCa`X[�Q5FHV�WbQ_ORGJsJsmA�Q5sJCUV�KU`X[_kXKMD�V�GJ`LWdAXCZY\]tcH]oGJ`�WbCMFHOfKUSMCEKM`X[LV{TXD�D5Q�FfWm±5TXCUFfGJCUV�WbAXKMW�Y�]^cf]oy\KMV�`XCarXCUF)GJ`�WJCU`X[5CU[WJQLV{TXD�D5Q�FfWmV{TXSUALKMV�[5N�`�KMIwGJS\V{CMIwKM`�WJGbSMVax � GJk5TXFfCw�¦[�CMD�GJSUWJVqWJAXC\FHCMsbKMWbGJQ�`XVzAXGJDLp5CUWdyZCUCU`LWdAXCE@qQ�Q5sbjXGJW~�|KMN�CUF)KU`X[_WJAXC���XWJCU`5V}GJQ�`5Vq�|KaNXCUF)WJQLWJAXCZY�]^cf]ocf`XWJCUFfORKUSMCU�5WJA�C\YZ[5KE��QmILD5GbsJKUWJGJQ5`L��`�rXGJFfQ�`�IwCU`5Wb�5KU`X[_WJAXCE��Q5V{W~Q5F4@qKUFfkXCUW~��`Xr�GbFfQ�`5I_Ca`XW1x@BA�CE����WbCM`XV}GJQ5`XV��|KaNXCUF|y\QmTXsb[_p�C\KUp5sbC\WJQLTXV{CE±5TXCUFfGJCUV�ORFfQ5I�WJAXCZ@BQXQ5sbj�GbW~�|KMN�CUFf��KUV�WJAXCMV{CEKMFHC\D�Q5FRWJKUp5sbC~x�@BA�CESMQ�`XrXCMFHV{CEGJV�`XQ�WWJFHTXC�²MV{AXQ5TXsJ[LWJAXCE@qQ�Q5sbjXGJW~�|KMN�CUF|TXV{CE±5TXCUFfGbCaV�ORFfQ5I8WdAXC\����WJCU`5V}GJQ5`XV��|KaN�CUFf��WdAXC\@BQ�Q5sbj�GbW~�|KaN�CUF|y�Q�T�sb[_`XQ_sbQ5`XkXCUF)p5C
portable.

��rXCM`LyZGdWJAPWdAXCEsJGdIwGbWJKUWJGbQm`PQ5O)TXV}Gd`Xk_Y�]^cf]�GJ`�WJCUFfORKUSMCMV{��WJAXC\@BQ�Q5sbj�GbW~ORT5`XSUWJGJQ5`XKMsbGJWdNPGJVqsJGdI_GdWJsbCMV{V�x�cfW�yZQ�TXsJ[Lp5CEKMp�sJCEWJQ_V}TXD5D�Q�FfWWJAXCEOHQ�sJsbQmyZGd`�kPWdN�D�CMVqQmO
OHT5`XSUWJGbQm`XKMsbGJWdNPGJ`PK\D�Q�FfWJKUp�sJCZyEKaNPKMSUFfQ�V{V�KMsbs~YZ[�K\rXCa`X[�Q5FHV�V}TXD5D�Q5FHWJGb`5kPWdA�C\YZ]^cf]o]^WJKU`�[�KUFf[
�

• 
cf`XGbWJGJKUsJG�xUC\Ka`X[ � Gb`XKMsdG�xMCEWJAXCZY�]^cf]�CU`5rXGJFHQ5`�IwCU`XW~Ka`X[_SUQ�`�WbCa�XW0²

• 
]^CMsbCMSUW~SUQmILD5GbsJKUWJGbQm`PT5`XGJWbV�TXVzGb`5kwILCMSUAXKa`XGdV{IwV�V{T�SUAPKaV�ORGdsbWJCUFfV}�my�GJsb[_SUKMFH[�V�²

• 
��sJKUVzV}GdOHN�CMsbCaIwCM`�WbV�yZGdWbA_`XCay¢±�T�CMFHGJCUV�V}T�SMALKUVa�McfV�³5�tKUSMjXKakXCU�5cHV�³�@BKMV}jX�5cHV�³�l�sJQ�p�KMsZ²

• � TXsJsdNPSMsbKUVzV}GdOfN�WdNXD�CMVqpmN�SaTXWJWbGd`�k_WJAXFHQ5TXk�AL[�CMFHGJrXKUWJGJQ5`XV�Ka`X[LD5FHGJrXKMWbC\WdN�D�CUV�²
• 

��CUr�CUsJQ�DL±5TXCUFfGJCUV�WbQ_V}TXD5D�Q5FHW~��p�©ªCMSUW~��FHGJCU`�WbCM[LSMQ�[�C\KU`�KUsJNXV}GJVqVzT�SMAPKMVq��Qm`XWbFfQ�sJsJGb`5kP³��4KUFfKMI_CUWJCUFf��KM`X[
Corresp

Q�`X[5Gb`Xk�³�@BKMkXkXCM[�³�@qN�D�C�²
• 

]^TXD5D�Q5FHW~WbA�CET5V}C\Q�O)�|GbV{WdV}��@qFHCMCUVª�5]^Q�FfWJGb`Xk���KU`�[LQ5WbAXCMF|TXWJGbsJGbWdGJCUV�²
• 

��OfORCUF)kXCa`XCUFfGJSEFfCUD5Q�FfWmWJCUI_D�sJKUWJCaV�²
• 

¥�TXGJsJ[LGJWbCMFHKMWbGJrXC\V{WJFHT�SUWdTXFfCUV�sbGdjXCZ��KUsJs~@BFfCUCMVqKM`X[L��CMD�CM`X[�CM`XSMNPl�FHKMD�AXV�²UKM`X[
• 

�tCMFHOHQ�FfI¾V{Q5T�FHSMCESMQ�[�C\WJFHKM`XV}OHQ�F?IwKUWJGbQ5`�Vax
� T5`XSUWJGbQ5`XKUsdGJWJNLORFfQ5I8WdAXC\����WJCU`5V}GdQ�`�V��|KaN�CUF|yZQ5TXsb[_VzTXD�D5Q�FfWmKM`PCMrXCU`_kXFfCUKUWJCUF)sJCUrXCMsmQmO
SUKUD5KUp5GbsJGbWJGJCUV�`XQ�W~D�Q5V}V{Gbp5sbCZyZGbWdALWbAXCY�]^cf]�GJ`XWJCUF?ORKUSMCUV�KUsJQ5`�CU��V{TXSaAPKUV��

• 
�tFfQ�r�Gb[5CEV}G�xUCMVqKM`X[_KUsJGbk5`�IwCU`XWdV�OHQ5F)WbN�D5CUV�KM`X[_Q�p6©ªCUSUWJV´²

• 
�tFfQ�r�Gb[5CEFfCUS6Q5FH[_sbKMN�Q�TXW~Gd`XOHQ�F?IwKMWJGbQ5`PVzTXSUALKMV��MSUQmILD5Q�`XCa`XW~D�Q5V}GJWbGdQ�`�V}��OHGbF?V}W�³�p5GbWJ��KM`X[wyZGb[5WbAF²

• Pro
r�Gb[5CEV}G�xUCMVqOHQ�F)KUFfFfKUNXV�KU`X[_SaQ�I_D�Qm`XCU`XWdV�²

• 
�tFfQ�r�Gb[5CEORFfKUI_CZV}G�xUCMVqKa`X[_V}WJKUSUj_Q�OHOHV{CUWJVqQ5O4sJQ�SMKUs~Q�p6©ªCUSUWJV´²

• 
�tFfQ�r�Gb[5CEKU[�[�FfCUV}V{CUV�Q�O
V{T�p�D�FfQ�k�FHKaILV{��WJKUVzj�V{��Q�F)[5KUWJKEyZGJWbAXGd`LKEWJKUF?kXCMWmV{D�CUSMGdORGJSED5KUFfWbGJWbGJQ�`LQ�F)D�FfQ�k�FHKMI;²

• 
�tFfQ�r�Gb[5CEORGJsJCU`XKaIwCU��[5GbFfCUSMWbQ5FHN��5Q�F)Q�WJAXCMF
A�Q�V}W~[5CUD�CM`X[�CM`XW~OHT5`XSUWJGJQ5`XV�x

T
A�CUFfCEKMFHC\jX`XQmy\`_yZCUKMj�`XCMV{V{CUV�GJ`LWbA�C\Y�]tcH]ocH]^��]^WbKa`X[5KUFf[
x�@qAXC¦D5FHQ5[�TXSMWbGJQ�`LQ�O
Gb`XWJCUFfORKMSUCaVqOHQ�F)WdA�C\@�Q�Q5sbj�GbW~�|KaNXCUF)KU`�[���XWJCU`5V}GJQ�`5Vq�|KaNXCUF)FfCUD�FfCUV{CU`XW~Ka`LCM�XSUCMsbsJCU`5W�yZKMN�WJQ_SUQmILD5CM`XV{KUWJCZORQ�F)WJAXC\SUTXFfFHCM`�W�yZCUKMj�`XCMV{V{CUV�KM`5[LD5FHCMD�K6FfCEQ5TXFfV}CUsJrXCMV�OHQ�F)WJAXC`XCM�XW�rXCUFfV}GJQm`PQ�O)YZ]^cf]qx6Y�V{V{T5IwGJ`�kPWdAXKUW~WdAXC\`XCa�XW�rXCUFfV}GJQ�`LQ5O)YZ]tcf]�GJV�kXQ�Gd`XkPWJQ_p�TXGJsb[_Q�`LWdAXCECM�XGdV{WJGJ`�kPr�CUFfV}GJQ5`LQ�O)YZ]^c?]^��WJAXCa`rXCM`X[�Q5FHV�yZGbsJs~[�CarXCUsJQ�D_Gb`�WbCMFHOHKUSUCaV�WbAXKMW�yZGJsJs~ORKMsJs~GJ`XWJQLCMGbWdAXCMF
WJAXC\@BQ5Q�sJjXGbW~�|KaNXCUF)Q�F)WJAXC\���XWJCM`XV{GbQm`XV��|KaN�CUF�x�@BKMjXC\ORQ�F)CM�XKMI_DmsbCWJAXCE��p6©ªCUSUW

-
��FfGbCM`XWJCU[wYZ]^c?]�V}CMSMQ5`X[�KMFHNPsbKaNXCUF)D5FHQ5D�Q�V{CU[_Gb`L��F�x�n�N�p�Gd`�° V�YZ[�K

-
��TXFfQ�D5CE�5���5�PD�KMDXCUF�x�@qAXGbV�GJVqp5CUGJ`�k[�CMrXCUsJQ�D5CU[5��KUV�WbA�CECM�XGbV{WdGb`5kLYZ]^c?]�GJ`XWJCUF?ORKMSUCMVqKMFHCZyZCUKMjPGd`PWdAXCMGbF)VzTXD�D5Q�FfWmOHQ�F)����x�cfW~GbV�Q�p5rXGbQ5TXV�WbA5KUW~KU`LKU[�[5GbWJGJQ�`XKMsmsJKaN�CUFV}T�SMALKUV���Y�]^cH]/I_GJk5AXW~SUQ5`XWbKMGd`LGJ`XWJCUFfORKUSMCMV�Gd`Pp5Q�WJAPWJAXCE@qQ�Q5sbjXGJW~KU`X[_���XWJCa`XV}GJQ�`�V�sJKMNXCMF�x6hiCE`XCMCU[_WbQ_V}CMW~TXDLK\D�FfQ�SMCUV{VqWJQD�CMFHGJQ�[5GbSMKUsJsbN�FfCUr�GbC�y¢WJAXCMV{CEGJ`XWJCUF?ORKMSUCMVqKa`X[_ORQ�F?I_KUsJsdNPGJ[�CU`5WbGdOfN�D�Q5WbCM`XWJGbKMsbsdN_rXKUsJTXKUp5sbC\Gd`XWbCMF?ORKUSMCUV�ORQ5F)WbAXC\`XCa�XW~rXCUFfVzGbQ5`PQ�O
WdAXCY�]^cf]�GJ`XWJCUF?ORKUSMCmx6@BAXC\TXV}CMF)SUQmI_IwT5`XGbWdN_yZGbsds~AXKarXCEWJAXC\Q�D5D�Q�FfWJTX`�GJWdN�WbQ_T�V{CEWJAXC\GJ`�WbCMFfOHKUSMCUV�KU`X[_D�FfQ�rXGJ[�C\ORCMCU[5p�KUSMjPWJA�TXV

improvin
kPWdAXC\Gd`XWbCMFHOHKUSMCMV�ORQ5F
WJA�C\YZ]^cf]�SUQmI�IwT�`XGJWdN4x�cfO
WJA�CUV}C\KUF?CZI_KU[�C\KUrXKMGbsJKUp5sbC\WJQLWJAXC\GJ`�WbCMFH`XKaWJGbQ5`XKUs�YZ]^cf]�SMQ5IwIwT�`5GbWdNWJQLD5FHQ5ILQ5WbC\WbAXC\D�Q5FHWJKUp5GbsJGJWJNPQ�O
WJQ5Q�sJVqKMSUFfQ�V{VqD5sbKMWbOHQ�F?ILV{��WdAXCM`PWdAXCZYZ]^cH]th�l��dY�]^cf]tn�l�SMQ�TXsJ[_FHCMSUQ�IwIwCa`X[LWJQ_h�l�u_WJAXQ�V{CWJAXKUW~KUFfC\rXKUsdTXKUp5sbC\ORQ5F)WbAXCZ`XCM��W~r�CMFHV{GbQ5`PQ5O
YZ]^cf]qx6@BAXGJVqGdV�KEk�Q�Q�[_WJGJI_C\WbQ_V}CMW~T�DLWJAXC\D�FfQ�SUCMV}V�WbQ_OfKUSUGJsJGbWJKUWJCEWJAXCZkXCa`XCUFfKUWJGJQ�`PQ5OWJAXCE`�CM�XW�Y�]tcH]�GJ`XWJCUF?ORKMSUC~x�@BA�GbV�yZQ5T�sb[_CU�XD5CU[5GbWJCEWJAXC\KUD5D�FfQ�rXKMsmQ5O4WJAXCZ`XCa�XW�YZ]^cH]ocH]t��]^WJKU`X[5KUFf[
x

�tsJCUKMV}C\V}CMCEWJAXCZY\]tcH]oh�Q5FHj�V{AXQmD_ORQ�F)]^cfl�YZ[�Ka° u�u_ORQ�F)KM[�[�GJWJGbQ5`XKUs~[�GJV}SMTXVzV}GJQ�`PWJQLGd`XSMsbT�[�C\D�FfQ�D�Q5V}CM[LkXT�Gb[5CUsJGJ`�CUV�Q�`_AXQ5y¢WJAXCWdyEQw`XCay¢SUA�GbsJ[LD5KUSUj�KMkXCMV�Y�V}GJVax @qQXQ�sJjXGJW~KU`X[wYZV}GdVax ���XWJCM`XV{GbQm`XV�IwGdkXAXW~p�C\T�V{CU[
x
¹Mµ-¶Tµ^ÁMÄ¸·?¹JÁUÄ	º
¶�¹JÂ�»H�qÂ�¼
´�ºt»}º/¶�Ä	º
½-»^Â�¾JÂ�¿�À
YZsbs~KakXFfCUCU[_WJAXKUW�yZCZ`XCUCM[_I_Q�FfC\Y�]^cH]

-
p�KMV}CM[LWJQ�Q5sbV�x�@BA�CUFfCEKMFHC\DXFfQ�p�KMp�sJN�KUp5Q�TXW~K\[�Q�xMCU`LV}TXSaAPWJQ�Q5sbV{�5I_Q�V{WmD5FHQ5rXGJ[�CU[_rXGJKY���@«KU`X[_n�KUWJGbQ5`XKUs1x�@qAXCZILKª©1Q5F4`�CMy¢D5sbKaN�CUF)GJVq����]�x�����]oGJV�SUT5FHFfCU`�WbsdNPIwKUFfjXCMWJGJ`�kLKEWJQ�Q5s~WbQ_KUTXWJQ�I_KaWbGJSUKMsbsdNPKM`XKUsdNPxMCZY\[5KUu5vV}Q5TXFfSUC\SUQ�[5CU��CMV}D5CUSUGJKUsJsdN�ORQ5F)OHTX`5SUWJGbQ5`XKUs�I_CaWbFfGbSMV}�5Q�p�©ªCMSUW

-
Q�FfGJCU`XWJCU[_ILCMWbFfGJSMV{��KU`X[_cf]^��hil�uL]tKUORCMWdNPKU`�[L]^CMSMT�FHGJWdNn�KUD5D�Q5FHWJCUTXF)l�FfQ�TXD_eH��n�l�g)FfCUV{WbFfGbSMWbGJQ�`�VqSMAXCUSajXGd`�k4x6cHW~GJVqr�CUF?N�Ca`�SUQ5TXFfKUkXGd`XkLWbQ_AXKMr�CEK\WbQ5Q�s~rXCa`X[�Q5FH�5yZAXQLGJV�`XQ�W~KMsbV{QLK
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SUQ5ILD5GbsJCUF)D5FHQ�r�Gb[5CUFf��D�FfQ�r�Gb[5CEYZ]tcf]
-
p�KUV{CU[_WbQ5Q�sJVax6cH`L[�GJV}SUT5V}V{GJ`5kPWdAXGJVqGdV{V{TXCM��GJW�y\KMVqFfCUSMQ�k5`XG�xMCU[_WbA5KUW~WJAXCUFfCEKMFHC\sJGbjXCMsdNLI_KM`5NI_Q�FfC\Y�]tcH]

-
p�KaV}CU[_WJQ�Q�sJV�Gb`XWJCUFf`�KMs~WbQ_SUQ5ILD5KU`�GJCUV�Ka`X[Lr�CU`X[5Q�Ff° V�Q5FHk�KU`XG�xUKMWbGJQ5`XV�x���`XC\QmO4WJAXCZ`XCay�FHQ5sbCMVqGJ[�CM`XWJGbOfGbCM[LGJ`PWdAXCSUA�KUFfWbCMF
GJV�WbQ Ñ
Ó}Ô5à�áM×bØJÞUÐMß ì�ÐUÛ5áUÔ�Ò�Ó}à�Ü5ÐE×JÏ�Ð\Ý�ÐMÞUÐMßbÔ�Ñ)ã�ÐUÛ5×mÔ?Ö�ä¦æ�çfæ

-
ë5à�Õ{ÐUÝ_×bÔ5Ô�ßJÕ}å

@BA�CE±5TXCUV{WbGJQ�`PGJV�AXQmy�[5Qwy\C\kXQwKUp5Q�TXW~[5Q�GJ`XkPWJA�GJVa�q�tQ5FHWJGJ`XkPWJQ�Q5sbV�ORFfQ5I8Q5`XCESMQ5I_D�GJsbKMWdGbQ5`PCU`5rXGJFHQ5`�IwCU`5WmWJQ_KU`XQ5WbAXCMF|yZKUV�K[�CMV}GJk�`LkXQ�KMsmQ5O
Y�]tcH]qx6Y�sbWJAXQmTXk�AL[�GJOHOHCUFfCU`XSMCMV�GJ`PQ�D5CUFfKUWJGb`5kPVzNXV}WdCaILV�Ka`X[LSMQ5I_D�GJsbKMWbGJQ�`LCM`5rXGJFHQ5`�IwCU`5WbV�IwCUKM`PWdAXKUW~WdAXGJVqSMKM``XQ5Wmp5CEKMSUAXGJCUrXCM[wORQ�F|I_Q�V{W~WbQ5Q�sJV{�5GbW~GJVqAXQ5D�CM[LWJAXKUW~WJQ�Q5sbV�SUKM`Pp�C\[�CMrXCUsJQ�D5CU[_WbAXKMW~KUFfCECM�XWbFfCaILCasdN�CUKaV{NPWbQ_D�Q5FHW~ORFfQmI¾Q5`XCSUQ5ILD5GbsJCUF)D5FHQ�r�Gb[5CUFf° VqCM`�rXGJFHQ5`�I�CM`XW~WbQ_KU`XQ5WbA�CUF�x���TXFfFfCU`XWdsdNPV{TXSMA_K\WbQ5Q�s~[�Q5CUVq`�Q�W~CU�XGJV}W1x�@qAXC\CU�XGJV}WdCU`�SUC\D�FfQ�Q�O)y\GbWdALKEAXGdk5AXsdND�Q5FHWJKUp5sbC\YZ]^cH]
-
p�KMV}CM[LWJQ�Q5s�ILGdk�A�Wmp5CEKM`PCM�XSUCMsJsJCU`�W�y\KaNPWJQ_D�FfQ�KUSMWbGJrXCMsJNLCU`XSMQ5TXFfKUk�CEWdAXC\[�CMrXCUsJQ�D5I_CM`�W~Q�O)YZ]^cf]

-
p�KUV{CU[_WbQ5Q�sJVax�tCMFHA�KUD�V�GJW�yEQ�T5sb[_p�C\rXKMsbTXKMp�sJCEWdQ_AXKUr�CEKM`LY�]^cf]

-
p�KMV}CU[_WJQ�Q�s~GJ`PWJAXC\D�TXp5sbGJSE[5Q5I_KUGd`PWJAXKMWmD5FHQ5rXGJ[�CaVqV{Q5I_CUWdAXGd`�kLCU�XWJFfCMIwCUsdNTXV{CMOfTXs1x�@BA�CU`LyZC\SUKM`PKU[5[�FfCUV{VqGJV{V{TXCaVqKMV}V}Q5SUGJKUWJCU[wyZGbWdALD�Q�FfWJGb`XkLWdA�C\WbQ5Q�s~WbQ_WbA�CEYZ��@B�5�����

-
cf�����>]tN�V{WbCaIwV{�5KU`X[_n�KUWJGbQm`XKMsCU`�rXGbFfQm`�I_CM`XWdVax6@BAXGJV�yEQmTXsJ[Lk�Q_K\sJQ�`Xk_yZKMNLGb`L±5TXKM`XWJGJOfNXGd`XkLWJA�C\CMOROHQ�FfWmWJQwILKajXC\KED5Q�FfW?x6cHW�y\Q�TXsJ[wKUsJV}Q_D�FfQ�rXGJ[�C\TXV�yZGbWJAjX`XQmyZsbCM[5k�CEWJAXKUW�IwGdk�AXW~AXCMsbDwTXV�FfCU[5TXSUC\WbA�CED5Q�FfWbGJ`XkPCaOfORQ�FfW�yZAXCa`LKM`LYZ]^cf]oOHQ�F)KEOHTXWdTXFfCErXCMFHV{GbQm`_Q�O
Y\[5KEGdV�[�CMrXCUsJQ�D5CU[
x]^QmILC\SUKM`X[�GJ[�KMWbC\WbQ5Q�sJV�y\CMFHC\[�GJVzSUTXVzV}CM[LWJAXKUW�yZQ5T�sJ[Lp5CETXV{CUOfTXs~WbQwWJAXCZYZ[�K\SUQ5IwIwT�`�GbWdN4x6@BAXCMV}C\Gb`5SUsJTX[�CM[
�

Á @BQ�Q�s~WbQ_CUsJGbI_Gd`XKUWJC\WJA�C � ]^�<SUsJKMT�V}CaVqGJ`PD5FHQ5kXFHKaI8p5NLOHT�sbsdNP±5TXKUsJGdOHN�Gb`5kPKUsJs~FHCMORC
rencesÁ @BQ�Q�s~WbQ_DXFfQ�rXGJ[�C\ILCMWbFfGJSMV�Q�`_YZ[�K\V}WJKUWJCMI_CM`�WJV

Á @BQ�Q�s~WbQ_DXFfQ�rXGJ[�C\FHQ�p�TXV{WmSMQ�`XWJFfQ�s�Q�r�CUF)WbA�CED5FHCMWbWdN�D5FHGJ`XWJGJ`5kPQ5O4KM`LYZ[�K\D�FfQ�kXFfKaI
cfW�yEKMV�`�Q�WJCU[LWJAXKMW�`XQ�W~CUr�CM`LWbAXCZCM�XKMI_D�sJCaVqGJ`LYZD5D�CU`�[�Gd�P¥>Q�O
WbA5CEYZ]^cf]�cf]t��]^WJKa`X[�KMFH[_KUFfCEOHTXsJsJNLD�Q5FHWJKUp5sbC\KUS6FfQ�V{VqKMsbs~rXCM`X[�Q5FD�sJKUWJORQ5F?ILV�x6Y�TXV{CMOfTXs~WJQ�Q�s~WJAXKUW�y�KMVqD5Q�FfWbKMp�sJCECM�XD�sJGJSUGJWbsdN�[5CMI_Q5`�V}WdFHKMWbGJ`Xk_yZA�KUW~GdVq`�CUCU[5CU[_WbQwI_KUjXCZWJAXC\WbQ5Q�s~V}KMWbGJV{OHKUSMWbQ5FHGJsdNCU��CUSUT�WbC\Gd`PCUKMSMALCU`�r�GbFfQ�`5I_CM`�W~yZKMV�rXGJCMyZCM[LKMVqp5CUGd`XkPCa�XWJFHCaIwCUsdNPGdI_D�Q5FHWJKU`5WmWJQ !���
�&�"	'����	�	� RS�	�-"

� -��&8�%��' � �¸(��	�
�	��
8!FVW�
�-'�
TO
ASIS-

Q�&�I��	()'�
�
���I�L @qAXGbV�yZKUV�rXGdCayECM[LKMVqK\kXQ5KUs�yZCZV}AXQmTXsJ[LKMSUAXGdCUr�CEpmN�`XCa�XW�ORKMsbs1x

Conclusion
@BA�C\y\Q�FfjXVzAXQ�D_FHCMSUQ5kX`XG�xUCU[_WJAXKUW�YZ]^cf]^hil�Ka`X[wY\]tcH]4n�l�AXKU[_[�Q5`XC\KU`PCM�XSUCMsJsJCU`�WU©ªQ5pLGJ`P[5CUrXCMsbQ5D�GJ`XkPWdAXCZYZ]^cf]oV{WbKM`X[�KMFH[)x�YD�FfQ�D�Q�V}CM[LSMAXKUFfWbCMF)FHCMrXGbV{GbQ5`PAXKaV�p�CMCU`_ILKM[�C\WbQ_kXT�GJ[�C\WJAXCZY\]tcH]4h�l�Q�rXCMF
WJAXC\`XCUKMF
OfTXWdTXFfCmx6@BAXC\Y�]^cf]^hil�yZGbsJs~`XQmy
ex
D�sJGbSMGbWJsdNPSUQ5`XWbGd`5TXCEGJWJVqFfQ�sJCEWJQ_D�FfQ�KUSMWbGJrXCMsJNPCM`XSMQ�TXFfKUk�CEWdAXC\[�CMrXCUsdQ�D5ILCa`XW~Q�O)Y�]^cf]

-
p5KMV{CU[_WbQ5Q�sJVax6@BAXGJV�yEGJsdsmp5CEQ5OWJFHCaILCM`X[�Q5T�V�rXKUsdTXC\WbQ_WJAXCZY\[5KEGd`XWJCUFf`XKMWJGJQ�`�KUs~SUQmIwI_T5`�GJWdNtx�@BA�C\Y�]tcH]^hil��dYZ]^cH]4n�l�yZGJsJs~D5Q�V}GJWJGJQ5`PGJWbV{CUsdO
WbQ_D�FfQ�[5TXSUC\KU`Y�]^cf]�cf]^��]^WJKM`�[�KUFf[_ORQ�F)YZ[�K\��v)x�@BA�CE@�Q5Q�sJjXGJWm�|KaNXCMF
KM`X[_���XWJCM`XV{GbQm`XV��|KaN�CUF)V{AXQ5T�sJ[Lp5CEr�KUsJTXKUpmsbC\WJQLWJAXC\D�FfQ�SUCMV}V�Q�OV}CMsbCMSUWJGd`XkPSMKM`X[5Gb[5KUWJCEGJ`XWJCUF?ORKMSUCUV�OHQ�F)WbA�CE`XCa�XW�rXCMFHV{GbQ5`PQmO)Y\]tcH]qxUhiCZyEQ5TXsb[_sbGdjXC\WJQLWJAXKa`XjPWdAXC\hiQ�FfjXV}AXQ5DLD5KUFfWbGJSUGJD�KM`XWJV�OHQ�FWJAXCEr�KUsdTXKUp5sbC\Gd`XV}Gdk�A�WmWJAXCaNPD5FHQ5rXGd[�CU[)x

n�CUV{D�CMSUWdORTXsdsdN�VzTXp5IwGJWbWJCU[5�

��sdN�[�C\n�Q�pmN
ASIS

hil�n�CUSMQ�Ff[�CUF

��TXFfFHGJC\��Q�sdjXCUWY�]^cf]^hil���AXKMGbFf�dY\]tcH]4n�l���AXKMGJF


