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ÏûÕåÿìĊñąûĎåðïăÒõĀïãŚûÕÏĀñÏėĀóÿÕñèåĀÕĊñąûùñąûçĀõĂÏçĆîĀìčãŚçēėĀåăĒøėĀÒÿÛçûÏĊùçąûÖĀÏ�

åĆřçñþĊèĂâčãŚçēėĀ� Òąû� ĊñąûâėĀçēėĀ� ĊìąĒûĊìĂĒïÐăâÒõĀïøĀïĀñäÐûÕøïĆååĀçĆîĀì� čçïĂãĂčãŚçēėĀ� ĊïąĒû

ÏûÕåÿìĊñąûĎâŚñÿèïûèĊñąûâėĀçēėĀĊÐŚĀéñþÖėĀÏĀñċóŚõ� ÏĀñèėĀñĆÕñÿÏ÷ĀÖþĊéšçùçŚĀåăĒÐûÕùçřõðĊåÒçĂÒ

ãřĀÕ�Đ�ÙĄĒÕčçøřõçÐûÕÏñïûćřåùĀñĊñąû�ãŚûÕñÿèêĂâØûèÏĀñÙřûïèėĀñĆÕčçñþèè�ãÿõĊñąû�ÏóÖÿÏñ�ĎííŕĀ

ĊìąĒûčùŚĊñąûâėĀçēėĀïăÒõĀïìñŚûï� ČâðĊ×ìĀþñþèèÐÿèĊÒóąĒûçÐûÕĊñąûâėĀçēėĀ� ÙĄĒÕĊéšçñþèèùóÿÏåăĒåėĀčùŚ

ĊñąûâėĀçēėĀ�øĀïĀñäéÝĂèÿãĂÏĀñčçîĀñÏĂÖãřĀÕ�Đ�ĎâŚ�

ÖþĊùđçĎâŚõřĀÏĀñéÝĂèÿãĂÏĀñÐûÕĊñąûâėĀçēėĀ� ÖėĀĊéšçãŚûÕčØŚñþèèÐÿèĊÒóąĒûçâŚõðïûĊãûñŝĎííŕĀ

ČâðïăãŚçÏėĀĊçĂâìóÿÕÕĀçÒąû� ċèãĊãûñăĒ� ÙĄĒÕĊéšçñþèèøėĀÒÿÛÐûÕĊñąûâėĀçēėĀ� ÏĀñĊãñăðïÒõĀïìñŚûï

čçâŚĀççăē� ÖĄÕïăÒõĀïÖėĀĊéšçãŚûÕĊñăðçñćŚċóþöĄÏ÷ĀåėĀÒõĀïĊÐŚĀčÖ� ĊìąĒûìÿàçĀÐăâÒõĀïøĀïĀñäċóþ

ĊãñăðïÒõĀïìñŚûï�ÏĀñÙřûïèėĀñĆÕĊñąûâėĀçēėĀčçûçĀÒã��ċèãĊãûñăĒÖĄÕïăÒõĀïøėĀÒÿÛĊéšçûðřĀÕðĂĒÕ�çÿēç

ÏđÒąû�įùÿõčÖÐûÕøïĆååĀçĆîĀìčãŚøïĆåñ�ñĀØçĀõăĎåðİ



ġĠ

øïĆååĀçĆîĀì�<ě>
� øïĆååĀçĆîĀì� 	4FB�1PXFS
� ïăãŚçÏėĀĊçĂâïĀÖĀÏċçõÒõĀïÒĂâÐûÕ�ìóĊñąûãñă� ûÿóĊíñâ

�ĊæĊðûñŝ�ïĀüĀç�	3FBS�"ENJSBM�"MGSFE�5IBZFS�˧BIBO
�ČâðåřĀçĎâŚåėĀÏĀñöĄÏ÷ĀċóþõĂĊÒñĀþùŝ

éñþõÿãĂöĀøãñŝ�ÏĀñÏŚĀõÐĄēçïĀĊéšçïùĀûėĀçĀÖČóÏÐûÕéñþĊåöûÿÕÏò÷ČâðčØŚÏėĀóÿÕåĀÕĊñąûĊéšçùóÿÏ

�ċóŚõĊéñăðèĊåăðèäĄÕÐăâÒõĀïøĀïĀñäÐûÕøùñÿÞ�ý�čçðĆÒãřûïĀ�ÙĄĒÕÏŚĀõÐĄēçïĀĊéšçïùĀûėĀçĀÖÐûÕ

ČóÏâŚõðéşÖÖÿðøïĆååĀçĆîĀìãřĀÕ�Đ�ÙĄĒÕïăÒóŚĀðÒóĄÕÏÿèéñþĊåöûÿÕÏò÷� ČâðøïĆååĀçĆîĀìäąûùóÿÏ

øėĀÒÿÛõřĀ� ïùĀûėĀçĀÖåĀÕåþĊóÖþĊùçąûÏõřĀïùĀûėĀçĀÖåĀÕèç� ûÕÒŝéñþÏûèÐûÕøïĆååĀçĆîĀì�

	$PNQPOFOUT�PG�4FB�1PXFS
�éñþÏûèâŚõð�Ġ�ûÕÒŝéñþÏûèùóÿÏÒąû�

ě��çĀõĂÏĀçĆîĀì�	/BWBM�1PXFS
�ùñąûÏėĀóÿÕåĀÕĊñąû�Ĝ��ÏûÕĊñąûøĂçÒŚĀ�	˧FSDIBOU�'MFFU
��

ĝ�� ÞĀçåÿìċóþåřĀĊñąû� 	/BWBM� #BTFT� BOE� )BSCPST
� Ğ�� ûćřøñŚĀÕĊñąû�ÙřûïĊñąû� 	4IJQZBSET��

%PDLZBSET
�ğ��ìĀáĂØðŝÏĀñċóþÏĀñãĂâãřûñþùõřĀÕéñþĊåö�	$PNNFSDJBM�&TUBCMJTINFOUT�BOE�

$POUBDUT
�Ġ��ûÕÒŝèĆÒÒó�	1FSTPOOFM
�ùĀÏìĂÖĀñáĀçĀõĂÏĀçĆîĀì�	/BWBM�1PXFS
�åăĒĊéšçĊÒñąĒûÕïąû�

čçÏĀñåăĒÖþĎâŚïĀ�ÙĄĒÕûÕÒŝéñþÏûèÐûÕÏĀñÐðĀðâĂçċâçãĀïåò÷ÜăċóþùóÿÏÏĀñÐûÕøïĆååĀçĆîĀì

ñõïåÿēÕčØŚčçÏĀññÿÏ÷ĀêóéñþČðØçŝ� ÐûÕØĀãĂåĀÕåþĊóûăÏåÿēÕðÿÕčØŚčçÏĀñéŕûÕéñĀïċóþċÏŚĎÐÒõĀï

ÐÿâċðŚÕâŚõðÏėĀóÿÕûăÏâŚõð� éşÖÖĆèÿçÏėĀóÿÕñèåĀÕĊñąûïĂĎâŚïăĊìăðÕĊñąûñèêĂõçēėĀĊØřç� čçðĆÒÐûÕïĀüĀç

ĊåřĀçÿēç�ÏėĀóÿÕñèåĀÕĊñąûùñąûçĀõĂÏçĆîĀìčçéşÖÖĆèÿçéñþÏûèâŚõð�ĊñąûêĂõçēėĀ�ĊñąûâėĀçēėĀ�ûĀÏĀöçĀõă

�ċóþåùĀñçĀõĂÏČðæĂç
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ÏĀñéÝĂèÿãĂùçŚĀåăĒčçñþùõřĀÕøÕÒñĀïûĂçČâÖăç
õăñéñþõÿãĂÐûÕĊñąûâėĀçēėĀØĆâĊñąûùóõÕïÿÖ×ĀáĆ� ĎâŚøñŚĀÕõăñÏññïÒñÿēÕøėĀÒÿÛčùŚãŚûÕĊéšçåăĒÖâÖėĀ

ãřûîĀñÏĂÖčçÏĀñØřõðéÏéŕûÕñÿÏ÷Ā� ûæĂéĎãðÐûÕØĀãĂ� ÖĀÏÏĀñäćÏñĆÏñĀçÐûÕëñÿĒÕĊöø� čçÏñáă

ìĂìĀåûĂçČâÖăç�ÏóřĀõÒąû�îĀðùóÿÕëñÿĒÕĊöøìřĀðċìŚãřûçĀÙăĊðûñïÿç�ĊïąĒûãŚçøÕÒñĀïČóÏÒñÿēÕåăĒ�Ĝ��

ĎåðĎâŚĊñăðÏñŚûÕãřûëñÿĒÕĊöøÐûâĂçċâçåăĒäćÏðĄâÏóÿèÒąç�åėĀčùŚäćÏãûèÏóÿèâŚõðÏĀñČÖïãăåĀÕûĀÏĀö�

åăĒÖÿÕùõÿâçÒñìçï� ĎåðÖĄÕøřÕÏėĀóÿÕìóåĀÕèÏ� ċóþûĀÏĀö� ĊÐŚĀðĄâ� ċóþČÖïãăåăĒïÿĒçøėĀÒÿÛÐûÕ�

ÏėĀóÿÕìóëñÿĒÕĊöøčçóĀõ� ċóþÏÿïìćØĀ� øřõçåĀÕåþĊóçÿēç� ëñÿĒÕĊöøĎâŚøřÕÏėĀóÿÕìóåĀÕĊñąûÖĀÏ�

ÞĀçåÿìĊñąûĊñăðï� ĊÐŚĀóĂâñûçåėĀóĀðÏėĀóÿÕåĀÕĊñąûÐûÕĎåð� ĊÏĂâĊéšçðĆåæçĀõăĊÏĀþØŚĀÕ� ĊïąĒûõÿçåăĒ��

ěġ�ïÏñĀÒï�ĜĞĢĞ��

ãřûïĀùóÿÕÖĀÏ�ĊñąûùóõÕæçèĆñă�ċóþĊñąûãûñŝéŐČâäćÏĊñąûñèëñÿĒÕĊöøðĂÕÖïċóŚõ�ĊñąûâėĀçēėĀåÿēÕ���Ğ��óėĀ�

ĎâŚĎéóĀâãñþĊõçĊéšç� Ğ� ċçõ� ûðćřèñĂĊõáùçŚĀÞĀçåÿìĊñąûĊñăðïÐûÕûĂçČâÖăçëñÿĒÕĊöø� čØŚĊõóĀûðćř�

čãŚçēėĀåÿēÕøĂēçóėĀóþ�ěĜ�ØÿĒõČïÕÐĄēçĎé�ÒąûñþùõřĀÕ�ĚĠ�ĚĚ�Ī�ěĢ�ĚĚ�ç��ÏóĀÕÒąçċóřçóĀâãñþĊõç�

èçêĂõçēėĀçÿèĊéšçéÝĂèÿãĂÏĀñâėĀåăĒçĀçåăĒøĆâçÿèċãřĊñĂĒïãÿēÕùïõâĊñąûâėĀçēėĀïĀ� ÙĄĒÕðÿÕéñĀÏÝÖĀÏùóÿÏÞĀç�

ÐûÕëŔĀðëñÿĒÕĊöøčçÏĀññèåăĒĊÏĀþØŚĀÕõřĀ� ëñÿĒÕĊöøïăÒõĀïùõÿĒçĊÏñÕĊñąûâėĀçēėĀåÿēÕ� Ğ� óėĀÐûÕĎåðïĀÏ�

ÖĄÕĊâĂçĊñąûĊóĀþïĀãĀïØĀðëşŢÕÐûÕĊõăðâçĀï� ċóþÏÿïìćØĀĊìąĒûóâÒõĀïĊøăĒðÕåăĒÖþéþåþÏÿèĊñąûâėĀçēėĀĎåð�

ċóþîĀðùóÿÕÏĀñéþåþÏÿèÏėĀóÿÕåĀÕĊñąûÐûÕĎåðÏđãŚûÕñăèĊâĂçåĀÕÏóÿè� ĊìñĀþĊÏñÕõřĀĊñąûâėĀçēėĀ�

ÐûÕĎåðûðćřčçìąēçåăĒéÝĂèÿãĂÏĀñ� åėĀčùŚîĀñÏĂÖčçÏĀñÒõèÒĆïåĀÕåþĊóâŚĀçãþõÿçûûÏÐûÕûřĀõĎåð

ĎïřèññóĆêó�çûÏÖĀÏçăēĊñąûñèÐûÕëñÿĒÕĊöøðÿÕäćÏĊñąûâėĀçēėĀÐûÕĎåðãĂâãĀïĎéÖçäĄÕÞĀçåÿìĊñąûĊñăðï

ÖĀÏçÿēçïĀÏđĎïřéñĀÏÝĊñąûñèÐûÕëñÿĒÕĊöøûûÏïĀéÝĂèÿãĂÏĀñûăÏĊóð� ÙĄĒÕċøâÕčùŚĊùđçäĄÕöÿÏðîĀì

ÏĀñéŕûÕéñĀïÐûÕĊñąûâėĀçēėĀåăĒċïŚĎïřéñĀÏÝãÿõčùŚĊùđç�ċãřïăêóÒĆÏÒĀïãřûÐŚĀöĄÏĎâŚåĆÏìąēçåăĒ
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ðĆÒùóÿÕøÕÒñĀïČóÏÒñÿēÕåăĒ�Ĝ
ãřûïĀõÿçåăĒ� ĝĚ� ìòöÖĂÏĀðç�ì�ö�� ĜĞģĞ� ĊñąûâėĀçēėĀåÿēÕ� Ğ� óėĀ� äćÏéóâñþõĀÕéñþÖėĀÏĀñ

ĊçąĒûÕÖĀÏÐĀâċÒóçØĂēçøřõçûþĎùóřùóÿÕÖĀÏÛăĒéĆŔçìřĀðċìŚøÕÒñĀïČóÏÒñÿēÕåăĒ� Ĝ� åėĀčùŚĎïřĎâŚñÿè

ûçĆÛĀãčùŚÖėĀùçřĀðûĀõĆæðĆåČæéÏñáŝ� ċóþÏñïûćřåùĀñĊñąûñõïåÿēÕîĀÒĊûÏØçÐûÕĎåðĎïřøĀïĀñä

êóĂãċèãĊãûñăĒøėĀùñÿèčØŚéñþÖėĀĊñąûĎâŚ� ñõïĊõóĀñÿèčØŚÏûÕåÿìĊñąû� ěĜ� éőĊö÷� ùóÿÕÖĀÏçÿēç� ĊñąûåÿēÕ��

Ğ� óėĀ� ĎâŚÖûâÒćřĊåăðèãĂâÏÿçóûðûðćřčçċïřçēėĀĊÖŚĀìñþðĀ� èñĂĊõáåřĀçēėĀČñÕìðĀèĀóöĂñĂñĀØûðćřûăÏ

ĊéšçĊõóĀçĀçÏñþåÿĒÕ� ĎâŚÐĀðĊñąûâėĀçēėĀåÿēÕ� Ğ� óėĀ� čùŚèñĂ÷ÿåéćçÙăĊïçãŝ� ÒÕĊùóąûċãřùûĊñąûâėĀçēėĀ

ċóþûĀõĆæèĀÕØĂēç�ĊØřç�éœç�ċóþÏóŚûÕøřûÕ�ÏûÕåÿìĊñąûÖĄÕĎâŚøñŚĀÕøþìĀçĊâĂçĊñąûÖėĀóûÕÐĄēç�ċóþçėĀ

ûĀõĆæïĀãĂâãÿēÕĎõŚĊéšçûçĆøñáŝ�ÖÿâċøâÕĎõŚåăĒùçŚĀìĂìĂæîÿáßŝåùĀñĊñąû�ùçŚĀČñÕĊñăðççĀðĊñąû�ÖÿÕùõÿâ

øïĆåñéñĀÏĀñ� ÖþĊùđçõřĀÏĀñåăĒÏûÕåÿìĊñąûĎïřøĀïĀñäêóĂãċèãĊãûñăĒċóþûþĎùóřèĀÕøřõç� åėĀčùŚïă

êóÏñþåèČâðãñÕãřûÏĀñèėĀñĆÕñÿÏ÷ĀĊñąûâėĀçēėĀčçÒñÿēÕçÿēçĎâŚ

ÏĀñĊãñăðïãÿõĊìąĒûìÿàçĀÐăâÒõĀïøĀïĀñäÏĀñÙřûïèėĀñĆÕĊñąûâėĀçēėĀÐûÕĎåð�<ĝ>�

ùóÿÕÖĀÏÏĀñéóâéñþÖėĀÏĀñĊñąûâėĀçēėĀåÿēÕ� Ğ� óėĀ� ÒõĀïìðĀðĀïÐûÕÏûÕåÿìĊñąûĎåð�

ðÿÕïăûðřĀÕãřûĊçąĒûÕåăĒÖþĊøçûČÒñÕÏĀñÖÿâùĀĊñąûâėĀçēėĀ� ÏóÿèĊÐŚĀéñþÖėĀÏĀñûăÏÒñÿēÕùçĄĒÕĊìąĒûĊøñĂï�

øïĆååĀçĆîĀìčçïĂãĂčãŚçēėĀ�ãÿēÕċãřéő�ĜğĜĢ�ÖçĊïąĒûõÿçåăĒ�ěĢ�Ċï�ð��ĜğĠĚ�ñÿÞèĀóĎâŚïăïãĂĊùđçØûè

ÖÿâÙąēûĊñąûâėĀçēėĀ�ùðõçÒóĀø�Ċûø�ĜĠ�åă�ÖėĀçõç�ě�óėĀ�õÕĊÕĂç�ě�ĝğ�ùïąĒçóŚĀçèĀå�ċóþïăċêç

ÖþÖÿâÙąēûĊìĂĒïûăÏ�Ĝ�óėĀčçûçĀÒã�ČâðĊñąûâėĀçēėĀċñÏÖþĊÐŚĀéñþÖėĀÏĀñčçÏûÕåÿìĊñąûĎåðčçûăÏ�Ĝ�éő�

ÐŚĀÕùçŚĀ� ØřõÕĊõóĀçăēÖĄÕĊéšçĊõóĀåăĒĊùïĀþøïåăĒøĆâ� åăĒÏñïûćřåùĀñĊñąûÖþìÿàçĀÐăâÒõĀïøĀïĀñä�

čçÏĀñÙřûïåėĀĊìąĒûñûÕñÿèÏĀñĊÐŚĀéñþÖėĀÏĀñÐûÕĊñąûâėĀçēėĀ� ñõïåÿēÕĊãñăðïĊìĂĒïÐăâÒõĀïøĀïĀñäčç

ÏĀñêóĂãûþĎùóřãřĀÕ�Đ�ČâðĊ×ìĀþċèãĊãûñăĒÐûÕĊñąûâėĀçēėĀ�ĊìąĒûĊéšçÏĀñìĄĒÕìĀãçĊûÕċóþóâéşÛùĀ

åăĒûĀÖĊÏĂâÐĄēçĊùïąûçÒñÿēÕčçûâăãåăĒêřĀçïĀ

âÿÕçÿēçÏĀñĊñĂĒïãŚçčçûÕÒŝÒõĀïñćŚâŚĀçûÕÒŝèĆÒÒó�ûÕÒŝÒõĀïñćŚâŚĀçõĂØĀÏĀñ�ċóþÏĀñÖÿâĊãñăðï

ĊÒñąĒûÕïąûċóþìąēçåăĒÏĀñÙřûïèėĀñĆÕÖĄÕïăÒõĀïÖėĀĊéšçåăĒÖþãŚûÕĊñřÕâėĀĊçĂçÏĀñÒõèÒćřÏÿçĎé� ÙĄĒÕÏĀñĊñăðçñćŚ�

ĊèăēûÕãŚçãřûĎéçăēÖþåėĀčùŚĊéšçÖĆâĊñĂĒïãŚçÐûÕÏĀñÙřûïèėĀñĆÕĊñąûâėĀçēėĀÐûÕÏûÕåÿìĊñąûĎåðčçûçĀÒã

ãřûĎé
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ùÿõčÖÐûÕñþèèÐÿèĊÒóąĒûçÐûÕĊñąûâėĀçēėĀ

çÿÏûûÏċèèĊñąûâėĀçēėĀïăÒõĀïìðĀðĀïåăĒÖþøñŚĀÕñþèèÐÿèĊÒóąĒûçčãŚçēėĀåăĒØřõðčùŚĊñąûâėĀçēėĀ

øĀïĀñäéÝĂèÿãĂÏĀñčãŚçēėĀĎâŚãřûĊçąĒûÕČâðĎïřÖėĀĊéšçãŚûÕûĀöÿðûĀÏĀöèçêĂõçēėĀïĀãÿēÕċãřÏĀñìÿàçĀ

ĊñąûâėĀçēėĀðĆÒċñÏ�ÖçÏñþåÿĒÕčçØřõÕéóĀðöãõññ÷åăĒ�ěģ�ĎâŚïăÏĀñčØŚċèãĊãûñăĒãþÏÿĒõ�Ïñâ�ĊéšçċùóřÕ

ĊÏđèìóÿÕÕĀçčçÏĀñÐÿèĊÒóąĒûçĊñąûâėĀçēėĀčãŚçēėĀâŚõðïûĊãûñŝĎííŕĀ� ċãřĊñąûâėĀçēėĀčçøïÿðçÿēçðÿÕÒÕ�

ãŚûÕóûðóėĀèçêĂõçēėĀĊìąĒûĊâĂçĊÒñąĒûÕØĀñŝÖċèãĊãûñăĒĊéšçéñþÖėĀ� čçØřõÕãŚçøÕÒñĀïČóÏÒñÿēÕåăĒ� Ĝ�

ĊðûñïçăĎâŚåâóûÕñþèèÐÿèĊÒóąĒûçåăĒčØŚĊØąēûĊìóĂÕ�)ZESPHFO�1FSPYJEF�ċóþċèãĊãûñăĒãþÏÿĒõ�Ïñâ

åăĒĎïřãŚûÕčØŚûĀÏĀöÖĀÏîĀðçûÏ� ÙĄĒÕØřõðčùŚĊñąûâėĀçēėĀåėĀÒõĀïĊñđõčãŚçēėĀĎâŚøćÕïĀÏ� ċãřðÿÕïăéşÛùĀ

ĊñąĒûÕñþðþĊõóĀéÝĂèÿãĂÏĀñčãŚçēėĀåăĒøÿēçĊÏĂçĎé�ÖçÏñþåÿĒÕčçØřõÕéóĀðøÕÒñĀïČóÏÒñÿēÕåăĒ�Ĝ� Ċðûñïçă

ĎâŚĊñĂĒïčØŚåřû� 4OPSLFM� øėĀùñÿèâćâûĀÏĀöèçêĂõçēėĀ� ØřõðčùŚøĀïĀñäĊâĂçĊÒñąĒûÕðçãŝØĀñŝÖċèãĊãûñăĒ

ĎâŚÐáþâėĀûðćřčãŚçēėĀ�ċãřÏĀñčØŚåřû�4OPSLFM�ðÿÕÒÕÖėĀÏÿâÒõĀïóĄÏÐûÕĊñąûâėĀçēėĀčùŚûðćřčÏóŚêĂõçēėĀ�ċóþ

ãŚûÕčØŚåřûČêóřÐĄēçĊùçąûêĂõçēėĀ�ÙĄĒÕûĀÖäćÏãñõÖÖÿèĎâŚÖĀÏĊñâĀñŝ

ÏĀñìÿàçĀñþèèÐÿèĊÒóąĒûçåăĒ ĎïřãŚûÕčØŚûĀÏĀöèçêĂõçēė ĀÖĄ ÕðÿÕÒÕĊâĂçùçŚĀãřûĎé�

ùóÿÕøÕÒñĀïČóÏÒñÿēÕåăĒ� Ĝ� øĂēçøĆâóÕ� ČâðëŔĀðøÿïìÿçæïĂãñåăĒØçþøÕÒñĀï� ĎâŚċÏř� øùñÿÞ
� ûÿÕÏò÷
�

ċóþČÙĊõăðã�ĎâŚçėĀĊåÒČçČóðăĊñąûâėĀçēėĀÐûÕĊðûñïçăĎéìÿàçĀãřûâŚõðãÿõĊûÕ�ċãřøùñÿÞý�ÏÿèČÙĊõăðã

ùÿçĎéìÿàçĀñþèèÐÿèĊÒóąĒûçìóÿÕÕĀççĂõĊÒóăðñŝ� ÙĄĒÕĊéšçñþèèÐÿèĊÒóąĒûçĊñąûâėĀçēėĀåăĒĎïřãŚûÕčØŚ

ûĀÏĀöÖĀÏĊùçąûêĂõçēėĀûðřĀÕċåŚÖñĂÕ�åėĀčùŚÏĀñìÿàçĀñþèèÐÿèĊÒóąĒûçčãŚçēėĀ�ċóþÏĀñõĂÖÿðċèãĊãûñăĒ

øėĀùñÿèĊñąûâėĀçēėĀ�čçØĀãĂïùĀûėĀçĀÖåĀÕåùĀñåÿēÕøûÕ�äćÏóâÒõĀïøėĀÒÿÛóÕ

ñþèè�"*1�	"JS�*OEFQFOEFOU�1SPQVMTJPO
�čçĊñąûâėĀçēėĀâăĊÙó�ĎííŕĀ�ĊñĂĒïïăÏĀñčØŚÕĀçÖñĂÕ

čçØřõÕéóĀðöãõññ÷åăĒ� ĜĚ� ČâðĊéšçÏĀñĊÏđèûûÏÙĂĊÖçĊùóõčçĊñąûĊìąĒûĎéčØŚĊêĀĎùïŚùñąûåėĀéÝĂÏñĂðĀ

ĊÒïăĊìąĒûøñŚĀÕÏñþċøĎííŕĀčãŚçēėĀ�ċèřÕûûÏĎâŚĊéšçñþèè�ĝ�éñþĊîååăĒïăÏĀñčØŚÕĀçčçéşÖÖĆèÿç�ĎâŚċÏř�

ñþèèÏÿÕùÿçĎûçēėĀ
�ñþèè�4UJSMJOH�&OHJOF
�ċóþñþèè�'VFM�$FMM�ČâðåÿēÕ�ĝ�ñþèèìĄĒÕìĀċèãĊãûñăĒ

ØçĂâãþÏÿĒõ�Ïñâ�ĊéšçċùóřÕÖÿâĊÏđèìóÿÕÕĀç�ÙĄÕĊñąûâėĀçēėĀ�ÐûÕÏûÕåÿìĊñąûĎåð�åĀÕÖăçĎâŚĊøçûñþèè

�"*1�ċèèøĊãûñŝóĂÕ�

ñþèè�4UJSMJOH�&OHJOF�ïăčØŚčçĊñąûâėĀçēėĀÐûÕøõăĊâç�ÛăĒéĆŔç�Öăç�ċóþĎåðčçûçĀÒã�čØŚÏĀñ

ĊêĀĎùïŚĊØąēûĊìóĂÕÏÿèûûÏÙĂĊÖçÖĀÏäÿÕûûÏÙĂĊÖçĊùóõĊìąĒûøñŚĀÕÒõĀïñŚûçčùŚÏÿèÐûÕĊùóõčçõÕÖñ�

4UJSMJOH� ÙĄĒÕĎéÐÿèĊÒóąĒûçóćÏøćèĊìąĒûøñŚĀÕÏñþċøĎííŕĀ� ċóŚõÖÿâĊÏđèčçċèãĊãûñăĒØçĂâãþÏÿĒõ�Ïñâ

�ñþèè�4UJSMJOH�&OHJOF�ïăÒõĀïÙÿèÙŚûççŚûðÏõřĀñþèèÏÿÕùÿçĎûçēėĀ�ċãřčùŚÏėĀóÿÕãĒėĀÏõřĀ�ċóþïăÒõĀïóĄÏ

éÝĂèÿãĂÏĀñåăĒÖėĀÏÿâ�	ðĂĒÕÒõĀïóĄÏïĀÏÐĄēçÖþåėĀčùŚéñþøĂåæĂîĀìóâóÕ




ĢĚ
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ûðřĀÕĎñÏđãĀï� ÏĀñìÿàçĀñþèèÐÿèĊÒóąĒûçÐûÕĊñąûâėĀçēėĀ� åăĒĊéšçûĀõĆæåĀÕðĆåæöĀøãñŝ� ÖĄÕïă

ÒõĀïÖėĀĊéšçÖþãŚûÕÙřûçìñĀÕ� čùŚâėĀûðćřčãŚçēėĀčùŚçĀçåăĒøĆâĊåřĀåăĒåėĀĎâŚ� ÖĄÕĎâŚïăÏĀñìÿàçĀčçÏĀñčØŚ

ÒõĀïñŚûçÖĀÏìóÿÕÕĀççĂõĊÒóăðñŝ�ïĀĊéšçċùóřÕÏėĀĊçĂâìóÿÕÕĀçčùŚÏÿèĊñąûâėĀçēėĀčçĊõóĀãřûïĀ

ñþèèÐÿèĊÒóąĒûçÐûÕĊñąûâėĀçēėĀçĂõĊÒóăðñŝïă�Ĝ�ñćéċèèÒąû�

ě�� čØŚìóÿÕÕĀçÖĀÏĊãĀéÝĂÏñáŝçĂõĊÒóăðñŝåâċåçĊÒñąĒûÕéşŢçĎíÖĀÏçēėĀïÿçâăĊÙó� ČâðøñŚĀÕ

ìóÿÕÕĀçĎííŕĀ� ĎéĊÏđèðÿÕċèãĊãûñăĒØçĂâãþÏÿĒõĪÏñâ� ċóŚõčØŚïûĊãûñŝĎííŕĀÐÿèĊìóĀčèÖÿÏñ� ïăÐŚûâă

ÒąûĊøăðÕåăĒĊÕăðè�ċãřåėĀÒõĀïĊñđõĎâŚãĒėĀ

Ĝ�� čØŚĎûçēėĀċñÕâÿçøćÕÖĀÏĊãĀéÝĂÏñáŝçĂõĊÒóăðñŝÐÿèĊìóĀčèÖÿÏñČâðãñÕ� ČâðïăċèãĊãûñăĒ

ØçĂâãþÏÿĒõ�Ïñâ�ċóþïûĊãûñŝĎííŕĀĊéšçñþèèøėĀñûÕ�ïăÐŚûâăÒąûåėĀÒõĀïĊñđõĎâŚøćÕÏõřĀñþèèčçÐŚû�ě�

ċãřĊøăðÕâÿÕÏõřĀ

ČâðčçéşÖÖĆèÿçĎâŚïăÏĀñêçõÏåÿēÕ�Ĝ�ñþèèĊÐŚĀâŚõðÏÿçĊñăðÏõřĀ�1SFTTVSJ[FE���XBUFS�/BWBM�

/VDMFBS� 1SPQVMTJPO� 4ZTUFN� ċóŚõĊóąûÏčØŚ� ÏĀñÐÿèĊÒóąĒûçČâðïûĊãûñŝĎííŕĀÐáþãŚûÕÏĀñ�

ÒõĀïĊÕăðèċóþčØŚĎûçēėĀċñÕâÿçøćÕÐÿèĊÒóąĒûçÐáþãŚûÕÏĀñåėĀÒõĀïĊñđõ

âÿÕçÿēçĎïřõřĀĊñąûâėĀçēėĀÖþčØŚĊåÒČçČóðăÏĀñÐÿèĊÒóąĒûçûðřĀÕĎñ�ÖþĊùđçĎâŚõřĀ�øĂĒÕøėĀÒÿÛåăĒøĆâåăĒçÿèõřĀ

ĊéšçùÿõčÖÐûÕñþèèÐÿèĊÒóąĒûçÐûÕĊñąûâėĀçēėĀçÿēçÏđÒąû��įċèãĊãûñăĒİ�çÿĒçĊûÕ



Ģě
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ìóÿÕÕĀçĎííŕĀ� ĎéĊÏđèðÿÕċèãĊãûñăĒØçĂâãþÏÿĒõĪÏñâ� ċóŚõčØŚïûĊãûñŝĎííŕĀÐÿèĊìóĀčèÖÿÏñ��

ïăÐŚûâăÒąûĊøăðÕåăĒĊÕăðè�ċãřåėĀÒõĀïĊñđõĎâŚãĒėĀ

Ĝ�� čØŚĎûçēėĀċñÕâÿçøćÕÖĀÏĊãĀéÝĂÏñáŝçĂõĊÒóăðñŝÐÿèĊìóĀčèÖÿÏñČâðãñÕ� ČâðïăċèãĊãûñăĒ

ØçĂâãþÏÿĒõ�Ïñâ� ċóþïûĊãûñŝĎííŕĀĊéšçñþèèøėĀñûÕ� ïăÐŚûâăÒąûåėĀÒõĀïĊñđõĎâŚøćÕÏõřĀñþèèčçÐŚû� ě��

ċãřĊøăðÕâÿÕÏõřĀ

ČâðčçéşÖÖĆèÿçĎâŚïăÏĀñêçõÏåÿēÕ�Ĝ�ñþèèĊÐŚĀâŚõðÏÿçĊñăðÏõřĀ�ĊñăðÏõřĀ�1SFTTVSJ[FE���XBUFS�

/BWBM�/VDMFBS�1SPQVMTJPO�4ZTUFN�ċóŚõĊóąûÏčØŚ�ÏĀñÐÿèĊÒóąĒûçČâðïûĊãûñŝĎííŕĀÐáþãŚûÕÏĀñ

ÒõĀïĊÕăðèċóþčØŚĎûçēėĀċñÕâÿçøćÕÐÿèĊÒóąĒûçÐáþãŚûÕÏĀñåėĀÒõĀïĊñđõ

¥�}¤}���¬

���§p�±�l�uj�o¤���|±��Ó±�
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ċèãĊãûñăĒØçĂâãþÏÿĒõ�Ïñâ� äćÏčØŚčçĊñąûâėĀçēėĀûðřĀÕċìñřùóĀðåÿĒõČóÏ� ïĀĊéšçĊõóĀçĀç��

ĊïąĒûĊéñăðèĊåăðèĊåăðèÏÿèċèãĊãûñăĒØçĂâûąĒç�Đ�åăĒäćÏÒĂâÒŚçÐĄēçîĀðùóÿÕ�ùĀÏìĂÖĀñáĀčçùóĀð�Đ�éşÖÖÿð

ûĀåĂ� ÒõĀïùçĀċçřçÐûÕìóÿÕÕĀç� ûĀðĆÏĀñčØŚÕĀç� ñĀÒĀ� ČâðĊ×ìĀþûðřĀÕðĂĒÕĊñąĒûÕÒõĀïéóûâîÿð

åăĒïăÏĀñõĂÖÿðïĀĊéšçĊõóĀçĀçċóþïăĊûÏøĀñåĀÕõĂØĀÏĀñÖėĀçõçïĀÏ� ñÿèñûÕÒõĀïéóûâîÿðÐûÕčØŚ�

ċèèĊãûñăĒØçĂâãþÏÿĒõ�Ïñâ�čçøîĀõþčãŚçēėĀ�ċèãĊãûñăĒØçĂâãþÏÿĒõ�Ïñâ�ÖĄÕðÿÕĊéšçåĀÕĊóąûÏåăĒĊùïĀþøï

åăĒøĆâčçéşÖÖĆèÿç

¤���|±��Ó±�r�­��1MPWS�rï��2?GECG�j�o���¤��u�¬� Í��¤���|±��Ó±��±�¥�i

j�o¦�i��¬¤�É|¤���Ò�§rÓ¥�}¤}���¬��¤����¨�����
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ûÕÒŝéñþÏûèÐûÕċèãĊãûñăĒãþÏÿĒõ���Ïñâ�éñþÏûèâŚõð

���¥�|o�olÖ���i��¥�}¤}���¬¤���|±��Ó±�r��|}�i�¬��i�|j�o����x
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ě�� ċêřçæĀãĆèõÏ� 	1PTJUJWF� 1MBUF
� ùïĀðäĄÕ� øĀñåăĒåėĀčùŚĊÏĂâéÝĂÏĂñĂðĀåėĀâŚõðãþÏÿĒõ�

ĎâûûÏĎÙãŝ�	1C0
�



Ĝ��ċêřçæĀãĆóè�	�/FHBUJWF�1MBUF�
�ùïĀðäĄÕ�øĀñåăĒåėĀčùŚĊÏĂâéÝĂÏĂñĂðĀåėĀâŚõðãþÏÿĒõìñĆç

�	4QPOHZ�-FBE�


ĝ��ċêřçÏÿēç� 	�4FQBSBUPS� 
�ùïĀðäĄÕ�ċêřçåăĒûðćřñþùõřĀÕċêřçæĀãĆèõÏÏÿèċêřçæĀãĆóè� ĊìąĒû

éŕûÕÏÿçĎïřčùŚċêřçæĀãĆåÿēÕøûÕØçĂâãĂâãřûäĄÕÏÿçĊÏĂâÏĀñóÿâõÕÖñ

Ğ��ÐÿēõċèãĊãûñăĒ�	1PMF
�ùïĀðäĄÕ�ċåřÕãþÏÿĒõðąĒçûûÏïĀÖĀÏëĀÒñûèåÿēÕ�Ĝ�Ðÿēõ�ÒąûÐÿēõèõÏċóþ

ÐÿēõóèïăøÿÛóÿÏ÷áŝïûÕĊùđçĎâŚåăĒëĀÒñûèùñąûÐÿēõûðřĀÕØÿâĊÖç

ğ�� ĊéóąûÏùïŚû� 	$POUBJOFS
� ùïĀðäĄÕ� îĀØçþèññÖĆøřõçãřĀÕĐ� ÐûÕĊÙóóŝċèãĊãûñăĒ� ĊØřç�

ċêřçæĀãĆèõÏ�ċêřçæĀãĆóè�ċêřçÏÿēçċóþçēėĀÏñâĎõŚîĀðčç

Ġ��ëĀÒñûèċèãĊãûñăĒ�	$PWFS
�ùïĀðäĄÕ�ëĀÒñûèċèãĊãûñăĒåėĀùçŚĀåăĒ�éŕûÕÏÿçïĂčùŚçēėĀÏñâ

ùÏûûÏÖĀÏċèãĊãûñăĒċóþéŕûÕÏÿçøĂĒÕċéóÏéóûïãřĀÕĐ�ÖĀÏîĀðçûÏĎïřčùŚãÏóÕĎéčçċèãĊãûñăĒ

ġ�� ëĀéŐâ� 	1MVH
� ùïĀðäĄÕ� ØřûÕčçëĀÒñûèċèãĊãûñăĒåăĒåėĀĎõŚĊìąĒûÏĀñĊãĂïûĂĊóđÏČãñĎóãŝ�

ÐáþéÝĂèÿãĂÏĀñèėĀñĆÕñÿÏ÷ĀÖĆÏçăēÖþãŚûÕïăØřûÕøėĀùñÿèñþèĀðċÏśøåăĒĊÏĂâÐĄēçîĀðčçċèãĊãûñăĒčùŚ

ñþĊùðûûÏĎéĎâŚâŚõð

ÏĀñéóřûðéñþÖĆ� čçøîĀõþâăøØĀñŝÖ
� åÿēÕċêřçèõÏċóþċêřçóèÏóĀðĊéšçãþÏÿĒõÙÿóĊíã

�	1C40
�


�ċóþûĂĊóđÏČåñĎóåŝøćÛĊøăðÏñâÙÿóíćñĂÏåėĀčùŚïÿçĊÖąûÖĀÕóÕûðřĀÕïĀÏċóþøřõçčùÛřÏóĀð

ĊéšççēėĀ�� ÐèõçÏĀñâăøØĀñŝÖäćÏÐÿèĊÒóąĒûçČâðÏĀñĎùóÐûÕûĂĊóđÏãñûçÖĀÏċêřçóèêřĀçåĀÕõÕÖñ

îĀðçûÏÏóÿèĊÐŚĀøćřĊÙóóŝåăĒċêřçèõÏ�

7. òćðŗé ( ���� � Āöć÷ëċÜǰßŠĂÜĔîòćÙøĂïĒïêđêĂøĊęìĊęìĈĕüšđóČęĂÖćøđêĉöĂĉđúĘÖēêøĕúêŤ×èąðäĉïĆêĉÖćø

ïĈøčÜøĆÖþćÝčÖîĊĚÝąêšĂÜöĊßŠĂÜÿĈĀøĆïøąïć÷ĒÖŢÿìĊęđÖĉé×ċĚîõć÷ĔîĒïêđêĂøĊęĔĀšøąđĀ÷ĂĂÖĕðĕéšéšü÷ 

ÖćøðúŠĂ÷ðøąÝč ĔîÿõćüąéĊÿßćøŤÝ� ìĆĚÜĒñŠîïüÖĒúąĒñŠîúïÖúć÷đðŨîêąÖĆęüàĆúđôêǰ	���
4)� ĒúąĂĉ
đúĘÖēìøĕúìŤÿĎâđÿĊ÷ÖøéàĆúôĎøĉÖìĈĔĀšöĆîđÝČĂÝćÜúÜĂ÷ŠćÜöćÖĒúąÿŠüîĔĀâŠÖúć÷đðŨîîĚĈ�ǰ×ïüîÖćøéĊÿßćøŤÝëĎÖ

×ĆïđÙúČęĂîēé÷ÖćøĕĀú×ĂÜĂĉđúĘÖêøĂîÝćÖĒñŠîúïñŠćîìćÜüÜÝøõć÷îĂÖÖúĆïđ×šćÿĎŠđàúúŤìĊęĒñŠîïüÖ� 

ðäĉÖĉøĉ÷ćĒñŠîúï� 

����� � 	�
Ō4(
�� ĺ ���
4(�� � 	��
�� � 2FŌ 

ðäĉÖĉøĉ÷ćĒñŠîïüÖ� 

��
2(�� � 	�
Ō4(
�� � 3	��
�� � 2FŌ ĺ ���
4(�� � 2	2
��� 

ðäĉÖĉøĉ÷ćìĆĚÜĀöéÿćöćøëđ×Ċ÷îđðŨî 

����� � ��
2(�� � 2	2�
4(
�� ĺ 2���
4(�� � 2	2
��� 

ñúøüö×ĂÜöüúēöđúÖčú×ĂÜÿćøêĆĚÜêšîđðŨîǰ�����ǰ������ éĆÜîĆĚîĔîìćÜìùþãĊđàúúŤÿćöćøëñúĉêÿĂÜ
ĀîŠü÷ǰ�
�
�
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õÕñûè�Ĝ�øÿéâĀùŝ�ČâðċãřóþÒñÿēÕčùŚØĀñŝÖċèãĊãûñăĒÖçäĄÕÒřĀÒõĀïãřĀÕøÿÏĎííŕĀ�	7PMUBHF
�ğĠĚ�W�

ċóŚõØĀñŝÖãřûûăÏ�ğ�ØÿĒõČïÕ

ĝ�� ÏĀñØĀñŝÖñĆçċñÕ� 	&RVBMJ[JOH� $IBSHF
� �� ÒąûÏĀñØĀñŝÖĊìąĒûÏñþãĆŚçčùŚĊÙóóŝĎííŕĀĊÒïă

åĆÏĊÙóóŝčçċèãĊãûñăĒûðćřčçøäĀçþØĀñŝÖøćÕøĆâ�ãĀïÒćřïąûÏĀñčØŚċèãĊãûñăĒĊñąûâėĀçēėĀØçĂâãþÏÿĒõ�Ïñâ

ÐûÕøùñÿÞý�čùŚâėĀĊçĂçÏĀñØĀñŝÖñĆçċñÕ�åĆÏõÕñûè�ě�Ċâąûç�ČâðċãřóþÒñÿēÕčùŚØĀñŝÖċèãĊãûñăĒÖçäĄÕ

ÒřĀÒõĀïãřĀÕøÿÏĎííŕĀ�	7PMUBHF
�ğĠĚ�W�ċóŚõØĀñŝÖãřûûăÏ�ġ�ěĚ�ØÿĒõČïÕ�ČâðñþùõřĀÕÏĀñâėĀĊçĂçÏĀñ

čùŚÒřĀÒõĀïùçĀċçřç�ċóþ�ûĆáùîćïĂÐûÕċèãĊãûñăĒûðřĀÕčÏóŚØĂâ

ÏĀñâĂøØĀñŝÖåĆÏõÕñûè�Ğ�Ċâąûç�čçøîĀõþÏĀñåėĀÕĀçéÏãĂÐûÕĊñąûâėĀçēėĀĊéšçĎéĎâŚçŚûðïĀÏ

åăĒċèãĊãûñăĒ� ĊñąûâėĀçēėĀÖþûðćřčçøäĀçþãĒėĀåăĒøĆâ� âÿÕçÿēçĊìąĒûčùŚéÝĂÏĂñĂðĀĎííŕĀĊÒïăčçĊÙóóŝøïèćñáŝ

ãĀïÒćřïąûÏĀñčØŚċèãĊãûñăĒĊñąûâėĀçēėĀØçĂâãþÏÿĒõ�Ïñâ� ÐûÕøùñÿÞý� ÏėĀùçâčùŚâėĀĊçĂçÏĀñâĂøØĀñŝÖ

ċèãĊãûñăĒčùŚûðćřčçøäĀçþãĒėĀøĆâåĆÏõÕñûè�Ğ�Ċâąûç
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ÏĀñèėĀñĆÕñÿÏ÷ĀãĀïõÕñûè

õĂæăĊãĂïøĀñóþóĀðûĂĊóđÏČåñĎóãŝ

ě�� ÏĀñãñõÖċèèøĆřïÒąû� ÏĀñøĆřïãñõÖÒõĀïùçĀċçřçċóþûĆáùîćïĂÐûÕċèãĊãûñăĒ� ČâðøĆřï

ĊóąûÏùçĄĒÕãÿõãřûùçĄĒÕØĆâåăĒøĀïĀñäĊÐŚĀäĄÕÕřĀðåăĒøĆâ� ĊìąĒûéñþĊïĂçøäĀçþÐûÕċèãĊãûñŝñăĒåÿēÕùïâ

čçĊñąû� øäĂãĂçăēÖþäćÏèÿçåĄÏċóþċøâÕûðřĀÕØÿâĊÖçčçùŚûÕÒõèÒĆï� ĊìąĒûčùŚóćÏĊñąûåñĀèøäĀçþÐûÕ

ċèãĊãûñăĒ

ÏĀñãñõÖċèèøĆřïÖþãŚûÕâėĀĊçĂçÏĀñċÏŚĎÐãřûĎé

ě�ě�ùĀÏĊñąûĊåăðèåřĀÖþãŚûÕãñõÖøûèåĆÏõÕñûè�ěĜ�ØÿĒõČïÕ�

ě�Ĝ�ùĀÏĊñąûõĂĒÕãŚûÕãñõÖøûèåĆÏõÕñûè�Ğ�ØÿĒõČïÕ

ě�ĝ�ÏřûçØĀñŝÖċèãĊãûñăĒ

ě�Ğ�ÏřûçĊåăðèåřĀ

ě�ğ�ĊõóĀïăÏĀñåėĀÏĀñØĀñŝÖñĆçċñÕ�	&RVBMJ[JOH�$IBSHF
�ċóþ�ÏĀñâĂøØĀñŝÖåĆÏõÕñûè�Ğ�Ċâąûç

Ĝ��ÏĀñãñõÖûðřĀÕóþĊûăðâ�ÖþïăÏĀñãñõÖøûèÒõĀïùçĀċçřçċóþûĆáùîćïĂċèãĊãûŝñăĒåĆÏãÿõ

čçñþèèåĆÏĊâąûçùñąûñþùõřĀÕ�ěĜ�äĄÕ�ĜĞ�ØÿõČïÕ�ùóÿÕïăÏĀñØĀñŝÖñĆçċñÕ�	&RVBMJ[JOH�$IBSHF
�

ÏñþèõçÏĀñçăēĊìąĒûãñõÖøûèõřĀċèãĊãûñăĒåĆÏãÿõïăÒřĀĎÏóŚĊÒăðÕÏÿç� ċèãĊãûñăĒåăĒïăÒřĀãĒėĀÏõřĀéÏãĂÖþ

ãŚûÕäćÏçėĀĎéãñõÖøûè

� ĊéšçĊñąûÕéÏãĂåăĒċèãĊãûñăĒÖþïăÏĀñéóřûðÏśĀÙĎüČâñĊÖçċóþûûÏÙĂĊÖç� ÏśĀÙìõÏçăēĊÏĂâïĀÖĀÏ�

éÝĂÏĂñĂðĀĊÒïăÐûÕçēėĀčçċèãĊãûñăĒčçøĀñóþóĀðûĂĊóđÏČåñĎóãŝùóÿÕčØŚÕĀçċèãĊãûñăĒĎâŚØřõÕùçĄĒÕ

ĊÏáßŝõÿâñþâÿèøĀñóþóĀðûĂĊóđÏČåñĎóãŝÖþãėĀóÕċóþãŚûÕïăÏĀñĊãĂï� ÏĀñĊãĂïøĀñóþóĀðûĂĊóđÏČåñ

ĎóãŝÖþĊÏĂâÐĄēç�ěĜ�äĄÕ�ĜĞ�ØÿĒõČïÕùóÿÕÏĀñØĀñŝÖ�ĊçąĒûÕÖĀÏĊõóĀØĀñŝÖÖþåėĀĎùŚĊÏĂâÏśĀÙċóþÖþåėĀčùŚ

ñþâÿèøĀñóþóĀðûĂĊóđÏČåñĎóãŝøćÕÐĄēç� ùóÿÕ� ěĜ� äĄÕ� ĜĞ� ØÿĒõČïÕÖþåėĀčùŚñþâÿèøĀñóþóĀðûĂĊóđÏ�

ČåñĎóãŝÏóÿèïĀïÿĒçÒÕċóþÖþåėĀĎùŚïăÏĀñĊãĂïøĀñóþóĀðûĂĊóđÏČåñĎóãŝčçñþâÿèåăĒĊùïĀþøïĎâŚ��

ÏĀñâėĀĊçĂçÏĀñéÝĂèÿãĂÏĀñĊãĂïøĀñóþóĀðûĂĊóđÏČåñĎóãĖéÏãĂ� ÖþïăØĀñĖÖñĆçċñÕ� 	&RVBMJ[JOH�

$IBSHF
� ċóþãñõÖøîĀìċèãĊãûñăĒûðřĀÕóþĊûăðâ� ùóÿÕÖĀÏĊãĂïøĀñóþóĀðûĂĊóđÏČåñĎóãŝĊøñđÖÖþ

ïăÏĀñåėĀÏĀñØĀñŝÖéÝĂèÿãĂÏĀñ� éñþïĀá� ě� äĄÕ� Ĝ� ØÿĒõČïÕĊìąĒûčùŚøĀñóþóĀðûĂĊóđÏČåñĎóãŝ� ïăÏĀñ

êøïÏÿçåăĒâă� øĀñóþóĀðûĂĊóđÏČåñĎóãŝåăĒčØŚĊãĂïÖþĊéšççēėĀåăĒûûÏïĀÖĀÏĊÒñąĒûÕåėĀçēėĀÏóÿĒçċóþãŚûÕäćÏ

åâøûèâŚõðÙĂóĊõûñŝĎçĊãñãÏřûçåăĒÖþïăÏĀñĊãĂï
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åâøûèĎíñÿĒõ
ÏĀñåâøûèåăĒØąĒû�˧JMMJBNQ�MFBL�UFTU�ĊéšçÏĀñåâøûèÙĄĒÕåăĒÖþïăÐĄēçåĆÏûĀåĂãðŝÏÿèċèãĊãûñăĒ

åĆÏãÿõ�ÏĀñåâøûèçăēĊéšçÏĀñùĀÖĆâåăĒïăĎíñÿĒõċóþÖþåėĀčùŚøĀïĀñäùĀãėĀċùçřÕåăĒĎíñÿĒõĎâŚ

ãñõÖÖĆâĊØąĒûïãřûøĀðĎí
ÏĀñåâøûèåăĒØąĒû� 5PSRVF� UFTU� ĊéšçÏĀñãñõÖÒõĀïċçřçÐûÕøĀðĎíċèãĊãûñăĒČâðčØŚ�

éñþċÖõÿâċñÕèĂâčùŚĎâŚ� ģğ� äĄÕ� ěĚĚ� MC�GU� ÏĀñãñõÖçăēÖþïăåĆÏ� Ġ� ĊâąûçĊìąĒûĊØđÒõřĀĎïřïăČèóåŝ�

ãÿõĎùçåăĒùóõïÙĄĒÕÖþåėĀĎùŚĊÏĂâÒõĀïñŚûçĎâŚ

åâøûèïĂóóĂČõóãŝâñûéĊåø
ĊéšçÏĀñåâøûèċñÕãŚĀçåĀçñþùõřĀÕÒÿĒõċèãĊãûñăĒċóþøĀðãřûñþùõřĀÕċèãĊãûñăĒ� ÖþïăÏĀñ

åâøûèĊõóĀċèãĊãûñăĒïăÏĀñðŚĀðċèãĊãûñăĒĊÐŚĀùñąûûûÏ� ĊõóĀåâøûèãŚûÕïăÏĀñâĂøØĀñŝÖûðřĀÕçŚûð�

ě
ĚĚĚ�ċûïéŘċóþïăÏĀñÒóĀâĊÒóąĒûçĎâŚ�ě�ïĂóïĂČõóãŝãřû�ěĚĚ�ċûïéŘčçøĀðãřûñþùõřĀÕċèãĊãûñăĒ

åėĀÒõĀïøþûĀâĊéšçéñþÖėĀ
åėĀÒõĀïøþûĀâùðâøĀñóþóĀðûĂĊóđÏČåñĎóãŝøçĂïÖĀÏċèãĊãûñăĒċóþøĀðĎíûðřĀÕøïĒėĀĊøïû

ÐŚûÏėĀùçâÏĀñåėĀÕĀçîĀðčçùŚûÕċèãĊãûñăĒĊñąûâėĀçēėĀ

ě��ùŚĀïøćèèĆùñăĒèñĂĊõáùŚûÕċèãĊãûñăĒċóþĊùçąûùŚûÕċèãĊãûñăĒ

Ĝ��čøřĊøąēûÒóĆïċÐçċóþÐĀûðřĀÕïĂãØĂâ

ĝ��ùŚĀïçėĀĊùóđÏåĆÏØçĂãĊÐŚĀĎéĊâđâÐĀâ

Ğ��ĊÒñąĒûÕïąûåĆÏØçĂâãŚûÕĊéšç×çõçĎííŕĀ

ğ��ċèãĊãûñăĒĎïřïăÏĀñčØŚÏĀñûðćř

Ġ��ñþèèñþèĀðûĀÏĀöãŚûÕåėĀÕĀç

ġ��ãŚûÕčØŚċêřçðĀÕñûÕùĀÏïăÕĀçåăĒãŚûÕçÿĒÕùñąûçûçåÿèċèãĊãûñăĒ

ÖþĊùđçõřĀÐÿēçãûçÏĀñéÝĂèÿãĂÕĀçċóþÏĀñèėĀñĆÕñÿÏ÷ĀãĀïõÕñûèÐûÕċèãĊãûñăĒĊñąûâėĀçēėĀ

ÒřûçÐŚĀÕóþĊûăðâûřûçċóþÙÿèÙŚûç� ÙĄĒÕóŚõçċóŚõċãřĊéšçîĀñþÕĀçÐûÕÏėĀóÿÕìóéñþÖėĀĊñąû� ċãřÏĀñ

âėĀĊçĂçÏĀñåĆÏÐÿēçãûçóŚõçïăÒõĀïøėĀÒÿÛåÿēÕčçċÕřÒõĀïéóûâîÿð�ċóþċÕřûĀðĆÏĀñčØŚÕĀçÐûÕċèãĊãûñăĒ

ČâðÖĀÏøäĂãĂÐûÕċèãĊãûñăĒĊñąûâėĀçēėĀØçĂâãþÏÿĒõ�Ïñâ� ãñĀûÿÏ÷ñ� )BXLFS� ÙĄĒÕčØŚčçĊñąûâėĀçēėĀÐûÕ

øùñÿÞý��ïăûĀðĆÏĀñčØŚÕĀç�ğ�Ī�ěĚ�éő�ÐĄēçûðćřÏÿèøîĀìÏĀñéÝĂèÿãĂÕĀçċóþÏĀñèėĀñĆÕñÿÏ÷Ā
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ċçõåĀÕÏĀñÙřûïÒąçøîĀìċèãĊãûñăĒØĆâĊâĂï�<Ġ>

ċçõåĀÕÏĀñìÿàçĀĊìąĒûčùŚÏñïûćřåùĀñĊñąûøĀïĀñäÙřûïÒąçøîĀìċóþøñŚĀÕ

ċèãĊãûñăĒċèèãþÏÿĒõ�Ïñâ�øėĀùñÿèĊñąûâėĀçēėĀ

ċèãĊãûñăĒØçĂâãþÏÿĒõ�Ïñâ� ÖþøćÛĊøăðÒõĀïøĀïĀñäčçÏĀññÿèéñþÖĆĊïąĒûäćÏâĂøØĀñĖÖ�

ĊéšçĊõóĀçĀçĊÏĂçĎé�ĊçąĒûÕÖĀÏ�ÏĀñãÏêóĄÏÐûÕãþÏÿĒõÙÿóĊíã�ìõÏïÿçøñŚĀÕÏñþċøĎííŕĀêřĀçéÝĂÏĂñĂðĀ

ĊÒïăÙÿóĊíãøûÕãřû� � ãþÏÿĒõċóþãþÏÿĒõĎâûśûÏĎÙâŝÙĄĒÕĊéšçõÿøâĆåăĒčØŚÕĀçûðćřèçċêřçċèãĊãûñăĒ
� ÖþåėĀ

éÝĂÏĂñĂðĀÏÿèÏñâÙÿóíćñĂÏčçûĂĊóđÏČåñĎóåŝĊìąĒûÏřûãÿõĊéšçãþÏÿĒõÙÿóĊíã� ãþÏÿĒõÙÿóĊíããûçċñÏÖþÏřûãÿõ�

čçøîĀõþøÿáÞĀç� ċóþøĀïĀñäðŚûçÏóÿèĎéĊéšçãþÏÿĒõ� ãþÏÿĒõĎâûđûÏĎÙâŝċóþÏñâÏėĀïþäÿçĎâŚ�

ûðřĀÕÕřĀðâĀðĊïąĒûċèãĊãûñăĒØĀñŝÖéñþÖĆĊÐŚĀĎéčùïř� ċãřĊïąĒûċèãĊãûñăĒêřĀçõÕÖñÏĀñØĀñŝÖċóþÏĀñâĂøØĀñŝÖ�

ùóĀðÒñÿēÕ� ãþÏÿĒõÙÿóĊíãèĀÕøřõçÖþĎïřĎâŚñõïãÿõÏÿèûĂĊóđÏČåñĎóåŝċóþÒřûð� Đ� ċéóÕĊéšçñćéċèè

êóĄÏåăĒĊøäăðñåăĒĎïřóþóĀðčçñþùõřĀÕÏĀñØĀñŝÖéñþÖĆûăÏãřûĎé� âÿÕçÿēç� ċêřçãþÏÿĒõåăĒåėĀéÝĂÏĂñĂðĀĎííŕĀ

ĊÒïăÖþóâéñĂïĀáóÕĊñąĒûð�ÏĀñêóĂãĎííŕĀÖþóâóÕĊïąĒûĊõóĀêřĀçĎé�

4VMGBUJPO� ÖþĊÏĂâÐĄēçčçċèãĊãûñăĒØçĂâãþÏÿĒõ�Ïñâ� ĊïąĒûìõÏïÿçĎâŚñÿèéñþÖĆĎïřĊìăðÕìû�

čçñþùõřĀÕÏĀñâėĀĊçĂçÏĀñãĀïéÏãĂ� ïÿçÐÿâÐõĀÕÏĀñØĀñŝÖĎí� ÏĀñøþøïÐûÕÙÿóĊíãÏđÐðĀðûûÏĎé

ûðřĀÕøĆâÐÿēõ� åėĀčùŚċêřçċãÏċóþåėĀóĀðċèãĊãûñăĒ� čçåăĒøĆâìąēçåăĒċêřçÐûÕċèãĊãûñăĒĎïřøĀïĀñä

åăĒÖþÖřĀðÏñþċøÖçåėĀčùŚÒõĀïÖĆÐûÕċèãĊãûñăĒóâóÕûðřĀÕïĀÏ� çûÏÖĀÏçăēčçøřõçÐûÕÙÿóĊíã��

	ÐûÕãþÏÿĒõÙÿóĊíã
� ÖþĎïřĎâŚÏóÿèĎéåăĒûĂĊóđÏČåñĎóåŝĊìąĒûĊéšçÏñâÙÿóíćñĂÏ� 4VMGBUJPO� øĀïĀñä�

ùóăÏĊóăĒðÕĎâŚùĀÏċèãĊãûñăĒäćÏØĀñŝÖčùïřûðřĀÕĊãđïåăĒåÿçåăùóÿÕÖĀÏñûèÏĀñâăøØĀñŝÖ� ċèãĊãûñăĒ

åăĒĊÏĂâÙÿóĊíØÿĒçÖþċøâÕÒõĀïãŚĀçåĀçîĀðčçåăĒøćÕċóþïăêóãřûõÕÖñÏĀñØĀñŝÖ� ĊéšçêóčùŚčØŚĊõóĀ

čçÏĀñØĀñŝÖçĀç�ïăéñþøĂåæĂîĀìçŚûðóÕċóþÏĀñØĀñŝÖĎïřøïèćñáŝċóþûĆáùîćïĂÐûÕċèãĊãûñăĒøćÕÐĄēç��

ÖĄÕĊéšçĊùãĆêóõřĀåėĀĎïċèãĊãûñăĒØçĂâãþÏÿĒõ�Ïñâ�ÖĄÕïăûĀðĆÏĀñčØŚÕĀçÖėĀÏÿâ

�ĊéšçÏñþèõçÏĀñÐûÕÏĀñðŚûçÏóÿèÐûÕ�4VMGBUJPO�ÐûÕċèãĊãûñăĒãþÏÿĒõ�Ïñâ�%FTVMGBUJPO�

øĀïĀñäåėĀĎâŚČâðÖřĀðÏñþċøĎííŕĀåăĒĊùïĀþøïñþùõřĀÕÐÿēõĎííŕĀåÿēÕøûÕÐûÕċèãĊãûñăĒ� ĊìąĒûåėĀÏĀñ

åóĀðêóĄÏÙÿóĊíãåăĒĊÏĂâÐĄēçèçċêřç� ċãřÏñþèõçÏĀñ� %FTVMGBUJPO� ÖþĎïřĎâŚêóùĀÏċêřçãþÏÿĒõ

îĀðčç� ċèãĊãûñăĒĊøăðùĀðĎéïĀÏÖĀÏÏĀñčØŚÕĀçåăĒĎïřĊùïĀþøï� ùñąûċêřçÕûĊçąĒûÕÖĀÏûĆáùîćïĂ�

øćÕĊÏĂçùñąûÏĀñØĀñŝÖïĀÏĊÏĂçĎé�
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ÏÿâÏñřûçåăĒïăčØŚûðćřčç�åñ��ìûøÿÕĊÐé�ãÿõĊñąûĊùóđÏ�	4UFFM�4IJQ�)VMM
�čãŚċçõçēėĀøĀïĀñäĊÏĂâÏĀñ

ÏÿâÏñřûç�	$PSSPTJPO
�ĎâŚĊçąĒûÕÖĀÏéÝĂÏñĂðĀåĀÕĎííŕĀĊÒïă�	&MFDUSPDIFNJDBM�3FBDUJPO
�åăĒĊÏĂâÐĄēç�

ãĀïæññïØĀãĂñþùõřĀÕçēėĀåþĊóċóþãÿõĊñąûĊùóđÏ� ÙĄĒÕÏĀñÏÿâÏñřûççăēùĀÏéóřûðčùŚĊÏĂâÐĄēçĊéšçĊõóĀçĀç�

ČâðĎïřĎâŚñÿèÏĀñéŕûÕÏÿçÖþåėĀčùŚĊÏĂâÏĀñêĆÏñřûç� ĊÏĂâÒõĀïĊøăðùĀðãřûĊñąû� çûÏÖĀÏĊñąûċóŚõ� åñ��

ïăñĀÕðÏĊñąû�	4MJQ�8BZ
�åăĒïăøřõçéñþÏûèåăĒĊéšçČÒñÕøñŚĀÕĊùóđÏčãŚåþĊó�	*NNFSHFE�4FBXBUFS�
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ěĚĞ

4UFFM� 4USVDUVSF
� øėĀùñÿèçėĀĊñąûÐĄēçïĀÙřûïåėĀãÿõĊñąûčãŚċçõçēėĀċóþÏĀñÙřûïåėĀĊìóĀċóþčèÖÿÏñĊñąû��

åăĒãŚûÕĎâŚñÿèÏĀñéŕûÕÏÿçÏĀñÏÿâÏñřûçĊØřçĊâăðõÏÿèĊñąû� ĊìąĒûâėĀñÕøîĀìÒõĀïìñŚûïčØŚñĀØÏĀñ�

ÙřûïåėĀĊñąû�

ÏĀñéŕûÕÏÿçÏĀñÏÿâÏñřûçÐûÕãÿõĊñąû�ċóþñĀÕðÏĊñąûčçéşÖÖĆèÿçøĀïĀñäÏñþåėĀĎâŚčç�ĝ�óÿÏ÷áþ

ĎâŚċÏř� ÏĀñåĀøăÏÿçøçĂï� 	$PBUJOH
�ÏĀñčØŚñþèèøÿÕÏþøăÏÿçÏñřûç� 	4BDSJȼDJBM�"OPEF�$BUIPEJD�

1SPUFDUJPO�� 4"$1
� ċóþÏĀñčØŚñþèèÏñþċøĎííŕĀÏÿçÏñřûç� 	*NQSFTTFE� $VSSFOU� $BUIPEJD�

1SPUFDUJPO�� *$$1
� ċãřóþóÿÏ÷áþïăéñþøĂåæĂîĀìċóþÐŚûâă�ÐŚûĊøăðãřĀÕÏÿç� ČâðčçéşÖÖĆèÿçñþèè�

*$$1� ĊéšçĊåÒČçČóðăøėĀùñÿèÏĀñéŕûÕÏÿçÏĀñÏÿâÏñřûçåăĒçĂðïčØŚÏÿçûðřĀÕċìñřùóĀð� åÿēÕčçĊñąûøĂçÒŚĀ

Ċñąûñè� ċóþČÒñÕøñŚĀÕĊùóđÏčãŚåþĊó� ĊçąĒûÕÖĀÏĊïąĒûìĂÖĀñáĀčçċÕřÐûÕÒõĀïøþâõÏčçÏĀñãĂâãÿēÕ

éñþøĂåæĂîĀì� ÏĀñèėĀñĆÕñÿÏ÷ĀċóþÕèéñþïĀáčçÏĀñèėĀñĆÕñÿÏ÷ĀčçñþðþðĀõċóŚõ� ïăÐŚûĎâŚĊéñăðè

ÏõřĀûăÏ�Ĝ�õĂæă�ûðřĀÕĎñÏđãĀïñþèè�*$$1�ãŚûÕÏĀñĊåÒČçČóðăċóþÏĀñûûÏċèèåăĒÙÿèÙŚûçÏõřĀ�

ÏĀñéŕûÕÏÿçÏĀñÏÿâÏñřûçÐûÕãÿõĊñąûċóþČÒñÕøñŚĀÕĊùóđÏčãŚåþĊóâŚõðõĂæăÏĀñåĀøăÏÿçøçĂï

� 	$PBUJOH
� ĊéšçõĂæăÏĀñìąēçÞĀçøėĀùñÿèÏĀñéŕûÕÏÿçÏĀñÏÿâÏñřûç� ČâðõĂæăÏĀñçăēĊéšçÏĀñéŕûÕÏÿç

ÏĀñÏÿâÏñřûçČâðĎïřčùŚĊùóđÏ� 	#BSF� 4UFFM
� øÿïêÿøÏÿèçēėĀåþĊóČâðãñÕ� ÙĄĒÕøăïăÏĀñĊøąĒûïøîĀìĎé

ãĀïĊõóĀÐĄēçûðćřÏÿèÒĆáîĀìÐûÕøă�ÏñþèõçÏĀñĊãñăðïìąēçêĂõċóþÏĀñåĀøă�éñþÏûèÏÿèûĀÖĊÏĂâÏĀñ

ØėĀñĆâÐáþÏĀñčØŚÕĀçåėĀčùŚøăùóĆâñřûçûûÏÏřûçĊõóĀåėĀčùŚĊçąēûĊùóđÏøÿïêÿøÏÿèçēėĀåþĊóČâðãñÕÙĄĒÕ

ÖþåėĀčùŚĊÏĂâÏĀñÏÿâÏñřûç�á�ÖĆâåăĒØėĀñĆâ�âÿÕçÿēçõĂæăÏĀñčØŚøÿÕÏþøăûĀČçâÏÿçÏñřûç�	4"$1
�ÖĄÕĊéšç

ïĀãñÏĀñåăĒčØŚÒõèÒćřÏÿçčçÏñáăåăĒøăÏÿçøçĂïĎïřøïèćñáŝùñąûØėĀñĆâÖĀÏÏĀñčØŚÕĀç� ûðřĀÕĎñÏđãĀïõĂæă�

4"$1�ïăÐŚûâŚûð�Ĝ�éñþÏĀñÒąû�éñþÏĀñċñÏ�âŚõðùóÿÏÏĀñåėĀÕĀçÐûÕñþèè�4"$1�øÿÕÏþøăûĀČçâ

çÿēçĊïąĒûčØŚÕĀçĎéĊñąĒûðĐÖþøóĀðãÿõĊçąĒûÕÖĀÏéÝĂÏñĂðĀĎííŕĀĊÒïăâÿÕċøâÕãÿõûðřĀÕčçñćéåăĒ� ě� åėĀčùŚ

ãŚûÕïăÏĀñĊéóăĒðçøÿÕÏþøăûĀČçâÙĄĒÕõÕñûèÏĀñĊéóăĒðçÐĄēçûðćřÏÿèøîĀìÏĀñÏÿâÏñřûçċóþÐçĀâÐûÕ

ãÿõøÿÕÏþøăÙĄĒÕČâðéÏãĂĎïřĊÏĂç� ě�Ĝ� éő� éñþÏĀñåăĒøûÕûėĀçĀÖÏĀñéŕûÕÏÿçÒñûèÒóĆïèñĂĊõáĎïřÏõŚĀÕ�

ÖĄÕãŚûÕčØŚÖėĀçõçøÿÕÏþøăûĀČçâÖėĀçõçïĀÏċóþčçÏñáăÐûÕñĀÕðÏĊñąûÏĀñĊéóăĒðçãÿõøÿÕÏþøăûĀČçâçÿēç

åėĀĎâŚðĀÏĊçąĒûÕÖĀÏãŚûÕåėĀčãŚçēėĀ
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ěĚğ

ñþèè�*$$1�ČâðùóÿÏÏĀñċóŚõïăóÿÏ÷áþÒóŚĀðÏÿèñþèè�4"$1�åăĒõřĀåÿēÕ�Ĝ�ñþèè�čØŚùóÿÏÏĀñ�

éŕûÕÏÿçÏĀñÏÿâÏñřûçâŚõðÏñþċøĎííŕĀùĀÏċãřċùóřÕÏėĀĊçĂâÐûÕÏñþċøĎííŕĀçÿēçãřĀÕÏÿç��

ÏóřĀõÒąû� ĊïąĒûĊÏĂâøîĀìÏĀñÏÿâÏñřûçøÿÕÏþøăÖþéóřûðÏñþċøĎííŕĀûûÏïĀâŚõðÏñþèõçÏĀñĎííŕĀ

ĊÒïăÙĄĒÕêóÖĀÏÏñþèõçÏĀñçăēøÿÕÏþøăûĀČçâÖþĊÏĂâÏĀñøóĀðãÿõùñąûĊøăðøóþãÿõĊûÕ� ĊéšçåăĒïĀÐûÕ�

ÒėĀõřĀ�4BDSJȼDJBM�"OPEF�ċóþéñĂïĀáÏñþċøĎííŕĀÖþäćÏÒõèÒĆïċóþÖėĀÏÿââŚõðÐçĀâċóþÒĆáøïèÿãĂ

ÐûÕøÿÕÏþøăûĀČçâ�	4FMG�SFHVMBUFE


�¡���¬�¶����ii���±�o����­�x���

j�o�����'KNPCQQCB�!SPPCLR�

!?RFMBGA�.PMRCARGML��'!!.�

�¡���¬�µ�i������}���

j�o��oi���i��i�Ò��

§�rÒ�o¤���i��§rÓo��
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ěĚĠ

čçÐáþåăĒñþèè� *$$1� âÿÕċøâÕčçñćéåăĒ� Ĝ� čØŚċùóřÕÖřĀðĎííŕĀÏñþċøãñÕÖĀÏîĀðçûÏ��

	&YUFSOBM�%$�1PXFS�4VQQMZ
�ÙĄĒÕøĀïĀñäÖřĀðÏñþċøĎííŕĀĎâŚïĀÏĊåřĀåăĒãŚûÕÏĀñċóþċêřÏñþÖĀð

ÏĀñéŕûÕÏÿçĎâŚÏõŚĀÕåėĀčùŚčØŚÖėĀçõç� "OPEF� çŚûðÏõřĀõĂæă� 4"$1� ïĀÏ� ČâðéñĂïĀáÏñþċøĎííŕĀ

øĀïĀñäÒõèÒĆïÖĀÏîĀðçûÏãĀïÒõĀïãŚûÕÏĀñÐûÕêćŚčØŚ� ċèè� ˧BOVBM� ċóþċèè� "VUPNBUJD�

ċóþåėĀčùŚãÿõ�"OPEF�åăĒčØŚøóĀðãÿõçŚûðïĀÏÐáþéóřûðÏñþċøĎííŕĀÙĄĒÕČâðéÏãĂõÕñûèÏĀñĊéóăĒðç

åâċåçÐûÕ� "OPEF� ïăñþðþĊõóĀãÿēÕċãř� ěĚ� éőÐĄēçĎé� ÐĄēçûðćřÏÿèÏĀñûûÏċèèċóþØçĂâ� "OPEF��

åăĒĊóąûÏčØŚ�çûÏÖĀÏçăēÖĆâĊâřçåăĒøėĀÒÿÛûÿçùçĄĒÕÐûÕñþèè�*$$1�åăĒñþèè�4"$1�ĎïřøĀïĀñäåėĀĎâŚ�Òąû�

*$$1� øĀïĀñääćÏČéñċÏñïčùŚïăÏĀñéŕûÕÏÿçċèèĊÏĂçĊÏáßŝĊóđÏçŚûð� 	1SPHSBNNBCMF� 4NBMM�

0WFS�1SPUFDUJPO
�âŚõðĊùãĆçăēåėĀčùŚñþèè�*$$1�ïăÐŚûĎâŚĊéñăðèÏõřĀñþèè�4"$1�ûðřĀÕØÿâĊÖçċóþ

çĂðïčØŚÏÿçûðřĀÕċìñřùóĀðøėĀùñÿèĊñąûñè�ĊñąûøĂçÒŚĀ�ČÒñÕøñŚĀÕĊùóđÏčãŚçēėĀ�åřûĊùóđÏčãŚâĂç�ĊéšçãŚç

øėĀùñÿè�åñ��éşÖÖĆèÿçñþèè�*$$1�ïăčØŚÏÿèñĀÕðÏĊñąûåăĒÞĀçåÿìĊñąûìÿÕÕĀ�ċóþïăčØŚÏÿèĊñąûûðřĀÕçŚûð�Ğ�óėĀ�

êćŚêóĂãñþèè�*$$1�åăĒãĂâãÿēÕûðćřčç�ñ�ó�ÏñþèăĒ�ñ�ó�éñþÖõèÒăñăÐÿçæŝ�ċóþ�ñ�ó�îćïĂìóûâĆóðĊâØ�

ĎâŚåėĀÏĀñõĂĊÒñĀþùŝâŚĀçÒřĀčØŚÖřĀð� 	$PTU� "OBMZTJT
� čçÏĀñãĂâãÿēÕñþèè� *$$1� ĊéñăðèĊåăðèÏÿè

ñþèè�4"$1�åÿēÕċèèåăĒčØŚøÿÕÏþøă�	;JOD
�ċóþċèèåăĒčØŚûþóćïĂĊçăðï�	ĎïřĎâŚÏóřĀõäĄÕ�á�åăĒçăē
�ĎõŚčç

ØřõÕñþðþ�ěĚ�éő�âÿÕċøâÕčçñćéåăĒ�ĝ�ċóþ�Ğ�ÙĄĒÕïăÒõĀïøûâÒóŚûÕÏÿçÒąû�ÒřĀčØŚÖřĀðĊèąēûÕãŚçĊïąĒûĊõóĀ

ãĂâãÿēÕøėĀùñÿèĊñąûøñŚĀÕčùïř� ñþèè� *$$1�ïăÒřĀčØŚÖřĀðøćÕÏõřĀ�ûðřĀÕĎñÏđãĀïĊïąĒûĊõóĀêřĀçĎéčçØřõÕ�

ěĚ�éő� ÒřĀčØŚÖřĀðÐûÕñþèè� *$$1�ÒÕåăĒùñąûĊìĂĒïÐĄēçčçûÿãñĀåăĒãĒėĀïĀÏčçÐáþåăĒÒřĀčØŚÖřĀðÐûÕñþèè

�4"$1�ĊìĂĒïÐĄēçĊéšçÐÿēçèÿçĎâċóþčçéőåăĒ�ěĚ�ÒřĀčØŚÖřĀðøćÕÏõřĀñþèè�*$$1�éñþïĀá�ğ���Ġ�ĊåřĀ

�¡���¬�·�i����¤l����ÖlÒ�§rÓpÒ����

�!MQR��L?JWQGQ��¤�����¤��������Ò�o�����

'!!.�¥���1�!.����¬��¤�i���p�i�

�¡Ó���}�����'!!.���¬}�|}�­o§���

����i����¬�¥����������p��l���j���Ö
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ěĚġ

âŚõðéñþøĂåæĂîĀìåăĒâăčçÏĀñéŕûÕÏÿçÏĀñÏÿâÏñřûçċóþÒõĀïãŚûÕÏĀñÏĀñèėĀñĆÕñÿÏ÷Ā�

ÒřûçÐŚĀÕãĒėĀ� åėĀčùŚĊñąûåăĒøñŚĀÕčùïřÐûÕ� åñ�� ãĂâãÿēÕñþèè� *$$1� ċóþÒĀâõřĀčçûçĀÒãĊñąûċóþ�

ñĀÕðÏĊñąûÖþčØŚñþèè� *$$1�ċïŚÏñþåÿĒÕĊñąûċóþñĀÕðÏĊñąûåăĒčØŚñĀØÏĀñûðćřÏđøĀïĀñäĊéóăĒðçïĀčØŚñþèè�

*$$1� ĎâŚ� ûðřĀÕĎñÏđãĀïÏĀñÖÿâùĀčùïřøėĀùñÿèĊñąûåĆÏóėĀċóþñĀÕðÏĊñąûåÿēÕùïâĊéšçÕèéñþïĀá

ÖėĀçõçĎïřçŚûðĊìñĀþĊéšçÏĀñÖÿâùĀÖĀÏãřĀÕéñþĊåö� ÖĄÕĎïřÕřĀðåăĒ� åñ�� Čâð� ûñ�� ÖþâėĀĊçĂçÏĀñ

ÖÿâùĀĎâŚÒñèäŚõç� åĀÕÒáþåėĀÕĀçõĂÖÿðý� ĊùđçõřĀñþèè� *$$1� ĊéšçñþèèåăĒČâðùóÿÏÏĀñċóŚõ�

ĎïřÙÿèÙŚûçïĀÏçÿÏ� ùĀÏïăÏĀñöĄÏ÷ĀõĂÖÿðċóþìÿàçĀûðřĀÕÖñĂÕÖÿÕ� øĀïĀñäøñŚĀÕãŚçċèèñþèè

éŕûÕÏÿçÏĀñÏÿâÏñřûçåăĒïăéñþøĂåæĂîĀì� ûûÏċèèãñÕãĀïÒõĀïãŚûÕÏĀñčØŚÕĀç� 	$VTUPNJ[FE��

%FTJHO
� ċóþÏĀñÙřûïèėĀñĆÕĎâŚĊûÕ� ċóþøĀïĀñäčØŚõÿøâĆîĀðčçéñþĊåöčçÏĀñêóĂãċóþÏĀñÙřûï

èėĀñĆÕĎâŚ�ûăÏåÿēÕĊéšçÏĀñøřÕĊøñĂïÏĀñõĂÖÿðìÿàçĀĊìąĒûĊìĂĒïéñþøĂåæĂîĀìðĆåæČæéÏñáŝÐûÕÏûÕåÿìĊìąĒû

ÏĀñìĄĒÕìĀãçĊûÕċóþĊìĂĒïìćçûÕÒŝÒõĀïñćŚ�	,OPX�IPX
�čùŚÏÿèèĆÒóĀÏñÐûÕ�åñ�

�¡���¬�¸�i����¤l����ÖlÒ�§rÓpÒ����!MQR��L?JWQGQ��¤�����¤��������Ò�o�����'!!.�¥���1�!.����¬��¤�i���

p�i�¡Ó���}�����'!!.���¬}�|}�­o§�������¡�����| ��¤|r
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ěĚĢ

ĝ��ċçõÒĂâÏĀñûûÏċèèñþèè�*$$1�	*$$1�TZTUFN�$PODFQUVBM�%FTJHO

ñćéåăĒ� ğ� ċøâÕ� $PODFQU� %FTJHO� ÐûÕñþèè� *$$1� ÙĄĒÕïăċçõåĀÕÖĀÏÏĀññõèñõïċóþ

õĂĊÒñĀþùŝÐŚûïćóÖĀÏãŚçċèè�4ZTUFN�%JBHSBN�ċóþċèè�8JSJOH�%JBHSBN�ñþèè�*$$1�åăĒïăčØŚ

ûðćřċóŚõ� ÐûÕ� ñ�ó�îćïĂìóûâĆóðĊâØ�ċóþØĆâ� ñ�ó�ÏñþèăĒ� ČâðñþèèûûÏċèèčùŚïăåÿēÕČùïâ�˧BOVBM�

ċóþ�"VUP�éñþÏûèĎéâŚõðøřõçøėĀÒÿÛùóÿÏâÿÕçăē

�¡���¬�¹�¥�|o�!MLACNRS?J�"CQGEL�j�o�����'!!.
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ěĚģ

ě
�˧BJOCPBSE�éñþÏûèĎéâŚõð�Ĝ�øřõçùóÿÏĎâŚċÏř�

� � Ï
� ØĆâ� 3FDUJȼFS� ċèè� 'VMM�XBWF� 4$3� DPOUSPMMFE� 3FDUJȼFS� 	'43
� ÙĄĒÕãŚûÕÏĀñ�

*OQVU� ĊéšçñþèèĎííŕĀÏñþċøøóÿè� ĝĢĚ7� ĝĊíø� ğĚ)[� ĊìąĒûċéóÕñþèèĎííŕĀÏñþċøøóÿèĊéšç

ĎííŕĀÏñþċøãñÕåăĒéñÿèċñÕâÿçċóþÏñþċøåĀÕûûÏĎâŚ� 	$POUSPMMBCMF� 7PMUBHF� BOE� $VSSFOU
�

ñþùõřĀÕ�Ě�ĜĞ�7%$�ċóþ�Ě�ěĚĚ�"�âŚõðÏĀñÒõèÒĆï�'JSJOH�BOHMF�åăĒÐĀ�(BUF�ÐûÕ�4JMJDPO��

$POUSPMMFE�3FDUJȼFS�	4$3
�ùñąû�5IZSJTUPS�åÿēÕ�Ġ�ãÿõ�

� �Ð
�"SEVJOP�˧JDSPDPOUSPMMFS�1*%�	"3�1*%
��øėĀùñÿè�"VUP�Čùïâ�"3�1*%�ñÿè�*OQVU�

ïĀÖĀÏ�1SPCF� ÙăĒÕčçåăĒçăēÒąûÒřĀċñÕâÿçĎííŕĀñþùõřĀÕ�3FGFSFODF�&MFDUSPEF�ÏÿèØĆâĊùóđÏåâóûÕ

	4UFFM� 5FTU� 4FU
� ÙĄĒÕÖĀÏçăēÖþĊñăðÏõřĀ� 3FGFSFODF� 7PMUBHF� 	73FG
� ċóŚõçėĀïĀċøâÕêóåăĒùçŚĀÖû�

ċóþéñþïõóêóċèè� 1*%� 	1SPQPSUJPOBM
� *OUFHSBM� BOE� %FSJWBUJWF� 
� $MPTF�MPPQ� $POUSPM�

4DIFNF�ĊìąĒû�PVUQVU�ÒřĀ�'JSJOH�BOHMF�åăĒĊùïĀþøïêřĀç�1VMTF�8JEUI�˧PEVMBUJPO�	18˧
�QJO�

ÐûÕ�"SEVJOP�ĎéåăĒÐĀ�(BUF�ÐûÕ�5IZSJTUPS�åÿēÕ�Ġ�ãÿõ�øėĀùñÿè�˧ BOVBM�Čùïâ�(BUF�ÐûÕ�5IZSJTUPS�

åÿēÕ�Ġ�ãÿõÖþñÿèÒřĀ�'JSJOH�"OHMF�ïĀÖĀÏêćŚčØŚ�	6TFS
�ÖĀÏÏĀñéñÿè�1PUFOUJPNFUFS�čçÐáþĊâăðõÏÿç�

"3�1*%�ÖþûřĀçÒřĀ�7PMUBHF�ċóþ�$VSSFOU�0VUQVU�ÐûÕ�'43�ċóŚõçėĀïĀċøâÕêóåăĒùçŚĀÖû�"3�1*%

Ĝ
�3FGFSFODF�&MFDUSPEF�	1SPCF
�ĊéšçøřõçåăĒõÿâÒřĀÒõĀïãřĀÕöÿÏðŝĎííŕĀĊåăðèÏÿèØĆâĊùóđÏ

åâóûÕ�73FG�ČâðÐÿēõèõÏãřûÏÿèØĆâĊùóđÏåâóûÕ�ċóþÐÿēõóèãřûÏÿè�3FGFSFODF�&MFDUSPEF�ĊìąĒûĊéšç�

*OQVU�čùŚÏÿè�"3�1*%�ÙĄĒÕčçÏĀñéñþïõóêó�1*%�ãŚûÕïăÏĀñÏėĀùçâÒřĀċñÕâÿçĎííŕĀĎõŚÏřûç�	4FU�

7PMUBHF
� ÙĄĒÕÒřĀċñÕâÿçĎííŕĀåăĒĊùïĀþøï� ĊØřç� ;JOD� 3FGFSFODF� &MFDUSPEF� ÒřĀåăĒčØŚûðćřñþùõřĀÕ��

Ě�ĜĜĚ�N7�

ĝ
� "OPEF� ĊéšçøřõçåăĒéóřûðÏñþċøĎííŕĀ� 	*NQSFTTFE� $VSSFOU
� ĎéðÿÕØĆâĊùóđÏåâóûÕ�

ĊìąĒûčùŚċñÕâÿçĎííŕĀñþùõřĀÕ� 3FGFSFODF� &MFDUSPEF� Ïÿè� ØĆâĊùóđÏåâóûÕčÏóŚĊÒăðÕÏÿèÒřĀċñÕâÿç

ĎííŕĀåăĒÏėĀùçâĎõŚ� 	4FU� 7PMUBHF
� ïĀÏåăĒøĆâÏóřĀõÒąûûðćřðřĀçĊèăĒðÕĊèçåăĒÏėĀùçâĎõŚ� ĊØřç� ��� ğ��

ÖĀÏÒřĀ�4FU�7PMUBHF�ĊéšçãŚç

Ğ
� ÖûċøâÕêó� 	%JTQMBZ� ˧PEVMF
� ÖþċøâÕêóÒřĀċñÕâÿçĎííŕĀñþùõřĀÕ� 3FGFSFODF��

&MFDUSPEF�ÏÿèØĆâĊùóđÏåâóûÕ�ÒřĀċñÕâÿçĎííŕĀċóþÏñþċøâŚĀçåăĒ�'$3�éŕûçĎéåăĒ�"OPEF

ÏĀñĊåăðèĊÒăðÕ� $PODFQU� %FTJHO� ÐûÕñþèè� *$$1� Ïÿèñþèè� 1*%� $POUSPM� 4DIFNF��

ĊñĂĒïÖĀÏĊïąĒû�4FOTPS�ùñąû�1SPCF�ùñąû�3FGFSFODF�&MFDUSPEF�ûřĀçÒřĀ�73FG��"3�1*%�ÏđåėĀÏĀñ

ĊéñăðèĊåăðèÏÿèÒřĀ�4FU�7PMUBHF� 	3FGFSFODF
� ÙĄĒÕÖþĎâŚÒřĀ� FSSPS� ïĀċóŚõÒřĀ� FSSPS� ÖþäćÏøřÕĊÐŚĀ

éñþïõóêóâŚõð�"3�1*%�$MPTF�MPPQ�$POUSPM�4DIFNF��ÙĄĒÕÖþĎâŚ�0VUQVU�Ċéšç�$POUSPM�4JHOBM�

ûûÏïĀ�ÙĄĒÕ�$POUSPM�4JHOBM�çăēÏđÒąû�'JSJOH�"OHMF�åăĒøřÕĎéðÿÕ�1IZTJDBM�4ZTUFN�čçåăĒçăēùïĀðñõïäĄÕ�
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Ğ��ÐŚûìĂÖĀñáĀÏĀñûûÏċèèñþèè�*$$1�	%FTJHO�$SJUFSJB�PG�*$$1�4ZTUFN

ÏĀñûûÏċèèñþèè�*$$1�ïăÐŚûìĂÖĀñáĀùóÿÏĐ�âÿÕçăē

Ğ�ě� ûĀðĆÏĀñčØŚÕĀçÐûÕñþèè� 	%FTJHO� -JGF
� ÙĄĒÕÏėĀùçââŚõðÏĀñĊóąûÏéñþĊîåõÿøâĆÐûÕ�

"OPEF� ĊçąĒûÕÖĀÏõÿøâĆåăĒøĀïĀñäçėĀïĀčØŚĊéšçûĀČçâïăčùŚĊóąûÏĎâŚùóĀðéñþĊîå� ČâðìĂÖĀñáĀ

ÖĀÏÒõĀïøĀïĀñäčçÏĀñÖřĀðÏñþċøĎííŕĀãřûìąēçåăĒ� 	$VSSFOU� %FOTJUZ
� ċóþûÿãñĀÏĀñøĄÏÏñřûç�

	$POTVNQUJPO�3BUF
�ãÿõûðřĀÕõÿøâĆåăĒĊóąûÏčØŚĊéšçûĀČçâċøâÕčçãĀñĀÕåăĒ�ě�ÖĀÏãĀñĀÕÖþĊùđçõřĀ�

1U�PO�5J�ùñąû�1MBUJOVN�DPBUFE�5JUBOJVN�čùŚÒřĀ�$VSSFOU�%FOTJUZ�øćÕøĆâûðćřčçØřõÕ�ğĞĚ�ěĚĢĚ�

"�NĜ�ċóþïăûÿãñĀÏĀñøĄÏÏñřûçãĒėĀøĆâ�Òąû�Ġ�NH�"vZS�čçÐáþåăĒ�(SBQIJUF�ïăÒřĀ�$VSSFOU�%FOTJUZ�

ãĒėĀÏõřĀïĀÏ�Òąû�ěĚ�Ģ�Ī�ĞĚ�"�NĜ��ċóþïăûÿãñĀøĄÏÏñřûçÒřûçÐŚĀÕøćÕÏõřĀïĀÏ�Òąû�Ě�Ĝĝ���Ě�Ğğ�

LH��"vZS�ûðřĀÕĎñÏđãĀïñĀÒĀÐûÕ�1U�PO�5J�ÏđøćÕÏõřĀïĀÏĊØřçÏÿç�×þçÿēçÏĀñĊóąûÏûĀČçâčùŚĊùïĀþøï

ÏÿèÐçĀâÐûÕñþèèċóþûĀðĆÏĀñčØŚÕĀçÖĄÕûĀÖĎïřãĀðãÿõ� ĊØřç�ĊñąûÐçĀâčùÛřûĀÖĊóąûÏčØŚûĀČçâåăĒïă�

$VSSFOU� %FOTJUZ� ĎïřøćÕÏđĎâŚŚċãřÖėĀçõçÖþïĀÏÏõřĀ� 5JUBOJVN� ûĀČçâċóþûĀðĆÏĀñčØŚÕĀçøÿēçÏõřĀ�

ċãřïăÒřĀčØŚÖřĀðãĒėĀÏõřĀïĀÏ� âÿÕçÿēççûÏÖĀÏìĂÖĀñáĀåĀÕâŚĀçåĀÕĊåÒçĂÒċóŚõÏđãŚûÕìĂÖĀñáĀĊñąĒûÕ

âŚĀçåĀÕÕèéñþïĀáÒõèÒćřÏÿçĎéĊìąĒûÏĀñûûÏċèèĊéñăðèĊåăðè�	%FTJHO�5SBEF�PȻ


Ğ�Ĝ�ÒõĀïãŚûÕÏĀñÏñþċøĎííŕĀøćÕøĆâ�	˧BYJNVN�%FTJSFE�$VSSFOU
�ìĂÖĀñáĀÖĀÏìąēçåăĒ

ÐûÕĊùóđÏčãŚċçõçēėĀåþĊóåăĒãŚûÕÏĀñéŕûÕÏÿçéñþÏûèÏÿèÏĀñĊóąûÏéñþĊîåÐûÕûĀČçâÙĄĒÕãŚûÕïă

ÒĆáøïèÿãĂåăĒïăÒõĀïãŚĀçåĀçãĒėĀ� ċóþåçåĀçãřûÒõĀïĊøăðùĀðåĀÕÏĀðîĀìĎâŚâă� ÙĄĒÕÖþøÿïìÿçæŝ

ČâðãñÕÏÿèÐŚû�Ğ�ě

Anode Material Current Density (A/m²) Consumption rate per A-yr
Pt on Ti 540 - 1080 6 mg
Lead Silver 160 - 220 0.045 - 0.09 kg 
Graphite 10.8 - 40 0.23 - 0.45 kg 
High Silicon Cast iron 10.8 - 40 0.23 - 0.45 kg 

}���o��¬�µ�¥�|o�2WNGA?J��LMBC�!SPPCLR�"CLQGRW�¥����}��i����ii�Ò����!MLQSKNRGML�0?RC�

ãÿēÕċãřÐĀ� (BUF� ÐûÕ� 5IZSJTUPS� ÐûÕ� 'VMM�XBWF� 4$3� $POUSPMMFE� 3FDUJȼFS� 	'$3
� ċóŚõøřÕ�

%$� JNQSFTTFE�$VSSFOU� ĎéðÿÕ�"OPEF�ûûÏĎéåăĒØĆâĊùóđÏåâóûÕ�åėĀčùŚ�73FG�åăĒ�3FGFSFODF��

&MFDUSPEF� ûřĀçĎâŚĊéóăĒðçĎéÏđøřÕĎéĊéñăðèĊåăðèÏÿèÒřĀ� 4FU� 7PMUBHF� ċóŚõĎâŚÒřĀ� FSSPS� ñþèèÖþ

âėĀĊçĂçĊéšç�MPPQ�ĊØřççăēĎéÖçÒřĀ�FSSPS�ĊÐŚĀčÏóŚöćçðŝ�	Ě
�ùñąûûðćřčçĊÏáßŝåăĒÏėĀùçâĎõŚñþèèÖĄÕùðĆâ

ÏĀñÖřĀðÏñþċøĎííŕĀ
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Environmental Current Density
Conditions mA/m2

Immersed in Seawater
Stationary
    Well coated 1to 2
    Poor or old coating 2 to 20
    Uncoated 20 to 30
Low velocity
    Well coated 2 to 5
    Poor or old coating 5 to 20
    Uncoated 50 to 150
Medium velocity 
    Well coated 5to 7
    Poor or old coating 10 to 30
    Uncoated 150 to 300
High velocity
    Poor coating or uncoated 250 to 1000

APPROXIMATE CURRENT REQUIREMENTS FOR
CATHODIC PROTECTION OF STEEL

Ğ�ĝ�øîĀìøĂĒÕċõâóŚûï�	&OWJSPONFOU�$POEJUJPOT
�ĎâŚċÏř�øîĀìÏĀñ�$PBUJOH�ÐûÕìąēçêĂõĊùóđÏ�

åăĒãŚûÕÏĀñéŕûÕÏÿçċóþÒõĀïĊñđõøÿïìÿåæŝÐûÕçēėĀåþĊó� 	7FMPDJUZ
� ãĀñĀÕåăĒ� Ĝ� ċøâÕÒřĀéñþïĀá�

ÒõĀïãŚûÕÏĀñ�$VSSFOU�%FOTJUZ�ĊìąĒûðąçðÿçõřĀĊùóđÏĎâŚñÿèÏĀñéŕûÕÏÿçċóŚõøėĀùñÿèÒõĀïĊñđõøÿïìÿåæŝ

	7FMPDJUZ
�ċèřÕûûÏĊéšç�Ğ�Ïñáă� ĎâŚċÏř� ĎïřïăÒõĀïĊñđõøÿïìÿåæŝ� 	4UBUJPOBSZ
�ÒõĀïĊñđõãĒėĀ� 	-PX�

7FMPDJUZ
�ċóþ�ÒõĀïĊñđõéĀçÏóĀÕ�	-PX�7FMPDJUZ
�ċóþÒõĀïĊñđõøćÕ�	)JHI�7FMPDJUZ
�ċóþ�øîĀì

ÏĀñ�$PBUJOH�ĝ�Ïñáă�ĎâŚċÏř�8FMM�$PBUFE
�1PPS�PS�0ME�$PBUFE�ċóþ�6ODPBUFE�	#BSF�4UFFM
�

ÖþĊùđçõřĀÒřĀ�$VSSFOU�%FOTJUZ�åăĒãŚûÕÏĀñÖþïăÒřĀøćÕøĆâøėĀùñÿèÒõĀïĊñđõøćÕøĆâċóþĊùóđÏåăĒĎïřïăÏĀñ�

$PBUJOH�ċóþãĒėĀøĆâĊïąĒûĎïřïăÒõĀïĊñđõċóþĊùóđÏåăĒïăÏĀñ�$PBUJOH�åăĒâă� 	8FMM�$PBUFE
�ČÒñÕÏĀñçăē�

ÖþåėĀÏĀñÖėĀóûÕøîĀìÏĀñ�$PBUJOH�čçóÿÏ÷áþãřĀÕ�Đ�ÏÿçċóþÖėĀóûÕÒõĀïĊñđõøÿïìÿåæŝčùŚøûâÒóŚûÕ

ÏÿèÒõĀïĊñđõÏĀñčØŚĊñąûčùŚÒñûèÒóĆïčùŚïĀÏåăĒøĆâ� ĊìąĒûçėĀÐŚûïćóĎéčØŚčçÏĀñûûÏċèèñþèè� *$$1�

čùŚøĀïĀñäñûÕñÿèÏĀñčØŚĊñąûčçóÿÏ÷áþãřĀÕ�Đ�ĎâŚ
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�¡���¬�º�¥�|o�0CDCPCLAC�#JCARPMBC�4MJR?EC��±������0CDCPCLAC�#JCARPMBC

Ğ�Ğ�ċñÕâÿçĎííŕĀÐûÕûĂĊóđÏČåñâûŚĀÕûĂÕ�	3FGFSFODF�&MFDUSPEF�7PMUBHF��73FG
���ĊéšçãÿõèřÕØăē�

õřĀñþèèĎâŚčùŚÏñþċøĎííŕĀ� $VSSFOU� %FOTJUZ� åăĒãŚûÕÏĀñĊìąĒûðąçðÿçÏĀñĊÏĂâÏĀñéŕûÕÏÿçċóŚõ

âÿÕçÿēçÏĀñûûÏċèèčçåĀÕéÝĂèÿãĂÖþčØŚ� 73FG� � ĊéšçãÿõĊÏáßŝċóþĊéšç� *OQVU� ÐûÕñþèè� *$$1��

âÿÕåăĒÏóřĀõċóŚõčçċçõÒĂâÏĀñûûÏċèèñþèè�*$$1�ÙĄĒÕČâðåÿĒõĎéøėĀùñÿèñþèè�*$$1�åăĒčØŚøėĀùñÿè

çēėĀåþĊóÖþčØŚ� 3FGFSFODF� &MFDUSPEF� ûðćř� Ĝ� ċèèâŚõðÏÿçÒąû� ;JOD� 	;O
� ċóþ� 4JMWFS�4JMWFS��

$IMPSJEF� 	"H�"H$M
� ÙĄĒÕÒõĀïċãÏãřĀÕùóÿÏûðćřåăĒûĀðĆÏĀñčØŚÕĀçÐûÕ� "H�"H$M� ÖþðĀõçĀçÏõřĀ

ùñąûøĄÏùñûçŚûðÏõřĀċãřïăñĀÒĀċìÕÏõřĀ�ċóþ�ðřĀçÏĀñõÿâċñÕâÿçĎííŕĀåăĒčØŚčçÏĀñÏėĀùçâčçñþèè

	4FU� 7PMUBHF
� ÖþċãÏãřĀÕÏÿç� ÙĄĒÕÏĀñÏėĀùçâ�4FU� 7PMUBHF� ÐûÕ�3FGFSFODF�&MFDUSPEF�çăēÖþ

ċèřÕÏĀñéŕûÕÏÿçÏĀñÏÿâÏñřûçûûÏċèè� Ğ� ðřĀç� ĎâŚċÏř� 6OEFS� 1SPUFDUJPO
� 1SFGFSSFE� 3BOHF�

PG�1SPUFDUJPO
�&YDFTTJWF�1SPUFDUJPO�ċóþ�0WFS�1SPUFDUJPO�âÿÕċøâÕčçãĀñĀÕåăĒ�ĝ�ČâððřĀç��

1SFGFSSFE�3BOHF�PG�1SPUFDUJPO�ÐûÕ�;O�ċóþ�"H�"H$M�Òąû�Ě�äĄÕ��ĜĜĚ�N7�ċóþ��ěĚĚĚ

�äĄÕ��ĢĚĚ�N7�ãĀïóėĀâÿè�åÿēÕçăēÏĀñÏėĀùçâ�4FU�7PMUBHF�ÖþĊóąûÏÏėĀùçâÒřĀĊâăðõÙĄĒÕÐĄēçûðćřÏÿè

éñþĊîåċóþøîĀìÐûÕÏĀñ�$PBUJOH�
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ğ��ÏĀññõèñõïċóþõĂĊÒñĀþùŝÐŚûïćóñþèè�*$$1�ÐûÕĊñąû
ĊìąĒûñõèñõïÐŚûïćóñþèè� *$$1� åăĒïăčØŚûðćřčçĊñąûçėĀĎééñþÏûèÏĀñûûÏċèèñþèè� *$$1�

åĀÕÒáþåėĀÕĀçõĂÖÿðýĎâŚåėĀÏĀñåâøûèĊâĂçñþèè� *$$1� čç� ˧PEF� ˧BOVBM� ÐûÕ� ñ�ó�îćïĂìó

ûâĆóðĊâØ�ñ�ó�ÏñþèăĒ� ċóþ�ñ�ó�éñþÖõèÒăñăÐÿçæŝ� ÐáþĊñąûÖûâĊìąĒûùĀÒõĀïøÿïìÿçæŝñþùõřĀÕċñÕâÿç

ĎííŕĀ�ÏñþċøĎííŕĀÐûÕûĀČçâ� 	"OPEF�$VSSFOU� BOE�"OPEF�7PMUBHF
�ċóþċñÕâÿçĎííŕĀÐûÕ�

3FGFSFODF� &MFDUSPEFT� åăĒøĀïĀñäçėĀĎéĊåăðèĊÒăðÕčçåĀÕåò÷ÜăċóþĊéšçċçõåĀÕčçÏĀñĊÐăðç

ČéñċÏñïÒõèÒĆïñþèè� *$$1� čùŚĊÏĂâïăÒõĀïøÿïìÿçæŝčçóÿÏ÷áþĊâăðõÏÿçĎâŚ� ÙĄĒÕêóÏĀñåâøûè�

čçĊñąûåÿēÕ�ĝ�óėĀ�ĎâŚêóĎéčçóÿÏ÷áþĊâăðõÏÿçċãřÖþçėĀĊøçûÐŚûïćóÐûÕ�ñ�ó�éñþÖõèÒăñăÐÿçæŝĊìăðÕóėĀĊâăðõ�

âÿÕċøâÕčçãĀñĀÕåăĒ�ĝ�ÙĄĒÕĊïąĒûçėĀïĀìóđûãÏñĀíÖþøĀïĀñäõĂĊÒñĀþùŝÒõĀïøÿïìÿçæŝĎâŚØÿâĊÖçÐĄēç�

âÿÕċøâÕčçñćéåăĒ�ġ�ċóþ�Ģ

}���o��¬�·��¥�o|lÒ�i����|lÒ�}Ò�oªp�i�����'!!.�§��+?LS?J�+MBC�j�o��������p��l���j���Ö

Manual 
Mode

Anode 
Voltage 

(V)

Anode 
Current 

(A)

Ref 
Electrode 1 

(mV)

Ref 
Electrode 2 

(mV)

Shaft 
Grounding 
Current (A)

0% 2.2 0 -20 -10 0.97
10% 4.2 10 -145 -140 1.68
20% 6.2 20 -250 -245 2.76
30% 8.1 30 -325 -320 4.1
40% 10 41 -380 -375 5.75
50% 12 51 -415 -415 7.86
60% 13.8 60 -455 -450 9.51
70% 15.8 71 -485 -485 11.67
80% 17.2 80 -510 -505 13.38
90% 17.1 80 -500 -500 13.33

100% 17.1 80 -495 -495 13.63

ñćéåăĒ�ġ�ċøâÕÒõĀïøÿïìÿçæŝñþùõřĀÕ�"OPEF�$VSSFOU�ċóþ�"OPEF�7PMUBHF�ÙĄĒÕĊïąĒûìĂÖĀñáĀ

ÏñĀíċóþøïÏĀñåăĒĎâŚÖĀÏÏĀñåėĀ�-JOFBS�3FHSFTTJPO�	'JU�$VSWF
�ċèèĊØĂÕĊøŚçÙĄĒÕïăñćéċèèåÿĒõĎé

Òąû�Z���NY���D��ÙĄĒÕ�N�ÒąûÒřĀ�ÒõĀïØÿç�	4MPQF
�ÐûÕÏñĀíċóþÒřĀ�D�ÒąûÒřĀÖĆâãÿâċÏç�Z��ÒřĀ�N�

ĊåřĀÏÿè� Ě�ěĢĠĞ� ċóþÒřĀ� D� ĊåřĀÏÿè� Ĝ�Ğ� � ãĀïóėĀâÿèĊïąĒûìĂÖĀñáĀċóŚõÒřĀ� N� čçøïÏĀñÏđÒąû�

ÒřĀÒõĀïãŚĀçåĀçĎííŕĀÐûÕñþèèãĀïÏÜÐûÕČûùŝï� 7� �� *3� ċóþĊïąĒûåėĀÏĀñċéóÕÒřĀÒõĀïçėĀ

ĎííŕĀÐûÕçēėĀåþĊóåăĒûĆáùćïĂéñþïĀá� ĝĚĚ� ÙĄĒÕïăÒřĀéñþïĀá� ğ�ě� 4�N� ÖþĎâŚÒřĀÒõĀïãŚĀçåĀç

ĊåřĀÏÿè�Ě�ěģĠ�Ŀ�N�ÙĄĒÕøûâÒóŚûÕÏÿèÒřĀåăĒĎâŚÖĀÏÏñĀí�	Ě�ěĢĠĞ
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ñćéåăĒ� Ģ� ċøâÕÒõĀïøÿïìÿçæŝñþùõřĀÕċñÕâÿçĎííŕĀÐûÕûĂĊóđÏČåñâûŚĀÕûĂÕ� 	3FGFSFODF��

&MFDUSPEF�7PMUBHF
�ÙĄĒÕïă�Ĝ�ØĆâ�	3FG�&MFDUSPEF�ě�ċóþ�3FG�&MFDUSPEF�Ĝ
�Ïÿè�"OPEF�7PMUBHF�

Čâð�3FG�&MFDUSPEF�Ċéšç�;JOD�	;O
�ÙĄĒÕéÏãĂÖþãÿēÕÒřĀ�4FU�7PMUBHF�ĎõŚåăĒ��ĜĚĚ�N7�ÙĄĒÕùïĀðÒõĀï

õřĀĊïąĒûûðćřčç�"VUPNBUJD�˧PEF�ùĀÏÒřĀ�3FG�&MFDUSPEF�7PMUBHF�åăĒûřĀçĎâŚóâóÕ�	˧PSF�OFHBUJWF
�

ÖĀÏ��ĜĚĚ� ĊØřç�ğĚ�N7
�Ě�N7��ĜĚ�N7� ĊéšçãŚç�$POUSPMMFS�ÐûÕ� *$$1�ÖþĎïřÖřĀðÏñþċø

ĎéåăĒ�"OPEF�ÙĄĒÕÖĀÏãĀñĀÕåăĒ�ĝ�3FG�&MFDUSPEF�ě�ûřĀçĎâŚ��ĜĚ�N7�3FG�&MFDUSPEF�Ĝ�ûřĀçĎâŚ��

�ěĚ�N7�ÏñþċøåăĒ�"OPEF�ĊåřĀÏÿè�Ě�"�čçåĀÕÏóÿèÏÿçùĀÏ�ÒřĀ�3FG�&MFDUSPEF�7PMUBHF�åăĒûřĀç

ĎâŚĊìĂĒïÐĄēç�	-FTT�/FHBUJWF
�ÖĀÏ��ĜĚĚ�N7�ĊØřç�ĜğĚ�N7
�ĝĚĚ�N7�ĊéšçãŚç�ñþèèÖþÖřĀð

ÏñþċøĎííŕĀ�	"OPEF�$VSSFOU
�ĊìąĒûåėĀčùŚ�3FG�&MFDUSPEF�7PMUBHF�ÏóÿèïĀûðćřåăĒÒřĀ��ĜĚĚ�N7��

čç�˧BOVBM�˧PEF�ĊïąĒûéñÿè�7PMUBHF�"OPEF�ĊìĂĒïÖĀÏ�Ě��	Ĝ�7
�ĎéÖçäĄÕ�ěĚĚ��	ěġ�7
�Öþ

ĊùđçõřĀÒřĀċñÕâÿç�;O�3FG�&MFDUSPEF�7PUBHF�åăĒûřĀçĎâŚÖþïăÒřĀĊéšçóèïĀÏÐĄēç�	˧PSF�/FHBUJWF
�

ÖĀÏ�Ě�N7�ĎéÖçäĄÕéñþïĀá��ğĚĚ�N7�ċóþñþèèÖřĀðÏñþċøøćÕøĆâåăĒ�ĢĚ�"�ČâðóÿÏ÷áþÒõĀï

øÿïìÿçæŝĊéšçċèèċéñêÿçãñÕċèè� &YQPOFOUJBM� ČâðÏñþċøĎííŕĀÐûÕ� "OPEF� ÏđÖþċéñêÿçċèè�

&YQPOFOUJBM� ĊØřçĊâăðõÏÿçĊçąĒûÕÖĀÏĊñĀåñĀèċóŚõõřĀ� "OPEF� 7PMUBHF� ċóþ� "OPEF� $VSFOU��

ïăÒõĀïøÿïìÿçæŝãñÕċèèĊØĂÕĊøŚç�	1SPQSPUJPOBM�-JOFBSJUZ
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ûðřĀÕĎñÏđãĀïøîĀõþåăĒÒřĀ� 3FG� &MFDUSPEF� 7PMUBHF� ÖþûřĀçĎâŚĊéšçÒřĀèõÏïĀÏÏõřĀ��

�ĜĚĚ�N7�ÙĄĒÕÖþØăēõřĀĊÏĂâÏĀñÏÿâÏñřûçÖþĎïřéñĀÏÝĊïąĒûåėĀÏĀñåâøûèčçÐáþĊñąûÖûâ�	4UBUJPOBSZ
�

ċóþĊïąĒûãÿõĊñąûčãŚċçõçēėĀïăÏĀñåėĀøăĎõŚâăċóŚõ� ĊçąĒûÕÖĀÏÏĀñåĀøă� 	$PBUJOH
� äąûõřĀĊéšçÏĀñéŕûÕÏÿç

ÏĀñÏÿâÏñĒûçõĂæăùçĄĒÕâēõðûðćĒċóēõ� ÖĄÕãēûÕåâøûèÐáþĊñąûĊâĂçÙĄĒÕĎïĒøþâõÏčçåĀÕéÝĂèÿãĂċóþ�

ĎïřøĀïĀñäÒõèÒĆïéşÖÖÿðûąĒç�Đ�ĎâŚïĀÏçÿÏ�ċãřøĀïĀñäåėĀĎâŚčçùŚûÕåâóûÕâŚõðČïâćóÖėĀóûÕÏĀñ

ÏÿâÏñřûç�ČÒñÕÏĀñý�çăēÖþåėĀÏĀñÖėĀóûÕčùŚĊÏĂâøîĀõþÏĀñÏÿâÏñřûçÏóřĀõÒąû�3FG�&MFDUSPEF�7PMUBHF�

ûřĀçĎâŚĊéšçÒřĀèõÏïĀÏÏõřĀ��ĜĚĚ�N7�ïĀÏ�Đ�čçøîĀìÏĀñ�$PBUJOH�ãřĀÕ�Đ�ċóþñõèñõïÐŚûïćó

éñþÏûèÏĀñûûÏċèèĎâŚñûèâŚĀçïĀÏðĂĒÕÐĄēç

�¡���¬�¼�i���¥�|ol����������Ö����Ò�o�8L�0CDCPCLAC�#JCARPMBC�4MJR?EC���­o��o�#JCARPMBC�

i��¥�o|��¨��Î�j�o��LMBC������'!!.��������p���
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Ġ��ÏĀñøñŚĀÕČïâćóÖėĀóûÕÏĀñÏÿâÏñřûç��
����	$PSSPTJPO�$POUSPM�4JNVMBUJPO�˧PEVMF��$4˧


ñćéåăĒ�ěĚ�ċøâÕċèè�ĝ�%��ÐûÕČïâćóÖėĀóûÕÏĀñÏÿâÏñřûç�	$PSSPTJPO�$POUSPM�4JNVMBUJPO�

˧PEVMF��$4˧
�ÙĄĒÕïăøřõçéñþÏûèùóÿÏĐ�ûðćř�Ġ�øřõçâŚõðÏÿçĎâŚċÏř�

ě
�ãÿõäÿÕïăÐçĀâéñþïĀá�ě�Ĝ�Y�ě�Ĝ�Y�ě�Ĝ�Ċïãñ�åėĀâŚõðõÿøâĆåăĒĊéšç×çõçåĄèùóřûĊøñĂï

ČÒñÕøñŚĀÕĊùóđÏ�ïăØřûÕÏñþÖÏčø�	(MBTT�WJFX
�ÐçĀâ�ğĚ�Y�ğĚ�Ùï��ĊìąĒûčùŚïûÕĊùđçîĀðčçãÿõäÿÕ�

ÖĀÏâŚĀççûÏĎâŚ�ãÿēÕûðćřèçÞĀçċåřçĊùóđÏåăĒøĀïĀñäĊÒóąĒûçðŚĀðĎâŚ�äÿÕÖþèññÖĆçēėĀåþĊóéñþïĀá�ě�

óćÏèĀöÏŝĊïãñ�

Ĝ
�ñþèèéşţïçēėĀøėĀùñÿèøñŚĀÕÏñþċøçēėĀåþĊóĎùóõçčçñþèèéŐâĊìąĒûčùŚĊÏĂâÒõĀïĊñđõøÿïìÿåæŝ

ñþùõřĀÕØĆâĊùóđÏåâóûÕ�	4UFFM�5FTU�4FU
�ìñŚûï�4FOTPS�õÿâûÿãñĀÏĀñĎùóÐûÕçēėĀåþĊóčçåřû�

ĝ
�ØĆâĊùóđÏåâóûÕ�	4UFFM�5FTU�4FU
�åăĒðĄâãĂâÏÿèČÒñÕøñŚĀÕĊùóđÏâŚĀçèçéĀÏäÿÕêřĀçċêřç

×çõçĊìąĒûĎïřčùŚïăÒõĀïãřûĊçąĒûÕåĀÕĎííŕĀ�	&MFDUSJDBM�%JTDPOUJOVJUZ
�ñþùõřĀÕØĆâĊùóđÏåâóûÕÏÿè

ČÒñÕøñŚĀÕĊùóđÏâŚĀçèç�ČâðØĆâĊùóđÏåâóûÕÖþĊéšçĊùóđÏåăĒčØŚøñŚĀÕĊñąûïăåÿēÕåăĒĊéšçĊùóđÏ�˧ JME�4UFFM�

ċóþĊùóđÏ�)JHI�5FOTJMF

Ğ
� ãćŚ� ˧POJUPSJOH� BOE� %JTQMBZ� 1BOFM� 	˧%1
� éñþÏûèâŚõðØĆâ� 4FOTPST� øėĀùñÿè�

ãñõÖõÿâÒřĀåĀÕøïĆåñöĀøãñŝÐûÕçēėĀåþĊóĎâŚċÏř�ûĆáùîćïĂ�ÒõĀïĊÒđï�ÒõĀïçėĀĎííŕĀ�ċóþÒřĀÒÒõĀïĊéšç�

Ïñâ�âřĀÕ�	Q)
�ċóþċøâÕåăĒÖûċøâÕêóùçŚĀãćŚ�˧ POJUPSJOH�1BOFM�ñõïåÿēÕċøâÕÒřĀåĀÕĎííŕĀĎâŚċÏř

ÒřĀċñÕâÿçĎííŕĀñþùõřĀÕ� 3FGFSFODF� &MFDUSPEF� ċóþØĆâĊùóđÏåâóûÕċóþÒřĀÒõĀïĊñđõøÿïìÿåæŝ

ñþùõřĀÕçēėĀåþĊóÏÿèØĆâĊùóđÏåâóûÕ�

ğ
�ãćŚ�*$$1�$POUSPM�1BOFM�åăĒÖþìÿàçĀĊéšçãŚçċèèċóŚõçėĀïĀåâøûèÏĀñčØŚåėĀÕĀçÏÿè�$4˧

Ġ
�ãćŚ�1PXFS�%JTUSJCVUJPO�1BOFM�	1%1
�

ÒõĀïÏŚĀõùçŚĀÏĀñøñŚĀÕČïâćóÖėĀóûÕÏĀñÏÿâÏñřûç�$4˧�ċøâÕčçñćéåăĒ�ěĜ
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�¡���¬�µµ�¥�|o�5GPGLE�"G?EP?K�j�o}¡Ó�.?LCJ�}Ò�oª��¬p�}�|}�­oi��}��~�oj�o¦�|¡�p±���oi��i�|i�Ò���!1+



�����Î�oi��i��i�|i�Ò���|Ó��i��¥�¨��Î��±�����}��¤���¤��«i��'!!.�

ěěĢ

ñćéåăĒ�ěě�ċøâÕ�4JOHMF�-JOF�%JBHSBN�ÐûÕãćŚ�1BOFM�ãřĀÕ�Đ�åăĒÖþãĂâãÿēÕÏÿèãÿõäÿÕÐûÕČïâćó

ÖėĀóûÕÏĀñÏÿâÏñřûç�$4˧�éñþÏûèâŚõð�ĝ�ãćŚ�ĎâŚċÏř�ãćŚ�1PXFS�%JTUSJCVUJPO�1BOFM�	1%1
�ÙĄĒÕÖþ

ñÿèĎí�ĝĢĚ7�ĝQIBTF�ğĚ)[�ïĀÖĀÏãćŚÖřĀðĎíÐûÕČñÕÕĀç�	%1
�ĊéšçóÿÏ÷áþ�1PXFS�1MVH��ÖĀÏãćŚ�

1%1�çăēÖþÖřĀðĎíčùŚ�ĝ�øřõçâŚõðÏÿç�ĎâŚċÏř�ě
�Ďí�ĝĢĚ7�ĝQIBTF�ĎéåăĒïûĊãûñŝéşţïçēėĀåþĊó�	81
��

Ĝ
�åăĒùïŚûċéóÕĊìąĒûóâñþâÿèċñÕâÿçíŕĀ�	4UFQ�%PXO
�ÖřĀðčùŚãćŚ�*$1��ċóþ�ĝ
�Ďí�ĜĜĚ7�ě�QIBTF�

ĎéåăĒ�˧%1�	˧POJUPSJOH�BOE�%JTQMBZ�1BOFM
�ĊìąĒûÖřĀðČùóâčùŚÏÿèñþèèÏĀñãñõÖõÿâċóþċøâÕêó

�¡���¬�µ¶�¥�|ol���iÓ����Ó�i����Ó�o¦�|¡�p±���oi��i�|i�Ò���!1+�i��}��~�oq�����Ò�¤����¤��«i�j��¥���l��¦l�o��Ó�ox��¥�Ò�¤��«i�o���

}�|}�­o~�ox��¥�Ò��p��}�|}�­o�ØÜ��Ó±�¥���Ò���o�¥���q��r |¤��«ip±���o���1RCCJ�2CQR�1CR�

i�

l�

j�

o�



�����Î�oi��i��i�|i�Ò���|Ó��i��¥�¨��Î��±�����}��¤���¤��«i��'!!.�

ěěģ

ġ��øñĆé
éşÖÖĆèÿçČÒñÕÏĀñõĂÖÿðý��øĀïĀñäâėĀĊçĂçĎéãĀïċêçÕĀçĎâŚÒřûçÐŚĀÕâăċïŚĎâŚñÿèêóÏñþåèÖĀÏ�

$07*%�ěģ� åėĀčùŚĊÏĂâÒõĀïóřĀØŚĀčçÏĀñâėĀĊçĂçÕĀçûðćřèŚĀÕ� ûðřĀÕĎñÏđãĀïÒĀâõřĀČïâćóÖėĀóûÕ

ÏĀñÏÿâÏñřûç�$4˧�ÖþìñŚûïøėĀùñÿèÏĀñÖėĀóûÕÏĀñÏÿâÏñřûçĎâŚîĀðčç�ì�ð�Ġĝ�ČâðÖþâėĀĊçĂçÏĀñ�

ÖėĀóûÕÏĀñÏÿâÏñřûçčçøîĀõþãřĀÕ� Đ� ûðřĀÕçŚûð� ĝ�Ğ� Ċâąûç� ÐáþĊâăðõÏÿçÏĀñûûÏċèèñþèè�

*$$1� ÏĀñĊÐăðçċèè� ÏĀñĊÐăðçČéñċÏñïÒõèÒĆïċóþċøâÕêó� ċóþøñŚĀÕãŚçċèèÏđâėĀĊçĂçÏĀñ

ÒõèÒćřÏÿçĎé� ĊìąĒûõřĀĊïąĒûÏĀñÖėĀóûÕý� âėĀĊçĂçÏĀñĊñăðèñŚûðċóþĎâŚÐŚûïćóåăĒãŚûÕÏĀñċóŚõÖþĊéšçĊõóĀ

ĊâăðõÏÿçÏÿèåăĒãŚçċèèñþèè� *$$1� øñŚĀÕĊøñđÖ� ċóþøĀïĀñäåâøûèåâóûÕÏĀñåėĀÕĀçÐûÕñþèè

Ïÿè�$4˧�ĎâŚ�ÙĄĒÕãĀïċêçÕĀçûðćřéñþïĀá�Ï�ì�ĠĞ��ùóÿÕÖĀÏçÿēçÖþĊéšçåâóûÕÏĀñåėĀÕĀçûðřĀÕ

ãřûĊçąĒûÕċóþéñÿèċãřÕ� ċÏŚĎÐÐŚûèÏìñřûÕčùŚĊÏĂâÒõĀïĊøäăðñÐûÕñþèèãřûĎéċóþøñĆééŐâČÒñÕÏĀñ

čç�ã�Ò�ĠĞ

ÒáþåėĀÕĀçČÒñÕÏĀñý� ïăÒõĀïãÿēÕčÖċóþïÿĒçčÖõřĀûÕÒŝÒõĀïñćŚåăĒĊÏĂâÖĀÏÏĀñÒŚçÒõŚĀõĂÖÿð�

åâóûÕûðřĀÕÖñĂÕÖÿÕÖþçėĀĎéøćřêóêóĂããŚçċèèñþèè� *$$1� ċóþéñÿèéñĆÕìÿàçĀċÏŚĎÐÐŚûèÏìñřûÕ�

åâøûèÏĀñåėĀÕĀçÖçøĀïĀñäçėĀĎéčØŚÕĀçĎâŚÖñĂÕċóþĊÐŚĀøćřÏĀñêóĂããĀïċêçÕĀçñþðþ� Ĝ� ċóþ� ĝ�

ċïŚÏñþåÿĒÕãřûðûâãřûĎéĎâŚûðřĀÕĊéšçñćéæññï� ċóþùõÿÕõřĀèåÒõĀïçăēÖþĊéšçéñþČðØçŝøėĀùñÿè�

êćŚåăĒĊÏăĒðõÐŚûÕċóþêćŚåăĒøçčÖ�

�¡���¬�µ¶��}Ò���¥�|ol���iÓ����Ó�i����Ó�o¦�|¡�p±���oi��i�|i�Ò���!1+�i��}��~�oq�����Ò�¤����¤��«i�j��¥���l���

¦l�o��Ó�ox��¥�Ò�¤��«i�o���}�|}�­o~�ox��¥�Ò��p��}�|}�­o�ØÜ��Ó±�¥���Ò���o�¥���q��r |¤��«ip±���o���1RCCJ�2CQR�1CR�

p� q�



ěĜĚ

1F?DR�%PMSLBGLE�"CTGAC��1%"��
�±�����}�|}�­o��¬¤���§�p�i�¤���

����¤�i�|�¤�i�jp���}�Ö�

���p±�i��i±���o������¤���

ě��ÏóřĀõçėĀ
ÏñïûćřåùĀñĊñąûĎâŚñÿèûçĆïÿãĂčùŚâėĀĊçĂçÏĀñõĂÖÿð� ČâðåĆç� åñ�čçùÿõÐŚû� ČÒñÕÏĀñõĂÖÿðċóþ

ìÿàçĀûĆéÏñáŝ� 4IBGU� (SPVOEJOH� %FWJDF� 	4(%
� øėĀùñÿèãĂâãÿēÕåăĒĊìóĀčèÖÿÏñĊñąû� ñþðþĊõóĀ

âėĀĊçĂçČÒñÕÏĀñ�ě�éő�	Õé�Ġĝ
�Čâðïă�ç�û�âĂĊñÏ�ÐÖññÿãçŝ�ĊéšççĀðåùĀñČÒñÕÏĀñý�ÙĄĒÕČÒñÕÏĀñý

ïăõÿãäĆéñþøÕÒŝċóþÐûèĊÐãÏĀñõĂÖÿðâÿÕçăē

õÿãäĆéñþøÕÒŝ

�ě��ĊìąĒûìÿàçĀãŚçċèèûĆéÏñáŝ�4IBGU�(SPVOEJOH�%FWJDF�ìñŚûïñþèèċÖŚÕĊãąûç

� Ĝ�� øñŚĀÕûÕÒŝÒõĀïñćŚ� 	,OPX� )PX
� ûĆéÏñáŝ� 4IBGU� (SPVOEJOH� %FWJDF� ìñŚûïñþèè�

ċÖŚÕĊãąûçåăĒĊÏĂâÖĀÏÏĀñõĂÖÿð

ÐûèĊÐãÏĀñõĂÖÿð

ě��øñŚĀÕċóþåâóûÕûĆéÏñáŝ�4IBGU�(SPVOEJOH�%FWJDF�èçČñÕÕĀç�	ùŚûÕåâóûÕ


Ĝ��õĀÕċêçÏĀñãĂâãÿēÕåâøûè�4IBGU�(SPVOEJOH�%FWJDF�èçĊñąû

ÒáþåėĀÕĀçý�ĎâŚâėĀĊçĂçÏĀñõĂÖÿðãĀïõÿãäĆéñþøÕÒŝċóþÐûèĊÐãÐûÕÏĀñõĂÖÿðĊñăðèñŚûðċóŚõ�

ċóþĊùđçõřĀÒõñçėĀêóêóĂãċóþÒõĀïñćŚÒõĀïĊÐŚĀčÖÖĀÏÕĀçõĂÖÿðçăēïĀĊêðċìñřĊìąĒûĊéšçéñþČðØçŝãřû�

êćŚĊÏăĒðõÐŚûÕċóþêćŚåăĒøçčÖ



ěĜě

Ĝ��ÒõĀïĊéšçïĀÐûÕÏĀñõĂÖÿð
éşÖÖĆèÿçĊñąûčç�åñ�� čØŚñþèèéŕûÕÏÿçÏĀñÏÿâÏñřûçåăĒĊñăðÏõřĀÒĀČåâĂÏČéñĊåÒØÿĒç� 	$BUIPEJD�

1SPUFDUJPO��$1
�ÙĄĒÕċèřÕûûÏĊéšç�Ĝ�ċèè�ĎâŚċÏř�ċèèčØŚøÿÕÏþøăÏÿçÏñřûç�	4BDSJȼDJBM�"OPEF
�ċóþ

ċèèčØŚÏñþċøĎííŕĀÖĀÏċùóřÕÖřĀðîĀðçûÏ� 	*NQSFTTFE�$VSSFOU
� � ČâðÖĆâéñþøÕÒŝĊìąĒûéŕûÕÏÿç

ĎïřčùŚãÿõĊñąûčãŚċçõçēėĀ�	4IJQ�)VMM
�ĊìóĀ�	4IBGU
�ċóþčèÖÿÏñĊñąû�	1SPQFMMFS
�ĊÏĂâÏĀñÏÿâÏñřûç

ãÿõûĀČçâÙĄĒÕãĂâãÿēÕûðćřåăĒãÿõĊñąû� 	)VMM� "OPEF
� ïăùçŚĀåăĒÖřĀðÏñþċøĎííŕĀéŕûÕÏÿç� 	1SPUFDUJPO��

$VSSFOU
� ĎéðÿÕãÿõĊñąû� åėĀčùŚãÿõĊñąûĎâŚñÿèÏĀñéŕûÕÏÿç� ċãřÏĀñåăĒĊìóĀċóþčèÖÿÏñĊñąûÖþĎâŚñÿèÏĀñ

ÏĀñéŕûÕÏÿçâŚõðçÿēç� ĊìóĀċóþčèÖÿÏñĊñąûãŚûÕĊØąĒûïãřûåĀÕĎííŕĀ� 	&MFDUSJDBM�#POEJOH
�ÏÿèãÿõĊñąû

ĎïřõřĀ� $1� ÖþĊéšçċèèčâÏđãĀï� čçÏñáăĊñąûÖûâ� 	ĊìóĀĎïřùïĆç
� çēėĀùçÿÏĊìóĀåăĒÏâóÕèçċèñĂĒÕ

ñûÕñÿèĊìóĀ� 	4IBGU� #FBSJOH
� ÖþåėĀčùŚĊìóĀċóþãÿõĊñąûãřûĊØąĒûïåĀÕĎííŕĀêřĀçåĀÕċèñĂĒÕñÿèĊìóĀ

ûðřĀÕĎñÏđãĀïĊïąĒûĊìóĀùïĆçĊìóĀÖþðÏãÿõÐĄēçċóþâŚõðíŐóŝïçēėĀïÿçùóřûóąĒç� 	0JM� ȼMN
� åėĀčùŚĊìóĀ

ċóþãÿõĊñąûĎïřĊØąĒûïãřûåĀÕĎííŕĀ� 	*OTVMBUFE
� 	ĊÏĂâÒõĀïãŚĀçåĀçåĀÕĎííŕĀñþùõřĀÕċèñĂĒÕñûÕñÿè

ĊìóĀÏÿèĊìóĀ
� âÿÕçÿēçĊìóĀċóþčèÖÿÏñĊñąûÖþĎïřäćÏéÏéŕûÕÖĀÏñþèè� $1� øřÕêóčùŚĊìóĀċóþ�

čèÖÿÏñĊñąûĊÏĂâÏĀñÏÿâÏñřûçċóþĊÏĂâÒõĀïĊøăðùĀðãřûċèñĂĒÕñûÕñÿèĊìóĀĎâŚ�	4IBGU�#FBSJOH
�

4IBGU� (SPVOEJOH� %FWJDF� 	4(%
� ĊéšçûĆéÏñáŝåăĒåėĀùçŚĀåăĒĊØąĒûïãřûåĀÕĎííŕĀñþùõřĀÕ

ĊìóĀčèÖÿÏñċóþãÿõĊñąû� ĊìąĒûčùŚĊìóĀċóþčèÖÿÏñĎâŚñÿèÏĀñéŕûÕÏÿçÖĀÏñþèèéŕûÕÏÿçÏĀñÏÿâÏñřûç

� $1� ãóûâĊõóĀ� 4(%� ãĂâãÿēÕûðćřåăĒĊìóĀčèÖÿÏñøřõçåăĒûðćřčçãÿõĊñąû� ùóÿÏÏĀñåėĀÕĀçìąēçÞĀçÒąû�

ãŚûÕĎïřïăÏĀñÐĀâãûç�	&MFDUSJDBM�%JTDPOUJOVJUZ
�ÐûÕÏĀñĎùóÐûÕÏñþċøĎííŕĀéŕûÕÏÿç�	1SPUFDUJOH��

$VSSFOU� 'MPX
� čçõÕÖñĎííŕĀ� 	$MPTF� $JSDVJU� MPPQ
� åăĒĎùóûûÏÖĀÏ� )VMM� "OPEF� øćřçēėĀåþĊó�

	&MFDUSPMZUF
�ĊÐŚĀøćřčèÖÿÏñĊñąû�ĊìóĀċóþêřĀç�4(%�óÕãÿõĊñąûċóþÏóÿèĊÐŚĀøćř�)VMM�"OPEF�âÿÕċøâÕ

čçñćéåăĒ� ě� 4(%� ãŚûÕâėĀñÕÏĀñĊØąĒûïãřûåĀÕĎííŕĀãóûâĊõóĀĊìąĒûčùŚÏñþċøĎííŕĀéŕûÕÏÿçĎùó

ĎâŚûðřĀÕøþâõÏùñąûûăÏçÿðùçĄĒÕčùŚĊÏĂâÒõĀïãŚĀçåĀçåĀÕĎííŕĀçŚûðåăĒøĆâùñąûĊÏĂâÒõĀïãřĀÕöÿÏðŝ

ĎííŕĀãÏÒñřûïñþùõřĀÕñûðãřûčùŚçŚûðåăĒøĆâçÿĒçĊûÕ��
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"CTGAC��o�¡Ò}��¤���

ĊïąĒû� 4(%� ØėĀñĆâåėĀčùŚÒõĀïãřûĊçąĒûÕåĀÕĎííŕĀ� 	&MFDUSJDBM� DPOUJOVJUZ
� ñþùõřĀÕĊìóĀ�

čèÖÿÏñċóþãÿõĊñąûèÏìñřûÕùñąûĊøăðĎéČâðøĂēçĊØĂÕ� ÏñþċøĎííŕĀÖþìðĀðĀïïûÕùĀåĀÕĎùóóÕĊñąû

åĀÕûąĒçåăĒøþâõÏåăĒøĆâ�	ÒõĀïãŚĀçåĀççŚûðåăĒøĆâ
�âÿÕċøâÕčçñćéåăĒ�Ĝ�ÙĄĒÕĎïřčØřĊøŚçåĀÕåăĒãŚûÕÏĀñčùŚ

ĎéûÿçÖþÏřûčùŚĊÏĂâÒõĀïĊøăðùĀðċÏřĊñąûčç�Ĝ�éñþÏĀñùóÿÏ�Đ�éñþÏĀñċñÏ�ÏñþċøĎííŕĀĎùóêřĀç

åĀÕċèñĂĒÕñûÕñÿèĊìóĀÙĄĒÕĊïąĒûïăÒõĀïãřĀÕöÿÏðŝùñąûÏñþċøïĀÏìûåėĀčùŚíŐóŝïçēėĀïÿçèĀÕĐ�	0JM�'JMN
�

čçċèñĂĒÕøćÛĊøăðÒõĀïĊéšç×çõçċóþÏóĀðĊéšçãÿõçėĀĎííŕĀ�	&MFDUSJDBM�#SFBLEPXO


�¡���¬�¶�¥�|o¤�Ó���oi��¨��j�oi��¥�

¨��Î��Î�oi����.PMRCARGLE�!SPPCLR�

$JMU��¤�ï��1F?DR�%PMSLBGLE�"CTGAC�
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ĝ��ùóÿÏÏĀñÐûÕ�4IBGU�(SPVOEJOH�%FWJDF
ØĆâûĆéÏñáŝ� 4IBGU� (SPVOEJOH� %FWJDF� 	4(%
� éñþÏûèĎéâŚõðĊÐđïÐÿâñÿâĊìóĀ��

	4MJQ� 3JOH
� ċéñÕäřĀç� 	#SVTI
� ãÿõÖÿèðĄâċéñÕäřĀç� 	#SVTI� )PMEFS
� ċóþ� � ïĂóóĂČõåãŝïĂĊãûñŝ�

	˧JMMJWPMU�˧ FUFS
�Čâð�#SVTI�Öþïă�Ĝ�øřõç�ĎâŚċÏř�#POEJOH�#SVTI�ÙĄĒÕåėĀùçŚĀåăĒĊéšçÖĆâĊØąĒûïĊìąĒûčùŚ

ĊÏĂâÒõĀïãřûĊçąĒûÕåĀÕĎííŕĀ�	&MFDUSJDBM�$POUJOVJUZ
�ÖĀÏĊìóĀ�øćřãÿõĊñąûċóþ�˧POJUPSJOH�#SVTI�

åėĀùçŚĀåăĒĊéšçÖĆâøėĀùñÿèÏĀñûřĀçÒřĀċñÕâÿçĎííŕĀ� 	&MFDUSJDBM� 1PUFOUJBM
� åăĒãÏÒñřûïåăĒùçŚĀøÿïêÿø

ñþùõřĀÕ�#SVTI�ċóþ�4MJQ�3JOH�âŚõðØĆâ�˧POJUPSJOH�BOE�"MBSN�6OJU�ċèèûÕÒŝéñþÏûèċóþÏĀñ

ĊØąĒûïãřûÐûÕñþèè�4(%�ċøâÕčçñćéåăĒ�ĝ�ċóþ�ċèèõÕÖñøïïćóÐûÕñþèè��4(%�ċøâÕčçñćéåăĒ�Ğ��

ãĀïóėĀâÿè

�¡���¬�·�¥���olÖ���i��

��1AFCK?RGA�"G?EP?K��j�o

�����1F?DR�%PMSLBGLE

ĊïąĒûÏñþċøĎííŕĀåăĒÖřĀðûûÏïĀÖĀÏñþèèéŕûÕÏÿçÏĀñÏÿâÏñřûç� $BUIPEJD� 1SPUFDUJPO��

õĂĒÕêřĀçĊìóĀċóþêřĀçóÕãÿõĊñąû� 	˧BJO� )VMM� 4USVDUVSF
� êřĀçûĆéÏñáŝ� 4(%� ĊÏĂâĊéšç� $MPTF��

$JSDVJU� åėĀčùŚčèÖÿÏñċóþĊìóĀčèÖÿÏñĎâŚñÿèÏĀñéÏéŕûÕÙĄĒÕĊéšçøĂĒÕåăĒãŚûÕÏĀñ� ÏñþċøĎííŕĀÖþĎùó

êřĀçÖĆâĊØąĒûïãřû� 	#POEJOH� 1PJOU
� ñþùõřĀÕ� #POEJOH� #SVTI� ċóþ� 4MJQ� 3JOH� ñÿâĊìóĀåăĒùïĆç�

#POEJOH�1PJOU�çăēÖþãŚûÕâėĀñÕÒõĀïãřûĊçąĒûÕåĀÕĎííŕĀĎõŚûðřĀÕâăãóûâĊõóĀ�	&MFDUSJDBM�$POUJOVJUZ�

*OUFHSJUZ
�ĊìąĒûčùŚÏñþċøĎííŕĀĎùóóÕãÿõĊñąûċèèĎïřãĂâÐÿâ�ÙĄĒÕùĀÏĎïřïă�#POEJOH�#SVTI�ÖþåėĀčùŚ�

õÕÖñÐĀâØřõÕ� 	0QFO� $JSDVJU
� øřÕêóãřûÒõĀïóŚïĊùóõÐûÕÒõĀïãřûĊçąĒûÕåĀÕĎííŕĀ� 	&MFDUSJDBM�

$POUJOVJUZ� 'BJMVSF
� åėĀčùŚĊìóĀčèÖÿÏñċóþčèÖÿÏñĊñąûäćÏãÿâÐĀâÖĀÏñþèèéŕûÕÏÿçÏĀñÏÿâÏñřûç�

	*OTPMBUFE
�ċóþĊéšçøĀĊùãĆùçĄĒÕÐûÕÏĀñÏÿâÏñřûçċóþÒõĀïĊøăðùĀðÐûÕ�#FBSJOH�ñûÕñÿèĊìóĀ
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4MJQ�3JOH�åėĀâŚõðČóþåăĒïăÒõĀïãŚĀçåĀçãĒėĀĎïřĊÏĂç�ěĚ�ĎïČÒñČûùŝïĊïãñ�ïăùçŚĀåăĒĊØąĒûïãřû

åĀÕĎííŕĀÖĀÏĊìóĀčèÖÿÏñċóŚõøřÕãřûêřĀçåĀÕċéñÕäřĀç� 	#SVTI
� Ďéøćř� 4MJQ� 3JOH� ÙĄĒÕåÿēÕ� #SVTI�

ċóþ� 4MJQ� 3JOH� çăē� åėĀâŚõðõÿøâĆČóùþåăĒåėĀčùŚĊÏĂâùçŚĀåăĒøÿïêÿøåăĒâă� 	-PX�3FTJTUBODF� $POUBDU
�

ñþùõřĀÕÏÿçÐáþåăĒĊìóĀùïĆç� åėĀčùŚĊÏĂâÒõĀïãŚĀçåĀçñþùõřĀÕĊìóĀċóþãÿõĊñąûçŚûðÙĄĒÕÒõñĎïřĊÏĂç�

ěĚ�ïĂóóĂČûùŝï�	Ě�Ěě�Čûùŝï
�ÒõĀïãŚĀçåĀçøĀðĎíÖĀÏãÿõ�#SVTI�)PMEFS�äĄÕãÿõĊñąûãŚûÕĎïřĊÏĂç�

ğ�ïĂóóĂČûùŝï�	Ě�ĚĚğ�Čûùŝï


ãÿõÖÿèðĄâċéñÕäřĀçÙĄĒÕåėĀâŚõðåûÕĊùóąûÕ� 	#SBTT
� åėĀùçŚĀåăĒĊéšçØřûÕčøřċéñÕäřĀçċóþïă

øéñĂÕ� 	4QSJOH
� åėĀùçŚĀÏâčùŚùçŚĀøÿïêÿøċéñÕäřĀçċçřçûðćřèç� 4MJQ� 3JOH� ĊïąĒûċéñÕäřĀçïăÏĀñ

øĄÏùñûĊçąĒûÕÖĀÏÏĀñĊøăðâøă� ˧JMMJWPMUNFUFS� ïăùçŚĀåăĒãñõÖõÿâÒõĀïãřĀÕöÿÏðŝĎííŕĀ� 	7PMUBHF
�

ñþùõřĀÕĊìóĀ� 	êřĀçûĆéÏñáŝ� 4(%
� ċóþãÿõĊñąû� 	4IJQ� )VMM
� ČâððřĀçåăĒäąûõřĀéÏãĂûðćřñþùõřĀÕ��

ğ�N7�Ī�ğĚ�N7�ċãřðûïčùŚĎâŚøćÕøĆâĎâŚĎïřĊÏĂç�ĢĚ�N7�ÙĄĒÕùïĀðÒõĀïõřĀĊïąĒû�7PMUBHF�ñþùõřĀÕĊìóĀ

ÏÿèãÿõĊñąûĊìĂĒïïĀÏÐĄēçĊéšçøÿÛÛĀáõřĀĊÏĂâÒõĀïãŚĀçåĀçĎííŕĀ� 	3FTJTUBODF
� ïĀÏÐĄēçñþùõřĀÕ

ĊìóĀÏÿèãÿõĊñąûÙĄĒÕĊïąĒûĊÏĂç�ĢĚ�N7�ñþèèÖþøřÕøÿÛÛĀçĊãąûç�	"MBSN
�ĎéðÿÕùŚûÕÒõèÒĆïĊÒñąĒûÕÖÿÏñ�

ČâðøĀĊùãĆûĀÖĊÏĂâÖĀÏùçŚĀøÿïêÿøñþùõřĀÕċéñÕäřĀçċóþċêřç�4MJQ�3JOH�ĎïřĊñăðè�ùñąûċéñÕäřĀç

øĄÏùñûċóþãŚûÕïăÏĀñĊéóăĒðçåâċåç�ùñąûĊÏĂâÖĀÏ�4MJQ�3JOH�ĎïřøþûĀâĊÏĂâĊéšçøçĂï�ĊéšçãŚç

�¡���¬�¸�¥�|o�op����¡��

�#OSGT?JCLR�!GPASGR���

j�o�����1%"
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Ğ��ÏĀñûûÏċèèċóþÏĀñøñŚĀÕØĆâÖėĀóûÕÏĀñåėĀÕĀçÐûÕ�4(%

ØĆâÖėĀóûÕÏĀñåėĀÕĀçÐûÕ� 4(%� ĎâŚäćÏûûÏċèèċóþøñŚĀÕÐĄēçĊìąĒûÖėĀóûÕøîĀìÏĀñåėĀÕĀç

ÐûÕ� 4(%� èçĊìóĀÖėĀóûÕ� âŚõðÏĀñÖėĀóûÕøîĀìÏĀñĎùóÐûÕÏñþċøĎííŕĀåăĒûĀÖÖþĊÏĂâÐĄēçÖĀÏ

øîĀìÏĀñčØŚÕĀçÖñĂÕ� ØĆâÖėĀóûÕéñþÏûèâŚõð� Ĝ� øřõçùóÿÏ� øřõçċñÏĎâŚċÏř� øřõçåăĒĊéšçČÒñÕøñŚĀÕ

ÙĄĒÕéñþÏûèâŚõð�ØĆâĊìóĀċóþïûĊãûñŝĊÏăðñŝåâ�ØĆâÖřĀðÏñþċøĎííŕĀÖėĀóûÕ�	4JNVMBUFE�$VSSFOU
���

ãćŚÒõèÒĆïñûèĊìóĀ�ãćŚċøâÕêóċóþÒõèÒĆïÏĀñÖřĀðÏñþċøĎííŕĀÖėĀóûÕ�øřõçåăĒøûÕĊéšçøřõçÐûÕØĆâ�

4(%� ÙĄĒÕéñþÏûèĎéâŚõðãÿõÖÿèðĄâċéñÕäřĀç� 	#SVTI� )PMEFS
� ãÿõċéñÕäřĀç� 	#SVTI
� ċóþ��

4MJQ�SJOH�ñÿâĊìóĀ

�¡���¬�¹�¥�|o��"��

+MBCJGLE�j�or |p±���o

i���±�o��j�o�1%"
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ěĜĠ

ÏĀñåėĀÕĀçÐûÕØĆâÖėĀóûÕÏĀñåėĀÕĀçÐûÕ� 4(%� čØŚãŚçÏėĀóÿÕÖĀÏïûĊãûñŝĎííŕĀÏñþċøøóÿè

ċèèïăĊíœûÕåâ� øřÕÏėĀóÿÕêřĀç� 6OJWFSTBM� KPJOU� øćřĊìóĀåăĒûûÏċèèčùŚïăÐçĀâĊøŚçêřĀçöćçðŝÏóĀÕ

ĊåřĀÏÿèĊìóĀčèÖÿÏñÐûÕĊñąûÖñĂÕ�ċóþûûÏċèèØĆâÒõèÒĆïÏĀñùïĆçčùŚøĀïĀñäéñÿèÒõĀïĊñđõñûè�

ÐûÕÏĀñùïĆç� čùēûðć ĒčçðĒĀçÏĀñčØēÕĀçÐûÕĊìóĀčèÖÿÏñÐûÕĊñąû� çûÏÖĀÏçÿēçðÿÕûûÏċèè�

čùŚøĀïĀñäãĂâãÿēÕûĆéÏñáŝ�4(%�čùŚčÏóŚĊÒăðÕÏÿèÏĀñãĂâãÿēÕčçĊñąûÖñĂÕ��ČâðÏĀñåâøûèÏĀñõÿâċñÕâÿç�

ĎííŕĀãÏÒñřûïùçŚĀøÿïêÿøÖþïăØĆâÖřĀðÏñþċøĎííŕĀÏñþċøãñÕåăĒåėĀùçŚĀåăĒÖėĀóûÕÏñþċøĎííŕĀåăĒĊÏĂâ

ÖĀÏñþèèéŕûÕÏÿçÏĀñÏÿâÏñřûçÒĀČåâĂÒČéñĊåÒØÿĒç�	$BUIPEJD�1SPUFDUJPO�$VSSFOU
���%�˧PEFM�

ÐûÕØĆâÖėĀóûÕÏĀñåėĀÕĀçÐûÕ�4(%�ċøâÕčçñćéåăĒ�ğ

ñĀðóþĊûăðâċèèøřõçéñþÏûèØĆâ�4IBGU�(SPVOEJOH�%FWJDF

ÏĀñûûÏċèèØĆâ�4(%�ìĂÖĀñáĀÖĀÏãŚçċèèÏĀñøėĀñõÖñþèè�4(%�åăĒïăčØŚûðćřčçĊñąûãřĀÕ�Đ

êøïêøĀçÏÿçČâðïăùóÿÏÏĀñûûÏċèèčùŚêóĂãĎâŚÕřĀðċóþãĂâãÿēÕÕřĀðÏÿèČÒñÕøñŚĀÕÐûÕĊñąûċóþčØŚõÿøâĆ

åăĒåçãřûÏĀñÏÿâÏñřûçċóþøçĂï�âÿÕċøâÕċèè���%�˧PEFM�ċóþċèèÏĀñêóĂãÐûÕ�4(%�čçñćéåăĒ��

Ġ�ģ�ČâðïăøřõçéñþÏûèùóÿÏûðćř�ĝ�øřõçÒąû

ě��ċéñÕäřĀç�	#SVTI
�åėĀùçŚĀåăĒ�ĊØąĒûïãřûåĀÕĎííŕĀÖĀÏĊÐđïñÿâĊìóĀ�	4MJQ�3JOH
�ÏÿèãÿõĊñąû�

Čâð�4MJQ�3JOH�åėĀÖĀÏČóùþĊÕĂçêøïåûÕċâÕ� 	4JMWFS�BMMPZ
�ċóþåûÕċâÕ�ċóþ�#SVTI�åėĀÖĀÏ

êøï�4JMWFS�(SBQIJUF�ċóþ�$BSCPO

Ĝ��ØĆâÖÿèðĄâċéñÕäřĀç�	#SVTI�)PMEFS�4FU
�åėĀùçŚĀåăĒ�ĊéšçØřûÕčøřċéñÕäřĀç�ċóþÏâċéñÕäřĀç�

čùŚċçèãĂâÏÿè�4MJQ�3JOH�ãóûâĊõóĀČâðčØŚøéñĂÕ�ïăøřõçéñþÏûèåăĒøėĀÒÿÛ�Ĝ�øřõç�Òąû�ØřûÕčøřċéñÕäřĀç�

ÖėĀçõç�Ĝ�ãÿõ�åėĀâŚõðåûÕĊùóąûÕ�ċóþØĆâÏâċéñÕäřĀç�ÖėĀçõç�Ĝ�ØĆâ�åėĀâŚõðøċãçĊóø

ĝ�� ØĆâĊØąĒûïãřûÏÿèØĆâÖÿèðĄâċéñÕäřĀç� 	4VQQPSU� #SVTI�)PMEFS� 4FU
� åėĀâŚõðåûÕĊùóąûÕ�

åėĀùçŚĀåăĒÖÿèðĄâØĆâ�4VQQPSU�#VTI�)PMEFS�4FU�ċóþðĄâĊìóĀÐûÕØĆâðĄâãĂâÏÿèãÿõĊñąû
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ěĜġ

�¡���¬�º��Ò�����i��j�or |p����|�1F?DR�%PMSLBGLE�"CTGAC

�¡���¬�»�r |p����|¥��o~Ò���� PSQF�&MJBCP�

�¡���¬�¼�r |¤rï��}Ò�i��r |p����|¥��o~Ò��
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ěĜĢ

�¡���¬�½�}����Ò�o¥��i�����}��.PMBSARGML�"P?UGLE��r�­��Ò�����¬oj�o� �i�{Ö�1%"

ÏĀñøñŚĀÕċóþÏĀñéñþÏûèØĆâÖėĀóûÕÏĀñåėĀÕĀç�4(%�ċøâÕčçñćéåăĒ�ěĚ�ĊñĂĒïãÿēÕċãřÏĀñøñŚĀÕ

ČÒñÕøñŚĀÕĊùóđÏ�ÏĀñãĂâãÿēÕïûĊãûñŝ�ċóþĊìóĀðĀõéñþïĀá�ě�Ċïãñ�ÏĀñùĀöćçðŝ�ÏĀñãĂâãÿēÕċêřç�

4MJQ�3JOH�ÏĀñéñþÏûèØĆâ�4(%�ÏĀñéñÿèċãřÕñþðþùřĀÕ�ÏĀñéñÿèċãřÕÒřĀøéñĂÕċñÕÏâċéñÕäřĀç�

ÏĀñĊâĂçøĀðĎí�ÏĀñãñõÖõÿâÒřĀ�*OTVMBUJPO�ċóþãĂâãÿēÕãćŚÖřĀðĎí�	1PXFS�1BOFM
�ċóþãćŚÒûçČåñó�

	$POUSPM�1BOFM
��ČâðøřõçéñþÏûèãřĀÕ�Đ�îĀðčçãćŚċøâÕčçñćéåăĒ�ěě�èûñŝâÒõèÒĆïÏñþċøĎííŕĀ

ÖėĀóûÕċóþÏĀñõÿâċñÕâÿçãÏÒñřûï� ÏĀñċÖŚÕĊãąûç� čØŚÏĀñĊÐăðçČéñċÏñïóÕčç� ˧JDSPDPOUSPMMFS�

"SEVJOP�ĊìąĒûÏĀñĊëŕĀãñõÖ�ċÖŚÕĊãąûçċóþċøâÕêó�	˧POJUPSJOH�"MBSN�BOE�%JTQMBZ
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ěĜģ

�¡���¬�µ´�j�­�}��i����Ó�or |p±���oi���±�o��j�o�1%"�i��

¦l�o��Ó�o¥��r |¤������i����¤}��Ö�j��}�|}�­o}¡ÓpÒ��¨�¥���

}¡Ól��¦����l��}�|}�­o¤j«�j�|��|¤�����1JGN�0GLE��o��}�|}�­o� �i�{Ö

�1%"�p��}�|}�­or |�1%"�¤�����Ó��¥���|����� �¤����¥���q��

���i��r |p±���oi���±�o��j�o�1%"�¤��«p���¡�{Ö

i�

j�

l�

o�

p�

q�
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ěĝĚ

i� j�

îĀðčçãćŚÖřĀðĎí�	1PXFS�1BOFM
��ïăûĆéÏñáŝøėĀÒÿÛùóÿÏ�Đ�ûðćř�åÿēÕ�Ğ�øřõç�ĎâŚċÏř�ě
�1PXFS�

$JSDVJU� #SFBLFS� åăĒñÿèĎííŕĀ� ĜĜĚ� 7� ğĚ� )[� ě� Ċíø� ċóþÖřĀðčùŚÏÿè� 'SFRVFODZ� *OWFSUFS��

Ĝ
�'SFRVFODZ�*OWFSUFS�ġğĚ�8�ĜĜĚ�7�ĝ�Ċíø��Ě�ğĚ�)[�ÙĄĒÕÖþÖřĀðĎíčùŚïûĊãûñŝ�ĝ
�1PXFS�

0O�1JMPU�-BNQ�Ğ
�ØĆâÒõèÒĆï�*OWFSUFS

îĀðčçãćŚÒûçČåñó�	$POUSPM�1BOFM
�ïăûĆéÏñáŝøėĀÒÿÛùóÿÏ�Đ�ûðćř�Ġ�øřõç�ĎâŚċÏř�ě
�øřõç�

˧POJUPSJOH
�%JTQMBZJOH�BOE�"MBSNJOH�$JSDVJU�ÙĄĒÕĊéšçċêÕèûñŝâùóÿÏ�	˧BJO�#PBSE
�åăĒåėĀùçŚĀåăĒ

ûřĀçÒřĀċñÕâÿçåăĒõÿâĎâŚċóŚõċøâÕêóċèè�3FBM�5JNF�âŚõð�1SPHSBNNBCMF�%JHJUBM�˧JMMJWPMUNFUFS�

Ĝ
�ÖûċøâÕêóċèè�%JHJUBM�	%JHJUBM�%JTQMBZ�4DSFFO
�ĝ
�ĎíċøâÕøäĀçþÐûÕÏĀñåėĀÕĀç�	1JMPU�

-BNQ
�åăĒùçŚĀãćŚ� Ğ
�"MBSNJOH�#V[[FS�øėĀùñÿèøřÕĊøăðÕĊãąûçĊïąĒûøäĀçÏĀñáŝåėĀÕĀçûðćřÐÿēçøăċâÕ�

ÙĄĒÕãŚûÕĎâŚñÿèÏĀñãñõÖøûèċóþċÏŚĎÐ��ğ
�ČïâćóèûñŝâøėĀùñÿèÖřĀðÏñþċøĎííŕĀÖėĀóûÕ�	4JNVMBUJOH�

$VSSFOU�˧PEVMF
�ÙĄĒÕĊéšçÏñþċøĎííŕĀåăĒĎùóÖĀÏĊìóĀĎéøćřØĆâ�4(%�ċêÕèûñŝâùóÿÏ�Ġ
�Ċéšçøřõç�

%JHJUBM�0O�#PBSE�%JTQMBZ

�¡���¬�µµ�i��¥�|o� �i�{Ö}Ò�oª���§�}¡ÓpÒ��¨���.MUCP�.?LCJ���j��¥�|o� �i�{Ö}Ò�oª���§�}¡Ól��¦�����!MLRPMJ�.?LCJ�
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ěĝě

ğ��ÏĀñåâøûèåâóûÕ

ĊÏáßŝÏĀñåâøûèåâóûÕØĆâÖėĀóûÕÏĀñåėĀÕĀç�4(%�åăĒøñŚĀÕÐĄēçïăûðćř�ĝ�ĊÏáßŝ�ĎâŚċÏř�ÏĀñõÿâ�

ÒõĀïãŚĀçåĀçĎííŕĀÐûÕõÕÖñ� ÏĀñõÿâÒõĀïãřĀÕöÿÏðŝĎííŕĀãÏÒñřûïùçŚĀøÿïêÿøċóþÏñþċøĎííŕĀ�

åăĒðûïčùŚĎùóêřĀçõÕÖñ�4(%�	$VSSFOU�5PMFSBODF��$5
�ñõïåÿēÕÏĀñåâøûèÒõĀïäćÏãŚûÕÐûÕÏĀñõÿâ

ğ�ě�õÿâÒřĀÒõĀïãŚĀçåĀç�ÒõĀïãřĀÕöÿÏðŝ�ċóþ�ÏñþċøĎííŕĀ�ÐûÕõÕÖñ�4(%�

ÏĀñõÿâÒõĀïãŚĀçåĀçÐûÕõÕÖñ�4(%�ċèřÕûûÏĊéšç����Ğ���Ïñáă�ČâðéñÿèċñÕÏâøéñĂÕĎõŚåăĒñþðþ�

ěĜ�NN�ċèřÕãĀïØçĂâõÿøâĆåăĒčØŚøėĀùñÿè�4MJQ�3JOH�ĎâŚċÏř�ĊÕĂçêøïåûÕċâÕ�	4JMWFSZ�"MMPZ
�ċóþ�

åûÕċâÕ�	$PQQFS
�ċóþõÿøâĆåăĒčØŚåėĀċéñÕäřĀç�	#SVTI
�ĎâŚċÏř�4JMWFS�(SBQIJUF�ċóþ�$BSCPO��ÙĄĒÕ

õÕÖñ�4(%�åăĒïăÒõĀïãŚĀçåĀççŚûðøĆâÒąûÏñáăåăĒčØŚ�4MJQ�3JOH�Ċéšç�4JMWFS�BMMPZ�ċóþċéñÕäřĀç

Ċéšç�4JMWFS�(SBQIJUF��ČâðïăÒõĀïãŚĀçåĀçÐûÕõÕÖñĊåřĀÏÿè�ĝ�ğĚ��ïĂóóĂČûùŝï�	Ě�ĚĚĝğ�Čûùŝï
�

ãĒėĀÏõřĀĊÏáßŝÒąû��ěĚ�ïĂóóĂČûùŝï�	Ě�Ěě�Čûùŝï


ÏĀñåâóûÕÖřĀðÏñþċøĎííŕĀĊÐŚĀĎéčçõÕÖñĊìąĒûõÿâÒõĀïãřĀÕöÿÏðŝĎííŕĀċóŚõçėĀïĀÒėĀçõá

ÒõĀïãŚĀçåĀçĊìąĒûĊéñăðèĊåăðèÒřĀåăĒõÿâĎâŚåÿēÕ� Ğ� Ïñáă� çûÏÖĀÏçăēðÿÕøĀïĀñäÒėĀçõáÒřĀÏñþċø

ĎííŕĀ� $5� ĎâŚ� ÙĄĒÕĊïąĒûçėĀÒřĀċñÕâÿçĎííŕĀåăĒ� ĢĚ� N7� ãĀïÒřĀÏĀñûûÏċèèïĀĊéšçĊÏáßŝøĀïĀñä

ùĀÒřĀÏñþċø�$5��ÙĄĒÕÏñáăåăĒïăÒõĀïãŚĀçåĀçãĒėĀøĆâÖþĎâŚÒřĀÏñþċø�$5�ïĀÏÏõřĀ�ĜĜ�"�ÙĄĒÕÏñþċø

ĎííŕĀåăĒÖřĀðÖĀÏñþèè�*$$1�	*NQSFTTFE�$VSSFOU�$BUIPEJD�1SPUFDUJPO
�ïăÒřĀøćÕøĆâ�ĜĚ�"�åăĒÖþ

ĎùóêřĀçûĆéÏñáŝ�4(%�óÕãÿõĊñąû�	ÐŚûïćóÖĀÏÏĀñõÿâÏñþċøĎííŕĀåăĒûĆéÏñáŝ�4(%�ÐûÕ�ñ�ó�îćïĂìó

ûâĆóðĊâØ�ĊïąĒûĊâĂçñþèè�*$$1
�ċøâÕõřĀñþèè�4(%�åăĒøñŚĀÕÐĄēççăēøĀïĀñäñûÕñÿèÏñþċøĎííŕĀĎâŚâă

ğ�Ĝ�åâøûèÒõĀïäćÏãŚûÕÏĀñãñõÖõÿâÒõĀïãřĀÕöÿÏðŝĎííŕĀ

ÏĀñåâøûèÒõĀïäćÏãŚûÕÏĀñõÿâÒõĀïãřĀÕöÿÏðŝĎííŕĀċèřÕĊéšç�Ĝ�øřõçĎâŚċÏř�øřõçåăĒ�ě�Òąû

ÒõĀïäćÏãŚûÕÐûÕÏĀñċøâÕêóċóþøřÕøÿÛÛĀáĊãąûçċóþċøâÕĎíĊãąûçĎâŚäćÏãŚûÕðûïñÿèĎâŚ� Čâð

ñþèèċÖŚÕĊãąûçøĀïĀñäċÖŚÕĊãąûçåÿēÕ� ĝ� ñþâÿè� ÏóřĀõÒąû� éÏãĂ� 	ĎíĊÐăðõ
� ĊëŕĀñþõÿÕ� 	ĎíøŚï
� ċóþ

ûÿçãñĀð� 	ĎíċâÕ
� ĎâŚäćÏãŚûÕĊ×óăĒð�ģĢ� ĊéûñŝĊÙđçãŝ� � øřõçåăĒ� Ĝ� Òąû� ÏĀñõÿâÒõĀïãřĀÕöÿÏðŝĎííŕĀ

ĊåăðèÏÿèïÿóãĂïĂĊãûñŝåăĒĎâŚñÿèÏĀñøûèĊåăðèċóŚõ� 	$BMJCSBUFE� ˧VMUJ�NFUFS
� ČâðåėĀÏĀñõÿâÒřĀ

ÒõĀïãřĀÕöÿÏðŝåăĒñûèĊìóĀãřĀÕĐ�ĊñĂĒïãÿēÕċãřùðĆâçĂĒÕ�	Ě�31˧
�ĎéÖçäĄÕÒõĀïĊñđõøćÕøĆâ�ĝĚĚ�31˧���

	ğĚ�)[
�ČâðĊìĂĒïñûèÒñÿēÕóþ�ĝĚ�31˧�êóÐûÕÏĀñåâøûèĎâŚÒřĀêĂâĊìăēðçøÿïèćñáŝĊ×óăĒð�	˧FBO�

"CTPMVUF� &SSPS
� ĊåřĀÏÿè� Ğ� ĊéûñŝĊÙđçãŝ� ûðćřčçĊÏáßŝåăĒðûïñÿèĎâŚ� 	ãĒėĀÏõřĀĊÏáßŝåăĒÏėĀùçâĎõŚ��

ğ�ĊéûñŝĊÙđçãŝ
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ěĝĜ

Ġ��øñĆéċóþċçõÒĂâãřûðûâ

ØĆâÖėĀóûÕÏĀñåėĀÕĀçÐûÕ�4IBGU�(SPVOEJOH�%FWJDF�	4(%
�ċóþãÿõûĆéÏñáŝ�4(%�ĎâŚäćÏ

ûûÏċèè� êóĂãċóþåâøûèåâóûÕãĀïõÿãäĆéñþøÕÒŝÐûÕČÒñÕÏĀñõĂÖÿðĊñăðèñŚûð� ÙĄĒÕÒáþåėĀÕĀçý�

ĎâŚøñĆééñþČðØçŝåăĒĎâŚñÿè�Ĝ�éñþÏĀñùóÿÏ�âÿÕçăē

ě
� ÒáþåėĀÕĀçý� ĎâŚøñŚĀÕûÕÒŝÒõĀïñćŚÖĀÏÏĀñ� ĊÏđèÐŚûïćó� ûûÏċèè� êóĂã� ØĆâÖėĀóûÕÏĀñ

åėĀÕĀçÐûÕ� 4(%� ÙĄĒÕĊïąĒûåėĀÏĀñåâøûèåâóûÕ� éşÛùĀùñąûÐŚûÐÿâÐŚûÕåĀÕĊåÒçĂÒčâ� Đ� åăĒïĂĎâŚ�

ÒĀâÏĀñáŝĎõŚÏřûçÏđøĀïĀñäåăĒÖþâÿâċéóÕċÏŚĎÐčùŚĎâŚãĀïĊéŕĀùïĀðĎâŚČâðÕřĀð� ĊçąĒûÕÖĀÏĎïřïă�

ÐŚûÖėĀÏÿâÐûÕĊõóĀċóþìąēçåăĒéÝĂèÿãĂÕĀçåăĒÒÿèċÒè� ĊéñăðèĊåăðèÏÿèÏĀñãĂâãÿēÕÖñĂÕåăĒĊñąûÙĄĒÕïăøîĀììąēçåăĒ

ċóþĊõóĀåăĒÖėĀÏÿâĎïřøþâõÏãřûÏĀñĊéóăĒðçċéóÕċÏŚĎÐ� åÿēÕÏĀñåâøûèõÿøĆâãřĀÕ� Đ� åăĒøĀïĀñäçėĀïĀ

čØŚøñŚĀÕûĆéÏñáŝ� 4(%� ÏĀñéñÿèċÏŚČéñċÏñïÒõèÒĆïċóþċøâÕêóÐûÕûĆéÏñáŝ� 4(%� õřĀøĀïĀñä�

ûĒĀçÒĒĀÒõĀïãĒĀÕöÿÏðĖĎííēĀĎâēäćÏãēûÕċóþïăÒĒĀêĂâĊìă ēðçčçñþâÿèåă ĒðûïñÿèĎâē� çûÏÖĀÏçăē�

ÒáþåėĀÕĀçý� ĎâŚìÿàçĀåÿÏ÷þċóþëŒÏëçÏĀñãĂâãÿēÕÏĀñéñÿèċãřÕãÿõûĆéÏñáŝ� 4(%� ÖçĊÏĂâÒõĀï

ØėĀçĀÛċóþøĀïĀñääřĀðåûâčùŚÏÿèêćŚûąĒçĎâŚ

Ĝ
� ĎâŚïăČûÏĀøĊêðċìñřÐŚûïćóċóþøñŚĀÕÒõĀïãñþùçÿÏäĄÕÒõĀïøėĀÒÿÛÐûÕûĆéÏñáŝ� 4IBGU�

(SPVOEJOH�%FWJDF�ãřûñþèèéŕûÕÏÿçÏĀñÏÿâÏñřûç�$BUIPEJD�1SPUFDUJPO�ÐûÕĊñąû�åÿēÕåăĒĊéšçċèè

øÿÕÏþøăÏÿçÏñřûçċóþċèè�*NQSFTTFE�$VSSFOU

ĊïąĒûĎâŚåâøûèåâóûÕÏĀñåėĀÕĀçÐûÕ�4(%�čçùŚûÕåâóûÕ� 	čçČñÕÕĀç
�åÿēÕ�Ğ�ÏñáăċóŚõ�

ÙĄĒÕĎâŚÐŚûøñĆéõřĀ�#SVTI�ċóþ�4MJQ�3JOH�åăĒčùŚêóâăåăĒøĆâÒąû�4JMWFS�(SBQIJUF�ċóþ�4JMWFS�"MMPZ�ċóŚõ�

óėĀâÿèãřûĎéÒąûÏĀñçėĀûĆéÏñáŝ� 4(%� ìñŚûïØĆâ� ˧POJUPSJOH� BOE� "MBSNJOH� åăĒìÿàçĀÐĄēççăē�

ĎéãĂâãÿēÕĊìąĒûåâøûèÏÿèĊìóĀčçĊñąû� ÙĄĒÕâŚõðÐŚûÖėĀÏÿâãřĀÕ� Đ� ČÒñÕÏĀñçăēðÿÕĎïřĎâŚâėĀĊçĂçÏĀñãĂâãÿēÕ

ûĆéÏñáŝ� 4(%� åâøûèÏĀñčØŚÕĀçčçĊñąû� ûðřĀÕĎñÏđãĀïÒáþåėĀÕĀçý� ĎâŚøėĀñõÖìąēçåăĒãĂâãÿēÕċóþ�

õĀÕċçõåĀÕÏĀñâėĀĊçĂçÏĀñãĂâãÿēÕåâøûèčçøîĀõþċõâóŚûïċóþÐŚûÏėĀùçâåăĒċãÏãřĀÕÏÿçãĀïÐçĀâ

ċóþóÿÏ÷áþÐûÕĊñąûĎõŚċóŚõ� ĊìąĒûõřĀĊïąĒûåâøûèÏĀñåėĀÕĀçčçĊñąûÖçĎâŚêóâăċóŚõÏđøĀïĀñäĊÐŚĀøćř�

ÏĀñêóĂãčØŚĊûÕĎâŚčç�åñ��ãřûĎé�
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èåçėĀ
ĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀð� 	%BNBHF� 4UBCJMJUZ
� ĊéšçÒĆáøïèÿãĂĊèąēûÕãŚçåăĒïă�

ÒõĀïøėĀÒÿÛûðřĀÕðĂĒÕ� åăĒĊñąûåĆÏóėĀãŚûÕĎâŚñÿèÏĀñÒėĀçõáċóþõĂĊÒñĀþùŝãÿēÕċãřØřõÕĊñĂĒïãŚçÐûÕÏĀñ

ûûÏċèèñõïäĄÕãŚûÕĎâŚñÿèÏĀñéñÿèéñĆÕûðřĀÕøïĒėĀĊøïûãóûâñþðþĊõóĀÐûÕÏĀñøñŚĀÕĊñąûĊìąĒûčùŚ

ÐŚûïćóãřĀÕĐ�ÐûÕÒĆáøïèÿãĂçăēĊéšçĎéûðřĀÕäćÏãŚûÕċóþÒñèäŚõç�ûðřĀÕĎñÏđâă�ùóÿÏÏĀñÐûÕÒĆáøïèÿãĂçăē�

ïăÒõĀïĊØąĒûïČðÕĎéäĄÕåò÷ÜăãřĀÕ� Đ� åăĒĊÏăĒðõÐŚûÕïĀÏïĀðåăĒïăÒõĀïÙÿèÙŚûçãřûÏĀñåėĀÒõĀïĊÐŚĀčÖ

ċóþÏĀñÒėĀçõá� ñõïĎéäĄÕøėĀùñÿèêćŚåăĒåėĀÕĀçĊÏăĒðõÐŚûÕČâðãñÕÏÿèÒõĀïéóûâîÿðÐûÕÏĀñéÝĂèÿãĂ

ÕĀçåĀÕĊñąû� ČâðÖĀÏÏĀñÖÿâÏĀññáñÕÒŝ� $PODFOUSBUFE� *OTQFDUJPO� $BNQBJHO� PO� 5BOLFS�

%BNBHF�4UBCJMJUZ�åăĒÖÿâČâð�1BSJT�˧ 06�ċóþ�#MBDL�4FB�˧ 06�ìèõřĀ�ěĠ�Ĝ��ÐûÕĊñąû�5BOLFST�

åăĒêřĀçÏĀñãñõÖøûèÖĀÏÏĀññáñÕÒŝçăē� êćŚéÝĂèÿãĂÕĀçèçĊñąûĎïřøĀïĀñäðąçðÿçĎâŚõřĀĊñąûÐûÕãçïă

ÒĆáøïèÿãĂäćÏãŚûÕĊéšçĎéãĀïÏÜÐûÕĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀð� ÙĄĒÕçÿèõřĀĊéšçãÿõĊóÐåăĒ�

ÒřûçÐŚĀÕøćÕåăĒèřÕØăēõřĀ� ùÿõÐŚûÐûÕÒĆáøïèÿãĂçăēðÿÕïăêćŚåăĒĎïřĊÐŚĀčÖùóÿÏÏĀñûðćřĊéšçÖėĀçõçïĀÏ� èåÒõĀï

çăēïăÖĆâïĆřÕùïĀðøñŚĀÕÒõĀïĊÐŚĀčÖĊèąēûÕãŚçĊÏăĒðõÏÿèĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀðñõïäĄÕ

ÏñþèõçÏĀñčçÏĀñõĂĊÒñĀþùŝâŚõðõĂæăĊØĂÕÏėĀùçâ� ċóþĊØĂÕÒõĀïçřĀÖþĊéšç� ÙĄĒÕĊéšçéñþĊâđçùóÿÏåăĒÖþ

ĎâŚñÿèÏĀñûæĂèĀðčçèåÒõĀïçăēãřûĎé
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ěĝĞ

ùóÿÏÏĀñåÿĒõĎéÐûÕĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀð��

	%BNBHF�4UBCJMJUZ�0WFSWJFX


ĊïąĒûìĂÖĀñáĀäĄÕÏñáăÏĀñÖïÐûÕĊñąûĎååĀçĂÒ� ÒėĀäĀïċñÏåăĒÏÿéãÿçäĀïÏÿèçĀõĀøäĀéçĂÏ�

åăĒÏėĀóÿÕÏĀÕċèèċéóçċóŚõìĂÖĀñáĀÒõĀïĊøăðùĀðÏđÒąû� ïăĊõóĀĊåřĀĎñčçÏĀñûìðìêćŚÒçèçĊñąûÏřûçåăĒ�

ĊñąûÖþÖïóÕÏŚçåþĊó� ÒėĀäĀïçăēĊéšçøĂĒÕåăĒċøâÕčùŚĊùđçõřĀ� ÒĆáøïèÿãĂčçÏĀñóûðãÿõûðřĀÕïăĊøäăðñîĀì

ĊéšçøĂĒÕøėĀÒÿÛåăĒãŚûÕÒėĀçĄÕĊïąĒûĊñąûĊÏĂâûĆèÿãĂĊùãĆåŚûÕĊñąûċãÏċóþïăçēėĀĎùóåřõïĊÐŚĀïĀčçãÿõĊñąû� ĊìąĒûčùŚ

øĀïĀñäéŕûÕÏÿçċóþñÿÏ÷ĀØăõĂãèçĊñąûčùŚĎâŚïĀÏåăĒøĆâ� ÒĆáøïèÿãĂâÿÕÏóřĀõãŚûÕčÏóŚĊÒăðÕÏÿèĊøäăðñîĀì

ÏĀñåñÕãÿõčçðĀïéÏãĂ�	*OUBDU�4UBCJMJUZ


ĊìąĒûčùŚÏĀñåėĀÒõĀïĊÐŚĀčÖĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀð� 	%BNBHF� 4UBCJMJUZ
� ĊéšçĎé

ĎâŚČâðøþâõÏ� čùŚøïïĆãĂÏñáăãÿõûðřĀÕÐĄēçïĀĊéšçĊñąûèññåĆÏøĂçÒŚĀåÿĒõĎé� Ĝ� óėĀ� åăĒïăÐçĀâċóþñćéåñÕ

ĊâăðõÏÿçåĆÏéñþÏĀñ�óėĀåăĒùçĄĒÕïăñþõĀÕèññåĆÏ�ě�ñþõĀÕ� čçÐáþåăĒóėĀåăĒøûÕïăñþõĀÕèññåĆÏ�Ĝ�ñþõĀÕ�

ÒėĀäĀïìąēçÞĀçÒėĀäĀïċñÏÒąû� óėĀčâïăÒõĀïéóûâîÿðïĀÏÏõřĀ� ÒėĀãûèøėĀùñÿèÒėĀäĀïçăēøĀïĀñä

õĂĊÒñĀþùŝĎâŚČâðÕřĀðÒąû� óėĀåăĒøûÕÖþïăÒõĀïéóûâîÿðïĀÏÏõřĀ� ĊçąĒûÕÖĀÏùĀÏĊñąûéñþøèûĆèÿãĂĊùãĆ�

ãÿõĊñąûċãÏ�ě�ÖĆâ�çēėĀĎùóĊÐŚĀåřõïĊñąû�óėĀåăĒùçĄĒÕÖþïăçēėĀĊÐŚĀåřõïñþõĀÕĎâŚĊãđïñþõĀÕ�ěĚĚ��čçÐáþåăĒ

óėĀåăĒøûÕçēėĀÖþĊÐŚĀåřõïċÒřĊìăðÕ�ğĚ��čçñþõĀÕåăĒûðćřčçñûðċãÏĊåřĀçÿēç�ÏóřĀõÒąû�ðĂĒÕĊñąûïăÏĀñċèřÕùŚûÕ

ċèřÕñþõĀÕïĀÏĊåřĀĎñÏđÖþðĂĒÕéóûâîÿðÖĀÏÏĀñÖïĊïąĒûĊÏĂâñûðċãÏçēėĀĎùóĊÐŚĀåřõïïĀÏĊåřĀçÿēç�

ċãřûðřĀÕĎñÏđãĀï� ÏĀñûûÏċèèĊñąûčùŚïăÏĀñċèřÕùŚûÕïĀÏĐ� ĎïřøĀïĀñäĊéšçĎéĎâŚûðřĀÕ�

ĎñŚÐŚûÖėĀÏÿâčçåĀÕéÝĂèÿãĂ� ĊìñĀþÖþøřÕêóÏñþåèČâðãñÕÏÿèÒõĀïðĀÏčçÏĀñûûÏċèè�ċóþãŚçåĆçčç

ÏĀñøñŚĀÕĊñąûåăĒÏĀñÏĀñċèřÕùŚûÕïĀÏ� Đ� ÐĄēçïĀ� ùñąûÏĀñûûÏċèèċóþøñŚĀÕĊñąûåăĒïăÏĀñċèřÕùŚûÕñþõĀÕ

çŚûðĊÏĂçĎéÏđÖþøřÕêóÏñþåèãřûÒõĀïéóûâîÿðčçÏñáăûĆèÿãĂĊùãĆçēėĀĊÐŚĀåřõïĊñąû� éñþĊâđçÒėĀäĀïåăĒãŚûÕ

çėĀïĀìĂÖĀñáĀčçÏĀñûûÏċèèĊñąûčùŚïăÒõĀïéóûâîÿðÖĀÏĊùãĆÏĀñáŝÐŚĀÕãŚçÒąû� ÒõñïăÏĀñċèřÕùŚûÕ

ñþõĀÕïĀÏçŚûðĊìăðÕčâĊìąĒûčùŚĊñąûïăÒõĀïéóûâîÿðÖĀÏûĆèÿãĂĊùãĆçēėĀĊÐŚĀĊñąû

čçĊñąûÐçøřÕêćŚČâðøĀñ� ĎâŚïăÏĀñÏėĀùçâčùŚĊñąûÏóĆřïçăēãŚûÕéÝĂèÿãĂãĀïÐŚûèÿÕÒÿèÐûÕĊøäăðñîĀì

ÏĀñåñÕãÿõðĀïĊøăðùĀðĊØĂÕÒõĀïçřĀÖþĊéšç� 	1SPCBCJMJTUJD�%BNBHF�4UBCJMJUZ��1%4
�ãÿēÕċãřčçØřõÕ

ãŚçéő� Ò�ö�� ěģġĚ� ùóÿÕÖĀÏïăÏĀñèÿÕÒÿèčØŚ� *˧0� 3FTPMVUJPO� "�ĜĠğ� 	7***
� ùóÿÕÖĀÏçÿēçĎâŚïăÏĀñ

èÿÕÒÿèčØŚÏÿèĊñąûÒçøřÕøĂçÒŚĀñþõĀÕċùŚÕåÿĒõĎéåăĒøñŚĀÕùóÿÕÖĀÏéő� Ò�ö�� ěģģĜ� ċóþåŚĀðåăĒøĆâ� îĀðùóÿÕ

ÖĀÏÏĀñâėĀĊçĂçÏĀñčùŚÒñûèÒóĆïÒõĀïéóûâîÿðûðřĀÕĊùïĀþøïÐûÕ� *˧0� ĎâŚïăÏĀñèÿÕÒÿèčØŚÐŚûèÿÕÒÿè

ĊÏáßŝÐûÕ� 1%4� øėĀùñÿèĊñąûČâðøĀñċóþĊñąûøĂçÒŚĀåĆÏéñþĊîååăĒøñŚĀÕĊøñđÖãÿēÕċãřõÿçåăĒ� ě� ïÏñĀÒï��

Ò�ö�ĜĚĚģ�ãĀï�40-"4�$IBQUFS�**�ě�1BSU�#�ě
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ěĝğ

ě��'MPPEBCMF�-FOHUI�BOE�'BDUPS�PG�4VCEJWJTJPO

õĂæăçăēĊéšçõĂæăâÿēÕĊâĂïãĀïåò÷ÜăċóþðÿÕÒÕïăÒõĀïøėĀÒÿÛċóþÖėĀĊéšçåăĒÖþãŚûÕåėĀÒõĀïĊÐŚĀčÖ

ÏřûçõĂæăûąĒç� Đ� ĊçąĒûÕÖĀÏĊéšçìąēçÞĀçåĀÕåò÷ÜăåăĒÖþéćìąēçøćřÒõĀïĊÐŚĀčÖčçùóÿÏÏĀñÐûÕĊøäăðñîĀì

ÏĀñåñÕãÿõðĀïĊøăðùĀð

čçõĂæăÏĀñçăē� ÖėĀçõçÏĀñċèřÕùŚûÕñþõĀÕ� 	/VNCFS�PG�4VCEJWJTJPOT
�åăĒãŚûÕÏĀñĎâŚñÿèÏĀñ

ÒėĀçõáÖĀÏÏĀñùĀ�'MPPEBCMF�-FOHUI�ãóûâÒõĀïðĀõÐûÕóėĀĊñąû

'MPPEBCMF�-FOHUI�ÒąûÒõĀïðĀõåăĒïĀÏåăĒøĆâÐûÕùŚûÕñþõĀÕùçĄĒÕùŚûÕåăĒùĀÏĊÏĂâøäĀçÏĀñáŝ

çēėĀåřõïÖþåėĀčùŚĊñąûÖïóÕĎéÖçäĄÕñþâÿè�˧BSHJO�-JOF�	ñþâÿèċçõçēėĀøćÕøĆâåăĒĊñąûðÿÕøĀïĀñäóûðĎâŚ

ûðřĀÕéóûâîÿðČâðçēėĀĎïřåřõïâĀâíŕĀùóÿÏÐûÕĊñąû


ðÏãÿõûðřĀÕĊïąĒûïăÏĀñûûÏċèèĊñąûčùïřùçĄĒÕóėĀ� çĀõĀøäĀéçĂÏêćŚûûÏċèèÖþÏėĀùçâùŚûÕ

ñþõĀÕÐĄēçïĀČâðïăëĀÏÿēçêçĄÏçēėĀ�	#VMLIFBET
�ĊéšçãÿõċèřÕùŚûÕñþõĀÕçÿēç�Đ�ãĀï�ñćéåăĒ�ě��	čçÏñáăçăē�

ÏėĀùçâčùŚëĀÏÿēççēėĀÐûÕùŚûÕñþõĀÕùŚûÕċñÏçăēĊñăðÏõřĀëĀÏÿēç�"�ċóþ�#


çûÏĊùçąûÖĀÏâÏĀñéñþĊïĂçĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀðĊØĂÕÒõĀïçřĀÖþĊéšç�	1%4
�

ċóþ� ðÿÕïăÐŚûèÿÕÒÿèåăĒçĂðïčØŚûăÏùçĄĒÕñþèèÒąû� ĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀðĊØĂÕÏėĀùçâ��

	%FUFSNJOJTUJD�%BNBHF�4UBCJMJUZ��%%4
�ÙĄĒÕčç�%%4�çăē�ÐûèĊÐãÐûÕÒõĀïĊøăðùĀð�	%BNBHF�

&YUFOU
� ÖþĊéšçãÿõÏėĀùçâÖĆâåăĒÖþøñŚĀÕëĀÏÿēççēėĀ� 	8BUFSUJHIU� #VMLIFBE
� ûðřĀÕĎñÏđãĀï��

čçÏñáăÐûÕ�1%4�ÖþĎïřïăÏĀñÏėĀùçâ�%BNBHF�&YUFOU�ÐĄēçïĀ�åėĀčùŚçĀõĀøäĀéçĂÏêćŚûûÏċèèĊñąû�

øĀïĀñäÖÿâõĀÕëĀÏÿççēėĀĎâŚûðřĀÕðąâùðĆřçïĀÏÐĄēç� ÙĄĒÕčçèåÒõĀïùÿõÐŚûçăēÖþïĆřÕĊçŚçûæĂèĀðäĄÕċçõ

ÒõĀïÒĂâÐûÕ�1#4�

čçÏĀñûûÏċèèĊñąûĊèąēûÕãŚç� ÏñþèõçÏĀñčçÏĀñéñþïĀáÏĀñĊøäăðñîĀìÏĀñåñÕãÿõ

ðĀïĊøăðùĀð� ċóþÏĀñÏėĀùçâéñĂïĀáÏĀñċèřÕùŚûÕñþõĀÕ� øĀïĀñäåėĀĎâŚ� ĝ� ÏñþèõçÏĀñ� Čâð�

åÿēÕ� ĝ� ÏñþèõçÏĀñïăÖĆâïĆřÕùïĀðĊâăðõÏÿçĊìąĒûčùŚĊñąûøĀïĀñäóûðãÿõċóþïăĊøäăðñîĀìÏĀñåñÕãÿõ�

ĎâŚØÿĒõÒñĀõåăĒĊìăðÕìûčùŚĊñąûøĀïĀñäĊâĂçåĀÕĎéäĄÕåăĒùïĀðĊìąĒûĊÐŚĀñÿèÏĀñÙřûïåėĀ� ĊïąĒûïăÒõĀïĊøăðùĀð�

ĊÏĂâÐĄēçÏÿèãÿõĊñąûċóþïăçēėĀĊÐŚĀåřõïĊñąû
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ěĝĠ

�¡���¬�µ��}����Ò�oi��¥�Òo�Ó�o����o�µ

�¡���¬�¶��}����Ò�oi��¥�Òo�Ó�o����o�¶

ÒõĀïðĀõÐûÕùŚûÕñþõĀÕçăē� 	-FOHUI� "#
� äćÏÏėĀùçâîĀðčãŚĊÕąĒûçĎÐåăĒõřĀ� ùĀÏçēėĀĎùó�

ĊÐŚĀåřõïùŚûÕçăēÖçĊãđïùŚûÕ� ĊñąûÖþÖïóÕĎéÖçäĄÕÖĆâåăĒ�˧BSHJO�-JOF�ÏėĀóÿÕÖþĊñĂĒïÖï�ÒõĀïðĀõÐûÕ

ùŚûÕñþõĀÕâÿÕÏóřĀõÒąû�'MPPEBCMF�-FOHUI�ÐûÕÖĆâçÿēç

ÖĀÏçÿēçčçÏĀñċèřÕùŚûÕñþõĀÕùŚûÕãřû�Đ��Ďé����ĊØřç����ÏĀñċèřÕùŚûÕãřûĎéåĀÕâŚĀçåŚĀðÐûÕ���˧ JETIJQ�

ëĀÏÿēçãÿõãřûĎéäćÏÏėĀùçâĎõŚåăĒÖĆâ� $� čçÏñáăçăēĊØřçĊâăðõÏÿèÏñáăùŚûÕñþõĀÕċñÏ� 	"#
� ùĀÏùŚûÕ

ñþõĀÕ� "$� äćÏçēėĀåřõïÖçĊãđïùŚûÕ� ĊñąûÖþÖïóÕĎéÖçäĄÕÖĆâåăĒ� ˧BSHJO� -JOF� ÏėĀóÿÕÖþĊñĂĒïÖï� ċóþ

ÒõĀïðĀõÐûÕùŚûÕñþõĀÕçăēÖþäćÏÏėĀùçâčùŚĊéšç�'MPPEBCMF�-FOHUI�ÐûÕùŚûÕñþõĀÕ�"$�

čçċçõåĀÕĊâăðõÏÿç� çĀõĀøäĀéçĂÏøĀïĀñäċèřÕùŚûÕñþõĀÕùŚûÕûąĒç� Đ� ĎâŚãóûâÒõĀïðĀõ�

ÐûÕóėĀĊñąû� èçìąēçÞĀçåăĒÒõĀïðĀõÐûÕ� 'MPPEBCMF� -FOHUI� ċãřóþùŚûÕãŚûÕĎïřåėĀčùŚĊñąûÖïóÕ�

ĊÏĂçċçõ�˧BSHJO�-JOF�ùĀÏĊÏĂâĊùãĆÏĀñáŝçēėĀåřõï
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ěĝġ

�¡���¬�·��}����Ò�oi��¥�Òo�Ó�o����o�·

ĊïąĒûåėĀÏĀñÒėĀçõáùĀ� 'MPPEBCMF� -FOHUI� øĂĒÕøėĀÒÿÛåăĒãŚûÕÒėĀçĄÕäĄÕûăÏéñþÏĀñùçĄĒÕÒąû��

çēėĀåăĒåřõïčçùŚûÕñþõĀÕçÿēç�Đ�ãŚûÕåřõïĊãđïãóûâÒõĀïÏõŚĀÕÐûÕóėĀ�äĄÕċïŚõřĀÖþïăÏĀñõĀÕċêçčùŚïă

ëĀÏÿēççēėĀãĀïċçõ�$FOUFSMJOF�ÏđãĀï�	$FOUFSMJOF�#VMLIFBE


'MPPEBCMF�-FOHUI�$VSWF

ÖĀÏÏĀñûûÏċèèùēûÕñþõĀÕãĀïãÿõûðĒĀÕÐēĀÕãēç� ĊñąûóėĀçăēÖþĎïĒïăåĀÕÖïċóþðÿÕÒÕïă

ĊøäăðñîĀìùĀÏùŚûÕñþõĀÕùŚûÕčâùŚûÕùçĄĒÕ� 	ĊìăðÕùŚûÕĊâăðõ
�äćÏçēėĀĊÐŚĀåřõïÖçĊãđïùŚûÕ�ÐŚûøÿÕĊÏã

åăĒøėĀÒÿÛûăÏéñþÏĀñùçĄĒÕÒąû� 'MPPEBCMF� -FOHUI� åăĒèñĂĊõáÏóĀÕóėĀÖþïăÒõĀïðĀõøćÕÏõřĀèñĂĊõá�

ùÿõĊñąûċóþåŚĀðĊñąû�ĊçąĒûÕÖĀÏùĀÏçēėĀåřõïùŚûÕñþõĀÕèñĂĊõáÏóĀÕóėĀ�ĊñąûÖþĊÏĂâïĆï�5SJN�ÐçĀâĊóđÏ�

øřÕêóčùŚøĀïĀñäÐðĀðÒõĀïðĀõÐûÕ�'MPPEBCMF�-FOHUI�ĎâŚČâðĎïřÏñþåèãřûÏĀñÖïÖçäĄÕ�˧ BSHJO�

-JOF� čçÐáþåăĒçēėĀåăĒåřõïùŚûÕñþõĀÕèñĂĊõáčÏóŚùÿõĊñąûċóþåŚĀðĊñąû� ÖþøřÕêóÏñþåèãřûÏĀñ� 5SJN�

ÐûÕĊñąû�åėĀčùŚïăÏĀñÖïĎéÖçäĄÕ�˧BSHJO� -JOF� ĎâŚÕřĀðÐĄēç� 'MPPEBCMF� -FOHUI�åăĒèñĂĊõáçăēÖĄÕðĀõ

çŚûðÏõřĀèñĂĊõáÏóĀÕóėĀ�ÏóřĀõČâðîĀìñõïÒąû�'MPPEBCMF�-FOHUI�ïăÒõĀïðĀõċãÏãřĀÕÏÿçãóûâ

óėĀĊñąûîĀðčãŚĊÕąĒûçĎÐÖĀÏêóÏñþåèÐûÕïĆï�5SJN�ċóþÏĀñÖïÖçäĄÕ�˧BSHJO�-JOF

�¡���¬�¸��}����Ò�oi��¥�Òo�Ó�o����o�¸
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ěĝĢ

�¡���¬�¹��}����Ò�oi��¥�Òo�Ó�o����o�¹

'MPPEBCMF� -FOHUI� $VSWFT� ÒąûÏñĀíåăĒçėĀĊøçû� 'MPPEBCMF� -FOHUI� ãóûâÒõĀïðĀõ

ÐûÕóėĀĊñąû� ČâðÐŚûïćóèçÏñĀíçăēĎâŚïĀÖĀÏÏĀñìóđûãÒõĀïðĀõÐûÕ� 'MPPEBCMF� -FOHUI� čçċçõ

ãÿēÕ×ĀÏÏÿèÒõĀïðĀõÐûÕĊñąû� á� ÖĆâçÿēç� ČâðċèřÕÒõĀïðĀõÐûÕùŚûÕñþõĀÕčçñþâÿè� *OȼOJUFTJNBM��

ÖþåėĀčùŚĎâŚÏñĀíčçóÿÏ÷áþãĀï�ñćéåăĒ�ğ

ÏĀñéñþĊïĂçĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀð��

	%BNBHF�4UBCJMJUZ�$PNQMJBODF
�ČâðõĂæă�
'MPPEBCMF�$VSWF

ĊñąûåĆÏóėĀåăĒÖþåėĀÏĀñéñþĊïĂçĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀðČâðõĂæăÏĀñçăē� ÖþãŚûÕïă

ÐŚûïćóĊèąēûÕãŚçÐûÕ�'MPPEBCMF�-FOHUI�$VSWF�ČâðÐŚûÏėĀùçâÐûÕûÕÒŝÏñåĀÕâŚĀçÒõĀïéóûâîÿð

ÐûÕÏĂÖÏññïåĀÕåþĊó�ċóþøäĀèÿçÖÿâØÿēçĊñąûãřĀÕ�Đ�ïăĊçąēûùĀČâðøñĆéõřĀ�įĊñąûÒõñøĀïĀñäóûðãÿõ

ĎâŚûðřĀÕïăĊøäăðñîĀìĊïąĒûãÏûðćřčçøäĀçÏĀñáŝçēėĀåřõïĊãđï�ě�ùŚûÕñþõĀÕ�	ùñąû�Ĝ�ùñąû�ĝ�ùŚûÕ�øĆâ

ċóŚõċãřÖþÏėĀùçâčçñĀðóþĊûăðâ
İ�

čçÏĀñéñþĊïĂçċóþãñõÖøûèõřĀĊñąûåăĒûûÏċèèïăÒĆáøïèÿãĂĊéšçĎéãĀïÐŚûèÿÕÒÿèÐûÕ

ĊøäăðñîĀìÏĀñåñÕãÿõùñąûĎïř� 'MPPEBCMF� -FOHUI� $VSWF� ÖþäćÏìóđûãÙŚûçóÕĎéčçċèèĊñąû��
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ěĝģ

�¡���¬�º��}����Ò�oi��¥�Òo�Ó�o����o�º

ĊïąĒûìóđûãčçóÿÏ÷áþĊâăðõÏÿçãóûâóėĀĊñąû�ċóþÒõĀïøćÕÐûÕøĀïĊùóăĒðïÐûÕùēûÕãĒĀÕ�Đ��

ĎïřøćÕĊÏĂç�'MPPEBCMF�-FOHUI�øĀïĀñäøñĆéĎâŚõřĀĊñąûóėĀçăēĎâŚñÿèÏĀñûûÏċèèčùŚĊéšçĎéãĀïÐŚûèÿÕÒÿè�

ĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀðãĀïïĀãñÞĀç�ě�$PNQBSUNFOU�

�¡���¬�º��}����Ò�oi��¥�Òo�Ó�o����o�º

ÖĀÏçÿēç�ÏĀñãñõÖøûèĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀðÖþâėĀĊçĂçÏĀñåăóþùŚûÕñþõĀÕ�ÒõĀïðĀõ

ÐûÕùŚûÕñþõĀÕċãřóþùŚûÕÖþäćÏìóđûãčçċçõãÿēÕåăĒèñĂĊõáÏĄĒÕÏóĀÕùŚûÕñþõĀÕçÿēçĐ� ùĀÏÒõĀïðĀõ

ÐûÕùŚûÕåăĒìóđûãÐĄēçĎéûðćřãĒėĀÏõřĀ�'MPPEBCMF�-FOHUI�$VSWF�ùŚûÕñþõĀÕçăēÖþïăÒĆáøïèÿãĂĊéšçãĀï

ÐŚûèÿÕÒÿèÐûÕĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀðãĀïïĀãñÞĀç�ě�$PNQBSUNFOU
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ěĞĚ

ÖĀÏçÿēçùĀÏãŚûÕÏĀñãñõÖøûèÒĆáøïèÿãĂčçÐŚûèÿÕÒÿèãĀïïĀãñÞĀç� Ĝ�$PNQBSUNFOUT��

čùŚìóđûãÒõĀïðĀõÐûÕùŚûÕñþõĀÕ�Ĝ�ùŚûÕãĂâÏÿçčçóÿÏ÷áþõĂæăĊâăðõÏÿèåăĒĎâŚâėĀĊçĂçÏĀñčçïĀãñÞĀç�

ě�$PNQBSUNFOU�

�¡���¬�¼��}����Ò�oi��¥�Òo�Ó�o����o�¼

ċóþâėĀĊçĂçÏĀñìóđûãčçóÿÏ÷áþĊâăðõÏÿçãóûâóėĀĊñąû

�¡���¬�½��}����Ò�oi��¥�Òo�Ó�o����o�½

ÖþĊùđçĎâŚûðřĀÕØÿâĊÖçõřĀ�ÒõĀïøćÕÐûÕÒõĀïðĀõÐûÕ�Ĝ�ùŚûÕñþõĀÕãřûĊçąĒûÕÏÿçïăñþâÿèøćÕÏõřĀ�

'MPPEBCMF�-FOHUI�$VSWF�åėĀčùŚøĀïĀñäøñĆéĎâŚõřĀ�ĊñąûóėĀçăēĎïřĎâŚñÿèÏĀñûûÏċèèčùŚĊéšçĎéãĀï

ÐŚûèÿÕÒÿèĊøäăðñîĀì
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ěĞě

�¡���¬�µ´��}����Ò�oi��¥�Òo�Ó�o����o�µ´

ĊïąĒûìóđûãÒõĀïðĀõ�Ĝ�ùŚûÕñþõĀÕóÕĎéÖþĎâŚêóóÿìæŝãĀï�ñćéåăĒ�ěě

�¡���¬�µµ��}����Ò�oi��¥�Òo�Ó�o����o�µµ

ÏĀñåñÕãÿõðĀïĊøăðùĀðãĀïïĀãñÞĀç�Ĝ�$PNQBSUNFOUT
ùĀÏãŚûÕÏĀñéñÿèéñĆÕčùŚÏĀñûûÏċèèĊñąûĊéšçĎéãĀïïĀãñÞĀç�Ĝ�$PNQBSUNFOUT�ĊñąûóėĀçăē�

ãŚûÕĎâŚñÿèÏĀñûûÏċèèčùŚïăùŚûÕñþõĀÕĊìĂĒïïĀÏÐĄēç� ÏóřĀõÒąûčùŚċãřóþùŚûÕñþõĀÕïăÒõĀïðĀõùŚûÕ

óâóÕ�øřÕêóčùŚÒõĀïøćÕÐûÕøĀïĊùóăĒðïÒõĀïðĀõ�Ĝ�ùŚûÕåăĒìóđûãÖþûðćřãĒėĀÏõřĀ�'MPPEBCMF�-FOHUI�

$VSWF�ãĀïãÿõûðřĀÕÏĀñċèřÕùŚûÕñþõĀÕčç�ñćéåăĒ�ěĚ

ČâðøĀïĀñäøñĆéĎâŚõřĀ� ùĀÏïăÏĀñûûÏċèèċèřÕùŚûÕñþõĀÕĊìĂĒïïĀÏÐĄēç� ĊñąûóėĀçăēÖþĊéšçĎé�

ãĀïÐŚûèÿÕÒÿèĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀðċèè� Ĝ� $PNQBSUNFOUT� ÙĄĒÕùĀÏãŚûÕÏĀñ

ûûÏċèèčùŚĊñąûïăÒõĀïéóûâîÿðïĀÏðĂĒÕÐĄēç� øĀïĀñäčØŚïĀãñÞĀç� ĝ� ùñąû� Ğ� $PNQBSUNFOUT�

ČâðûĀÖøřÕêóčùŚĊñąûïăùŚûÕñþõĀÕäăĒïĀÏÐĄēçċóþïăãŚçåĆçčçÏĀñøñŚĀÕøćÕÐĄēç� ÖĄÕãŚûÕïăÏĀñìĂÖĀñáĀ

ûûÏċèèčùŚĊùïĀþøïïĀÏåăĒøĆâ
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ěĞĜ

%BNBHF�4UBCJMJUZ��1SPCBCJMJTUJD�%BNBHF�"TTFTTNFOU
ÏĀñÒėĀçõáĊøäăðñîĀìÏĀñåñÕãÿõðĀïĊøăðùĀðČâðÏĀñéñþĊïĂçÒõĀïĊøăðùĀðĊØĂÕÒõĀïçřĀ

ÖþĊéšç�	1SPCBCJMJTUJD�%BNBHF�"TTFTTNFOU
�ĊéšçÐŚûèÿÕÒÿèåăĒäćÏÏėĀùçâČâð�40-"4�$IBQUFS�

**�ě� 1BSU� #� åăĒèÿÕÒÿèčØŚčçĊñąûøĂçÒŚĀåăĒïăÒõĀïðĀõïĀÏÏõřĀ� ĢĚ� ĊïãñÐĄēçĎé� ċóþčçĊñąûèññåĆÏ�

êćŚČâðøĀñåĆÏØçĂâ

ÏñþèõçÏĀñçăēčØŚċçõÒõĀïÒĂâÐûÕÒõĀïçřĀÖþĊéšçčçÏĀñðąçðÿçċóþñÿèñûÕõřĀĊñąûÖþ

øĀïĀñäûðćřñûâĎâŚûðřĀÕéóûâîÿðîĀðùóÿÕÖĀÏĊÏĂâÒõĀïĊøăðùĀðÏÿèùŚûÕñþõĀÕãřĀÕĐ� ČâðčçÏĀñ

âėĀĊçĂçÏĀñÐûÕÏñþèõçÏĀñçăē�ÖþïăéşÖÖÿð

ÒõĀïçřĀÖþĊéšç�	1SPCBCJMJUZ�'BDUPST
�Ĝ�éşÖÖÿðĊÐŚĀïĀĊÏăĒðõÐŚûÕÒąû

ÒõĀïçřĀÖþĊéšçåăĒùŚûÕñþõĀÕĊ×ìĀþĊÖĀþÖÕùŚûÕčâùŚûÕùçĄĒÕÖþĊÏĂâÒõĀïĊøăðùĀðĊïąĒûĊÏĂâ

ûĆèÿãĂĊùãĆ�	'BDUPS�įQİ


ÒõĀïçřĀÖþĊéšçåăĒĊñąûÖþøĀïĀñäûðćřñûâÖĀÏÏĀñÖïĎâŚĊïąĒûùŚûÕñþõĀÕçÿēçĊÏĂâçēėĀĎùóĊÐŚĀåřõï

�	'BDUPS�įTİ


ČâðåÿēÕøûÕéşÖÖÿðçăēÖþäćÏÏėĀùçâčùŚĊéšçÒõĀïãŚûÕÏĀñìąēçÞĀçčçÏĀñûûÏċèèĊñąûøĂçÒŚĀ

ċóþĊñąûêćŚČâðøĀñãĀïåăĒÏėĀùçâčçñĀðóþĊûăðâÐûÕÐŚûèÿÕÒÿè�ċóþĊïąĒûåėĀÏĀñÒćáéşÖÖÿðåÿēÕøûÕ�	Q�T
�

ÖþåėĀčùŚĎâŚêóóÿìæŝûûÏïĀĊéšçÒõĀïçřĀÖþĊéšçčçÏĀñûðćřñûâÖĀÏÏĀñÖïÖĀÏÏñáăÒõĀïĊøăðùĀðçÿēç�Đ�

ĊïąĒûìĂÖĀñáĀãÿõûðřĀÕÐûÕĊñąû� Ģ� ùŚûÕñþõĀÕåăĒĎâŚÏėĀùçâĎõŚčçÏñþèõçÏĀñåăĒùçĄĒÕ� êóóÿìæŝ

ÖĀÏÏĀñÒėĀçõáÏĀñûðćřñûâÖĀÏÏĀñÖïãĀïïĀãñÞĀç�ě
�Ĝ�ċóþ�ĝ�$PNQBSUNFOUT�ċøâÕčùŚĊùđç

čç�ãĀñĀÕåăĒ�ě���ãĀñĀÕåăĒ�ĝ�ãĀïóėĀâÿè
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ěĞĝ

}���o��¬�µ

}���o��¬�¶
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ěĞĞ

}���o��¬�·

åÿēÕøĀïÏñáă�ÒřĀÐûÕ�T�ïăÒřĀĊåřĀÏÿè�Ě�ùñąû�ě�ĊåřĀçÿēç�ÖĀÏÏĀñåăĒùĀÏìĂÖĀñáĀÒõĀïĊøăðùĀð�
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