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%URXJKW�WR�\RX�E\�5&�7$08

»łňŪś͑»łğňƣŨ͑şğĐƯƷƛğƣ͑ñƛğ͑ƣƷƘƘŵƛƯğė͑Ďǖ͑¦ñƯňŵ͑ łƛňƣƯň͑Ώ͑
»ğǕñƣ͑�ΐṣ͑ĎƷƯ͑Ưłğ͑ŵƘňŪňŵŪƣ͑ƛğƘƛğƣğŪƯğė͑łğƛğňŪ͑ėŵ͑ŪŵƯ͑
ŪğĐğƣƣñƛňşǖ͑ƛğǪğĐƯ͑Ưłğ͑ĎğşňğĹƣ͑ŵƛ͑ǏñşƷğƣ͑ŵĹ͑¦ñƯňŵ͑ łƛňƣƯň͑Ūŵƛ͑
 ğŪƯƛñş͑ łƷƛĐł̢͑»łňƣ͑ĐŵŪƯğŪƯ͑ňƣ͑ƘƛğƣğŪƯğė͑Ưŵ͑ğŪĐŵƷƛñĺğ͑
ėňƣĐƷƣƣňŵŪ͑ñŪė͑ĐƛňƯňĐñş͑ƯłŵƷĺłƯ͑ñĎŵƷƯ͑ĐłñşşğŪĺňŪĺ͑
ƚƷğƣƯňŵŪƣ̢͑



0HWKRGRORJ\��+RZ�6KRXOG�&DURO�5HVSRQG"
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�şǏňŪ͑Ưłğ͑�ƯłğňƣƯ
 ñƛŵş͑Ưłğ͑ łƛňƣƯňñŪ

�,Q�\RXU�KHDUWV�KRQRU�&KULVW�WKH�
/RUG�DV�KRO\��DOZD\V�EHLQJ�
SUHSDUHG�WR�PDNH�D�GHIHQVH�WR�
DQ\RQH�ZKR�DVNV�\RX�IRU�D�
UHDVRQ�IRU�WKH�KRSH�WKDW�LV�LQ�
\RX��\HW�GR�LW�ZLWK�JHQWOHQHVV�DQG�
UHVSHFW������3W������

Úłǖ͑ƣłŵƷşė͑U͑ĎğşňğǏğ͑ǐłñƯ͑ǖŵƷ͋ƛğ͑
ƣñǖňŪĺ͑ňƣ͑ƯƛƷğ̩
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2EXYVEP�8LISPSK]�
%VKYQIRXW�JSV�+SH�

6IWTSRHMRK�XS�
%XLISPSKMGEP�3FNIGXMSRW
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�



*HQHUDO�7KHLVP &KULVWLDQ�6SHFLĆF

¦ğñƣŵŪƣ͑ǐłǖ͑Iŵė͑ğǕňƣƯƣ ¦ğñƣŵŪƣ͑ǐłǖ͑ łƛňƣƯňñŪňƯǖ͑ňƣ͑ƯƛƷğ

¦ğƣƘŵŪƣğƣ͑Ưŵ͑ñƛĺƷŨğŪƯƣ͑
Ĺŵƛ͑ñƯłğňƣŨ

¦ğƣƘŵŪƣğƣ͑Ưŵ͑ñƛĺƷŨğŪƯƣ͑ñĺñňŪƣƯ͑
 łƛňƣƯňñŪňƯǖ
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*HQHUDO�7KHLVP &KULVWLDQ�6SHFLĆF

ï $UJXPHQWV�IRU�*RGèV�([LVWHQFH
ï 1DWXUDO�7KHRORJ\
ï &RVPRORJLFDO�$UJXPHQWV
ï 'HVLJQ�$UJXPHQWV
ï 0RUDO�$UJXPHQWV
ï 2QWRORJLFDO�$UJXPHQWV�

ï 1HZ�7HVWDPHQW�7H[WXDO�7UDQVPLVVLRQ
ï +LVWRULFDO�$UJXPHQW�IRU�WKH�5HVXUUHFWLRQ
ï 5HOLDELOLW\�RI�WKH�%LEOH
ï 8QLTXHQHVV�RI�-HVXV
ï 8QGHVLJQHG�&RLQFLGHQFHV

ï 3UREOHP�RI�(YLO
ï 'LYLQH�+LGGHQQHVV
ï ,QFRKHUHQFH�RI�WKHLVP

ï 6FLHQFH�YV�)DLWK��H�J��(YROXWLRQ�
ï +LVWRULFDO�(UURUV�LQ�WKH�%LEOH
ï 6FLHQWLĆF�(UURUV�LQ�WKH�%LEOH
ï &RQWUDGLFWLRQV�LQ�WKH�%LEOH
ï 0RUDO�2EMHFWLRQV�WR�%LEOLFDO�6WRULHV
ï 5HOLJLRXV�3OXUDOLVP�YV�3DUWLFXODULVP
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,V�WKH�)LQH�7XQLQJ�RI�WKH�
8QLYHUVH�(YLGHQFH�RI�'HVLJQ"

7HOHRORJLFDO�$UJXPHQWV�IRU�WKH�([LVWHQFH�RI�*RG



0HWKRGRORJ\��+RZ�6KRXOG�&DURO�5HVSRQG"

®ƷƛƘƛňƣňŪĺşụ̈̄͑ĐŵŪƯğŨƘŵƛñƛǖ͑ėňƣĐŵǏğƛňğƣ͑ňŪ͑Ưłğ͑ǩğşėƣ͑ŵĹ͑
ñƣƯƛŵŪŵŨụ̈̄͑ĐŵƣŨŵşŵĺụ̈̄͑ñŪė͑łňĺł͑ğŪğƛĺǖ͑ƘłǖƣňĐƣ͑łñǏğ͑
ƛğǏğñşğė͑ėğşňĐñƯğ͑ĐŵŨƘşğǕňƯňğƣ͑ňŪ͑Ưłğ͑ƣƯƛƷĐƯƷƛğ͑ŵĹ͑ŵƷƛ͑
ƷŪňǏğƛƣğ͑ǐłňĐł͑ğşňĐňƯ͑ŨğƯñƘłǖƣňĐñş͑ğǕƘşñŪñƯňŵŪ̢͑»łğ͑
łğñǏğŪƣ͑ėğĐşñƛğ͑Ưłğ͑ĺşŵƛǖ͑ŵĹ͑Iŵė̥͑Ưłğ͑ƣśňğƣ͑ƘƛŵĐşñňŨ͑
Ưłğ͑ǐŵƛś͑ŵĹ͑łňƣ͑łñŪėƣ̢̢̢̢

�şǏňŪ͑Ưłğ͑�ƯłğňƣƯ
 ñƛŵş͑Ưłğ͑ łƛňƣƯňñŪ

�,Q�\RXU�KHDUWV�KRQRU�&KULVW�WKH�
/RUG�DV�KRO\��DOZD\V�EHLQJ�
SUHSDUHG�WR�PDNH�D�GHIHQVH�WR�
DQ\RQH�ZKR�DVNV�\RX�IRU�D�
UHDVRQ�IRU�WKH�KRSH�WKDW�LV�LQ�
\RX��\HW�GR�LW�ZLWK�JHQWOHQHVV�DQG�
UHVSHFW������3W������

»łğ͑Ũŵƛğ͑ǐğ͑ĐñŪ͑ğǕƘşñňŪ͑ǐňƯł͑
ƣĐňğŪĐğ̣͑Ưłğ͑şğƣƣ͑Iŵė͑ňƣ͑ŪğĐğƣƣñƛǖ̢͑
Iŵė͑ňƣ͑ñŪ͑ğǏğƛ͑ƛğĐğėňŪĺ͑ƘŵĐśğƯ͑ŵĹ͑
ƣĐňğŪƯňǩĐ͑ňĺŪŵƛñŪĐğ͑ƯłñƯ͑ĺğƯƣ͑ƣŨñşşğƛ͑
ñŪė͑ƣŨñşşğƛ͑ñƣ͑ƯňŨğ͑ĺŵğƣ͑ŵŪ̢
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:KDW�DUH�GHVLJQ�DUJXPHQWV"
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5HVRXUFH���

¦ğĐğŪƯ͑ėňƣĐŵǏğƛňğƣ͑ňŪ͑ƘłǖƣňĐƣ̣͑ĐŵƣŨŵşŵĺụ̈̄͑ñŪė͑ĎňŵĐłğŨňƣƯƛǖ͑łñǏğ͑ĐñƘƯƷƛğė͑Ưłğ͑
ƘƷĎşňĐ͑ňŨñĺňŪñƯňŵŪ͑ñŪė͑Ũñėğ͑Ưłğ͑'ğƣňĺŪ͑�ƛĺƷŨğŪƯ̸͑͑Ưłğ͑Ưłğŵƛǖ͑ƯłñƯ͑Iŵė͑
ĐƛğñƯğė͑Ưłğ͑ǐŵƛşė͑ñĐĐŵƛėňŪĺ͑Ưŵ͑ñ͑ƣƘğĐňǩĐ͑ƘşñŪ̸͑͑Ưłğ͑ŵĎŘğĐƯ͑ŵĹ͑ƛğŪğǐğė͑
ƣĐňğŪƯňǩĐ͑ñŪė͑ƘłňşŵƣŵƘłňĐñş͑ňŪƯğƛğƣƯ̢͑»łňƣ͑ñĐĐğƣƣňĎşğ͑ĎƷƯ͑ƣğƛňŵƷƣ͑ňŪƯƛŵėƷĐƯňŵŪ͑
Ưŵ͑Ưłğ͑ėğƣňĺŪ͑ƘƛŵĎşğŨ͑ĎƛňŪĺƣ͑ƯŵĺğƯłğƛ͑Ūğǐ͑ƘğƛƣƘğĐƯňǏğƣ͑ĹƛŵŨ͑ƘƛŵŨňŪğŪƯ͑
ƣĐňğŪƯňƣƯƣ͑ñŪė͑ƘłňşŵƣŵƘłğƛƣ͑ňŪĐşƷėňŪĺ͑£ñƷş͑'ñǏňğƣ̣͑¦ňĐłñƛė͑®ǐňŪĎƷƛŪğ̣͑®ňƛ͑
sñƛƯňŪ͑¦ğğƣ̣͑sňĐłñğş͑�ğłğ̣͑0şşňŵƯ͑®ŵĎğƛ͑ñŪė͑£ğƯğƛ͑ǏñŪ͑UŪǐñĺğŪ̢

UƯ͑ƘƛŵĎğƣ͑Ưłğ͑ƛğşñƯňŵŪƣłňƘ͑ĎğƯǐğğŪ͑ŨŵėğƛŪ͑ƣĐňğŪĐğ͑ñŪė͑ƛğşňĺňŵƷƣ͑ĎğşňğḶ́͑
ĐŵŪƣňėğƛňŪĺ͑Ưłğňƛ͑ƘŵňŪƯƣ͑ŵĹ͑ĐŵŪǪňĐƯ͑ñŪė͑Ưłğňƛ͑ŨñŪǖ͑ƘŵňŪƯƣ͑ŵĹ͑ƣňŨňşñƛňƯǖ̢͑Uƣ͑Ưłğ͑
ƛğñş͑Iŵė͑ŵĹ͑ĐƛğñƯňŵŪňƣŨ͑Ưłğ͑͋ŨñƣƯğƛ͑ĐşŵĐśŨñśğƛ͋͑ǐłŵ͑ƣğƯƣ͑Ưłğ͑ǐŵƛşė͋ƣ͑
ŨğĐłñŪňƣŨ͑ŵŪ͑ñ͑ƘğƛĹğĐƯşǖ͑ğŪėƷƛňŪĺ͑ĐŵƷƛƣğ̣͑ŵƛ͑ñ͑ŨňƛñĐƷşŵƷƣ͑ƘƛğƣğŪĐğ͑ǐłŵ͑
ĐŵŪƯňŪƷñşşǖ͑ňŪƯğƛǏğŪğƣ͑ňŪ͑ñŪė͑ñşƯğƛƣ͑Ưłğ͑ǐŵƛşė͑ǐğ͑śŪŵǐ̩͑�ƛğ͑ƣĐňğŪĐğ͑ñŪė͑
ĹñňƯł̣͑ŵƛ͑ğǏŵşƷƯňŵŪ͑ñŪė͑ĐƛğñƯňŵỤ̄͑ƛğñşşǖ͑ňŪ͑ĐŵŪǪňĐƯ͑ñƯ͑ñşş̩͑0ǕƘñŪėňŪĺ͑Ưłğ͑
ƘñƛñŨğƯğƛƣ͑ŵĹ͑ñ͑şňǏğşǖ͑ñŪė͑ƷƛĺğŪƯ͑ėğĎñƯğ̣͑Iŵė͑ñŪė͑'ğƣňĺŪ͑ĐŵŪƣňėğƛƣ͑łŵǐ͑
ƘğƛğŪŪňñş͑ƚƷğƣƯňŵŪƣ͑ŵĹ͑ŵƛňĺňŪ͑ĐŵŪƯňŪƷğ͑Ưŵ͑ĹñƣĐňŪñƯğ͑ñŪė͑ėňƣƯƷƛĎ͑Ʒƣ̢

Iŵė͑ñŪė͑'ğƣňĺŪ
̲ˮˬˬ˯̳̣͑ğė̢͑uğňş͑sñŪƣŵŪ



'HVLJQ�$UJXPHQWV�LQ�*HQHUDO

»ğşğŵşŵĺňĐñş͑�ƛĺƷŨğŪƯƣ̲͑ĹƛŵŨ͑Ưłğ͑
Iƛğğś͑͂Ưğşŵƣ̓͑ŨğñŪňŪĺ͑͂ĺŵñş̳̓͑ƛğñƣŵŪ͑
ĹƛŵŨ͑ƣğğŨňŪĺşǖ͑ƘƷƛƘŵƣğĹƷş͑ĹğñƯƷƛğƣ͑ŵĹ͑
Ưłğ͑ŵĎƣğƛǏñĎşğ͑ǐŵƛşė͑Ưŵ͑ñ͑ƣƷƘğƛŪñƯƷƛñş͑
ėğƣňĺŪğƛ̢

0ƷƯñǕŵşŵĺňĐñş͑�ƛĺƷŨğŪƯƣ̲͑ĹƛŵŨ͑Ưłğ͑
Iƛğğś͑͂ğƷƯñǕňñ̓͑ŨğñŪňŪĺ͑͂ĺŵŵė͑ŵƛėğƛ̳̓͑
ƛğñƣŵŪ͑ĹƛŵŨ͑Ưłğ͑şñǐĹƷş͑ƛğĺƷşñƛňƯǖ͑ñŪė͑
ĐŵŨƘƛğłğŪƣňĎňşňƯǖ͑ŵĹ͑Ưłğ͑ǐŵƛşė͑Ưŵ͑Ưłğ͑
ğǕňƣƯğŪĐğ͑ŵĹ͑ñŪ͑ŵƛėğƛňŪĺ͑ĎğňŪĺ̢

0DQVRQ��1�$����������³,QWURGXFWLRQ´��*RG�DQG�GHVLJQ��7KH�WHOHRORJLFDO�DUJXPHQW�DQG�PRGHUQ�VFLHQFH��SJ����
%DUURZ��-���DQG�)��7LSOHU���7KH�$QWKURSLF�&RVPRORJLFDO�3ULQFLSOH��2[IRUG�8QLYHUVLW\�3UHVV���1HZ�<RUN���������SJ����



:DUP�XS��%DVLF�6WUXFWXUH�RI�D�'HVLJQ�,QIHUHQFH

)TMWXIQMG�
*VEQI[SVO

9RMUYI�*EGXW�
�&YPPIXW��
ƻRKIVTVMRXW

8LMW�MW�RSX�HYI�XS�
GLERGI��.SRIW�
MRXIRXMSREPP]�OMPPIH�
'VEMK

®ĐğŪñƛňŵ̤͑ ƛñňĺ͑ňƣ͑ĹŵƷŪė͑ėğñė͑ǐňƯł͑Ưǐŵ͑˵ŨŨ͑ĎƷşşğƯƣ͑ňŪ͑łňƣ͑ĎñĐś̢͑�͑˵ŨŨ͑ƘňƣƯŵş͑ňƣ͑
ĹŵƷŪė͑Ūğñƛ͑Ưłğ͑ĐƛňŨğ͑ƣĐğŪğ͑ǐňƯł͑Ưǐŵ͑ǩƛğė͑ĎƷşşğƯƣ̢͑HňŪĺğƛƘƛňŪƯƣ͑ŵŪ͑Ưłğ͑ĺƷŪ͑ŨñƯĐł͑
eŵŪğƣ̢͑ÚłñƯ͑ėŵğƣ͑Ưłňƣ͑ŨğñŪ̩



%DVLF�6WUXFWXUH�RI�WKH�$UJXPHQW

)TMWXIQMG�
*VEQI[SVO

9RMUYI�
*IEXYVIW�SJ�
SYV�9RMZIVWI

8LIWI�*IEXYVIW�EVI�
EXXVMFYXEFPI�XS�(IWMKR



'HVLJQ�$UJXPHQWV�IURP�$ULVWRWOH�WR�$TXLQDV

͊Hŵƛ͑łňƣ͑ňŪǏňƣňĎşğ͑ñƯƯƛňĎƷƯğƣ̣͑ŪñŨğşụ̈̄͑łňƣ͑ğƯğƛŪñş͑Ƙŵǐğƛ͑ñŪė͑ėňǏňŪğ͑ŪñƯƷƛğ̣͑łñǏğ͑ĎğğŪ͑Đşğñƛşǖ͑ƘğƛĐğňǏğẹ̇͑ğǏğƛ͑
ƣňŪĐğ͑Ưłğ͑ĐƛğñƯňŵŪ͑ŵĹ͑Ưłğ͑ǐŵƛşẹ̇͑ňŪ͑Ưłğ͑ƯłňŪĺƣ͑ƯłñƯ͑łñǏğ͑ĎğğŪ͑Ũñėğ̸̢͊͑͑�ƘŵƣƯşğ͑£ñƷş̣͑¦ŵŨñŪƣ͑˭̤ˮˬ̲͑Đñ̢͑˱ˬ͑
�̢'̢̳

͊»łğ͑ǩĹƯł͑ǐñǖ͑ňƣ͑ƯñśğŪ͑ĹƛŵŨ͑Ưłğ͑ĺŵǏğƛŪñŪĐğ͑ŵĹ͑Ưłğ͑ǐŵƛşė̢͑Úğ͑ƣğğ͑ƯłñƯ͑ƯłňŪĺƣ͑ǐłňĐł͑şñĐś͑ňŪƯğşşňĺğŪĐğ̣͑ƣƷĐł͑ñƣ͑ŪñƯƷƛñş͑Ďŵėňğƣ̣͑ñĐƯ͑Ĺŵƛ͑ñŪ͑
ğŪẹ̇͑ñŪė͑Ưłňƣ͑ňƣ͑ğǏňėğŪƯ͑ĹƛŵŨ͑Ưłğňƛ͑ñĐƯňŪĺ͑ñşǐñǖƣ̣͑ŵƛ͑Ūğñƛşǖ͑ñşǐñǖƣ̣͑ňŪ͑Ưłğ͑ƣñŨğ͑ǐñụ̈̄͑ƣŵ͑ñƣ͑Ưŵ͑ŵĎƯñňŪ͑Ưłğ͑ĎğƣƯ͑ƛğƣƷşƯ̢͑PğŪĐğ͑ňƯ͑ňƣ͑ƘşñňŪ͑ƯłñƯ͑ŪŵƯ͑
ĹŵƛƯƷňƯŵƷƣşụ̈̄͑ĎƷƯ͑ėğƣňĺŪğėşụ̈̄͑ėŵ͑Ưłğǖ͑ñĐłňğǏğ͑Ưłğňƛ͑ğŪė̢͑uŵǐ͑ǐłñƯğǏğƛ͑şñĐśƣ͑ňŪƯğşşňĺğŪĐğ͑ĐñŪŪŵƯ͑ŨŵǏğ͑Ưŵǐñƛėƣ͑ñŪ͑ğŪẹ̇͑ƷŪşğƣƣ͑ňƯ͑Ďğ͑ėňƛğĐƯğė͑
Ďǖ͑ƣŵŨğ͑ĎğňŪĺ͑ğŪėŵǐğė͑ǐňƯł͑śŪŵǐşğėĺğ͑ñŪė͑ňŪƯğşşňĺğŪĐğ̢̢̢͑»łğƛğĹŵƛğ͑ƣŵŨğ͑ňŪƯğşşňĺğŪƯ͑ĎğňŪĺ͑ğǕňƣƯƣ͑Ďǖ͑ǐłŵŨ͑ñşş͑ŪñƯƷƛñş͑ƯłňŪĺƣ͑ñƛğ͑ėňƛğĐƯğė͑Ưŵ͑
Ưłğňƛ͑ğŪė̥͑ñŪė͑Ưłňƣ͑ĎğňŪĺ͑ǐğ͑Đñşş͑Iŵė̸̢͊͑»łŵŨñƣ͑�ƚƷňŪñƣ̣͑®ƷŨŨñ͑»łğŵşŵĺňñğ͑Uṇ̃͑ƚ̢͑ˮ̣͑ñ̢͑˯̢ň̲͑Đñ̢͑˭ˮ˳ˬ͑�̢'̢̳

͊»łğ͑ǐŵŪėğƛĹƷş͑ĎğñƷƯǖ͑ñŪė͑ŵƛėğƛ͑ŵĹ͑Ưłğ͑ƷŪňǏğƛƣğ͑ňƣ͑ñŪŵƯłğƛ͑ƘƛŵŵĹ̢͑Hŵƛ͑ňĹ͑ŵƛėğƛ͑ƛğƚƷňƛğƣ͑ǐňƣėŵŨ͑ñŪė͑ňŪƯğşşňĺğŪĐğ̣͑Ưłğ͑ŨŵƣƯ͑ƘğƛĹğĐƯ͑ƣƷƘƘŵƣğƣ͑
Ưłğ͑ŨŵƣƯ͑ƘğƛĹğĐƯşǖ͑ŪğĐğƣƣñƛǖ͑ñŪė͑ňŪǩŪňƯğ͑ǐňƣėŵŨ͑ǐłňĐł͑ǐğ͑Đñşş͑Iŵė̢̢̢»łğƛğ͑ňƣ͑ƣŵ͑ƣƷňƯñĎşğ͑ñ͑ėňƣƘŵƣňƯňŵŪ͑ŵĹ͑ƘñƛƯƣ̣͑ƣŵ͑ĐŵŪƣƯñŪƯ͑ñ͑ĐŵŪĐŵƛė͑ŵĹ͑
ƯłňŪĺƣ͑ƣŵ͑ėňƣĐŵƛėñŪƯ̢̢̢àŵƷ͑Ũñǖ͑ƣñǖ͑ƘğƛłñƘƣ͑ƯłñƯ͑Ưłğƣğ͑ƯłňŪĺƣ͑ǐğƛğ͑ƣŵ͑ñƛƛñŪĺğė͑Ďǖ͑ĐłñŪĐğ͑ñŪė͑Ũǖ͑ñ͑ĹŵƛƯƷňƯŵƷƣ͑ĐŵŪĐŵƷƛƣğ͑ŵĹ͑ñƯŵŨƣ̢͑�ƷƯ͑U͑
śŪŵǐ͑ŪŵƯ͑ǐłğƯłğƛ͑ƣƷĐł͑ñŪ͑ňŨƘňŵƷƣ͑ñŪė͑ñĎƣƷƛė͑ŵƘňŪňŵŪ͑ňƣ͑ǐŵƛƯłǖ͑ŵĹ͑ƛğĹƷƯñƯňŵŪ̸̢͑͑HƛñŪĐňƣ͑»ƷƛƛğƯňỤ̄͑0şğŪĐƯňĐ͑»łğŵşŵĺụ̈̄͑Ù˭̢˯͑¥˭̢Ǖ̸Ǖňň̲͑Đñ̢͑˭˲˴ˬ͑
�̢'̢̳

͊»łňƣ͑ňƣ͑Đşğñƛ͑ŨŵƣƯ͑ŵĹ͑ñşş͑ňŪ͑Ưłğ͑ŵƯłğƛ͑ñŪňŨñşƣ̣͑ǐłňĐł͑ėŵ͑ŪŵƯłňŪĺ͑Ďǖ͑ñƛỰ͑ňŪƚƷňƛụ̈̄͑ŵƛ͑ėğşňĎğƛñƯňŵŪ̥͑Ĺŵƛ͑ǐłňĐł͑ƛğñƣŵŪ͑ƣŵŨğ͑ƘğŵƘşğ͑ñƛğ͑ĐŵŨƘşğƯğşǖ͑
ñƯ͑ñ͑şŵƣƣ͑ǐłğƯłğƛ͑ňƯ͑ňƣ͑Ďǖ͑ňŪƯğşşňĺğŪĐğ͑ŵƛ͑ňŪ͑ƣŵŨğ͑ŵƯłğƛ͑ǐñǖ͑ƯłñƯ͑ƣƘňėğƛƣ̣͑ñŪƯƣ̣͑ñŪė͑ƣƷĐł͑ƯłňŪĺƣ͑ǐŵƛś̶̷̢̢̢̢͑͑UƯ͑ňƣ͑ñĎƣƷƛė͑Ưŵ͑ƯłňŪś͑ƯłñƯ͑ñ͑ƯłňŪĺ͑
ėŵğƣ͑ŪŵƯ͑łñƘƘğŪ͑Ĺŵƛ͑Ưłğ͑ƣñśğ͑ŵĹ͑ƣŵŨğƯłňŪĺ͑ňĹ͑ǐğ͑ėŵ͑ŪŵƯ͑ƣğğ͑ǐłñƯ͑ƣğƯƣ͑ňƯ͑ňŪ͑ŨŵƯňŵŪ͑ėğşňĎğƛñƯňŪĺ̶̷̢̢̢̢͑͑»łňƣ͑ňƣ͑ŨŵƣƯ͑Đşğñƛ͑ǐłğŪ͑ƣŵŨğŵŪğ͑
ƘƛñĐƯňĐğƣ͑ŨğėňĐňŪğ͑łňŨƣğşĹ͑ŵŪ͑łňŨƣğşĹ̥͑Ĺŵƛ͑ŪñƯƷƛğ͑ňƣ͑şňśğ͑ƯłñƯ̸̢͊͑͑�ƛňƣƯŵƯşğ̣͑£łǖƣňĐƣ̣͑UU͑˴̢͑Đñ̲͑˯˯ˬ͑�̢ ̢̳



3DOH\
V�:DWFKPDNHU
͊®ƷƘƘŵƣğ͑U͑ĹŵƷŪė͑ñ͑ǐñƯĐł͑ƷƘŵŪ͑Ưłğ͑ĺƛŵƷŪẹ̇͑ñŪė͑ňƯ͑ƣłŵƷşė͑Ďğ͑ňŪƚƷňƛğė͑łŵǐ͑Ưłğ͑ǐñƯĐł͑
łñƘƘğŪğė͑Ưŵ͑Ďğ͑ňŪ͑ƯłñƯ͑ƘşñĐğ̣͑U͑ƣłŵƷşė͑łñƛėşǖ͑ƯłňŪș́͑ƯłñỰ͑Ĺŵƛ͑ñŪǖƯłňŪĺ͑U͑śŪğị̌͑Ưłğ͑ǐñƯĐł͑
ŨňĺłƯ͑łñǏğ͑ñşǐñǖƣ͑ĎğğŪ͑Ưłğƛğ̢͑àğƯ͑ǐłǖ͑ƣłŵƷşė͑ŪŵƯ͑Ưłňƣ͑ñŪƣǐğƛ͑ƣğƛǏğ͑Ĺŵƛ͑Ưłğ͑ǐñƯĐł͑ñƣ͑
ǐğşş͑ñƣ͑Ĺŵƛ͑ñ͑ƣƯŵŪğ̶͑ƯłñƯ͑łñƘƘğŪğė͑Ưŵ͑Ďğ͑şǖňŪĺ͑ŵŪ͑Ưłğ͑ĺƛŵƷŪė̷̩̦ ͑Hŵƛ͑Ưłňƣ͑ƛğñƣŵỤ̄͑ñŪė͑Ĺŵƛ͑
Ūŵ͑ŵƯłğƛ̥͑ŪñŨğşụ̈̄͑ƯłñỰ͑ňĹ͑Ưłğ͑ėňĹĹğƛğŪƯ͑ƘñƛƯƣ͑łñė͑ĎğğŪ͑ėňĹĹğƛğŪƯşǖ͑ƣłñƘğė͑ĹƛŵŨ͑ǐłñƯ͑
Ưłğǖ͑ñƛğ̣͑ňĹ͑ñ͑ėňĹĹğƛğŪƯ͑ƣňǡğ͑ĹƛŵŨ͑ǐłñƯ͑Ưłğǖ͑ñƛğ̣͑ŵƛ͑ƘşñĐğė͑ñĹƯğƛ͑ñŪǖ͑ŵƯłğƛ͑ŨñŪŪğƛ̣͑ŵƛ͑
ňŪ͑ñŪǖ͑ŵƛėğƛ͑ƯłñŪ͑ƯłñƯ͑ňŪ͑ǐłňĐł͑Ưłğǖ͑ñƛğ͑ƘşñĐğẹ̇͑ğňƯłğƛ͑Ūŵ͑ŨŵƯňŵŪ͑ñƯ͑ñşş͑ǐŵƷşė͑łñǏğ͑
ĎğğŪ͑Đñƛƛňğė͑ŵŪ͑ňŪ͑Ưłğ͑ŨñĐłňŪğ̣͑ŵƛ͑ŪŵŪğ͑ǐłňĐł͑ǐŵƷşė͑łñǏğ͑ñŪƣǐğƛğė͑Ưłğ͑Ʒƣğ͑ƯłñƯ͑ňƣ͑
Ūŵǐ͑ƣğƛǏğė͑Ďǖ͑ňƯ̢̢̢

0Ǐğƛǖ͑ňŪėňĐñƯŵƛ͑ŵĹ͑ĐŵŪƯƛňǏñŪĐğ̣͑ğǏğƛǖ͑ŨñŪňĹğƣƯñƯňŵŪ͑ŵĹ͑ėğƣňĺỤ̄͑ǐłňĐł͑ğǕňƣƯğė͑ňŪ͑Ưłğ͑
ǐñƯĐł̣͑ğǕňƣƯƣ͑ňŪ͑Ưłğ͑ǐŵƛśƣ͑ŵĹ͑ŪñƯƷƛğ̥͑ǐňƯł͑Ưłğ͑ėňĹĹğƛğŪĐğ̣͑ŵŪ͑Ưłğ͑ƣňėğ͑ŵĹ͑ŪñƯƷƛğ̣͑ŵĹ͑ĎğňŪĺ͑
ĺƛğñƯğƛ͑ñŪė͑Ũŵƛğ̣͑ñŪė͑ƯłñƯ͑ňŪ͑ñ͑ėğĺƛğğ͑ǐłňĐł͑ğǕĐğğėƣ͑ñşş͑ĐŵŨƘƷƯñƯňŵŪ̢͑U͑ŨğñŪ͑ƯłñƯ͑Ưłğ͑
ĐŵŪƯƛňǏñŪĐğƣ͑ŵĹ͑ŪñƯƷƛğ͑ƣƷƛƘñƣƣ͑Ưłğ͑ĐŵŪƯƛňǏñŪĐğƣ͑ŵĹ͑ñƛỰ͑ňŪ͑Ưłğ͑ĐŵŨƘşğǕňƯụ̈̄͑ƣƷĎƯňşƯụ̈̄͑ñŪė͑
ĐƷƛňŵƣňƯǖ͑ŵĹ͑Ưłğ͑ŨğĐłñŪňƣŨ̥͑ñŪė͑ƣƯňşş͑Ũŵƛğ̣͑ňĹ͑ƘŵƣƣňĎşğ̣͑ėŵ͑Ưłğǖ͑ĺŵ͑ĎğǖŵŪė͑ƯłğŨ͑ňŪ͑
ŪƷŨĎğƛ͑ñŪė͑ǏñƛňğƯǖ̥͑ǖğƯ͑ňŪ͑ñ͑ŨƷşƯňƯƷėğ͑ŵĹ͑Đñƣğƣ̣͑ñƛğ͑ŪŵƯ͑şğƣƣ͑ğǏňėğŪƯşǖ͑ŨğĐłñŪňĐñş̣͑ŪŵƯ͑
şğƣƣ͑ğǏňėğŪƯşǖ͑ĐŵŪƯƛňǏñŪĐğƣ̣͑ŪŵƯ͑şğƣƣ͑ğǏňėğŪƯşǖ͑ñĐĐŵŨŨŵėñƯğė͑Ưŵ͑Ưłğňƛ͑ğŪẹ̇͑ŵƛ͑ƣƷňƯğė͑Ưŵ͑
Ưłğňƛ͑ŵĹǩĐğ̣͑ƯłñŪ͑ñƛğ͑Ưłğ͑ŨŵƣƯ͑ƘğƛĹğĐƯ͑ƘƛŵėƷĐƯňŵŪƣ͑ŵĹ͑łƷŨñŪ͑ňŪĺğŪƷňƯǖ̢

̸ ÚňşşňñŨ͑£ñşğụ̈̄͑uñƯƷƛñş͑»łğŵşŵĺụ̈̄͑Ƙĺ̢˭̣˭˯̲͑Đñ̢͑˭˴ˬˮ̳
͂'ğƣňĺŪ͑�ƛĺƷŨğŪƯƣ͑Ĺŵƛ͑Ưłğ͑0ǕňƣƯğŪĐğ͑ŵĹ͑Iŵẹ̇̓ ͑Ďǖ͑gğŪŪğƯł͑0̢͑PňŨŨṇ̃͑»łğ͑UŪƯğƛŪğƯ͑0ŪĐǖĐşŵƘğėňñ͑ŵĹ͑£łňşŵƣŵƘłụ̈̄͑U®®u͑ˮ˭˲˭̸ˬˬˬˮ̣͑łƯƯƘƣ̤̯̯ǐǐǐ̢ňğƘ̢ƷƯŨ̢ğėƷ̯ėğƣňĺŪ
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,I�ZH�VHH�D�KRXVH�«�ZH�FRQFOXGH��ZLWK�WKH�JUHDWHVW�FHUWDLQW\��
WKDW�LW�KDG�DQ�DUFKLWHFW�RU�EXLOGHU�EHFDXVH�WKLV�LV�SUHFLVHO\�WKDW�
VSHFLHV�RI�HIIHFW�ZKLFK�ZH�KDYH�H[SHULHQFHG�WR�SURFHHG�IURP�
WKDW�VSHFLHV�RI�FDXVH��%XW�VXUHO\�\RX�ZLOO�QRW�DIILUP�WKDW�WKH�
XQLYHUVH�EHDUV�VXFK�D�UHVHPEODQFH�WR�D�KRXVH�WKDW�ZH�FDQ�ZLWK�
WKH�VDPH�FHUWDLQW\�LQIHU�D�VLPLODU�FDXVH��RU�WKDW�WKH�DQDORJ\�LV�
KHUH�HQWLUH�DQG�SHUIHFW��+XPH��'LDORJXHV��3DUW�,,��



'DUZLQLVP
V�%OLQG�:DWFKPDNHU

)TMWXIQMG�
*VEQI[SVO

9RMUYI�*IEXYVIW�
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EXXVMFYXEFPI�XS�(IWMKR

%REPSKMGEP�
VIPEXMSR�
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'DUZLQLVP
V�%OLQG�:DWFKPDNHU

˭̢ sğŪėğşňñŪ͑ĺğŪğƯňĐƣ͑ƘƛŵǏňėğė͑Ưłğ͑ŨğĐłñŪňƣŨ͑ŵĹ͑ňŪłğƛňƯñŪĐğ̢
ˮ̢ £ŵƘƷşñƯňŵŪ͑ĺğŪğƯňĐƣ͑ƘƛŵǏňėğė͑Ưłğ͑ŨñƯłğŨñƯňĐñş͑ĹƛñŨğǐŵƛś͑Ĺŵƛ͑ñşşğşğ͑ĹƛğƚƷğŪĐǖ̢
˯̢ »łğ͑sŵėğƛŪ͑®ǖŪƯłğƣňƣ͑ǐñƣ͑ƣƯňşş͑ĐŵŨŨňƯƯğė͑Ưŵ͑'ñƛǐňŪ͋ƣ͑Ǐňğǐ͑ŵĹ͑ĺƛñėƷñşňƣŨ̢

%RZOHU��3HWHU�-����������7KH�(FOLSVH�RI�'DUZLQLVP��DQWL�'DUZLQLDQ�HYROXWLRQDU\�WKHRULHV�LQ�WKH�GHFDGHV�DURXQG�������-RKQV�
+RSNLQV�8QLYHUVLW\�3UHVV��,6%1�������������������



��WK�&HQWXU\�'HYHORSPHQWV

˭̢ �ñǖğƣňñŪ͑Ưłğŵƛǖ͑ƯğƣƯňŪĺ͑ĎğĐŵŨğƣ͑Ưłğ͑ƛňĺŵƛŵƷƣ͑
ƣƯñŪėñƛė͑ňŪ͑ƘłňşŵƣŵƘłǖ͑ŵĹ͑ƣĐňğŪĐğ̢̲͑˭˵˱ˬƣ̸̳

ˮ̢ 0ǏŵşƷƯňŵŪñƛǖ͑Ďňŵşŵĺǖ͑ƛğǏğñşƣ͑ƣƯƛƷĐƯƷƛñş͑ñŪė͑
ƘƛŵĐğėƷƛñş͑ĐŵŨƘşğǕňƯǖ͑ƯłñƯ͑ƣğǏğƛğşǖ͑
ĐŵŨƘƛŵŨňƣğƣ͑Ưłğ͑ĺƛñėƷñşňƣƯ͑ƯğŪğƯ͑ŵĹ͑
'ñƛǐňŪňƣŨ̢̲͑˭˵˲ˬƣ̸̳

˯̢  ŵƣŨŵşŵĺǖ͑ĐŵŨğƣ͑ňŪƯŵ͑ňƯƣ͑ŵǐŪ͑ñŪė͑ƛğǏğñşƣ͑ñ͑
͊ǐňėğƛ͑Ưğşğŵşŵĺǖ͊͑ňŪ͑Ưłğ͑ǩŪğ̸ƯƷŪňŪĺ͑ŵĹ͑Ưłğ͑�ňĺ͑
�ñŪĺ͑ŪğĐğƣƣñƛǖ͑Ĺŵƛ͑Ưłğ͑ğǏŵşƷƯňŵŪ͑ŵĹ͑şňĹğ̢͑
̲˭˵˳ˬƣ̸̳

͊»łğ͑ñŪƯłƛŵƘňĐ͑ƘƛňŪĐňƘşğ͑ñŪė͑Ưłğ͑ƣƯƛƷĐƯƷƛğ͑ŵĹ͑Ưłğ͑ƘłǖƣňĐñş͑ǐŵƛşė̢͊͑�̢͑ ñƛƛ͑ñŪė͑s̢͑¦ğğƣ͑
˭˵˳˵̢͑uñƯƷƛğ̣͑ˮ˳˴̲˱˳ˬ˱̳̣͑ƘƘ̢˲ˬ˱̸˲˭ˮ̢

�ñƛŪğƣ͑i�̢͑HňŪğ̸ƯƷŪňŪĺ͑ňŪ͑Ưłğ͑ĐŵŪƯğǕƯ͑ŵĹ͑�ñǖğƣňñŪ͑Ưłğŵƛǖ͑ƯğƣƯňŪĺ̢͑0ƷƛŵƘğñŪ͑eŵƷƛŪñş͑Ĺŵƛ͑
£łňşŵƣŵƘłǖ͑ŵĹ͑®ĐňğŪĐğ̢͑ˮˬ˭˴͑sñǖ̥˴̲ˮ̳̤ˮ˱˯̸˲˵̢

&KHFN�RXU�<RX7XEH�FKDQQHO�IRU�ODVW�VHPHVWHU
V�
HYROXWLRQ�GLVFXVVLRQ



6KRUW�([FXUVXV��,QWHOOLJHQW�'HVLJQ
͊HƛŵŨ͑ǐłñƯ͑łñƣ͑ĎğğŪ͑şğñƛŪğė͑ňŪ͑Ưłğ͑ƘñƣƯ͑Ĺğǐ͑ėğĐñėğƣ͑ñĎŵƷƯ͑Ưłğ͑
ĐŵŨƘşğǕňƯǖ͑ŵĹ͑Ưłğ͑ĺğŪğƯňĐ͑Ďñƣňƣ͑ŵĹ͑ñŪňŨñş͑ėğǏğşŵƘŨğŪỰ͑ňƯ͑ƣğğŨƣ͑
ƛğñƣŵŪñĎşğ͑Ưŵ͑ƯłňŪś͑ƯłñƯ͑ƘƷƛƘŵƣğĹƷş͑ėğƣňĺŪ͑ğǕƯğŪėƣ͑ňŪƯŵ͑Ďňŵşŵĺǖ͑ñƯ͑
şğñƣƯ͑Ưŵ͑Ưłğ͑şğǏğş͑ŵĹ͑Ưłğ͑ŨñŘŵƛ͑Đşñƣƣğƣ͑ŵĹ͑ǏğƛƯğĎƛñƯğƣ̣͑ƘğƛłñƘƣ͑
ĹƷƛƯłğƛ̢͊

̸ sňĐłñğş͑e̢͑�ğłğ
»łğ͑0ėĺğ͑ŵĹ͑0ǏŵşƷƯňŵŪ̲͑ˮˬˬ˳̳̣͑Ƙĺ̢͑ˮ˭˳̸ˮ˭˴
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ê0LFKDHO�%HKH�,QWHUYLHZ�
KWWS���UF�WDPX�RUJ�SRGFDVW�GDUZLQLVP�
GHYROYLQJ�DQ�LQWHUYLHZ�Z�GU�PLFKDHO�EHKH�

'LIIHUHQFHV�GHHSHU�WKDQ�
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5HVRXUFH���

�Ǐğƛ͑Ưłğ͑şñƣƯ͑ĹŵƛƯǖ͑ǖğñƛƣ̣͑ƣĐňğŪƯňƣƯƣ͑łñǏğ͑ƷŪĐŵǏğƛğė͑ğǏňėğŪĐğ͑ƯłñƯ͑ňĹ͑Ưłğ͑
ÂŪňǏğƛƣğ͑łñė͑ĎğğŪ͑Ĺŵƛĺğė͑ǐňƯł͑ğǏğŪ͑ƣşňĺłƯşǖ͑ėňĹĹğƛğŪƯ͑ƘƛŵƘğƛƯňğƣ̣͑şňĹğ͑ñƣ͑ǐğ͑
śŪŵǐ͑ňƯ̸͑͑ñŪė͑şňĹğ͑ñƣ͑ǐğ͑ĐñŪ͑ňŨñĺňŪğ͑ňƯ̸͑͑ǐŵƷşė͑Ďğ͑ňŨƘŵƣƣňĎşğ̢͑eŵňŪ͑Ʒƣ͑ŵŪ͑ñ͑
ŘŵƷƛŪğǖ͑ƯłƛŵƷĺł͑łŵǐ͑ǐğ͑ƷŪėğƛƣƯñŪė͑Ưłğ͑ÂŪňǏğƛƣğ̣͑ĹƛŵŨ͑ňƯƣ͑ŨŵƣƯ͑ĎñƣňĐ͑
ƘñƛƯňĐşğƣ͑ñŪė͑ĹŵƛĐğƣ̣͑Ưŵ͑ƘşñŪğƯƣ̣͑ƣƯñƛƣ͑ñŪė͑ĺñşñǕňğƣ̣͑ñŪė͑ĎñĐś͑ƯłƛŵƷĺł͑ĐŵƣŨňĐ͑
łňƣƯŵƛǖ͑Ưŵ͑Ưłğ͑ĎňƛƯł͑ŵĹ͑Ưłğ͑ĐŵƣŨŵƣ̢͑ ŵŪǪňĐƯňŪĺ͑ŪŵƯňŵŪƣ͑ñĎŵƷƯ͑ŵƷƛ͑ƘşñĐğ͑ňŪ͑Ưłğ͑
ÂŪňǏğƛƣğ͑ñƛğ͑ėğǩŪğẹ̇͑ėğĹğŪėğė͑ñŪė͑ĐƛňƯňƚƷğė͑ĹƛŵŨ͑ƣĐňğŪƯňǩĐ̣͑ƘłňşŵƣŵƘłňĐñş͑
ñŪė͑ƛğşňĺňŵƷƣ͑ǏňğǐƘŵňŪƯƣ̢͑»łğ͑ñƷƯłŵƛƣ͋͑ğŪĺñĺňŪĺ͑ñŪė͑ǐňƯƯǖ͑ƣƯǖşğ͑ñėėƛğƣƣğƣ͑
ǐłñƯ͑ǩŪğ̸ƯƷŪňŪĺ͑ŨňĺłƯ͑ŨğñŪ͑Ĺŵƛ͑Ưłğ͑ĹƷƯƷƛğ͑ŵĹ͑ƘłǖƣňĐƣ͑ñŪė͑Ưłğ͑ƣğñƛĐł͑Ĺŵƛ͑Ưłğ͑
ƷşƯňŨñƯğ͑şñǐƣ͑ŵĹ͑ŪñƯƷƛğ̢͑»ñĐśşňŪĺ͑ėňĹǩĐƷşƯ͑ƚƷğƣƯňŵŪƣ͑ñŪė͑ƘƛŵǏňėňŪĺ͑
ƯłŵƷĺłƯ̸ƘƛŵǏŵśňŪĺ͑ñŪƣǐğƛƣ̣͑Ưłňƣ͑ǏŵşƷŨğƣ͑ĐłñşşğŪĺğƣ͑Ʒƣ͑Ưŵ͑ĐŵŪƣňėğƛ͑ŵƷƛ͑ƘşñĐğ͑
ňŪ͑Ưłğ͑ĐŵƣŨŵƣ̣͑ƛğĺñƛėşğƣƣ͑ŵĹ͑ŵƷƛ͑ňŪňƯňñş͑ĐŵŪǏňĐƯňŵŪƣ̢

�͑HŵƛƯƷŪñƯğ͑ÂŪňǏğƛƣğ
̲ˮˬ˭˲̳̣͑IğƛñňŪƯ͑iğǐňƣ͑ñŪė͑iƷśğ͑�ñƛŪğƣ



'HILQLQJ�)LQH�7XQLQJ
̲�ñƛŪğƣ̣͑ˮˬ˭ˮ̳̤͑UŪ͑Ưłğ͑ƣğƯ͑ŵĹ͑ƘŵƣƣňĎşğ͑ƘłǖƣňĐƣ̣͑Ưłğ͑ƣƷĎƣğƯ͑ƯłñƯ͑
ƘğƛŨňƯ͑Ưłğ͑ğǏŵşƷƯňŵŪ͑ŵĹ͑şňĹğ͑ňƣ͑Ǐğƛǖ͑ƣŨñşş

̲iğƣşňğ̣͑˭˵˴˵̳̤͑UƯ͑şŵŵśƣ͑ñƣ͑ňĹ͑ƣŨñşş͑ĐłñŪĺğƣ͑ňŪ͑Ưłňƣ͑ƷŪňǏğƛƣğͅƣ͑ĎñƣňĐ͑
ĹğñƯƷƛğƣ͑ǐŵƷşė͑łñǏğ͑Ũñėğ͑şňĹğͅƣ͑ğǏŵşƷƯňŵŪ͑ňŨƘŵƣƣňĎşğ̢

̲ ŵşşňŪƣ̣͑ˮˬˬ˵̳̤͑»łğ͑şñǐƣ͑ñŪė͑ǏñşƷğƣ͑ŵĹ͑Ưłğ͑ĐŵŪƣƯñŪƯƣ͑ŵĹ͑ƘłǖƣňĐƣ̣͑
ñŪė͑Ưłğ͑ňŪňƯňñş͑ĐŵŪėňƯňŵŪƣ͑ŵĹ͑ñŪǖ͑ƷŪňǏğƛƣğ͑ǐňƯł͑Ưłğ͑ƣñŨğ͑şñǐƣ͑ñƣ͑ŵƷƛ͑
ƷŪňǏğƛƣğ̣͑ŨƷƣƯ͑Ďğ͑ƣğƯ͑ňŪ͑ñ͑ƣğğŨňŪĺşǖ͑Ǐğƛǖ͑ƘƛğĐňƣğ͑ǐñǖ͑Ĺŵƛ͑Ưłğ͑
ƷŪňǏğƛƣğ͑Ưŵ͑ƣƷƘƘŵƛƯ͑şňĹğ

'HVSLWH�WKH�PHWDSKRU��WR�VD\�
VRPHWKLQJ�LV�êĆQH�WXQHGë�LV�127�WR�
VD\�LW�LV�êGHVLJQHGë��
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&UDLJ
V�&KDQFH�(OLPLQDWLRQ�)RUPXODWLRQ

˭̢͑»łğ͑ǩŪğ̸ƯƷŪňŪĺ͑ŵĹ͑Ưłğ͑ƷŪňǏğƛƣğ͑ňƣ͑ėƷğ͑Ưŵ͑ŵŪğ͑ŵĹ͑
Ưłƛğğ͑ŵƘƯňŵŪƣ̤͑

ň̢ ƘłǖƣňĐñş͑ŪğĐğƣƣňƯǖ͑

ňň̢ ĐłñŪĐğ͑

ňňň̢ ėğƣňĺŪ

ˮ̢͑HňŪğ̸ƯƷŪňŪĺ͑ňƣ͑u�»͑ėƷğ͑Ưŵ͑ƘłǖƣňĐñş͑ŪğĐğƣƣňƯǖ

˯̢͑HňŪğ̸ƯƷŪňŪĺ͑ňƣ͑u�»͑ėƷğ͑Ưŵ͑ĐłñŪĐğ

˰̢͑»łğƛğĹŵƛğ̣͑ǩŪğ̸ƯƷŪňŪĺ͑ňƣ͑ėƷğ͑Ưŵ͑ėğƣňĺŪ̢

0RUHODQG��-��3���	�&UDLJ��:��/����������3KLORVRSKLFDO�IRXQGDWLRQV�IRU�D�&KULVWLDQ�ZRUOGYLHZ��,QWHU9DUVLW\�3UHVV�

:LOOLDP�
/DQH�&UDLJ



%DUQHV
V�%D\HVLDQ�)RUPXODWLRQ

˭̢ Hŵƛ͑Ưǐŵ͑Ưłğŵƛňğƣ͑»˭͑ñŪė͑»ˮ̣͑ňŪ͑Ưłğ͑ĐŵŪƯğǕƯ͑ŵĹ͑ĎñĐśĺƛŵƷŪė͑
ňŪĹŵƛŨñƯňŵŪ͑�̣͑ňĹ͑ňƯ͑ňƣ͑ƯƛƷğ͑ŵĹ͑ğǏňėğŪĐğ͑0͑ƯłñƯ͑

Ƙ̲0Ι»˭�̳͑䍿͑Ƙ̲0Ι»ˮ�̳͑
ƯłğŪ͑0͑ƣƯƛŵŪĺşǖ͑ĹñǏŵƷƛƣ͑»˭͑͑ŵǏğƛ͑»ˮ̢

ˮ̢ »łğ͑şňśğşňłŵŵė͑ƯłñƯ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ğǕňƣƯƣ͑ŵŪ͑
ŪñƯƷƛñşňƣŨ͑ňƣ͑ǏñŪňƣłňŪĺşǖ͑ƣŨñşş̢

˯̢ »łğ͑şňśğşňłŵŵė͑ƯłñƯ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ğǕňƣƯƣ͑ŵŪ͑
ƯłğňƣŨ͑ňƣ͑ŪŵƯ͑ǏñŪňƣłňŪĺşǖ͑ƣŨñşş̢

˰̢ »łƷƣ̣͑Ưłğ͑ğǕňƣƯğŪĐğ͑ŵĹ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ƣƯƛŵŪĺşǖ͑
ĹñǏŵƷƛƣ͑ƯłğňƣŨ͑ŵǏğƛ͑ŪñƯƷƛñşňƣŨ̢

%DUQHV�/$��$�UHDVRQDEOH�OLWWOH�TXHVWLRQ��D�IRUPXODWLRQ�RI�WKH�ILQH�WXQLQJ�DUJXPHQW��(UJR���������������
6¡YLN��$��2����������+RZ�WR�IRUPXODWH�WKH�ILQH�WXQLQJ�DUJXPHQW�IRU�WKH�H[LVWHQFH�RI�*RG"�

/XNH�$��%DUQHV�LV�D�WKHRUHWLFDO�
DVWURSK\VLFLVW��FRVPRORJLVW��DQG�
SRVWGRFWRUDO�UHVHDUFKHU�DW�:HVWHUQ�
6\GQH\�8QLYHUVLW\�
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ÂŪĐŵŪƯƛŵǏğƛƣňñş
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˯͑®ŵşňė͑ ñƣğƣ͑ŵĹ͑
HňŪğ̸»ƷŪňŪĺ

̸  ŵƣŨŵşŵĺňĐñş͑ĐŵŪƣƯñŪƯ̭

̸ Pňĺĺƣ͑ǏğǏ

̸ àƷśñǐñ͑ĐŵƷƘşňŪĺƣ



&RVPRORJLFDO�&RQVWDQW��ȁ�

sğñƣƷƛňŪĺ͑Ưłğ̶͑ĐŵƣŨŵşŵĺňĐñş͑ĐŵŪƣƯñŪỰ̷͑ȁ͑ ̲şñŨĎėñ̳͑ǐñƣ͑
Ưłğ͑ ĎňĺĺğƣƯ͑ ƣĐňğŪƯňǩĐ͑ Ūğǐƣ͑ ŵĹ͑ ˭˵˵˴̢͑ �Ū͑ ƷŪƣƷƣƘğĐƯğė͑
Ūğǐ͑ ĹŵƛĐğ͑ ̸͑ ñ͑ ĐŵƣŨňĐ͑ ̈́ñŪƯňĺƛñǏňƯǖ͑ͅ ̸͑ ĐŵŪƯƛŵşƣ͑ Ưłğ͑
ğǕƘñŪƣňŵŪ͑ ŵĹ͑ ŵƷƛ͑ ƷŪňǏğƛƣğ̣͑ ğǏğŪ͑ ƯłŵƷĺł͑ ňƯ͑ łñƣ͑ Ūŵ͑
ėňƣĐğƛŪñĎşğ͑ ğĹĹğĐƯ͑ ŵŪ͑ ƣĐñşğƣ͑ şğƣƣ͑ ƯłñŪ͑ ñ͑ ĎňşşňŵŪ͑
şňĺłƯ̸ǖğñƛƣ̢̢̢HŵƛƯƷŪñƯğşǖ͑ Ĺŵƛ͑ Ʒƣ͑ ̲ñŪė͑ Ǐğƛǖ͑ ƣƷƛƘƛňƣňŪĺşǖ͑ Ưŵ͑
ƯłğŵƛňƣƯƣ̳̣͑ ȁ͑ ňƣ͑ Ǐğƛǖ͑ ƣŨñşş̢͑ �Ưłğƛǐňƣğ͑ ňƯƣ͑ ğĹĹğĐƯ͑ ǐŵƷşė͑
łñǏğ͑ ƣƯŵƘƘğė͑ ĺñşñǕňğƣ͑ ñŪė͑ ƣƯñƛƣ͑ ĹƛŵŨ͑ ĹŵƛŨňŪḷ́͑ ñŪė͑
ĐŵƣŨňĐ͑ğǏŵşƷƯňŵŪ͑ǐŵƷşė͑łñǏğ͑ĎğğŪ͑ƣƯňǪğė͑ĎğĹŵƛğ͑ňƯ͑ĐŵƷşė͑
ğǏğŪ͑ĎğĺňŪ̢

sñƛƯňŪ͑¦ğğƣ̣͑eƷƣƯ͑®ňǕ͑uƷŨĎğƛƣ̲͑ˮˬˬˬ̳̣͑Ƙĺ̢͑˯



&RVPRORJLFDO�&RQVWDQW��ȁ�

&XUYDWXUH�
WHQVRU 0HWULF�WHQVRUV 6WUHVV�HQHUJ\�

PRPHQWXP�
WHQVRU

&RVPRORJLFDO�
FRQVWDQW

ȁğĹĹ͑Ͷ͑ȁǏñĐƷƷŨ͑Ͳ͑ȁĎñƛğ͑Ͳ͑ȁƚ

$GDPV�)&��$OH[DQGHU�6��*URKV�(��0HUVLQL�+RXJKWRQ�/��&RQVWUDLQWV�RQ�YDFXXP�HQHUJ\�IURP�VWUXFWXUH�IRUPDWLRQ�DQG�1XFOHRV\QWKHVLV��-RXUQDO�RI�&RVPRORJ\�DQG�$VWURSDUWLFOH�3K\VLFV�������0DU�����������������

,I�ȡȁ�ȡ3ODQFN���í��
í����WKH�XQLYHUVH�ZRXOG�UH�FROODSVH�DIWHU���VHFRQG��

,I�ȡȁ�ȡ3ODQFN�!���
í����VWUXFWXUH�IRUPDWLRQ�ZRXOG�FHDVH�DIWHU���VHFRQG��UHVXOWLQJ�LQ�D�XQLIRUP��UDSLGO\�GLIIXVLQJ�K\GURJHQ�DQG�KHOLXP�VRXS�

7KXV��JLYHQ�D�XQLIRUP�GLVWULEXWLRQ�RYHU�ȡȁ�EHWZHHQ�WKH�3ODQFN�OLPLWV�>íȡ3ODQFN��ȡ3ODQFN�@��WKH�OLNHOLKRRG�RI�D�OLIH�SHUPLWWLQJ�YDOXH�RI�WKH�FRVPRORJLFDO�
FRQVWDQW�LV�DW�PRVW���í���



Úłǖ͑Ưłğ͑ ŵƣŨŵşŵĺňĐñş͑ ŵŪƣƯñŪƯ͑£ƛŵĎşğŨ͑ňƣ͑ñ͑HňŪğ̸»ƷŪňŪĺ͑£ğƛĹğĐƯ͑®ƯŵƛŨ

˭̢ UƯ͋ƣ͑ñĐƯƷñşşǖ͑ŨƷşƯňƘşğ͑ƘƛŵĎşğŨƣ̢͑0ñĐł͑ƚƷñŪƯƷŨ͑ǩğşė̲͑ğ̢ĺ̢͑ğşğĐƯƛŵỤ̄͑ƚƷñƛṣ́͑ƘłŵƯŵỤ̄͑
ŪğƷƯƛňŪẉ̂͑ğƯĐ̢̳͑ĐŵŪƯƛňĎƷƯğƣ͑ğŪŵƛŨŵƷƣşǖ͑Ưŵ͑Ưłğ͑ǏñĐƷƷŨ͑ğŪğƛĺǖ͑ŵĹ͑Ưłğ͑ƷŪňǏğƛƣğ̢

ˮ̢ IğŪğƛñş͑¦ğşñƯňǏňƯǖ͑ǐŵŪ͋Ư͑łğşƘ̢

˯̢ £ñƛƯňĐşğ͑ƘłǖƣňĐƣ̲͑ƘƛŵĎñĎşǖ̳͑ǐŵŪ͋Ư͑łğşƘ̢

˰̢ ¥ƷñŪƯƷŨ͑ĺƛñǏňƯǖ̲͑ƘƛŵĎñĎşǖ̳͑ǐŵŪ͋Ư͑łğşƘ̣͑ñƣ͑Ưłğ͑ƘƛŵĎşğŨ͑ğǕƯğŪėƣ͑ĎğǖŵŪė͑Ưłğ͑
£şñŪĐś͑ƣĐñşğ̢

˱̢ �şƯğƛŪñƯňǏğ͑ĹŵƛŨƣ͑ŵĹ͑ėñƛś͑ğŪğƛĺǖ͑łñǏğ͑Ưłğ͑ƣñŨğ͑ƘƛŵĎşğŨ̢

˲̢ Úğ͑ĐñŪ͋Ư͑ñňŨ͑Ĺŵƛ͑ǡğƛŵ͑ñƣ͑Ưłğ͑ƷŪňǏğƛƣğ͑ňƣ͑ñĐĐğşğƛñƯňŪĺ̢͑

˳̢ »łğ͑ƚƷñŪƯƷŨ͑ǏñĐƷƷŨ͑łñƣ͑ŵĎƣğƛǏñĎşğ͑ĐŵŪƣğƚƷğŪĐğƣ͑ñŪė͑ƯłƷƣ̣͑ĐñŪŪŵƯ͑Ďğ͑
ėňƣŨňƣƣğė͑ñƣ͑ñ͑ƷƣğĹƷş͑ǩĐƯňŵŪ̢

˴̢ »łğ̲͑ğĹĹğĐƯňǏğ̳͑ĐŵƣŨŵşŵĺňĐñş͑ĐŵŪƣƯñŪƯ͑ňƣ͑ƷŪñŨĎňĺƷŵƷƣşǖ͑ǩŪğ̸ƯƷŪğė̢͑»łğƛğ͑ňƣ͑Ūŵ͑
ƣňŨƘşğƛ͑ǐñǖ͑Ưŵ͑ėğǏŵňė͑ñ͑ƷŪňǏğƛƣğ͑ŵĹ͑şňĹğ͑ƯłñŪ͑Ưŵ͑ėğǏŵňĐ͑ňƯ͑ŵĹ͑ƣƯƛƷĐƯƷƛğ͑ñşƯŵĺğƯłğƛ̢

&RVPRORJLFDO�&RQVWDQW��ȁ�

iğǐňƣ̣͑I̢͑Ḥ̢͑ΐ͑�ñƛŪğƣ̣͑i̢͑�̢̲͑ˮˬ˭˲̢̳͑�͑ĹŵƛƯƷŪñƯğ͑ƷŪňǏğƛƣğ̤͑iňĹğ͑ňŪ͑ñ͑ǩŪğşǖ͑ƯƷŪğė͑ĐŵƣŨŵƣ̢͑ ñŨĎƛňėĺğ͑ÂŪňǏğƛƣňƯǖ͑£ƛğƣƣ̢͑Ƙĺ̢͑˭˲˯̸˭˲˰



ÙñĐƷƷŨ͑ğǕƘğĐƯñƯňŵŪ͑ǏñşƷğ̲͑ǏğǏ̳͑ŵĹ͑Ưłğ͑Pňĺĺƣ͑ĎŵƣŵŪ̲͑Ǐ̳̤͑UĹ͑Ǐˮ̯Ũˮ
£şñŪĐś͑͑˲͑ʹ͑˭ˬ

ͳ˯˱̣͑ƯłğŪ͑
łǖėƛŵĺğŪ͑ňƣ͑ƷŪƣƯñĎşğ͑Ưŵ͑ğşğĐƯƛŵŪ͑ĐñƘƯƷƛğ̥͑ňĹ͑Ǐˮ̯Ũˮ

£şñŪĐś͑͑˲͑ʹ͑˭ˬ
ͳ˯˯͑ƯłğŪ͑Ūŵ͑ŪƷĐşğň͑ñƛğ͑

ĎŵƷŪė͑ñŪė͑Ưłğ͑ƘğƛňŵėňĐ͑ƯñĎşğ͑ňƣ͑ğƛñƣğė̢͑IňǏğŪ͑ñ͑ƷŪňĹŵƛŨ͑ėňƣƯƛňĎƷƯňŵŪ͑ŵǏğƛ͑Ǐˮ͑ĎğƯǐğğŪ͑
ǡğƛŵ͑ñŪė͑Ưłğ͑£şñŪĐś͑Ũñƣƣ̶͑ˬ̣͑Ũˮ

£şñŪĐś̳̣͑Ưłğ͑şňśğşňłŵŵė͑ŵĹ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ǏñşƷğ͑ŵĹ͑Ưłğ͑
Pňĺĺƣ͑ǏğǏ͑ňƣ͑ñƯ͑ŨŵƣƯ͑˭ˬͳ˯˯

$GGLWLRQDO�)LQH�7XQLQJ�(YLGHQFH

%DUQHV��/��$����������$�UHDVRQDEOH�OLWWOH�TXHVWLRQ��D�IRUPXODWLRQ�RI�WKH�ILQH�WXQLQJ�DUJXPHQW��(UJR������������
%DUU��6��0���	�.KDQ��$����������$QWKURSLF�WXQLQJ�RI�WKH�ZHDN�VFDOH�DQG�RI�P�X�P�G�LQ�WZR�+LJJV�GRXEOHW�PRGHOV��3K\VLFDO�5HYLHZ�'����������������

ÂƘ̸ƚƷñƛṣ́͑ėŵǐŪ̸ƚƷñƛś͑ñŪė͑ğşğĐƯƛŵŪ͑àƷśñǐñ͑ĐŵƷƘşňŪĺƣ̲͑ǖƷ̣͑ǖẹ̇͑ǖğ̳̤͑Ưłňƣ͑Ưłƛğğ͑ėňŨğŪƣňŵŪñş͑ƣƷĎƣƘñĐğ͑ñŪė͑Ưłğ͑
şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƣƷĎƣğƯ͑ňƣ͑ƣłŵǐŪ͑ňŪ͑iğǐňƣ͑ñŪė͑�ñƛŪğƣ̲͑ˮˬ˭˲̣͑ˮ˱˲̺ˮ˲ˬ̳̣͑ĎƷňşėňŪĺ͑ŵŪ͑�ñƛƛ͑ñŪė͑głñŪ̲͑ˮˬˬ˳̢̳͑Hŵƛ͑
ƣƯñĎşğ͑ñƯŵŨƣ͑ñŪė͑ƣƯñĎşğ͑ƣƯñƛƣ̣͑Ưłğ͑ƛğĺňŵŪ͑ňƣ͑ĎŵƷŪėğė͑Ďṳ̈̄͑

ˬ͑͑ǖƷ͑͑˯͑ʹ͑˭ˬͳ˱̣͑͑
ˬ̢˳͑ʹ͑˭ˬͳ˱͑͑ǖė͑͑˳͑ʹ͑˭ˬͳ˱̣͑͑
˯͑ʹ͑˭ˬͳ˵͑͑ǖğ͑͑˰͑ʹ͑˭ˬͳ˱̢͑

Hŵƛ͑ƣňŨƘşňĐňƯụ̈̄͑ƣğƯ͑Ưłğ͑şŵǐğƛ͑şňŨňƯƣ͑Ưŵ͑ǡğƛŵ̢͑Hŵƛ͑ėňŨğŪƣňŵŪşğƣƣ͑ƘñƛñŨğƯğƛƣ̣͑ǐğ͑ğǕƘğĐƯ͑ñ͑ėňƣƯƛňĎƷƯňŵŪ͑ƯłñƯ͑Ƙğñśƣ͑ñƯ͑
ƷŪňƯǖ͑ñŪė͑ƣŨŵŵƯłşǖ͑ėğĐƛğñƣğƣ͑ñǐñǖ͑ĹƛŵŨ͑Ưłğ͑Ƙğñś̢͑»łƷƣ̣͑Ưłğ͑şňśğşňłŵŵė͑ŵĹ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷƘ̸ƚƷñƛṣ́͑ėŵǐŪ̸ƚƷñƛś͑
ñŪė͑ğşğĐƯƛŵŪ͑àƷśñǐñ͑ĐŵƷƘşňŪĺƣ͑ňƣ͑ñƯ͑ŨŵƣƯ͑˭ˬͳ˭˯



³:K\�VKRXOG�,�EHOLHYH�\RX��D�QRQ�H[SHUW"´

»łŵƣğ͑ñƛğ͑ñ͑şŵƯ͑ŵĹ͑ĐşñňŨƣ͑Ĺŵƛ͑ƣŵŨğŵŪğ͑
ǐłŵ͑łñƣ͑ǡğƛŵ͑ĹŵƛŨñş͑ƯƛñňŪňŪĺ͑ňŪ͑
ĐŵƣŨŵşŵĺǖ͑ñŪė͑ñƣƯƛŵƘłǖƣňĐƣ̢͑Úłǖ͑
ƣłŵƷşė͑U͑ĎğşňğǏğ͑ǖŵƷ̩



³:K\�VKRXOG�,�EHOLHYH�\RX��D�QRQ�H[SHUW"´

Ɣ  ŵŪƣğŪƣƷƣ̤͑»łğ͑ŵǏğƛǐłğşŨňŪĺ͑ŨñŘŵƛňƯǖ͑ŵĹ͑ƛğşğǏñŪƯ͑
ğǕƘğƛƯƣ͑ñĺƛğğ͑ĐŵƣŨňĐ͑ǩŪğ̸ƯƷŪňŪĺ͑ňƣ͑ñ͑ƛğñş͑ƘłğŪŵŨğŪŵŪ̢

Ɣ UŪėğƘğŪėğŪĐğ̤͑»łğ͑ƛğşğǏñŪƯ͑ğǕƘğƛƯƣ͑ñĺƛğğ͑ŵŪ͑Ưłğ͑ėñƯñ͑
ėğƣƘňƯğ͑łñǏňŪĺ͑ėƛñƣƯňĐñşşǖ͑ėňĹĹğƛğŪƯ͑ĎñĐśĺƛŵƷŪė͑ĎğşňğĹƣ͑
̲ƯłğňƣỰ͑ñƯłğňƣỰ͑ñĺŪŵƣƯňĐ̣͑Ūğŵ̸£şñƯŵŪňƣỰ͑ğƯĐ̢̳

Ɣ 0ǕƯƛñǏñĺñŪĐğ̤͑»łğ͑ŨƷşƯňǏğƛƣğ͑łǖƘŵƯłğƣňƣ͑ňƣ͑ĎğňŪĺ͑
ŵĹĹğƛğė͑ñƣ͑ñ͑ŨñňŪƣƯƛğñŨ͑ğǕƘşñŪñƯňŵŪ͑ėğƣƘňƯğ͑ňƯƣ͑ñ͑Ƙƛňŵƛň͑
ğǕƯƛñǏñĺñŪĐğ̥͑ĺŵňŪĺ͑Ưŵ͑ƣƷĐł͑şğŪĺƯłƣ͑ƣƷĺĺğƣƯƣ͑Ưłğƛğ͑ňƣ͑ñ͑
ƛğñş͑ƘłğŪŵŨğŪŵŪ͑Ưŵ͑Ďğ͑ğǕƘşñňŪğė̢

&DXWLRQ��&KHFN�IRU�FRQVLVWHQF\��,I�\RX�XVH�WKLV�PHWKRG�IRU�
ĆQH�WXQLQJ��WKHQ�XVH�LW�IRU�HYROXWLRQ��FOLPDWH�FKDQJH��	�RWKHU�
FRQWURYHUVLDO�VFLHQWLĆF�K\SRWKHVHV�



³:K\�VKRXOG�,�EHOLHYH�\RX��D�QRQ�H[SHUW"´

»łğ͑Ďƛŵñė͑ĐŵŪƣğŪƣƷƣ͑ŵĹ͑ƘƛŵĹğƣƣňŵŪñş͑
ĐŵƣŨŵşŵĺňƣƯƣ͑ñŪė͑ñƣƯƛŵƘłǖƣňĐňƣƯƣ̣͑
ňƛƛğƣƘğĐƯňǏğ͑ŵĹ͑ƘłňşŵƣŵƘłňĐñş͑şğñŪňŪĺƣ̣͑
ňƣ͑ƯłñƯ͑Ưłğƛğ͑ňƣ͑ñ͑ǩŪğ̸ƯƷŪňŪĺ͑ƘƛŵĎşğŨ̢

»łŵƣğ͑ñƛğ͑ñ͑şŵƯ͑ŵĹ͑ĐşñňŨƣ͑Ĺŵƛ͑ƣŵŨğŵŪğ͑
ǐłŵ͑łñƣ͑ǡğƛŵ͑ĹŵƛŨñş͑ƯƛñňŪňŪĺ͑ňŪ͑
ĐŵƣŨŵşŵĺǖ͑ñŪė͑ñƣƯƛŵƘłǖƣňĐƣ̢͑Úłǖ͑
ƣłŵƷşė͑U͑ĎğşňğǏğ͑ǖŵƷ̩

�ƎǩǓƧǬܪے۴رذدر۳ܪے�ܪے=ܪۓbƺƧܪΞǓƧ܈ǳǶǓƽǓƴܪǙƳܪǳƺƧܪǶǓƽͭƧǩǬƧܪƳǙǩܪƽǓǳƧǍǍƽƴƧǓǳܪǍƽƳƧܪےUǶƜǍƽƝƎǳƽǙǓǬܪǙƳܪǳƺƧܪ�ǬǳǩǙǓǙǒƽƝƎǍܪ[ǙƝƽƧǳʹܪǙƳܪ�ǶǬǳǩƎǍƽƎےسصش܈ظرشܪۓ۴س۳ظرܪۓ
�ǙǍǍƽǓǬܪۓXܪے۴شددر۳ܪ$ƽǓƧ܈bǶǓƽǓƴܪ�ǩƴǶǒƧǓǳǬܪƎǓƣܪǳƺƧܪUǩǙƜǍƧǒܪǙƳܪǳƺƧܪ�ǙǒǦƎǩƽǬǙǓܪXƎǓƴƧܪےUƺƽǍǙǬǙǦƺƽƎܪ�ƺǩƽǬǳƽےسدسܪ܈ܪشطز۔۴ر۳ܪضܪ
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�

0MJI

3YV�YRMZIVWI�EPPS[W�JSV�XLI�
I\MWXIRGI�SJ�GSRWGMSYW��
IQFSHMIH��QSVEP�EKIRXW

�

8YRMRK

8LI�GSRHMXMSRW�YRHIV�
[LMGL�E�YRMZIVWI�GER�

TIVQMX�PMJI�SJ�ER]�OMRH�EVI�
I\UYMWMXIP]�ƻRI�XYRIH

�

)\TPEREXMSR

8LMW�ƻRI�XYRMRK�HMWGSZIV]�
MW�I\XVIQIP]�WYVTVMWMRK�ERH�

RIIHW�WSQI�OMRH�SJ�
I\TPEREXMSR

�

+SH

8LI�FIWX�I\TPEREXMSR�SJ�
GSWQSPSKMGEP�ƻRI�XYRMRK�MW�

E�HIWMKRIV�EOE�+SH



+RZ�3UREDEOH�LV�WKH�(YLGHQFH�JLYHQ�7KHRU\�	�%DFNJURXQG"

3��(�_�7�	�%�� ��

»łŵƷĺłƯ͑ğǕƘğƛňŨğŪƯ̤͑ǐłñƯ͑ňƣ͑Ưłğ͑ƘƛŵĎñĎňşňƯǖ͑ƯłñƯ͑ǖŵƷƛ͑ĺƛñŪėŨŵƯłğƛ͑łñƣ͑ñ͑Đłňşė̩



:HDN�$QWKURSLF�3ULQFLSOH��:$3�

̲�ñƛƛŵǐ͑ΐ͑»ňƘşğƛ̣͑˭˵˴˲̳̤͑͑͑͊»łğ͑ŵĎƣğƛǏğė͑ǏñşƷğƣ͑ŵĹ͑ñşş͑
ƘłǖƣňĐñş͑ñŪė͑ĐŵƣŨŵşŵĺňĐñş͑ƚƷñŪƯňƯňğƣ͑ñƛğ͑ŪŵƯ͑ğƚƷñşşǖ͑
ƘƛŵĎñĎşğ͑ĎƷƯ͑Ưłğǖ͑Ưñśğ͑ŵŪ͑ǏñşƷğƣ͑ƛğƣƯƛňĐƯğė͑Ďǖ͑Ưłğ͑
ƛğƚƷňƛğŨğŪƯ͑ƯłñƯ͑Ưłğƛğ͑ğǕňƣƯ͑ƣňƯğƣ͑ǐłğƛğ͑ĐñƛĎŵŪ̸Ďñƣğė͑
şňĹğ͑ĐñŪ͑ğǏŵşǏğ͑ñŪė͑Ďǖ͑Ưłğ͑ƛğƚƷňƛğŨğŪƯƣ͑ƯłñƯ͑Ưłğ͑
ƷŪňǏğƛƣğ͑Ďğ͑ŵşė͑ğŪŵƷĺł͑Ĺŵƛ͑ňƯ͑Ưŵ͑łñǏğ͑ñşƛğñėǖ͑ėŵŪğ͑ƣŵ̢̓

3��2EVHUYLQJ�D�/38�_�7
Q
�	�/38�� �����

̲ ñƛƯğƛ̣͑˭˵˴˯̶̳̤͑͊Ú̷ğ͑ŨƷƣƯ͑Ďğ͑ƘƛğƘñƛğė͑Ưŵ͑Ưñśğ͑
ñĐĐŵƷŪƯ͑ŵĹ͑Ưłğ͑ĹñĐƯ͑ƯłñƯ͑ŵƷƛ͑şŵĐñƯňŵŪ͑ňŪ͑Ưłğ͑ƷŪňǏğƛƣğ͑ňƣ͑
ŪğĐğƣƣñƛňşǖ͑ƘƛňǏňşğĺğė͑Ưŵ͑Ưłğ͑ğǕƯğŪƯ͑ŵĹ͑ĎğňŪĺ͑
ĐŵŨƘñƯňĎşğ͑ǐňƯł͑ŵƷƛ͑ğǕňƣƯğŪĐğ͑ñƣ͑ŵĎƣğƛǏğƛƣ̢͊



%DFNJURXQG�,QIRUPDWLRQ�	�2OG�(YLGHQFH

£̲͑i£Â͑Ι͑u͑ΐ͑iňĹğ̳͑Ͷ͑˭ˬˬ
£̲͑i£Â͑Ι͑»͑ΐ͑iňĹğ̳͑Ͷ͑˭ˬˬ

/38� �/LIH�3HUPLWWLQJ�8QLYHUVH
1� �1DWXUDOLVP
7� �7KHLVP



:K\�WKH�:$3�)DLOV�DV�DQ�([SODQDWLRQ

˭̳ »ñƷƯŵşŵĺňĐñş̤͑Úğ͑ŵŪşǖ͑ŵĎƣğƛǏğ͑ǐłñƯ͑ǐğ͑
ŵĎƣğƛǏğ̲͑ğ̢ĺ̢͑ėňƣƯñŪƯ͑ƣƯñƛƣ͑ñƛğ͑ĎƛňĺłƯ̳

ˮ̳ 'ŵğƣŪͅƯ͑Ďğñƛ͑ñŪǖ͑ğǕƘşñŪñƯŵƛǖ͑ǐğňĺłƯ̲͑ğ̢ĺ̢͑
Ưłğ͑ƣłñƛƘƣłŵŵƯğƛ͑ƣƯŵƛǖ̳



%LEOLFDO�7KRXJKW�([SHULPHQW

»łğ͑iŵƛė͑ƣñňẹ̇͑͂U͑ǐňşş͑ƣƷƛğşǖ͑ƛğƯƷƛŪ͑Ưŵ͑ǖŵƷ͑ñĎŵƷƯ͑Ưłňƣ͑
ƯňŨğ͑ŪğǕƯ͑ǖğñƛ̣͑ñŪė͑®ñƛñł͑ǖŵƷƛ͑ǐňĹğ͑ƣłñşş͑łñǏğ͑ñ͑
ƣŵŪ̢̓͑�Ūė͑®ñƛñł͑ǐñƣ͑şňƣƯğŪňŪĺ͑ñƯ͑Ưłğ͑ƯğŪƯ͑ėŵŵƛ͑ĎğłňŪė͑
łňŨ̢͑uŵǐ͑�ĎƛñłñŨ͑ñŪė͑®ñƛñł͑ǐğƛğ͑ŵşẹ̇͑ñėǏñŪĐğė͑ňŪ͑
ǖğñƛƣ̶͑˵ˬ͑ǖğñƛƣ̷̢͑»łğ͑ǐñǖ͑ŵĹ͑ǐŵŨğŪ͑łñė͑Đğñƣğė͑Ưŵ͑
Ďğ͑ǐňƯł͑®ñƛñł̶͑ň̢ğ̢͑ƘŵƣƯ̸ŨğŪŵƘñƷƣñş̷̢͑®ŵ͑®ñƛñł͑
şñƷĺłğė͑Ưŵ͑łğƛƣğşḶ́͑ƣñǖňŪḷ́͑͂�ĹƯğƛ͑U͑ñŨ͑ǐŵƛŪ͑ŵƷỰ͑ñŪė͑
Ũǖ͑şŵƛė͑ňƣ͑ŵşẹ̇͑ƣłñşş͑U͑łñǏğ͑ƘşğñƣƷƛğ̩̓͑»łğ͑iŵƛė͑ƣñňė͑Ưŵ͑
�ĎƛñłñỤ̃͑͂Úłǖ͑ėňė͑®ñƛñł͑şñƷĺł͑ñŪė͑ƣñụ̈̄͑̈́®łñşş͑U͑
ňŪėğğė͑Ďğñƛ͑ñ͑Đłňşẹ̇͑Ūŵǐ͑ƯłñƯ͑U͑ñŨ͑ŵşė̩͑ͅUƣ͑ñŪǖƯłňŪĺ͑Ưŵŵ͑
łñƛė͑Ĺŵƛ͑Ưłğ͑iŵƛė̩͑�Ư͑Ưłğ͑ñƘƘŵňŪƯğė͑ƯňŨğ͑U͑ǐňşş͑ƛğƯƷƛŪ͑
Ưŵ͑ǖŵƷ̣͑ñĎŵƷƯ͑Ưłňƣ͑ƯňŨğ͑ŪğǕƯ͑ǖğñƛ̣͑ñŪė͑®ñƛñł͑ƣłñşş͑łñǏğ͑
ñ͑ƣŵŪ̢̓ ̸͑͑IğŪğƣňƣ͑˭˴̤˵̸˭˱̲͑0®Ù̳



3URSHUO\�6FRSHG�%DFNJURXQG�,QIRUPDWLRQ

�ňĎşňĐñş͑ƯłŵƷĺłƯ͑ğǕƘğƛňŨğŪƯ̤͑ÚłñƯ͑ňƣ͑Ưłğ͑
ƘƛŵĎñĎňşňƯǖ͑ñ͑˵ˬ͑ǖƛ͑ǐŵŨñŪ͑ĺňǏğƣ͑ĎňƛƯł͑Ưŵ͑ñ͑Đłňşė̩

£̲͑ łňşė͑Ι͑Ǖǖǡ͑ΐ͑�ñĐśĺƛŵƷŪė͑UŪĹŵ͑ΐ͑ łňşė̳͑Ͷ͑˭ˬˬ

�ñĐśĺƛŵƷŪė̤͑�Ư͑ñĺğ͑˰ˬ̣͑ǐŵŨğŪ͑łñǏğ͑;˯͑ŵĹ͑
ŵǏñƛňñŪ͑ƛğƣğƛǏğ͑ǐłňĐł͑ĐŵŪƯňŪƷğƣ͑Ưŵ͑ėğĐşňŪğ͑
şŵĺñƛňƯłŨňĐñşşǖ͑ñƘƘƛŵñĐłňŪĺ͑ǡğƛŵ̢͑

£̲͑ łňşė͑Ι͑uñƯƷƛñş͑ΐ͑�ñĐśĺƛŵƷŪė͑UŪĹŵ̳͑͑˯Ǖ˭ˬ̸˭ˬ͑

£̲͑ łňşė͑Ι͑sňƛñĐşğ͑ΐ͑�ñĐśĺƛŵƷŪė͑UŪĹŵ̳͑䍙͑˭ˬˬ

ˬ̢ˬˬˬˬˬˬˬˬˬˬ˯

ÚñşşñĐğ͑ÚP̣͑gğşƣğǖ͑»Ú̢͑PƷŨñŪ͑ŵǏñƛňñŪ͑ƛğƣğƛǏğ͑ĹƛŵŨ͑ĐŵŪĐğƘƯňŵŪ͑Ưŵ͑Ưłğ͑ŨğŪŵƘñƷƣğ̢͑£şŵ®͑ŵŪğ̢͑ˮˬ˭ˬ͑eñŪ͑ˮ˳̥˱̲˭̳̤ğ˴˳˳ˮ̢



�

0MJI

3YV�YRMZIVWI�EPPS[W�JSV�XLI�
I\MWXIRGI�SJ�GSRWGMSYW��
IQFSHMIH��QSVEP�EKIRXW

�

8YRMRK

8LI�GSRHMXMSRW�YRHIV�
[LMGL�E�YRMZIVWI�GER�

TIVQMX�PMJI�SJ�ER]�OMRH�EVI�
I\UYMWMXIP]�ƻRI�XYRIH

�

)\TPEREXMSR

;I�RIIH�XS�FI�GEVIJYP�
EFSYX�HIWGVMFMRK�XLI�HEXE�
XS�FI�I\TPEMRIH�XS�EZSMH�

ER]�XEYXSPSKMIW�SV�SFWIVZIV�
IJJIGXW

�

+SH

8LI�FIWX�I\TPEREXMSR�SJ�
GSWQSPSKMGEP�ƻRI�XYRMRK�MW�

E�HIWMKRIV�EOE�+SH



�

0MJI

3YV�YRMZIVWI�EPPS[W�JSV�XLI�
I\MWXIRGI�SJ�GSRWGMSYW��
IQFSHMIH��QSVEP�EKIRXW

�

8YRMRK

8LI�GSRHMXMSRW�YRHIV�
[LMGL�E�YRMZIVWI�GER�

TIVQMX�PMJI�SJ�ER]�OMRH�EVI�
I\UYMWMXIP]�ƻRI�XYRIH

�

)\TPEREXMSR

8LMW�ƻRI�XYRMRK�HMWGSZIV]�
MW�I\XVIQIP]�WYVTVMWMRK�ERH�

RIIHW�WSQI�OMRH�SJ�
I\TPEREXMSR

�

+SH

8LI�FIWX�I\TPEREXMSR�SJ�
GSWQSPSKMGEP�ƻRI�XYRMRK�MW�

E�HIWMKRIV�EOE�+SH



%DUQHV
V�%D\HVLDQ�)RUPXODWLRQ

˭̢ Hŵƛ͑Ưǐŵ͑Ưłğŵƛňğƣ͑»˭͑ñŪė͑»ˮ̣͑ňŪ͑Ưłğ͑ĐŵŪƯğǕƯ͑ŵĹ͑ĎñĐśĺƛŵƷŪė͑
ňŪĹŵƛŨñƯňŵŪ͑�̣͑ňĹ͑ňƯ͑ňƣ͑ƯƛƷğ͑ŵĹ͑ğǏňėğŪĐğ͑0͑ƯłñƯ͑

Ƙ̲0Ι»˭�̳͑䍿͑Ƙ̲0Ι»ˮ�̳͑
ƯłğŪ͑0͑ƣƯƛŵŪĺşǖ͑ĹñǏŵƷƛƣ͑»˭͑͑ŵǏğƛ͑»ˮ̢

ˮ̢ »łğ͑şňśğşňłŵŵė͑ƯłñƯ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ğǕňƣƯƣ͑ŵŪ͑
ŪñƯƷƛñşňƣŨ͑ňƣ͑ǏñŪňƣłňŪĺşǖ͑ƣŨñşş̢

˯̢ »łğ͑şňśğşňłŵŵė͑ƯłñƯ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ğǕňƣƯƣ͑ŵŪ͑
ƯłğňƣŨ͑ňƣ͑ŪŵƯ͑ǏñŪňƣłňŪĺşǖ͑ƣŨñşş̢

˰̢ »łƷƣ̣͑Ưłğ͑ğǕňƣƯğŪĐğ͑ŵĹ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ƣƯƛŵŪĺşǖ͑
ĹñǏŵƷƛƣ͑ƯłğňƣŨ͑ŵǏğƛ͑ŪñƯƷƛñşňƣŨ̢

%DUQHV�/$��$�UHDVRQDEOH�OLWWOH�TXHVWLRQ��D�IRUPXODWLRQ�RI�WKH�ILQH�WXQLQJ�DUJXPHQW��(UJR���������������
6¡YLN��$��2����������+RZ�WR�IRUPXODWH�WKH�ILQH�WXQLQJ�DUJXPHQW�IRU�WKH�H[LVWHQFH�RI�*RG"�

/XNH�$��%DUQHV�LV�D�WKHRUHWLFDO�
DVWURSK\VLFLVW��FRVPRORJLVW��DQG�
SRVWGRFWRUDO�UHVHDUFKHU�DW�:HVWHUQ�
6\GQH\�8QLYHUVLW\�



%DUQHV
V�%D\HVLDQ�)RUPXODWLRQ
�� »łğ͑şňśğşňłŵŵė͑ƯłñƯ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ğǕňƣƯƣ͑ŵŪ͑ŪñƯƷƛñşňƣŨ͑ňƣ͑

ǏñŪňƣłňŪĺşǖ͑ƣŨñşş̢

ˮ̢˭̢ »ŵ͑ğǏñşƷñƯğ͑Ưłğ͑şňśğşňłŵŵė͑ƯłñƯ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ğǕňƣƯƣ͑ŵŪ͑
ŪñƯƷƛñşňƣŨ̲͑ñŪė͑ŵŪ͑ƯłğňƣŨ̳̣͑ǐğ͑ƣłŵƷşė͑ƛğƣƯƛňĐƯ͑ŵƷƛ͑ĹŵĐƷƣ͑Ưŵ͑Ưłğ͑
ƣƷĎƣğƯ͑ŵĹ͑ƘŵƣƣňĎşğ͑ƷŪňǏğƛƣğƣ͑ĺğŪğƛñƯğė͑Ďǖ͑ǏñƛǖňŪĺ͑Ưłğ͑ĹƷŪėñŨğŪƯñş͑
ĐŵŪƣƯñŪƯƣ͑ŵĹ͑ŪñƯƷƛğ̢

ˮ̢ˮ̢ IňǏğŪ͑ŵƷƛ͑ƛğƣƯƛňĐƯğė͑ĹŵĐƷƣ̣͑ŪñƯƷƛñşňƣŨ͑ňƣ͑ŪŵŪ̸ňŪĹŵƛŨñƯňǏğ͑ǐňƯł͑ƛğƣƘğĐƯ͑
Ưŵ͑Ưłğ͑ĹƷŪėñŨğŪƯñş͑ĐŵŪƣƯñŪƯƣ̢

ˮ̢˯̢ £łǖƣňĐňƣƯƣ͑ƛŵƷƯňŪğşǖ͑ñƣƣňĺŪ͑ŪŵŪ̸ňŪĹŵƛŨñƯňǏğ͑ƘƛŵĎñĎňşňƯǖ͑ėňƣƯƛňĎƷƯňŵŪƣ͑
Ưŵ͑ĹƷŪėñŨğŪƯñş͑ĐŵŪƣƯñŪƯƣ̣͑ǐłňĐł͑ǐğ͑ĐñŪ͑Ʒƣğ͑Ưŵ͑ĐñşĐƷşñƯğ͑Ưłğ͑
şňśğşňłŵŵė͑ƯłñƯ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ğǕňƣƯƣ͑ŵŪ͑ŪñƯƷƛñşňƣŨ̢

ˮ̢˰̢ ÂƣňŪĺ͑Ưłğƣğ͑ėňƣƯƛňĎƷƯňŵŪƣ̣͑Ưłğ͑şňśğşňłŵŵė͑ƯłñƯ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑
ƷŪňǏğƛƣğ͑ğǕňƣƯƣ͑ŵŪ͑ŪñƯƷƛñşňƣŨ͑ňƣ͑ǏñŪňƣłňŪĺşǖ͑ƣŨñşş̲͑ǐłňĐł͑ğƣƯñĎşňƣłğƣ͑
£ƛğŨňƣğ̶͑ˮ̷̢̳

%DUQHV�/$��$�UHDVRQDEOH�OLWWOH�TXHVWLRQ��D�IRUPXODWLRQ�RI�WKH�ILQH�WXQLQJ�DUJXPHQW��(UJR���������������
6¡YLN��$��2����������+RZ�WR�IRUPXODWH�WKH�ILQH�WXQLQJ�DUJXPHQW�IRU�WKH�H[LVWHQFH�RI�*RG"�

/XNH�$��%DUQHV�LV�D�WKHRUHWLFDO�
DVWURSK\VLFLVW��FRVPRORJLVW��DQG�
SRVWGRFWRUDO�UHVHDUFKHU�DW�:HVWHUQ�
6\GQH\�8QLYHUVLW\�



͑͑£̲͑i£Â͑Ι͑uñƯƷƛñşňƣŨ͑ΐ͑�̳͑͑˭ˬ̸˭˯˲
£͑͑ˬ̢ˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬˬ˭

£̲͑i£Â͑Ι͑u͑ΐ͑ȁ̳͑͑˭ˬ̸˵ˬ

£̲͑i£Â͑Ι͑u͑ΐ͑Ǐ̳͑͑˭ˬ̸˯˯

£̲͑i£Â͑Ι͑u͑ΐ͑ǖ̳͑͑˭ˬ̸˭˯



%DUQHV
V�%D\HVLDQ�)RUPXODWLRQ

˭̢ Hŵƛ͑Ưǐŵ͑Ưłğŵƛňğƣ͑»˭͑ñŪė͑»ˮ̣͑ňŪ͑Ưłğ͑ĐŵŪƯğǕƯ͑ŵĹ͑ĎñĐśĺƛŵƷŪė͑
ňŪĹŵƛŨñƯňŵŪ͑�̣͑ňĹ͑ňƯ͑ňƣ͑ƯƛƷğ͑ŵĹ͑ğǏňėğŪĐğ͑0͑ƯłñƯ͑

Ƙ̲0Ι»˭�̳͑䍿͑Ƙ̲0Ι»ˮ�̳͑
ƯłğŪ͑0͑ƣƯƛŵŪĺşǖ͑ĹñǏŵƷƛƣ͑»˭͑͑ŵǏğƛ͑»ˮ̢

ˮ̢ »łğ͑şňśğşňłŵŵė͑ƯłñƯ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ğǕňƣƯƣ͑ŵŪ͑
ŪñƯƷƛñşňƣŨ͑ňƣ͑ǏñŪňƣłňŪĺşǖ͑ƣŨñşş̢

˯̢ »łğ͑şňśğşňłŵŵė͑ƯłñƯ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ğǕňƣƯƣ͑ŵŪ͑
ƯłğňƣŨ͑ňƣ͑ŪŵƯ͑ǏñŪňƣłňŪĺşǖ͑ƣŨñşş̢

˰̢ »łƷƣ̣͑Ưłğ͑ğǕňƣƯğŪĐğ͑ŵĹ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ƣƯƛŵŪĺşǖ͑
ĹñǏŵƷƛƣ͑ƯłğňƣŨ͑ŵǏğƛ͑ŪñƯƷƛñşňƣŨ̢

%DUQHV�/$��$�UHDVRQDEOH�OLWWOH�TXHVWLRQ��D�IRUPXODWLRQ�RI�WKH�ILQH�WXQLQJ�DUJXPHQW��(UJR���������������
6¡YLN��$��2����������+RZ�WR�IRUPXODWH�WKH�ILQH�WXQLQJ�DUJXPHQW�IRU�WKH�H[LVWHQFH�RI�*RG"�

/XNH�$��%DUQHV�LV�D�WKHRUHWLFDO�
DVWURSK\VLFLVW��FRVPRORJLVW��DQG�
SRVWGRFWRUDO�UHVHDUFKHU�DW�:HVWHUQ�
6\GQH\�8QLYHUVLW\�



,V�D�/38�8QOLNHO\�*LYHQ�7KHLVP"
£̲͑i£Â͑Ι͑uñƯƷƛñşňƣŨ͑ΐ͑�̳͑͑˭ˬ̸˭˯˲

ÚłñƯ͑ňƣ͑Ưłğ͑ƘƛŵĎñĎňşňƯụ̈̄͑ĺňǏğŪ͑ƯłñƯ͑Iŵė͑ğǕňƣƯƣ͑ñŪė͑ĐƛğñƯğė͑ñ͑ƷŪňǏğƛƣğ̣͑ƯłñƯ͑Iŵėͅƣ͑ƘƛňŨñƛǖ͑ƛğñƣŵŪ͑ǐŵƷşė͑Ďğ͑Ưŵ͑ĐƛğñƯğ͑ñ͑
şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ̩͑

iğƯ͑I˭͑Ďğ͑͊Iŵė͑ğǕňƣƯƣ͑ñŪė͑ĐƛğñƯğė͑ñ͑ƷŪňǏğƛƣğ͑ñŪė͑łňƣ͑ƘƛňŨñƛǖ͑ƛğñƣŵŪ͑ǐñƣ͑Ưŵ͑ĐƛğñƯğ͑ƘłǖƣňĐñş͑şňĹğ̢͊

£̲͑i£Â͑Ι͑I˭͑ΐ͑�̳͑͑˭ˬ
̸˭˯˲̩͑

£ŵƣňƯňǏğ͑ñƛĺƷŨğŪƯƣ͑Ĺŵƛ͑ñ͑ŪŵŪ̸ŪğĺşňĺňĎşğ͑ǏñşƷğ͑Ĺŵƛ͑Ƙ̲I˭ΙIi�̳͑ƯłñƯ͑ñƘƘğñş͑Ưŵ͑Iŵėͅƣ͑ĺŵŵėŪğƣƣ͑ñŪė͑Ưłğ͑Ũŵƛñş͑ǐŵƛƯł͑ŵĹ͑
ğŨĎŵėňğė͑Ũŵƛñş͑ñĺğŪƯƣ͑ĐñŪ͑Ďğ͑ĹŵƷŪė͑ňỤ̄͑Ĺŵƛ͑ğǕñŨƘşğ̣͑®ǐňŪĎƷƛŪğ̲͑ˮˬˬ˰̳͑ñŪė͑ ŵşşňŪƣ̲͑ˮˬˬ˵̢̳͑�ƷƯ͑ğǏğŪ͑ňĹ͑ǐğ͑ĐŵŪƣňėğƛ͑ƯłğňƣŨ͑
Ưŵ͑Ďğ͑ĐŵŨƘşğƯğşǖ͑ŪŵŪ̸ňŪĹŵƛŨñƯňǏğ͑ñĎŵƷƯ͑Iŵėͅƣ͑ƘŵƣƣňĎşğ͑ƛğñƣŵŪƣ͑Ĺŵƛ͑ĐƛğñƯňŪḷ́͑ǐğ͑ǐŵƷşė̲͑ňŪ͑Ưłňƣ͑ƣňŨƘşğ͑Ũŵėğş̳͑ŪŵƯ͑Ďğ͑
ŘƷƣƯňǩğė͑ňŪ͑ñƣƣňĺŪňŪĺ͑ñ͑ƘƛŵĎñĎňşňƯǖ͑ƯłñƯ͑ňƣ͑ƣŨñşşğƛ͑ƯłñŪ͑䍐͑˭̯Ū̢͑

U͑ĐŵŪƯğŪė͑ƯłñƯ͑Ưłğƛğ͑ñƛğ͑ŪŵỰ͑ňŪ͑ĹñĐỰ͑͑˭ˬ˭˯˲͑ƘŵƣƣňĎşğ͑ƛğñƣŵŪƣ͑Ĺŵƛ͑Iŵė͑Ưŵ͑ĐƛğñƯğ͑ƯłñƯ͑łñǏğ͑ĐŵŨƘñƛñĎşğ͑ƘşñƷƣňĎňşňƯǖ͑Ưŵ͑ƯłñƯ͑ŵĹ͑ñ͑
şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ̢͑ÂŪşğƣƣ͑Ưłğ͑ŪñƯƷƛñşňƣƯ͑ĐñŪ͑ƘƛŵėƷĐğ͑ñ͑ƘŵƣňƯňǏğ͑ñƛĺƷŨğŪƯ̲͑ŪŵƯ͑Ũğƛğ͑ƣśğƘƯňĐňƣŨ̳͑Ưŵ͑ƣłŵǐ͑ƯłñƯ͑
Ƙ̲I˭ΙIi�̳͑ňƣ͑ğǕƯƛğŨğşǖ͑ƣŨñşş̣͑ǡğƛẉ̂͑ŵƛ͑ňŪƣĐƛƷƯñĎşğ̣͑Ưłğ͑şňśğşňłŵŵė͑ƯłñƯ͑ñ͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑ƷŪňǏğƛƣğ͑ğǕňƣƯƣ͑ŵŪ͑ƯłğňƣŨ͑ňƣ͑ŪŵƯ͑
ǏñŪňƣłňŪĺşǖ͑ƣŨñşş̢



,V�WKH�ILQH�WXQLQJ�DUJXPHQW�
DQ\�JRRG"

˯



:KDW�3URPLQHQW�$WKHLVWV�7KLQN

�³,�WKLQN�HYHU\�RQH�RI�XV�>DWKHLVWV@�SLFNV�WKH�µILQH�WXQLQJ¶�RQH�DV�
WKH�PRVW�LQWULJXLQJ���<RX�KDYH�WR�VSHQG�WLPH�WKLQNLQJ�DERXW�LW��
ZRUNLQJ�RQ�LW��,W¶V�QRW�WULYLDO��:H�DOO�VD\�WKDW�´

��&KULVWRSKHU�+LWFKHQV������������

�7KH�WHOHRORJLFDO�DUJXPHQW�IURP�ILQH�WXQLQJ��,¶P�YHU\�KDSS\�WR�DGPLW�ULJKW�RII�WKH�EDW�±�WKLV�
LV�WKH�EHVW�DUJXPHQW�WKDW�WKH�WKHLVWV�KDYH�ZKHQ�LW�FRPHV�WR�FRVPRORJ\��7KDW¶V�EHFDXVH�LW�
SOD\V�E\�WKH�UXOHV��<RX�KDYH�SKHQRPHQD��\RX�KDYH�SDUDPHWHUV�RI�SDUWLFOH�SK\VLFV�DQG�
FRVPRORJ\��DQG�WKHQ�\RX�KDYH�WZR�GLIIHUHQW�PRGHOV��WKHLVP�DQG�QDWXUDOLVP��$QG�\RX�ZDQW�
WR�FRPSDUH�ZKLFK�PRGHO�LV�WKH�EHVW�ILW�IRU�WKH�GDWD��,�DSSODXG�WKDW�JHQHUDO�DSSURDFK��*LYHQ�
WKDW��LW�LV�VWLOO�D�WHUULEOH�DUJXPHQW��,W�LV�QRW�DW�DOO�FRQYLQFLQJ�����6HDQ�&DUUROO

�7KHUH�ZHUH�WZR�IDFWRUV�LQ�SDUWLFXODU�WKDW�ZHUH�GHFLVLYH��2QH�ZDV�P\�JURZLQJ�HPSDWK\�ZLWK�WKH�
LQVLJKW�RI�(LQVWHLQ�DQG�RWKHU�QRWHG�VFLHQWLVWV�WKDW�WKHUH�KDG�WR�EH�DQ�,QWHOOLJHQFH�EHKLQG�WKH�
LQWHJUDWHG�FRPSOH[LW\�RI�WKH�SK\VLFDO�8QLYHUVH��7KH�VHFRQG�ZDV�P\�RZQ�LQVLJKW�WKDW�WKH�
LQWHJUDWHG�FRPSOH[LW\�RI�OLIH�LWVHOI²ZKLFK�LV�IDU�PRUH�FRPSOH[�WKDQ�WKH�SK\VLFDO�8QLYHUVH²FDQ�
RQO\�EH�H[SODLQHG�LQ�WHUPV�RI�DQ�,QWHOOLJHQW�6RXUFH���

��$QWRQ\�)OHZ�������������RQ�KLV�FRQYHUVLRQ�IURP�DWKHLVP�WR�GHLVP
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2EMHFWLRQV�WR�WKH�)LQH�7XQLQJ�$UJXPHQW

ˬ̢ ͊IƛŵƷŪė͑ şğñƛňŪĺ͊͑ŵĎŘğĐƯňŵŪƣ̭͑
̲Ďñƣğė͑ŵŪ͑ñ͑ŨňƣƷŪėğƛƣƯñŪėňŪĺ͑ŵĹ͑ǩŪğ̸ƯƷŪňŪĺ̳

˭̢ »łğ͑sƷşƯňǏğƛƣğ̭

ˮ̢ uŵƛŨñşňǡñĎňşňƯǖ

˯̢ 'ğğƘğƛ͑iñǐƣ

˰̢ Iŵė͑ÚŵƷşėŪ͋Ư͑HňŪğ̸»ƷŪğ

˱̢ »ŵŵ͑HňŪğ̸»ƷŪğė

˲̢ UŪƣĐƛƷƯñĎşğ͑Iŵė

%DUQHV�/$��$�UHDVRQDEOH�OLWWOH�TXHVWLRQ��D�IRUPXODWLRQ�RI�WKH�ILQH�WXQLQJ�DUJXPHQW��(UJR���������������
6¡YLN��$��2����������+RZ�WR�IRUPXODWH�WKH�ILQH�WXQLQJ�DUJXPHQW�IRU�WKH�H[LVWHQFH�RI�*RG"�



*URXQG�&OHDULQJ�2EMHFWLRQV

®ňŪĐğ͑Ưłğ͑ƷŪňǏğƛƣğ͑ňƣ͑ƷŪėğƛĺŵňŪĺ͑ğǕƘñŪƣňŵỤ̄͑ňƯƣ͑
ƣňǡğ͑ňƣ͑ñ͑ĹƷŪĐƯňŵŪ͑ŵĹ͑ňƯƣ͑ñĺğ̢͑»ŵ͑ƣñǖ͑͊Ưłğ͑ƷŪňǏğƛƣğ͑ňƣ͑
Ďňĺ͊͑ňƣ͑ŘƷƣƯ͑Ưŵ͑ƣñǖ͑ƯłñƯ͑Ưłğ͑ƷŪňǏğƛƣğ͑ňƣ͑ŵşė̢͑
0şğŨğŪƯƣ͑ñƛğ͑Ũñėğ͑ňŪ͑Ưłğ͑ĹƷƛŪñĐğƣ͑ŵĹ͑ƣƯñƛƣ͑ñŪė͑
ėňƣƯƛňĎƷƯğė͑Ďǖ͑ƣƷƘğƛŪŵǏñğ̢͑»łňƣ͑ƘƛŵĐğƣƣ͑Ưñśğƣ͑
ñĎŵƷƯ͑˭ˬ͑ĎŪ͑ǖğñƛƣ͑Ưŵ͑Ĺŵƛĺğ͑ğŪŵƷĺł͑łğñǏǖ͑
ğşğŨğŪƯƣ͑Ĺŵƛ͑ŵƷƛ͑ƘşñŪğƯ̲͑Hğuňsĺ®ň̳͑ñŪė͑ňƯƣ͑
ĎňŵƣƘłğƛğ̲͑ Pu�£®̢̳͑»ŵ͑ñşƣŵ͑ƚƷŵƯğ͑ ñƛş͑®ñĺñỤ̄͑
ǖŵƷ͑Ūğğė͑ñŪ͑ğŪƯňƛğ͑ƷŪňǏğƛƣğ͑Ưŵ͑Ũñśğ͑ƣŵŨğƯłňŪĺ͑ñƣ͑
ƣňŨƘşğ͑ñƣ͑ñƘƘşğ͑Ƙňğ̢

sŵƛğŵǏğƛ̣͑ƣŵŨğ͑ƘłǖƣňĐňƣƯƣ͑ñŪė͑ƘłňşŵƣŵƘłğƛƣ͑łñǏğ͑
ñƛĺƷğė͑ƯłñƯ͑Ưłğ͑ƛñƛğŪğƣƣ͑ŵĹ͑ğñƛƯł͑ĐŵŪƣƯňƯƷƯğƣ͑
ñėėňƯňŵŪñş͑ğǏňėğŪĐğ͑Ĺŵƛ͑ėğƣňĺŪ̢

˵˵̢˵˵˵˵˵˵˵˵˵˵˵˵˵˵̢̢̢͑ŵĹ͑Ưłğ͑ƷŪňǏğƛƣğ͑ňƣ͑ėğñėşǖ͑ñŪė͑ƷƯƯğƛşǖ͑
ňŪłŵƣƘňƯñĎşğ̢͑»ŵ͑ƚƷŵƯğ͑ ñƛş͑®ñĺñỤ̄͑ǐğ͑ňŪłñĎňƯ͑ñŪ͑ňŪĐŵŨƘƛğłğŪƣňĎşǖ͑
ƣŨñşş͑Ƙñşğ͑ĎşƷğ͑ėŵƯ͑ňŪ͑ñ͑ǏñƣƯ͑ĐŵƣŨŵƣ̢͑»łňƣ͑ňƣ͑şňśğ͑ƣñǖňŪĺ͑gǖşğ͑Hňğşė͑ňƣ͑
ėğƣňĺŪğė͑Ĺŵƛ͑ñ͑ƣňŪĺşğ͑ŨňĐƛŵĎğ͑ŵŪ͑Ưłğ͑ĎşğñĐłğƛƣ̢



»ǖƘňĐñş͑ƣƯñƛ͑şňśğ͑ŵƷƛ͑ƣƷŪ͑łñƣ͑
ñ͑ŨñňŪ͑ƣğƚƷğŪĐğ͑şňĹğƣƘñŪ͑ŵĹ͑
˭ˬ͑ĎňşşňŵŪ͑ǖğñƛƣ

»łğ͑ƯƛňƘşğ̸ñşƘłñ͑ƘƛŵĐğƣƣ̲͑ŪƷĐşğñƛ͑ĹƷƣňŵŪ͑ƛğñĐƯňŵŪƣ͑Ďǖ͑ǐłňĐł͑Ưłƛğğ͑łğşňƷŨ̸˰͑ŪƷĐşğň̲͑ñşƘłñ͑ƘñƛƯňĐşğƣ̳͑ñƛğ͑ƯƛñŪƣĹŵƛŨğė͑ňŪƯŵ͑ĐñƛĎŵŪ̳͑ňƣ͑ňŪğĹĹğĐƯňǏğ͑ñƯ͑
Ưłğ͑ƘƛğƣƣƷƛğƣ͑ñŪė͑ƯğŨƘğƛñƯƷƛğƣ͑ğñƛşǖ͑ňŪ͑Ưłğ͑�ňĺ͑�ñŪĺ̢͑ ŵŪƣğƚƷğŪƯşụ̈̄͑Ūŵ͑ƣňĺŪňǩĐñŪƯ͑ñŨŵƷŪƯ͑ŵĹ͑ĐñƛĎŵŪ͑ǐñƣ͑ƘƛŵėƷĐğė͑ňŪ͑Ưłğ͑�ňĺ͑�ñŪĺ̢



*URXQG�&OHDULQJ�2EMHFWLRQV���/LIH�)LQGV�D�:D\

Úłňşğ͑ňƯ͑ňƣ͑ƯƛƷğ͑ƯłñƯ͑şňĹğ͑ĐñŪ͑ƯłƛňǏğ͑ñƯ͑ƣƷƛƘƛňƣňŪĺşǖ͑
ğǕƯƛğŨğ͑ĐŵŪėňƯňŵŪƣ͑ŵŪ͑ŵƷƛ͑ƘşñŪğỰ͑Ưłğ͑ǩŪğ̸ƯƷŪňŪĺ͑
ƯłñƯ͑ǐğ͑ñƛğ͑ėňƣĐƷƣƣňŪĺ͑ňƣ͑Ĺŵƛ͑Ưłğ͑ğǕňƣƯğŪĐğ͑ŵĹ͑
ƯłňŪĺƣ͑ƣƷĐł͑ñƣ͑ƘşñŪğƯƣ͑ňŪ͑Ưłğ͑ǩƛƣƯ͑ƘşñĐğ̢͑iňĹğ͑ĐñŪ͑
ǩŪė͑ñ͑ǐñǖ͑ňŪ͑ñ͑ƛňĐł͑ĎňŵƣƘłğƛğ̣͑ĎƷƯ͑Ưƛǖ͑ǩŪėňŪĺ͑͊ñ͑
ǐñǖ͊͑ňŪ͑ñ͑ƷŪňǏğƛƣğ͑ėğǏŵňė͑ŵĹ͑ñşş͑ĐłğŨňƣƯƛǖ͑ñŪė͑
ñƯŵŨƣ̢

�şƣẉ̂͑ǖŵƷ͑ŘƷƣƯ͑ƣñňė͑˵˵̢˵˵˵̢̢̢͑ŵĹ͑Ưłğ͑ñĐƯƷñş͑
ƷŪňǏğƛƣğ͑ňƣ͑ƘƛŵłňĎňƯňǏğşǖ͑ňŪłŵƣƘňƯñĎşğ̢

àŵƷ͋ƛğ͑ĐşñňŨňŪĺ͑ƯłñƯ͑şňĹğ͑ňƣ͑ėğşňĐñƯğ̣͑ĎƷỰ͑ňĹ͑Ưłğƛğ͑ňƣ͑ŵŪğ͑ƯłňŪĺ͑Ưłğ͑łňƣƯŵƛǖ͑
ŵĹ͑ğǏŵşƷƯňŵŪ͑łñƣ͑ƯñƷĺłƯ͑Ʒƣ͑ňƯ͋ƣ͑ƯłñƯ͑şňĹğ͑ǐňşş͑ŪŵƯ͑Ďğ͑ĐŵŪƯñňŪğė̢͑iňĹğ͑Ďƛğñśƣ͑
Ĺƛğğ̣͑ňƯ͑ğǕƘñŪėƣ͑Ưŵ͑Ūğǐ͑ƯğƛƛňƯŵƛňğƣ͑ñŪė͑Đƛñƣłğƣ͑ƯłƛŵƷĺł͑Ďñƛƛňğƛƣ̣͑
ƘñňŪĹƷşşụ̈̄͑ŨñǖĎğ͑ğǏğŪ͑ėñŪĺğƛŵƷƣşǖ̢͑iňĹğ̣͑Ʒł̣͑ǩŪėƣ͑ñ͑ǐñǖ̢



*URXQG�&OHDULQJ�2EMHFWLRQV���3UREDELOLW\�RI��

£łǖƣňĐƣ͑ňƣ͑ñĎŵƷƯ͑Ũŵƛğ͑ƯłñŪ͑ŵĎƣğƛǏñƯňŵŪƣ̥͑ňƯ͑ňƣ͑ñşƣŵ͑
ñĎŵƷƯ͑ƘñƯƯğƛŪƣ̣͑Ưłğŵƛňğƣ͑ñŪė͑şñǐƣ̢͑UƯ͋ƣ͑ñĎŵƷƯ͑
ğǕƘşŵƛňŪĺ͑Ưłğ͑͊ǐłñƯ̸ňĹ̢͊͑»łğ͑ƷŪňǏğƛƣğƣ͑ŵĹ͑
ǩŪğ̸ƯƷŪňŪĺ͑ñƛğ͑ƯłğŵƛğƯňĐñş͑ƷŪňǏğƛƣğƣ͑ƯłñƯ͑ğǕƘşŵƛğ͑
Ưłğ͑ƘŵƣƣňĎňşňƯňğƣ͑şğĹƯ͑ŵƘğŪ͑Ďǖ͑Ưłğ͑şñǐƣ͑ŵĹ͑ŪñƯƷƛğ͑ñƣ͑
ǐğ͑śŪŵǐ͑ƯłğŨ̢͑®ŵ͑ǐğ͋ƛğ͑ĐŵŨƘñƛňŪĺ͑ƯłğŵƛğƯňĐñş͑
ƷŪňǏğƛƣğƣ̥͑Ưłğ͑ŪƷŨĎğƛ͑ŵĹ͑ŵĎƣğƛǏğė͑şňĹğ̸ƘğƛŨňƯƯňŪĺ͑
ƷŪňǏğƛƣğƣ͑ňƣŪ͋Ư͑Ưłğ͑ǐłŵşğ͑ƣƯŵƛǖ̢

Pŵǐ͑ŨñŪǖ͑ƷŪňǏğƛƣğƣ͑łñǏğ͑ǐğ͑ŵĎƣğƛǏğė̩͑�Ūğ̢͑�Ĺ͑Ưłğ͑ƷŪňǏğƛƣğƣ͑ǐğ͑łñǏğ͑
ŵĎƣğƛǏğẹ̇͑łŵǐ͑ŨñŪǖ͑ĐŵŪƯñňŪ͑şňĹğ̩͑�Ūğ̢͑®ŵ͑Ưłğƛğ͋ƣ͑ǖŵƷƛ͑ƘƛŵĎñĎňşňƯṳ̈̄͑ŵŪğ͑
ŵƷƯ͑ŵĹ͑ŵŪğ͑ƷŪňǏğƛƣğƣ͑ĐŵŪƯñňŪƣ͑şňĹğ̢͑uŵ͑ǩŪğ̸ƯƷŪňŪĺ͑Ūğğėğė̢



7KH�0XOWLYHUVH
¦ğñƣŵŪñĎşğ͑ğǕƯğŪƣňŵŪƣ͑Ưŵ͑ĐƷƛƛğŪƯ͑ƘłǖƣňĐñş͑Ưłğŵƛňğƣ͑Ũñśğ͑ňƯ͑ƘşñƷƣňĎşğ͑ƯłñƯ͑Ưłğ͑
ĐŵŪƣƯñŪƯƣ͑ñŪė͑ňŪňƯňñş͑ĐŵŪėňƯňŵŪƣ͑ƯłñƯ͑ĐłñƛñĐƯğƛňƣğ͑ŵƷƛ͑ŵĎƣğƛǏñĎşğ͑ƷŪňǏğƛƣğ͑Ǐñƛǖ͑
ƯłƛŵƷĺł͑ƯňŨğ͑ñŪė͑ƣƘñĐğ̣͑ğĹĹğĐƯňǏğşǖ͑ĐƛğñƯňŪĺ͑ñ͑ǏñƣƯ͑ŪƷŨĎğƛ͑ŵĹ͑ǏñƛňğĺñƯğė͑
ƷŪňǏğƛƣğ͑ėŵŨñňŪƣ̢͑ÚňƯłňŪ͑Ưłňƣ͑ŨƷşƯňǏğƛƣğ̣͑Ưłğ͑ƛňĺłƯ͑ĐŵŪėňƯňŵŪƣ͑Ĺŵƛ͑şňĹğ͑ñƛğ͑şňśğşǖ͑
Ưŵ͑ƯƷƛŪ͑ƷƘ͑ƣŵŨğǐłğƛğ̢





7KH�0XOWLYHUVH
®ƯñƯğė̤͑�ĐĐŵƛėňŪĺ͑Ưŵ͑Ưłňƣ͑łǖƘŵƯłğƣňƣ̣͑Ưłğƛğ͑ňƣ͑ñ͑Ǐğƛǖ͑
şñƛĺğ̣͑ňĹ͑ŪŵƯ͑ňŪǩŪňƯğ̣͑ŪƷŨĎğƛ͑ŵĹ͑ƛğĺňŵŪƣ͑ŵĹ͑ƣƘñĐğƯňŨğ͑ǐňƯł͑
ėňĹĹğƛğŪƯ͑ǏñşƷğƣ͑ŵĹ͑Ưłğ͑ĹƷŪėñŨğŪƯñş͑ƘñƛñŨğƯğƛƣ͑ŵĹ͑
ƘłǖƣňĐƣ̣͑ėňĹĹğƛğŪƯ͑ňŪňƯňñş͑ĐŵŪėňƯňŵŪƣ̣͑ñŪė͑ƘğƛłñƘƣ͑ğǏğŪ͑
ėňĹĹğƛğŪƯ͑şñǐƣ͑ŵĹ͑ŪñƯƷƛğ̢͑UƯ͑ƯłğŪ͑ĐşñňŨƣ͑ƯłñƯ͑ňŪ͑ñ͑
ƣƷĹǩĐňğŪƯşǖ͑Ǐñƛňğė͑ŨƷşƯňǏğƛƣğ̣͑ňƯ͑ňƣ͑Ūŵ͑ƣƷƛƘƛňƣğ͑ƯłñƯ͑ƣŵŨğ͑
ƷŪňǏğƛƣğ͑ňƣ͑ƣƯƛƷĐƯƷƛğė͑ƣŵ͑ƯłñƯ͑ŵĎƣğƛǏğƛƣ͑ǐňşş͑ñƛňƣğ͑ňŪ͑ňƯ̢͑
HňŪñşşụ̈̄͑ňƯ͑ňŪǏŵśğƣ͑Ưłğ͑ƣŵ̸Đñşşğė͑ŵĎƣğƛǏğƛ̸ƣğşğĐƯňŵŪ͑
ƘƛňŪĐňƘşğ̣͑ǐłňĐł͑ňƣ͑Ưłğ͑ƯñƷƯŵşŵĺňĐñş͑ĐşñňŨ͑ƯłñƯ͑
ğŨĎŵėňğė͑ŵĎƣğƛǏğƛƣ͑ĐñŪ͑ŵŪşǖ͑ğǕňƣƯ͑ňŪ͑ñ͑ƛğĺňŵŪ͑ŵĹ͑
ƣƘñĐğ̸͑ƯňŨğ͑ƯłñƯ͑ñşşŵǐƣ͑Ĺŵƛ͑ƯłğŨ͑Ưŵ͑ğǕňƣƯ̢͑»łňƣ͑ƛğŪėğƛƣ͑
ňƯ͑ƷŪƣƷƛƘƛňƣňŪĺ͑ƯłñƯ͑ñƣ͑ŵĎƣğƛǏğƛƣ͑ǐğ͑ǩŪė͑ŵƷƛƣğşǏğƣ͑ňŪ͑ñŪ͑
ŵĎƣğƛǏğƛ̸ƣƯƛƷĐƯƷƛğė͑ƛğĺňŵŪ͑ŵĹ͑ƣƘñĐğ̸ƯňŨğ͑ƣňŪĐğ͑ňƯ͑ňƣ͑
ňŨƘŵƣƣňĎşğ͑Ĺŵƛ͑Ʒƣ͑Ưŵ͑ğǕňƣƯ͑ňŪ͑ñŪǖ͑ŵƯłğƛ͑ƯǖƘğ͑ŵĹ͑ƛğĺňŵŪ̢͑
̲ ŵşşňŪƣ̣͑ˮˬ˭˰̳

�ƎǩǓƧǬܪے۴رذدر۳ܪے�ܪے=ܪۓbƺƧܪΞǓƧ܈ǳǶǓƽǓƴܪǙƳܪǳƺƧܪǶǓƽͭƧǩǬƧܪƳǙǩܪƽǓǳƧǍǍƽƴƧǓǳܪǍƽƳƧܪےUǶƜǍƽƝƎǳƽǙǓǬܪǙƳܪǳƺƧܪ�ǬǳǩǙǓǙǒƽƝƎǍܪ[ǙƝƽƧǳʹܪǙƳܪ�ǶǬǳǩƎǍƽƎےسصش܈ظرشܪۓ۴س۳ظرܪۓ
�ǙǍǍƽǓǬܪۓXܪے۴شددر۳ܪ$ƽǓƧ܈bǶǓƽǓƴܪ�ǩƴǶǒƧǓǳǬܪƎǓƣܪǳƺƧܪUǩǙƜǍƧǒܪǙƳܪǳƺƧܪ�ǙǒǦƎǩƽǬǙǓܪXƎǓƴƧܪےUƺƽǍǙǬǙǦƺƽƎܪ�ƺǩƽǬǳƽےسدسܪ܈ܪشطز۔۴ر۳ܪضܪ



7KH�0XOWLYHUVH

¦ğƣƘŵŪƣğ̮͑˭̤͑UƯ͑ŨňĺłƯ͑ŪŵƯ͑Ďğ͑¦ğñş͑®ĐňğŪĐğΕ̢͑

¦ğƣƘŵŪƣğ̮͑ˮ̤͑»łğ͑ŨƷşƯňǏğƛƣğ͑şňśğşǖ͑Ūğğėƣ͑
ǩŪğ̸ƯƷŪňŪḷ́͑ƯłƷƣ͑ŪŵƯ͑ƣŵşǏňŪĺ͑Ưłğ͑ƘƛŵĎşğŨ̢

¦ğƣƘŵŪƣğ̮͑˯̤͑¦ğǏğŪĺğ͑ŵĹ͑Ưłğ͑�ŵşƯǡŨñŪŪ͑�ƛñňŪƣ̧͑
ñśñ͑»łğ͑sğñƣƷƛğ͑£ƛŵĎşğŨ

¦ğƣƘŵŪƣğ̮͑˰̤͑�ėėňƯňŵŪñş͑ǩŪğ̸ƯƷŪňŪĺ͑ėñƯñ͑ñƛğ͑ŪŵƯ͑
ğǕƘşñňŪğė͑Ďǖ͑Ưłğ͑ŨƷşƯňǏğƛƣğ̢



���,V�WKH�PXOWLYHUVH�5HDO�6FLHQFH�"
�ǖ͑ėğǩŪňƯňŵỤ̄͑ǐğ͑ĐñŪŪŵƯ͑ŵĎƣğƛǏğ͑ñŪǖ͑ŵĹ͑Ưłğ͑
ƘƛŵƘğƛƯňğƣ͑ŵĹ͑ñ͑ŨƷşƯňǏğƛƣğ̴͑ṣ͑Ĺ̲Ũ̳̣͑˫ ̵̣͑ñƣ͑Ưłğǖ͑
łñǏğ͑Ūŵ͑ĐñƷƣñş͑ğĹĹğĐƯ͑ŵŪ͑ŵƷƛ͑ƷŪňǏğƛƣğ̢͑Úğ͑ĐŵƷşė͑
Ďğ͑ĐŵŨƘşğƯğşǖ͑ǐƛŵŪĺ͑ñĎŵƷƯ͑ğǏğƛǖƯłňŪĺ͑ǐğ͑ĎğşňğǏğ͑
ñĎŵƷƯ͑Ưłğƣğ͑ŵƯłğƛ͑ƷŪňǏğƛƣğƣ͑ñŪė͑Ūŵ͑ŵĎƣğƛǏñƯňŵŪ͑
ĐŵƷşė͑ĐŵƛƛğĐƯ͑Ʒƣ̢͑»łğ͑ňŪĹŵƛŨñƯňŵŪ͑ňƣ͑ŪŵƯ͑łğƛğ̢͑»łğ͑
łňƣƯŵƛǖ͑ŵĹ͑ƣĐňğŪĐğ͑łñƣ͑ƛğƘğñƯğėşǖ͑ƯñƷĺłƯ͑Ʒƣ͑ƯłñƯ͑
ğǕƘğƛňŨğŪƯñş͑ƯğƣƯňŪĺ͑ňƣ͑ŪŵƯ͑ñŪ͑ŵƘƯňŵŪñş͑ğǕƯƛñ̢͑»łğ͑
łǖƘŵƯłğƣňƣ͑ƯłñƯ͑ñ͑ŨƷşƯňǏğƛƣğ͑ñĐƯƷñşşǖ͑ğǕňƣƯƣ͑ǐňşş͑
ñşǐñǖƣ͑Ďğ͑ƷŪƯğƣƯñĎşğ̢͑»łğ͑ŨŵƣƯ͑ŵƘƯňŨňƣƯňĐ͑
ƣĐğŪñƛňŵ͑ňƣ͑ǐłğƛğ͑ñ͑ƘłǖƣňĐñş͑Ưłğŵƛụ̈̄͑ǐłňĐł͑łñƣ͑
ĎğğŪ͑ǐğşş̸ƯğƣƯğė͑ňŪ͑ŵƷƛ͑ƷŪňǏğƛƣğ̣͑ƘƛğėňĐƯƣ͑ñ͑
ƷŪňǏğƛƣğ̸ĺğŪğƛñƯňŪĺ͑ŨğĐłñŪňƣŨ̢͑0ǏğŪ͑ƯłğŪ̢̢̢

�ñƛŪğƣ̣͑i̢͑�̢̲͑ˮˬ˭ˮ̢̳͑»łğ͑ǩŪğ̸ƯƷŪňŪĺ͑ŵĹ͑Ưłğ͑ƷŪňǏğƛƣğ͑Ĺŵƛ͑ňŪƯğşşňĺğŪƯ͑şňĹğ̢͑£ƷĎşňĐñƯňŵŪƣ͑ŵĹ͑Ưłğ͑�ƣƯƛŵŪŵŨňĐñş͑®ŵĐňğƯǖ͑ŵĹ͑�ƷƣƯƛñşňṇ̃͑ˮ˵̲˰̳̣͑˱ˮ˵̸˱˲˰̢



���'RHV�WKH�PXOWLYHUVH�QHHG�)�7�"

̢̢̢ƣƷĐł͑ñŪ͑ňŪǪñƯňŵŪñƛǖ͑ŨƷşƯňǏğƛƣğ͑ŨƷƣƯ͑ėŵ͑Ưłğ͑
ĹŵşşŵǐňŪĺ̤

˭̢  ñƷƣğ͑Ưłğ͑ğǕƘñŪƣňŵŪ͑ŵĹ͑ñ͑ƣŨñşş͑ƛğĺňŵŪ͑ŵĹ͑ƣƘñĐğ͑ňŪƯŵ͑ñ͑Ǐğƛǖ͑
şñƛĺğ͑ƛğĺňŵŪ

ˮ̢ IğŪğƛñƯğ͑Ưłğ͑Ǐğƛǖ͑şñƛĺğ͑ñŨŵƷŪƯ͑ŵĹ͑Ũñƣƣ̸ğŪğƛĺǖ͑Ūğğėğė͑Ĺŵƛ͑
ƯłñƯ͑ƛğĺňŵŪ͑Ưŵ͑ĐŵŪƯñňŪ͑ŨñƯƯğƛ͑ňŪƣƯğñė͑ŵĹ͑Ũğƛğşǖ͑ğŨƘƯǖ͑ƣƘñĐğ

˯̢  ŵŪǏğƛƯ͑Ưłğ͑Ũñƣƣ̸ğŪğƛĺǖ͑ŵĹ͑ňŪǪñƯğė͑ƣƘñĐğ͑Ưŵ͑Ưłğ͑ƣŵƛƯ͑ŵĹ͑
Ũñƣƣ̸ğŪğƛĺǖ͑ǐğ͑ǩŪė͑ňŪ͑ŵƷƛ͑ƷŪňǏğƛƣğ

˰̢  ñƷƣğ͑ƣƷĹǩĐňğŪƯ͑ǏñƛňñƯňŵŪƣ͑ñŨŵŪĺ͑Ưłğ͑ĐŵŪƣƯñŪƯƣ͑ŵĹ͑ƘłǖƣňĐƣ͑Ưŵ͑
ğǕƘşñňŪ͑H»̢

0ñĐł͑ĐŵŪėňƯňŵŪ͑ƛğƚƷňƛğƣ͑ǩŪğ̸ƯƷŪňŪļ́

�ñƛŪğƣ̣͑i̢͑�̢̲͑ˮˬ˭ˮ̢̳͑»łğ͑ǩŪğ̸ƯƷŪňŪĺ͑ŵĹ͑Ưłğ͑ƷŪňǏğƛƣğ͑Ĺŵƛ͑ňŪƯğşşňĺğŪƯ͑şňĹğ̢͑£ƷĎşňĐñƯňŵŪƣ͑ŵĹ͑Ưłğ͑�ƣƯƛŵŪŵŨňĐñş͑®ŵĐňğƯǖ͑ŵĹ͑�ƷƣƯƛñşňṇ̃͑ˮ˵̲˰̳̣͑˱ˮ˵̸˱˲˰̢
 ŵşşňŪƣ̣͑¦̲͑ˮˬˬ˱̢̳͑HňŪğ̸»ƷŪňŪĺ͑�ƛĺƷŨğŪƯƣ͑ñŪė͑Ưłğ͑£ƛŵĎşğŨ͑ŵĹ͑Ưłğ͑ ŵŨƘñƛňƣŵŪ͑¦ñŪĺğ̢͑£łňşŵƣŵƘłňñ͑ łƛňƣƯň͑˳̲͑ˮ̳̤˯˴˱̸͑͑˰ˬ˰̢



���5HYHQJH�RI�WKH�%ROW]PDQQ�%UDLQV�

UĹ͑ƷŪňǏğƛƣğƣ͑ñƛğ͑ĺğŪğƛñƯğė͑ƛñŪėŵŨşụ̈̄͑ñ͑ƣŨñşş͑
ƷŪňǏğƛƣğ͑ŵĹ͑ñ͑ƣňŪĺşğ͑ŵĎƣğƛǏğƛ͑ňƣ͑Ũŵƛğ͑şňśğşǖ͑ƯłñŪ͑ñ͑
şñƛĺğ͑ƷŪňǏğƛƣğ͑ŵĹ͑ŨñŪǖ͑ŵĎƣğƛǏğƛƣ̲͑şňśğ͑ŵƷƛƣ̢̳͑»łƷƣ̣͑
Ưłğ͑ŨƷşƯňǏğƛƣğ͑ėŵğƣ͑ŪŵƯ͑ƘƛğėňĐƯ͑ŵƷƛ͑ƷŪňǏğƛƣğ̢

�ñƛŪğƣ̣͑i̢͑�̢̲͑ˮˬ˭ˮ̢̳͑»łğ͑ǩŪğ̸ƯƷŪňŪĺ͑ŵĹ͑Ưłğ͑ƷŪňǏğƛƣğ͑Ĺŵƛ͑ňŪƯğşşňĺğŪƯ͑şňĹğ̢͑£ƷĎşňĐñƯňŵŪƣ͑ŵĹ͑Ưłğ͑�ƣƯƛŵŪŵŨňĐñş͑®ŵĐňğƯǖ͑ŵĹ͑�ƷƣƯƛñşňṇ̃͑ˮ˵̲˰̳̣͑˱ˮ˵̸˱˲˰̢
 ŵşşňŪƣ̣͑¦̲͑ˮˬˬ˱̢̳͑HňŪğ̸»ƷŪňŪĺ͑�ƛĺƷŨğŪƯƣ͑ñŪė͑Ưłğ͑£ƛŵĎşğŨ͑ŵĹ͑Ưłğ͑ ŵŨƘñƛňƣŵŪ͑¦ñŪĺğ̢͑£łňşŵƣŵƘłňñ͑ łƛňƣƯň͑˳̲͑ˮ̳̤˯˴˱̸͑͑˰ˬ˰̢



���7KH�0HDVXUH�3UREOHP
UŪ͑ƘñƛƯňĐƷşñƛ̣͑Ưłğ͑ŨƷşƯňǏğƛƣğ͑ĹñĐğƣ͑Ưłğ͑ŨğñƣƷƛğ͑ƘƛŵĎşğỤ̃͑ñĎŵƷƯ͑ǐłňĐł͑Ưłğƛğ͑ňƣ͑ñŪ͑
ğǕƯğŪƣňǏğ͑şňƯğƛñƯƷƛğ̢͑sñŪǖ͑ŨƷşƯňǏğƛƣğ͑Ưłğŵƛňğƣ͑ňŨƘşǖ͑ŵƛ͑ñƣƣƷŨğ͑ƯłñƯ͑Ưłğƛğ͑ñƛğ͑ñŪ͑
ňŪǩŪňƯğ͑ŪƷŨĎğƛ͑ŵĹ͑ŵƯłğƛ͑ƣƷĎ̸ƷŪňǏğƛƣğƣ̢͑�ƷƯ͑͂ňŪ͑ñŪ͑ ňŪǩŪňƯğ͑ƷŪňǏğƛƣğ̣̓ ͑ƣñǖƣ͑�şƷŨ͑
̲ˮˬ˭ˮ̣͑ ˲̳̣͑ ͂ğǏğƛǖƯłňŪĺ͑ ǐłňĐł͑ ĐñŪ͑ łñƘƘğŪ͑ ǐňşş͑ łñƘƘğŪ͑ ñŪ͑ ňŪǩŪňƯğ͑ ŪƷŨĎğƛ͑ ŵĹ͑
ƯňŨğƣ̣͑ƣŵ͑ǐłñƯ͑ėŵğƣ͑ňƯ͑ŨğñŪ͑Ưŵ͑ƣñǖ͑ƯłñƯ͑ŵŪğ͑ƯłňŪĺ͑ňƣ͑Ũŵƛğ͑şňśğşǖ͑ƯłñŪ͑ñŪŵƯłğƛ̩ ̢̓͑
�şƷŨ͑ ̲ˮˬ˭ˮ̳͑ ñƛĺƷğƣ͑ ǐňƯł͑ ĐŵŪƣňėğƛñĎşğ͑ ĹŵƛĐğ͑ ƯłñƯ͑ ĎğĐñƷƣğ͑ ňƯ͑ ňƣ͑ ňŨƘŵƣƣňĎşğ͑ Ưŵ͑
ñƣƣňĺŪ͑ƘƛŵĎñĎňşňƯňğƣ͑Ưŵ͑ñŪ͑ňŪǩŪňƯğ͑ŪƷŨĎğƛ͑ŵĹ͑ƯłňŪĺƣ̲͑ƛğĺňŵŪƣ̣͑ŵĎƣğƛǏğƛƣ̣͑ğƯĐ̢̳͑ňŪ͑ñ͑
ǐñǖ͑ ƯłñƯ͑ ňƣ͑ ƷŪĐłñŪĺğė͑ Ďǖ͑ ƣňŨƘşǖ͑ ƣłƷĹǪňŪĺ͑ Ưłğňƛ͑ ñƛĎňƯƛñƛǖ͑ şñĎğşƣ̣͑ Ưłğ͑ŨğñƣƷƛğ͑
ƘƛŵĎşğŨ͑ňƣ͑ƷŪƣŵşǏñĎşğ̢͑�Ū͑ňŪǩŪňƯğ͑ŨƷşƯňǏğƛƣğ͑Ưłğŵƛǖ͑ĐñŪŪŵƯ͑ ŘƷƣƯňĹǖ͑ƘƛŵĎñĎňşňƯňğƣ͑
ñŪė͑ƣŵ͑ĐñŪŪŵƯ͑Ũñśğ͑ƘƛğėňĐƯňŵŪƣ̢

eŵŪğƣ͑ ǐňŪƣ͑ Ưłğ͑ şŵƯƯğƛǖ͑ ˭ˮ͑ ƯňŨğƣ͑ ňŪ͑ ñ͑ ƛŵǐ̢͑ Úğşş̣͑ ňƯ͑ ǐñƣ͑ ĎŵƷŪė͑ Ưŵ͑ łñƘƘğŪ͑
ƣŵŨğǐłğƛğ͑ňŪ͑Ưłğ͑ŨƷşƯňǏğƛƣģ̆͑uŵ͑Ūğğė͑Ưŵ͑ñĐĐƷƣğ͑łňŨ͑ŵĹ͑ĐłğñƯňŪĺ̢



���)LQH�7XQLQJ�IRU�'LVFRYHUDELOLW\
»łğ͑ǩƛƣƯ͑Ưǐŵ͑ğǕñŨƘşğƣ͑ ňŪǏŵşǏğ͑Ưłğ͑ǩŪğ̸ƣƯƛƷĐƯƷƛğ͑ĐŵŪƣƯñŪỰ͑ĐŵŨŨŵŪşǖ͑ėğƣňĺŪñƯğė͑Ďǖ͑Ưłğ͑Iƛğğś͑
şğƯƯğƛ͑Į̢͑»łňƣ͑ ňƣ͑ñ͑ƘłǖƣňĐñş͑ĐŵŪƣƯñŪƯ͑ƯłñƯ͑ĺŵǏğƛŪƣ͑Ưłğ͑ƣƯƛğŪĺƯł͑ŵĹ͑ Ưłğ͑ğşğĐƯƛŵŨñĺŪğƯňĐ͑ ĹŵƛĐğ̢͑ UĹ͑ ňƯ͑
ǐğƛğ͑şñƛĺğƛ̣͑Ưłğ͑ğşğĐƯƛŵŨñĺŪğƯňĐ͑ĹŵƛĐğ͑ǐŵƷşė͑Ďğ͑ƣƯƛŵŪĺğƛ̥͑ňĹ͑ƣŨñşşğƛ̣͑ňƯ͑ǐŵƷşė͑Ďğ͑ǐğñśğƛ̢͑�͑ƣŨñşş͑
ňŪĐƛğñƣğ͑ ňŪ͑ Į͑ ǐŵƷşė͑ łñǏğ͑ ƛğƣƷşƯğė͑ ňŪ͑ ñşş͑ ŵƘğŪ͑ ǐŵŵė͑ ǩƛğƣ͑ ĺŵňŪĺ͑ ŵƷƯ̥͑ ǖğƯ͑ łñƛŪğƣƣňŪĺ͑ ǩƛğ͑ ǐñƣ͑
ğƣƣğŪƯňñş͑Ưŵ͑Ưłğ͑ėğǏğşŵƘŨğŪƯ͑ŵĹ͑ĐňǏňşňǡñƯňŵỤ̄͑ƯğĐłŪŵşŵĺụ̈̄͑ñŪė͑ƣĐňğŪĐğ̺͑͑ğ̢ḷ̢́͑Ưłğ͑ĹŵƛĺňŪĺ͑ŵĹ͑ŨğƯñşƣ̢͑
Úłǖ͑ ǐŵƷşė͑ ñŪ͑ ňŪĐƛğñƣğ͑ ňŪ͑ Į͑ łñǏğ͑ Ưłňƣ͑ ƛğƣƷşƯ̩͑ »łğ͑ ƛğñƣŵŪ͑ ňƣ͑ ƯłñƯ͑ ňŪ͑ ñƯŵŨňĐ͑ ƷŪňƯƣ̣͑ ğǏğƛǖėñǖ͑
ĐłğŨňƣƯƛǖ͑ñŪė͑Ưłğ͑ƣňǡğ͑ŵĹ͑ğǏğƛǖėñǖ͑ñƯŵŨƣ͑ñƛğ͑ŪŵƯ͑ñĹĹğĐƯğė͑Ďǖ͑ƷƘ͑Ưŵ͑ñ͑ŪňŪğ̸Ĺŵşė͑ ňŪĐƛğñƣğ͑ŵƛ͑ñŪǖ͑
ėğĐƛğñƣğ͑ňŪ͑Į̢͑PğŪĐğ̣͑Ưłğ͑ĐŵŨĎƷƣƯňŵŪ͑ƛñƯğ͑ŵĹ͑ǐŵŵė͑ǐŵƷşė͑ƛğŨñňŪ͑Ưłğ͑ƣñŨğ͑ǐňƯł͑ƣƷĐł͑ñ͑ĐłñŪĺğ̢͑
UŪ͑Ưłğƣğ͑ƷŪňƯƣ̣͑łŵǐğǏğƛ̣͑Ưłğ͑ƛñƯğ

[ǍƽƣƧܪƎƣƎǦǳƧƣܪƳǩǙǒܪ�ǙǍǍƽǓǬܪضذدرܪǦǩƧǬƧǓǳƎǳƽǙǓܪƺƧǩƧܪ۔ƺǳǳǦǬͮͮۢۢ۔ ےͮʹ ǙǶǳǶƜƧےƝǙǒۢͮƎǳƝƺۙͭݡƧƴͭǶǋǳyBد~س
ܪ

UDWH�RI�UDGLDQW�RXWSXW�RI�D�ĆUH�LV�SURSRUWLRQDO�WR�Į�����IRU�H[DPSOH��D�WZR�IROG�LQFUHDVH�LQ�Į�ZRXOG�FDXVH�WKH�UDGLDQW�RXWSXW�RI�DQ�RSHQ�ĆUH�WR�EH�IRXU�WLPHV�DV�JUHDW��$�
VPDOO�LQFUHDVH�LQ�Į�å�DURXQG�����WR��������FDXVHV�WKH�UDGLDQW�HQHUJ\�ORVV�RI�DQ�RSHQ�ZRRG�ĆUH�WR�EHFRPH�VR�JUHDW�WKDW�WKH�HQHUJ\�UHOHDVHG�E\�FRPEXVWLRQ�FDQQRW�
NHHS�XS��DQG�KHQFH�WKH�WHPSHUDWXUH�RI�WKH�ĆUH�ZRXOG�GHFUHDVH�WR�EHORZ�WKH�FRPEXVWLRQ�SRLQW��7KH�DERYH�DUJXPHQW�DSSOLHV�WR�DOO�IRUPV�RI�ELRPDVV��QRW�MXVW�ZRRG��
VLQFH� LQ� DWRPLF� XQLWV�� FKHPLVWU\� GRHV� QRW� FKDQJH�ZLWK� WKH� FKDQJHV� LQ�Į� FRQVLGHUHG� DERYH�� WKHLU� FRPEXVWLRQ� UDWH�ZRXOG� DOVR� UHPDLQ� WKH� VDPH�� $OWKRXJK� VRPH�
ELRPDVV�LV�PXFK�PRUH�FRPEXVWLEOH�WKDQ�ZRRG�å�VXFK�DV�RLO�å�WKHVH�W\SHV�RI�ELRPDVV�DUH�HLWKHU�QRW�EH�UHDGLO\�DYDLODEOH�WR�SULPDWH�FDUERQ�EDVHG�REVHUYHUV�RU�ZRXOG�
EH�OHVV�VXLWDEOH�IRU�WKH�VL]H�RI�ĆUHV�QHHGHG�IRU�VPHOWLQJ�PHWDOV��DQG�KHQFH�LW�ZRXOG�EH�IDU�OHVV�OLNHO\�WKDW�SULPLWLYH�FDUERQ�EDVHG�REVHUYHUV�ZRXOG�KDYH�UHJXODUO\�
XVHG�WKHP�DQG�WKXV�GLVFRYHUHG�WKH�VPHOWLQJ�RI�PHWDOV��*RLQJ�LQ�WKH�RWKHU�GLUHFWLRQ��LI�Į�ZHUH�GHFUHDVHG��OLJKW�PLFURVFRSHV�ZRXOG�KDYH�SURSRUWLRQDOLW\�OHVV�UHVROYLQJ�
SRZHU� ZLWKRXW� WKH� VL]H� RI� OLYLQJ� FHOOV� RU� RWKHU� PLFURVFRSLF� REMHFWV� FKDQJLQJ� �ZKHQ� PHDVXUHG� LQ� DWRPLF� XQLWV��� $V� LV� WKH� PD[LPXP� UHVROYLQJ� SRZHU� RI� OLJKW�
PLFURVFRSHV�LV�DERXW�����PLFURQV��ZKLFK�KDSSHQV�WR�EH�WKH�VL]H�RI�WKH�VPDOOHVW�OLYLQJ�FHOO��7KH�RQO\�DOWHUQDWLYH�WR�OLJKW�PLFURVFRSHV�IRU�VHHLQJ�WKH�PLFURVFRSLF�ZRUOG�
LV�HOHFWURQ�PLFURVFRSHV��%HVLGHV�EHLQJ�YHU\�H[SHQVLYH�DQG�UHTXLULQJ�FDUHIXO�SUHSDUDWLRQ�RI�WKH�VSHFLPHQ��HOHFWURQ�PLFURVFRSHV�FDQQRW�EH�XVHG�WR�VHH�OLYLQJ�WKLQJV��
7KXV�� LW� LV�TXLWH�DPD]LQJ�WKDW�WKH�UHVROYLQJ�SRZHU�RI�OLJKW�PLFURVFRSHV�JRHV�GRZQ�WR�WKDW�RI�WKH�VPDOOHVW�FHOO������PLFURQV���EXW�QR�IXUWKHU��,I� LW�KDG�OHVV�UHVROYLQJ�
SRZHU��VRPH�FHOOV�FRXOG�QRW�EH�REVHUYHG�DOLYH��7KH�ĆQH�VWUXFWXUH�FRQVWDQW��WKHUHIRUH��LV�MXVW�VPDOO�HQRXJK�WR�DOORZ�IRU�RSHQ�ZRRG�ĆUHV�DQG�MXVW�ODUJH�HQRXJK�IRU�WKH�
OLJKW�PLFURVFRSH�WR�EH�DEOH�WR�VHH�DOO�OLYLQJ�FHOOV���&ROOLQV�������

https://www.youtube.com/watch?v=egvuktYM4Z0


)LQH�7XQLQJ�RI�WKH�ILQH�VWUXFWXUH�FRQVWDQW��Į�

»łğ͑ǏñşƷğ͑ŵĹ͑Į͑ňƣ͑ǐňƯłňŪ͑ñ͑ƣŨñşş͑ŵƘƯňŨñşňƯǖ͑ƛñŪĺğ͑
Ĺŵƛ͑Ưłğ͑Ʒƣğ͑ŵĹ͑ǩƛğ͑Ĺŵƛ͑ƣŨğşƯňŪĺ͑ŨğƯñşƣ͑ñŪė͑łğŪĐğ͑
Ĺŵƛ͑Ưłğ͑ėğǏğşŵƘŨğŪƯ͑ŵĹ͑ĐňǏňşňƣñƯňŵŪ̢͑»łňƣ͑ƛñŪĺğ͑ňƣ͑
Ǐğƛǖ͑ƣŨñşş͑ĐŵŨƘñƛğė͑Ưŵ͑Ưłğ͑ƘŵƣƣňĎşğ͑ǏñşƷğƣ͑ŵĹ͑Į̢͑
»łğ͑ĐƷƛƛğŪƯ͑ǏñşƷğ͑ňƣ͑;˭̯˭˯˳

UŪĐƛğñƣğė͑Į͑Ďǖ͑˭ˬ̸˰ˬ
¦ñėňñŪƯ͑ğŪğƛĺǖ͑şŵƣƣ͑Ưŵŵ͑łňĺł̣͑ƘƛğǏğŪƯňŪĺ͑ŵƘğŪ͑ĎňŵŨñƣƣ͑ǩƛğƣ

'ğĐƛğñƣğė͑Į
Pğşşňƣł͑şñŪėƣĐñƘğ͑ŵĹ͑ƷŪğŪėňŪĺ͑ĹŵƛğƣƯ͑ǩƛğƣ
¦ğƣŵşǏňŪĺ͑Ƙŵǐğƛ͑ŵĹ͑şňĺłƯ͑ŨňĐƛŵƣĐŵƘğƣ͑ėƛŵƘƣ͑ŵĹĹ

�7KH�$UJXPHQW�IURP�3K\VLFDO�&RQVWDQWV��E\�5RELQ�&ROOLQV�LQ�:DOOV��-���	�'RXJKHUW\��7���(GV������������7ZR�GR]HQ��RU�VR��DUJXPHQWV�IRU�*RG��7KH�3ODQWLQJD�3URMHFW��2[IRUG�8QLYHUVLW\�3UHVV��
6HH�DOVR�&ROOLQV������SUHVHQWDWLRQ��KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y HJYXNW<0�=�



7KH�0XOWLYHUVH

)LUVW��WKH�PXOWLYHUVH�LV�WRWDOO\�FRRO�ZLWK�
&KULVWLDQLW\��VHH��WKH�&KXUFK�)DWKHUV���

+RZHYHU��WKH�PXOWLYHUVH�PLJKW�QRW�EH�
5HDO�6FLHQFH���WKXV�QRW�DQ�H[WHQVLRQ�RI�
FXUUHQW�WKHRULHV�EXW�H[WHQVLRQV�RI�
VSHFXODWLYH�WKHRULHV��

/DVWO\��WKH�PXOWLYHUVH�PLJKW�QRW�VROYH�WKH�
SUREOHP�DV�PDQ\�SURSRVHG�PRGHOV�KDYH�
WKHLU�RZQ�ILQH�WXQLQJ�SUREOHPV��$GGLWLRQDO�
ILQH�WXQLQJ�GDWD�FDQ�EH�FRQVLGHUHG�ZKLFK�
DUH�QRW�H[SODLQHG�E\�WKH�PXOWLYHUVH��H�J��
WKH�GLVFRYHUDELOLW\�RI�WKH�XQLYHUVH��

¦ğñƣŵŪñĎşğ͑ğǕƯğŪƣňŵŪƣ͑Ưŵ͑ĐƷƛƛğŪƯ͑ƘłǖƣňĐñş͑Ưłğŵƛňğƣ͑Ũñśğ͑ňƯ͑ƘşñƷƣňĎşğ͑ƯłñƯ͑Ưłğ͑
ĐŵŪƣƯñŪƯƣ͑ñŪė͑ňŪňƯňñş͑ĐŵŪėňƯňŵŪƣ͑ƯłñƯ͑ĐłñƛñĐƯğƛňƣğ͑ŵƷƛ͑ŵĎƣğƛǏñĎşğ͑ƷŪňǏğƛƣğ͑Ǐñƛǖ͑
ƯłƛŵƷĺł͑ƯňŨğ͑ñŪė͑ƣƘñĐğ̣͑ğĹĹğĐƯňǏğşǖ͑ĐƛğñƯňŪĺ͑ñ͑ǏñƣƯ͑ŪƷŨĎğƛ͑ŵĹ͑ǏñƛňğĺñƯğė͑
ƷŪňǏğƛƣğ͑ėŵŨñňŪƣ̢͑ÚňƯłňŪ͑Ưłňƣ͑ŨƷşƯňǏğƛƣğ̣͑Ưłğ͑ƛňĺłƯ͑ĐŵŪėňƯňŵŪƣ͑Ĺŵƛ͑şňĹğ͑ñƛğ͑şňśğşǖ͑
Ưŵ͑ƯƷƛŪ͑ƷƘ͑ƣŵŨğǐłğƛğ̢



7KH�0XOWLYHUVH

¦ğƣƘŵŪƣğ̮͑˭̤͑UƯ͑ŨňĺłƯ͑ŪŵƯ͑Ďğ͑¦ğñş͑®ĐňğŪĐğΕ̢͑

¦ğƣƘŵŪƣğ̮͑ˮ̤͑»łğ͑ŨƷşƯňǏğƛƣğ͑şňśğşǖ͑Ūğğėƣ͑
ǩŪğ̸ƯƷŪňŪḷ́͑ƯłƷƣ͑ŪŵƯ͑ƣŵşǏňŪĺ͑Ưłğ͑ƘƛŵĎşğŨ̢

¦ğƣƘŵŪƣğ̮͑˯̤͑¦ğǏğŪĺğ͑ŵĹ͑Ưłğ͑�ŵşƯǡŨñŪŪ͑�ƛñňŪƣ̧͑
ñśñ͑»łğ͑sğñƣƷƛğ͑£ƛŵĎşğŨ

¦ğƣƘŵŪƣğ̮͑˰̤͑�ėėňƯňŵŪñş͑ǩŪğ̸ƯƷŪňŪĺ͑ėñƯñ͑ñƛğ͑ŪŵƯ͑
ğǕƘşñňŪğė͑Ďǖ͑Ưłğ͑ŨƷşƯňǏğƛƣğ̢
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&RQFOXVLRQ
»łğ͑ƷŪňǏğƛƣğ͑ňƣ͑ǩŪğ̸ƯƷŪğė͑Ĺŵƛ͑Ưłğ͑ğǕňƣƯğŪĐğ͑ŵĹ

şňĹğ̢͑»łğ͑şğñėňŪĺ͑ňŪƯğƛƘƛğƯñƯňŵŪƣ͑ñƛğ͑ğňƯłğƛ͑ƯłğňƣŨ͑ŵƛ͑ñ

ŨƷşƯňǏğƛƣğ̤͑ĎŵƯł͑ñƛğ͑ǐŵƛşėǏňğǐ̸ƣłñƯƯğƛňŪĺ͑ĐŵŪĐşƷƣňŵŪƣ̢



5HIHUHQFHV
�ñƛŪğƣ̣͑i̢͑�̢̲͑ˮˬ˭ˮ̢̳͑»łğ͑ǩŪğ̸ƯƷŪňŪĺ͑ŵĹ͑Ưłğ͑ƷŪňǏğƛƣğ͑Ĺŵƛ͑ňŪƯğşşňĺğŪƯ͑şňĹğ̢͑£ƷĎşňĐñƯňŵŪƣ͑ŵĹ͑Ưłğ͑
�ƣƯƛŵŪŵŨňĐñş͑®ŵĐňğƯǖ͑ŵĹ͑�ƷƣƯƛñşňṇ̃͑ˮ˵̲˰̳̣͑˱ˮ˵̸˱˲˰̢

iğǐňƣ̣͑I̢͑Ḥ̢͑ΐ͑�ñƛŪğƣ̣͑i̢͑�̢̲͑ˮˬ˭˲̢̳͑�͑ĹŵƛƯƷŪñƯğ͑ƷŪňǏğƛƣğ̤͑iňĹğ͑ňŪ͑ñ͑ǩŪğşǖ͑ƯƷŪğė͑ĐŵƣŨŵƣ̢͑
 ñŨĎƛňėĺğ͑ÂŪňǏğƛƣňƯǖ͑£ƛğƣƣ̢

 ŵşşňŪƣ̣͑¦̢̲͑ˮˬˬ˵̢̳͑»łğ͑ƯğşğŵşŵĺňĐñş͑ñƛĺƷŨğŪƯ̤͑�Ū͑ğǕƘşŵƛñƯňŵŪ͑ŵĹ͑Ưłğ͑ǩŪğ̸ƯƷŪňŪĺ͑ŵĹ͑Ưłğ͑
ƷŪňǏğƛƣğ̢͑UŪ͑Ú̢͑i̢͑ ƛñňĺ͑ΐ͑e̢͑£̢͑sŵƛğşñŪė̲͑0ėƣ̢̳̣͑»łğ͑�şñĐśǐğşş͑ĐŵŨƘñŪňŵŪ͑Ưŵ͑ŪñƯƷƛñş͑
Ưłğŵşŵĺǖ̲͑ƘƘ̢͑ˮˬˮ̺ˮ˴˭̢̳͑PŵĎŵśğṲ̄͑Úňşğǖ̸�şñĐśǐğşş̢

¦ğğƣ̣͑s̢̲͑ˮˬˬˬ̢̳͑eƷƣƯ͑ƣňǕ͑ŪƷŨĎğƛƣ̤͑»łğ͑ėğğƘ͑ĹŵƛĐğƣ͑ƯłñƯ͑ƣłñƘğ͑Ưłğ͑ƷŪňǏğƛƣğ̢͑�ñƣňĐ͑�ŵŵśƣ̢

sñŪƣŵỤ̄͑u̢͑�̢̲͑0ė̢̢̳̲͑ˮˬˬ˯̢̳͑Iŵė͑ñŪė͑ėğƣňĺṲ̄͑»łğ͑ƯğşğŵşŵĺňĐñş͑ñƛĺƷŨğŪƯ͑ñŪė͑ŨŵėğƛŪ͑
ƣĐňğŪĐğ̲͑uŵ̢͑˴ˬ̢̳͑¦ŵƷƯşğėĺğ̢

 ŵşşňŪƣ̣͑¦̲͑ˮˬˬ˱̢̳͑HňŪğ̸»ƷŪňŪĺ͑�ƛĺƷŨğŪƯƣ͑ñŪė͑Ưłğ͑£ƛŵĎşğŨ͑ŵĹ͑Ưłğ͑ ŵŨƘñƛňƣŵŪ͑¦ñŪĺğ̢͑
£łňşŵƣŵƘłňñ͑ łƛňƣƯň͑˳̲͑ˮ̳̤˯˴˱̸͑͑˰ˬ˰̢

sŵƛğşñŪẹ̇͑e̢͑£̢̣͑ΐ͑ ƛñňḷ́͑Ú̢͑i̢̲͑ˮˬˬ˯̢̳͑£łňşŵƣŵƘłňĐñş͑ĹŵƷŪėñƯňŵŪƣ͑Ĺŵƛ͑ñ͑ łƛňƣƯňñŪ͑
ǐŵƛşėǏňğǐ̢͑UŪƯğƛÙñƛƣňƯǖ͑£ƛğƣƣ̢

iğƣşňğ̣͑e̢̲͑˭˵˴˵̢̳͑ÂŪňǏğƛƣğƣ̢͑¦ŵƷƯşğėĺğ̢



8VHIXO�2QOLQH�5HVRXUFHV

łƯƯƘ̤̯̯ǩŪğƯƷŪğ̢ƘłǖƣňĐƣ̢ŵǕ̢ñĐ̢Ʒś̯

łƯƯƘ̤̯̯ƘłňşŵƣŵƘłǖ̸ŵĹ̸ĐŵƣŨŵşŵĺǖ̢ŵǕ̢ñĐ̢Ʒś̯

łƯƯƘƣ̤̯̯ǐǐǐ̢ǖŵƷƯƷĎğ̢ĐŵŨ̯Ʒƣğƛ̯£łňşŵƣŵƘłǖ ŵƣŨŵşŵĺǖ

łƯƯƘƣ̤̯̯ǐǐǐ̢ƯłğǩŪğƯƷŪňŪĺñƛĺƷŨğŪƯ̢ĐŵŨ̯

http://finetune.physics.ox.ac.uk/
http://philosophy-of-cosmology.ox.ac.uk/
https://www.youtube.com/user/PhilosophyCosmology
https://www.thefinetuningargument.com/
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)LQH�7XQLQJ�(YLGHQFH

�ǙǍǍƽǓǬܪۓXܪے۴ظددر۳ܪےbƺƧܪǳƧǍƧǙǍǙƴƽƝƎǍܪƎǩƴǶǒƧǓǳܪ۔�ǓܪƧͳǦǍǙǩƎǳƽǙǓܪǙƳܪǳƺƧܪΞǓƧ܈ǳǶǓƽǓƴܪǙƳܪǳƺƧܪǶǓƽͭƧǩǬƧܪے/Ǔܪsܪے=ܪے�ǩƎƽƴܪے:ܪߋܪUܪے
BǙǩƧǍƎǓƣ۳ܪ�ƣǬܪۓ۴ےbƺƧܪ�ǍƎƝǋͮƧǍǍܪƝǙǒǦƎǓƽǙǓܪǳǙܪǓƎǳǶǩƎǍܪǳƺƧǙǍǙƴʹ۳ܪǦǦܪے۴ذطر܊ردرܪے,ǙƜǙǋƧǓܪ۔sƽǍƧʹ܈�ǍƎƝǋͮƧǍǍے

%ǩƎͭƽǳʹ

=ƎͮǬܪǙƳܪCƎǳǶǩƧ

$ƽǓƧܪbǶǓƽǓƴ

�ǙǓǬǳƎǓǳǬܪǙƳܪUƺʹǬƽƝǬ

[ǳǩǙǓƴܪCǶƝǍƧƎǩܪ$ǙǩƝƧ

%ǩƎͭƽǳʹ۴%۳ܪ

�ǙǬǒǙǍǙƴƽƝƎǍܪ�ǙǓǬǳƎǓǳ۳ܪӍ۴

/ǓƽǳƽƎǍܪ�ǙǓƣƽǳƽǙǓǬ

�ǍƧƝǳǩǙǒƎƴǓƧǳƽǬǒ

�ǙƺǩܘǬܪǨǶƎǓǳƽƎǳƽǙǓܪǩǶǍƧ

UƎǶǍƽܪ�ͳƝǍǶǬƽǙǓܪUǩƽǓƝƽǦǍƧ

=ǙͮܪƧǓǳǩǙǦʹ



)LQH�7XQLQJ�(YLGHQFH

�ǙǍǍƽǓǬܪۓXܪے۴ظددر۳ܪےbƺƧܪǳƧǍƧǙǍǙƴƽƝƎǍܪƎǩƴǶǒƧǓǳܪ۔�ǓܪƧͳǦǍǙǩƎǳƽǙǓܪǙƳܪǳƺƧܪΞǓƧ܈ǳǶǓƽǓƴܪǙƳܪǳƺƧܪǶǓƽͭƧǩǬƧܪے/Ǔܪsܪے=ܪے�ǩƎƽƴܪے:ܪߋܪUܪے
BǙǩƧǍƎǓƣ۳ܪ�ƣǬܪۓ۴ےbƺƧܪ�ǍƎƝǋͮƧǍǍܪƝǙǒǦƎǓƽǙǓܪǳǙܪǓƎǳǶǩƎǍܪǳƺƧǙǍǙƴʹ۳ܪǦǦܪے۴ذطر܊ردرܪے,ǙƜǙǋƧǓܪ۔sƽǍƧʹ܈�ǍƎƝǋͮƧǍǍے

%ǩƎͭƽǳʹ

=ƎͮǬܪǙƳܪCƎǳǶǩƧ

$ƽǓƧܪbǶǓƽǓƴ

�ǙǓǬǳƎǓǳǬܪǙƳܪUƺʹǬƽƝǬ

[ǳǩǙǓƴܪCǶƝǍƧƎǩܪ$ǙǩƝƧ

%ǩƎͭƽǳʹ۴%۳ܪ

�ǙǬǒǙǍǙƴƽƝƎǍܪ�ǙǓǬǳƎǓǳ۳ܪӍ۴

/ǓƽǳƽƎǍܪ�ǙǓƣƽǳƽǙǓǬ

�ǍƧƝǳǩǙǒƎƴǓƧǳƽǬǒ

�ǙƺǩܘǬܪǨǶƎǓǳƽƎǳƽǙǓܪǩǶǍƧ

UƎǶǍƽܪ�ͳƝǍǶǬƽǙǓܪUǩƽǓƝƽǦǍƧ

=ǙͮܪƧǓǳǩǙǦʹ



)LQH�7XQLQJ�,VQ¶W�5HDO

®ƯñƯğė̤͑�͑ŪƷŨĎğƛ͑ŵĹ͑ƣĐňğŪƯňƣƯƣ͑łñǏğ͑şŵŵśğė͑Đşŵƣğşǖ͑ñƯ͑
Ưłğƣğ͑ǩŪğ̸ƯƷŪňŪĺ͑ĐşñňŨƣ͑ñŪė͑ĐŵŪĐşƷėğė͑ƯłñƯ͑Ưłğǖ͑ñƛğ͑ñƯ͑
şğñƣƯ͑ėƷĎňŵƷƣ̣͑ňĹ͑ŪŵƯ͑Ĺñşƣğ̢͑HňŪğ̸ƯƷŪňŪĺ͑łñƣ͑ĎğğŪ͑
ėğĎƷŪśğẹ̇͑Ūŵ͑ŨƷşƯňǏğƛƣğ͑ŵƛ͑Iŵė͑ƛğƚƷňƛğė̢

=ƧͮƽǬܪߋܪۓے$ܪے%ܪۓ�ƎǩǓƧǬܪ�ܪے۴صذدر۳ܪے�ܪے=ܪۓƳǙǩǳǶǓƎǳƧܪǶǓƽͭƧǩǬƧܪ۔=ƽƳƧܪƽǓܪƎܪΞǓƧǍʹܪǳǶǓƧƣܪƝǙǬǒǙǬܪے�ƎǒƜǩƽƣƴƧܪeǓƽͭƧǩǬƽǳʹܪUǩƧǬǬے

5HVSRQVH�� ,W� PD\� EH� WKH� FDVH� WKDW� VRPH� LQVWDQFHV� RI�
ĆQH�WXQLQJ�DUH�DUWLIDFWV� �� VRPH�KDYH�EHHQ�VKRZQ� WR�EH� VR� ��
EXW�WKHUH�DUH�QXPHURXV�FDVHV�RI�QHZ�LQVWDQFHV�RI�ĆQH�WXQLQJ�
SRSSLQJ� XS� DV� ZHOO�� �%DUQHV�� ������ VXUYH\V� WKH� ODQGVFDSH�
LOOXVWUDWLQJ�WKH�IDLOXUH�RI�PRVW�DWWHPSWV�WR�GH�WXQH�GLIIHUHQW�
FRQVWDQWV�� 5HOHYDQW� H[SHUWV� ZKR� RIIHU� DUJXPHQWV� IRUP� D�
IDLUO\� VROLG� FRQVHQVXV�� /DVWO\�� FOXHV� KHDSHG� XSRQ� FOXHV� FDQ�
FRQVWLWXWH�ZHLJKW\�HYLGHQFH�GHVSLWH�DQ\�GRXEWV�DWWDFKLQJ�WR�
HDFK�HOHPHQW�LQ�WKH�SLOH���/HVOLH�������
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BƝ%ǩƧ BƝ%ǩƧܪۓےbܪۓͮ ƽƧͭܪǬǋƧǦǳƽƝƎǍܪ�ܪ۔�ǩƴǶǒƧǓǳܪbǶǓƽǓƴ܈ƽǓƧ$ܪǳƺƧܪƎǓƣܪUǩǙƜƎƜƽǍƽǳƽƧǬܢܪے�ܪۓqƧǬǳǩǶǦܪۓے=ܪۓͮ ےددرܪ۔۴زددر۳ܪ�ƧǬƽƴǓܪƎǓƣܪǙƣ%ܪܢےͮ
�ǙǍǍƽǓǬܪۓXܪے۴شددر۳ܪ$ƽǓƧ܈bǶǓƽǓƴܪ�ǩƴǶǒƧǓǳǬܪƎǓƣܪǳƺƧܪUǩǙƜǍƧǒܪǙƳܪǳƺƧܪ�ǙǒǦƎǩƽǬǙǓܪXƎǓƴƧܪےUƺƽǍǙǬǙǦƺƽƎܪ�ƺǩƽǬǳƽےسدسܪ܈ܪشطز۔۴ر۳ܪضܪ

¦ğƣƘŵŪƣğ̤͑»łğ͑ƣğşğĐƯňŵŪ͑ŵĹ͑Ưłğ͑ƛñŪĺğ͑ƣłŵƷşėŪͅƯ͑Ďğ͑Ưłğ͑ĹƷşşǖ͑
ĐŵŪĐğňǏñĎşğ͑ƛñŪĺğ͑ĎƷƯ͑ƛñƯłğƛ̣͑Ưłğ͑ğƘňƣƯğŨňĐñşşǖ͑ňşşƷŨňŪñƯğė͑
ƛñŪĺğ͑ñ̢ś̢ṇ̢̃͑ś̢ͅ ͑sŵƛğŵǏğƛ̣͑Ưłğ͑Ưłƛğğ͑Đñƣğƣ͑ėňƣĐƷƣƣğė͑ñĎŵǏğ͑
̲ĐŵƣŨŵşŵĺňĐñş͑ĐŵŪƣƯñŪỰ͑Pňĺĺƣ͑ǏğỊ̌͑ñŪė͑àƷśñǐñ͑ĐŵƷƘşňŪĺƣ̳͑
ñƛğ͑ŪŵƛŨñşňǡğė͑
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®ƯñƯğė̤͑�ł̣͑ĎƷƯ͑ǐłŵŨƣƯͅǏğͅė͑ėğƣňĺŪğė͑Ưłğ͑'ğƣňĺŪğƛ̩

¦ğƣƘŵŪƣğ̤

˭̳ »łňƣ͑ŵŪşǖ͑ñƘƘşňğƣ͑ňĹ͑Iŵė͑ňƣ͑ƘŵƣňƯğė͑Ưŵ͑ğǕƘşñňŪ͑
ǩŪğ̸ƯƷŪňŪḷ́͑ĎƷỰ͑Ưłğƛğ͑ňƣ͑ňŪėğƘğŪėğŪƯ͑ŨŵƯňǏñƯňŵŪ̢

ˮ̳ UƯͅƣ͑ŪŵƯ͑ňŨŨğėňñƯğşǖ͑ŵĎǏňŵƷƣ͑ƯłñƯ͑ñ͑ėğƣňĺŪğė͑ƯłňŪĺ͑
ŨƷƣƯ͑łñǏğ͑ñ͑Ũŵƛğ͑ĐŵŨƘşňĐñƯğė͑ėğƣňĺŪğƛ̲͑ğ̢ĺ̢͑�̢U̢̳

˯̳ �ğĺƣ͑Ưłğ͑ƚƷğƣƯňŵŪ͑ñĺñňŪƣƯ͑ėňǏňŪğ͑ƣňŨƘşňĐňƯǖ

�ǙǍǍƽǓǬܪۓXܪے۴شددر۳ܪ$ƽǓƧ܈bǶǓƽǓƴܪ�ǩƴǶǒƧǓǳǬܪƎǓƣܪǳƺƧܪUǩǙƜǍƧǒܪǙƳܪǳƺƧܪ�ǙǒǦƎǩƽǬǙǓܪXƎǓƴƧܪےUƺƽǍǙǬǙǦƺƽƎܪ�ƺǩƽǬǳƽےسدسܪ܈ܪشطز۔۴ر۳ܪضܪ
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»łğ͑ƷŪňǏğƛƣğ͑ǐğ͑şňǏğ͑ňŪ͑ňƣ͑ƣƷƘğƛ͑ŪğñƯ̢͑UƯ͑ňƣ͑
ėğşňĐñƯğşǖ͑ĎñşñŪĐğė͑Ưŵ͑ñşşŵǐ͑Ĺŵƛ͑ŵƷƛ͑ŵǐŪ͑
ğǕňƣƯğŪĐğ͑ñŪė͑Ĺŵƛ͑ėňƣĐŵǏğƛǖ̢͑»łňƣ͑ňƣ͑ǐŵƛƯł͑
ğǕƘşŵƛňŪĺ͑ğǏğŪ͑Ĺŵƛ͑ŪŵŪ̸͑͑ñƘŵşŵĺğƯňĐƣ͑ƛğñƣŵŪƣ̢͑
»łğƣğ͑ǩŪğ̸ƯƷŪňŪĺ͑ĹñĐƯƣ͑ƘŵňŪƯ͑ňŪ͑Ưłğ͑ėňƛğĐƯňŵŪ͑ŵĹ͑
ğňƯłğƛ͑ñ͑ŨƷşƯňǏğƛƣğ͑ŵƛ͑Iŵė̢͑»łğƣğ͑ñƛğ͑ĎŵƯł͑
ǐŵƛşėǏňğǐ͑ƣłñƯƯğƛňŪĺ͑ĐŵŪĐşƷƣňŵŪƣ̧

/ǒƎƴƧܪƝǩƧƣƽǳܪXƽƝƺƎǩƣܪsƽǍǋƽǓǬǙǓͭܪƽƎܪCƧͮܪ[ƝƽƧǓǳƽǬǳܪے
ƺǳǳǦǬͮͮۢۢ۔ Ǝǩۢͮ܈ƧƎǩʹ܈ددشر܈ǳƺƧ܈ǒǶǍǳƽͭƧǩǬƧ܈ǳƺƧ܈Ǭͭ܈ƴǙƣ܈ددط܈درشدزطررƝǙǒۢƎǩǳƽƝǍƧۢǒƴےǓƧͮǬƝƽƧǓǳƽǬǳےͮ


