
$VVRFLDWLRQ�ZLWK�WUDFHV�	
WKH�FRS\�WKHRU\�RI�PRYHPHQW�
PLWFKR��0LFKDHO�<RVKLWDND�(5/(:,1(���0,7�
6LQQ�XQG�%HGHXWXQJ���� ���6HSWHPEHU�����

� ,QWURGXFWLRQ

7RGD\�, ZLOO�GLVFXVV $VVRFLDWLRQ�ZLWK�)RFXV�

��� D� -RKQ RQO\�HYHQ LQWURGXFHG�>0DU\@F WR�6XH�
E� -RKQ RQO\�HYHQ LQWURGXFHG�0DU\�WR�>6XH@F �

)RFXV�RSHUDWRUV�UHTXLUH�DQ DVVRFLDWH �)�PDUNHG�FRQVWLWXHQW��LQ�WKHLU�VFRSH�

4��:KDW�LI�WKH�DVVRFLDWH�PRYHV�RXW�RI�WKH�VFRSH�RI�WKH�DVVRFLDWLQJ�RSHUDWRU"

��� 3ULQFLSOH�RI�/H[LFDO�$VVRFLDWLRQ��3/$� 7DQFUHGL ������
$Q�RSHUDWRU�OLNH RQO\ PXVW�EH�DVVRFLDWHG�ZLWK�D�OH[LFDO�FRQVWLWXHQW�LQ�LWV�F�
FRPPDQG�GRPDLQ�

ZKHUH OH[LFDO�FRQVWLWXHQW FRQWUDVWV�ZLWK WUDFHV� IRFXV�RSV� FDQQRW�DVVRFLDWH�ZLWK�WUDFHV�

� 7RGD\

, ZLOO�VKRZ�WKDW�WKH�WUXH�SLFWXUH�LV PRUH�FRPSOLFDWHG� 0DQ\�3/$�YLRODWLQJ�FRQÀJ�
XUDWLRQV�DUH�LQGHHG�XQJUDPPDWLFDO� EXW�VRPH�DUH�QRW�

� , ZLOO�SUHVHQW�QHZ�GDWD�WR�VKRZ�WKDW�ZKDW�PDWWHUV� LV� �D� WKH�PDWHULDO� WKDW� LV
)�PDUNHG DQG��E� WKH�VHPDQWLFV�RI�WKH�IRFXV�RSHUDWRU�LQYROYHG�

� SURSRVH D�VROXWLRQ�XVLQJ�WKH�FRS\�WKHRU\�RI�PRYHPHQW DQG�DVVRFLDWHG�ZRUN
RQ�WKH�LQWHUSUHWDWLRQ�RI�PRYHPHQW�FKDLQV�

� SUHVHQW�VXSSRUWLQJ�HYLGHQFH�IURP ZHOO�NQRZQ�DQG�QRYHO�FRQWUDVWV�EHWZHHQ
RQO\ DQG HYHQ�

1%� +HUH�, OLPLW�GLVFXVVLRQ�WR�(QJOLVK�93�RQO\ DQG�93�HYHQ� DQG�WR�WKH�PRYHPHQW
RI�'3V� , IROORZ�WKH�$OWHUQDWLYH�6HPDQWLFV�IUDPHZRUN�RI 5RRWK ������ ������

�, WKDQN�'DQQ\�)R[� 0DUWLQ�+DFNO� ,UHQH�+HLP� &KULV�.HQQHG\� +DGDV�.RWHN� 'DYLG�3HVHWVN\� &KULV�7DQFUHGL� 0D]LDU
7RRVDUYDQGDQL� DQG�DXGLHQFHV�DW�WKH�*/2: ���ZRUNVKRS�RQ�$VVRFLDWLRQ�ZLWK�)RFXV� 0,7 /LQJ���� DQG�0,7 /) 5HDGLQJ
*URXS�IRU�KHOSIXO�GLVFXVVLRQ�DQG�FULWLFLVP� (UURUV�DUH�PLQH�

�

� 'DWD

7DQFUHGL ������� 3/$ LQ�RYHUW�PRYHPHQW

��� D�  >-RKQ@F � , RQO\ VDZ �
,QWHQGHG� ¶, RQO\�VDZ�>-RKQ@F �·

E�  >:KR@F GR�\RX RQO\ OLNH "
,QWHQGHG� ¶<RX�RQO\�OLNH�>ZKR@F"·

$RXQ�DQG�/L ������� 3/$ DIIHFWV�FRYHUW�PRYHPHQW��TXDQWLÀHU�VFRSH�

��� %DVHOLQH� 6RPHRQH�ZDQWV�WR�PHHW�>HYHU\�ER\�LQ�WKH�URRP@�
D� !VRPHRQH ! HYHU\ ER\�

VRPHRQH�ZDQWV�WR�> >HYHU\�ER\�LQ�WKH�URRP@� >�352 PHHW t� @�@
E� !HYHU\ ER\ ! VRPHRQH�

>HYHU\�ER\�LQ�WKH�URRP@� >�VRPHRQH�ZDQWV�WR�>�352 PHHW t� @�@
���� 6RPHRQH�ZDQWV�WR RQO\PHHW�>HYHU\�>ER\@F LQ�WKH�URRP@�
D� !VRPHRQH ! HYHU\ ER\�

VRPHRQH�ZDQWV�WR RQO\ > >HYHU\�>ER\@F LQ�WKH�URRP@� >�352 PHHW t� @�@
E�  HYHU\ ER\ ! VRPHRQH�

>HYHU\�>ER\@F LQ�WKH�URRP@� >�VRPHRQH�ZDQWV�WR RQO\ >�352 PHHW t� @�@
�� ×

7KH�3/$ HIIHFW�RQ�45 FDQ�DOVR�EH�VHHQ�LQ�$QWHFHGHQW�&RQWDLQHG�'HOHWLRQ��$&'��
)ROORZLQJ 6DJ �������0D\ ������ D�R��� $&' UHVROXWLRQ�UHTXLUHV�45 LQ�RUGHU�WR�FUHDWH
DQ�DQWHFHGHQW�ZKLFK�GRHV�QRW�FRQWDLQ�WKH�JDS�

��� %DVHOLQH� -RKQ�ZDQWV�WR�UHDG�>HYHU\�ERRN�WKDW�0DU\�GLG @�
D� !´UHDGµ�

-RKQ�ZDQWV�WR�>>HYHU\�ERRN�WKDW�0DU\�GLG @� >antecedent UHDG t�@�@
E� !´ZDQW WR UHDGµ�

-RKQ�> >HYHU\�ERRN�WKDW�0DU\�GLG @� >antecedent ZDQWV�WR�UHDG t�@�@
���� -RKQ�ZDQWV�WR RQO\ UHDG�>HYHU\�>ERRN@F WKDW�0DU\�GLG @�
D� !´UHDGµ�

-RKQ�ZDQWV�WR RQO\ >>HYHU\�>ERRN@F WKDW�0DU\�GLG @� >ant UHDG t�@�@
E�  ´ZDQW WR UHDGµ�

-RKQ�> >HYHU\�>ERRN@F WKDW�0DU\�GLG @� >ant ZDQWV�WR RQO\ UHDG t�@�@
�� ×

�



7KH�3/$·V�HIIHFW�RQ�FRYHUW�PRYHPHQW�FDQ�DOVR�EH�REVHUYHG�LQ�UHDGLQJV�RI�PXOWLSOH
ZK�TXHVWLRQV� 3DLU�OLVW�UHDGLQJV�RI�PXOWLSOH ZK�TXHVWLRQV�UHTXLUH�FRYHUW�PRYHPHQW
RI�WKH�LQ�VLWX ZK�ZRUG�WR�& �'D\DO� ����� ����� D�R���

��� %DVHOLQH� , FDQ�WHOO�\RX�>ZKLFK�VWXGHQW�UHDG�ZKLFK�ERRN@�
!VLQJOH�SDLU� !SDLU�OLVW

��� , FDQ�WHOO�\RX�>ZKLFK�VWXGHQW RQO\ UHDG�>ZKLFK�ERRN@F @��
!VLQJOH�SDLU� SDLU�OLVW

☞ +RZHYHU� WKH�IDFWV�DUH�GLIIHUHQW�ZLWK HYHQ�

���� >-RKQ@F � WKH\ HYHQ FRQVLGHU LQWHOOLJHQW� �.D\QH� ����� IQ� ���
���� 6RPHRQH�ZDQWV�WR HYHQPHHW�>HYHU\�>ER\@F LQ�WKH�URRP@�

!VRPHRQH�!�HYHU\�ER\� !HYHU\�ER\�!�VRPHRQH
���� -RKQ�ZDQWV�WR HYHQ UHDG�>HYHU\�>GLVVHUWDWLRQ@F WKDW�0DU\�GLG @�

!´ZDQW�WR�UHDG�µ !´UHDGµ

:KDW�H[DFWO\�LV HYHQ FRQWULEXWLQJ�LQ�VXFK�FDVHV"

���� :KLFK�SUpVLGHQW�GLG�\RX HYHQPHHW "
D� ! :KLFK�>SUHVLGHQW@F GLG�\RX HYHQPHHW "

! LW�LV�XQOLNHO\�IRU�\RX�WR�PHHW�SUHVLGHQWV�
E�  >:KLFK�SUHVLGHQW@F GLG�\RX HYHQPHHW "

! LW�LV�XQOLNHO\�IRU�\RX�WR�PHHW�WKH�SHUVRQ�WKDW�\RX�PHW�

,Q�IDFW� VLPSOH[ ZK�ZRUGV�GR�QRW�DOORZ�WKLV�3/$�YLRODWLQJ�DVVRFLDWLRQ�

����  >:KR@F GLG�\RX HYHQPHHW "

6XPPDU\

☞ 6RPH�3/$�YLRODWLQJ�DVVRFLDWLRQV�DUH�JUDPPDWLFDO� :KDW�PDWWHUV�LV��D� WKH�PD�
WHULDO�WKDW�LV�)�PDUNHG DQG��E� WKH�IRFXV�RSHUDWRU�LQYROYHG�

���� $FFHSWDELOLW\�RI�3/$�YLRODWLQJ�DVVRFLDWLRQV�
:KDW�LV�)�PDUNHG� RQO\ HYHQ
1DPHV��-RKQ�  !

,QVLGH�D�'3 �SUHVLGHQW� ER\�  !

$ ZKROH�'3 �ZKLFK�SUHVLGHQW� ZKR�  

�1RWH�WKDW�WKLV�LV�D�VXSHULRULW\�REH\LQJ�PXOWLSOH ZK�TXHVWLRQ� VR�LW�LV�QRW�DQ�LQWHUYHQWLRQ�HIIHFW�RI�WKH�VRUW�LQ 3HVHWVN\
������� %HFN �������

�

� %DFNJURXQG� WKH�FRS\�WKHRU\�RI�PRYHPHQW

7KHUH�DUH�YDULRXV�V\QWDFWLF�UHDVRQV�ZK\�ZH�EHOLHYH�PRYHPHQW�WR�OHDYH�FRSLHV�LQ�
VWHDG�RI�WUDFHV� 7KH�%LQGLQJ�&RQGLWLRQ�IDFWV�EHORZ�FDQ�EH�DGHTXDWHO\�H[SODLQHG�LI
ORZHU�FRSLHV�DUH�OHIW�LQVWHDG�RI�VLPSOH�WUDFHV�

���� &RQGLWLRQ�$�
! >:KLFK�SLFWXUH�RI�KHUVHOIi@�GRHV�6XHi OLNH "

���� &RQGLWLRQ�&� �H[ )R[ �����
"" *XHVV�>ZKLFK�IULHQG�RI�-RKQ·Vi@�KHi YLVLWHG t�

7KH�ORZHU�FRS\�PXVW�EH�WZHDNHG�LQ�RUGHU�WR�LQWHUSUHW�WKH�PRYHPHQW�FKDLQ�

☞ 7KH�ORZHU�FRS\�LV�FRQYHUWHG�LQWR�D�GHÀQLWH�GHVFULSWLRQ� ZLWK�WKH�UHVWULFWLRQ�WKDW
LW�EH�HTXDO�WR�WKH�YDULDEOH�LQ�TXHVWLRQ� WKURXJK�D�SURFHVV�RI 7UDFH�&RQYHUVLRQ
�7&� �5XOOPDQQ�DQG�%HFN� ����� )R[� ������

���� 7UDFH�&RQYHUVLRQ�RI�WKH�ORZHU�FRS\�
´-RKQ�UHDG�HYHU\�ERRN�µ
45��>HYHU\�ERRN@ λxi -RKQ�UHDG�>HYHU\�ERRN@i
7&��>HYHU\�ERRN@ λx -RKQ�UHDG�>WKH�ERRN x@

)RUPDOO\� 7UDFH�&RQYHUVLRQ�FDQ�EH�GHFRPSRVHG�LQWR�WZR�GLVWLQFW�RSHUDWLRQV�

���� 'HFRPSRVLQJ�7UDFH�&RQYHUVLRQ�
D� ,QSXW� →

'3

'

HYHU\

13

ERRN

E� 9DULDEOH�,QVHUWLRQ� →
'3

'

HYHU\

λy.y = x∧
y ERRN

13

ERRN

λy.y = x

F� 'HWHUPLQHU�5HSODFHPHQW�
'3

'

WKH

λy.y = x∧
y ERRN

13

ERRN

λy.y = x

�



� 3URSRVDO� )�PDUNLQJ�ZLWKLQ�D�FRS\�WKHRU\�RI�PRYHPHQW

)�PDUNLQJ�LWVHOI� LV�VLPSO\�D�V\QWDFWLF� IHDWXUH�RQ�FRQVWLWXHQWV��-DFNHQGRII� ������
DQG�WKXV�ZKHQ�D�FRQVWLWXHQW�FRQWDLQLQJ�)�PDUNLQJ�PRYHV� WKH�)�PDUNLQJ� LV�UH�
WDLQHG�RQ�ERWK�FRSLHV� 7KH�JHQHUDWLRQ�RI�IRFXV�DOWHUQDWLYHV�RFFXUV�LQ�ERWK�SRVL�
WLRQV� EXW�IRFXV�RSHUDWRUV�VLPSO\�FRQVLGHU�WKH�DOWHUQDWLYHV�LQ�WKHLU�VFRSH�

��� )�PDUNLQJ�LQ�WKH�UHVWULFWLRQ

&RQVLGHU�WKH�WZR��SRWHQWLDO��UHDGLQJV�IRU�����

��� 6RPHRQH�ZDQWV�WR RQO\PHHW�>HYHU\�>ER\@F LQ�WKH�URRP@�

&DVH , �'3 FRQWDLQLQJ DVVRFLDWH PRYHV ZLWKLQ WKH RSHUDWRU·V VFRSH�

���� D� 4XDQWLÀHU 5DLVLQJ�

VRPHRQHi
ZDQWV

RQO\ Y3

'3j

'

HYHU\

13F

ER\

λxj
352i

PHHW '3j

'

HYHU\

13F

ER\
E� 7UDFH &RQYHUVLRQ�

∃y
ZDQWV

RQO\ Y3

∀ 13F

ER\
λx

y
PHHW

'

WKH
13F

ER\

λz.z = x

�

F� &RPSXWLQJ !Y3"f �
⎧
⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎩

35(-$&(17�
∀x.x ER\ → y PHHW�WKH�ER\ x

∀x.x JLUO → y PHHW�WKH ER\ x
∀x.x ER\ → y PHHW�WKH JLUO x
∀x.x JLUO → y PHHW�WKH�JLUO x

⎫
⎪⎪⎪⎪⎪⎬

⎪⎪⎪⎪⎪⎭

^λPet.∀z.z ER\→ P (z)�
λPet.∀z.z JLUO→ P (z)`

{∀} ER\F
^ER\� JLUO`

λx ^y PHHW�WKH�ER\ x�
y PHHW�WKH�JLUO x`

352

y
PHHW ^WKH�ER\ x�

WKH�JLUO x`

{WKH} ^λz.z ER\�DQG z = x�
λz.z JLUO�DQG z = x`

ER\F
^ER\� JLUO`

{λz.z = x}

7KH�DOWHUQDWLYHV�´∀x.x JLUO → y PHHW�WKH ER\ xµ�DQG�´∀x.x ER\ → y PHHW�WKH JLUO
xµ�DOZD\V�LQYROYH�D�FRQWUDGLFWRU\�SUHVXSSRVLWLRQ�
☞ $OWHUQDWLYHV�ZKLFK�WULJJHU�SUHVXSSRVLWLRQ�IDLOXUH�DUH�QRW�FRQVLGHUHG�

���� !Y3"f  
{

35(-$&(17�
∀x.x ER\ → y PHHW�WKH�ER\ x

, ∀x.x JLUO → y PHHW�WKH�JLUO x
}

���� !RQO\ Y3" = ¬∀x.x JLUO → y PHHW�WKH�JLUO x
���� !����"  ∃y.y ZDQWV (¬∀x.x JLUO → y PHHW�WKH�JLUO x) "

6XSSRUW�IRU�HOLPLQDWLQJ�DOWHUQDWLYHV�ZLWK�XQVDWLVÀHG�SUHVXSSRVLWLRQV

���� &RQWH[W� ZH�DUH�JRLQJ�WR�VHOO�UHG� JUHHQ� DQG�EOXH�VKLUWV� VR�ZH�DUH�GRLQJ�D
SKRWR�VKRRW� 7KH�UHG�VKLUW�LV�PRGHOHG�E\�D�ER\� WKH�JUHHQ�VKLUW�LV�PRGHOHG�E\
DQRWKHU�ER\� DQG�WKH�EOXH�VKLUW�LV�PRGHOHG�E\�D�JLUO�

���� ! , RQO\�VDZ�WKH�ER\�ZLWK�WKH�>UHG@F VKLUW�
:H�H[SHFW������WR�PHDQ�´, GLG�QRW�VHH�>WKH�ER\�ZLWK�WKH�JUHHQ�VKLUW@�DQG�, GLG�QRW�VHH
>WKH�ER\�ZLWK�WKH�EOXH�VKLUW@�µ EXW�WKHUH�LV�QR�´WKH�ER\�ZLWK�WKH�EOXH�VKLUW�µ , FODLP
WKDW�WKH�DOWHUQDWLYH�SURSRVLWLRQ�´, VDZ�>WKH�ER\�ZLWK�WKH�EOXH�VKLUW@µ�LV�UHPRYHG�

�



&DVH ,, �'3 FRQWDLQLQJ DVVRFLDWH PRYHV RXW RI WKH VFRSH RI RQO\��

���� D� 4XDQWLÀHU 5DLVLQJ�

'3j

'

HYHU\

13F

ER\

λyj

VRPHRQHi
ZDQWV

RQO\ Y3

352i

PHHW '3j

'

HYHU\

13F

ER\

E� 7UDFH &RQYHUVLRQ�

∀ 13F

ER\
λy

∃x
ZDQWV

RQO\ Y3

x
PHHW

'

WKH
13F

ER\

λz.z = y

7KHUH�DUH�QRZ�WZR�)�PDUNHG ER\V�LQ�WKH�VWUXFWXUH� EXW RQO\�RQH�LV�LQ�WKH�VFRSH�RI RQO\�
&RPSXWH !Y3"f �

���� !ER\"f  
{

35(-$&(17�
λx.x ER\ ,λx.x JLUO

}

���� !Y3"f  
{

35(-$&(17�
xPHHW�WKH�ER\ y

, xPHHW�WKH�JLUO y
}

���� !RQO\ Y3" = ¬xPHHWV�WKH�JLUO y

�

���� ,QWHUSUHWLQJ WKH UHVW RI WKH DVVHUWLRQ�

∀y.y ER\→ (∃x.x ZDQWV��¬xPHHW�WKH JLUO y))

∀ 13F

ER\
λy ∃x.x ZDQWV

¬xPHHW�WKH�JLUO y

∃x
ZDQWV ¬xPHHW�WKH�JLUO y

RQO\ Y3

)RU�HYHU\�FKRLFH�RI y ∈ !ER\"� WKH�FRPSXWDWLRQ�RI�´WKH�JLUO yµ�SURMHFWV�WKH�SUHVXS�
SRVLWLRQ�WKDW y ∈ !JLUO"� $VVXPLQJ !ER\" DQG !JLUO" DUH�GLVMRLQW� WKLV�OHDGV�WR�SUH�
VXSSRVLWLRQ�IDLOXUH�UHJDUGOHVV�RI�WKH�SDUWLFXODU�FKRLFH�RI y� PDNLQJ�WKH�´HYHU\�ER\�!
VRPHRQHµ�UHDGLQJ�RI�����XQDYDLODEOH�

'LVMRLQWQHVV

$Q�LPSRUWDQW�DVVXPSWLRQ�DERYH�LV�WKDW�WKH�DOWHUQDWLYHV��ER\ DQG JLUO DERYH��DUH�GLV�
MRLQW� 7KHUH�LV�HYLGHQFH�WKDW�WKH�DOWHUQDWLYHV�XVHG�E\ RQO\ DUH�DOZD\V�UHVWULFWHG�WR�EH
GLVMRLQW�

���� $ VWUDQJH�FRQYHUVDWLRQ
$� -RKQ�LV�VR�GUHDP\� , ZRQGHU�ZKDW�NLQG�RI�SHRSOH�KH�GDWHV� 'RHV�KH

GDWH�PHQ" :RPHQ" 6\QWDFWLFLDQV" 6HPDQWLFLVWV"
%� +H RQO\ GDWHV�V\QWDFWLFLDQVF �
&� � 1R� \RX·UH�ZURQJ� +H�DOVR�GDWHV�PHQ�

���%� PXVW�RQO\�DVVHUW�WKDW�´-RKQ�GRHV�QRW�GDWH�VHPDQWLFLVWVF �µ VLQFH�´VHPDQWLFLVWVµ
LV�WKH�RQO\�FDWHJRU\�GLVMRLQW�IURP�WKH�SUHMDFHQW·V�´V\QWDFWLFLDQ�µ ,W�GRHV�QRW�IXUWKHU
DVVHUW�WKDW�´-RKQ�GRHV�QRW�GDWH�PHQ�DQG�-RKQ�GRHV�QRW�GDWH�ZRPHQ�µ

�



&DVH ,,,� �'3 FRQWDLQLQJ DVVRFLDWH PRYHV RXW RI WKH VFRSH RI HYHQ��
7KH�H[SODQDWLRQ�IRU�3/$ HIIHFWV�SURSRVHG�KHUH�GHSHQGV�RQ�WKH�VHPDQWLFV�RI RQO\� ,Q
SDUWLFXODU� HYHQ GRHV�QRW�DIIHFW�WKH�WUXWK�FRQGLWLRQV�RI�LWV�DVVHUWLRQ�DW�DOO�DQG�LQVWHDG
LQWURGXFHV�WKH�IROORZLQJ�QRQ�DVVHUWLYH�LQIHUHQFH��+RUQ� ������

���� 6FDODU�LQIHUHQFH�RI�>HYHQ α@�
∀ϕ ∈ !α"f [ϕ ̸= !α" → ϕ >OLNHO\ !α"]

☞ 8QGHU�D�FRS\�WKHRU\�RI�PRYHPHQW� HYHQ FDQ�DVVRFLDWH�ZLWK�WKH�)�PDUNHG�SUHG�
LFDWH�RI�WKH ORZHU�FRS\ LQ�LWV�VFRSH�

���D� :KLFK�>SUHVLGHQW@F GLG�\RX HYHQPHHW "
! LW�LV�XQOLNHO\�IRU�\RX�WR�PHHW�D�SUHVLGHQW�

���� >:KLFK�>SUHVLGHQW@F @� >\RX HYHQPHW >ZKLFK�>SUHVLGHQW@F @� @

7&��>ZKLFK�>SUHVLGHQW@F @ λx HYHQ >α \RX�PHW�>WKH�>SUHVLGHQW@F x@�@ �

���� !SUHVLGHQW"f  
{

35(-$&(17�
λx.x SUHVLGHQW ,λx.x VHQDWRU,λx.x JRYHUQRU

}

���� !α"f  

⎧
⎪⎪⎪⎨

⎪⎪⎪⎩

35(-$&(17�
\RX�PHW�WKH�SUHVLGHQW x ,

\RX�PHW�WKH�VHQDWRU x,
\RX�PHW�WKH�JRYHUQRU x

⎫
⎪⎪⎪⎬

⎪⎪⎪⎭

(YHQ FRPSXWHV�LWV�VFDODU�LQIHUHQFH�RQ�WKH�EDVLV�RI�WKHVH�DOWHUQDWLYHV�DQG�WKH�VFDODU
LQIHUHQFH�ZLOO�QRW�FRPSRVH�ZLWK�PDWHULDO�DERYH HYHQ� 7KH�IUHH�YDULDEOHV�LQ�WKH�DOWHU�
QDWLYHV�DUH�H[LVWHQWLDOO\�FORVHG�

���� 6FDODU�LQIHUHQFH�RI������
∃x � \RX�PHW�WKH�VHQDWRU x >OLNHO\ ∃x � \RX�PHW�WKH�SUHVLGHQW x ∧
∃x � \RX�PHW�WKH�JRYHUQRU x >OLNHO\ ∃x � \RX�PHW�WKH�SUHVLGHQW x

�����LV�VDWLVÀHG�LQ�D�FRQWH[W�ZKHUH�LW�LV�UHODWLYHO\�XQOLNHO\�WR�PHHW�D�SUHVLGHQW� 7KH
DFWXDO�TXHVWLRQ�SRVHG�E\������LV�QRW�DIIHFWHG�E\�WKH�DGGLWLRQ�RI HYHQ�

☞ ,Q�WKLV�ZD\� , SUHGLFW�QR�3/$ HIIHFW�IRU�93�HYHQ DV�ORQJ�DV�WKH�VFDODU�LQIHUHQFH
FDQ�EH�VDWLVÀHG�E\�DVVRFLDWLQJ�ZLWK�D�ORZHU�FRS\�

�

��� )�PDUNLQJ�RQ�WKH�ZKROH�'3

5HFDOO� WKDW�PRYLQJ�DQ�HQWLUH�DVVRFLDWH�'3 RXW�RI� WKH�VFRSH�RI�D� IRFXV�RSHUDWRU� LV
DOZD\V�XQJUDPPDWLFDO� IRU�ERWK RQO\ DQG HYHQ�

����  >:KLFK�SUHVLGHQW@F GLG�\RX HYHQ�RQO\PHHW "

☞ ,Q�WKH�SURFHVV�RI�'HWHUPLQHU�5HSODFHPHQW� WKH�'3 PXVW�JHW UHODEHOHG WR�PDWFK
WKH�QHZ�GHWHUPLQHU� ,Q�WKLV�SURFHVV� WKH�)�PDUNLQJ�LV�ORVW�

���� 'HWHUPLQHU�5HSODFHPHQW�GHVWUR\V�)�PDUNLQJ�RQ�WKH�HQWLUH�'3�
D� ,QSXW� →

'3F

'

ZKLFK

13

SUHVLGHQW

E� 9DULDEOH ,QVHUWLRQ� →
'3F

'

ZKLFK
13

SUHVLGHQW

λy.y = x

F� 'HWHUPLQHU 5HSODFHPHQW�
��'3

�

'

WKH
13

SUHVLGHQW

λy.y = x

�

(YHQ�IRU HYHQ� WKHQ� WKHUH�LV�QR�)�PDUNLQJ�UHWDLQHG�LQ�WKH�ORZHU�FRS\�DQG�WKHUHIRUH
HYHQ GRHV�QRW�KDYH�DQ�DVVRFLDWH�LQ�LWV�VFRSH�

5HODWLQJ�WR�DQ�DOWHUQDWLYH�DSSURDFK

$ SUHYLRXV�DWWHPSW�DW�SURYLGLQJ�D�GHHSHU�H[SODQDWLRQ�IRU�3/$ HIIHFWV�ZDV�WR�VD\
WKDW� LQ�JHQHUDO� WUDFHV�FDQQRW�KDYH�DQ\�)�PDUNLQJ� %HDYHU�DQG�&ODUN �������SURYLGH
D�3) PRWLYDWLRQ�IRU�WKLV�

´%\�GHÀQLWLRQ� H[WUDFWLRQ�JDSV�FDQQRW�EH�SURVRGLFDOO\�SURPLQHQW�µ
� ³%HDYHU�DQG�&ODUN ������ S� ����

8QGHU�VLPSOH +HLP�DQG�.UDW]HU �������DVVXPSWLRQV� WUDFHV�DQG�ERXQG�SURQRXQV
KDYH�WKH�VDPH�VHPDQWLFV�RI�D�YDULDEOH� %RXQG�SURQRXQV� KRZHYHU� FDQ�SKRQHWLFDOO\
UHDOL]H�)�PDUNLQJ� 7KH�FRQWUDVW�EHWZHHQ���������WKXV�VHHPV�WR�VXSSRUW�WKLV�YLHZ�

���� ! :KLFK�SUHVLGHQW�LV�VXFK�WKDWi \RX RQO\PHW�>KLPi@F" �FI ���

0\�SURSRVDO�FDQ�H[SODLQ�WKLV�FRQWUDVW�ZLWKRXW�UHVRUWLQJ�WR�WKH�SKRQRORJLFDO�UHDO�
L]DWLRQ�RI�)�PDUNLQJ� ,Q������ WKH�ORZHU�FRS\�RI�PRYHPHQW�ZLOO�JHW�LWV�)�PDUNLQJ
GHVWUR\HG�LQ�WKH�SURFHVV�RI�'HWHUPLQHU�5HSODFHPHQW� ,Q������ WKH�ERXQG�YDULDEOH�LV
QRW�D�ORZHU�FRS\�RI�PRYHPHQW�DQG�KHQFH�UHWDLQV�LWV�)�PDUNLQJ�

☞ 7KH�YLHZ�WKDW�JDS�SRVLWLRQV�FDQQRW�EH�HYHQ FRQWDLQ )�PDUNLQJ� EHFDXVH�JDSV
DUH�QRW� UHDOL]HG�SKRQRORJLFDOO\� ZRXOG�QRW� DOORZ� IRU� WKH�JUDPPDWLFDO� 3/$�
YLRODWLQJ�H[DPSOHV�ZLWK HYHQ SUHVHQWHG�KHUH�

��



��� )�PDUNLQJ�RQ�D�QDPH

5HFDOO�WKDW�WKH�PRYHPHQW�RI�DVVRFLDWH QDPHV SDWWHUQV�ZLWK�DVVRFLDWHV�LQ�WKH�UHVWULF�
WLRQ�RI�'3V³QRW�ZLWK�ZKROH�'3V�ZKLFK�DUH�)�PDUNHG³LQ�DOORZLQJ�IRU�3/$�YLRODWLQJ
DVVRFLDWLRQV�ZLWK HYHQ�

���� >-RKQ@F � WKH\ HYHQ FRQVLGHU LQWHOOLJHQW� �.D\QH� ����� IQ� ���

7KLV�LV�UHVROYHG�E\�DGRSWLQJ�WKH�YLHZ�WKDW�SURSHU�QDPHV�DV�D�GHÀQLWH�GHVFULSWLRQ
ZLWK�VLOHQW��LQ�(QJOLVK��GHÀQLWH�GHWHUPLQHUV��*HXUWV� ����� (OERXUQH� �����0DWXVKDQ�
VN\� ����� D�R��� :KDW�LV�)�PDUNHG�LQ������ WKHQ� LV�WKH UHVWULFWRU ´-RKQ�µ QRW�WKH�HQWLUH
'3 ´>∅WKH -RKQ@F �µ

� 6XEMHFW�IRFXV�ZLWK�93�HYHQ

2QH�ZHOO�NQRZQ�GLIIHUHQFH�EHWZHHQ RQO\ DQG HYHQ LV�WKDW�93�HYHQ FDQ�DVVRFLDWH�ZLWK
D�SUH�YHUEDO�VXEMHFW� EXW�QRW�93�RQO\ �-DFNHQGRII� ����� S� ���� D�R���

���� 93�HYHQ FDQ�DVVRFLDWH�ZLWK�VXEMHFW� EXW�QRW�93�RQO\
D� ! $ >SURIHVVRU@F LV HYHQ DW�WKH�SDUW\�
E�  $ >SURIHVVRU@F LV RQO\ DW�WKH�SDUW\�

☞ $VVXPLQJ�WKH�VXEMHFW�ZDV�EDVH�JHQHUDWHG Y3�LQWHUQDOO\� WKH�H[SODQDWLRQ�RI�WKH
3/$ KHUH�FDQ�H[SODLQ�WKLV�FRQWUDVW��

���� 6XSSRUW�IURP�UDLVLQJ�YV�FRQWURO�FRQWUDVW�
D� ! $ >SURIHVVRU@F VHHPV�WR HYHQ EH�DW�WKH�SDUW\�
E�  $ >SURIHVVRU@F ZDQWV�WR HYHQ EH�DW�WKH�SDUW\�

1RWH� KRZHYHU� ,UHQH�+HLP��S�F�� KDV�SRLQWHG�RXW�D�SUREOHP�ZLWK�WKLV�DSSURDFK�IRU
GRZQZDUG�HQWDLOLQJ�TXDQWLÀHUV�

���� &RQWH[W� ZH�KHOG�D�SDUW\�ZLWK�IUHH�IRRG� EXW�QRW�WKDW�PDQ\�SHRSOH�FDPH�
���� ! )HZ�>JUDGXDWH�VWXGHQWV@F HYHQ FDPH�WR�WKH�SDUW\�

7KH�IHOLFLWRXV�XVH�RI HYHQ LQ������LV�OLFHQVHG�EHFDXVH�LW�LV�VXUSULVLQJ�WKDW IHZ JUDGXDWH
VWXGHQWV�ZRXOG�VKRZ�XS�DW�D�SDUW\�ZLWK�IUHH�IRRG� ,I�WKH�VFDODU�LQIHUHQFH�ZHUH�LQVWHDG
WKDW�LW�LV�XQOLNHO\�WKDW�JUDGXDWH�VWXGHQWV�ZRXOG�FRPH�WR�WKH�SDUW\� WKH�VHQWHQFH�ZRXOG
EH�LQIHOLFLWRXV� DW�OHDVW�EDVHG�RQ�WKLV�DXWKRU·V�ZRUOG�NQRZOHGJH�
, ZLOO�OHDYH�WKLV�SX]]OH�RSHQ�

�.D\QH ������ IQ� ����DOOXGHV�WR�WKLV�DSSURDFK� ´���JLYHQ�D�93�LQWHUQDO�WUDFH�RI�WKH�VXEMHFW� >DQ�H[DPSOH�RI�93�HYHQ DVVRFL�
DWLQJ�ZLWK�D�VXEMHFW@ PLJKW�EH�DQ�LQVWDQFH�RI�93�IRFXV�XQGHU�UHFRQVWUXFWLRQ�µ +H�GRHV�QRW� KRZHYHU� SURYLGH�PXFK�VXSSRUW
IRU�WKLV�DSSURDFK�QRU�DQ�H[SODQDWLRQ�IRU�WKH�FRQWUDVW�EHWZHHQ RQO\ DQG HYHQ LQ�WKLV�UHJDUG�

��

� &RQFOXVLRQ

7RGD\�, GLVFXVVHG WKH�HPSLULFDO�ODQGVFDSH�RI 7DQFUHGL·V��������3ULQFLSOH�RI�/H[LFDO
$VVRFLDWLRQ DQG�SURSRVHG�D�SULQFLSOHG�H[SODQDWLRQ� IRU� WKLV�SDWWHUQ�EDVHG�RQ� WKH
LQGHSHQGHQWO\�PRWLYDWHG FRS\�WKHRU\�RI�PRYHPHQW� 6SHFLÀFDOO\�

� ) LV�D�V\QWDFWLF�IHDWXUH�ZKLFK�JHWV�FRSLHG�XQGHU�PRYHPHQW�

� )RU�)�PDUNLQJ�LQ�WKH�UHVWULFWLRQ�

² PRYHPHQW�ZLWKLQ� WKH�VFRSH�RI� WKH� IRFXV�RSHUDWRU� LV�SRVVLEOH� GXH� WR WKH
HOLPLQDWLRQ�RI�DOWHUQDWLYHV�ZLWK�XQVDWLVÀDEOH�SUHVXSSRVLWLRQV�

² PRYHPHQW�DFURVV RQO\ EHFRPHV�XQLQWHUSUHWDEOH� EHFDXVH�RI FRQÁLFWLQJ
UHTXLUHPHQWV�LQWURGXFHG�RQ�YDULDEOHV�EHLQJ�TXDQWLÀHG�RYHU�

² PRYHPHQW�DFURVV HYHQ LV�LQWHUSUHWDEOH� E\ DVVRFLDWLQJ�ZLWK�)�PDUNLQJ�LQ
WKH�ORZHU�FRS\ DQG�SURMHFWLQJ�LWV�QRQ�DVVHUWLYH�LQIHUHQFH�

� )�PDUNLQJ�RQ�HQWLUH�'3V�LV�HOLPLQDWHG�LQ�WKH�SURFHVV�RI�7UDFH�&RQYHUVLRQ�

� )�PDUNLQJ�RQ�QDPHV�SDWWHUQV�ZLWK�)�PDUNLQJ�RQ�UHVWULFWLRQV� H[SODLQHG�E\
PRGHOLQJ�QDPHV�DV�GHÀQLWH�GHVFULSWLRQV�

1HLWKHU 7DQFUHGL·V��������RULJLQDO�IRUPXODWLRQ� QRU�WKH�SURSRVDO�WKDW�XQSURQRXQFHG
PDWHULDO�FDQQRW�EH�)�PDUNHG��%HDYHU�DQG�&ODUN� ������ SUHGLFW�WKH�SDWWHUQ�REVHUYHG�
7KLV�DOVR�RIIHUV�D�QHZ�H[SODQDWLRQ�IRU WKH�DYDLODELOLW\�RI�VXEMHFW�IRFXV�ZLWK�93�HYHQ
EXW�QRW�93�RQO\�

5HIHUHQFHV

$RXQ� -RVHSK� DQG�<HQ�KXL $XGUH\�/L������� :K�HOHPHQWV�LQ�VLWX� 6\QWD[�RU�/)"
/LQJXLVWLF�,QTXLU\ ���

%HDYHU� 'DYLG� DQG�%UDG\�&ODUN������� 6HQVH�DQG�VHQVLWLYLW\� +RZ�IRFXV�GHWHUPLQHV
PHDQLQJ� :LOH\�%ODFNZHOO�

%HFN� 6LJULG������� ,QWHUYHQWLRQ�HIIHFWV� IROORZ�IURP�IRFXV� LQWHUSUHWDWLRQ� 1DWXUDO
/DQJXDJH�6HPDQWLFV ����²���

'D\DO� 9HQHHWD������� /RFDOLW\�LQ�ZK�TXDQWLÀFDWLRQ� .OXZHU�$FDGHPLF�3XEOLVKHUV�

'D\DO� 9HQHHWD�� ����� 6LQJOH�SDLU� YHUVXV�PXOWLSOH�SDLU� DQVZHUV� ZK�LQ�VLWX� DQG
VFRSH� /LQJXLVWLF�,QTXLU\ ���

��



(OERXUQH� 3DXO�� ����� 6LWXDWLRQV� DQG� LQGLYLGXDOV� 'RFWRUDO� 'LVVHUWDWLRQ� 0DV�
VDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\�

)R[� 'DQQ\������� $QWHFHGHQW�FRQWDLQHG�GHOHWLRQ�DQG�WKH�FRS\�WKHRU\�RI�PRYHPHQW�
/LQJXLVWLF�,QTXLU\ ���

*HXUWV� %DUW������� *RRG�QHZV�DERXW�WKH�GHVFULSWLRQ�WKHRU\�RI�QDPHV� -RXUQDO�RI
6HPDQWLFV ������²����

+HLP� ,UHQH� DQG�$QJHOLND�.UDW]HU������� 6HPDQWLFV�LQ�JHQHUDWLYH�JUDPPDU� %ODFNZHOO�

+RUQ� /DXUHQFH 5������� $ SUHVXSSRVLWLRQDO�DQDO\VLV�RI RQO\ DQG HYHQ� ,Q 3URFHHGLQJV
RI�&/6 �� ��²�����&KLFDJR�/LQJXLVWLFV�6RFLHW\�

-DFNHQGRII� 5D\������� 6HPDQWLF�LQWHUSUHWDWLRQ�LQ�JHQHUDWLYH�JUDPPDU� 0,7 3UHVV�

.D\QH� 5LFKDUG������� 2YHUW�YV� FRYHUW�PRYHPHQW� 6\QWD[ ���²����

0DWXVKDQVN\� 2UD������� :K\�5RVH�LV�WKH�5RVH� RQ�WKH�XVH�RI�GHÀQLWH�DUWLFOHV�LQ
SURSHU�QDPHV��

0D\� 5REHUW &DUOHQ������� /RJLFDO�IRUP� ,WV�VWUXFWXUH�DQG�GHULYDWLRQ� /LQJXLVWLF�,QTXLU\
0RQRJUDSKV��0,7 3UHVV�

3HVHWVN\� 'DYLG������� 3KUDVDO�PRYHPHQW�DQG�LWV�NLQ� 0,7 3UHVV�

5RRWK� 0DWV�� ����� $VVRFLDWLRQ�ZLWK� IRFXV� 'RFWRUDO�'LVVHUWDWLRQ� 8QLYHUVLW\�RI
0DVVDFKXVHWWV� $PKHUVW�

5RRWK� 0DWV������� $ WKHRU\�RI� IRFXV� LQWHUSUHWDWLRQ� 1DWXUDO�/DQJXDJH�6HPDQWLFV
����²����

5XOOPDQQ� +RW]H� DQG�6LJULG�%HFN������� 5HFRQVWUXFWLRQ�DQG�WKH�LQWHUSUHWDWLRQ�RI
ZKLFK�SKUDVHV� ,Q 5HFRQVWUXFWLRQ� 3URFHHGLQJV�RI�WKH������7�ELQJHQ�ZRUNVKRS�

6DJ� ,YDQ $QGUHZ������� 'HOHWLRQ�DQG�ORJLFDO� IRUP� 'RFWRUDO�'LVVHUWDWLRQ� 0DV�
VDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\�

7DQFUHGL� &KULV������� 1RW�RQO\�(9(1��EXW�HYHQ�21/<� 0,7�

��


