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❚ :KDW�LV�3RODULVDWLRQ"

❚ 0LOHVWRQHV�RI�SRODULPHWU\

❚ +RZ�LV�LW�GHVFULEHG"

❚ +RZ�LV�LW�PHDVXUHG"

❚ :KDW�LV�LWV�UROH�LQ�$VWURQRP\

:KDW�LV�3RODULVDWLRQ"

❚ (OHFWURPDJQHWLF�ZDYHV�DUH�YHFWRUV��KDYH�
DQ�,QWHQVLW\�$1'�D�GLUHFWLRQ�RI�
SURSDJDWLRQ�DVVRFLDWHG�ZLWK�WKHP��

❚ 7UDQVYHUVH�WR�WKLV�SODQH�LV�WKH�SODQH�LQ�
ZKLFK�WKH�HOHFWULF�DQG�PDJQHWLF�ILHOGV�
RVFLOODWH���

:KDW�LV�3RODULVDWLRQ�"

❚ 8(9;:=<%> ?=@BA/?=@C9;A4?=A'DFE0GHA/9;:JI(> DLK(> ?JMN> ?0> I�@=OPE=:0GQ9;A4?0> DR :FSJ@UT'G�A4TJ:=<':VI(> ?=<W> ?YX�A49;@[Z4> G�@JD\I(> A4?%]

❚ 8HM�I(E=@BZ4> GH@=D�I(> A4?BA5M�I(E=@C^[MN> @'_ Z`> Xba/?=DVE=:'?=<'@JZUK2> Ic> X
:'_ R :Jd=XbTV@0GNTJ@'?=Z4> DVa0_ :0G#I�AYI(E=@YZ4> G�@5D�I(> A4?YA=M
T'G�A4TJ:J<0:VI(> A4?5e�f'aJI�_ @JI�g XhX�:FdU> I�:/_ R :Vd=XbTVA4> ?JIQXciFa0T5j
:=X R @'_ _ O�INE=@ R :VSJ@U> Xk_ > ?=@=:0GQ_ dUTJA/_ :0GQ> Xl@JZ#]
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:KDW�LV�3RODULVDWLRQ�"

❚ 1RZ�LPDJLQH�WZR�VXFK�KDUPRQLF�ZDYHV�RI�
WKH�VDPH�IUHT�SURSDJDWLQJ�WKURXJK�WKH�
VDPH�UHJLRQ�RI�VSDFH�LQ�WKH�VDPH�
GLUHFWLRQ�

❚ /HW�XV�FKRRVH�WKH�GLUHFWLRQ�RI�WKH�(�
YHFWRUV��L�H��WKH�SODQH�RI�SRODULVDWLRQ��WR�
EH�RUWKRJRQDO�EHWZHHQ�WKH�WZR�ZDYHV��

:KDW�LV�3RODULVDWLRQ�"

❚ )XUWKHU��WKHUH�LV�VRPH�SKDVH�GLIIHUHQFH��
H��EHWZHHQ�WKHVH�ZDYHV�

❚ 7KH�UHVXOWDQW�ZDYH�LV�MXVW�WKH�YHFWRU�

VXSHUSRVLWLRQ�RI�WKH�WZR�RUWKRJRQDO�
FRPSRQHQWV�

:KDW�LV�3RODULVDWLRQ�"

❚ ,I�H� �Q�;��π��WKH�UHVXOWDQW�ZDYH�LV�DOVR�
OLQHDUO\�SRODULVHG��DQG�WKH�SODQH�RI�
SRODULVDWLRQ�LV�DW����GHJUHHV��IRU�HTXDO�
DPSOLWXGHV���

❚ 1RWH�WKDW�ZH�FDQ�UHVROYH�DQ\�OLQHDUO\�
SRODULVHG�ZDYH�LQWR�WZR�RUWKRJRQDO�
FRPSRQHQWV�

:KDW�LV�3RODULVDWLRQ�"

❚ ,I�H  �Q�RGG��[�π��WKH�UHVXOWDQW�ZDYH�LV�
DOVR�OLQHDUO\�SRODULVHG��EXW�WKH�SODQH�RI�
SRODULVDWLRQ�LV�URWDWHG����GHJUHHV�IURP�

WKH�SUHYLRXV�H[DPSOH
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:KDW�LV�3RODULVDWLRQ�"

❚ ,I�WKH�DPSOLWXGHV�RI�WKH�RUWKRJRQDO�
FRPSRQHQWV�DUH�HTXDO�DQG�H� ��
SL����QSL�ZKDW�FRPHV�RXW�LV�D�ZDYH�

ZKHUH�WKH�DPSOLWXGH�RI�WKH�(�YHFWRU�LV�
FRQVWDQW�EXW�URWDWLQJ�LQ�D�FLUFOH��LI�YLHZHG�
DW�RQH�ORFDWLRQ�LQ�VSDFH����

:KDW�LV�3RODULVDWLRQ�"

❚ ��E=@[I(> TBA5M�I(E=@B@'_ @JD\INGN> D SJ@JD\I�A/G�G�A5I�:VI�@=X DV_ A'D�� R > X�@
A4G�:0?JI(> DF_ A5D�� R > Xl@BZ'@0TJ@0?=Z/> ?5<+A4?[I(E=@YXl@0?5Xl@BA5M�INE=@
T'E=:=X�@BX�E0> M�I ]���E=@5Xl@Y:0G�@BDF> GHDFa0_ :0GQ_ dUTJA4_ :'GQ> Xl@JZR :FSJ@=X=]

❚ �W@BD\:0?Y:0_ XlA+D A49Yf'> ?=@[I R A+A4T'TJA'X�> I�@'_ dYDV> G�DVa0_ :'GQ_ d
TJA4_ :'GQ> Xl@JZ R :VS=@=X A5M
@��4a5:0_J:'9YT'_ > I2a=Z'@4]�� E=:VI
D A/9;@5X A/aJIc> X :+_ > ?=@J:0GQ_ dCTVA4_ :'GQ> X�@=Z R :VS=@4]

:KDW�LV�3RODULVDWLRQ�"

❚ /LQHDUO\�DQG�FLUFXODUO\�SRODULVHG�UDGLDWLRQ�
DUH�VSHFLILF�FDVHV�RI�HOOLSWLFDOO\�SRODULVHG�
UDGLDWLRQ��,Q�WKLV�FDVH��WKH�WLS�RI�WKH�

HOHFWULF�YHFWRU�WUDFHV�RXW�DQ�HOOLSVH�
�YLHZHG�DW�RQH�SODFH�LQ�VSDFH���7KH�
JHQHUDO�FDVH�RI�DQ�DUELWUDU\�SKDVH��H ��
EHWZHHQ�RXU�WZR�RUWKRJRQDO�ZDYHV��DQG�

DUELWUDU\�DPSOLWXGHV��JLYHV�XV�HOOLSWLFDOO\�
SRODULVHG�UDGLDWLRQ��

❚ 7KH�ORFXV�RI�WKH�WLS�RI�WKH�HOHFWULF�YHFWRU�
LV�UHIHUUHG�WR�DV�WKH�SRODULVDWLRQ�HOOLSVH��
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❚ 6R�ZH�QRZ�NQRZ�KRZ�WR�UHIHU�WR�WKH�
SRODULVDWLRQ�VWDWH�RI�WKH�PRQRFKURPDWLF�
ZDYH�DQG�WKDW�WKH�JHQHUDO�FDVH�RI�

HOOLSWLFDOO\�SRODULVHG�UDGLDWLRQ�FDQ�EH�
GHFRPSRVHG�LQWR�WZR�RUWKRJRQDO��
XQHTXDO�DPSOLWXGH��OLQHDU��RU�FLUFXODU��
VWDWHV��

:KDW�LV�D�5DQGRPO\�3RODULVHG�

�8QSRODULVHG��:DYH�"

❚ 0RQRFKURPDWLF�ZDYHV�DUH�����SHUFHQW�
SRODULVHG��DW�HYHU\�LQVWDQW�WKH�ZDYH�LV�LQ�
VRPH�VSHFLILF�DQG�LQYDULDQW�SRODULVDWLRQ�

VWDWH��

❚ +RZHYHU��WKH�PRQRFKURPDWLF�ZDYH�LV�DQ�
LGHDOLVDWLRQ��DV�LW�LV�RI�LQILQLWH�H[WHQW

❚ &RQVLGHU�D�OLJKW�VRXUFH�ZLWK�D�ODUJH�
QXPEHU�RI�UDQGRPO\�RULHQWHG�DWRPLF�
HPLWWHUV��'HSHQGLQJ�H[DFWO\�XSRQ�LWV�

PRWLRQV��HDFK�H[FLWHG�DWRP�HPLWV�D�IXOO\�
SRODULVHG�ZDYH�WUDLQ�IRU�D�YHU\�VKRUW�WLPH�
�WKH�FRKHUHQFH�WLPH���GHOWD�W��

❚ ,I�ZH�ORRN�LQ�D�GLUHFWLRQ�RYHU�D�WLPH�WKDW�
LV�VKRUW�FRPSDUHG�ZLWK�WKH�DYHUDJH�
FRKHUHQFH�WLPH��WKH�HOHFWULF�ILHOG�IURP�DOO�

RI�WKH�LQGLYLGXDO�DWRPLF�HPLVVLRQV�ZLOO�EH�
URXJKO\�FRQVWDQW�LQ�DPSOLWXGH�DQG�SKDVH�
�L�H��LQ�VRPH�SRODULVDWLRQ�VWDWH���
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❚ 7KXV�LI�ZH�ZHUH�WR�ORRN�IRU�DQ�LQVWDQW�LQ�
VRPH�GLUHFWLRQ��ZH�ZRXOG�³VHH´�D�
FRKHUHQW�VXSHUSRVLWLRQ�RI�VWDWHV��WKH�
UHVXOWDQW�ZDYH�ZRXOG�EH�LQ�VRPH�
SDUWLFXODU�HOOLSWLFDOO\�SRODULVHG�VWDWH��7KDW�
VWDWH�ZRXOG�ODVW�IRU�D�WLPH�OHVV�WKDQ�WKH�
FRKHUHQFH�WLPH�EHIRUH�LW�FKDQJHG�
UDQGRPO\��DV�WKH�HPLWWHUV�DUH�LQFRKHUHQW��
WR�VRPH�RWKHU�VWDWH�

❚ �
X�@=:JDVE R :FS=@[I(G�:0> ?CE=:5Xh:+f=@=<4> ?0?/> ?=<+:0?=ZC:0?B@'?=Z/e
> I�> Xk?=A5I�> ?JMQ> ?0> IH@B:0?=ZYI(E=@'G�@JM�A4G�@C?=A'I
9;A4?=A'D�E0G�A49;:VI(> D���> I�E=:=X :CG�:'?=<'@YA5M�MNG�@��4a=@'?=D�d
D A/9YTJA4?=@'?JIQX\e/I(E=@CfJ:'?=Z R > Z=I(ECKQZ'@/_ I�:C?0a������ Z'@/_ I�:
I�O�:'fJA4aJI�XlA49;@BZ'A/9Y> ?=:'?JI
MNG�@��4a=@/?=Dld4]08HM�I(E=@
fJ:'?=Z R > Z5INEU> XL_ :0G�<0@=e4I(E5@BD\A4E=@'GH@'?=D @;I(> 9;@C> XhX�E=A/G�I�e
:'?=ZC:'?JdCTVA4_ :'GQ> X�:VI(> A4?YXlI�:VI�@U> XhX E=A4G I�_ > SJ@=Z#]	 A4_ :'GQ> Xl:VI(> A4?Y:'?=Z+D A4E=@'G�@0?=D\@Y:0G�@U> ?JI(> 9;:JIH@0_ d
G�@0_ :VI�@5Z ]

❚ � GH:'?=Z'A49Y_ d+TJA4_ :0GQ> Xl@=Z`KQA=M�I�@'?YD\:0_ _ @=Z`a0?0TJA/_ :'GQ> X\@JZ/e
:0?C> ?=:=D\DVa0G�:JIH@BZ0@5XlDVGQ> TVI(> A4?=OP> X�A4?=@ R E0> DVEBZ'A'@=Xb?=A5I
T'G�@JM�@0G�:0?VdCTJA4_ :0GQ> X�:VI(> A4?YXlIH:JI�@[A=S=@/G�> IQX�A4G I(E=A'<'A4?=:'_
XlI�:VI�@BAJSJ@0G#I(E=@UT=@0GQ> A'Z+A5M�I(> 9;@[dJA4aB:'GH@+_ A5A �F> ?'<+:VI
> I ]

❚ 8�I�E=:=Xbf=@JD A49;@B:+X I�:VI(> XlIN> D\:0_=> X\X a=@�
/A4?B:VS=@'GH:J<0@=eR E=:VI�X I�:VI�@C> X�I(E=@+GH:=Z4> :JIN> A/?U> ?
�

❚ ,I�WKH�ZDYH�LV�VDLG�WR�KDYH�QR�OLQHDU�
SRODULVDWLRQ��WKHQ�LW�DFWXDOO\�KDV�HTXDO�
DPRXQWV�RI�RUWKRJRQDO�OLQHDUO\�SRODULVHG�

VWDWHV��ZKLFK�FRXOG�EH�]HUR��RQ�VKRUW�WLPH�
VFDOHV
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❚ $�ZDYH�WKDW�SUHIHUV�RQH�VWDWH�RYHU�LWV�
RUWKRJRQDO�RQH�LV�VDLG�WR�EH�SDUWLDOO\�
SRODULVHG�

❚ $�ZDYH�ZKLFK�VSHQGV�DOO�RI�LWV�WLPH�LQ�RQH�
VWDWH�RYHU�WKH�WLPH�\RX�ORRN�DW�LW�LV�
FRPSOHWHO\�SRODULVHG

%LUHIULQJHQFH

❚ &DQ�DOZD\V�FKRRVH�D�SDLU�RI�RUWKRJRQDO�
SRO�VWDWHV�WKDW�SURSDJDWH�LQGHSHQGHQWO\

❚ ,Q�KRPRJHQHRXV�PHGLD��DOO�SRODULVDWLRQ�
PRGHV�SURSDJDWH�ZLWK�WKH�VDPH�YHORFLW\

❚ ,Q�D�PDJQHWL]HG�SODVPD��GLIIHUHQW�
SRODULVDWLRQ�PRGHV�KDYH�GLIIHUHQW�
SURSDJDWLRQ�VSHHGV

❚ )RU�D�JLYHQ�SODVPD��LQ�D�JLYHQ�GLUHFWLRQ�
ZUW�WKH�PDJ�ILHOG��WKHUH�DUH�DOZD\V�WZR�
RUWKRJRQDO�PRGHV�WKDW�FDQ�SURSDJDWH�

ZLWKRXW�FKDQJLQJ�WKHLU�SRODULVDWLRQ�VWDWH�
�HLJHQPRGHV���7KHVH�PRGHV�WUDYHO�DW�
GLIIHUHQW�YHORFLWLHV��7KLV�LV�ELUHIULQJHQFH�

❚ /LQHDU�ELUHIULQJHQFH�PHDQV�WKH�PRGHV�DUH�
OLQHDU��5DGLDWLRQ�RI�WKHVH�PRGHV�LV�
XQFKDQJHG��$Q\�RWKHU�LQFLGHQW�UDGLDWLRQ�

ZLOO�KDYH�LWV�PRGH�FKDQJHG�RQ�H[LW��

❚ 7KLQN�RI�WKH�LQFLGHQW�UDGLDWLRQ�DV�UHVROYHG�

LQWR�WKH�WZR�HLJHQPRGHV��2Q�H[LW��WKH\�
UHFRPELQH�ZLWK�D�SKDVH�VKLIW�
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❚ &LUFXODU�ELUHIULQJHQFH�PHDQV�WKH�PRGHV�
DUH�FLUFXODU��,QFLGHQW�OLQHDU�SRODULVDWLRQ�
KDV�LWV�SODQH�URWDWHG�E\�WKH�SKDVH�VKLIW��

❚ *HQHUDO�FDVH�DUH�HOOLSWLFDO�PRGHV�

0LOHVWRQHV�RI�3RODULPHWU\

❚ ���������':'G�INE=A4_ > ?0aJXkK2G�@JO(Z/> XlD AJSJ@0GHXhZ0A4a0f'_ @CG�@VMNG�:JD\I(> A4?> ?YD\:0_ DF> IH@
❚ D5] �������
	�aVdJ<'@0?5Xk> ?JIH@0GQT'G�@VIQX�I(E0> Xb> ?BIH@0GQ9[X A5M
:X T'E=@0GQ> D :'_ R :JSJ@VMNG�A4?JI�:'?=ZCZ%> XlD A=SJ@0GHX @��VIN> ?=D�I(> A4?CfFdDVG�A0X�Xl@=Z`TJA4_ :'GQ> Xl@'G�X
❚ ������

�#@ R I�A4?BD A/?5X�> Z'@'GHX�I(E=@C_ > <4EJI�:0?=ZYI(E=@[DVG d=XlIH:/_I�A`E=:FSJ@bi\:VIHI(G�:=D�I(> SJ@[S'> G I(a=@+_ A0Z5<'@5Z > ?YD\@0G I�:'> ?X > Z5@5X\j�:0?=Z`GH@JM�@0GHX�I�AYI(E=@+TJA4_ @5X�A5M�:C9;:5<4?=@VI�:5Xh:'?:'?=:0_ A'<5d �#I(E0> X @JSJ@'?JI(a=:'_ _ d+_ @J:5Z'X�I�AYI(E=@[I�@'GQ9iFTVA4_ :0GQ> X\:VI(> A4?'j�]

❚ �����0DOXV�ORRNV�DW�WKH�UHIOHFWLRQ�RI�
VXQOLJKW�RII�D�ZLQGRZ�WKURXJK�D�FU\VWDO�RI�
FDOFLWH��+H�QRWLFHV�WKDW�WKH�LQWHQVLW\�RI�WKH�

WZR�LPDJHV�LQ�WKH�UHIOHFWLRQ�YDULHG�DV�KH�
URWDWHG�WKH�FU\VWDO��7KH�UHIOHFWLRQ�SURFHVV�
KDV�OLQHDUO\�SRODULVHG�WKH�OLJKW�

❚ �����%UHZVWHU�UHODWHV�WKH�GHJUHH�RI�
SRODULVDWLRQ�ZLWK�WKH�DQJOH�RI�UHIOHFWLRQ�
DQG�WKH�UHIUDFWLYH�LQGH[�

❚ �����)UHVQHO�DQG�<RXQJ�VXJJHVW�WKH�
WUDQVYHUVH�QDWXUH�RI�OLJKW�DQG�JLYH�D�
WKHRUHWLFDO�H[SODQDWLRQ�RI�0DOXV¶�
REVHUYDWLRQ��
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❚ �����)DUDGD\�OLQNV�OLJKW�ZLWK�
HOHFWURPDJQHWLVP�XVLQJ�SRODULVDWLRQ��+H�
VKRZHG�WKDW�D�SLHFH�RI�LVRWURSLF�JODVV�

EHFDPH�ELUHIULQJHQW�ZKHQ�WKUHDGHG�ZLWK�
D�PDJ�ILHOG��FLUFXODU�PRGHV��)DUDGD\�
5RWDWLRQ�RI�OLQHDU�SRODULVDWLRQ���)DUDGD\¶V�
LQVLJKWV�ZHUH�IXOO\�GHYHORSHG�E\�0D[ZHOO�

❚ ������
��5IHA �\@5X XlI(a=Z/> @=X�I(E=@+> ?=D\A4E=@'GH@'?JIX a0TJ@0GQTJA'X�> I(> A4?BA5M�TJA4_ :'GQ> Xl@JZ _ > <4EJIcfJ@=:'9[Xh:'?=Z> ?JI(G�A'Z4a=D\@5X�M�A4a'G�TJ:0G�:'9;@JIH@0GHX�I�A+Z0@=X�DFGQ> fV@[I(E=@K(TJ:0G I(> :0_ O�TVA4_ :0GQ> X�:VI(> A4?BA5M�?=A4> Xl@��(_ > ��@BX�> <4?=:0_ XV]
❚ �������'g X 	
@'G I
	LT'G�A'Z/a=D @=XbG�:=Z4> A R :FSJ@=Xb> ?BI(E=@U_ :0f+K(9I�A+Z49 G�:0?=<'@JO ] 	�@YX E=A R X I(E=@Vd[D :0?UfV@CG�@JMQ_ @JD\I�@JZ/eG�@JMQG�:=D�I�@=Z+:'?=ZUZ/> M MNG�:JD\I�@JZ/e��Na5X I�_ > � @BA4TFI(> D :'_'_ > </EJIl]
��_ XlA+Z4> Z TVA4_ :'GQ> X�:VI(> A4?B@��0TJ@'GQ9;@0?JIQX ��T'G�@JS'> A4a5X _ dTJA4_ :'GQ> Xl:VI(> A4? R :5X�A4?0_ dY:=X\XlA'DV> :VI�@JZ R > INEU_ > <4EJI ]

❚ ����¶V�%RVH�PDNHV�ZDYH�JXLGHV��KRUQ�
DQWHQQDV��OHQV�DQWHQQDV��SRODULVHG�
PLUURUV��0DGH�PLFURZDYH�SRODULPHWU\�D�

VFLHQFH��'HPRQVWUDWHG�ZLUHOHVV�
WUDQVPLVVLRQV��WR�WKH�5R\DO�,QVWLWXWLRQ��LQ�
������D�\HDU�EHIRUH�0DUFRQL�

❚ �����3RODULPHWU\�RI�VXQOLJKW�VFDWWHUHG�E\�
9HQXV�E\�/\RW��5HJDUGHG�DV�WKH�VWDUW�RI�
SRODULPHWU\�DV�DQ�DVWURQRPLFDO�WHFKQLTXH�

❚ ����¶V�%LUWK�RI�UDGLR�DVWURQRP\�ZLWK�
-DQVN\ DQG�ODWHU������¶V��5HEHU��&OHDU�
WKDW�*DODFWLF�UDGLDWLRQ�KDG�D�QRQ�WKHUPDO�
FRPSRQHQW�
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❚ � ��� 
CTJA4_ :'GQ> Xl:VI(> A4?YD\A4?=D @'TVIQX�:0?=ZUX�> <4?BD A/?VSJ@0?JI(> A4?5X
Z'@JMQ> ?=@=Z fFdBINE=@+82?5X I(> I(aJI�@[A5M��4:JZ4> AW^0?=<4> ?=@J@0GHX
KN8��#^'e�?=A R :JZ0:Vd=Xk8(^0^0^=O ��:5Z5A4TVI�@JZ fFd+G�:5Z4> A
:5X I(G�A4?=A49;@'GHXJ]

❚ � ��� ���
E=:'?=Z4G�:=X�@ �FE=:0G�> ?JI(G�A'Z4a=D @=X�I(E=@ �5I�A �\@=X
TJ:0G�:'9;@JIQ@'GHXb> ?JI�A+:5X I(G�A4?=A49bd[:'?=ZWT'G�@JZ4> D\IQXk_ > ?=@=:0G
TJA4_ :0GQ> Xl:JI(> A4?BA5M
@'_ @JD\INGHA/?��NXlD :VIHI�@'G�@VZUX I�:'GQ_ > <4EJI�e%I�A`fJ@
Z'@JIH@=D�I�@5Z`> ?+@JDV_ > T=X > ?=< f'> ?=:'GN> @=XJ]

❚ ���� +LOWQHU DQG�+DOO�DFWXDOO\�ILQG�
LQWHUVWHOODU�SRODULVDWLRQ��%ROWRQ�ILUVW�
LGHQWLILHV�D�GLVFUHWH�UDGLR�VRXUFH��7DXUXV�

$��ZLWK�WKH�&UDE�QHEXOD��6KNORYVNLL�
VXJJHVWV�WKH�IHDWXUHOHVV�RSWLFDO�VSHFWUXP�
LV�D�FRQWLQXDWLRQ�RI�WKH�UDGLR�VSHFWUXP�
DQG�WKDW�ERWK�ZHUH�V\QFKURWURQ�UDGLDWLRQ�

❚ �����$OIYHQ�DQG�+HUORIVRQ�DOVR�VXJJHVWHG�
WKH�GLIIXVH�UDGLDWLRQ�ZDV�IURP�WKH�
V\QFKURWURQ�PHFKDQLVP��3HRSOH�UHDOL]HG�

WKDW�V\QFKURWURQ�UDGLDWLRQ�VKRXOG�EH�
OLQHDUO\�SRODULVHG��(�SHUS�WR�%��EXW�QRERG\�
FRXOG�GHWHFW�D��FRQILUPDEOH��5D]LQ��
SRODULVHG�FRPSRQHQW��

❚ � � ���	��TFI(> D :'_5TJA4_ :'GQ> X�:JIN> A/?YZ'@VIQ@JD\I�@JZ`> ?
�
G�:0f
�#@/f'a0_ :UfFd��
A49Yf'G�A=S=X ��dB:'?=Z�
�:=XFE=: �F> Z�	 @4] ��?=Z
_ :JIH@0G�fVd
�cA4G I�:'?'Z �W:0_ GH:FS=@0?%]���E=@BMQ> G�X I�9;:0T[A5M
9;:J<+MQ> @0_ Z`> ?5X > Z0@B:'?+:=XlI(G�A4T5EVd=X�> D :'_JA4f �H@=D�IcE=:JZ
fJ@J@0?C9[:=Z5@ ]

❚ �'A'A4?5e4@��VINGH:J<':0_ :JD\IN> DkA/f ��@=D�IQX R @'G�@U> Z'@0?JIN> MQ> @5Z R > I(E
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❚ 'HJUHH�RI�SRODULVDWLRQ�LV�GHILQHG�DV�WKH�
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❚ 7KH�SRVLWLRQ�DQJOH�RI�WKH�OLQHDU�SRODULVHG�
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❚ 7KH�WRWDO�LQWHQVLW\�GLVWULEXWLRQ�LV�WKH�
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RI�PDJQHWLF�ILHOGV��WKURXJK�WKH�GLUHFWLRQ�
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