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Bündelblockausgleich

Mapping

Deghosting

lokale Registrierung mit Rotationsmodell

Schätzung der Brennweite

Eingabebilder
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hYV ��hYKNM � qZ{ dƒV XYQIME{ OTg[SRM hZMeU �fK[gNhYMeUuVRqYacX MeK[dZM�`bK[acX
|

qZm@M^Uig V 	 	@M^dYhYM �€MEririM=�ROTd

� K[g[hZMeUid KN`brex

3�MedZd hYM^U/� acX•] MedZjuhZMeU � V QIM^UWV1VRqYacXId•qYUCK[d MeKNdYMz{ Me` rWSTM^g[MeS rWM � KNacXsrWqYdYS MeU { OTg[S r��

KN`brBhYK[M �fM^UiMeacXZd qZdYS8hYMeU 
�O 	@OTgNOTSTKNMwdYK[acXsrFdZORr ]fM^dYhYKNS���hYV�jRM^K[dYMI\eqY`
|

V rW\^g[KNacXYM

0

dpo

{ ORUiQIV rWKNOTduVRqY`zhYM^U7�fKNg[hYQuMedZSTM_MedsrWdYORQIQuMed ] MeUbhYMed jlVRdZdyx �PqYacX hYKNMe`iM 
 VlrW`WV acXYM

{
|

qZXYUbriM!\eq `iMeXZU SRqZrWM^d �!UbSTMemYdZK[`i`bMedBK[d  

„�!

x5J1V �bMehYO acXBKNQ �Pg[gNSTMeQuMeKNdYMedLhZK[M �€VRQuMeUWV

mnMegNK[M^mYK[S mnMeK 	Yg V dƒVRUiM^d��p\^MedYM^d rWUiVRdY`bg V riK[MeUbMed mY\^]€xnmnMeK MeK[dZMeU � qZdYhYqYQIVRqZ{ dƒV XYQIM

UbORrWKNMeUbMed jlVRdZd��pQvq �vM^K[dYM �RJPo 
 O�	nOTg[OTSRK[MzmnMeUbMeacXYdYMErz] MeUihZMed��YqZQ hZK[M g[OTjlVRgNM � M^STK o

` rWUbK[MeUbqYdYS qYdYh�hYMed XYKNMeUi\^q 	ƒVR`i`bMedYhZMed*STgNOTmƒVRgNMed �PqY`iSTgNMeKNacX \^q qYdsriMeUi` r
|

qZri\eM^dyx

JLKNM 
 O�	@ORg[OTSTKNMLK[` r VRqYacX�VRmYX‚| V dYSTK[S �ROTd�hZMed g[OTjlVRgNMed �_MeSTKN`brWUbK[M^UiqYdYSRMedyx �!KNdYM€STqZrWM

gNOTjlVRg[M �_MeSTKN`brWUbK[M^UiqYdYSBXƒV rf\eqYU )ƒOTgNSTM��•hƒV �F`iKNacX \^] MeK �fKNg[hYM^U QIV5�pK[QIVRg�| qYmnMeUbg V 	 	@M^d

qZdYhtjlVRqYQ )ƒM^XYg[M^U K[Q

|

� m@M^Uig V 	 	YqYdYSR`imnMeUiM^K[acX��TORUiXƒVRdZhYMed `iKNdYhyxfJ1VR` KNQ 	YgNK[\^K[MeU r

]_KNMehYM^UiqYQ��ZhYV �F\^]_KN`iacXYM^d hYMed �fKNg[hYM^Uid M^K[dYM  VRacX•mƒV Ui`iacXYV { r MeUijlVRdZd•rf]_K[Uih xZJLKNMe`iM

 PVRacX•mƒVRUb`iacXƒV { r QFq �PVRmnMeU
|

qYmnMeU
	ZU
|

qZ{ r ]fM^UihYM^dyxM3�M^dYdvM^K[d #�MeUbj QIVRgN`ij•UiK rWMeUbK[qYQ m@M^K o

`�	YK[M^g[` ]fM^K[`iMuhYKNM

|

�PXYdYgNK[acXYj MeKNr
|

qYmnMeUb`iacXYUbKNrbrWMed�]_K[Uih ��`iO�]_KNUih hYK[M^`iM  VRacX•mƒV Ui`iacXYV { r

KNd hYK[M1
 O�	@ORg[OTSTKNM1VRqZ{ SRMedYOTQuQuMedyx��PqZ{�hZMeU VRdYhYM^UiM^d��pM^KNrWM€QFq �IQIVRd VRmnMeU_\eqYM^Ui` r

]_KN`i`bMed��•]fM^g[acXYM$�fK[gNhYMeUC`iKNacX
|

qYmnMeUbg V 	 	@M^dyx J1VR\eqIQFq �vQIVRduhYK[M 
 O�	@ORg[OTSTKNM jRM^dYdYMed x

� OTQIK ruK[`brIhYKNM 
 O�	nOTg[OTSRK[Me`bacX
|

V ri\eqYdYS�MeKNd �CMeU { VRXYUiM^d�� hƒVR` K rWM^UWV riK � \E]_K[`iacXZMedthYM^U

�_MeSRK[`briUiKNMeUiqZdYSwqYdYh 
�O�	nOTgNOTSTK[M^m@M^`briK[QuQFqYdYS ]fM^acXY`iM^gNr5x

�6������� 
 �&7�� % $& !7:���/7 7:9!$&�

�!KNd SRqZrWM^U � K[ds] MeK[`_V qZ{ hZK[M1U,| V qYQIgNK[acXYM � mYX‚| V dYSTK[SRjRMeK r_hYMeU �fKNg[hYM^UzK[d hZMeU F VRdZOTUWVlo

QIVRM^m@M^dYMCK[`br‚hZMeU � mY` rcVRdZhBhYM^U��fK[gNhYMeUy\^qYMeKNdƒVRdYhZMeUex JLM^U � mY` rcVRdYh K[` r VRg[`�hZK[M � |VRdYSTM
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hYMeU921MeUiVRhYMF\E]_K[`bacXYMed � #�KNrbrWM^g 	YqYdZj•riMed8\E]fM^K[MeU9� K[g[hZMeULV qZ{ChYMeU9F�VRdYOTUiVRQIVROTmnMeU o

# |VRacXYM hYM �ƒdYKNMeUbrex6�fKNg[h 	ƒVRVRUiMuQIK rFM^K[dYM^Q � mZ`brcV dYh���hYM^UwqYdsrWM^UwMeK[dZMeQ 2€UbMedY\E]fM^Ubr

g[K[M^SRr�� VRqYacX � V dYhYK[hYV rWM^d�STM^dƒVRdYdsr��‚] MeUbhYMed�`
	 |V riMeU€{ |qYU€hYK[M Q |OTSTgNK[acXYM^d  VRacX•mƒVRU o

`iacXƒV { riMed ]fM^KNrWM^U_qYdsrWMeUb`iqYacXsrex

3�M^dYd�hZK[M1K[d hƒV ` F�VRdYOTUiVRQIVuV mYSTMemZK[g[hZM^rWM^d=�fK[gNhY\eM^d•riUiM^d

�

���

�

� \^] MeKNMeU �fKNg[hYM^U��

�

�

\eqI] MeK r �ROTd M^K[dƒV dYhYMeU g[KNMeSTM^d��s`iO ]_K[Ubh hYKNMe`iM  V acX mYVRUi`bacXƒV { rA�RMeU ]fOTU { MedyxZJLK[M 
 Med o

rWUiM^d ]fM^UihYM^d�QuKNrfhYMeQ #�KNdYK[QFqZQ hZMeU QIV5�pK[QIVRg[M^d � qZ`ihYM^XYd•qYdYS

� ��� �

� hYM^U��fK[gNhYMeU

K[d hYMeU F�VRdYOTUiVRQ V OTm@M^U # |V acXYM€dYOTUiQuK[M^Ubr��YqYQ�M^K[d # V �uqYdƒVRmZX |VRdYSTKNS �TOTd hYMeU �fKNg[hpo

STU |O	�RM \^q~XƒVRmnMed x

0

Q ) VRgNg MeKNdYMeUuUiORriK[M^UiMedZhYMed � V QIM^UWV•j |ORdYdYMed hYK[M=�fKNg[hYSTU |O	�TM^d

�

� �

�

�

�

�

M^K[dYM^` �€VRdYhYKNhƒV riMed 	ƒVRVRUiM^` `iM^XYUL` rcVRUbj mnMeKNQ 	Yg V dƒVRUiM^d�# V 	 	YK[dZS@�TOTdZMeK[d o

VRdYhYM^U€VRms]fM^K[acXYM^d���]fM^dYd�hZK[M��€VRQuMeUWV ` rcVRUbj `bacX•] MedZj•rex�J1VRdZd8K[`br V qYacX•hYMeU � m o

`brcV dYh•hYMeU �€VRQuMeUiVR\eM^d•riUiM^d `bMeXYU€XYO acXyx�JLqZUiacX•hYMed
�1OTUiUbMejsrWqZUb{ VRjsrWORU

�

� �

�

�

�

� �

�

]_K[Uih �TM^UiXYKNdYhYM^Ubr�� hƒV �IM^K[STM^d•rig[KNacX ] MeK r��TOTdYM^K[dƒV dYhYMeU g[KNMeSTM^dYhYML�fKNg[hYM^U m@M^K�hYMeU 
�Olo

	@OTgNOTSTKNMemnMe`briK[QuQFqYdYSPdYK[acXsr1| qYmnMeUb`iM^XYMed ] MeUbhYMed �•] OTmnMeKƒQIVRdwhYM^d �1OTUbUiMejsriqYUb{ VRjsriOTU

hYMe` ]fM^STMed QuKNr��

&

`ijlVRgNK[M^Ubr���hYVRQIK r hYK[M^`iMeU d•qYUvM^K[dYMIqYdsrWM^UiSTM^OTUihYdZM^rWM � OTgNg[Mw`�	YK[M^gNr5x

3�OTQuKNrBhƒVR`wM^Ui` rWM �1UiK rWMeUbK[qYQ \^qYU �fM^`brWKNQIQvqYdYS*hYM^U  VRacX•mƒV Ui`iacXYV { rWM^d hYM^UFdYOTU o

QIKNMeUbriM � mZ`brcV dYh

�

�

� hYMeU �€VRdYhYKNhƒV riMed K[d hYM^U F�VRdYOTUiVRQIVRMemnMedYM€KN`br&%

�

�

�
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J1VzhYK[M �PmY`br
|

VRdYhYMCmnMeKK�RMeUb`iacXYKNMehYM^dYMed F�VRdYOTUiVRQIVTVRqZ{ dƒV XYQIM^dLqYdsrWM^Ui`bacXYK[M^hYg[KNacXB`bK[dYh��

QFq �wMeKNdYM9�fM^`iacXYU
|

VRdYj•qYdYSIhYMe` � mZ`brcV dYhY` MeUb{ ORg[STM^d��ZqYQ�hYK[MG� K[g[h 	ƒVTVRUbM1VRg[` � V dYhYK o

hƒV rWM^dv{
|

qYU�MeK[dZM ] MeKNriMeUbM #�Me`b`iqYdZS hZMeU

|

�PXYdYg[KNacXYjRM^KNr�VRqY`i\^qs]
|

VRXYg[M^dyx � OTXYMzdZOTUiQuK[M^UbrWM

� mY` r
|

VRdYhZM mnMehYM^qZrWM^dvKNQ � gNg[STM^QIM^K[dYM^d��^hYV �PhZK[MCm@M^K[hYM^d � K[g[hZMeU ]fVRXYUb`iacXYM^K[dYgNK[acXvj MeK o

dYM  V acX mYVRUid `iKNdYh�� j•g[MeKNdYM dYORUiQuK[MeU rWM � mY` r
|

VRdZhYM m@M^hYMeqprWMed ��hƒV �8hYKNM��fKNg[h 	YVTVRUiM

QIK r XYOTXYM^U43 VRXZUi`iacXZMeK[dZg[K[acXZjRMeK r  VRacX•mƒV Uid `bK[dYh x

JLK[M �fMe` rWK[QuQFqYdZS*hYMeU �1mnMeUbSTUiM^dY\eM hYMeU �PmY`br,| VRdYhYM jlVRdZd hYqYUbacX�M^K[dYMu{ Me` rWM 
yVRXYg

OphYM^UfV qYacX hYqYUbacX hYKNM �ROTUiXYM^UiSTM^XYMedZhYMed � mZ`br
|

V dYhYMLmnMeUbMeacXYdYMErz] MeUihZMedyx
�fMeKnUiM^g V riK �

|
VRXYdYgNK[acXYM^d 3 K[dYj MegNdw\^]_K[`bacXYMed \E]fM^K�� qZ{ dYVRXYQuMedwMeKNdYMeU UiORriK[MeUbMedYhZMed��€VRQuMeUWV jlVRdYd

Q VRd�hYMed �PmY`brWVRdYh hYqZUiacX hYM^d MeUi` rWM^d 
�UiVRdY`ig[V rWKNOTdY` �TMejsriOTUv\E]_K[`iacXZMed hYMeQ 
 Med o

rWUiqZQ
hYMe` �_M^{ MeUbMedY\^mYK[gNhYMe`CqYdZh hYM^Q 
 MedsrWUbqYQ�`iM^K[dYM^`  PVRacXZ{ OTgNSTMeUb` VRg[`!M^K[dYM^d �_M^{ M}o

UiMedZ\5VRmY` rcVRdZhImnMed•qZri\eMed xZJ1VLhYM^U63 K[dYj MegƒUiM^g V riK �BjROTdZ`brcV d•r KN`br��R`iK[dZhIV qYacX dƒV acXZ{ OTg o

STMedYhZM � K[g[h 	ƒVTVRUbMfK[Q
|

VRXYdZg[K[acXZMed � mY` rcVRdZh��ROTdYMeKNdƒVRdYhZMeUCMedsri{ M^Uidsr5x•J1V hYqYUiacX KN`brChYKNM

�pqYacXYMPdƒVRacX� PVRacX•mƒVRUb`iacXƒV { ri`ijlVRdYhZK[hƒV riMed `bK[acXYM^UiM^U��•hƒV€Q VRdudYKNacX•rC] MeK rWM  VRacX•mƒVRU o

`iacXƒV { ri`ijlVRdYhZK[hƒV riMed mnM^rWUiVRacXsrWMEr��shƒVLhYKNMe`bMzhƒVRdYdw] MeK r
|

qYmnMeU!hYM^Q 21UiMedZ\^] MeUbr gNK[MeSRMedyx

JLK[Me`bMeU �PmY`brWVRdYh jlVRdYd hƒVRdZd `ijlVRg[KNMeU rz]fM^UihYM^d��ƒqYQ/MeK[dZM�#ƒM��pKNmYg[M^UiM&� mZ`brcV dYhY`iQuMe` o

`iqYdYS \^q~MeUbXƒVRg rWMed x7�fM^KP\^qtXYOTXYM^Q �pjlVRgNK[M^UiqYdYSR`b{ VRjsrWORUu] MeUbhYMed �bMehZOpacXt\^q �pKNMegNM

	ƒVRUWV g[g[M^g[M  VRacX•mƒVRUb`iacXƒVl{ rWMed�MeUb\eMeqZSRr�� hYKNM1dYK[acXsr_qYd•mnMehYKNdYSRr \eqYU7� KN`iqYM^g[g[M^d �CMeUimnMe` o

`iMeUbqYdYSBhYMe`AF VRdYORUWVRQIVR`!{}| qYXYUbMed�� VRmnMeU hYK[M �fM^UiM^acXYd•qYdYSN�TM^Uig[VRdYST`iVRQIM^dyx JLMe` ]fM^STMed

QFq � hYK[M$3�VRXYg�hZMe` �pjlVRg[KNMeUbqYdYST` { VRjsrWOTUb`_VRdYSTM^QIM^`i`iM^d M^Ub{ OTgNSTMedyx
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 K[acXsr d•qYU hYMeU � mY` rcVRdYht`bOTdYhYM^Uid K[dZ`imnMe`iORdYhYMeUbM*MeKNd # V ��{ |qYUIhZK[M

|

�PXYdYgNK[acXYj MeKNr

hZMeUG�fKNg[hYM^U qYdsriMeUiM^K[dƒV dYhYMeU1Qvq �@�TM^Ub] MedYhZM^r ]fM^UihYM^d���qYQ�MeK[dZMed8`iKNacXYMeUbMed g[OTjlVRgNMed

 PVRacX•mƒVRU1\^q mnMe` rWKNQIQuMedyx JLK[M

|

� XYdYgNK[acXYj MeK r€K[`brLOR{ r1`iacXs]_KNMeUiKNS \eq•mnMe`briK[QuQIM^d�� hYV

hZK[MN� K[g[hZMeU��TMeUbUWVRqZ`iacXsr `iK[dZhyx �PqYacX8hYK[M #�Me`b`iqYdZS hZMeU

|

�PXYdYg[KNacXYjRM^KNr1jlVRdZd
�pacXs]_K[M}o

UbK[STj MeK rWMed�XYM^U �TORUimYUbK[dYSTM^d��ChƒV�hZMeUuMQ�TM^dsrWqYM^g[g[M

|

�PmnMeUbg V 	 	YqYdYST`bm@M^UiM^K[acX hZMeU �fK[gNhYMeU

dZK[acXsr M��ZVRjsrLmnMe`briK[QuQvr_]_qYUihZMRx��C`Pm@M^`briMeXsrLKNQIQuMeU hƒV `*F!UiORmYg[M^Q �ƒhƒV ���fKNg[hYM^U g[O o

jlVRg UiMeSRK[`briUiKNMeUbrf]fM^UihYM^d�qYdZh�M^K[dYML{ M^XYg[M^UimnMeXƒV { riM^riM � o1#�V rWUbKH� STMe`bacX |V rW\Er_]_K[Uih �YhYK[M

V qZ{nhYMeU$#�M^dYSTM hYM^U �1OTUiUbMe`
	nOTdYhZMedY\ 	YqYdYjsrWM mnMeUiqZX•rexK3�MedYd hYKNM4�fK[gNhYMeU VRqY`!STUbO	�TM^d

XZOTQIORSTMedYM^d �fM^UiMeKNacXYMed mnMe` rWMeXZMed��T`bO1g[KNM^{ MeU r hYK[M g[OTjlVRgNM �_MeSTKN`briUiK[M^UiqYdZS MeKNdYMf{ VRgN`iacXYM

� OTQuOTSTUWV 	YXYK[M x 3�MedYdBhYK[M XYOTQuOTSTM^dYMed �fMeUbMeKNacXYMzVRqZacXvK[d |VRXYdZg[K[acXZMeU )ƒOTUiQ KNdvV dYhYMEo

UbMed � K[g[hZMeUid �TORUiXƒVRdZhYMed `bK[dYh��•hYKNMPKNd 3 KNUij•g[KNacXYjRM^KNr jRM^K[dYMPg[OTjlVRgNMed  VRacX•mƒV Uid `iKNdYh��

jlVRdZd hZK[M �pacX |VlrW\eqZdYS hYM^U

|

� XYdYgNK[acXYj MeK r VRqZ{72€UbqYdYhYg[VRSTMFhYM^U€m@M^UiMeacXZdYM^riMed #�V rWUbKH�

riUiORri\ehYM^Q MeKNdYMed�XYOTXYM^d 3�MeU rIXZMeU �ROTUimZUiK[dZSTMedyx J1VR` F!UbOTmYg[M^Q K[` ruK[d hYMeU � Ubm@M^KNr

dZK[acXsr STM^g
|

OT` r��•]_K[Uih �bM^hYO acX hYqYUiacX hYKNM �PmY`brWVRdYhY`bQIM^`i`iqZdYSIqZdYh K[dYK rWK[VRg[M �pacX
|

VlrW\eqZdYS

hZMeU 
�O 	@OTgNOTSTKNMPrWM^K[g ]fM^K[`iM1qZd•riMeUbhYU |qYacjsrex

� ��� � � $"
"� ��� "��%����
&� �  � ��$ ����
&�

� Q'hYKNM

|

� XYdZg[K[acXZjRMeK r hYMeU � K[g[hZMeUF\^q mnMe` rWK[QuQuMed�� ]_K[Uih M^K[dY` hYM^Uwm@M^K[hYM^d �fK[gNhYMeU

V g[` hƒVR`��_M^{ M^UiM^dY\emYKNg[h { M^`briSTMegNMeSRr qYdYh hYVR`zVRdZhYMeUbMG�fK[gNhu]_KNUih VRd hƒVR` � ME{ MeUbMedY\^mYK[gNh

SRUiOTm�g[OTjlVRg UiM^STK[` rWUiKNMeU r5x!JLKNM STUiOTmnM �fME]fM^STqYdYST`b`iacX
|

VlrW\eqZdYS �ƒdYhYMEr V qZ{LM^K[dYM^UuSRUiO o

mnMed F � UWVRQuK[hZMedYM^m@M^dYM hYMeUL2€VRq ��	 � UWV QIKNhYMvQuKNr hYMeQ 
 UWV dY`ig[V rWKNOTdY`iQuO hYMegNg ` rcV rbr5x

JLM^U 
 UWVRdZ`ig VlrWK[ORdY` �RMejsrWOTU�VRqY`�hYM^Q 
 UWV dY`ig[V rWKNOTdY`iQuO hYMegNgsMeUiQ |OTSTgNK[acXsr��,M^K[dYM^dwSTUiORm@M^d

UbMeacXsrWM^acj•K[STM^d

|

� m@M^Uig[V 	 	YqYdZST`imnMeUbMeK[acX hZMeUfmnMeKNhYMed��fK[gNhYMeUC\eq mnMe` rWKNQIQuMedyx � K[MeU XƒV r

QIVRd�hƒVRdYd hYKNM #
|

ORSTg[KNacXYjRM^KNr��‚hYM^d #�KNrbrWM^gN] MeUbrvhYMe`FVRmY`iORg[qZriMed O hYMeUBhYMe` 
•qƒV hYUWVlo

riK[`bacXYMed82€UiVRqs]fM^Ubrb{ MeXYgNMeU
|

qYmnMeU1hYM^d

|

� m@M^Uig[V 	 	YqYdZST`imnMeUbMeK[acX•KNd mnMeKNhYMed �fKNg[hYM^Uid*\^q

mnMe` rWKNQIQuMedyx

JLKNMe`bM )ƒOTUiQ hYM^` �CMeUiSRg[MeKNacXYMe` {
|

qYXYUbriMLK[d hYMed �PdsriMeUi`bqYacX•qYdYSTM^d KNd� �

!

�bMehZOpacX dYKNacX•r

\^q `iKNacXYMeUbMed �!UiSRMemYdYKN`i`bMedyx JLK[Mum@M^`brWM^d �!UiSTM^mYdYK[`b`iM dYVRacX  �

!

mZK[g[hZM^rWM hYKNM �1UiM^qY\Eo

j OTUiUbMeg[V rWKNOTdY`b{ qZdYjsrWK[ORd %
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JLKNM��1UiMeqZ\ejRORUiUiM^g V riK[OTd•KN`br MeKNd #�V � {
|

qZU hZK[M

|

� XYdZg[K[acXZjRMeK r€hYMeU93�MeUbriM \^] MeK[M^UB` rWO o

acXYVR`briK[`iacXZMeUNF!UbOT\eM^`i`iM �

(

�

�

�

x%�pKNMwjlVRdYd�VRqZ{4� K[g[hZMeUid•STM^QIM^`i`bMed�] MeUbhYMed ��hƒV hYKNMe`bM

V g[` `briOpacXYVR`briK[`iacXZM F!UiOR\eMe`b`iMBm@MErWUWV acX•riM^r ]fM^UihYM^d j
|

OTdYdZMed  

��!

x

JLKNMe`bM � dZdƒVRXYQuM KN`brBdYORr ] MedYhYKNS�� qYQ �PqY`i`iVRSTM^dk| qYm@M^UvhYKNM��fKNg[hY` rWUbqYjsrWqYU \eq QIVlo

acXZMedyx �!K[d �fKNg[h8jlVRdYd VRgN`LMeKNdYMwSTgNMeK[acXZSTUiO	�RM # V riUiKH�*m@M^g[M^SRr1QuKNr 
 qp{ VRg[gN` � VRUiK[VRmYgNMed
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hƒVRUiSRMe`briMegNgNr ]fM^UihYM^dyxƒJLK[M 
 qZ{ VRgNg[` �RV UiK V mYg[M^dumnMeKNdYXƒVRg rWM^d hYKNM 3�VRXYUi`bacXYMeKNdYg[KNacXYjRM^KNriMed

hYMe` �PqZ{ rWUbM^rWM^dY` MeKNdYMe`FmnMe` rWKNQIQvriMed 21UWVRqs] MeU rWMe`wKNd MeKNdYMeUFmnMe` rWKNQIQvriMed F OT`iK rWK[ORd

hYMe` �fK[gNhYMe`^x �PQ � qZ`i`WV STMed |qZm@M^UPhYM^d�#�K ririMegN] MeU r O hYM^U � VRUbK VRdZ\1MeK[dZMeU 
 qZ{ VRg[gN` � Vlo

UiK V mYg[M \eq QIVRacXYMed �ZK[` r Me`fdYORr ] MedYhYKNS MeK[dZMLXYOTXYM � dY\eVRXYg:�ROTd=�fK[gNhYMeUbd \eq dYM^XYQuMed

� �!dY`iM^QFmYgNMeQuMe`i`bqYdYS

	

x��fMeK hYMeUL] MeK rWMeUbMed � dYdYVRXYQuM��yhƒV � �bMehYO acX�M^K[d8XYORQIOTSRMedYM^U

`brWO acXƒVR` rWKN`iacXYM^U*F!UiOR\eM ���TOTUbg[KNMeSRr��ZjlVRdYd hYK[M^` �bMehYO acX*VRqZacX VRqZ` M^K[dYM^U #�Me`b`iqYdYS m@M}o

UiMeacXZdYM^r ] MeUbhYMed x �!K[d~XZOTQIORSTMedYM^UI` rWO acXƒVR` rWK[`bacXYMeU�FCUbOT\eM � Medsri`brWM^Xsr��f] MedYdt\ x?�Px

MeK[d=�fKNg[h M^K[dYM^d*VRhYhZKNrWKH�TM^d XZOTQIORSTMedYSRMed �PV qY`iacXYM^d*qYdsrWM^UigNK[MeS r� 

��!

x �!K[dYM^d�`bOTg[acXZMed

FCUbOT\eM ���R{ |qYU!hZMed hYK[M'# Me`i`bqYdYSTM^d VRqZ` �CdZ`WVRQFmZg[MeQuMe`b`iqYdZS qZdYh V qY`!MeKNdYMeU |ORUbrWgNK[acXYM^d

#�Me`b`iqYdYSISTg[M^K[acX `iKNdYh��YdZMedYdsrPQ VRd M^UiSTO hYK[`bacXyx

JLK[M'� dYdƒV XYQIM �ZhƒV � �fK[gNhYMeU XYOTQuOTSTM^dYM ` rWO acXƒVR` rWK[`bacXYM9F!UiOT\^Me`b`iM€`iKNdYh��•]_K[Uih K[d hYM^U

]fM^KNrWM^UiM^d JLK[`bj•qY`i`bK[OTdYM^d �ROTUWVRqZ`iSTM^`iM^ri\^rexYJ1VR` �fK[gNh �

(

KN`br K[du`iM^K[dYM^U qZUi`
	ZU |qYdYSRg[K[acXZMed

) ORUiQ STM^STMemnMed��@hƒVR`*�fK[gNh �

�

K[`brPqYQ$hYM^d8hYMed �PmY`brWVRdYh �=�RMeUb`iacXYOTmnMed x�JLK[M � qY` o

	YU,| VRSRqYdYS•hYMeU��fKNg[hYM^UFK[` rwhYKNM=2€UiVRqs]fM^UbrWKNdZ{ OTUbQ V riK[OTd ��`bOTQIK rwK[` r hƒVR` #�M^`i`iM^d hYM^U

�€UbMeqY\^jROTUbUiM^j VlrWK[ORd�QuKNr �PK[g { MLhYM^U*21UWV q•] MeU rWM hYqYUbacXZ{}| qYXYUbmƒVRUex
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3�M^dYd8m@M^K[hYM �fK[gNhYMeUPK[hYM^dsrWK[`bacX8`iKNdYh*Medsri`
	YUbK[acXsr€hYK[M �1UiMeqZ\ejRORUiUiM^g V riK[OTd hYMeU �PqZrWOlo

jROTUbUiMeg[V rWKNOTd %
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VRg[`bOI]_K[Ubh*hYOTU r hZK[M � Meg[mZ`br
|

V XYdYg[KNacXYjRM^KNr hYMe`G� K[g[hZMe` qYdYh8`iM^K[dYM^U �RMeUi`bacXYOTmnMedYM^d � V o

UiK V d•riM1STMeQuMe`b`iM^dyx

� 
"� # �-��������� ��� � � $�
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�� �  � ��$ ���-
��

3�M^dYd8hYK[M F!UiOT\^Me`i`bM `brcVlrWK[` rWKN`iacX8qYdƒV mYX
|

VRdYSRK[S `bK[dYh � `iO XYV rLhYKNM �1UiM^qY\ej OTUiUbMeg[V rWKNOTd

hYMed@3�MeU r

�

x # VRd j V dYd hƒVRUiVRqY` V m@M^U dYKNacXsrzhYKNM qYQuSTMej MeXYU rWM

0

Q 	YgNK[jlV rWKNOTd VRgN`7�fM}o

]fM^K[` hZMeU ` rcV riK[` rWK[`bacXYMed �PdƒVRmZX
|

VRdYSTKNSTjRM^KNr { OTUiQvqYg[KNMeUiM^dyx JLK[M �1UiM^qY\ej OTUiUbMeg VlrWK[ORdB]_K[Ubh

dYOTUiQuK[M^Ubr��@qYQ�hYK[MFj OTdYj•UiMErWM �fMeqZUbrWM^K[gNqYdYS
|

qYmnMeU1hYKNM

|

� XYdZg[K[acXZjRMeK r1\eq mnMejRORQIQuMedyx

�PQ hYK[M

|

� XZdYg[KNacXYjRM^KNr hZMeU mnMeKNhYMed �fK[gNhYMeU \eq QIM^`i`iM^d�� ]_KNUihtV dYSTMedZOTQIQuMed � hYV �

hYK[M9�fKNg[hYM^UzK[hZMedsrWKN`iacX `iK[dZh�qYdZh�`bK[acX d qZUPhYqZUiacX MeK[dZMed 
�UiVRdY`ig[V rWKNOTdY` �TMejsriOTU_qYdsrWMeU o

`iacXYM^K[hYM^dyx �!K[d �fKNg[h ]_K[UihvK[dFhƒV ` �€O OTUbhYK[dƒVlrWMedZ`�� `briMeQ hYMe` �_M^{ M^UiMedZ\emYKNg[hYM^`!qYQ�hZMed


�UiVRdY`ig[V rWKNOTdY` �TMejsriOTU �RMeUi`bacXYOTmnMedyx 3�MedZd*d•qYd8hYMeU

|

�PmnMeUbg V 	 	ZqYdYST`bm@M^UiMeKNacX8STqZr m@M}o

UiMeacXZdYM^rP]_qYUihYMBqYdYh�hYMeU 
�UiVRdY`bg V riK[OTdY` �TM^j•riOTU UiK[acXsriK[SuK[`br��ƒ`iOu{
|

qYXYUbr hYKNMBdZOTUiQuK[M^UbrWM

�€UbMeqY\^jROTUbUiM^g V riK[OTdY` { qYdYjsrWKNOTd %
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�PmYmYKNg[hYqYdZS

…

x � % �!K[dZM �€VRQuMeUiV ]_qZUihYMI\eqYM^Ui`br �TOTd�UiM^acX•ri`FdƒVRacX�g[KNdYj•` qZdYh hƒVRdZd

] MeK rWM^U �TOTd qZd•riMed dƒVRacX ORm@M^d qYdYh ]_K[M^hYMeU �TOTd gNK[dYj•`vdYVRacX UiM^acX•ri`wSTMe`bacXs]fM^dYjsr5x

� K[M^U KN`br MeK[dZMPM^Ub] MeKNriMeU rWM � �RJ

	


�O�	nOTgNOTSTK[M7�ROTUiXYVRdYhYM^d��phZK[M QIK r hZMeU 
 O�	nOTg[ORSTK[M^m@M^` o

riK[QuQFqYdYSwM^Ui` rWMegNgNrz]_qZUihYM x@JLKNM9�fK[gNhYMeUfXƒVRmnMed QIM^XYU_VRg[` d•qYU_M^K[dYM^d �COTUbS
|

VRdYSRMeUex

\^qYQ 3�MeU r




x#3�MedYd hYKNM �fKNg[hYM^U � |OTg[gNK[S�`brcVlrWK[` rWKN`iacX qYdƒVRmZX‚| VRdYSTKNS*`iKNdYh���`bO•MeUiX�| VRgNr

QIVRd hYM^d=3�MeU r

�

x

� OTQIK rfXYV rzQIVRd M^K[dYM^d�3�M^Ubrz\E]_K[`bacXYMed

�

qYdYh




VRg[` # V �F{}| qYU hYK[M

|

� XYdYgNK[acXYj MeK rzhYM^U

� K[g[hZMeUex $RMuSTU
|

O	�TMeU hYM^UL3�MeU r�� hYMe` rWO*X
|

ORXYMeU K[` rvhYKNM 3 VRXZUi`iacXZMeK[dZg[K[acXZjRMeK r��‚hƒV ��hYK[M

� K[g[hZMeU
|

V XYdYg[KNacXwVRgN`iO1mnMedƒVRacX•mƒV UbrC`iKNdYhyx��PqYacX XYK[M^U�K[` r!MeKNd �pacXs] Meg[g ]fM^Ubr dYORr ] MedZhYK[S��

qZQ hYK[M€`iKNacXYMeUbMed� PVRacX•mƒVRUbd �TOTd�qYdY`bK[acXYM^UiMed \eq qZd•riMeUb`iacXYM^K[hYM^dyxyJLM^U�3�MeU r `bOTg[g rWM

KNQ � gNg[STM^QIM^K[dYM^dBM^XYMeU�M^acXsrWM  V acX mYVRUidN�RMeUb] MeU { MeduVRgN`  PKNacXsrWdƒVRacX•mƒV Uid VRdYdZMeXYQuMed��

qZQ 	@OT`bKNriK �TM1)ƒM^XYg[`bacX
|

V rW\^qYdYSTM^d \^q �TM^UiXYKNdYhYM^Uidyx 3�MedYd�hYK[M 21UiMedZ\eM
|

qYm@M^Ui`bacXYUiK rirWM^d

]_KNUih���`iO*] MeUbhYMed�m@M^K[hYM@�fK[gNhYMeUbd VRgN`  VRacX•mƒV Uid STMej MedYdZ\eMeKNacXYdYMErIqZdYh MeK[dZM dYMeqZM

�€VRdsriM K[d hYMed  VRacX•mƒVRUb`iacXƒVl{ rW`iSRUWV 	YXZMed MeKNdYSTM^{
|

qZSRr �

…

x �

	

x J1V•hYK[M �fK[gNhYMeU hYqYUbacX

� MegNg[K[SRjRMeK rW`bqYdsrWMeUb`iacXYKNMehYMIm@M^MeKNd$#ƒq �Rrv`iKNdYh�� MeQ 	 �ƒMeXZgNrF`bK[acX8�ROTUvhZMeU #�M^`i`bqYdYS8hYM^U

�

��� / hYM^d #�KNrbrWM^gN] MeUbr �

(

mY\^]€x��

�

hYMeU 21UWV q•] MeU rWM KNQ

|

� m@M^Uig[V 	 	YqYdZST`imnMeUbMeK[acXZM

KNd mnMeK[hZMed �fKNg[hYM^Uid V mY\eqY\^K[M^XYMedyx��pOTQuKNr K[` rzhYKNM �TORg[g[` r
|

VRdZhYK[STM )ƒOTUiQ hYM^UA�TM^Ub] MedYhZMEo

riMed dYOTUbQIKNMeUbriMed��1UiM^qY\ej OTUiUbMeg VlrWK[ORdY`b{ qYdZj•riK[OTd:%
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|
qZm@M^UvhYM^d

|

�PmnMeUig[V 	 	YqZdY`imnMeUbMeK[acX

'

M^r ]fVR`wUbOTmYqY` rWMeUvSTMeSTM^d
|

qYmnMeUFhZMeUN� K[g[hZ`br
|

ORUiqYdYS

hZqYUiacX �fM^g[M^qYacXsrWqYdYSR`
|

VRdYhZMeUiqZdYSYxsJLKNM$�PmYmYKNg[hYqYdZS � K[`br�hYKNMfhYqYUbacXFhYKNMfSTUbOTm@M �fME]fM}o

SRqYdY`i`bacX
|

V ri\eqYdYS€mnMeUbMeacXYdYMErWM # V riUiKJ� �lhYKNMfd•qYU hZMed 
 UWVRdY`bg V riK[OTdZ` �TM^jsrWOTU�mnMeKNdYXƒVRg rWMEr5x

� Q
VRqZacXIhƒV `����zJPo �PV qY`iacXYM^d��shƒVR`CKNd �fK[gNhYMeUbdN�TOTUbXƒVRdYhYM^dIKN`br��T\equqYdsrWM^UihYU
|

qYacjRM^d��

KN`br€M^`vVRqZacX�MeQ 	Z{ M^XYg[M^dY`b] MeU rvhYKNM��fMeUbMeacXYd•qYdYS hYMeU

|

� XZdYg[KNacXYjRM^KNrBVRqZ{ hYMed�STUiORm@M^d

F � UWV QIKNhYMedY` rWqZ{ M^dwhYqYUbacXY\eqZ{c| qZXYUiM^d��T`iORQIK r hƒV `6�fK[gNhBQuKNr�MeKNdYMeQ 
 KNM^{ 	ƒV �P\eq �ƒg rWM^Uidyx



�

�

�

�

����������� � �%��� ��� � �����

J1VRhYqYUbacX MeUbSTK[mZr `iKNacX VRqYacX M^K[d �CORUbrWM^K[g MeKNdYMeU X‚| OTXYM^UiM^d �fMeUbMeacXYd•qYdYSR`iSTM^`iacXs]_K[dYhZK[S o

jRMeK r5x

� ))( � 	 � 	�� 	 9u3e.1;!.1:868H 2�3 	u7

JLK[MN� Me`briK[QuQFqYdYSIhYMeU  PVRacX•mƒVRUb`iacXƒV { riMed•{ |qYXYU r1\eqYU �!UbX |OTX•qYdYS hYM^U �1OTQ 	Zg[M��pK r |V r

hYMe` STgNOTmƒVRgNMed+� qY`bSTg[M^K[acXY`^x �!` ]fM^UihYM^d � KNMeg[M  VRacX•mƒV Ui`iacXYV { rWM^d M^Ui\eM^qYSRr��zhYK[M MeK o

STMedsrWgNK[acX dYK[acXsrI\eqYU �CMeUimnMe`b`iM^UiqYdYS hZMe` F�VRdYOTUiVRQ V `u{ |qYXZUiMed � hƒV hYK[M �€VRdsrWM^d~K[Q

 VRacX•mƒVRUb`iacXƒVl{ rW`iSRUWV 	YXZMed `bMeXYU hYK[acXsrC] MeUihZMed qZdYh hYM^U	� mY` rcVRdYhIhYMeU �€VRdsrWM^dIdZK[acXsr

dYORr ] MedYhYKNSTMeU ]fM^K[`bMBj•g[M^K[d `iM^K[d QFq �Zx

�CKNd�STU5| OTmnMeUiM^`  PMErW\@�ROTd �€VRdsrWM^d MeUiUbMeKNacX•rvhƒVR`FSRg[MeKNacXYM �!UbSTMemYdZK[`�� hƒV hZK[M�)ƒM^XYg[M^U

K[Q F�VRdYOTUiVRQIV MeUi` r hYqYUiacX�g VRdZSTM��1M^ririMed �TOTd
� o # V riUiK[\^Med•Medsri`brWM^XYMed x�JLKNM �CMeU o

jRM^rbrWqYdZSuhZK[Me`bMeU'# VlrWUiKN\eM^d {
|

qYXYUbrz\eq hYMed �PmYmYK[gNhYqYdYSRMed hYM^U��fK[gNhYMeU K[d hYKNMGF V dYOTUWV o

Q VRORm@M^U #
|

VRacXZMRx �€qZUi\eM �€MEririMed*{
|

qYXYUbMed*\^q8m@M^`i`bMeUiM^d �CUbSTMemZdYK[`b`iMed �yhƒV hYKNM �PdY\5VRXZg

hYMeU j qZQFqYg VlrWK �RMed )ƒM^XYg[M^U hYqZUiacX hYKNM j•qYUi\^M �1OTdYjlV riMedƒV riK[OTd��TM^UiUiKNdYSTM^Ubrf]_KNUihyx �pM^XYU

j qZUi\eM �€MEririMed��‚{
|

qYXYUbMed \^]fVRUBdYK[acXsrwKNQIQuMeU1\^q MeK[dZMeU��CMeUimnMe`b`iM^UiqYdYS•hYM^` F V dYOTUWV o

Q VRmZK[g[hZMe`�� j
|

OTdYdZMed•VRmnMeULj OTUiUbMejsrWM^UiM �PmYmYK[gNhYqYdYSRMed*hYM^UG�fKNg[hYM^UPKNd*hƒVR`*F VRdYORUWVRQIV

g[K[ME{ MeUbdyx�� dZhYMeUbMeUi`bMeK rW`f`bK[dYh�� K[MegNM  VRacX•mƒVRUb`iacXƒVl{ rWMed V qYacXI]
|

qYdZ`iacXYM^dY`b] MeU r��ƒhƒV `brcV o

rWK[` rWKN`iacX STM^`iM^XYMed��ZhYK[M 3 VRXZUi`iacXZMeK[dZg[K[acXZjRMeK rA�ROTd jROTUbUiM^j•riMed �PORQIOTSRUWV 	YXZK[MedIMeUbX
|

OTXsr

]_K[Uih x �pOTQuKNr1jlVRdZd�M^K[dYMwj OTUiUbMejsrWM^UiM �POTQuOTSTUiV 	YXYKNMFm@M^K � K[MegNMed  V acX mYVRUi`bacXƒV { rWM^d��

hYqYUiacX•M^K[d8XYOTXZMe`

|

� XZdYg[KNacXYjRM^KNrW`bQ V � VRqY`bSTMe`bqYacXsr ] MeUbhYMed qYdYh•hYKNMFUiM^`brig[K[acXZMed �POlo

QIOTSRUWV 	YXZK[Med�VRqY` d
|

VRacXY` rWMeU �PQuSTMemYqZdYS@�TM^Ub] OTUb{ M^d8]fM^UihYM^dyx�� qZacX Qvq � mnM5VRacXsriM^r

]fM^UihYM^d�� hƒV �wdYKNacX•r_{ VRgN`iacXYM  PVRacX•mƒVRUbd�M^K[dYSTME{}| qYSRr ] MeUbhYMed�� hƒVwhYKNMe`bMe`_\eqYU � r,| OTUiqZdYS

hYMe` F V dYOTUWV Q VR`z{c| qZXYUiM^d jlVRdYdyx

�pOTQuKNr ] MeUbhYMed hYKNM  VRacX•mƒVRUb`iacXƒVl{ rWMed dƒVRacX hYM^UiMed(�fM^`brWKNQIQvqYdYS UiM^hYqY\^K[MeU r5x

0

Q

 VRacX•mƒVRUb`iacXƒVl{ rWMedZSTUWV 	ZXYMed ] MeUbhYMed � V d•riMed�XYK[dZ\eqYSTME{
|

qYSRr���]fM^dYd dYM^qYM  VRacX•mƒVRU o

`iacXƒV { riMed•MeUbjlVRdYdsr1]fM^UihYM^dyx:3�MedYd �bM^hYOpacX•hYKNMe`bM �€VRdsrWMed 	YVRUWVRgNg[M^g \^q•hYMed•mnMeUiM^KNri`

�TOTUbXƒVRdYhYM^d �€VRdsrWMed KNd dƒV XYMeU �PQuSTMemYqZdYSFMedsri`brWM^XYMed �Y`iOF] MeUbhYMed hYKNM dYM^qYMed �€VRd o

rWMed V qY`iSTM^g VR`b`iM^dyx��pKNML`iKNdYh dYKNacXsr dYORr ] MedYhZK[S��phƒVFm@M^UiM^KNrW` �bj•qYUi\^M�� 3�MeSTML\E]_K[`bacXYMed

QIM^XYUiM^UiMedug[ORj V g[Med  VRacX•mƒVRUbd mnMe` rWMeXZMed qZdYh jRMeKNdYM �CMeUbm@M^`i`iM^UiqYdZSFhYMe` F�VRdYOTUiVRQ V `

MeUi\^K[M^gNrz] MeUbhYMed*jlVRdZdyx
3�MedYd�MeK[d=�fKNg[h \^q�QuMeXYUbMeUbMed g[OTjlVRg@m@M^dƒVRacX•mƒVRU rWMedO�fK[gNhYMeUbd

�bM^] MeK[gN`vM^K[dYM � V d•riM mnMe`iK rW\Er�� `bO ]_K[Ubh VRqYacX VRqZ`FhYK[M^`iM^U #�M^dYSTM hYM^U �€VRdsrWMed � hYKNM

�TMeU ]fM^dYhYMEr��‚hYMeUbMed �1UiM^qY\ej OTUiUbMeg VlrWK[ORd*\^]_KN`iacXYM^d hZMed �fK[gNh 	ƒVTV UiMed*VRqY`LhYM^U #�MedZSTM

hYMed�X
|

OTacXY` rWM^d 3�M^UbruMeUbSTK[mpr5x!J1VRhZqYUiacX�jlVRdYd�hYMeU  V acX mYVRUi`bacXƒV { rWM^dYSTUiV 	YX~M^K[dZ{ Vlo

acXYMeUPqYdYh*mnMeUbMeacXYd•qYdYSR`iMQPu\^K[MedsriMeU€STMeXYVRgNriMed�] MeUbhYMed x 3 K[acXsriK[STM �€VRdsrWMed �@hYKNMB\ x?�Px

hƒVR` � dZ{ V dYST` oPqYdZh �!dYhYmYKNg[h VRgN`  VRacX•mƒVRUb`iacXƒVl{ rv{}| qYXYUbMed��‚Q |qY`i`bMed �bMehYO acX�KNQIQuMeU

�TMeU ]fM^dYhYMEr ] MeUihZMedyx
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JLKNM8� Med•qZrW\^qYdYSthYM^U 
 O�	nOTg[OTSRK[M8MeUbQ |ORSTg[KNacX•r M^K[dYM�hYMeqZrig[KNacXYM �CM^UimnMe`i`bMeUbqYdYSthYM^U

`bK[acXsrWmYVRUiM^d "LqƒVRgNKNr |Vlr MeKNdYMe` F V dYOTUWV Q VRmZK[g[hZMe`��ZhƒVuhZK[M€STg[ORmƒVRg[M^d � mYmZK[g[hZqYdYSTM^d �Nc

hZqYUiacX hYK[M��pqZacXYM�dYVRacX  PVRacX•mƒVRUbd��ChYqYUiacX�j‚| qYUi\^MeUbM �1OTdYjlV riMedƒVlrWK[ORd�hZMeU g[OTjlVRgNMed

� o �PmYmYK[gNhYqYdYSRMed8mnMeUiM^acXYdYMErv] MeUihZMedyx �!`1]fM^UihYM^d�hƒVRdZd )ƒMeXZg[MeU �yhYKNMwhYqYUiacX �bMehYM^d

|

� m@M^UiSsV dYS �ROTQ �fK[gNh�\^q�`iM^K[dYM^Q \eMeK rWgNK[acXYM^d  V acX mYVRUvM^d•ri`briMeXYM^d�� QuK[dYKNQIKNMeU r�� hYV

dZMeqYM qYdYhBj |qZUi\eM^UiM 3�M^STM `iOTQuKNr‚V qYacX �PmYmYK[gNhYqYdYSR`ijRMEririMedvM^UijlVRdYdsr ]fM^UihYM^dyxK2€M^UWVRhYM

g[VRdYSTM'� acX•] MedZj `fj |ORdYdYMedI`brWVRUijN�ROTdIhZMeU 
�O�	nOTgNOTSTK[M 	YUiO �YrWKNMeUiM^dyx•JLK[M�� Me`briK[QuQFqYdYS

hZMeU

|

� XYdZg[K[acXZjRMeK rChYMeU  PVRacX•mƒVRUi`bacXƒV { ri`ijlVRdYhYKNhƒV riMed KN`brCM^K[dYM_MeKNdZ{ VRacXYM )ƒqYdZj•riK[OTd �ThYK[M

�bM^hYO acX�dZOpacX �TM^UimnMe`i`bMeUbqYdYST` ] |qYUihYKNS�KN`br�� qYQ 	nOT`iK rWKH�TM )ƒMeXZg[`iacX |V rW\^qYdYSTM^d \^q �RMeU o

QuMeKNhYMed x@JLM^U STgNOTmƒVRgNM � qY`bSTg[M^K[acX*jlVRdYd hYqYUiacX8hZK[M  PVRacX•mƒVRUb`iacXƒV { riMed•MeKNd `bK[acXsrWmƒV U

mnMe`b`iM^UiMe`NF VRdYORUWVRQIV XZMeU �ROTUimZUiK[dZSTMed�� �bMehZOpacX�MeUiX |OTXsrv`bK[acX�hYVRm@M^K hZK[M � dY\eVRXYgChYM^U

21g[M^K[acX•qYdYSRMed mnMeKyM^Ub] MeKNriMeU rWMeU 
 O�	nOTg[ORSTK[MPqYdYh `iORQIK rz`briMeKNSRr hYKNMG�fMeUbMeacXYd•qYdZST`i\^MeKNrex

$RM dƒVRacX )ƒOTUiQ hZMe` STgNOTmƒVRgNMed � qY`bSTg[M^K[acXY` {
|

qZXYUbr hYK[M �CUbjRM^dYd•qYdYS �TOTd  PVRacX•mƒVRU o

`bacXƒV { riMed VRqZacX \eq M^K[dYM^U!]fM^KNrWM^UiM^d �CMeUbSTU
|

O	�RMeUiqZdYS �ROTd �fM^UiMeacXZd qZdYST`i\^MeK r hYqYUbacX hYK[M

hYVRdƒVRacX�VRdY`bacXYg[KNM �TM^dYhYM€{ MeK[dZM1g[OTjlVRgNM � M^STK[` rWUbK[MeUbqYdYSw\E]_K[`iacXZMed hZMed" PVRacX•mƒVRUbdyx
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JLKNM�F�VRdYOsVRUiVRQIVRmYK[gNhYqYdYS m@M^K[dYXƒV gNrWMErFQuMeXYUbMeUbM FCXYVR`iM^d��!hYK[M �bM^] MeK[gN`wVRqZ{ M^K[dƒV dYhYMeU

V mYSTMe` rWKNQIQvr `iKNdYhyx�JLKNMFMeUb`brWM�F!XƒVR`bM K[`br€hZK[MFgNOTjlVRg[M�� M^STK[` rWUiKNMeUbqYdYS hYM^U \^MeK rWg[KNacXYMed

 PVRacX•mƒVRUbdyxnJ1VRUWVRqp{ XYK[d ]_K[Ubh hYK[M1
 O�	@ORg[OTSTKNM mnMe` rWK[QuQvr_qYdZh�dYM^qYM  VRacX•mƒVRUbd�] MeU o

hZMed M^UijlVRdYdsrex&)
|

qYU_hYK[M^`iM dYMeqYM^d" PVRacX•mƒVRUi`bacXƒV { riMed*]_K[Ubh�hZK[M€g[OTjlVRgNM �_MeSTKN`brWUbK[M^UiqYdYS

M^m@M^dZ{ VRgNg[` hYqYUbacXYSTM^{
|

qZXYUbr��fqYQ hYKNM � OTQuOTSTUWV 	YXYK[M^d � \E]_K[`iacXZMedthYM^d
|

OTU rWg[KNacX mnMEo

dYVRacX•mƒVRUbriMed �fK[gNhYMeUbd \eq `bacX
|

V ri\eMed x J1VRdƒVRacX jlVRdYd QIVRd 	YUbK[dY\^K 	YKNMegNgnM^K[d F�VRdYOTUiVRQ V

hZqYUiacX�hYK[M �CM^UijRMEririqYdYS hZMeU_g[OTjlVRgNMed �PmYmYK[gNhYqYdYSRMed MeUb`brWM^g[gNMedyx

JLKNM �CMeUbjRM^rbrWqYdZS {
|

qYXYU rB\^qYU �fMe` rWK[QuQFqYdZS hZMeU ���@o � mYmYKNg[hYqZdYSTMed �yhYK[M hYKNM�FCqZdYjTo

riM•VRqY` hYM^d MeK[dZ\eMegNdYMed �fKNg[hYM^Uid~KNdthƒVR` F�VRdYOTUiVRQ V mYK[gNh 	YUiO �bK[\eKNMeUbMedyx����eh�� acX! [`br
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