
����� ���	��
���
�����������
������	������ "!	�$#&%(' )*!	��+,�-��./ �!	�
0 �	�21��	
"
3#4���5 ,
6�7�	�98:1	+,�;
"<��= ,�>
"


354768479#:�;�<c>)@�ADC
4P4GFH4
IKJL9NMPOQ6L9,RSOQ6L6r47T\4QUh@XWZY[O\<^]

?A@,BDCFEGC5C7H"I"J�EGK7KLBDMNEGOQP"RTS7KFEURTV�WXH"VGY�VGJZB[O\KA]TW�KL@"B2SFB[^_H"E`S7BDJ�BDO\KLCAWX]aSAKL@,B
M"BDbaS7BDBc]TW=d	]fegKL]aSh]iW�j�@"E`VG]aCF]TP"@\klRiKAKF@"Bcm5O"EonaBDS7CFEoKpkN]TW�q5rsWX]aS7M

t5EGVURTS�ku?�BDS7J�vTwawax
y/z={[|~}��"�T|

?A@"B��fH"M,I"H"S7k��5B[H,KLS7E`O"]lq�I,CFBDS�niRiKL]aS�k����,�	q2�A�hRTC	R����_E`VG]TKL]aO,O"B�@,B~R~n_k���RiKLB[S(�� BDS7BDO"�i]�n�M"Bg�
KLBDegKL]aS[����nfEGM"BDO,eDB�WX]aS	�6R~na]aH,S�e�@�RiO"baE`O,bQO,BDH,KFSFE`O,]Q]TCFeDEGV`V`RiKLEG]aO"C��hRTC2WX]aH"O,M*I\k�e[]aJZP"RTSFEGO"b/KL@"B
SLRiKFB�]TW � @"RTSFbaB[M � H"S7SFB[O_K�EGO_KFBDSFRTe[KFE`]aO"Ch��EoKL@NKL@�R�K�]TW���BDH,KFSLRTV � H,SFSFB[O\K���� � �hE`O\KLB[SLRTegKLEG]aO"CD�

?A@,E`C/KL@,BDCFEGCNE`CleD]TO"eDB[SFO"B[M���EoKL@�KL@"B�RTe[eDH"SFRiKLB�M,B[KLB[SFJ�E`O�R�KLE`]TO�]TW2KL@"B�� � ��Hfr�E`O�KL@"B
�5BDHfKLSLRiV � H"S7SFBDO\K5d	B[KFBDegKL]aS2��� � d2�>P,@�RTCFB�]iW��f�	q��,?A@"B�J�B~RiCFH"S7BDJ�BDO\K�RTO"MlH"O,M"BDS7C7K�RiO"M"E`O,b�]iW
SLRTM"EG]\RTegKLEGnTB�I�RTe��_baS7]aH"O"M"C5RTS7E`CFEGO"b�WXSF]TJ�M"BDeDR~kfC�]TW=O�RiKLH,SLRTVGVGkZ]fe[eDH"S7SFE`O,b��p p��?A@�RTO"MN�p p¡¢m4e�@�RTEGO
OsH,eDV`B[E�E`C£eDSFH,eDEURiV¤�2?A@"E`C�EGC	I�BDe~RiH"CFB�KL@,BDE`S5M�RTH"bT@_KFBDS2O_H"eDVGBDE�eDRTO�P"S7]fM"H,eDB�O"BDHfKLSF]TO"C	nsEUR/P"@"]iKL]i�
M"E`C7E`O\KLB[baSLRiKFE`]aO�]TWAM,BDH,KFBDSFEGH"JQ�Q?A@,BDCFB/�>]aH"VGM¥I�BuE`O,M"E`C�KLE`O,baH"E`C7@�RTI"VGB�WXSF]aJ¦KF@"]aC7B/P"SF]sM"H"e[BDM¥I\k
� � O"BDH,KFSFEGO"]�E`O\KLB[SLRTegKLE`]TO"CD��§5CAKL@"B�P"S7]aI�RTI,E`V`EoKpk�]TW�O"BDH,KFSF]aOQP"S7]fM"H,e[KLEG]aO/��RTCAM"BDP�BDO,M"BDO\K5H"P¨]TO
KL@"B�O�RiKFH"SFBuRTO"M(VG]feDRiKLEG]aO©]TWARie[KLEonsEGKpkaª«B~RTe�@(eD]aO\KLS7E`I"HfKLE`]TO*@�RiM*KL]¬I¨B�M"BgKLBDS7JZEGO"BDM*CFB[P�RTSLR�KLBDVoka�
q	W�P�RiS7KLEGeDH"V`RTS­e[]aO"e[BDSFO��>BDS7B �p p� ?A@®RTO,M �p p¡ m¯E`O¥KL@,BNd � q�RiO"M®�5BDHfKLSLRiV � H"SFS7BDO\KZd	B[KFBDe[KF]aSFC
��� � d	CL�g�A§$JuR�rfEGJ�H"J�VGE`�TB[V`EG@"]f]sMlJ�B[KL@,]fMN�hRiC£M"BgnaBDVG]aP�BDM�KF@�RiK5BgrfP"V`]TEGKLB[M�M"Eo°±B[SFB[O"eDB[C£E`OQKL@"B
B[naB[O\KhE`C7]TKLS7]aP\k�RTO"M�SLRiM"EURTV,P"SF]TY"V`BA]TW±B~RTe�@ZB[naB[O\K�e[VURTC7CD��?A@"B[CFB�SFBDC7H"VGKFC��>BDS7B5EGO�RTbaSFB[BDJ�BDO\K���EGKL@
�hRiKFBDS�RTC7CLR~kNSFB[CFH"VoKLC�RTO"MQP"SFB¢�pM"B[P"V`]²ksJ�BDO\K�SLRTM,E`]\RTC7CLR~ksC5]iW«KF@"Bc� � d	CD�

§5O�EGO"M"BDP�BDO,M"BDO\K	J�B~RiCFH"S7BDJ�BDO\K£]iW=KL@,B �p p� ?A@¬eD]aO\KLB[O\K	E`ONKL@,B­d � q$RTO"M³t � q´��RTC£JZRTM"B
I_k(SFB[baH"VURiSFVGk*RTC7CLR~ksE`O"b�KF@"B/�hR�KLBDS�H,CFE`O,b³Y�VGKFBDSFC­V`]\RTM,BDM¥��EGKF@�@\kfM,SF]aH"C�KFEGK�RiO"E`H"J�]~rfE`M"Bi�*?A@,B
eD]aO"e[BDO\KLSFRiKLEG]aO³]TW��p p��?A@�E`O�KF@"B���RiKLB[S£��RTC	M"BgKLBDS7JZEGO"BDM�I_k¬eD]TE`O"e[E`M"B[O"eDB�eD]aH"O\KFE`O"b/]iW�KL@"BcY�O�RTV
RTCFCFR²kNCFRTJ�P"V`Bi��§´O,B[�4e[]aH"O\KLB[S�C�ksC7KLB[J9�hRTC�M"B[CFE`bTO"BDM¬RTO"MQI"H"EGVGK�RTO,MQKF@"B2e~RTVGE`I"SFRiKLEG]aOlRTO"MQH"C7B
]TW«KF@"E`CAC�ksC7KLB[J�RTSFB�P"S7BDC7BDO\KLB[Mµ�

?h�>]*RTSFBDRTC�]TW5E`O"e[SFBDRTCFB[M¶Rie[KLEonsEGKpk���B[SFBNM"E`C7eD]²naB[SFB[M¶]aO�Kp�>]©]TW�KL@"BN� � d	C�M"BDP"VG]²kaBDM®E`O
KL@"B/M,B[KLB[e[KF]aS­��@"EGe�@¥��]aH,V`M¥@�R~nTBlP"SFBgnaBDO\KFBDM¶RTO�RTe[eDH"SFRiKLBlJ�B~RTC7H"SFB[JZB[O\K�]TWAKF@"Bl� � ��Hsr±��§
JZBgKL@"]sMQ��RTC5M"B[nsE`C7BDM³KF]uM"BgKLBDS7JZEGO"B�KL@"B�eD]aJ�P�]aCFEoKLE`]TO¬RiO"M³RTegKLEonfEoKpkN]TW�]TO"B­]TW«KL@"B[CFB�@,]TKLC7P¨]TKFCD�
?A@"B�SFB[CFH"VoKLC���B[SFB�EGO�ba]s]fM�RTbaS7BDBDJ�BDO\K5��EGKL@¬Kp��]/EGO"M"B[P¨B[O"M"BDO\K�J�B[KF@"]sM"C	RTO,M�KL@"B�H"O"e[BDS7KLRTE`O\Kpk
]aOlKL@"Bc� � ��HfrN��RTC�SFB[M"H"eDB[M¬WXS7]aJ¦·�¸T¹ºKL]N»¼��¹/�

?A@,BuKL]TKLRTV�O_H"J�I�BDS­]iW�O"BDH,KFSF]aO,C�P"SF]sM"H"e[BDM¥P�BDS�M�R~k(I\k*P"@"]TKF]fM,E`CFEGO\KLBDbTSLRiKFE`]aO�WX]aS��p p��?A@
RTO"M �p p¡ m¼E`O/KF@"B2d � q-RTO"MQ� � d	CA��RTCAJZBDRTCFH,SFBDMNKL]�I�B2w,½¿¾a¾aÀ"ÁFÂ Á ¡Ã ÁFÂ ÁÅÄ ��?A@,E`Ch��RTC�CFE`bTO"EGY�eDRTO\KLVokuVGBDCFCKL@�RTOlKF@"B2BgrfP¨B[e[KFBDM¥��vs�Æ¾�� � O"BDHfKLSFEGO"]�E`O\KLB[SLRTegKLEG]aO"CAP�BDS�M�R~ka�

ÇpO�KF@"BhKL@"EGSFM�P,@�RTCFBiª\Kp��]2E`O,M"BDP�BDO"M,BDO\K�M�RiK�R	C�KLS7B~RTJ�C�BgrfEGC7KLB[MµÈ�j�É¬?:RTO"M�� � d��a§ÊÉ¬]aO\KFB
� RTSFVG]QC�KLH"Mfk���RTC�H"O"M"B[S7K�Ri�TBDO*KL]�M,B[KLB[SFJ�E`O"B���@"BgKL@"B[S�RTO(RTeDe[H"SLR�KLB�JZBDRTCFH"S7BZ]iW�KL@,Bu� � ��Hfr
eD]aH"VGM�I�B�]TI,K�RTEGO"BDM¬H"CFEGO"bu]TO"VGkNj�É¬?-M�R�K�R,��Ë�BDC7H"VGKFC5C7@"]²��B[M³KL@�RiK5O"]ZE`J�P"SF]²naB[JZB[O\K£e[]aH"V`M¬I¨B
JuRTM,B£H"P�]aOlSFB[CFH"VoKLChWXS7]aJ¯P,SFB[nsEG]aH"ChP"@"RTCFB[C5RiO"M/KL@"B£I¨B[C7K�J�B~RTC7H"SFB[JZB[O_Kh]TW;KL@"B�� � �"HfrlEGOuKL@"B
Y�O�RTVÌP"@"RTCFB��>]aH"V`MQI�B�JuRTM,B�H"CFEGO"buj�É¬?ÍRTO"M¬� � d´M�RiK�Rf�


	OKEEFFE_thesis

