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9PmO®QJIULVWLJmSURSK\O®NWLVCKmYRUmIWIl�SURWKWVWQLQIWNWLRQWQm]XmVCK�W]WQhmZXU:WQmPLWmLQWUWWQm
R:WOPWW®OOWQm jWVCKLCKWWWWm MURWKWVWQm WQWZLCNWOWhm :LWm WLQWm LXQVWVWRIISURWKWVWm jWVWWKWm XQ:m
:WUWQm 4jWUIOlCKWm YRQm ®X�WQm ]XVlW]OLCKm PLWm 6LOjWUm jWVCKLCKWWWm LVWkm 9QWWUVXCKXQJWQm ®Qm
(WOONXOWXUWQmXQ:mJLWUWQmK®jWQmJW]WLJWhm:®VVm®XVm:WUm6LOjWUSURWKWVWmNWLQWmWR[LVCKmZLUNWQ:WQm
6XjVW®Q]WQmIUWLJWVWW]WmZXU:WQkmRUVWWmNOLQLVCKWm6WX:LWQmWUJ®jWQmKRIIQXQJVYROOWmRUJWjQLVVWm
PLWm 0W:XNWLRQWQm :WUm 0WyBQIWNWLRQVU®WWQkm (LWOm :LWVWUm UWWURVSWNWLYWQm 6WX:LWm Z®Um WVm QXQhm :LWm
6LOjWUSURWKWVWm LPm M®WLWQWWQJXWm :WUm 9QLYWUVLWlWVNOLQLNm x�VVWO:RUIm ®OVm YWUZWQ:WWWVm
Z\S®VVP®WWUL®Om LPm DLQjOLCNm ®XIm LKUWm PW:L]LQLVCKWm RIIL]LWQ]m XQWWUm jWVRQ:WUWUm
ZWU�CNVLCKWLJXQJm :WVm BQIWNWLRQVVCKXW]WVm ]Xm WY®OXLWUWQkm DLWU]Xm ZXU:WQm :LWm LXU]ym XQ:m
A®QJ]WLWWUJWjQLVVWm Q®CKm RSWU®WLYWUm 0WNRQVWUXNWLRQm YRQm .RUW®m XQ:m AWLVWWQ®UWWULWQm PLWm
BPSO®QW®WLRQm WLQWUm 6LOjWUSURWKWVWm jWLm M®WLWQWWQm PLWm .RUWWQ®QWXU\VP®m XQ:m SWULSKWUWUm
®UWWULWOOWUm NWUVCKOXVVNU®QNKWLWm XQWWUm jWVRQ:WUWUm ZWU�CNVLCKWLJXQJm :WUm 4IIWQKWLWVU®WWhm :WUm
BQIWNWLRQVU®WWhmQRWZWQ:LJWUm0WRSWU®WLRQWQmXQ:mLRPSOLN®WLRQWQmWUIRUVCKWkmRLQJWVCKORVVWQmLQm
:LWVWm 6WX:LWm ZXU:WQm ,ßm M®WLWQWWQhm :LWm YRPm VlU]m evvum jLVm HXQLm evvwm m ®XIJUXQ:m WLQWVm
.RUWWQ®QWXU\VP®m R:WUm WLQWUm SWULSKWUWQm ®UWWULWOOWQm NWUVCKOXVVNU®QNKWLWm RSWU®WLYm PLWm :WUm
BPSO®QW®WLRQm WLQWUm VLOjWUjWVCKLCKWWWWQm IWIl�SURWKWVWm YWUVRUJWm ZXU:WQkm MUlym XQ:m
SRVWRSWU®WLYWm x®WWQm ZXU:WQm ®QK®Q:m :WUm M®WLWQWWQ®NWWQm WUKRjWQkm xLWm .XVZWUWXQJm :WUm
A®QJ]WLWyRUJWjQLVVWmWUIROJWWm®QK®Q:m:WUm.PjXO®Q]®NWWQm:WUmM®WLWQWWQhm:LWm UWJWOPl�LJm]XUm
8®CKVRUJWmN®PWQkm
xLWmPLWWOWUWm8®CKXQWWUVXCKXQJV]WLWmjWWUXJmäzh,mേmähümVRQ®WWQkmxLWm4MyBQ:LN®WLRQmVWWOOWWmjWLm
äßmM®WLWQWWQmsßvhzftm:LWmS.NLhmjWLmäzmsßGhüftm®RUW®OWmXQ:mSWULSKWUWm.QWXU\VPWQhmjWLmGvm
sGGhwftmLRPSOLN®WLRQWQmZLWm]kZkm8®KW®QWXU\VP®hmXQ:mjWLmzmsuhvftm:WUmZ\S®VVLQIWNWm:®UkmxLWm
RUJWjQLVVWm :WUm IUXSSWm PLWm jWVWWKWQ:WPm Z\S®VVLQIWNWm ZXU:WQm JWWUWQQWm XQWWUVXCKWkm xLWm
6LOjWUSURWKWVWm ZXU:Wm LQm ßvm -lOOWQm szvhuftm LQm ®RUWRy®RUW®OWUhm LQm ävm LQm ®RUWRyLOL®CRyIWPRU®OWUm
sä,hvfthmLQmzmLQmIWPRURy:LVW®OWUmsuhäfthmLQmßmLQmW[WU®®Q®WRPLVCKWUmMRVLWLRQmszhGftmLPSO®QWLWUWkm
-�Um:®VmIWV®PWNROOWNWLYmWUJ®jmVLCKmWLQWmßyH®KUWVyhjWUOWjWQVU®WWmYRQmzßhvfkmBPmJWV®PWWQm
8®CKjWRj®CKWXQJV]WLWU®XPmN®PmWVm]XmGvmZ\S®VVYWUVCKO�VVWQmsGehüftkmZW]�JOLCKm:WUm4My
BQ:LN®WLRQmXQWWUVCKLW:WQmVLCKm:LWmSULPlUWQm4IIWQKWLWVU®WWQmVLJQLILN®QWkmxLWmSULPlUWmßyH®KUWVy
4IIWQKWLWVU®WWmjWLm.QWXU\VP®yM®WLWQWWQmZ®UmPLWmwGhwfmVWKUmJXWhmPLWmüßhzfmjWLmS.NLmBBjhmPLWm
üzhvfm jWLm S.NLm BBBm XQ:m PLWm uvhvfm jWLm S.NLm BNm :®JWJWQm VCKOWCKWWUkm BPm A®QJ]WLWYWUO®XIm
WU®WWQmzm suhäftmMURWKWVWQLQIWNWLRQWQm®XIhmZ®VmWLQWUm YWUJOWLCKVZWLVWQm KRKWQm BQIWNWLRQVU®WWm
WQWVSULCKWkm RLQm BQIWNWm WUVCKLWQm jLQQWQm :WUm WUVWWQm ävm J®JWkm xLWm PLWWOWUWm (WLWm :WUm
BQIWNWLRQVIUWLKWLWm jWWUXJm ßuhG,mേmGhväm VRQ®WWm sGym ß,m VRQ®WWtkm xLWm KRKWm DWWWURJWQLWlWm :WUm
ZWJOWLWWUNU®QNXQJWQm LPm YRUK®Q:WQWQm M®WLWQWWQNROOWNWLYm N|QQWWm ®OVm WLQWm RUNOlUXQJm I�Um :LWm
WWZ®Vm VCKOWCKWWUWQm RUJWjQLVVWm jW]�JOLCKm :WUmIWV®PWLQIWNWLRQVU®WWm jWWU®CKWWWm ZWU:WQkm ZWLm
®RUWRy®RUW®OWQm Z\SlVVWQm N®Pm WVm LQm ähäfhm jWLm ®RUWRyLOL®CRIWPRU®OWQm LQm ühzfhm jWLm IWPRURy
:LVW®OWQm LQm evhvfm XQ:m jWLm :WQm W[WU®®Q®WRPLVCKWQm LQm vhvfm :WUm -lOOWm ]XPm MURWKWVWQLQIWNWkmm
MWULSURWKWWLVCKWm-O�VVLJNWLWmXQ:m:LWmMWULyIU®IWy0W®NWLRQmZLUNWWQmVLCKmSURJQRVWLVCKmjWVRQ:WUVm
XQJ�QVWLJm®XIm:LWmBQIWNWU®WWmm®XVkm
x®Vm RUJWjQLVm :LWVWUm 6WX:LWm VWWOOWm IWVWhm :®VVm WLQWm 9QYWUWUlJOLCKNWLWVUW®NWLRQm ®XIm :®Vm
VLOjWUjWVCKLCKWWWWm Z\S®VVP®WWUL®Om LPm YRUK®Q:WQWQm M®WLWQWWQJXWm QLCKWm jWRj®CKWWWm ZWU:WQm
NRQQWWm XQ:m NWLQWm ZW:WQNWQm jW]�JOLCKm :WUm ZLRNRPS®WLjLOLWlWm :WUm 6LOYWUJU®IW�m MURWKWVWm
jWVWWKWkm xLWm RUZ®UWXQJm :WUm 6LOYWUJU®IW�yMURWKWVWm ®XIm A®QJ]WLWVLCKWm SUlYWQWLYm YRUm
MURWKWVWQLQIWNWWQm ]Xm VCK�W]WQhm ZXU:Wm :XUCKm :LWm RUJWjQLVVWm :LWVWUm UWWURVSWNWLYWQm 6WX:LWm
QLCKWm jWVWlWLJWkm 6RPLWm Z®Um KLWUm WLQWm LQIWNWLRQVSURSK\O®NWLVCKWm RIIL]LWQ]m :WUm 6LOYWUJU®IW�y
MURWKWVWmQLCKWmWUNWQQj®Ukm(XmjWU�CNVLCKWLJWQmjWLm:LWVWUm6WX:LWm MW:RCKm LVWhm:®VVm:®Vm LQm:WUm
9QWWUVXCKXQJm YRUK®Q:WQWm M®WLWQWWQJXWm ®XVm M®WLWQWWQm jWVW®Q:hm :LWm WLQWm NLWO]®KOm ®Qm
LRPRUjL:LWlWWQhm]kZkmLDLmXQ:mxL®jWWWVmPWOOLWXVhm®OVm0LVLNRI®NWRUWQm®XIZLWVWQkmBQm:WUmIUXSSWm
PLWmMURWKWVWQLQIWNWmjWLm:WUmYRUOLWJWQ:WQm.UjWLWmN|QQWQm®XIJUXQ:m:WUmQLW:ULJWQm-®OO]®KOmNWLQWm
.XVV®JWQm �jWUm :WQm 8XW]WWQm :WUm 6LOjWUjWVCKLCKWXQJm ®OVm LQ�VLWXy0WY®VNXO®ULV®WLRQm jWLm
jWVWWKWQ:WPm MURWKWVWQLQIWNWm JWWURIIWQm ZWU:WQkm xLWm BQ:LN®WLRQm ]XUm BPSO®QW®WLRQm :WUm
6LOjWUSURWKWVWmjOWLjWm®XCKmKLWUmZWLWJWKWQ:mIU®JOLCKkm
m



//V
V

m
Z

tEN�U]XQJHQZ
Z

v4dZ ZR:\mV®VVmBQ:W[m

i8LcZ

Z

i7tZ

TKURQLCmRjVWUXCWLYWmSXOPRQ®U\m:LVW®VWms:WkdmTKURQLVCKmRjVWUXNWLYWmm

AXQJWQWUNU®QNXQJtm

TRPSXWWUWRPRJU®SKLVCKWm.QJLRJU®SKLWm

c7tZ xWVR[\ULjRQXCOWLCm®CL:ms:WkdmxWVR[\ULjRQXNOWLQVlXUWtm

2:dZ D®UQZWJVLQIWNWm

323Z LRURQ®UWmDWU]NU®QNKWLWm

St93Z

406tZ

MWULSKWUWm®UWWULWOOWmNWUVCKOXVVNU®QNKWLWm

VWWKLCLOOLQyUWVLVWWQWWUm6W®SK\ORCRCCXVm®XUWXVm

07tZ ULjRQXCOWLCm®CL:ms:Wkdm0LjRQXNOWLQVlXUWtm

Z
Z
Z
Z
Z
Z
Z
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m



///V
V

m
m

dQKDOWVYHU]HLFKQLVV

V

IZ1LQOHLWXQJZzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzZIZ
V

GkGmm(LWOm:WUm.UjWLWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmGm
Gkemm4SWU®WLYWmBQ:LN®WLRQWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmGm
GkämmxLWmIWIl�SURWKWVWQLQIWNWLRQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmßm
GkßmmRLJWQVCK®IWWQm:WUmVLOjWUjWVCKLCKWWWWQmIWIl�SURWKWVWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkm,m

CZ4DWHULDOZXQGZ4HWKRGHQZzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzZICm
m
ekGmm.XIj®Xm:WUm6WX:LWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmGem
ekemm6WX:LWQ®jO®XImkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmGßm
ekämm3WJWm:WUmx®WWQWUKWjXQJmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmGzm
ekßmmM®WLWQWWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmGüm

ekßkGmm0LVLNRI®NWRUWQmXQ:mLRPRUjL:LWlWWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmG,m
ekßkemmMURWKWVWQORN®OLV®WLRQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmeem
ekßkämm4SWU®WLRQVLQ:LN®WLRQWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmeßm

ekzmm6W®WLVWLNmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmezm

OZ1UJHEQLVVHZzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzZCTm
m
äkGmmLRPSOLN®WLRQWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmeum

äkGkGmmMWULRSWU®WLYWmLRPSOLN®WLRQWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmeum
äkGkemmMRVWRSWU®WLYWmLRPSOLN®WLRQWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkme,m

äkem0WYLVLRQWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmävm
äkekGmm-U�Ky0WYLVLRQWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmävm
äkekemm6SlWy0WYLVLRQWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmäGm

äkämVRUW®OLWlWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmääm
äkämGmävyJ®JWymVRUW®OLWlWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmääm
äkäkemA®QJ]WLWyVRUW®OLWlWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmäßm
äkäkämRLQIOXVVmYWUVCKLW:WQWUm-®NWRUWQm®XIm:LWmVRUW®OLWlWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmä,m
äkäkßmVRUW®OLWlWmLQm:WUmM®WLWQWWQJUXSSWmPLWmlOWWUWPmMURWKWVWQLQIWNWmkkkkkkkkkkkkkkmßvm

äkßm4IIWQKWLWVU®WWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmßvm
äkßkGm4IIWQKWLWVU®WWmLPmIWV®PNROOWNWLYmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmßvm
äkßkem4IIWQKWLWmjW]�JOLCKm:WUm4MyBQ:LN®WLRQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmßzm
äkßkäm4IIWQKWLWmjW]�JOLCKm:WUmMURWKWVWQORN®OLV®WLRQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmßüm
äkßkßmRLQIOXVVmYWUVCKLW:WQWUm0LVLNRI®NWRUWQm®XIm:LWm4IIWQKWLWmkkkkkkkkkkkkkkkkkkkkkkkmzvm

äkzmMWULSURWKWWLVCKWm-O�VVLJNWLWV®QV®PPOXQJmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmzem
äkumBQIWNWLRQWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmzßm

äkukGm.QWLjLRWLN®yJKWU®SLWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmzßm
äkukemBQIWNWLRQWQmLQm:WUmM®WLWQWWQJUXSSWmRKQWmlOWWUWPmMURWKWVWQLQIWNWmkkkkkkkkmzzm

äkukekGmBQIWNWLRQV]WLWSXQNWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmzzm
äkukekemBQIWNWLRQWQmjW]�JOLCKmYWUVCKLW:WQWUm0LVLNRI®NWRUWQmkkkkkkkkkkkkkkkkkkkkkkkkmzum
äkukekämBQIWNWLRQVIUWLKWLWmjW]�JOLCKm:WUmMURWKWVWQORN®OLV®WLRQmkkkkkkkkkkkkkkkkkkkkkkmuGm
äkukekßmBQIWNWLRQVIUWLKWLWmjW]�JOLCKm:WUm4SWU®WLRQVLQ:LN®WLRQmkkkkkkkkkkkkkkkkkkkkkkkmuäm
äkukekzmRLQIOXVVmYWUVCKLW:WQWUm0LVLNRI®NWRUWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmuum



/sV
V

äkukämBQIWNWLRQWQmLQm:WUmM®WLWQWWQJUXSSWmPLWmlOWWUWPmMURWKWVWQLQIWNWmkkkkkkkkkkkmüvm
äkukäkGmMUlRSWU®WLYWmx®WWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmüvm
äkukäkemMRVWRSWU®WLYWmA®QJ]WLWWUJWjQLVVWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmüem
äkukäkämBQIWNWLRQWQmjW]�JOLCKmYWUVCKLW:WQWUm-®NWRUWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmüäm

PZcLVNXVVLRQZzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzZNH�
m
ßkGmmBQIWNWLRQWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmüwm
ßkemm4IIWQKWLWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkm,ßm
ßkämmVRUW®OLWlWmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkm,um
ßkßmm0WYLVLRQWQmkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkm,,m

TZ6LWHUDWXUYHU]HLFKQLVzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzZWMm

m
V



ϭ2
2

aEKLQOHLWXQJE
i

a2aE9LHOEGHUESU;HLWE
E
]C7<i xC7Y7=i OØ©xC7i CYØi 7Yoi xC7i OC<Ü7=+=µØj7Y7i C“i 0JØC7qØ7q)©Øi x7=i ‚qC><CqC>i

-�YY7<xµ=(i J<Yi α7=™7qx7Ø7Yi AÄ+JYY“JØ7=CJ<i C“i KCqÜ<CT>i J©(i Cj=7i “7xC;CqCYTj7i

®((C;C7q;i©qØ7=iÜ7Yµqx7=7=iA7=�T>YCTjØC)©q)ix7YiGq(7>ØCµqYYTj©Ø;7Yi;©i7αJ<©C7=7qmii

Gqix7=i=7Ø=µY+7>ØCα7qiOØ©xC7iYµ<<ixC7i.©Y™7=Ø©q)ix7=i><CqCYTj7qiNJq);7CØ7=)7ÜqCYY7i

x7=i YC<Ü7=Ü7YTjCTjØ7Ø7qi 6LOYHUn*UDIWh0=µØj7Y7i αµqi AmA=J©q�i Ü7Ci .q7©=ÄY“Jh

0JØC7qØ7qi ©qxi 0JØC7qØ7qi “CØi +7=C+j7=7=i J=Ø7=C7<<7=i %7=YTj<©YY>=Jq>j7CØoi xC7i 7Cqi

7=j|jØ7YiGq(7>ØCµqY=CYC>µiJ©(™7CY7qoix©=Tj)7(�j=Øi™7=x7qmi-C7i0JØC7qØ7qi™©=x7qiCqi

x7=i ß<CqC>i (�=i ö7(l�TjC=©=)C7i ©qxi 4C7=7qØ=JqY+<JqØJØCµqi x7=i K7Cq=CTjhK7Cq7h

‚qCα7=YCØlØi -�YY7<xµ=(i Ü7jJqx7<Ømi ®Yi ™©=x7qi xC7i -JØ7qi αµqi CqY)7YJ“Øi vki

0JØC7qØ7qi J©Y)7™7=Ø7Ømi -C7i 0JØC7qØ7qi ™©=x7qi C“i ]7CØ=J©“i ;™CYTj7qi gaaüi ©qxi

gaawi µ+7=C7=Ømi A7Ci x7=i .©Y™7=Ø©q)i YØJqxi jC7=Ü7Ci xC7i Gq(7>ØCµqY=JØ7i qJTji20i“CØi

G“+<JqØJØCµqi x7=iOC<Ü7=h0=µØj7Y7i C“i%µ=x7=)=©qxmi ®Yi Yµ<<i ©qØ7=Y©TjØi ™7=x7qoi µÜi

xC7i G“+<JqØJØCµqi ©qØ7=i x7=i %7=™7qx©q)i x7=i 6LOYHUn*UDIWh0=µØj7Y7i “CØi

Ü7YTjCTjØ7Ø7“i7<7“7qØJ=7“iOC<Ü7=iÜ7Cix7qi0JØC7qØ7qi <Jq)(=CYØC)i>µ“+<C>JØCµqY(=7Ci

7=(µ<)Ømi .qjJqxi 7=“CØØ7<Ø7=i -JØ7qi J©Yi x7qi 0JØC7qØ7qJ>Ø7qi ©qxi x7qi ®=)7ÜqCYY7qi

x7=i %7=<J©(Y>µqØ=µ<<7i Yµ<<i xC7i 6LOYHUn*UDIWh0=µØj7Y7i αµqi A=J©q�i Ü7;�)<CTji Cj=7=i

ßµ“+<C>JØCµqY=JØ7oi2((7qj7CØY=JØ7i Yµ™C7i x7=i 7==7CTjØ7qi Gq(7>ØCµqY(=7Cj7CØi Ü7™7=Ø7Øi

™7=x7qmi-C7i®=)7ÜqCYY7ixC7Y7=i.=Ü7CØi™7=x7qiJqYTj<C7�7qxi“CØix7qi®=)7ÜqCYY7qi

J©Yix7=iNCØ7=JØ©=iα7=)<CTj7qmi

E
E
a2vE0SHUöWLYHEzQGLNöWLRQHQii
i

-JYi O+7>Ø=©“i x7=i ö7(l�TjC=©=)C7i jJØi YCTji αµqi x7=i %7=Yµ=)©q)i αµqi

ö7(l�α7=<7Ø;©q)7qi;©=i%7=Yµ=)©q)iTj=µqCYTj7=i®=>=Jq>©q)7qix7Yiö7(l�YÄYØ7“Yi

™C7i x7=i J=Ø7=C7<<7qi %7=YTj<©YY>=Jq>j7CØi ©qxi x7“i .q7©=ÄY“Ji )7™Jqx7<Ømi -C7Y7i

ß=Jq>j7CØ7qi )7j|=7qi j7©Ø7i ;©i x7qi jl©(C)YØ7qi GqxC>JØCµq7qi (�=i =7>µqYØ=©>ØCα7i



Ϯ2
2

ö7(l�µ+7=JØCµq7qi “CØi ö7(l�7=YJØ;mi G“i Vµ<)7qx7qi ™7=x7qi xC7i µÜ7qi )7qJqqØ7qi

=7<7αJqØ7qiß=Jq>j7CØ7qi>©=;i7=<l©Ø7=Ømii

.q7©=ÄY“7qi YCqxi <µ>J<i Ü7)=7q;Ø7i YJT>(|=“C)7i .©(™7CØ©q)7qi x7=i .=Ø7=C7qmi 4JTji

x7qi N7CØ<CqC7qi ;©“i AJ©TjJµ=Ø7qJq7©=ÄY“Ji x7=i x7©ØYTj7qi ö7Y7<<YTjJ(Øi (�=i

ö7(l�TjC=©=)C7iYØ7<<7qi.q7©=ÄY“7qiJqix7=i Cq(=J=7qJ<7qi.µ=ØJi ÃÃ“CØi�Ü7=iüairixC7i

jl©(C)YØ7iJq7©=ÄY“JØCYTj7i%7=lqx7=©q)iJqix7qi)=µYY7qiö7(l�7q¶¶i xJ=i 3nMmi®Cq7i

®=™7CØ7=©q)ix7=iAJ©TjJµ=ØJi)=|YY7=iJ<YiUiT“i™C=xiJ<Yi.q7©=ÄY“Ji><JYYC(C;C7=Øi3nMmi

‚=YlTj<CTjiYTj7Cq7qiJØj7=µY><7=µØCYTj7i©qxix7)7q7=JØCα7i0=µ;7YY7i;©i3gMmii

ß<CqCYTji ©qØ7=Ø7C<Øi “Jqi xC7i .q7©=ÄY“7qi JqjJqxi x7=i αµ=j7==YTj7qx7qi ß<CqC>i Cqi

JYÄ“+Øµ“JØCYTjoi YÄ“+Øµ“JØCYTji ©qxi =©+Ø©=C7=Øi 3nMmi -JYi JYÄ“+Øµ“JØCYTj7i

AJ©TjJµ=Ø7qJq7©=ÄY“Ji ™C=xi Y7j=i jl©(C)i ;©(l<<C)i Ü7Ci ‚<Ø=JYTjJ<<©qØ7=Y©Tj©q)7qi

x7Yi .Üxµ“7qYi (7YØ)7YØ7<<Øi 3nMmi A7Ci x7“i YÄ“+Øµ“JØCYTj7qi .q7©=ÄY“Ji >|qq7qi

9�T>7qhi ©qxi V<Jq>7qYTj“7=;7qi Yµ™C7i OTj“7=;7qi C“i 8CØØ7<hi ©qxi 2Ü7=ÜJ©Tji

J©(Ø=7Ø7qi 3noi gMmi A7Ci ®CqØ=7Ø7qi 7Cq7=i 9©+Ø©=i x7Yi .q7©=ÄY“JYi >|qq7qi YCTji xC7i

OTj“7=;7qi x=J“JØCYTji α7=YØl=>7qoi 7Cq7i J=Ø7=C7<<7i KÄ+µØ7qYCµqi ©qxi OTjµT>i YCqxi

xC7iVµ<)7mi-C7i9©+Ø©=i >Jqqi)7x7T>Øi =7Ø=µ+7=CØµq7J<iµx7=i CqixC7i (=7C7iAJ©Tjj|j<7i

7=(µ<)7qi3gMmii

]C7<i x7=i A7jJqx<©q)i x7Yi AJ©TjJµ=Ø7qJq7©=ÄY“JYi CYØi 7Yi xC7i 9©+Ø©=i ©qxi

CYTjl“CYTj7ißµ“+<C>JØCµq7qi™C7ixC7i®“Üµ<CYJØCµqi;©iα7=“7Cx7qi3goiUMmi4JTjix7qi

N7CØ<CqC7qi x7=i JXURSHDQl 6RFLHW\l IRUl 9DVFXODUl 6XUJHU\i ™C=xi 7“+(µj<7qi

JYÄ“+Øµ“JØCYTj7i .q7©=ÄY“JØJi “CØi 7Cq7“i -©=Tj“7YY7=i ;™CYTj7qi Ui ÜCYi DoDi T“i

=7)7<“lYYC)i“CØix7“i‚<Ø=JYTjJ<<i;©i�Ü7=™JTj7qi3kMmiA7Ci7Cq7“i-©=Tj“7YY7=iαµqi

)=|YY7=i DoDi T“oi 7Cq7=i’JTjYØ©“Y)7YTj™CqxC)>7CØi αµqi)=|YY7=i nai““Pi äJj=i ©qxi

x7“i.©(Ø=7Ø7qiαµqiOÄ“+Øµ“7qi™C=xiqJTjix7qiN7CØ<CqC7qix7=iJXURSHDQl6RFLHW\lRIl

bDUGLRORJ\i xC7i øÜ7=™7CY©q)i Jqi 7Cq7qi ö7(l�TjC=©=)7qi ©qxi xJ“CØi xC7i µ+7=JØCα7i

µx7=i7qxµαJY>©<l=7iFj7=J+C7i7“+(µj<7qi3UoiDMmii

‚qØ7=i x7=i +7=C+j7=7qi J=Ø7=C7<<7qi %7=YTj<©YY>=Jq>j7CØi α7=YØ7jØi “Jqi xC7i

YØ7qµYC7=7qx7i ö7(l�7=>=Jq>©q)i x7=i ®±Ø=7“CØlØ7qJ=Ø7=C7qoi xC7i αµ=i J<<7“i xC7i

©qØ7=7qi®±Ø=7“CØlØ7qiÜ7Ø=C((Øi©qxiÜ7xCq)Øi™C=xix©=Tji7Cq7i.=Ø7=CµY><7=µY7i3üMmiii

-C7i)=|�Ø7qi9CYC>µ(J>Øµ=7qix7=i.=Ø7=CµY><7=µY7iYØ7<<7qix7=i4C>µØCq>µqY©“i©qxix7=i

-CJÜ7Ø7Yi“7<<CØ©YixJ=mi’7CØ7=7i9CYC>µ(J>Øµ=7qiYCqxixC7iJ=Ø7=C7<<7iKÄ+7=Ø7qYCµqi©qxi

xC7iKÄ+7=Tjµ<7YØ7=Cql“C7i3foivMmi



ϯ2
2

.qx7=7i Y7<Ø7q7=7i ‚=YJTj7qi YCqxi >J=xCJ<7i ®“Üµ<C7qi ©qxi 7qØ;�qx<CTj7i

ö7(l�+=µ;7YY7i u%JY>©<CØCx7q,oi xC7i 7j7=i Ü7Ci :�q)7=7qi +.%ßh0JØC7qØ7qi 7Cq7i 9µ<<7i

Y+C7<7qi3üoifMmii-C7i®=>=Jq>©q)iÜ7Ø=C((ØijJ©+ØYlTj<CTjil<Ø7=7i0JØC7qØ7qi3fMmi

-C7iOØJxC7q7CqØ7C<©q)ix7=i +7=C+j7=7qiJ=Ø7=C7<<7qi%7=YTj<©YY>=Jq>j7CØi 7=(µ<)Øi qJTji

VµqØJCq7oi 7qØY+=7Tj7qxi x7=i αµ=j7==YTj7qx7qi ><CqCYTj7qi OÄ“+Øµ“JØC>i 3üMoi YC7j7i

FJÜ7<<7i nmi -C7i L<J©xCTJØCµi CqØ7=“CØØ7qYi Ü7;7CTjq7Øi jC7=Ü7Ci CYTjl“C7Ü7xCq)Ø7i

8©Y>7<YTj“7=;7qoixC7iJÜjlq)C)iYCqxiαµqix7=iA7<JYØ©q)ix7=i8©Y>©<JØ©=i3üoifMmii

i

iOØJxC©“iGiiJYÄ“+Øµ“JØCYTji

OØJxC©“iGGii GGJBiL<J©xCTJØCµiCqØ7=“CØØ7qYizigaai“i

GGÜBiL<J©xCTJØCµiCqØ7=“CØØ7qYiHigaai“i

OØJxC©“iGGGiii

i

GYTjl“CYTj7=i9©j7YTj“7=;i

OØJxC©“iG%i

i

‚<>©YoiöJq)=lqi

i

FJÜ7<<7inBEOØJxC7q7CqØ7C<©q)ix7=i+7=C+j7=7qi-©=TjÜ<©hi
iiiiiiiiiiiiiiiØ©q)YYØ|=©q)7qiqJTjiVµqØJCq7i3foiwMi

‚qØ7=i7Cq7“iJ>©Ø7qiJ=Ø7=C7<<7qi%7=YTj<©YYiα7=YØ7jØi“Jqi7Cq7qiJ>©Ø7qi%7=YTj<©YYi

7Cq7=i®±Ø=7“CØlØ7qJ=Ø7=C7i“CØi+<|Ø;<CTjiJ©(Ø=7Ø7qx7qiCYTjl“CYTj7qiOÄ“+Øµ“7qmi-C7i

©qØ7=7qi®±Ø=7“CØlØ7qiYCqxix7©Ø<CTjijl©(C)7=iÜ7Ø=µ((7qiJ<YixC7iµÜ7=7qi®±Ø=7“CØlØ7qi

3naMmi‚=YlTj<CTji(�=i7Cq7qiJ>©Ø7qi%7=YTj<©YYiCYØiCqix7=i97)7<ixC7iJ=Ø7=C7<<7i®“Üµ<C7i

µx7=ixC7iJ=Ø7=C7<<7iFj=µ“ÜµY7miA7Cix7=iJ=Ø7=C7<<7qi®“Üµ<C7ijJqx7<Øi7YiYCTji Cqix7qi

“7CYØ7qi Vl<<7qi ©“i Øj=µ“ÜµØCYTj7Yi 8JØ7=CJ<i J©Yi x7“i K7=;oi Ü7Ci x7=i J=Ø7=C7<<7qi

Fj=µ“ÜµY7i ©“i <µ>J<7i %7=YTj<�YY7i J©()=©qxi αµqi J=Ø7=CµY><7=µØCYTj7qi

%µ=YTjlxC)©q)7qi 3nnoi ngMmi -C7i OÄ“+Øµ“7i x7=i GYTjl“C7i YCqxi OTj“7=;oi A<lYY7oi

O7qYCÜC<CØlØYYØ|=©q)oi0©<Y<µYC)>7CØoiA7™7)©q)Y©q(ljC)>7CØi©qxi®=YTj|+(©q)oixC7iüi

Ã0¶iqJTji0=JØØBiu7q)<mB,i³3DLQpl3DOHQHVVpl3DUHVWKHVLDpl3XOVHOHVVQHVVpl3DUDO\VLVlXQGl

3URVWUDWLRQ³,i3nUMmii

2

i



ϰ2
2

a2IE-LHEmHIl�SURWKHVHQLQIHNWLRQE

-C7i Gq(7>ØCµqi7Cq7=iö7(l�+=µØj7Y7i CYØi7Cq7iYTj™7=™C7)7qx7ißµ“+<C>JØCµqoixC7i (�=i

x7qi ö7(l�TjC=©=)7qi 7Cq7i xCJ)qµYØCYTj7i ©qxi Øj7=J+7©ØCYTj7i K7=J©Y(µ=x7=©q)i

xJ=YØ7<<Øi3nkMmi

-C7iGq;Cx7q;i(�=iGq(7>ØCµq7qi<C7)ØiÜ7CinriÜCYiüiriØ=µØ;i+7=Cµ+7=JØCα7=iYÄYØ7“CYTj7=i

.qØCÜCµØC>J+=µ+jÄ<J±7i3nDMmi

ßJqqi x7=i ®==7)7=i αµ=i x7=i 2+7=JØCµqi Ü7YØC““Øi ™7=x7qoi Yµ<<Ø7qi >J<>©<C7=Ø7i

7==7)7=™C=>YJ“7i .qØCÜCµØC>Ji Cqi 7Cq7=i 7qØY+=7Tj7qx7qi jµj7qi -µYCYi +=lhi ©qxi

+7=Cµ+7=JØCαi α7=JÜ=7CTjØi ™7=x7qi 3nüMmi -C7i .<Ø7=qJØCα7i CYØi 7Cqi L7+jJ<µY+µ=Cqi x7=i

;™7CØ7qiö7q7=JØCµqoixJYiÜ7Yµqx7=YiYØJ+jÄ<µ>µ>>7q™C=>YJ“iCYØi3nDoinfMmii

.©Y<|Y7=i αµqi 0=µØj7Y7qCq(7>ØCµq7qi YCqxi “7CYØi AJ>Ø7=C7qmi -7=i J“i jl©(C)YØ7qi

J©(Ø=7Ø7qx7i ß7C“i CYØi OØJ+jÄ<µTµTT©Yi J©=7©Yoi x7=i “CØi gDri ÜCYi Dai ri Jqi

ö7(l�+=µØj7Y7qCq(7>ØCµq7qi Ü7Ø7C<C)Øi CYØoi JÜjlq)C)i αµqi x7=i Nµ>J<CYJØCµqi x7=i

Gq(7>ØCµqi3nüoinvMmii

ö=J“q7)JØCα7i AJ>Ø7=C7qoi ™C7i ®YTj7=CTjCJi Lµ<Coi ®qØ7=µ>µ>>7qoi 0Y7©xµ“µqJYi

J7=©)CqµYJi ©qxi OØJ+jÄ<µTµTT©Yi 7+Cx7=“CxCYi YCqxi ™7CØ7=7i jl©(C)i J©(Ø=7Ø7qx7i

®==7)7=mi ö=J“q7)JØCα7i AJ>Ø7=C7qi ;7CTjq7qi YCTji x©=Tji 7Cq7i Ü7Yµqx7=Yi jµj7i

%C=©<7q;i J©Ymi -C7i Gq;Cx7q;i (�=i xC7i .qJYØµ“µY7qCqY©((C;C7q;i ©qxi x7=i 9©+Ø©=i x7=i

.=Ø7=C7iCYØijC7=Ü7Ci7=j|jØi3nüMmiOØJ+jÄ<µTµTT©Yi7+Cx7=“CxCYi™©=x7i)7jl©(ØiÜ7CiY+lØi

J©(Ø=7Ø7qx7qiGq(7>ØCµq7qiCYµ<C7=Øi3nwMmii

0C<;Cq(7>ØCµq7qi YCqxi 7j7=i Y7<Ø7qmi OC7i >µ““7qi “7CYØi Ü7Ci C““©qY©++=C“C7=Ø7qi

0JØC7qØ7qiαµ=oixC7iÜ7=7CØYi7Cq7i0C<;Cq(7>ØCµqiJqi7Cq7=iJqx7=7qiOØ7<<7ijJÜ7qmii

®Yi™©=x7i(7YØ)7YØ7<<ØoixJYYiCqix7qi<7Ø;Ø7qiäJj=7qiGq(7>ØCµq7qix©=Tjix7qi87ØjCTC<<Cqh

=7YCYØ7qØ7qi OØJ+jÄ<µTµTT©Yi J©=7©Yi u89O.,i ;©)7qµ““7qi jJÜ7qmi -C7Yi (�j=Øi ;©i

7Cq7=i ;©q7j“7qx7qi 0=µÜ<7“JØC>oi xJi xC7i A7jJqx<©q)i x7=i Gq(7>ØCµqi x©=Tji xC7i

“©<ØC=7YCYØ7qØ7qi ß7C“7i Ü7Yµqx7=Yi 7=YTj™7=Øi ™C=xi ©qxi x7qi ®CqYJØ;i 7Cq7=i

Y+7;C(CYTj7qiJqØCÜCµØCYTj7qi0=µ+jÄ<J±7i7=(µ=x7=Øi3gaMmii



ϱ2
2

’C=xi 7Cq7i Gq(7>ØCµqi 7Cq7=i ö7(l�+=µØj7Y7i qCTjØi =7TjØ;7CØC)i xCJ)qµYØC;C7=Øi

Ü7;C7j©q)Y™7CY7i Jxl‘©JØi Ü7jJqx7<Øoi >|qq7qi O7+YCYoi Fj=µ“ÜµY7qi ©qxi

Kl“µ==J)jC7qiYTj™7=™C7)7qx7iVµ<)7qi7Cq7=iö7(l�+=µØj7Y7qCq(7>ØCµqiY7Cqi3nüMmii

.Üjlq)C)i αµqi x7=i Nµ>J<CYJØCµqi x7=i ö7(l�+=µØj7Y7i YCqxi 0=µØj7Y7qCq(7>ØCµq7qi Cqi

x7=i ö7(l�TjC=©=)C7i j7©Ø;©ØJ)7i C““7=i qµTji “CØi 7Cq7=i 7=j|jØ7qi 8µ=ØJ<CØlØi ©qxi

8µ=ÜCxCØlØi Yµ™C7i 7Cq7=i jµj7qi .“+©ØJØCµqY=JØ7i α7=Ü©qx7qoi µÜ™µj<i YCTji xC7i

2+7=JØCµqYØ7TjqC>7qiYµ™C7ixC7iµÜ7qi)7qJqqØ7i.qØCÜCµØC>J+=µ+jÄ<J±7iCqix7qi<7Ø;Ø7qi

äJj=7qiα7=Ü7YY7=ØijJÜ7qi3gnMmii

-C7i -CJ)qµY7i αµqi ö7(l�+=µØj7Y7qCq(7>ØCµq7qi ™C=xi J©(i x7=i ö=©qx<J)7i αµqi

><CqCYTj7qi A7(©qx7qi )7YØ7<<Øoi xC7i “CØi “C>=µÜCµ<µ)CYTj7qi ©qxi ÜC<x)7Ü7qx7qi

‚qØ7=Y©Tj©q)7qi ©qØ7=YØ�Ø;Øi ™7=x7qmi KC7=Ü7Ci >|qq7qi J©Tji ®qØ;�qx©q)Y“J=>7=i

=CTjØ©q)Y™7CY7qxiY7Cqmi3ggMmi

8Jqi ©qØ7=YTj7Cx7Øi ;™CYTj7qi x7=i V=�jCq(7>ØCµqi ©qxi x7=i O+lØCq(7>ØCµqmi ®Cq7i

7Cqj7CØ<CTj7i V7YØ<7)©q)i 7Cq7=i )7qJ©7qi ;7CØ<CTj7qi ‚qØ7=YTj7Cx©q)i )CÜØi 7Yi jC7=Ü7Ci

qCTjØmiii

.©Øµ=7qi™C7i]�j<>7iÜ7)=7q;7qixC7i(=�j“JqC(7YØ7qiGq(7>ØCµq7qiJ©(i7Cq7qi]7CØ=J©“i

ÜCYi Uai FJ)7i +µYØµ+7=JØCαi 3gUMmi ®Yi )CÜØi J©Tji Jqx7=7i .©Øµ=7qi ™C7i ;©“i A7CY+C7<i

VCØ;)7=J<xi 7Øi J<moi xC7i Cqi V=�jCq(7>ØCµq7qi Cqq7=jJ<Üi αµqi αC7=i 8µqJØ7qi ©qxi Cqi

O+lØCq(7>ØCµq7qi©qØ7=YTj7Cx7qi3nkMmi

A7Ci x7=i (=�j7qi Gq(7>ØCµqi >|qq7qi 7=YØ7i ]7CTj7qi OTj“7=;7qoi 9|Ø©q)i ©qxi

OTj™7<<©q)i C“i A7=7CTji x7=i Gq;CYCµqi Y7Cqoi xC7i Ü7)<7CØ7Øi YCqxi αµqi VC7Ü7=i ©qxi

N7©>µ;ÄØµY7iY7Cqmii

A7Ci x7=i Y+lØ7qi Gq(7>ØCµqi Ø=7Ø7qi Cqi x7=i97)7<i ©qY+7;C(CYTj7i©qxi)7=Cq)7i ><CqCYTj7i

]7CTj7qi™C7i9�T>7qYTj“7=;7qiJ©(i3ggMmii

®Yi )CÜØi α7=YTjC7x7q7i ß<JYYC(C>JØCµq7qi (�=i ö7(l�Ø=JqY+<JqØJØCq(7>ØCµq7qmi -C7i

)lq)C)YØ7i©qxiÜ7>JqqØ7YØ7iß<JYYC(C>JØCµqiCYØixC7iqJTjiO;C<J)ÄCmii

O;C<J)ÄCi 7Øi J<mi ©qØ7=Ø7C<7qi +µYØµ+7=JØCα7i’©qxCq(7>ØCµq7qi ©qØ7=i “µ=+jµ<µ)CYTj7qi

ö7YCTjØY+©q>Ø7qi :7i qJTji x7=i FC7(7i x7=i Gq(7>ØCµqi 7Cqmi ®Cq7i Gq(7>ØCµqi αµqiö=Jxi GGGi

Ü7YJ)ØoixJYYixC7iö7(l�+=µØj7Y7iJ“iGq(7>ØiÜ7Ø7C<C)ØiCYØoiYC7j7iFJÜ7<<7igi3gkMmi



ϲ2
2

i

ö=JxiGi

i

2Ü7=(<lTj<CTj7=i>©ØJq7=iGq(7>Øi

ö=JxiGGii 2Ü7=(<lTj<CTj7=i>©ØJq7=iGq(7>Øi©qØ7=i®CqÜ7;C7j©q)ix7=i

O©Ü>©ØCYiuJÜ7=i7+C(JY;CJ<,i

ö=JxiGGGi FC7(7=iGq(7>ØBiY©Ü(JY;CJ<i©qØ7=i®CqÜ7;C7j©q)ix7Yi

F=JqY+<JqØJØYi©qxi7α7qØ©7<<iY7Cq7=i.qJYØµ“µY7qi

FJÜ7<<7igBiiß<JYYC(C>JØCµqi+µYØµ+7=JØCα7=iGq(7>ØCµq7qiÜ7Ci)7(l�=7>µqYØ=©>ØCα7qi
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii®Cq)=C((7qiqJTjiO;ÄC<J)ÄCiii7ØiJ<mi3gkMi

i

A7Ci7Cq7=iö7(l�+=µØj7Y7qCq(7>ØCµqi>|qq7qi <µ>J<7iA7(©qx7i™C7iV<�YYC)>7CØi©“ixC7i

ö7(l�+=µØj7Y7i ©qxi0Y7©xµJq7©=ÄY“JØJi αµ=<C7)7qmi ®Yi >Jqqi YCTji 7Cqi.ÜY;7�i C“i

A7=7CTji x7=i 97>µqYØ=©>ØCµqi ÜC<x7qi 3gDMmi A<©Ø©q)7qi C“iA7=7CTji x7=i .qJYØµ“µY7qi

©qxi 7Cqi %7=YTj<©YYi x7=i ö7(l�+=µØj7Y7i >|qq7qi J©(Ø=7Ø7qi ©qxi YØ7<<7qi

<7Ü7qY)7(lj=<CTj7ißµ“+<C>JØCµq7qixJ=mi

A7Ci Jµ=ØJ<7qi 97>µqYØ=©>ØCµq7qi >|qq7qi Ü7Ci 7Cq7=i <µ>J<7qi Gq(7>ØCµqi 7Cq7i

YTj™7=™C7)7qx7ißµ“+<C>JØCµqixC7i.©YÜC<x©q)i7Cq7=iJµ=ØµCqØ7YØCqJ<7qiVCYØ7<oi7Cq7=i

ß©=;YTj<©YYα7=ÜCqx©q)i ;™CYTj7qi .µ=ØJi ©qxi -J=“oi Y7Cqmi -C7Y7i >Jqqi ;©i 7Cq7=i

A<©Ø©q)iCqix7qi)JYØ=µCqØ7YØCqJ<7qiF=J>Øi(�j=7qi3gDMmii

A7Cix7=i-CJ)qµYØC>ix7=iö7(l�+=µØj7Y7qCq(7>ØCµqiYCqxixC7i)lq)C)YØ7qiÜC<x)7Ü7qx7qi

87Øjµx7qix7=i‚<Ø=JYTjJ<<i©qxixC7iLµ“+©Ø7=Øµ“µ)=J+jC7h.q)Cµ)=J+jC7iuLF.,mi8CØi

x7“i‚<Ø=JYTjJ<<i<JYY7qiYCTji+7=C+=µØj7ØCYTj7iV<�YYC)>7CØoi<µ>J<7i®qØ;�qx©q)7qi©qxi

Jq7©=ÄY“JØCYTj7i.©(™7CØ©q)7qix7Ø7>ØC7=7qmi-C7iLF.iCYØixC7iAC<x)7Ü©q)ix7=i’Jj<mi

KC7=Ü7Ci <lYYØi YCTji xJYi ö7(l�YÄYØ7“i )7qJ©i Ü7©=Ø7C<7qi ©qxi Ü7CY+C7<Y™7CY7i

0Y7©xµJq7©=ÄY“JØJi©qxi.©Y™7CØ©q)7qiC“i.qJYØµ“µY7qÜ7=7CTjixJ=YØ7<<7qmi-©=Tji

.Y+C=JØCµqiαµqiCq(C;C7=Ø7=iV<�YYC)>7CØi(�=ixC7i®==7)7=>©<Ø©=i>|qq7qi;©YlØ;<CTji™7CØ7=7i

OTj=CØØ7iCqix7=i“C>=µÜCµ<µ)CYTj7qi-CJ)qµYØC>i7Cq)7<7CØ7Øi™7=x7qi3nkMmi

A7Cix7=iFj7=J+C7ix7=iö7(l�+=µØj7Y7qCq(7>ØCµqi)CÜØi7YiÜCYj7=i>7Cq7i><J=7qiN7CØ<CqC7qi

3ggMmi -C7Yi <C7)Øi Jqi x7qi ©qØ7=YTjC7x<CTj7qi ><CqCYTj7qi O;7qJ=C7qoi xC7i Ü7Ci 7Cq7=i

Gq(7>ØCµqiαµ=<C7)7qi>|qq7qoi©qxix7“iV7j<7qiαµqi7qØY+=7Tj7qx7qi=Jqxµ“CYC7=Ø7qi

><CqCYTj7qiOØ©xC7qi3güMmii



ϳ2
2

-C7i7±Ø=JJqJØµ“CYTj7i97>µqYØ=©>ØCµqiCYØiµ+7=JØCµqYØ7TjqCYTjix7=i<7CTjØ7=7i®Cq)=C((i

C“iö7)7qYJØ;i ;©i x7=l LQnVLWXn97>µqYØ=©>ØCµqoi xJi xC7i2+7=JØCµqY)7ÜC7Ø7i ©qÜ7=�j=Øi

YCqxmiOC7i™7CYØi Øj7µ=7ØCYTji7Cqi)7=Cq)7=7YiGq(7>ØCµqY=CYC>µiJ©(ix©=TjixC7i=l©“<CTj7i

®qØ(7=q©q)i αµqi x7“i >µqØJ“CqC7=Ø7qi ö7ÜC7Øi 3gfMmi -C7i LQnVLWXn97>µqYØ=©>ØCµqi

jCq)7)7qi7=(µ=x7=Øi7Cq7i™7qC)7=iJ©Y)7x7jqØ7i2+7=JØCµqi3gvMi

]©ix7=i2+7=JØCµqi)7j|=7qiJ<Yi;©YlØ;<CTj7iOØJqxJ=x“J�qJj“7qixJYi©“(JYY7qx7i

’©qxx7Ü=Cx7“7qØi x7Yi Cq(C;C7=Ø7qi ö7™7Ü7Yi “CØi x7“i .ÜØ=J)7qi αµqi 7CØ=C)7“oi

q7>=µØCYTj7“iö7™7Ü7i©qxixC7i<µ>J<7iJqØCÜCµØCYTj7oiJqØCY7+ØCYTj7iFj7=J+C7i3gwMmi

®Yi)CÜØiTjC=©=)CYTj7i©qxiJqØCÜCµØCYTj7iFj7=J+C7>µq;7+Ø7oixC7i“7CYØiCqißµ“ÜCqJØCµqi

Cj=7i .q™7qx©q)i (Cqx7qmi KC7=Ü7Ci “©YYi x7=i ö7(l�TjC=©=)i 7Cqi CqxCαCx©7<<i

Jq)7+JYYØ7Yi Øj7=J+7©ØCYTj7Yi ßµq;7+Øi 7=YØ7<<7qoi xJYi αµqi x7=i Nµ>J<CYJØCµqi x7=i

Gq(7>ØCµqoix7“i.©Y“J�ix7=i Gq(7>ØCµqi©qxix7“i;©)=©qx7i <C7)7qx7qi®==7)7=iÜ;™mi

8C>=µµ=)JqCY“©Yi Yµ™C7oi Ü7Ci 7Cq7“i µ+7=JØCα7qi ®Cq)=C((oi J©Tji αµqi x7“i

.<<)7“7Cq;©YØJqxix7Yi0JØC7qØ7qiJÜjlq)Øi3nvoiggoigDMmii

-C7i2+7=JØCµqi“CØix7=i®±+<JqØJØCµqix7=iCq(C;C7=Ø7qiö7(l�+=µØj7Y7i©qxix7“i®=YJØ;i

“CØi 7Cq7“i 7±Ø=JJqJØµ“CYTj7qi ö7(l�Ø=JqY+<JqØJØi ™C=xi ©qØ7=i αC7<7qi .©Øµ=7qi J<Yi

Fj7=J+C7ix7=i’Jj<iJq)7Y7j7qi 3ggoiUaoiUnoiUgMmi®Cq7i.<Ø7=qJØCα7iYØ7<<ØixC7i LQnVLWXn

97>µqYØ=©>ØCµqi xJ=mi A7Ci Ü7Cx7qi %7=(Jj=7qi >|qq7qi J<Yi ö7(l�7=YJØ;i J©Øµ<µ)7i

ö7(l�Ø=JqY+<JqØJØ7oi “7CYØi xC7i ØC7(7i A7Cqα7q7oi J<<µ+<JYØCYTj7i u;mAmi 9C(J“+CTCqi

Ü7YTjCTjØ7Ø7i µx7=i YC<Ü7=Ü7YTjCTjØ7Ø7i 0µ<Ä7YØ7=+=µØj7Y7q,i ©qxi J<<µ)7q7i

ö7(l�Ø=JqY+<JqØJØ7iu.=Ø7=C7qoi%7q7q,iα7=™7qx7Øi™7=x7qi3ggoiUUMmii

-C7i ;™7Ci ©qØ7=YTjC7x<CTj7qi %7=(Jj=7qi ™7CY7qi Cqi x7=i NCØ7=JØ©=i ©qØ7=YTjC7x<CTj7i

®=(µ<)7iJ©(iÜ7;�)<CTjix7=i97Cq(7>ØCµqYhoi8µ=ØJ<CØlØYhi©qxi.“+©ØJØCµqY=JØ7miA7Cix7=i

7±Ø=JJqJØµ“CYTj7qi97>µqYØ=©>ØCµqi<C7)ØixC7i97Cq(7>ØCµqY=JØ7i;™CYTj7qiUhnUri©qxi

xC7i µ+7=JØCα7i 8µ=ØJ<CØlØY=JØ7i ;™CYTj7qi nnhgfri 3nüoi Ukoi UDMmi A7Ci x7=i LQnVLWXh

97>µqYØ=©>ØCµqi <C7)Øi xC7i 97Cq(7>ØCµqY=JØ7i “CØi x7“i ®CqYJØ;i J©Øµ<µ)7=i %7q7qi

;™CYTj7qi ahnri ©qxi xC7i 8µ=ØJ<CØlØY=JØ7i ;™CYTj7qi fhnDroi “CØi x7“i ®CqYJØ;i

J<<µ+<JYØCYTj7=iö7(l�+=µØj7Y7qi7qØY+=7Tj7qxi;™CYTj7qinaihigairi©qxi;™CYTj7qiai

higDri3nüMmiii

-C7i LQnVLWXh97>µqYØ=©>ØCµqi (Cqx7Øi Cqi x7qi <7Ø;Ø7qi äJj=7qi α7=“7j=Øi .q™7qx©q)i Ü7Ci

Gq(7>ØCµq7qi x7Yi Jµ=ØJ<7qi ö7(l�JÜYTjqCØØYi ©qxi x7Yi A7T>7qJÜYTjqCØØYmi ö=©qxi



ϴ2
2

jC7=(�=iCYØixC7i%7=“7Cx©q)iαµqißµ“+<C>JØCµq7qi™C7ix7=i9©+Ø©=ix7Yi.µ=Ø7qYØ©“+(Yi

©qxi x7=i qC7x=C)7qi V<©YY=JØ7oi xC7i Ü7Ci 7±Ø=JJqJØµ“CYTj7qi 97>µqYØ=©>ØCµq7qi

J©(Ø=7Ø7qi>|qq7qi3ggMmi

E
E

a2kEKLJHQVFKöIWHQEGHUEVLO;HU;HVFKLFKWHWHQEmHIl�SURWKHVHE

Gqi x7=i ö7(l�TjC=©=)C7i YØ7<<Øi xC7i ö7(l�+=µØj7Y7qCq(7>ØCµqi 7Cq7i YTj™7=™C7)7qx7i

ßµ“+<C>JØCµqi xJ=mi .©Yi xC7Y7“i ö=©qxi ™J=i xJYi GqØ7=7YY7i qJTji 7Cq7=i

Cq(7>ØCµqY=7YCYØ7qØ7qi ö7(l�+=µØj7Y7i Ü7Yµqx7=Yi )=µ�mi ®Yi ™J=i xJYi ]C7<oi 7Cq7i

ö7(l�+=µØj7Y7i;©i7qØ™CT>7<qoixC7iqCTjØiq©=iÜ7Cix7=iTjC=©=)CYTj7qiA7jJqx<©q)iαµqi

0=µØj7Y7qCq(7>ØCµq7qoi Yµqx7=qi J©Tji ;©=i Gq(7>ØCµqY+=µ+jÄ<J±7i 7Cq)7Y7Ø;Øi ™7=x7qi

>Jqqmi ®Yi )CÜØi j7©Ø7i ;™7Ci α7=YTjC7x7q7i .=Ø7qi αµqi Cq(7>ØCµqY=7YCYØ7qØ7qi

ö7(l�+=µØj7Y7qmii

-C7i 7=YØ7i CYØi xC7i JqØCÜCµØC>JÜ7YTjCTjØ7Ø7i ö7(l�+=µØj7Y7oi Cqi Vµ=“i αµqi 7Cq7=i

9C(J“+CTCqi)7Ø=lq>Ø7qi0µ<Ä7YØ7=+=µØj7Y7oixC7iCqiα7=YTjC7x7q7qiLQnYLWURi©qxlLQnYLYRi

OØ©xC7qi“CØi©qØ7=YTjC7x<CTj7“i®=(µ<)i)7Ø7YØ7Øi™©=x7i3UüoiUfMmi®Yi;7C)Ø7iYCTjoixJYYi

9C(J“+CTCqi)7Ø=lq>Ø7i0µ<Ä7YØ7=+=µØj7Y7qi7CqiÜ7)=7q;Ø7Yi’C=>Y+7>Ø=©“i)7)7q�Ü7=i

®==7)7=qoi™C7i89O.oiαµ=™7CY7qi©qxixC7iJqØCÜCµØCYTj7i’C=>;7CØix7=i0=µØj7Y7i=7<JØCαi

>©=;iCYØi3ggMmi

.<Yi .<Ø7=qJØCα7i ;©i JqØCÜCµØC>JÜ7YTjCTjØ7Ø7qi ö7(l�+=µØj7Y7qi ™7=x7qi OC<Ü7=i µx7=i

OC<Ü7=α7=ÜCqx©q)7qE (�=i Yµ)7qJqqØ7E Cq(7>ØCµqY=7YCYØ7qØ7i ö7(l�+=µØj7Y7qi YTjµqi
Y7CØi®qx7ix7=iwaC)7=iäJj=7iα7=™7qx7Øi3UvoiUwoikaMmiE

-7=iJqØC“C>=µÜC7<<7i®((7>ØiαµqiOC<Ü7=Cµq7qiCYØiJÜ7=iYTjµqi<lq)7=iÜ7>JqqØmiOC<Ü7=ijJØi

J<Yi Cq7=Ø7Yi 8JØ7=CJ<i 7Cq7i )7=Cq)7i JqØCÜJ>Ø7=C7<<7i ’C=>YJ“>7CØi 3knMmi OC<Ü7=Cµq7qi

>|qq7qi x©=Tji µ±CxJØCα7i 0=µ;7YY7i (=7C)7Y7Ø;Øi ™7=x7qmi -C7Y7i jJÜ7qi xC7i

®C)7qYTjJ(Øoi Jqi 0=µØ7Cq7i αµqi ]7<<“7“Ü=Jq7qi Jq;©jJ(Ø7qi ©qxi ;7=YØ|=7qi xJÜ7Ci

ÜJ>Ø7=C7<<7i-4.i©qxi94.i©qxix7=7qi®q;Ä“7iC==7α7=YCÜ7<i3UvoikgoikUoikkMmi-C7Y7Yi

ßµq;7+Øi ÜJYC7=Øi ;©“i 7Cq7qi J©(i x7=i GqØ7=J>ØCµqi ;™CYTj7qi OC<Ü7=Cµq7qi ©qxi x7qi

FjCµ<)=©++7qi x7=i 0=µØ7Cq7oi xC7i Cqi αC7<7qi ™CTjØC)7qi ]7<<>µ“+µq7qØ7qi ™C7i

]7<<“7“Ü=Jq7qoix7=i]7<<™Jqxiµx7=i x7=i-4.i©qxi94.iαµ=>µ““7qi 3kkoi kDoi küMmi

A7Ci x7“i JqØC“C>=µÜC7<<7qi 87TjJqCY“©Yi Y+C7<Øi ;©“i Jqx7=7qi xC7i ACqx©q)i αµqi



ϵ2
2

OC<Ü7=Cµq7qiJqi;7<<©<l=7iA7YØJqxØ7C<7i�Ü7=i’JYY7=YØµ((ÜCqx©q)i©qxi7Cqiα7=“7j=Ø7=i

.©YYØ=µ“iαµqißJ<C©“Cµq7qi iJqix7=i]ÄØµ+<JY“J“7“Ü=JqiJ©Yix7qiAJ>Ø7=C7qi7Cq7i

9µ<<7i 3kfMmi i -C7i .>ØCαCØlØi x7=i OC<Ü7=Cµq7qi qC““Øi jC7=Ü7Ci +=µ+µ=ØCµqJ<i ;©i Cj=7=i

ßµq;7qØ=JØCµqi;©i3kaMmii

-C7iJqØC“C>=µÜC7<<7i’C=>©q)iαµqiOC<Ü7=Cµq7qi>µqqØ7iYµ™µj<iÜ7Ci)=J“+µYCØCα7qiJ<Yi

J©TjiÜ7Ci)=J“q7)JØCα7qiAJ>Ø7=C7qiqJTj)7™C7Y7qi™7=x7qi 3kfoikvMmiOµi™©=x7qi Cqi

x7=i LQnYLWURnOØ©xC7i αµqi ä©q)i 7Øi J<mi 7Cq7i ÜJ>Ø7=C;Cx7i’C=>©q)i Ü7Ci OØJ+jÄ<µTµTT©Yi

©qxi ®YTj7=CTjCJi Lµ<Ci (7YØ)7YØ7<<Øoi Ü7Ci x7=i 7Cq7i YC)qC(C>JqØ7i %7=“Cqx7=©q)i x7=i

AJ>Ø7=C7q;Jj<i ©qØ7=i ]©)JÜ7i αµqi OC<Ü7=Cµq7qi qJTj)7™C7Y7qi™©=x7i 3kfMmi OØ©xC7qoi

xC7i xC7i ’C=>YJ“>7CØi 7Cq7=i YC<Ü7=Ü7YTjCTjØ7Ø7qi ö7(l�+=µØj7Y7i )7)7qi

“7ØjCTC<<Cq=7YCYØ7qØ7i OØJ+jÄ<µ>µ>>7qi u89O.,i ©qØ7=Y©TjØ7qoi ;7C)Ø7qi >7Cq7i

7Cqx7©ØC)7qi®=)7ÜqCYY7i3kwoiDaMmiii

Gqix7=iOØ©xC7iαµqi]jJq)i7ØiJ<mi>µqqØ7i7Ü7q(J<<YiJ©Tji7Cq7i(©q)CYØJØCYTj7i’C=>©q)i

αµqi OC<Ü7=Cµq7qi )7)7qi 0C<;7i ™C7i LJqxCxJi J<ÜCTJqYi ©qxi LJqxCxJi “J<ØµYJi

qJTj)7™C7Y7qi™7=x7qi3DnMmii

-C7i 6LOYHUn*UDIWh0=µØj7Y7i x7=i VC=“Ji AmA=J©q�oi x7YY7qi ®CqYJØ;i Cqi xC7Y7=i .=Ü7CØi

©qØ7=Y©TjØi ™7=x7qi Yµ<<oi CYØi 7Cq7i )7YØ=CT>Ø7i -µ++7<α7<µ©=hö7(l�+=µØj7Y7i J©Yi

0µ<Ä7YØ7=oi x7=7qi l©�7=7i 2Ü7=(<lTj7i“CØi 7<7“7qØJ=7“iOC<Ü7=i Ü7YTjCTjØ7Øi CYØi 3Dgoi

DUMmi

‚7Ü7==©7T>i7ØiJ<mi“J�7qixC7iOC<Ü7=(=7CY7Ø;©q)ix7=i6LOYHUl*UDIWiö7(l�+=µØj7Y7oixC7i

7qØYTj7Cx7qxi CYØi (�=i x7qi NJq);7CØYTj©Ø;i )7)7qi Gq(7>ØCµq7qoi LQnYLWURi �Ü7=i 7Cq7qi

]7CØ=J©“i αµqi Dgi ’µTj7qi 3kkMmi -C7Y7i ™©=x7i Cqi 0jµY+jJØi )7+©((7=Ø7=i

ßµTjYJ<;<|Y©q)i )7“7YY7qmi ®Yi ;7C)Ø7i YCTjoi xJYYi qJTji 7Cq7“i FJ)i xC7i

ßµq;7qØ=JØCµqi αµqi (=7C)7Y7Ø;Ø7“i OC<Ü7=i “CØi ügi ȝ)PNi J“i j|TjYØ7qi ™J=mi .©(i x7qi

xJ=J©((µ<)7qx7qi FJ)7qi ÜCYi ;©“i wami FJ)i ™©=x7i 7Cq7i V=7CY7Ø;©q)i αµqi OC<Ü7=i Cqi

>µqYØJqØiJÜq7j“7qx7=i87q)7i(7YØ)7YØ7<<Ømi.Üix7“iwamiFJ)iÜ<C7ÜixC7i(=7C)7Y7Ø;Ø7i

87q)7iJ©(i7Cq7“i>µqYØJqØ7qi4Cα7J©i“CØi7Cq7=i“CØØ<7=7qißµq;7qØ=JØCµqiαµqiDiȝ)PNmi

-C7ißµq;7qØ=JØCµqix7=iOC<Ü7=Cµq7qiJ©(ix7=iö7(l�+=µØj7Y7iÜ7Ø=©)iqJTjiDgi’µTj7qi

wvrmi -C7Y7i 87YY©q)7qi YCqxi ™7Y7qØ<CTj7i %µ=J©YY7Ø;©q)7qi (�=i 7Cq7qi

JqØC“C>=µÜC7<<7qi NJq);7CØ7((7>Øi x7=i ö7(l�+=µØj7Y7i J©Tji �Ü7=i “7j=7=7i äJj=7mii

V7=q7=i >µqqØ7i 7Cq7i “|)<CTj7i OC<Ü7=Øµ±C;CØlØi x7=i 6LOYHUn*UDIWh0=µØj7Y7i (�=i x7qi



ϭϬ2
2

“7qYTj<CTj7qiß|=+7=oixC7iYCTjiJÜi7Cq7“iO7=©“Y+C7)7<iαµqiamUiȝ)P“<i“JqC(7YØC7=Øoi

J©Y)7YTj<µYY7qi™7=x7qi3kkoiDkMmii

47Ü7qi x7=l 6LOYHUn*UDIWn0=µØj7Y7i )CÜØi 7Yi xC7l ,QWHUJDUGh6LOYHUh0=µØj7Y7mi -7=i

™7Y7qØ<CTj7i‚qØ7=YTjC7xi;™CYTj7qix7=i CqixC7Y7=i.=Ü7CØi©qØ7=Y©TjØ7qi6LOYHUn*UDIWni

0=µØj7Y7i©qxix7=iµÜC)i)7qJqqØ7qi0=µØj7Y7i CYØixC7iVµ=“ix7YiOC<Ü7=Yoi“CØix7=ixC7i

ö7(l�+=µØj7Y7i Ü7YTjCTjØ7Øi CYØmi -C7i ,QWHUJDUGn6LOYHUh0=µØj7Y7i CYØi “CØi

YC<Ü7=YJ<;jJ<ØC)7“i uOC<Ü7=J;7ØJØ,i ßµ<<J)7qi Ü7YTjCTjØ7Ømi OC<Ü7=J;7ØJØi ™C=xi

;©YJ““7qi“CØix7“ißµ<<J)7qi=7<JØCαiYTjq7<<i=7Yµ=ÜC7=Øi 3kkMmi®Yi™©=x7i(7YØ)7YØ7<<Øoi

xJYYi7Cqiö=µYYØ7C<ix7YiOC<Ü7=J;7ØJØYi+µYØµ+7=JØCαiÜ7=7CØYiCqq7=jJ<Üix7=i7=YØ7qighUi

’µTj7qi(=7C)7Y7Ø;Øi™C=xi3DDMmiiOµiÜ7Ø=©)ixC7ißµq;7qØ=JØCµqix7YiOC<Ü7=J;7ØJØYiqJTji

gai FJ)7qi q©=i qµTji gDri J©(i x7=i 0=µØj7Y7qµÜ7=(<lTj7i ©qxi CYØi Yµ“CØi x7©Ø<CTji

qC7x=C)7=iC“i%7=)<7CTji;©=i)7“7YY7q7qißµq;7qØ=JØCµqix7Yi7<7“7qØJ=7qiOC<Ü7=YiJ©(i

x7=i 6LOYHUn*UDIWh0=µØj7Y7i 3DüMmi -C7Y7=i FJØÜ7YØJqxi >Jqqi 7Cq7i ©qØ7=YTjC7x<CTj7i

.©Y™C=>©q)i J©(i xC7i NJq);7CØ+=µ+jÄ<J±7i x7=i Ü7Cx7qi YC<Ü7=Ü7YTjCTjØ7Ø7qi

ö7(l�+=µØj7Y7qiαµ=iGq(7>ØCµq7qijJÜ7qmii

Gqix7qi<7Ø;Ø7qiäJj=7qi™J=i7YixJYi]C7<iα7=YTjC7x7q7=iOØ©xC7qoij7=J©Y;©(Cqx7qoiµÜi

7Cq7i YC<Ü7=Ü7YTjCTjØ7Ø7i 0=µØj7Y7i )7;C7<Øi αµ=i Gq(7>ØCµq7qi “CØi x7qi jl©(C)i

α7=©=YJTj7qx7qiAJ>Ø7=C7qiYTj�Ø;7qi>Jqqmii

OØ=JØj“Jqqi 7Øi J<mi >µqqØ7qi“CØØ7<Yi x7=i >µq(µ>J<7qi NJY7=i 8C>=µY>µ+C7i LQnYLWURi xC7i

.q;Jj<i Ü7YTjlxC)Ø7=i ]7<<7qi αµqi OØJ+jÄ<µTT©Yi J©=7©Yi J©(i x7“i ACµ(C<“oi x7=i xC7i

AJ>Ø7=C7qÜ7YC7x<©q)iJ©(ix7=i2Ü7=(<lTj7i7Cq7=iö7(l�+=µØj7Y7iÜ7;7CTjq7Øoi“7YY7qi

3DfMmi Oµi ™J=i xC7Y7i Ü7Ci 7Cq7=i YC<Ü7=Ü7YTjCTjØ7Ø7qi ö7(l�+=µØj7Y7i x7©Ø<CTji

α7=“Cqx7=Øi C“i %7=)<7CTji ;©i 7Cq7=i ©qÜ7YTjCTjØ7Ø7qiö7(l�+=µØj7Y7mi Gqi x7=i OØ©xC7i

αµqiö=JÄi7ØiJ<mi>µqqØ7i7Cq7iYC)qC(C>JqØ7iK7““©q)ix7=iÜJ>Ø7=C7<<7qi.xjlYCµqiJ©(i

7Cq7=iYC<Ü7=Ü7YTjCTjØ7Ø7qiß©qYØYØµ((+<JØØ7iJ©Yi0µ<Ä©=7ØjJqiqJTj)7™C7Y7qi™7=x7qi

3DvMmii

®=YØ7i LQnYLYRi OØ©xC7qi 7=;C7<Ø7qi +µYCØCα7i ®=)7ÜqCYY7i Ü7C“i ®CqYJØ;i αµqi

YC<Ü7=Ü7YTjCTjØ7Ø7qi ö7™7Ü7Ø=JqY+<JqØJØ7qmi Oµi >µqqØ7i Ü7Ci x7=i Y©Ü>©ØJq7qi

G“+<JqØJØCµqi 7Cq7Yi YC<Ü7=Ü7YTjCTjØ7Ø7qi ß©qYØYØµ((Ø=JqY+<JqØJØYi J©Yi 0µ<Ä7YØ7=i Cqi

8l©Y7qi7Cq7i7=j|jØ7i97YCYØ7q;i)7)7qiGq(7>ØCµq7qiαµqiOØJ+jÄ<µTT©Yi7+Cx7=“CxCYi

)7;7C)Øi™7=x7qi3kvMmi



ϭϭ2
2

Gqi 7Cq7“i ™7CØ7=7qi LQnYLYRi ®±+7=C“7qØi x7=i µÜC)i )7qJqqØ7qi OØ©xC7i >µqqØ7i C“i

ßJqCqTj7q“µx7<<i7Cq7iYC)qC(C>JqØiqC7x=C)7=7i97x©>ØCµqix7=iÜJ>Ø7=C7<<7qiA7YC7x<©q)i

J©(ix7=iYC<Ü7=Ü7YTjCTjØ7Ø7qi0=µØj7Y7iC“i%7=)<7CTji;©ix7=iJ©(ix7=i©qÜ7YTjCTjØ7Ø7qi

0=µØj7Y7iqJTj)7™C7Y7qi™7=x7qoiqJTjx7“ixC7i C“+<JqØC7=Ø7qiö7(l�+=µØj7Y7qi“CØi

7Cq7=iÜJ>Ø7=C7<<7qiO©Y+7qYCµqi>µqØJ“CqC7=Øi™©=x7qmi-C7Y7iÜ7YØJqxi:7™7C<YiJ©Yix7qi

®==7)7=qiOØJ+jÄ<µTT©YiJ©=7©Yoi®YTj7=CTjCJiLµ<Ci©qxiOØJ+jÄ<µTµTT©Yi7+Cx7=“CxCYi

3kkMmi

47Ü7qix7“i Gq(7>ØCµqYYTj©Ø;i CYØi 7Cq7i jµj7iACµ>µ“+JØCÜC<CØlØi (�=i 7Cq7i 7=(µ<)=7CTj7i

G“+<JqØJØCµqi7Cq7=iö7(l�+=µØj7Y7i™CTjØC)mi-C7Y7i7=“|)<CTjØi7Cq7i>µ“+<C>JØCµqY<µY7i

®Cqj7C<©q)i x7=i 0=µØj7Y7i Cqi xJYi >|=+7=©“<C7)7qx7i ö7™7Ü7mi -C7i 6LOYHUn*UDIWh

0=µØj7Y7i CYØi“CØi =7Yµ=ÜC7=ÜJ=7=iö7<JØCq7i C“+=l)qC7=Ømi-C7iö7<JØCq7i™C=xi Cqq7=jJ<Üi

7Cq7Yi]7CØ=J©“Yiαµqiühvi’µTj7qi7q;Ä“JØCYTjiJÜ)7ÜJ©Øi©qxix©=Tji>|=+7=7C)7q7Yi

ö7™7Ü7i7=Y7Ø;Øi3DgoiDUMmiGqi7Cq7=iOØ©xC7iαµqi‚7Ü7==©7T>i7ØiJ<mi;7C)Ø7iYCTjiÜ7Cix7=i

G“+<JqØJØCµqi x7=i YC<Ü7=Ü7YTjCTjØ7Ø7qi ö7(l�+=µØj7Y7i C“i OTj™7Cq7“µx7<<i 7Cq7i

α7=)<7CTjÜJ=i)©Ø7i®Cqj7C<©q)i;©ix7=i©qÜ7YTjCTjØ7Ø7qi C“+<JqØC7=Ø7qi0=µØj7Y7mi-C7i

2((7qj7CØY=JØ7iÜ7Cx7=i0=µØj7Y7qiÜ7Ø=©)7qifDriqJTjiüi8µqJØ7qmi-C7iAC<x©q)ix7=i

47µCqØC“Joi xC7i 7Cqi™CTjØC)7=i GqxC>JØµ=i (�=i 7Cqi )©Ø7Yi®Cqj7C<©q)Yα7=jJ<Ø7qi CYØoi™J=i

Ü7Ci Ü7Cx7qi 0=µØj7Y7qi )<7CTj7=“J�7qi αµ<<YØlqxC)i J©Y)7+=l)Ømi ’7CØ7=7i

C““©qjCYØµTj7“CYTj7i ©qxi jCYØµ<µ)CYTj7i ‚qØ7=Y©Tj©q)7qi >µqqØ7qi >7Cq7i

YC)qC(C>JqØ7qi‚qØ7=YTjC7x7i;7C)7qi3DUMmii

-C7i Yµ)7qJqqØ7qi +=l><CqCYTj7qi OØ©xC7qi >µqqØ7qi +µYCØCα7i ®=)7ÜqCYY7i jCqYCTjØ<CTji

x7=iJqØCÜJ>Ø7=C7<<7qi’C=>©q)iαµqiOC<Ü7=iα7=;7CTjq7qmii

-C7i YC<Ü7=Ü7YTjCTjØ7Ø7i 0=µØj7Y7i ™C=xi Ü7Ci x7=i Fj7=J+C7i x7=i 0=µØj7Y7qCq(7>ØCµqi

Yµ™C7i J<Yi Gq(7>ØCµqY+=µ+jÄ<J±7i Ü7Ci ö7(l�=7>µqYØ=©>ØCµq7qi 7Cq)7Y7Ø;Ømi A7Ci x7=i

Gq(7>ØCµqY+=µ+jÄ<J±7i )C<Øi 7Yoi 0JØC7qØ7qoi xC7i J©()=©qxi αµqi Ü7YØC““Ø7qi

47Ü7q7=>=Jq>©q)7qi ©qxi 9CYC>µ(J>Øµ=7qi 7Cqi 7=j|jØ7Yi Gq(7>ØCµqY=CYC>µi jJÜ7qoi αµ=i

Gq(7>ØCµq7qi ;©i YTj�Ø;7qi uYC7j7i ßJ+CØ7<i gmk,mi A7Ci x7=i Fj7=J+C7i x7=i

0=µØj7Y7qCq(7>ØCµqi Yµ<<i “CØi x7“i ®CqYJØ;i x7=i YC<Ü7=Ü7YTjCTjØ7Ø7qi 0=µØj7Y7i xJYi

+µYØµ+7=JØCα7i 9CYC>µi (�=i 7Cq7i 97Cq(7>ØCµqi “CqC“C7=Øi ™7=x7qmi -JYi Gq(7>ØCµqY=CYC>µi

Ü7Ci 0JØC7qØ7qi “CØi Ü7=7CØYi J©()7Ø=7Ø7q7=i 0=µØj7Y7qCq(7>ØCµqi CYØi jC7=Ü7Ci x7©Ø<CTji

j|j7=iJ<YiÜ7Ci0JØC7qØ7qiµjq7iαµ=J©Y)7)Jq)7q7=i0=µØj7Y7qCq(7>ØCµqmi



ϭϮ2
2

ß<CqCYTj7i OØ©xC7qi ;©=i 0=�(©q)i YC<Ü7=Ü7YTjCTjØ7Ø7=i 0=µØj7Y7qi YCqxi ÜCYj7=i q©=i

™7qC)7iαµ=jJqx7qmi®Yi™©=x7ijC7=Ü7Ci;©“7CYØix7=i®CqYJØ;i7Cq7=iYC<Ü7=Ü7YTjCTjØ7Ø7qi

ö7(l�+=µØj7Y7i Ü7Ci 0JØC7qØ7qi “CØi Ü7=7CØYi 7Cq)7Ø=7Ø7q7“i 0=µØj7Y7qCq(7>Øi C“i

Jµ=ØJ<7qiö7(l�JÜYTjqCØØi“CØØ7<Yi LQnVLWXh97αJY>©<J=CYJØCµqi ©qØ7=Y©TjØi 3DDoi Dwoi üaMmi

Oµi™©=x7iCqix7=iOØ©xC7iαµqiAJØØi7ØiJ<mi7Cq7i=7<JØCαiqC7x=C)7i97Cq(7>ØCµqY=JØ7iαµqiUofi

ri α7=;7CTjq7Øi 3DDMmi KC7=i Ø=JØi Ü7Ci 7Cq7“i αµqi gki 0JØC7qØ7qi 7Cq7i 97Cq(7>ØCµqi x7=i

ö7(l�+=µØj7Y7iJ©(mii

Gqi x7=i OØ©xC7i αµqi NJ=7qJh.α7<<Jq7xJi 7Øi J<mi ;7C)Ø7i x7=i Cq(7>ØCµqY+=µ+jÄ<J>ØCYTj7i

®CqYJØ;i x7=i ö7(l�+=µØj7Y7i “CØi OC<Ü7=J;7ØJØi u,QWHUJDUGl 6LOYHU,i J<<7=xCq)Yi >7Cq7i

YC)qC(C>JqØ7i 97x©>ØCµqi x7=i Gq(7>ØCµqY=JØ7i qJTji ö7(l�+=µØj7Y7qC“+<JqØJØCµqi C“i

%7=)<7CTji ;©i Jqx7=7qiö7(l�7=YJØ;“JØ7=CJ<C7qi 3DwMmi Gqi x7=i .=Ü7CØi αµqi 9CTTµi ™C=xi

7Ü7q(J<<Yi xC7i %7=“©Ø©q)i )7YØ7<<Øoi xJYYi “CØi OC<Ü7=J;7ØJØi Ü7YTjCTjØ7Ø7i

ö7(l�+=µØj7Y7qi xJYi 9CYC>µi 7Cq7=i 0=µØj7Y7qCq(7>ØCµqi qCTjØi >µ“+<7ØØi α7=“C7x7qi

™7=x7qi>Jqqi3üaMmii

V�=i x7qi ®CqYJØ;i x7=i 6LOYHUn*UDIWn0=µØj7Y7oi 7Cq7=i “CØi naari 7<7“7qØJ=7“i OC<Ü7=i

Ü7YTjCTjØ7Ø7qi ö7(l�+=µØj7Y7oi )C<Øi 7Yi q©qi J©Tji ><CqCYTji xC7i 97x©>ØCµqi αµqi

Gq(7>ØCµq7qi;©i�Ü7=+=�(7qmi

i

E

vEVöWHULöOEXQGEVHWKRGHQE

v2aESXI;öXEGHUEFWXGLHEE

Gqix7“i]7CØ=J©“iαµ“ianmi8l=;igaaüiÜCYianmiä©qCigaawi™©=x7qifnaiTjC=©=)CYTj7i

®Cq)=C((7i Cqi x7=i ß<CqC>i (�=iö7(l�TjC=©=)C7i ©qxi4C7=7qØ=JqY+<JqØJØCµqi x7=i K7Cq=CTjh

K7Cq7h‚qCα7=YCØlØi -�YY7<xµ=(i J©()=©qxi αµqi +7=C+j7=7qi J=Ø7=C7<<7qi

%7=YTj<©YY>=Jq>j7CØ7qoi J=Ø7=C7<<7qi .q7©=ÄY“7qi µx7=i ö7(l�+=µØj7Y7qCq(7>ØCµq7qi

x©=Tj)7(�j=Øoi Ü7Ci x7q7qi 7Cq7i ö7(l�+=µØj7Y7i J<Yi ö7(l�7=YJØ;i 7Cq)7Y7Ø;Øi ™©=x7mi

-J=©qØ7=i ™©=x7qi vki 0JØC7qØ7qi 7=(JYYØoi Ü7Ci x7q7qi 7Cq7i6LOYHUn*UDIWh0=µØj7Y7i J<Yi

ö7(l�7=YJØ;i C“+<JqØC7=Øi™©=x7mi GqxC>JØCµqi (�=ix7qi®CqYJØ;ix7=iYC<Ü7=Ü7YTjCTjØ7Ø7qi

ö7(l�+=µØj7Y7i ™J=i 7Cqi 7=j|jØ7Yi Gq(7>ØCµqY=CYC>µoi xJYi x©=Tji α7=YTjC7x7q7i



ϭϯ2
2

A7)<7CØ7=>=Jq>©q)7qi u-CJÜ7Ø7Yoi .xC+µYCØJYoi Tj=µqmi 4C7=7qCqY©((C;C7q;i 7ØTm,i µx7=i

Jqx7=7i9CYC>µ(J>Øµ=7qix7(CqC7=Øi™©=x7mi

-C7i 0JØC7qØ7qi “©YYØ7qi “Cqx7YØ7qYi 7Cq7qi x7=i (µ<)7qx7qi 9CYC>µ(J>Øµ=7qi Ü;™mi

A7)<7CØ7=>=Jq>©q)7qi7=(�<<7qBii

hi-CJÜ7Ø7Yi“7<<CØ©Yi

hiVµqØJCq7iß<JYY7iG%i

hiØ7=“CqJ<7i4C7=7qCqY©((C;C7q;i i

hi4µØ(J<<h20i

hi.xC+µYCØJYiαµqi“Cqx7YØ7qYiö=JxiGiuA8Gi“CqxmiUa,i

hiG““©qY©++=7YYCµqi

hiL20-i

hiLj=µqCYTj7i4C7=7qCqY©((C;C7q;i

hißµ=µqJ=7iK7=;>=Jq>j7CØi

hi.©ØµC““©q7i®=>=Jq>©q)7qi

hi8Jq)7<7=qlj=©q)i

hißµq>µ“CØJqØ7iGq(7>ØCµq7qiuK’Goi0q7©“µqC7i7ØTm,i

hiF©“µ=7=>=Jq>©q)7qi

.©Y)7YTj<µYY7qi™©=x7qi0JØC7qØ7qoixC7iqCTjØi“Cqx7YØ7qYi7Cq7qix7=i9CYC>µ(J>Øµ=7qi

7=(�<<Ø7qBi 0JØC7qØ7qi “CØi ßµqØ=JCqxC>JØCµqi (�=i 7Cq7qi )7(l�TjC=©=)CYTj7qi ®Cq)=C((oi

0JØC7qØ7qi “CØi )7=Cq)7=i J<Yi Y7TjYi 8µqJØ7qi N7Ü7qY7=™J=Ø©q)i ©qxi 0JØC7qØ7qi “CØi

Ü7>JqqØ7=i.<<7=)C7i)7)7qiOC<Ü7=mi

-C7i4JTj©qØ7=Y©Tj©q)7qi(Jqx7qiαµqiV7Ü=©J=iÜCYi8JCiganni Cqix7=i.“Ü©<Jq;ix7=i

ß<CqC>i (�=iö7(l�TjC=©=)C7i YØJØØmi .qi 7Cq7i .qJ“q7Y7i YTj<µYY7qi YCTji 7Cq7i ><CqCYTj7i

‚qØ7=Y©Tj©q)ix7=i©qØ7=7qi®±Ø=7“CØlØ7qi©qxi7Cq7iJ++J=JØCα7i‚qØ7=Y©Tj©q)i“CØØ7<Yi

-©+<7±hOµqµ)=J(C7i©qxiA7YØC““©q)ix7Yi-µ++<7=hGqx7±ix7=i©qØ7=7qi®±Ø=7“CØlØ7qi

Jqmi ®Yi ™©=x7i 7Cq7i A<©ØJÜqJj“7i x©=Tj)7(�j=Øi ;©=i A7YØC““©q)i x7Yi ><7Cq7qi

A<©ØÜC<x7Yi ©qxi x7=i ®qØ;�qx©q)Y+J=J“7Ø7=mi -C7i .qJ“q7Y7oi xC7i Yµqµ)=J(CYTj7i

‚qØ7=Y©Tj©q)i©qxixC7i><CqCYTj7i‚qØ7=Y©Tj©q)i“CØYJ“Øi7Cq7=iA<©ØJÜqJj“7i©qxix7=i

A7YØC““©q)ix7Yi-µ++<7=hGqx7±iJqix7qi©qØ7=7qi®±Ø=7“CØlØ7qi™©=x7qiC““7=i©qØ7=i

.©(YCTjØix©=Tji7Cq7qiJ©Y)7ÜC<x7Ø7qi8CØJ=Ü7CØ7=ix7=iß<CqC>iαµ=)7qµ““7qmii



ϭϰ2
2

-C7i vki 0JØC7qØ7qi ™©=x7qi +7=i A=C7(i Jq)7YTj=C7Ü7qi ©qxi ;©i 7Cq7=i J“Ü©<JqØ7qi

‚qØ7=Y©Tj©q)i Cqi x7=i ß<CqC>i (�=i ö7(l�TjC=©=)C7i ©qxi 4C7=7qØ=JqY+<JqØJØCµqi x7=i

K7Cq=CTjhK7Cq7i ‚qCα7=YCØlØi -�YY7<xµ=(i 7Cq)7<Jx7qmi kki 0JØC7qØ7qi uDgokr,i >J“7qi

xC7Y7=i®Cq<Jx©q)iqJTjmi0JØC7qØ7qoixC7iqCTjØi7=YTjC7q7qoi™©=x7qi7=q7©Øi>µqØJ>ØC7=Ømii

A7CiqCTjØi“|)<CTj7=i.q=7CY7iµx7=i(7j<7qx7=ißµµ+7=JØCµqi™©=x7iαµ“iÜ7jJqx7<qx7qi

KJ©YJ=;Øi Ø7<7(µqCYTji )7Ü7Ø7qi αµ=jJqx7q7i 4JTj©qØ7=Y©Tj©q)Y7=)7ÜqCYY7i

;©;©Y7qx7qmi-C7Yi™J=iÜ7Cix=7Ci0JØC7qØ7qiuUoür,ix7=iVJ<<mii

gDi0JØC7qØ7qiugwovr,i™J=7qi<7Cx7=i<J©Øi.©Y>©q(Øix7YiKJ©YJ=;Ø7Yiµx7=i>µqØJ>ØC7=Ø7=i

87<x7Ü7j|=x7qi“CØØ<7=™7C<7iα7=YØµ=Ü7qmi-C7iFµx7Y©=YJTj7i™J=iCqi(�q(iVl<<7qiqCTjØi

7=“CØØ7<ÜJ=mi

ngi 0JØC7qØ7qi unkoUr,i J©Yi x7“i ö7YJ“Ø>µ<<7>ØCαi ™J=7qi qCTjØi 7==7CTjÜJ=i µx7=i

>µqqØ7qi YCTji (�=i 7Cq7i 4JTj©qØ7=Y©Tj©q)i C“i 9Jj“7qi x7=i OØ©xC7i qCTjØi ;©=i

%7=(�)©q)i YØ7<<7qmi A7Ci xC7Y7qi 0JØC7qØ7qi ™©=x7i xC7i ;©<7Ø;Øi YØJØØ)7(©qx7q7i

4JTj©qØ7=Y©Tj©q)iJ<Yi®qx+©q>ØiCqix7=i4JTjÜ7µÜJTjØ©q)Y;7CØi(7YØ)7<7)Ømii

2

2

v2vEFWXGLHQö;OöXIE

-C7i .=Ü7CØi x7=i OØ©xC7i Ü7)Jqqi C“i O7+Ø7“Ü7=i ganami -J;©i ™©=x7qi ;©qlTjYØi

xC7:7qC)7qi 0JØC7qØ7qi Cx7qØC(C;C7=Øoi xC7i αµqi anmi 8l=;i gaaüi ÜCYi anmi ä©qCi gaawi “CØi

G“+<JqØJØCµqi 7Cq7=i 6LOYHUn*UDIWh0=µØj7Y7i µ+7=C7=Øi ™µ=x7qi ™J=7qmi ®Yi ™©=x7qi xC7i

20hA�Tj7=ix7=iß<CqC>i(�=iö7(l�TjC=©=)C7ix7=i‚qCα7=YCØlØY><CqC>ix7=iK7Cq=CTjhK7Cq7h

‚qCα7=YCØlØi -�YY7<xµ=(i x©=TjY©TjØi ©qxi xC7i 7qØY+=7Tj7qx7qi 0JØC7qØ7qi

j7=J©Y)7(C<Ø7=Ømi GqY)7YJ“Øi>µqqØ7qiYµ“CØivki0JØC7qØ7qix7=i‚qØ7=Y©Tj©q)Y)=©++7i

;©)7µ=xq7Øi™7=x7qmiE

G“iqlTjYØ7qi.=Ü7CØYYTj=CØØi™©=x7qiC“i9Jj“7qi7Cq7Yi97)CYØ7=YiC“iäJq©J=igannixC7i

Ü7Ø=7((7qx7qi0JØC7qØ7qi;©i7Cq7=i4JTj©qØ7=Y©Tj©q)iCqixC7iß<CqC>i(�=iö7(l�TjC=©=)C7i

7Cq)7<Jx7qmi -J;©i ™©=x7i Jqi J<<7qi 0JØC7qØ7qi 7Cqi OØJqxJ=xÜ=C7(i “CØi x7=i ACØØ7i

α7=(JYYØoi ;©i 7Cq7=i 4JTj©qØ7=Y©Tj©q)i C“i 9Jj“7qi x7=i 20i ;©i 7=YTj7Cq7qmi -C7i

Jq)7YTj=C7Ü7q7qi 0JØC7qØ7qi >µqqØ7qi YTj=C(Ø<CTji µx7=i Ø7<7(µqCYTji JqØ™µ=Ø7qi ©qxi

7Cq7qiF7=“Cqi;©=i4JTj©qØ7=Y©Tj©q)iα7=7CqÜJ=7qmi0JØC7qØ7qoixC7iqCTjØiJqØ™µ=Ø7Ø7qoi



ϭϱ2
2

™©=x7qi +7=Y|q<CTji Jq)7=©(7qi µx7=i )7)7Ü7q7q(J<<Yi ™©=x7i x7=7qi q7©7i .qYTj=C(Øi

7=“CØØ7<Ømii

-C7i 4JTj©qØ7=Y©Tj©q)i (Jqxi αµqi 8l=;i ÜCYi 8JCi ganni YØJØØmi ]©qlTjYØi ™©=x7i xC7i

.qJ“q7Y7i x7=i 0JØC7qØ7qi 7=jµÜ7qmi -JÜ7Ci ™©=x7qi x7=i +=lµ+7=JØCα7i ©qxi x7=i

+µYØµ+7=JØCα7i]7CØJÜYTjqCØØiYµ™C7ixC7i]7CØiÜCYi;©=i4JTj©qØ7=Y©Tj©q)i7αJ<©C7=Øi©qxi

Yµ™7CØi qµØ™7qxC)i αµ=jJqx7q7i 4JTj©qØ7=Y©Tj©q)Y+=µØµ>µ<<7i YØ©xC7=Øm2 ®Yi (µ<)Ø7qi

xC7i Ü7CxY7CØC)7i87YY©q)i x7YiA<©Øx=©T>Yi x7=i0JØC7qØ7qi ©qxi xC7iA7YØC““©q)i x7Yi

ßq|Tj7<h.=“hGqx7±i u.AG,i Ü7CxY7CØC)i Jqi x7qi ©qØ7=7qi ®±Ø=7“CØlØ7qmi .qYTj<C7�7qxi

™©=x7i x7qi 0JØC7qØ7qi A<©Øi ;©=i ‚qØ7=Y©Tj©q)i x7Yi ><7Cq7qi A<©ØÜC<x7Yi ©qxi x7Yi

®qØ;�qx©q)Y+J=J“7Ø7=Yi L90i 7qØqµ““7qmi OTj<C7�<CTji ™©=x7i 7Cq7i (J=Ü>µxC7=Ø7i

-©+<7±hOµqµ)=J+jC7i x©=Tj)7(�j=Øoi ©“i 7α7qØ©7<<i +7=C+=µØj7ØCYTj7i Ü;™mi

+J=J+=µØj7ØCYTj7iV<�YYC)>7CØYJqYJ““<©q)7qi;©i Cx7qØC(C;C7=7qi©qxi)<7CTj;7CØC)ixC7i

2((7qj7CØix7=i C“+<JqØC7=Ø7qiö7(l�+=µØj7Y7i;©iÜ7©=Ø7C<7qmi%7=™7qx7Øi™©=x7ixJÜ7Ci

xJYi ‚<Ø=JYTjJ<<)7=lØi OG®8®4Oi 6RQROLQHl JOHJUD�mi -C7i jC7=i 7=jµÜ7q7qi ’7=Ø7i

™©=x7qi7Ü7q(J<<Yixµ>©“7qØC7=ØmiGqY)7YJ“ØixJ©7=Ø7i7Cq7i4JTj©qØ7=Y©Tj©q)iUaiÜCYi

kDi 8Cq©Ø7qmi -7qi 0JØC7qØ7qi Ü;™mi x7qi Ü7jJqx7<qx7qi KJ©YJ=;Øi ™©=x7i Cqi 7Cq7“i

>©=;7qiA=C7(ix7=iA7(©qxiYTj=C(Ø<CTji“CØ)7Ø7C<Ømi

A7Ci αµ=<C7)7qx7“i ®Cqα7=YØlqxqCYi x7Yi 0JØC7qØ7qi ™©=x7qi xC7i qCTjØi 7=YTjC7q7q7qi

0JØC7qØ7qi )7Ü7Ø7qi qµØ™7qxC)7i ‚qØ7=Y©Tj©q)Y7=)7ÜqCYY7i ;©;©Y7qx7qmi A7Ci x7qi

;™CYTj7q;7CØ<CTji α7=YØµ=Ü7q7qi 0JØC7qØ7qi ™©=x7i x7=i <7Ø;Ø7i ‚qØ7=Y©Tj©q)YÜ7(©qxi

Jq)7(µ=x7=Ømi.<<7iYµi7=jJ<Ø7q7qi-JØ7qi™©=x7qiC“i(µ<)7qx7qiOTj=CØØixC)CØJ<CYC7=Øi©qxi

xJ=J©YixC7iYØJØCYØCYTj7i.qJ<ÄY7iJq)7(7=ØC)Ømii

-JYi.>Ø7q;7CTj7qi (�=ixC7Y7iOØ©xC7oixJYiαµqix7=i®ØjC>>>µ““CYYCµqix7=iK7Cq=CTjh

K7Cq7h‚qCα7=YCØlØi-�YY7<xµ=(i C“i9Jj“7qix7=i7ØjCYTj7qi©qxi=7TjØ<CTj7qiA7=JØ©q)i

α7=)7Ü7qi™©=x7oi<J©Ø7Øikkvgmi

E

E

v2IE(HJHEGHUE-öWHQHUKH;XQJiiii

-C7i =7Ø=µY+7>ØCα7i-JØ7q7=j7Ü©q)i Ü7)Jqqi C“iK7=ÜYØi ganai“CØi x7=i Gx7qØC(C;C7=©q)i

x7=i (�=ixC7iOØ©xC7i )77C)q7Ø7qi0JØC7qØ7qmi.qjJqxix7=i2+7=JØCµqYÜ7=CTjØ7i™©=x7qi



ϭϲ2
2

xC7i 0JØC7qØ7qi qJTji x7qi µÜ7qi )7qJqqØ7qi ®CqYTj<©YY>=CØ7=C7qi 7=“CØØ7<Ømi 8CØi KC<(7i

7Cq7Yi (�=i xC7Y7i OØ©xC7i 7=YØ7<<Ø7qi -µ>©“7qØJØCµqYÜµ)7qYi ™©=x7i J©Yi x7qi

0JØC7qØ7qJ>Ø7qiYµ™µj<ixJYi+=lµ+7=JØCα7i9CYC>µ+=µ(C<oixC7i><CqCYTj7qiOÄ“+Øµ“7i©qxi

A7(©qx7iJ<YiJ©Tji-JØ7qi;©=i2+7=JØCµqi©qxix7“i+µYØµ+7=JØCα7qi%7=<J©(i7=jµÜ7qmi

-J=�Ü7=i jCqJ©Yi ™©=x7i Cqi faogri x7=i 0JØC7qØ7qi 7Cq7i µ+7=JØCµqYqJj7i J“Ü©<JqØ7i

4JTj©qØ7=Y©Tj©q)i (7YØ)7YØ7<<Øoi xC7i Cqi αC7<7qi Vl<<7qi qµTji Cqi x7=i .“Ü©<Jq;i x7=i

ß<CqC>i(�=iö7(l�TjC=©=)C7i©qxi4C7=7qØ=JqY+<JqØJØCµqix7=iK7Cq=CTjhK7Cq7h‚qCα7=YCØlØi

-�YY7<xµ=(ix©=Tj)7(�j=Øi™©=x7miOµ“CØi>µqqØ7qi7=YØ7i.©YYJ)7qi�Ü7=i+µYØµ+7=JØCα7i

V=�j7=)7ÜqCYY7i7=YØ7<<Øi™7=x7qmii

4JTji x7=i 7=YØ7qi µ=C7qØC7=7qx7qi .qJ<ÄY7i x7=i J©Yi x7qi .>Ø7qi 7=jµÜ7q7qi -JØ7qi

™©=x7i 7qØYTjC7x7qoi ™7<Tj7i ]C7<+J=J“7Ø7=i Cqi x7=i 4JTj©qØ7=Y©Tj©q)i 7=“CØØ7<Øi

™7=x7qiYµ<<Ø7qmi-C7i®=j7Ü©q)ix7=i4JTj©qØ7=Y©Tj©q)YxJØ7qi™©=x7iJ©(i“7j=7=7qi

’7)7qiJq)7YØ=7ÜØmi0=C“l=7Yi]C7<i™J=i7YoixC7i0JØC7qØ7qiCqix7=i)7(l�TjC=©=)CYTj7qi

.“Ü©<Jq;i x7=i ‚qC><CqC>i -�YY7<xµ=(i qJTj;©©qØ7=Y©Tj7qmi KC7=;©i ™©=x7qi xC7i

0JØC7qØ7qJqYTj=C(Ø7qi J©Yi .>Ø7qi ©qxi Lµ“+©Ø7=YÄYØ7“i x7=i ‚qCα7=YCØlØY><CqC>i

j7=J©Y)7Y©TjØi©qxi7Cq7iYTj=C(Ø<CTj7i®Cq<Jx©q)i;©=i4JTj©qØ7=Y©Tj©q)iα7=YTjCT>Ømi

-7=i)7qJ©7i‚qØ7=Y©Tj©q)YJÜ<J©(i™C=xiC“ißJ+CØ7<igmgiOØ©xC7qJÜ<J©(i7=<l©Ø7=Ømi

A7Ci (7j<7qx7=i 9�T>“7<x©q)i Ø=µØ;i “7j=(JTj7“i .qYTj=7CÜ7qi 7=(µ<)Ø7i x7=i

Ø7<7(µqCYTj7ißµqØJ>Øi©qxixC7i%7=7CqÜJ=©q)i7Cq7YiF7=“CqYi;©=i4JTj©qØ7=Y©Tj©q)mi

ßµqqØ7i xC7Yi qCTjØi 7==7CTjØi ™7=x7qoi ™©=x7i Ü7Ci x7qi 0JØC7qØ7qi )7;C7<Øi qJTji

YØJØØ)7(©qx7q7=i4JTj©qØ7=Y©Tj©q)ix7Yiö7(l�7Cq)=C((Yi“CØiG“+<JqØJØCµqix7=i6LOYHUn

*UDIWh0=µØj7Y7i )7(=J)Ømi ’7qqi xC7Yi x7=i VJ<<i ™J=oi Yµi ™©=x7i x7=i A7(©qxi αµ“i

Ü7Ø=7©7qx7qi.=;ØiJq)7(µ=x7=ØmiA7CiJ<<7qi0JØC7qØ7qoiαµqix7q7qi>7Cq7i9�T>JqØ™µ=Øi

α7=;7CTjq7Øi ™7=x7qi >µqqØ7oi ™©=x7i ßµqØJ>Øi ;©i x7“i Ü7jJqx7<qx7qi

qC7x7=)7<JYY7q7qi.=;Øi J©()7qµ““7qmi®Yi™©=x7iqJTjix7“i]7CØ+©q>Øi x7=i <7Ø;Ø7qi

4JTj©qØ7=Y©Tj©q)i ©qxi x7qi 7qØY+=7Tj7qx7qi A7(©qx7qi )7(=J)Øi ©qxi xJ=©“i

)7Ü7Ø7qoi xJYYi x7=i 0JØC7qØi 7Cq7qi F7=“Cqi ;©i 7Cq7=i J“Ü©<JqØ7qi

4JTjYµ=)7©qØ7=Y©Tj©q)i Cqi x7=i ö7(l�TjC=©=)C7i x7=i ‚qC><CqC>i -�YY7<xµ=(i

α7=7CqÜJ=7qiYµ<<Ø7mEE

’J=ix7=i0JØC7qØi;™CYTj7q;7CØ<CTjiα7=YØµ=Ü7qoiYµi™©=x7qixC7iA7(©qx7iα7=)Jq)7q7=oi

αµ=ix7“iFµx7iYØJØØ)7(©qx7q7=i4JTj©qØ7=Y©Tj©q)7qiJq)7(µ=x7=Ømi-J=�Ü7=ijCqJ©Yi

™©=x7iα7=Y©TjØoixJYiOØ7=Ü7xJØ©“i©qxixC7iFµx7Y©=YJTj7i;©iÜ7YØC““7qoi©“i7Cq7qi



ϭϳ2
2

]©YJ““7qjJq)i“CØi x7“i 7=(µ<)Ø7qi ®Cq)=C((i“CØi x7=i G“+<JqØJØCµqi x7=i6LOYHUn*UDIWh

0=µØj7Y7i;©i><l=7qmiA7Ci0JØC7qØ7qoixC7iα7=YØµ=Ü7qi™J=7qiµx7=iCqiVl<<7qoiÜ7Cix7q7qi

J©(i µÜ7qi Ü7YTj=C7Ü7q7“i ’7)7i >7Cq7i Gq(µ=“JØCµq7qi 7=“CØØ7<Øi ™7=x7qi >µqqØ7qoi

>J“i7Yi J©Tji ;©“i Ø7<7(µqCYTj7qißµqØJ>Øi“CØi .q)7j|=C)7qoi xC7i Cqi x7=i NJ)7i YCqxoi

.©Y>©q(Øi�Ü7=ix7qi+µYØµ+7=JØCα7qi%7=<J©(i©qxix7qiö7Y©qxj7CØY;©YØJqxi;©i)7Ü7qmi

Gqi 7CqC)7qi ™7qC)7qi Vl<<7qi ™©=x7qi J©Tji A7=CTjØ7i J©Yi ß=Jq>7qjl©Y7=qi Cqi xC7i

®=j7Ü©q)i x7=i 4JTj©qØ7=Y©Tj©q)YxJØ7qi J©()7qµ““7qmi .<Yi %µ=J©YY7Ø;©q)i )J<Øi

jC7=Ü7Coi xJYYi Cqi x7=i .©(<CYØ©q)i x7=i -CJ)qµY7qi x7=i ]©YØJqxi qJTji 2+7=JØCµqi “CØi

G“+<JqØJØCµqi x7=i 6LOYHUn*UDIWh0=µØj7Y7i α7=“7=>Øi ™J=oi ©qxi 7Cq7i J<<)7“7Cq7i

>|=+7=<CTj7i‚qØ7=Y©Tj©q)ixµ>©“7qØC7=Øi™©=x7mE

A7Ci0JØC7qØ7qoixC7iqCTjØi;©=i4JTj©qØ7=Y©Tj©q)i7=YTjC7q7qoi™©=x7ixJYi-JØ©“ix7=i

<7Ø;Ø7qixµ>©“7qØC7=Ø7qi4JTj©qØ7=Y©Tj©q)iJ<Yi®qx+©q>Øi)7™7=Ø7Ømi

E

E

v2kELöWLHQWHQE

G“i9Jj“7qixC7Y7=i-CYY7=ØJØCµqYJ=Ü7CØi™©=x7qivki0JØC7qØ7qi7=(JYYØoiÜ7Cix7q7qiC“i

]7CØ=J©“i αµqi anmi 8l=;i gaaüi ÜCYi Uami ä©qCi gaawi 7Cq7i 6LOYHUn*UDIWh0=µØj7Y7i

C“+<JqØC7=Øi™©=x7miüki0JØC7qØ7qiufüogr,i™J=7qi“lqq<CTji©qxigai0JØC7qØ7qiugUovr,i

™7CÜ<CTjmi-JYi.<Ø7=i;©“i]7CØ+©q>Øix7=i2+7=JØCµqiÜ7Ø=©)iC“i8CØØ7<iüwoüiäJj=7iuαµqi

UviÜCYiwkiäJj=7qi“CØi7Cq7“iOØJqxJ=x(7j<7=ipPhinogw,mii

-C7i 0JØC7qØ7qi ™©=x7qi Cqi ;™7Ci ö=©++7qi 7Cq)7Ø7C<Ømi -C7i 7=YØ7i ö=©++7i ©“(JYYØ7i

0JØC7qØ7qi µjq7i αµ=j7=C)7qi 0=µØj7Y7qCq(7>Øi “CØi “Cqx7YØ7qYi 7Cq7“i x7=i

9CYC>µ(J>Øµ=7qi -CJÜ7Ø7Yi “7<<CØ©Yoi .xC+µYCØJYoi OØJxC©“i G%i qJTji VµqØJCq7i ©qxi

Jqx7=7qi VJ>Øµ=7qoi YC7j7i gmkmnmi -C7Y7i 0JØC7qØ7qi ™©=x7qi J<Yi Ã9CYC>µh0JØC7qØ7qµi

Ü7;7CTjq7Øoi xJiYC7i7Cq7“i7=j|jØ7qi Gq(7>ØCµqY=CYC>µiJ©Y)7Y7Ø;Øi™J=7qmi-C7i ;™7CØ7i

ö=©++7iÜ7YØJqxiJ©Yi9CYC>µ+JØC7qØ7qi“CØii7Ü7q(J<<Yi“Cqx7YØ7qYi7Cq7“i9CYC>µ(J>Øµ=i

©qxi“CØi7Cq7=iCq(C;C7=Ø7qoi;©i7Cq7“i(=�j7=7qi]7CØ+©q>ØiC“+<JqØC7=Ø7qiö7(l�+=µØj7Y7oi

Ü7Cix7=i7YiYCTji©“i0FV®hµx7=i-JT=µqh0=µØj7Y7qijJqx7<Ø7oiYC7j7iFJÜ7<<7iUmi

i

i



ϭϴ2
2

LöWLHQWHQb
6OöVVLILNöWLRQE

9CYC>µh0JØC7qØ7qiµjq7iαµ=jJqx7q7i
0=µØj7Y7qCq(7>ØCµqi

wkoaDriufwPvk,i

9CYC>µh0JØC7qØ7qi“CØi
ö7(l�+=µØj7Y7qCq(7>ØCµqi

DowDriuDPvk,i

2
FJÜ7<<7iUBi0JØC7qØ7qoi><JYYC(C;C7=ØiqJTjix7“i+=lµ+7=JØCα7qiOØJØ©Yi
2

2

-Ji0JØC7qØ7qi“CØi7Cq7“il<Ø7=7qi0=µØj7Y7qCq(7>Øi7Cq7i©q)�qYØC)7=7i.©Y)Jq)Y<J)7i

Ü7;�)<CTji x7=i 0=µ)qµY7i (�=i x7qi ><CqCYTj7qi NJq);7CØ™7=Øi x7=i OC<Ü7=h0=µØj7Y7i

jJÜ7qoi™©=x7qixC7i0JØC7qØ7qxJØ7qi©qxiNJq);7CØ=7Y©<ØJØ7ixC7Y7=i0JØC7qØ7q)=©++7i

)7Ø=7qqØiJ©Y)7™7=Ø7ØmiOµ“CØi7=(µ<)Ø7ixC7i™7CØ7=7ix7“µ)=J+jCYTj7i®=j7Ü©q)i(�=ifwi

0JØC7qØ7qmi

i

i

v2k2aEyLVLNRIöNWRUHQEXQGE6RPRU;LGLWlWHQE

]©ix7qi9CYC>µ(J>Øµ=7qoiÜ7Cix7q7qi7YiYCTji©mJmi©“iÜ7x7©Ø7qx7i

A7)<7CØ7=>=Jq>©q)7qijJqx7<Øoi)7j|=Ø7qi(µ<)7qx7Bi

hi-CJÜ7Ø7Yi“7<<CØ©Yi

hiOØJxC©“iG%iqJTjiVµqØJCq7i

hi-CJ<ÄY7h0JØC7qØiuØ7=“CqJ<7i4C7=7qCqY©((C;C7q;,i

hi4µØ(J<<h20iÜ7CiG“+<JqØJØCµqix7=i6LOYHUn*UDIWh0=µØj7Y7i

hiA7=7CØYiαµ=j7=C)7=iö7(l�7Cq)=C((i

hi.xC+µYCØJYiαµqi“Cqxmiö=JxiGiuA8Gi“CqxmiUa,i

hiG““©qY©++=7YYCµqi

hiL20-i

hiLj=µqCYTj7i4C7=7qCqY©((C;C7q;i

hßKßi

hi.©ØµC““©q7i®=>=Jq>©q)7qi

hi8Jq)7<7=qlj=©q)i

hißµq>µ“CØJqØ7iGq(7>ØCµq7qiuK’Goi0q7©“µqC7i7ØTm,i

hiF©“µ=7=>=Jq>©q)7qi

.ÜÜC<x©q)ini;7C)ØixC7iJÜYµ<©Ø7i%7=Ø7C<©q)ix7=i9CYC>µ(J>Øµ=7qiC“i0JØC7qØ7q>µ<<7>ØCαmi



ϭϵ2
2

i

i

i.ÜÜminBii-J=YØ7<<©q)ix7=iJÜYµ<©Ø7qi%7=Ø7C<©q)ix7=i9CYC>µ(J>Øµ=7qiC“i0JØC7qØ7q>µ<<7>ØCα2

E

2

A7Ci x7=i .qJ<ÄY7i x7=i.q;Jj<i x7=i A7)<7CØ7=>=Jq>©q)7qi Ü;™mi 9CYC>µ(J>Øµ=7qi ;7C)Ø7i

YCTji7Cqi“©<ØC“µ=ÜCx7Yi0=µ(C<i C“i0JØC7qØ7q>µ<<7>ØCαmiøÜ7=ixC7iKl<(Ø7ix7=i0JØC7qØ7qi

uDfonroi qckk,i jJØØ7qi “Cqx7YØ7qYi x=7Ci 9CYC>µ(J>Øµ=7qi Ü;™mi ßµ“µ=ÜCxCØlØ7qmi nDi

0JØC7qØ7qi unfowr,i ™C7Y7qi αC7=i 9CYC>µ(J>Øµ=7qi J©(i ©qxi (�q(i 0JØC7qØ7qi uüoar,i

“Cqx7YØ7qYi (�q(i 9CYC>µ(J>Øµ=7qmi ngi 0JØC7qØ7qi unkoUr,i ™C7Y7qi <7xC)<CTji 7Cq7i

ßµ“µ=ÜCxCØlØiJ©(oiYC7j7i.ÜÜC<x©q)igmi

i

ϱϮ

ϰϰ

ϭϵ

ϭϰ

ϭϮ

ϭϮ

ϭϯ

ϴ

ϲ

ϯ

Ϯ

ϭϭ

ϰ

ϭϯ

Ϭ ϭϬ ϮϬ ϯϬ ϰϬ ϱϬ ϲϬ

ďĞƌĞŝƚƐ2ǀŽƌŚĞƌŝŐĞƌ2IĞĨćƘĞŝŶŐƌŝĨĨ

%p%

vKWä

üŽƚĨĂůůͲKW

s;y2х2ϯϬ

vŚƌŽŶ͘2üŝĞƌĞŶŝŶƐƵĨĨŝǌŝĞŶǌ

äŝĂďĞƚĞƐ

Ɖ3s%2ϰ

äŝĂůǇƐĞ2WĂƚŝĞŶƚ2

yŵŵƵŶƐƵƉƉƌĞƐƐŝŽŶ

3ƵƚŽŝŵŵƵŶͲ%ƌĂŶŬŚĞŝƚ2

;ĂŶŐĞůĞƌŶćŚƌƵŶŐ

dƵŵŽƌůĞŝĚĞŶ

%ŽŶŬŽŵŝƚĂŶƚĞ2yŶĨĞŬƚŝŽŶĞŶ

ZŝƐŝŬŽͲmĂŬƚŽƌĞŶ

ZŝƐŝŬŽͲMĂŬƚŽƌĞŶ



2

iiiiiiiiiiiiiiiiiiiiiiiii.ÜÜmigBiiiiii-J=YØ7<<©q)ix7=iJÜY
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii47Ü7q7=>=Jq>©q)7

2

.ÜÜC<x©q)i Ui α7=x7©Ø<CTjØoi

ö7(l�7Cq)=C((i Cqi x7=i %7=)

6LOYHUn*UDIWh0=µØj7Y7i Cqik

Gqi x7qi �Ü=C)7qi ;7jqi Vl

0=µØj7Y7i>7Cq7qixC=7>Ø7qi

uUvonr,i™J=i7Yix7=i7=YØ7i)

i

i

Ϭ

ϱ

ϭϬ

ϭϱ

ϮϬ

Ϯϱ

ϯϬ

ϭ

ϭϮ͕iϭϰ͕ϯй

Ϯϰ͕

sŶǌĂŚů
pćƵĨŝŐŬĞŝƚ

ϮϬ2

7=iJÜYµ<©Ø7qi©qxi=7<JØCα7qi%7=Ø7C<©q)ix7=i.q;Jj<ix7=i
>©q)7qiC“i0JØC7qØ7q>µ<<7>ØCαoiqcvki

Ø<CTjØoi xJYYi Ü7Ci Dgi 0JØC7qØ7qi uünowr,i Ü7=7CØY

i %7=)Jq)7qj7CØi αµ=<J)mi KC7=Ü7Ci ™©=x7i xC7i G

7i CqikgiVl<<7qi uDaoar,iJ<Yi7Cq7i97hGqØ7=α7qØCµ

Vl<<7qi unnowr,i jJØØ7i xC7i G“+<JqØJØCµqi x

>Ø7qi]©YJ““7qjJq)i“CØix7=i%µ=µ+7=JØCµqmi

=YØ7i)7(l�TjC=©=)CYTj7i®Cq)=C((mi

Ϯ ϯ ϰ шϱ

Ϯϰ͕iϮϴ͕ϲйii

Ϯϴ͕iϯϯ͕ϯй

ϭϱ͕iϭϳ͕ϵй

ϱ͕iϲ͕Ϭй

ǌĂŚůiĚĞƌiEĞďĞŶĞƌŬƌĂŶŬƵŶŐĞŶ

3ŶǌĂŚů2ĚĞƌ2üĞďĞŶ 2

ix7=ii

7=7CØYi 7Cqi αµ=j7=C)7=i

xC7i G“+<JqØJØCµqi x7=i

=α7qØCµqix©=Tj)7(�j=Ømi

ØCµqi x7=i 6LOYHUn*UDIWh

iA7CiUgi0JØC7qØ7qi

ϲ͕Ϭйi

ďĞŶĞƌŬƌĂŶŬƵŶŐĞŶ



Ϯϭ2
2

2

.ÜÜmiUBiiiiiiiiiiiö=J+jCYTj7i-J=YØ7<<©q)ix7=iJÜYµ<©Ø7qi©qxi=7<JØCα7qi%7=Ø7C<©q)ix7=ii
iiiiiiiiiiiiiiiiiiiiiii0JØC7qØ7qiqJTji.=Øix7=i%µ=h2+7=JØCµqoiqcvki

2

-JYi 2+7=JØCµqY=CYC>µi ™©=x7i )7“l�i x7=i ß<JYYC(C>JØCµqi x7=i LPHULFDQl 6RFLHW\l RIl

LQHVWKHVLRORJLVWViu.O.hß<JYYC(C>JØCµq,iJÜ)7YTjlØ;ØmiKC7=Ü7Ci)7j|=Ø7qiüni0JØC7qØ7qi

ufgoür,ix7=i.O.hß<JYY7iGGGiJqmiä7™7C<Yinni0JØC7qØ7qiu:7inUonr,i)7j|=Ø7qix7=i.O.h

ß<JYY7iG%i©qxiGGiJqmi®Cqi0JØC7qØiunogr,i™©=x7iJ<Yi.O.hGi7Cq)7YØ©(ØmiFJÜ7<<7iki;7C)Øi

xJYi2+7=JØCµqY=CYC>µi)7“l�ix7=i.O.hß<JYYC(C>JØCµqmi

i

SFSEmUXSSHE
E

HlXILJNHLWE LUR]HQWE

EEEEEEEEEEEEEEEEEEEEEzE
E

aE aAvE

EEEEEEEEEEEEEEEEEEEEEzzE
E

aaE aIAaE

EEEEEEEEEEEEEEEEEEEEzzzE
E

3aE DvA3E

EEEEEEEEEEEEEEEEEEEEzüE
E

aaE aIAaE

EEEEEEEEEEEEEEEEmHVöPWE
E

GkE appE

2
dĂďĞůůĞ2ϰ͗2KƉĞƌĂƚŝŽŶƐƌŝƐŝŬŽ2ŐĞŵćƘ2ĚĞƌ23^3Ͳ%ůĂƐƐŝĨŝŬĂƚŝŽŶ2
2

2

2

2

ϯϮ͕iiϯϴ͘ϭй

ϰϮ͕iϱϬ͘Ϭй

ϭϬ͕iϭϭ͘ϵй

WĂƚŝĞŶƚĞŶŐƌƵƉƉĞŶiŵŝƚiƵŶĚiŽŚŶĞisŽƌͲ
KƉĞƌĂƚŝŽŶ

ŬĞŝŶ2ǀŽƌŚĞƌŝŐĞƌ2
IĞĨćƘĞŝŶŐƌŝĨĨ

KƉĞƌĂƚŝŽŶ2ĂůƐ2
ZĞŝŶƚĞƌǀĞŶƚŝŽŶ2ĚĞƐ2
ǀŽƌŚĞƌŝŐĞŶ2HŝŶŐƌŝĨĨƐ

KƉĞƌĂƚŝŽŶ2ŽŚŶĞ2
sĞƌďŝŶĚƵŶŐ2ǌƵŵ2
ǀŽƌŚĞƌŝŐĞŶ2HŝŶŐƌŝĨĨ



ϮϮ2
2

v2k2vELURWKHVHQORNöOLVöWLRQE

A7Ci x7=i Nµ>J<CYJØCµqi x7Yi AÄ+JYY7Yi ™©=x7i ;©=i %7=7Cq(JTj©q)i ;™CYTj7qi x7“i

0=µØj7Y7qhFÄ+i .µ=ØJhJµ=ØJ<Ãi .µ=ØµhC<CJTµh(7“µ=J<oi V7“µ=µhxCYØJ<i ©qxi

®±Ø=JJqJØµ“CYTji ©qØ7=YTjC7x7qmi ‚qØ7=i x7=i (7“µ=µhxCYØJ<7qi Nµ>J<CYJØCµqi ™©=x7qi

J<<7i0=µØj7Y7qi;©YJ““7q)7(JYYØoix7=7qi+=µ±C“J<7=i.qYTj<©YYi Cqix7=iN7CYØ7iµx7=i

xCYØJ<ijC7=αµqi <J)oi;mAmi (7“µ=µh+µ+<CØ7J<i GPGGPGGGi©qxi (7“µ=µhT=©=J<mi-C7iNµ>J<CYJØCµqi

Ã.µ=ØµhC<CJTµh(7“µ=J<µi ©“(JYYØ7i Jµ=ØµhC<CJTJ<7oi Jµ=Øµh(7“µ=J<7i ©qxi C<CJTµh(7“µ=J<7i

®Cq)=C((7i“CØYJ“Øix7qiC“+<JqØC7=Ø7qi1h0=µØj7Y7qiÜ7CiJµ=ØµhÜC(7“µ=J<7qoihiÜCC<CJTJ<7qi

©qxi hÜC+=µ(©qxJ<7qi 97>µqYØ=©>ØCµq7qmi .µ=ØµhJµ=ØJ<7i 97>µqYØ=©>ØCµq7qoi xC7i

CYµ<C7=Ø7qi®Cq)=C((7iJqix7=i.µ=ØJi“CØØ7<Yi G“+<JqØJØCµqi7Cq7=i9µj=+=µØj7Y7iÜ7Ø=J(7qoi

™©=x7qi ©qØ7=i x7“i 0=µØj7Y7qØÄ+i Ã.µ=ØJµi ;©YJ““7q)7(JYYØmi A7Ci 7±Ø=Jh

JqJØµ“CYTj7qi AÄ+lYY7qi α7=<C7(7qi xC7i 0=µØj7Y7qi qCTjØi “CØi x7qi �Ü7=Ü=�T>Ø7qi

.=Ø7=C7qmii

Uai 0JØC7qØ7qi uUvoar,i 7=jC7<Ø7qi 7Cq7i Jµ=ØµhJµ=ØJ<7i ö7(l�=7>µqYØ=©>ØCµqmi A7Ci Ugi

0JØC7qØ7qi ukaoDr,i jJqx7<Ø7i 7Yi YCTji ©“i AÄ+lYY7i Cqi x7=i x7=i Nµ>J<CYJØCµqi Ã.µ=Øµh

C<CJTµh(7“µ=J<µi uJµ=ØµhC<CJTJ<oi Jµ=Øµh(7“µ=J<oi C<CJTµh(7“µ=J<oi C<CJTµh+=µ(©qxJ<oi C<CJTµh

+µ+<CØ7J<,i ©qxi Ü7Ci vi 0JØC7qØ7qi unaonr,i ©“i Jµ=ØµhÜC(7“µ=J<7oi hÜC+=µ(©qxJ<7oi hi

ÜCC<CJTJ<7i AÄ+lYY7mi V�q(i 0JØC7qØ7qi uüoUr,i 7=jC7<Ø7qi (7“µ=µhxCYØJ<7i AÄ+lYY7i

u(7“µ=µh+µ+<CØ7J<oi (7“µ=µh>=©=J<,mi -7=i =7YØ<CTj7i .qØ7C<i YØ7<<Ø7i 7±Ø=JJqJØµ“CYTj7i

97>µqYØ=©>ØCµq7qixJ=i“CØiαC7=i0JØC7qØ7qi uDonr,mi-C7i)7qJ©7qi7±Ø=JJqJØµ“CYTj7qi

97>µqYØ=©>ØCµq7qi “CØi x7=i 6LOYHUn*UDIWh0=µØj7Y7i YCqxi (µ<)7qx7=i FJÜ7<<7i Di ;©i

7qØq7j“7qmi FJÜ7<<7i üi YØ7<<Øi xC7i JÜYµ<©Ø7i %7=Ø7C<©q)i x7=i 0=µØj7Y7q<µ>J<CYJØCµqi

>JØ7)µ=CYC7=ØiqJTjix7“i0=µØj7Y7qØÄ+ixJ=mi

i

i

i

i

i

i

i



Ϯϯ2
2

7RNöOLVöWLRQEGHUELURWKHVHE SQ]öKOE

.µ=ØµhJµ=ØJ<i Uai

.µ=ØµhÜC(7“µ=J<i iUi

.µ=ØµhÜCC<CJTJ<i iki

.µ=ØµhÜC+=µ(©qxJ<i ini

.µ=ØµhC<CJTJ<i ini

.µ=Øµh(7“µ=J<i ini

G<CJTµh(7“µ=J<i nki

G<CJTµh+=µ(©qxJ<i iUi

V7“µ=µh+=µ(©qxJ<i iwi

G<CJTµhC<CJTJ<i iUi

V7“µ=µh+µ+<CØ7J<iGPGGi iUi

V7“µ=µhT=©=J<i igi

O©ÜT<JαCµhTJ=µØCxJ<i ni

LJ=µØCxµhTJ=µØCxJ<i ni

G<CJTµh“7Y7qØ7=CJ<i ni

G<CJTµh=7qJ<i ni

.µ=ØµhTµ7<CJTJ<i ni

i
FJÜ7<<7iDBi-J=YØ7<<©q)ix7=iJÜYµ<©Ø7qi%7=Ø7C<©q)ix7=i7Cq;7<q7qii

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii0=µØj7Y7q<µ>J<CYJØCµq7qoi4cfwi
2

2

2

2

2



Ϯϰ2
2

LURWKHVHQbx\SE HlXILJNHLWE LUR]HQWE

SRUWöiuJµ=ØµhJµ=ØJ<,ii iUaPfwi Uvoar�

SRUWRbLOLöFRbIHPRUöOiuJµ=Øµh(7“µ=J<oi
Jµ=ØµhC<CJTJ<oiC<CJTµh(7“µ=J<oi
Jµ=ØµÜC(7“µ=JoiJµ=ØµÜCC<CJTJ<,i

ikaPfwi Daoüri

RHPRURbGLVWöOu(7“µ=µh+µ+<CØ7J<iGPGGPGGGoi
(7“µ=µhT=©=J<,i

iDPfwi üoUr�

K[WUööQöWRPLVFKiuTJ=µØCxµhTJ=µØCxJ<oi
Y©ÜT<JαCµhTJ=µØCxJ<oiJµ=ØµhTµ7<CJTJ<i
7ØTm,i

ikPfwi Donri

i
iiiiiiiiiiiiiiiiiFJÜ7<<7iüBii-J=YØ7<<©q)ix7=iJÜYµ<©Ø7qi©qxi=7<JØCα7qi%7=Ø7C<©q)ix7=i0=µØj7Y7q<µ>J<CYJØCµqi

>JØ7)µ=CYC7=ØiqJTjiix7“i0=µØj7Y7qhFÄ+oi4cfwi
2

2

v2k2IE0SHUöWLRQVLQGLNöWLRQHQE

-C7iGqxC>JØCµqi(�=ixC7iG“+<JqØJØCµqix7=iOC<Ü7=h0=µØj7Y7iYØ7<<Ø7qi+7=C+j7=7iJ=Ø7=C7<<7i

%7=YTj<©YY>=Jq>j7CØ7qoi.q7©=ÄY“JØJi©qxißµ“+<C>JØCµq7qiqJTji7Cq7“iαµ=j7=C)7qi

)7(l�TjC=©=)CYTj7qi®Cq)=C((ixJ=mii

Gqigkonrix7=iVl<<7iuqcnw,i™J=i7Cq7iL<J©xCTJØCµiCqØ7=“CØØ7qYi“CØiö7jYØ=7T>7i><7Cq7=i

J<Yi gaa“i uOØJxC©“i GGÜi qJTji VµqØJCq7,i xC7i 20hGqxC>JØCµqmi A7Ci YC7Ü7qi 0JØC7qØ7qi

uvowr,i <J)i xJYi OØJxC©“i GGGi qJTji VµqØJCq7i u9©j7YTj“7=;,i αµ=i ©qxi Ü7Ci JTjØi

0JØC7qØ7qi xJYi OØJxC©“i G%i qJTji VµqØJCq7i u%µ=<C7)7qi 7Cq7Yi +7=C+j7=7qi

ö7™7Ü7x7(7>ØY,mi

’7CØ7=7i GqxC>JØCµq7qi (�=i xC7i 2+7=JØCµqi ™J=7qi .q7©=ÄY“7qi Yµ™C7i +µYØµ+7=JØCα7i

ßµ“+<C>JØCµq7qi ™C7i xJYi 4JjØJq7©=ÄY“Ji qJTji G“+<JqØJØCµqi 7Cq7=i l<Ø7=7qi

ö7(l�+=µØj7Y7i

-JÜ7CijJqx7<Ø7i7YiYCTji©“iUDi.q7©=ÄY“Jh0JØC7qØ7qiukkoUr,i©qxi;7jqi0JØC7qØ7qi

ungofr,i “CØi +µYØµ+7=JØCαi J©(Ø=7Ø7qx7qi ßµ“+<C>JØCµq7qi ™C7i ;mAmi xJYi

4JjØJq7©=ÄY“Ji µx7=i xC7i .qJYØµ“µY7qCqY©((C;C7q;i qJTji 7Cq7“i αµ=j7=C)7qi

)7(l�TjC=©=)CYTj7qi®Cq)=C((mi



Ϯϱ2
2

‚qØ7=ix7qi.q7©=ÄY“Jh0JØC7qØ7qi™J=7qix=7Ci0JØC7qØ7qi“CØi“Ä>µØCYTj7qi.q7©=ÄY“Ji

uvoüriqcUPUD,mi-J=©qØ7=i™C7Yi7Cqi0JØC7qØiugowroiqcnPUD,i)<7CTj;7CØC)ixJYiOØJxC©“i

qJTji VµqØJCq7i GGÜi J©(mi FJÜ7<<7i fi ;7C)Øi xC7i +=µ;7qØ©J<7i %7=Ø7C<©q)i x7=i 0JØC7qØ7qi

qJTjix7=i20hGqxC>JØCµqi(�=ixC7iG“+<JqØJØCµqix7=i6LOYHUn*UDIWh0=µØj7Y7mi

i

i

6OöVVLILNöWLRQE
QöFKERRQWöLQHE

GGÜi gkoniriunwPfw,i

GGGi vowiriiiufPfw,i

G%i naoniriuvPfw,i

SQGHUHE
zQGLNöWLRQHQE

.q7©=ÄY“Ji kkoUiriuUDPfw,i

ßµ“+<C>JØCµqi™C7i

;mAmi

4JjØJq7©=ÄY“Ji

ngofriiunaPfw,i

i
FJÜ7<<7ifBi20hGqxC>JØCµq7qi(�=ixC7iG“+<JqØJØCµqix7=i6LOYHUn*UDIWn0=µØj7Y7oi
iiiiiiiiiiiiiiiiiiii4cfwi
2

2

v2oEFWöWLVWLNEE

-C7i 0JØC7qØ7qxJØ7qi ™©=x7qi “CØi KC<(7i 7Cq7Yi J[FHOh0=µ)=J““Yi 7=(JYYØi ©qxi

JqJ<ÄYC7=Ømi A7Ci x7=i .©Y™7=Ø©q)i >J“7qi x7Y>=C+ØCαi YØJØCYØCYTj7i %7=(Jj=7qi ;©=i

.q™7qx©q)mi

A7Ci qµ“CqJ<7qi Ü7;C7j©q)Y™7CY7i µ=xCqJ<7qi %J=CJÜ<7qi ™©=x7i ;©=i F7YØ©q)i ;™7C7=i

87=>“J<7ix7=i7±J>Ø7iF7YØiqJTjiVCYj7=i Cqiß=7©;ØJÜ7<<7qiJq)7™7qx7Ømi0h’7=Ø7i൑i
aoaDi )J<Ø7qi xJÜ7Ci J<Yi YC)qC(C>JqØmi -C7i A7=7Tjq©q)i 7=(µ<)Ø7i qJTji x7=i Vµ=“7<i αµqi

Aµ=Ø;oiNC7q7=Øi©qxiAµ7jq>7inwwaBi

i

i



Ϯϲ2
2

]©=i -©=Tj(�j=©q)i x7=i 97Tjq©q)i ™©=x7i xC7i V=77™J=7i αµqi �ÄαCqxi NJq)Y=©x�i

α7=™7qx7Ømi-C7iKÄ+µØj7Y7iKaoiÜ7Cix7=i>7CqiYC)qC(C>JqØ7=i]©YJ““7qjJq)i;™CYTj7qi

;™7Ci87=>“J<7qiÜ7YØ7jØoi™©=x7i JÜ)7<7jqØoi™7qqi Įi ><7Cq7=i J<Yi aoaDi CYØmi-J=�Ü7=i

jCqJ©Yi ™©=x7i Cqq7=jJ<Üi x7Yi 0JØC7qØ7q>µ<<7>ØCαYi xC7i 0JØC7qØ7q)=©++7i “CØi

Ü7YØ7j7qx7“i AÄ+JYYCq(7>Øi )7Yµqx7=Øi Ü7Ø=JTjØ7Ømi ®Yi ™©=x7qi x7“7qØY+=7Tj7qxi

ö=©++7qi)7ÜC<x7Øi©qxixC7Y7ixJqqiJqJ<ÄYC7=Ømii

8CØi x7=ißJ+<Jqh87C7=h87Øjµx7i™©=x7ixJYi0JØC7qØ7q�Ü7=<7Ü7qi)7YTjlØ;Øi ©qxixC7i

®=)7ÜqCYY7i (�=i xC7i Gq(7>ØCµqY(=7Cj7CØi ©qxi xC7i 2((7qj7CØi x7=i 6LOYHUn*UDIWh0=µØj7Y7i

xJ=)7YØ7<<Øi©qxiÜ7©=Ø7C<Ømi87j=7=7ißJ+<Jqh87C7=hV©q>ØCµq7qi>µqqØ7qi“CØiKC<(7ix7Yi

Nµ)h9Jq>hF7YØYi qJTji ’C<Tµ±µqi J©(i YC)qC(C>JqØ7i ‚qØ7=YTjC7x7i C“i ß©=α7qα7=<J©(i

�Ü7=+=�(Øi ™7=x7qmi 0h’7=Ø7i൑i aoaDi )J<Ø7qi xJÜ7Ci J<Yi YC)qC(C>JqØmi ]©=i A7=7Tjq©q)i
xC7Y7=i-JØ7qi™©=x7ixJYi >µ““7=;C7<<i 7=jl<Ø<CTj7iOØJØCYØC>+=µ)=J““iO0OO�inwmai

(�=i0LFURVRIWl:LQGRZV�iα7=™7qx7Ømi

.ÜYTj<C7�7qxi™©=x7qixC7iÜ7CixC7Y7=iOØ©xC7i7=jJ<Ø7q7qi®=)7ÜqCYY7i“CØix7q7qiJ©Yi

x7=i NCØ7=JØ©=i α7=)<CTj7qmi A7Ci x7“i %7=)<7CTji ™©=x7qi CqYÜ7Yµqx7=7i Yµ™µj<i xC7i

NJq);7CØµ((7qj7CØY=JØ7qix7=i6LOYHUn*UDIWh0=µØj7Y7iµx7=iljq<CTj7=iOC<Ü7=h0=µØj7Y7qi

J<YiJ©Tji®=)7ÜqCYY7ix7=i97Cq(7>ØCµqY=JØ7iÜ7Ø=JTjØ7Ømii

i

i

IEKUJH;QLVVHE

I2aE6RPSOLNöWLRQHQE

I2a2aELHULRSHUöWLYHE6RPSOLNöWLRQHQE

ßµ“+<C>JØCµq7qoixC7i Cqix7“i+µYØµ+7=JØCα7qi]7CØ=J©“iÜCYi;©“iFJ)ix7=i®qØ<JYY©q)i

x7Yi 0JØC7qØ7qi J©(Ø=JØ7qoi Ü7;7CTjq7Øi “Jqi J<Yi +7=Cµ+7=JØCα7i ßµ“+<C>JØCµq7qmi

GqY)7YJ“ØiØ=JØ7qi+7=Cµ+7=JØCαiÜ7Cinfi0JØC7qØ7qiugnoDr,igwißµ“+<C>JØCµq7qiJ©(miGqi

üki Vl<<7qi ufkofiroi qcDwPfw,i α7=<C7(i xC7i +µYØµ+7=JØCα7i 0jJY7i ÜCYi ;©=i ®qØ<JYY©q)i

>µ“+<C>JØCµqY(=7Cmi



Ϯϳ2
2

-C7i ßµ“+<C>JØCµq7qi ™©=x7qi Cqi (µ<)7qx7qi ßJØ7)µ=C7qi 7=(JYYØBi

’©qxj7C<©q)YYØ|=©q)oi Kl“JØµ“oi 4JTjÜ<©Ø©q)oi Fj=µ“ÜµY7oi NÄ“+j(CYØ7<oi 07=Ch

ö=J(Øh97J>ØCµqi ©qxi OµqYØC)7mi ßµ“+<C>JØCµq7qi ™C7i’©qxPh0=µØj7Y7qCq(7>ØCµqi ©qxi

AÄ+JYYα7=YTj<©YYi™7=x7qi Cqi x7qißJ+CØ7<qi ÃUmüi Gq(7>ØCµqµi ©qxi ÃUmki2((7qj7CØY=JØ7µi

)7Yµqx7=ØiÜ7Ø=JTjØ7Ømi

’©qxj7C<©q)YYØ|=©q)7qiØ=JØ7qiÜ7Cinni0JØC7qØ7qiunUowr,iJ©(miiA7CiYC7Ü7qi0JØC7qØ7qi

uvowroi qcvPfw,i Ø=JØ7qi +µYØµ+7=JØCαi J=Ø7=C7<<7i Fj=µ“ÜµY7qi J“i Ü7Ø=µ((7q7qi

µ+7=C7=Ø7qi ö7(l�JÜYTjqCØØi J©(mi -J=©qØ7=i ™J=7qi ;™7Ci Jµ=ØµhJµ=ØJ<7oi αC7=i Jµ=Øµh

C<CJTJ<7i AÄ+lYY7i ©qxi 7Cqi (7“µ=µhxCYØJ<7=i AÄ+JYYi Ü7Ø=µ((7qmi %C7=i 0JØC7qØ7qi

Ü7>J“7qi uDonroi qckPfw,iA<©Ø©q)Y>µ“+<C>JØCµq7qmi-J=©qØ7=i ÜC<x7Ø7i YCTji Ü7Ci ;™7Ci

0JØC7qØ7qi ugoDroi qcgPfw,i 7Cqi Kl“JØµ“i J©Yoi Ü7Ci x7qi Jqx7=7qi ;™7Ci 0JØC7qØ7qi

ugoDroiqcgPfw,i>J“i7Yi;©i4JTjÜ<©Ø©q)7qmi

®Cq7i 07=Chö=J(Øh97J>ØCµqoi xC7i “Jqi J<Yi 7Cq7i αµ=�Ü7=)7j7qx7i 97J>ØCµqi J©(i xC7i

C“+<JqØC7=Ø7iö7(l�+=µØj7Y7iJ©((JYY7qi>JqqoiØ=JØiÜ7CiαC7=i0JØC7qØ7qiuDonroiqckPfw,i

+7=Cµ+7=JØCαi J©(mi %µqi xC7Y7qi 0JØC7qØ7qi <J)i ;©YlØ;<CTji Cqi ;™7Ci Vl<<7qi Cq)©CqJ<7Yi

O7=µ“iαµ=mi-=7Ci0JØC7qØ7qi uUovroi qcUPfw,i 7qØ™CT>7<Ø7qi 7Cq7i NÄ“+j(CYØ7<miOC7Ü7qi

0JØC7qØ7qi uvowr,i ™C7Y7qi :7i ;™7Ci <µ>J<7i ßµ“+<C>JØCµq7qi J©(oi ;©“i A7CY+C7<i xJYi

.©(Ø=7Ø7qi 7Cq7=i NÄ“+j(CYØ7<i ;7CØ)<7CTji“CØi 7Cq7=i’©qxj7C<©q)YYØ|=©q)oi µx7=i 7Cq7i

4JTjÜ<©Ø©q)iqJTji2+7=JØCµqi;©YJ““7qi“CØi7Cq7=i’©qxj7C<©q)YYØ|=©q)miFJÜ7<<7i

vi ;7C)Øi 7Cq7i ]©YJ““7q(JYY©q)i x7=i +7=Cµ+7=JØCα7qi ßµ“+<C>JØCµq7qi Ü7Ci fwi

®Cq)=C((7qi™lj=7qxix7“iß=Jq>7qjJ©YJ©(7qØjJ<ØiÜCYi;©=i®qØ<JYY©q)mi

i

i

i

i

i

i

i

i

i



Ϯϴ2
2

E
LHULRSHUöWLYHE
6RPSOLNöWLRQHQE

E E
EEEEEEEEHlXILJNHLWEEEi

E E
EEEEEEEEELUR]HQWi

i
’©qxj7C<©q)YYØ|=©q)i
i

i
i
i

ͳͳi
i i

͵͹ǡͻΨi

i
4JTjÜ<©Ø©q)i
i

i i
ʹi

i i
͸ǡͻΨi

i i i i i
NÄ“+j(CYØ7<i
i

i ͵i i ͳͲǡ͵Ψi

i i i i i
AÄ+JYYhiFj=µ“ÜµY7i
i

i
i
iiiiiiiiiiiiiii͹3
i

i ʹͶǡͳΨi

i i i i i
Kl“JØµ“i
i

i ʹi i ͸ǡͻΨi

i i i i i
07=Chö=J(Øh97J>ØCµqi
i

i Ͷi i ͳ͵ǡͺΨi

i
O©““7i
i

i i
ʹͻi

i i
ͳͲͲΨi

i
iiiiiiiiiiiiiFJÜ7<<7ivBi]©YJ““7q(JYY©q)ix7=i+7=Cµ+7=JØCα7qißµ“+<C>JØCµq7qiÜ7Cifwi®Cq)=C((7qi
iiiiiiiiiiiiiiiiiiiiiiiiiiiiii™lj=7qxix7“iß=Jq>7qjJ©YJ©(7qØjJ<ØiÜCYi;©=i®qØ<JYY©q)oi4cgwi
iiiiiiiiiiiiiiii
i
i
i
i

i
i

I2a2vELRVWRSHUöWLYHE6RPSOLNöWLRQHQi

G“i NJq);7CØÜ7µÜJTjØ©q)Y;7CØ=J©“i αµqi UDovi േi Uofi 8µqJØ7qi ™©=x7qi

ßµ“+<C>JØCµq7qoi xC7i JÜi x7“i ]7CØ+©q>Øi qJTji x7=i ®qØ<JYY©q)i J©(Ø=JØ7qoi J<Yi

+µYØµ+7=JØCα7ißµ“+<C>JØCµq7qiJ©()7(JYYØmii

GqY)7YJ“Øi Ø=JØ7qiÜ7Cigai0JØC7qØ7qi ugDoUr,igwi+µYØµ+7=JØCα7ißµ“+<C>JØCµq7qiJ©(mi

üki0JØC7qØ7qi uvnoaroiükPfw,iÜ<C7Ü7qiqJTjix7=i®qØ<JYY©q)i>µ“+<C>JØCµqY(=7Cmi%µqi

x7qinviα7=YØµ=Ü7q7qi0JØC7qØ7qi uggovr,iÜ<C7Ü7qiYC7Ü7qiαµ=iFµx7Y;7CØ+©q>Øiµjq7i

ßµ“+<C>JØCµq7qoixC7i“CØix7=iG“+<JqØJØCµqix7=iOC<Ü7=h0=µØj7Y7i;©YJ““7qjCq)7qmiiii

’©qxj7C<©q)YYØ|=©q)7qi Ø=JØ7qi Cqi (�q(i Vl<<7qi uüoUr,i +µYØµ+7=JØCαi C“i üh8µqJØ7h

)ROORZnXSl J©(mi ]7jqi J=Ø7=C7<<7i Fj=µ“ÜµY7qi ungofr,i x7Yi AÄ+JYY7Yi ™©=x7qi



Ϯϵ2
2

(7YØ)7YØ7<<Ømi-J=©qØ7=i™J=7qi Cqi q7©qiVl<<7qi Jµ=ØµhC<CJTµh(7“µ=J<7iAÄ+lYY7i©qxi Cqi

7Cq7“iVJ<<i7Cqi(7“µ=µhxCYØJ<7=iAÄ+JYYmi.<YiA<©Ø©q)Y>µ“+<C>JØCµq7qi>J“i7YiCqi;™7Ci

Vl<<7qiugoDr,i;©=i.©YÜC<x©q)i7Cq7YiKl“JØµ“Ymii®Cq7i07=Chö=J(Øh97J>ØCµqiØ=JØiqJTji

®qØ<JYY©q)i Ü7Ci (�q(i 0JØC7qØ7qi uüoUr,i J©(mi Gqi 7Cq7“i VJ<<i ™©=x7i ;©YlØ;<CTji 7Cqi

Cq)©CqJ<7YiO7=µ“ixCJ)qµYØC;C7=Ømi®YiØ=JØ7qiCqY)7YJ“ØiαC7=iNÄ“+j(CYØ7<qiuDonr,iJ©(mi

‚qØ7=i YµqYØC)7qi ßµ“+<C>JØCµq7qi (C7<i 7Cqi 0JØC7qØi “CØi C“+<JqØC7=Ø7=i <Cq>YY7CØC)7=i

(7“µ=µh+µ+<CØ7J<7=i OC<Ü7=h0=µØj7Y7oi Ü7Ci x7“i 7Cq7i Fj=µ“Ü7>Øµ“C7i x©=Tj)7(�j=Øi

™©=x7miA7Cix7“i0JØC7qØ7qiØ=JØi7CqiFJ)iY+lØ7=i7Cqißµ“+J=Ø“7qØhOÄqx=µ“iC“i<Cq>7qi

‚qØ7=YTj7q>7<i J©(mi FJÜ7<<7i wi ;7C)Øi 7Cq7i ]©YJ““7q(JYY©q)i x7=i +µYØµ+7=JØCα7qi

ßµ“+<C>JØCµq7qiÜ7Cifwi®Cq)=C((7qiCqix7=i)7YJ“Ø7qi4JTjÜ7µÜJTjØ©q)Y;7CØiJÜix7“i

]7CØ+©q>ØiqJTji®qØ<JYY©q)mi

i

i

E
LRVWRSHUöWLYHE
6RPSOLNöWLRQHQE

E E
EEEEEHlXILJNHLWEEEi

E E
EEEEEEELUR]HQWi

i
’©qxj7C<©q)YYØ|=©q)i
i

i i
ͷi

i i
iiiiiiiiiiͳ͹ǡʹΨi

i i i i i
NÄ“+j(CYØ7<i
i

i Ͷi i ͳ͵ǡͺΨi

i
AÄ+JYYhFj=µ“ÜµY7i

i i
ͳͲi

i i
͵ͶǡͷΨi

i i iiiiiiiiiiiiiii i i
i i i i i
Kl“JØµ“i
i

i ʹi i ͸ǡͻΨi

i i i i i
07=Chö=J(Øh97J>ØCµqi
i

3
i

ͷi
i

3
i

ͳ͹ǡʹΨi
i

i
OµqYØC)7i
i

i i
iiiiiiiiiiiii333ͳi

3
i

i
͵ǡͶΨi

i
i i i i i
O©““7i i ʹͻi i ͳͲͲΨi

i
iiiiiiiiiiiiiiiiiiiFJÜ7<<7iwBiii]©YJ““7q(JYY©q)ix7=i+µYØµ+7=JØCα7qißµ“+<C>JØCµq7qiÜ7Cifwi®Cq)=C((7qiCqii
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiix7=i)7YJ“Ø7qi4JTjÜ7µÜJTjØ©q)Y;7CØiJÜix7“i]7CØ+©q>ØiqJTji®qØ<JYY©q)oi4cgwi

i

i



ϯϬ2
2

E

E

I2vEyHYLVLRQHQE

I2v2aERU�KbyHYLVLRQHQE

®Yi ™©=x7i (7YØ)7YØ7<<Øoi xJYYi Cqi üni Vl<<7qi uffogi roi 4ci ünPfw,i C“i )7YJ“Ø7qi

0JØC7qØ7q>µ<<7>ØCαi 7Cqi )©Ø7Yi +µYØµ+7=JØCα7Yi ®=)7ÜqCYi µjq7i 97αCYCµqY7Cq)=C((i Ü7Ci

®qØ<JYY©q)i 7=;C7<Øi ™7=x7qi >µqqØ7mi %µqi x7qi fwi Ü7µÜJTjØ7Ø7qi Vl<<7qi µjq7i

αµ=j7=C)7“i 0=µØj7Y7qCq(7>Øi 7=(µ<)Ø7qi Ü7Ci nUi 0JØC7qØ7qi unüoDroi qcnUPfw,i

CqY)7YJ“Øinki97αCYCµq7qiC“i9Jj“7qix7YY7<Ü7qiYØJØCµql=7qi.©(7qØjJ<Ø7Ymii

-C7ijl©(C)YØ7iqµØ™7qxC)7i97αCYCµqi™J=ixC7iFj=µ“Ü7>Øµ“C7iÜ7CiAÄ+JYYα7=YTj<©YYi

“CØiküofiriJ<<7=i97αCYCµq7qiuqcfPnD,mi®Cq7i.“+©ØJØCµqiCqiVµ=“i7Cq7=i<Cq>YY7CØC)7qi

ßqC7)7<7q>Y7±J=ØC>©<JØCµqi ™©=x7i Ü7Ci 7Cq7“i 0JØC7qØ7qi αµ=)7qµ““7qoi Ü7Ci x7“i

αµ=j7=i 7Cq7i 7=(µ<)<µY7i Fj=µ“Ü7>Øµ“C7i x©=Tj)7(�j=Øi ™©=x7mi ®Cq7i ’©qx=7αCYCµqi

™©=x7i Ü7Ci 7Cq7“i 0JØC7qØ7qi x©=Tj)7(�j=Ømi A7Ci x=7Ci 0JØC7qØ7qi 7=(µ<)Ø7i 7Cqi

97αCYCµqY7Cq)=C((i ™7)7qi A<©Ø©q)Yhßµ“+<C>JØCµq7qoi Cqi 7Cq7“i VJ<<i ™7)7qi 7Cq7Yi

Kl“JØµ“Yi ©qxi Cqi ;™7Ci Vl<<7qi ™7)7qi 4JTjÜ<©Ø©q)7qi µjq7i ]7CTj7qi (�=i 7Cq7qi

Gq(7>Ømi-JÜ7Ci™©=x7i Cqi7Cq7“iVJ<<i7Cq7i.©Y=l©“©q)i7Cq7YiKl“JØµ“Yi©qxi Cqix7qi

Jqx7=7qi;™7CiVl<<7qiA<©ØYØC<<©q)7qix©=Tj)7(�j=Ømi

‚qØ7=i x7=i ßJØ7)µ=C7i x7=i YµqYØC)7qi 97αCYCµq7qi (C7<i 7Cqi 0JØC7qØoi Ü7Ci x7“i 7Cq7i

97αCYCµqY<J+J=µØµ“C7i x©=Tj)7qµ““7qi ™©=x7mi A7Ci 7Cq7“i ™7CØ7=7qi 0JØC7qØ7qi

™©=x7i7Cq7i97αCYCµqiJqi7Cq7“ixCYØJ<7qiα7q|Y7qiAÄ+JYYix©=Tj)7(�j=Ømii

.ÜÜC<x©q)i ki ;7C)Øi 7Cq7i ]©YJ““7q(JYY©q)i x7=i V=�jh97αCYCµqY7Cq)=C((7i

+µYØµ+7=JØCαiÜCYi;©=i®qØ<JYY©q)ix7=i0JØC7qØ7qmi



ϯϭ2
2

i

iiiiiiiiiiiiiiiiiiiiiii.ÜÜmikBiiiiiiiiiii]©YJ““7q(JYY©q)ix7=iV=�jh97αCYCµqY7Cq)=C((7i+µYØµ+7=JØCαiÜCYi;©=i®qØ<JYY©q)ix7=iiiiiiiiiiiiiiiiiii
0JØC7qØ7qoi4cnki

i

i

I2v2vEFSlWbyHYLVLRQHQE

Gqi x7“i “CØØ<7=7qi 4JTj©qØ7=Y©Tj©q)Y;7CØ=J©“i αµqi UDovi േi Uofi 8µqJØ7qi uDi hi DUi
8µqJØ7q,i™J=i7Cq7i7=q7©Ø7iYØJØCµql=7i.©(qJj“7i©qxi2+7=JØCµqiÜ7Cinvi0JØC7qØ7qi

uggovr,i qµØ™7qxC)mi GqY)7YJ“Øi ™©=x7qi Uai ®Cq)=C((7i x©=Tj)7(�j=Ømi ö=©qxi x7=i

.©(qJj“7i™J=7qi+µYØµ+7=JØCα7ißµ“+<C>JØCµq7qiqJTjix7=i G“+<JqØJØCµqix7=iOC<Ü7=h

0=µØj7Y7miE

-C7i jl©(C)YØ7qi x©=Tj)7(�j=Ø7qi 97αCYCµqY7Cq)=C((7i ™J=7qi xC7i Fj=µ“Ü7>Øµ“C7i “CØi

UüofriuqcnnPUa,oi)7(µ<)Øiαµqix7=i’©qx=7αCYCµqi“CØigaoariuqcüPUa,miGqi7Cq7“iVJ<<i

>J“ixC7i%J>©©“hFj7=J+C7i;©=i%7=Ü7YY7=©q)ix7=i’©qxj7C<©q)i©qxiCqix=7CiVl<<7qi

xC7iNÄY7hFj7=J+C7i unaoaroiqcUPUa,iÜ7CiAÄ+JYYh%7=YTj<©YYi;©=i.q™7qx©q)mi®Cq7i

.“+©ØJØCµqi uUoUroi qcnPUa,i ™©=x7i αµ=)7qµ““7qoi xC7i JÜ7=i >7Cq7qi A7;©)i ;©=i

G“+<JqØJØCµqi x7=i OC<Ü7=+=µØj7Y7i jJØØ7mi A7Ci 7Cq7“i 0JØC7qØ7qi uUoUr,i ™©=x7i 7Cqi

Kl“JØµ“iC“iA7=7CTjix7=iN7CYØ7iJ©Y)7=l©“Ømi

dŚƌŽŵďĞŬƚŽ
ŵŝĞ

tƵŶĚͲ
ZĞǀŝƐŝŽŶ

3ŵƉƵƚĂƚŝŽŶ
sůƵƚƵŶŐƐͲ

%ŽŵƉůŝŬĂƚŝŽŶ
^ŽŶƐƚŝŐĞƐ

pćƵĨŝŐŬĞŝƚ ϳ ϭ ϭ ϯ Ϯ

WƌŽǌĞŶƚ ϰϲ͕ϳй ϲ͕ϳй ϲ͕ϳй ϮϬ͕Ϭй ϭϯ͕ϯй

Ϭ

ϭ

Ϯ

ϯ

ϰ

ϱ

ϲ

ϳ

ϴ

s
Ŷǌ
ĂŚ

ů

mƌƺŚͲZĞǀŝƐŝŽŶĞŶ



ϯϮ2
2
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äQ HUVWHU 6WHOOH EHGDQNH LFK PLFK KHU]OLFK EHL CHUUQ 3URIm EUm .DL ßDO]HU I�U GLH 

hEHUODVVXQJ GHV 7KHPDVc GLH 0|JOLFKNHLW ]XU äUEHLW DQ GHU .OLQLN I�U wHIl�h XQG 

vQGRYDVNXODUFKLUXUJLH GHU 8QLYHUVLWlW E�VVHOGRUI VRZLH GHU XQHUP�GOLFKHQ 

ßHWUHXXQJm  

CHUUQ EUm -DUVWHQ 0�OOHU GDQNH LFK I�U GLH 8QWHUVW�W]XQJ EHL GHU EXUFKI�KUXQJ GHU 

NOLQLVFKHQ 8QWHUVXFKXQJ GHU 3DWLHQWHQm  

CHUUQ 3URIm EUm vUKDUG wRGHKDUGW GDQNH LFK I�U GLH CLOIHVWHOOXQJ EHL VWDWLVWLVFKHQ 

UUDJHQm  

äOOHQ 0LWDUEHLWHUQ GHU .OLQLN I�U wHIl�hXQG vQGRYDVNXODUFKLUXUJLH GHU 8QLYHUVLWlW 

E�VVHOGRUI VHL JHGDQNW I�U GLH CLOIH EHL ]DKOORVHQ 3UREOHPHQm 
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