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@ABCD EFGBHDA I JKLMNLOP NQRSOLTUQM VWX YMMQMMZQON WV Z[\
W RYX]LY^ VUORNLWO VXWZ NYPPQ] _ ` LZ YPQM XQTULXQ MQPZ QO\
NYNLWO WV Z[WRYX]LY^ NYPM YO] SQYXN RWONWUXM a bUXXQON^[c
NS LM LM NSQ ZWMN NLZ Q RWOMUZ LOP dYXN WV NSQ YOY^[MLM e Q\
RYUMQ RWONWUXM ZUMN e Q QKd^LRLN ^[ Md QRLfQ] VWX YddXWK L\
Z YNQ^[ ghh LZ YPQM ijh M^LRQM YN gh RLOQ dSYMQMk a lN LM S[\
dWNSQMLmQ] NSYN UMLOP YO n o pqrpq ]QfOQ] st NQZd^YNQ c
uQ RYO MLPOLf RYON^[ XQ]URQ NSQ NLZ Q OQQ]Q] VWX MQPZ QONY\
NLWO e[ Y^^Wu LOP NSXQQ ]LZ QOMLWOY^ ^W RY^ ]QVWXZ YNLWOM WV
NSQ NQZ d^YNQ YO] LONQXdW^YNLWO NSXWUPS NLZQ a
v wBxDEy I zW^[SQ]XY^ MUXVYRQ Z QMSQM XQdXQMQONLOP NSQ ^QVN
{QONXLRU^YX QdLRYX]LY^ YO] QO]WRYX]LY^ MUXVYRQM YN QO]|
]LYMNW^Q uQXQ UMQ] YM NQZ d^YNQM a }SQMQ NQZd^YNQM uQXQ
RXQYNQ] e[ RWONWUXLOP Y MQdYXYNQ SLPS ]QOMLN[ ]YNY MQN c
fNNLOP Y MZ WWNS dYXYZ QNXLR MUXVYRQ NW NSQ RWONWUXM c YO]
fOY^^[ NQMMQ^YNLOP NSQ MUXVYRQ a

~ NQZd^YNQ eYMQ] RWONWUXLOP dYR�YPQ uYM ]Q{Q^Wd Q] NW
Y^^Wu LONQXYRNLWO u LNS NSQ st NQZ d^YNQ VWX fNNLOP NW _ `
LZ YPQM a }SLM �dQO�� MWVNuYXQ uYM ]Q{Q^Wd Q] YO] UMQ] WO
YO ��l �g RWZdUNQX a }SQ dXWPXYZ YRRQdNM YO[ YXeLNXYX[
MNYR� WV LZ YPQM YO] RYO ]LMd ^Y[ NSXQQ WXNSWPWOY^ RXWMM MQR\
NLWOM a �SWXN YK LM | ^WOP YK LM dYLXM RYO Y^MW eQ SYO]^Q] a
lOLNLY^^[c NSQ UMQX RYO VXQQ^[ NXYOM^YNQ c XWNYNQ c YO] MRY^Q Y
NQZ d^YNQ VWX eQMN Y^LPOZ QON NW NSQ _ ` LZ YPQM LO st a

�WRY^ XQfOQZ QON WV NSQ NQZ d^YNQ LM YRSLQ{Q] e[ Z W{LOP
LO]L{L]UY^ Z QMS dWLONM a � SQO Y]�UMNLOP LO]L{L]UY^ Z QMS
dWLONM c NSQ LOSQXQON MZ WWNSOQMM WV Y MUXVYRQ Z Y[ eQ ^WMN a
}W Y{WL] NSLM dXWe^QZ c NSQ UMQX SYM NSQ WdNLWO WV ]QVWXZ LOP
Y OQLPSeWXSWW] WV dWLONM a ~ MLOP^Q dYXYZ QNQX � c uSLRS RYO
eQ ZW]LfQ] LONQXYRNL{Q^[ LO XQY^ NLZ Q c PW{QXOM NSQ XYNQ WV Y
MdYNLY^ PYUMMLYO ]QRY[c YO] NSUM NSQ MLmQ WV NSQ OQLPSeWWX\
SWW] ifPUXQ jk a lOMNQY] WV XQRWONWUXLOP QYRS RLOQ dSYMQ LO\
]L{L]UY^^[c uQ NY�Q Y]{YONYPQ WV NQZ dWXY^ RWSQXQORQ a �ORQ
NSQ Z QMS SYM eQQO fN YN WOQ RLOQ dSYMQ c LN RYO eQ RWdLQ]
NW Y ^YNQX iWX QYX^LQXk NLZ Q a }SQ RWdLQ] Z QMS RYO NSQO eQ
^WRY^^[ Z W]LfQ] NW NXYR� ]QVWXZ YNLWOM Q{L]QON LO NSQ _ `
LZ YPQM a �LOQYX LONQXdW^YNLWO WV NSQ Z QMS dWLONM dXW{L]QM Y
PWW] YddXWK LZ YNLWO VWX NSQ RWONWUXM YN LONQXZ Q]LYNQ NLZ Q
VXYZ QM a

}W YMMQMM NSQ MdQQ] QOSYORQZ QONM W�QXQ] e[ WUX
Z QNSW] c uQ RWZdYXQ] NSQ NLZ Q XQTU LXQ] NW MQPZ QON NSQ
^QVN {QONXLR^Q VXWZ MSWXN YK LM ]YNY UMLOP WUX NQZ d^YNQ
eYMQ] RWONWUXLOP ZQNSW] u LNS NuW RWONWUXLOP dXWPXYZ M
RUXXQON^[ UMQ] LO WUX ^YeWXYNWX[ I � LO]NYPM YO] PbWO\
NWUX a � LO]NYPM �j� LM Y MQZ L\YUNWZ YNLR RWONWUXLOP dYR�YPQ

Increasing σ

�LPUXQ jI �[ ZW{LOP Y MLOP^Q dWLON WO NSQ Z QMS c YO] LO
XQY^ NLZ Q RSYOPLOP � c NSQ UMQX RYO Z W]LV[ Y OQLPSeWXSWW]
WV dWLONM u LNS Y MdYNLY^ PYUMMLYO ]QRY[a

VWX NSQ �� UMLOP YRNL{Q RWONWUXM LO gt dW^YX XQMYZ d^Q]
LZ YPQM a PbWONWUX �g� LM Y Z YOUY^ RWONWUXLOP dYR�YPQ NSYN
RYO eQ UMQ] NW RWONWUX YO[ MNXURNUXQ WO ZQ]LRY^ LZ YPQM a
}SQ MSWXN YKLM ]YNY MQN RWONYLOQ] jh M^LRQM ]UXLOP g� RLOQ
dSYMQM a
� wyF�By I � LPUXQ g MSWu M YO �� ZQMS YVNQX Y^LPOZ QON NW
Y MSWXN YK LM ]YNY MQN a }Ye^Q j MSWu M NSQ NLZ Q XQTULXQ]
NW RWONWUX NSQ �� UMLOP NSXQQ ]L�QXQON dXWPXYZ M a � LMUY^
LOMd QRNLWO e[ NuW LO]QdQO]QON QKdQXNM RWOfXZ M NSYN NSQ
TUY^LN[ WV RWONWUXLOP LM RWZ dYXYe^Q LO NSQ NSXQQ Z QNSW]M a

~{QXYPQ } LZ Q iZ LOk
�LO]NYPM ghh
PbWONWUX shh

}QZd^YNQ eYMQ] RWONWUXLOP sh
}Ye^Q jI �UZZ YX[ WV NSQ NLZ QM XQTULXQ] NW MQPZ QON NSQ
�� UMLOP NSXQQ ]L�QXQON RWONWUXLOP dXWPXYZ M a

� LPUXQ g I �QVN I NuW MSWXN YK LM LZ YPQM YN Z L] iNWdk YO]
YdLRY^ ieWNNWZ k ^Q{Q^M a ` LPSN I �� Z QMS VW^^Wu LOP LONQXYR\
NL{Q MQPZ QONYNLWO W{QX^Y[Q] WO NSQ RWXXQMdWO]LOP LZ YPQM
VXWZ NSQ ^QVN a
� HyGFyyHDA I �[ LONQXYRNL{Q^[ RWONWUXLOP LO �t c uQ SY{Q
]QZWOMNXYNQ] Y MLPOLf RYON XQ]URNLWO LO MQPZQONYNLWO NLZ Q
VWX NSQ �� a }SLM u L^^ ]LXQRN^[ XQ]URQ NSQ W{QXY^^ N LZ Q XQ\
TULXQ] VWX RWZ d^QNLOP YOY^[MLM WV Z[WRYX]LY^ VUORNLWO UMLOP
_ ` LZ YPQM a �Q SY{Q NSQ YeL^LN[ NW MQPZQON YO[ YOYNWZ L\
RY^ MNXURNUXQ PL{QO YO LOLNLY^ NQZ d^YNQ a
� G�AD� �wE�w� wABy I }SLM uWX� LM MUddWXNQ] e[ Y
� SLNY�QX �WUO]YNLWO �XY]UYNQ �Q^^Wu MSLd i��k c YO l�\
`l~ zWMN\tWRNWXY^ �Q^^Wu MSLd i�t k c Y �Y^� �WUO]Y\
NLWO zWMN\tWRNWXY^ �Q^^Wu MSLd ib�kc YO] `� j\������s
iJ`_ c��k a
� ���� ��  � ¡I

ja �UNNZ YO c _ ~ c zXLORQ c �� c _ R�QLPS c J` c lJJJ }XYO a
_ Q] a lZ YP ac js I��\�� c j¢¢� a

g a �UO]YXYZ c }~ c £ n¤¥¦p¤ ¥§ ¦¤q¤ I ¨bSYXYRNQXLmYNLWO WV
� ^WeY^ �QYXN zXWdQXNLQM ©MLOP }YPPQ] bYX]LYR _ YP\
OQNLR `QMWOYORQ lZ YPQMª c ~UPUMN j¢¢� a


