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2 Â 1 Ì α Ã 2 ü Ú 1 Û ρ FHG#G=K� )?"  JLH�S  R�O;N@E
E
H�$�O/2�D(2SOQKV"ÇD?0WN#)�N#S�OQK+"ÇE�N@K+2 N�HIK�D?>ÇJLP5$ 2#O/S`P¦OQO¬J&>SPÎDFE
G�N#'�OQP�s

E
DFJLK�N#"�"  O)JLH�"ÇE
O�"H@+R�OBR�N@KV"~"ÇJLS`D?'�OuN�E  JLP5"®P¦O�$�N@PÎG JLKt"  O°D?$�M�)FD?0WN#"ÇDFJLK�E�J&> O�"ÇOQP¦J&S`O¥K�OQJLHIE�N#"H"ÇD?"ÇH�2SOQE|"ÇJ&R�N@P�2SE{PÎDFE
GL>ÇJLP�J&010WHIMIN#"ÇDFJLK�N#){0  JLD?0WO�Ua� KwS�OQK�O¥PbN#)?@
O�'�OQK NuPbDFE
G-x@N#'�OQPÎE
O�N#S�OQK+"<RTD?)?)M0  JLJLE
Og"ÇJd;LO�N@K�O¥K+"ÇP�OQMIP¦OQK�OQHIP�N@E4)FJLKVS�N@E4"  O
O�TBMIO/01"ÇO�2�H�"ÇD()FD?"H,B>ÇP�J&$�MIP�J&3�"ÇE
O�T[0WOQO�2SE~"  O�H�"ÇD?)FD("H,Y2#O¥PbD?'�O�2_>ÇP�J&$�PÎDFE
G-)FOQE
E~R�N#S�O
D�KV0WJ&$�OQE5U*A�N@K+;LHIP FHG=I%J=I � K 2SO�$�JLK�E�"ÇPÎN#"ÇO�2t"  N#"~"  D�EW2SO�0WDFE
DFJLK�DFEO)FDFK�G�O�2z"ÇJL"  O$�OQN@E
HIP�O�J&>®PÎDFE
GpN#'�OQPÎE
DFJLK
U9�M,P>ÇJ&)?)FJ&R�DFK+S  DFE=N@K�N#)?,�E
DFE{N@KV2z>ÇJLP*S`D?'�OQKq$�N@PÎG�O�"
D�KV0WJ&$�OQE�@#R�O|3IK+2

EU
¿
π Â θ Ã�Á � U Â w Ã ��� ρ þ�� 2 Â 1 Ì α Ã 2

σ2 Â 1 Ï δ Ã ln ú 1 Ì α
α 	 1 Ì λ

λ û É� K�O : HID?)�D?;LPÎDFH�$ 2#DFE�"ÇPÎD?;LH�"ÇDFJLK)J&>  J&$�J&S�OQK�OQJLHIESN#S�OQKV"ÇEb;LO�"HR�OQOQK�"  O�"HR�J;J&010WH�s
MIN#"ÇD�JLK'E�DFEa0  N@PÎN#01"ÇOQPÎD?©@O�2};&, N�E
D?"ÇHIN#"ÇDFJLK+@UR  OQP�O4"  O{MID?'�J&"ÇN#)`N#S`O¥K+"�� Ea$�N@P�S�DFK�N#)
H�"ÇD()FD?"H,dS�N@DFKq>ÇP�J&$ E�R�D("H0  DFK+Sd>ÇP¦J&$ JLK�O�J&010WHIMIN#"ÇDFJLKL"ÇJ�"  O�J&"  OQP�DFE|©@OQP�J&@�JLP�DFK
E  JLP5"H@`D(>

U Â w ÃbÄ EU
¿
π Â θ Ã�Á�
 EU þ U9�M,pO : HIN#"ÇDFK+S FHG \ K N@KV2 FHG#G=K @�R�OY0WN@K E
J&)?'�O>ÇJLPb"  O�O : HID?)FD?;LPbDFH�$ MIJLMIH�)FN#"ÇDFJLKuE  N@P�O¬J&>`OQKV"ÇP�OQMIP�OQK'OQHIPÎE
λ þbÄ 1 Ì α

1 Ì α Ï α exp � ρσ2

2 Ê 1� δ ËiÊ 1 Û α Ë 2 
 À FHG V K
N@K+2

1 Ì λ þ P�OQE
D?2SHIN#)?)?,:UY8  OTMIJLMIH�)FN#"ÇDFJLK,E  N@P�OQE�N@P�O�0WJLK�E�"ÇN@KV"�DFK,O : HID?)FD?;LPbDFH�$N@K+2z2SOQMIOQKV2�JLKq"  O�E�"ÇP�H�01"ÇHIPÎN#)IMIN@PÎN#$�O�"ÇOQPÎE¬J&>b"  Og$�J&2#O/)¦U � OD3IKV2
0 � λ þ �

1 À�� α À δ À ρ U¬R�J&"ÇOg"  N#" λ þ DFE;DFKV2#O¥MIOQK+2SOQKV"�J&>~"  OB$�OQN@K θ̄
J&>~"  O)MIP�J&2SH�01"ÇD('�D?"H,

E  J&0WG�U[8  D�E�P�OQE
H�)?"V0WN@K_;LO¬N@E�0WPÎD(;LO/2L"ÇJY"  O=N@E
E
H�$�M�"ÇDFJLKuJ&> ` ¤y¤ � MIP�O/>ÇOQP�OQKV0WOQE�@R  OQP�O|"  O|2SO�S�P�OQO�J&>�PÎDFE
G"N#'�OQPÎE
DFJLK�DFE�DFKV2#O¥MIOQK+2SOQKV"LJ&>+"  O�DFK+0WJ&$�O�)FO�'�O�)6Ur : HIN#"ÇDFJLK FHG V K E  J&RTE<"  O9"ÇPbN#2SOQJ&>�>�;LO�"HR�OQOQK�E�"ÇN#"ÇHIE<0WJLK+0WOQPÎK'E«N@K+2�PÎDFE
G�N#'�OQP�s
E
DFJLK�JLKL"  O�JLK�O  N@KV2M@'N@KV2w;LO�"HR�OQOQK�E�"ÇN#"ÇHIE�N@K+2�PÎDFE
G JLK}"  O�J&"  OQPÎU{��"{0WN@K};LO

X



E�"ÇN#"ÇO�2�$�JLP�O|>ÇJLP�$�N#)?)?,N@UR�D?"  
dλ þ Ä 0

D(>
dρ
dδ

Ä ρ
1 Ï δ � 0

N@KV2 FHG « K
dσ2

dδ
Ä σ2

1 Ï δ � 0 É FHG Y K� PÎDFE
O�DFKX"  O�'`N@PÎDFN@K+0WO¬J&>-"  O*"ÇO�0  K�J&)FJ&S-,�E  J&0WG-@¥JLP#DFKX"  O*2SO�S�P�OQO�J&>�PÎDFE
G�N#'`O¥P�s
E
DFJLK P¦OQE
MIO�01"ÇD?'�O�)?,N@b0�U§M�U§P�O�2SH�0WOQE�"  OTMIJLMIH�)FN#"ÇD�JLK[E  N@P�OTJ&>�OQK+"ÇP¦OQMIP�OQK'OQHIPÎE�@SN@E
N#S�OQK+"�E�R�D?"H0  >ÇP�J&$�PÎDFE
G-,�MIP�J&3�"ÇE~"ÇJ�E
N#>ÇO|)�N#;LJLP«D�KV0WJ&$�OQE5U/8  DFE�2SO�01)FDFK�O�DFKX$�O�$Ls;LOQPÎE�J&>�"  O¬O¥K+"ÇP�OQMIP¦OQK�OQHIP{01)FN@E
Ea0WN@K�;LO40WJ&$�MIOQK'E
N#"ÇO�2_;&,uN@K O : HID?'�N#)FOQK+"�PÎDFE
O=DFK
MIP�O�>ÇOQP�O¥K+0WOQE~>ÇJLP®E1J&0WD�N#):E�"ÇN#"ÇHIE5U8  O°PÎD�E1G%)FOQE1EWR�N#S�O°DFK+0WJ&$�OX0WN@KZ;LO"P�O�S�N@P�2SO�2,N@EO"  OB0WOQP5"ÇN@DFK+"H, O : HID?'`N#)FOQKV""ÇJ PÎDFE
G-,�MIP�J&3�"�DFK+0WJ&$�O�U���"�DFE�MIJLE
E
D?;&)FO�"ÇJ O�T�MIP�OQE
E]"  O�P�O�)FN#"ÇDFJLK�E  D�Mª;LO�"HR�OQOQK"  O]R�N#S�O�PbN#"ÇO�N@KV2 O�T�MIO�01"ÇO�2 MIP�J&3�"ÇE�DFKL"ÇOQP5$�E�J&>M"  O�O/TBMIO�01"ÇO/2 PÎDFE
GTMIP�O�$�DFH�$� Â θ ÃMÄ Eπ Â θ Ã Ì w

R�D?"  "  O|0WJLPÎP�OQE1MIJLK+2SDFK+S�O : HID()FD?;LPÎDFH�$ '�N#)�HIO
� Â θ ÃMÄ αα Â 1 Ì α Ã 1 Û α exp ù θ̄ Ï σ2

2 Â 1 Ì α Ã ú 1 Ì ρ
1 Ï δ ûXü �� Ø exp ù ρσ2

2 Â 1 Ï δ Ã�Â 1 Ì α Ã 2 ü Ì 1Ù É FHG X K
r{T�MIO�01"ÇO�2 MIP�J&3�"ÇE�O�T[0WOQO�2tRTN#S�O�DFK+0WJ&$�OQE=DFKt0WN@E1O)J&>�PbDFE
G�N#'`O¥PbE1D�JLKV@'D6U@O�U

ρ � 0
U��OQP�O/@�"  O
OQK+"ÇP¦OQMIP�OQK'OQHIPÎE�2SO�$�N@K+2)N�MIJLE
D?"ÇD?'�O�PÎDFE
G;MIP¦O�$�DFH�$ N@E#N�0WJ&$�MIOQK'E
N#"ÇDFJLK>ÇJLP§;LOQN@PÎDFK+SB"  O=MIP¦J&2#H�01"ÇDFJLKuPÎDFE
G�U�8  O¬O/TBMIO�01"ÇO/2TPÎDFE
G°MIP¦O�$�DFH�$�DFE�K'O�S�N#"ÇD?'`O�>ÇJLP

PbDFE
GD)FJ&'`O¥PbE=@@N@K+2 � Â θ ÃMÄ 0
DFK�0WN@E
O¬J&>'PÎD�E1G%x@K'OQH�"ÇPÎN#)FD("H,BU´D����±W²/��²/�����y¶X¹��1²/�����-­� O�K�J&R "ÇHIPÎKP"ÇJ_"  O : HIOQE�"ÇDFJLKpJ&>  J&R�MIP¦O�>ÇOQP�OQKV0WO�N@K+2t"ÇO�0  K'J&)�J&S�D?0WN#)�MIN@PÎN#$Ls

O�"ÇOQPÎE{DFK+âIHIO¥K+0WO�"  O°O : HID?)FD?;LPÎD�H�$ P�O�)FN#"ÇDFJLK�E  DFMIE]2#O¥PbD?'�O�2[DFKz"  O°MIP¦O�'�D�JLHIE�E1O�01s"ÇD�JLK®U��#O¥E
D?2#O¥E�"  O{N@E
MIO�01"IJ&>SPÎD�E1G N#'�OQPÎE
DFJLK+@:JLHIP�DFK+"ÇO¥P�OQE�"IDFE�OQE
MIO/0WD�N#)?)?,�2#DFP�O/01"ÇO�2"ÇJ&RTN@P�2#E|"  O�O/>E>ÇO�01"ÇE�E�"ÇO�$L$�DFKVSd>ÇP�J&$ E="ÇN#"ÇHIE�MIP�O�>ÇOQP�O¥K+0WOQE�N@E�$�OQN@E
HIP�O�2t;&,P"  O
MIN@PÎN#$�O�"ÇOQP

δ
U � O9R�D?)?)�0WJ&$�MIN@P�O�"  O�O : HID?)FD?;LPÎD�H�$�P¦O�)FN#"ÇD�JLK'E  DFMIE�J&>�"  O�O�0WJLK'J&$L,R�D?"  E�"ÇN#"ÇHIEb0WJLKV0WOQPÎK�E F

δ � 0
K "ÇJ�"  O�0WJLPbP¦OQE
MIJLK+2SDFK+S]'�N#)FHIOQE
J&>`N�E�"ÇN#"ÇHIE�x@K�O¥H�"ÇPbN#)

O�0WJLK�J&$L, F
δ Ä 0

K U¢�JLP£P�OQN@E1JLK�E�@�R  D(0  R�D?)?)+;LO�0WJ&$�O�J&;&'�DFJLHIE*)FN#"ÇOQP�@LD?"SDFE*0WJLK+'�OQK�DFOQKV"M"ÇJX;LO�S�D�KRTD?"  "  O�>ÇJ&)?)FJ&R�DFK+S°P�O¥E
H�)?"ÇEy>ÇJLP�N@K�O�0WJLK�J&$L,)J&>�PÎDFE
G-x@K�OQH�"ÇPÎN#):N#S�OQKV"ÇE5U
���������� "!$#$!$��%'&)(+*,!$ "-�./%�0/1�#$��2/3$!$#$452/%�6' "#$2/#$1� 7����0/8�0/��0/%�9"0/ ":<; � � ��Ó-Ñ<n%fifi�#Ñ<�#man-m[��>=?= fil��§��»#f9fiå�Ó-Ò���Ò���äiÒ�Ó-o � ����m1l � ��Ò�m1nqm =|� äiÒ�Ñiï"@#n-fiÓ<��ä � ��fil�m1n-m1o�pBA-Ò = Ñ�� � ��Ó%Ñ�Ób��Ò���Ò���pYÒ�Ñ��#f�CäiÒ?D#fi� = ä�m1o f�E/F#fil/��fi��ä�fi� � ��Ò?D#f�Ò�n-l�m1o�f��¡IP�JLJ&>�^�r : HIN#"ÇDFJLK FHG V K D($�M�)FDFOQE λ þBG ρ H 0 
 λρ H 0 Ä 1 Ì α

U]¢�P�J&$ F�ÿ#K @ FHJ=K @#N@K+2 F��#K>ÇJ&)?)�J&R�E�"  N#"
w þ Ä Eπ Â θ Ã þ Ä EY þ @@N@K+2_;&, F�I#K "  N#" w þ ô EY þ Ä Eπ Â θ Ã þ ô EY þ Ä 1

Uÿ



v:H�;LE�"ÇD?"ÇH�"ÇDFK+Sg"  DFE£P�OQE1H�)("�DFK+"ÇJ F « K ,�DFO�)?2SE
EU þ G ρ H 0 Ä EY þ R  D?0  DFE£DFK+2SOQMIOQKV2SOQK+"J&>

δ
U I
C�HIO�"ÇJO"  O�N@E
E1H�$�M�"ÇD�JLK�J&>�0WJ&$L$�JLK�G�K�J&R�)FO�2MS�O�@1"  O�N#S�OQK+"ÇE#G�K�J&R "  N#"�"  O

PÎDFE
G;MIP�O�$�DFH�$ R�D?)?)�;LO9©@OQP¦J{DFK)O : HID?)FD?;LPÎD�H�$L@rN@K+2  OQK+0WOy"  N#"BD�KV0WJ&$�OQE{>ÇP�J&$ ;LJ&"  
J&010WHIMIN#"ÇDFJLK�E~R�D?)?)§O : HIN#)�$�OQN@KuK'N#"ÇDFJLK�N#):DFKV0WJ&$�O�U ` JLK�E
O : HIO¥K+"H)?,N@¥K�J�N#2M2SD?"ÇD�JLK'N#)
H�"ÇD()FD?"H,B0WN@K�;LO�2#O¥PbD?'�O�2�>ÇP�J&$�MIJLE1D("ÇDFJLK'N#)§E�"ÇN#"ÇHIE5U
JyÒ�Ñiï5KLD#fiäiÑiÒ�m1n � OdR�D?)?)�K'J&R N@E
GzR  O/"  OQPW"  OTD�KV"ÇP�J&2SH�01"ÇDFJLK J&>�E�"ÇN#"ÇHIE)MIP¦O�>Hs
OQP�OQKV0WOQE¬E1D(S�K'D(3�0WN@KV"H)?, N#)?"ÇOQPÎEW"  Og0WJ&$�MIN@PbN#"ÇD?'�OuE�"ÇN#"ÇD?0;P�O¥E
H�)?"ÇEW2SOQPÎD?'�O�2z;&,LA�N@K+s;LHIP FHG=I%J=I � K N@KV2qA=D  )�E="ÇP�J&$ N@K+2qCSN#>E>ÇJLK+" FHG=I%J=I#K >ÇJLP9'�N@PÎDFN#"ÇDFJLK�E�DFKP"  O¬N#"H"ÇD?"ÇH�2#O"ÇJ&RTN@P�2#E{PbDFE
G�U4� KZR  N#"�>ÇJ&)?)FJ&R�E]"  O°N@E
E1H�$�M�"ÇD�JLK J&>  J&$�J&S�OQK�O¥JLHIE¬N#S�OQKV"ÇE;DFE$�N@D�KV"ÇN@DFK�O�2�U{8  O�O : HID()FD?;LPÎDFH�$ P�O�)FN#"ÇDFJLK�E  DFMIE F�ÿ#K*FHJ=K @ F��#K @`N@K+2 FHG V K P�OQE
MIJLKV2L"ÇJ0  N@K+S�OQE£DFK�"  O�DFK+2SO�T;J&>'PÎD�E1G"N#'�OQPÎE
DFJLKuDFK�"  O|>ÇJ&)()FJ&R�DFK+SB$�N@K'K�OQP

∂λ þ
∂ρ

� 0 À ∂w þ
∂ρ

� 0 À ∂Eπ Â θ Ã þ
∂ρ � 0 À

∂EY þ
∂ρ

�
0

>ÇJLP
λ þ � 1 Ì α À N@KV2 ∂2EY þ

∂ρ2 MMMM λ H 1 Û α
� 0 À FHG=ÿ#K

N@K+2z0WJLDFK+0WD?2SOYR�D?"  "  OD0WJLPÎP�O¥E
MIJLK+2SDFK+S P�OQE
H�)?"ÇE=J&>§A�N@K+;LHIP FHG=I%J=I � K U�v:DFKV0WOY"  O
D�KV"ÇP�J&2SH�01"ÇDFJLKpJ&>«E�"ÇN#"ÇHIE*0WJLKV0WOQPÎK�E*2SJLOQE�K'J&"#N#)?"ÇOQP9"  O�0WJ&$�MIO�"ÇD?"ÇD?'�O�E="ÇP�H�01"ÇHIP�O�J&>$�N@PbG�O�"ÇE=@U"  D�E�JLH�"H0WJ&$�OW0WJLH�)?2  N#'�OW;LOQOQKTO�TBMIO/01"ÇO�2�UU¢�D(S�HIP�O G 2SD�E1M�)�N#,�E9"  O{P¦O�s
E
H�)?"ÇE5U�8  O�;&)�N#0WG�S�PÎN@M  E�P�OQMIP�OQE1OQK+"%"  O�'�N@PbDFN#;&)FOQE�J&>�"  O{O�0WJLK'J&$L,BR�D?"  E�"ÇN#"ÇHIE
MIP�O�>ÇOQP�O¥K+0WOQE�@#R  D()FO�"  O�2SN@PbGYS`P¦O�,YS�PÎN@M  Ey2SOQMID?01"V"  OW0WJLPÎP�OQE1MIJLK+2SDFK+S�P�O�)FN#"ÇDFJLK+s
E  DFMIE�>ÇJLP

δ Ä 0
U�8  O�)�D?S  "9S�P�O�,wS�PÎN@M  E�E  J&R�"  O�O : HID?)FD?;LPbDFH�$ '�N#)FHIOQE�J&>�N

PbDFE
G-x@K'OQH�"ÇPÎN#):E
J&0WDFO�"H,)N@E�N4;LOQK+0  $�N@PbG�U N� KPS�OQK'OQPÎN#)?@LN@K�D�KV0WP�OQN@E
O�DFKL"  O]2SO�S�P�O¥O;J&>SPbDFE
GTN#'�OQPÎE
DFJLK�DFK+2SH�0WOQE�Ng2#O/01)�DFK'O
DFKB"  O�MIJLMIH�)FN#"ÇDFJLK"E  N@P�O�J&>LOQKV"ÇP�OQMIP�O¥K�OQHIPÎE� ¯E
OQOy¢�D?S`HIP¦O G#F N K U�8  O�N#S�OQK+"ÇE�E�R�D?"H0  
N#R�N#,Y>ÇP�J&$ HIK+0WO¥P�"ÇN@DFK°MIP¦J&3�"%"ÇJ�E
N#>ÇO*R�N#S�O�DFK+0WJ&$�O�U�8  O�D�KV0WP�OQN@E
O�DFKX)FN#;LJLP«E
HIM�s
M�)?,;DFE«N#010WJ&$�MIN@K�DFO�2X;&,�N�P�O�2SH�01"ÇDFJLK�DFKg"  O�$�N@P�S�DFK�N#)�MIP�J&2SH�01"ÇD?'`D?"H,;J&>�)�N#;LJLPIN@KV2)�O¥N#2#Ey"ÇJ�NO2SO�01)FD�K'O¬DFK�"  O�O : HID?)FD(;LPÎDFH�$ R�N#S�O=PÎN#"ÇO�@�R  D?)FO{O/TBMIO�01"ÇO/2 MIP�J&3�"ÇE£PÎDFE
O�U8  O;E
J&)FD?2t)FDFK�O¥E=DFKP3�S�HIP�O G#F 2 K E  J&R "  O]0  N@K+S�O�DFKLR�N#S�O;DFK+0WJ&$�OQE�@&R  D()FO�"  O2#N@E  O�2q)FDFK�OQE|2SOQMID?01"�O/TBMIO�01"ÇO/2�MIP�J&3�"ÇE5U{8  O�O : HID()FD?;LPÎDFH�$ PÎDFE
G�MIP�O/$�D�H�$ PÎDFE
OQE�@;LO�0WN@HIE
O°J&"  OQP5RTDFE
Og"  O)DFK+0WP�OQN@E1D�KVS-)(, PÎDFE
G-x@N#'`O¥PbE1O"N#S�OQK+"ÇEWR�JLH�)(2[K'J&"§;LOBR�D?)()?s
DFK+Sg"ÇJ�;LOQN@Pb"  O�MIP�J&2SH�01"ÇDFJLK°PÎD�E1G«U�8  O�O�0WJLK�J&$L,-R�D?2SO�O�T�MIO�01"ÇO�2uDFK+0WJ&$�O�N#"H"ÇN@DFK�E
D("ÇEy)FN@P�S�OQE�"V'`N#)FHIO;DFKTN@K O/0WJLK�J&$L,YR�D?"  PbDFE
G-x@K'OQH�"ÇPÎN#)§N#S�OQK+"ÇE�@#R  OQP�O�@5N#010WJLP�2SDFK+S"ÇJB¡IP�JLMIJLE
D?"ÇDFJLK G @:E�"ÇN#"ÇHIE�0WJLK'E
D?2#O¥PbN#"ÇDFJLK'E�N@P�O�K'J&"�P�O�)FO�'�N@KV"�>ÇJLPy"  O{O : HID?)FD?;LPbDFH�$
N#)()FJ&0WN#"ÇDFJLK+ �E
OQO*¢�D?S�HIP�O G#F 2 K UCSO�"«HIE;K�J&R "ÇHIPÎKw"ÇJ&R�N@P�2SEW"  O"E1D(©@O"O�>E>ÇO�01"ÇE4>ÇP�J&$ E�"ÇN#"ÇHIE¬K'OQO�2SE5U�R�O�TU"H@VR�ORTD?)?)%0WJ&$�MIN@P�OO"  O¬O : HID?)�D?;LPÎDFH�$ '`N#)FHIOQE�J&>�"  O{O/0WJLK�J&$�D?0*'�N@PbDFN#;&)FOQE*>ÇJLP�"  OW"HR�J0WN@E
OQE

δ � 0
N@K+2

δ Ä 0
U�8  O�P�O¥E
H�)?"ÇEy0WN@K�;LO=E
H�$L$�N@PÎD?©@O�2pN@E�>ÇJ&)?)�J&R�E�^OQP á¥Ì�ì@ÓbÍÇÓiè�ÌÎÐ}ÌÎÍ:ÊhÓiÝ3Ù@ÌÎÏ�ß�ÌÎÍâÌ�ÏfÌÎÐrÓbÏ�ÚØÔ¯ÝËÝ3Ô¯ß�Ïfõ

α R 0 S 7 T δ R 1 T σ R 0 S 8 T θ̄ R 1
îJ



���������� "!$#$!$��%'U)(+VW#$#$!$#$1�6�0X#$��Y)2/��6� Z��!$ "-[2/%�6[ "#$2/#$1� 7����0/8�0/��0/%�9"0/ ":�\ ä�f = fiä�fin-l�fiÑ= m1äbÑim1l�Ò � ��Ñ�� � ��Ó-Ñ �>=?= fil/����»#f{fiå�Ó-Ò���Ò���äiÒ�Ó%o ��f�D#fi��Ñ§m = ��»#f<fil�m1n-m1o�Ò�l]D � äiÒ � ����fiÑ � l�l�m1äi�#Ò�n�ðt��m
^ Ò?_ = m1ä

ρ ` 0: λρ H 0 ` λ þ ` λδ H 0 À Eπ Â θ Ã ρ H 0 a Eπ Â θ Ã þ a Eπ Â θ Ã δ H 0 À
wρ H 0 ` w þ ` wδ H 0^ Ò�Ò?_ = m1ä

ρ bÄ 0 : EYρ H 0 � EY þ � EYδ H 0 À EU þ � EUδ H 0^ Ò�Ò�Ò?_ = m1ä
ρ Ä 0 :

Ñifif \ ä�m"F#m1ÑiÒ���Ò�m1ndc#�
\ ä�f = fiä�fin-l�fiÑ = m1ä*Ñim1l�Ò � ��Ñ�� � ��Ó-Ñ*o�Ò���Ò ð � ��fg��»#f*f =?= fil���Ñ = ä�m1o � l�» � n�ð%faÒ�n7��»#f � �H��Ò���Ó-�#fD��m"Ch � äi�#ÑbäiÒ�Ñiï[�` JLK'E
D?2SOQP�@/>ÇJLP#DFK�E�"ÇN@KV0WO�@QN|S�D?'`O¥K°MIJLE
D?"ÇD?'`O�2#O/S`P¦OQO�J&>�PÎDFE
G)N#'�OQPÎE
DFJLK®U/¡IP�JLMIJLE
D?"ÇDFJLK
Va"  OQK�D?$�M�)FD�O¥Eb"  N#"�"  O�O : HID?)FD?;LPÎD�H�$�MIJLMIH�)FN#"ÇDFJLK�E  N@P�O�J&>§OQKV"ÇP�OQMIP�OQK'OQHIPÎEIDFKY"  O
O�0WJLK�J&$L,LR�D?"  E="ÇN#"ÇHIE{MIP�O�>ÇO¥P�OQK+0WO¥EWR�D?)?)<;LOB)FN@P�S�OQP|"  N@K�DFKw"  O"E�"ÇN#"ÇHIE�x@K'OQH�"ÇPÎN#)
O�0WJLK'J&$L,:U � 010WJLP�2#DFKVSD"ÇJ�"  O�"ÇPbN#2SOQJ&>�>�P�O�)FN#"ÇDFJLK�E  D�M FHG « K @�"  O�MIP�OQE
OQKV0WO�J&>�E�"ÇN#"ÇHIE
K�OQO�2SEy$�D?"ÇD(S�N#"ÇOQE�"  O{O/>E>ÇO�01"�>ÇP�J&$ PÎDFE
G�N#'�OQPÎE
DFJLK N@KV2 N#"H"ÇPÎN#01"ÇE�$�JLP¦O;N#S�OQK+"ÇE�D�KV"ÇJ"  O�OQK+"ÇP�O¥MIP�OQK�O¥HIPbDFN#)�01)FN@E
E5U�8  DFE~)FOQN#2SE§"ÇJ�N|2#O/01)�DFK'O�D�KX)FN#;LJLP�E
HIMIM�)?,�N@KV2_0WJLK'E
O�s: HIOQK+"H)?,�DFK+2SH�0WOQE
N=PÎD�E1O�D�KXR�N#S�O�DFK+0WJ&$�O¥E5U�8  DFE
O�TBM�)FN@DFK�E~R  ,D"  O�O : HID?)�D?;LPÎDFH�$R�N#S�O�PÎN#"ÇO�D�KY"  O�O/0WJLK�J&$L,]R�D?"  E�"ÇN#"ÇHIE<0WJLK+0WOQPÎK'E«DFE®N#;LJ&'�Oa"  O�JLK�O�J&>&"  O�O/0WJLK+s
J&$L,_R�D?"  JLH�"H@LN@KV2tR  ,TO�T�MIO�01"ÇO�2 MIP�J&3�"ÇEa>ÇN#)?)�;LO�)FJ&R >ÇJLP�N#)?)�MIJLE
D?"ÇD?'�O]2SO�S�P�OQOQE
J&>�PÎD�E1G°N#'�OQPÎE
DFJLK
UU8  O�JLMIMIJLE
D?"ÇO�N@P�S�H�$�OQKV"�N@MIM�)FDFOQE�>ÇJLP§"  O¬PÎDFE
GB)FJ&'�DFK+SuE
J&0WDFO�"H,N@"  N#"`D�Ey"  O|0WN@E
O�J&>

ρ � 0
U

λ þ )FD�O¥EX01)�JLE1OQP�"ÇJz"  OpO : HID?)FD?;LPbDFH�$ MIJLMIH�)�N#"ÇDFJLK E  N@P�O�J&>�"  OpPÎDFE
G-x@K�OQH�"ÇPÎN#)O�0WJLK�J&$L,
λρ H 0 Ä 1 Ì α

@�DFK+2SOQMIO¥K+2SOQK+"�J&>*"  O_2#O/S`P¦OQO�J&>�PÎDFE
G[N#'�OQPÎE
DFJLK
Ut8  O
E
N#$�O�N@P�S�H�$�OQK+"LN@MIM�)FDFOQE§>ÇJLP#O�T�MIO�01"ÇO�2°MIP�J&3�"ÇE�N@K+2TPÎD�E1G%)FOQE1EbR�N#S�O�DFK+0WJ&$�OQE5U/¢�JLP"  D�E«P�OQN@E
JLKV@/"  O�O�T�MIO�01"ÇO�2uK�N#"ÇDFJLK'N#)BDFK+0WJ&$�O�J&>&"  O�O�0WJLK'J&$L,]RTD?"  E="ÇN#"ÇHIE«K�O¥O�2SE
N#)?R�N#,`E#O�T[0WOQO�2SEID?"ÇE<0WJLHIKV"ÇOQPÎMIN@P5"BJ&>U"  O£O�0WJLK�J&$L,WR�D("  JLH�"BE="ÇN#"ÇHIE{0WJLKV0WOQPÎK�E�@¯N@KV20WJLK�E
O : HIOQKV"H)?,�@rO�T�MIO�01"ÇO�2TH�"ÇD()FD?"H,YR�D?)?)&;LO  D?S  OQPÎU¢�D?S�HIP�O G D?)?)�HIE="ÇPbN#"ÇO¥E}"  O P¦OQE
H�)?"ÇEq>ÇP�J&$ ¡IP�JLMIJLE1D("ÇDFJLK³V#@�R  OQP¦O7"  Oª;&)FN#0WGS`PÎN@M  E42SOQK�J&"ÇO�"  O"O�0WJLK'J&$�D(0]'�N@PÎDFN#;&)FOQE�J&>~"  O)O�0WJLK�J&$L,LR�D?"  E="ÇN#"ÇHIE{MIP�O�>ÇO¥P�s
OQK+0WOQE*R  D()FO]"  O]2#N@PÎG�S�P�O�,TJLK�OQEa2SOQMID?01"M"  O]0WN@E1O�J&>

δ Ä 0
U{rSE
MIO/0WD�N#)?)?,�Ng0WJ&$Ls

MIN@PbDFE
JLKQ;LO�"HR�OQO¥KZ¢�D(S�HIP�O¥E G#F N K N@KV2 G#F 0 K '�DFE
HIN#)FD?©@OQEB"  O�0WJLPÎP�O�)FN#"ÇDFJLKQ;LO�"HR�OQOQK0  N@KVS`O¥E
D�KX"  O�O : HID?)�D?;LPÎDFH�$ò2SDFE�"ÇPÎD?;LH�"ÇD�JLK"J&>V01)FN@E
E
O¥E
N@K+2d0  N@K+S�OQE
DFKX"  O*0WJLPÎP�O/s
E
MIJLK+2SDFK+SX$�N@PÎG�O�"IP�O�"ÇHIPÎK'E5U'Z[JLP�OQJ&'�OQP�@�;&,�0WJ&$�MIN@PÎDFK+S�"  O{E�)FJLMIOQE�J&>M"  O4>ÇHIK+01s"ÇDFJLK�E�@/"  Oa3�S�HIP�OQE~0WN@KXS�D?'�O�N¬DFKV"ÇHID("ÇD?'�O�HIK+2SOQPÎE�"ÇN@KV2#DFKVS�J&>-"  O*$�D("ÇD?S�N#"ÇDFK+S�O�>E>ÇO/01">ÇP�J&$�E�"ÇN#"ÇHIE
MIP¦O�>ÇOQP�OQKV0WOQE5U
; � � ��Ó%Ñ \ ä�f = fiä�fin-l�fiÑ � OyR�D()?)5K�J&R 2#DFE�0WHIE1E<"  O�P�O¥E
MIJLK�E
O£J&>�"  O�O : HID?)FD?;LPÎD�H�$¾'�N#)?s
HIOQE£J&>V"  O�O�0WJLK�J&$�D?09'`N@PÎDFN#;&)FOQE�"ÇJ�N@K�DFK+0WP�O¥N@E
O¬DFKX"  O=MIP¦O�>ÇOQP�OQKV0WOQE~>ÇJLP«E="ÇN#"ÇHIE5U���>RTO�P¦O�0WHIP�"ÇJTJLK�O�JLKL"  O]$�N@D�K P�O¥E
H�)?"ÇE�J&><"  O�MIP�O�0WO�2SDFK+STE
O�01"ÇDFJLK+@LK'N#$�O�)?,N@%"  N#"
E�"ÇN#"ÇHIEM0WJLK+0WOQPÎK'E#MIN@P5"ÇDFN#)?)?,g0WJ&$�MIO¥K�E
N#"ÇO£PÎDFE
G;MIP�O�>ÇO¥P�OQK+0WO¥E#N@KV2B$�J&'�O9"  O�O : HID?)FD?;&s
PÎDFH�$ 01)FJLE
O¥P{"ÇJ&R�N@P�2SE§"  O�PÎDFE
G-x@K�OQH�"ÇPÎN#)�N#)()FJ&0WN#"ÇDFJLK+@#R�O*R�JLH�)?2�O�TBMIO/01"LN@K°O : HID?'%s�



-3 -2 -1 0 1 2
0

0.2

0.4

0.6

0.8

1

ρ

λ þ

èØÓ�ërí@Ô�ì@Ù@Ý3ÓbÐ}ÉËÔ¯È�Ï6árÓiÍdÌ
λ
Å 0 1 2 3 4

-4

-2

0

2

4

6

8

ρ

EU þ

è åUëfehg�ì@ÌÎà6Ð}ÌÎê�Ù@Ð}É3ÝËÉ3Ðji
EU
Å

-2 -1 0 1 2

5

10

15

20

25

30

ρ

w þ À Eπ Â θ Ã þ

èØà�ëQç¬ÓiæhÌ
w
Å ÓiÈrê�Ìkg�ì@ÌÎà¦Ð}ÌÎêaì@ÍâÔml@Ð

Eπ n θ o Å -4 -2 0 2 4 6 8

0

1

2

3

4

ρ

EY þ

èØê�ëqp�ÌÎÓbÈ�É3È¥à6Ôhè�Ì
EY
Å¢�D(S�HIP�O G ^#jMå�Ó-Ò���Ò���äiÒ�Ó%o ä�fiÑ�F#m1n-ÑifW��m�l�» � n�ð%fiÑ§Ò�nq��»#f � �H��Ò���Ó-�#f|��m1h � äi�#Ñ~äiÒ�Ñiï"A

ρ

N#)�O¥K+"
P�OQE1H�)("b>ÇJLP=NX0  N@K+S�O°DFKw"  O"E�"ÇN#"ÇHIE=MIN@PÎN#$�O�"ÇOQP�@+R  D?)�OX"  OY2SO�S�P�OQO�J&>
PÎDFE
G
N#'`O¥PbE1D�JLKuDFE  O�)?2_3�TBO�2�U8  OW2SOQPÎD?'�N#"ÇD('�OQE�J&>�"  O=O�0WJLK�J&$�D?0a'�N@PÎDFN#;&)FOQE*R�D("  P�OQE1MIO�01"+"ÇJ°N40  N@K+S�O¬D�K

δN@P�OWS�D?'�OQKuN@Ey>ÇJ&)()FJ&R�E
Â i Ã >ÇJLP

ρ
�

0
^ ∂λ þ

∂δ

�
0 À ∂w þ

∂δ

�
0 À ∂Eπ Â θ Ã þ

∂δ
� 0 À ∂ r Ey si

EY sQt
∂δ

� 0Â ii Ã >ÇJLP
ρ bÄ 0

^ ∂EY þ
∂δ � 0 É FHG#J=K�fKV2SOQMIOQK+2SOQKV"SJ&>§"  O�E
D?S�K J&>~"  OD$�OQN@E1HIP�O"J&>®PÎDFE
G�N#'�OQPÎE
DFJLK+@+RTOg0WN@K�E="ÇN#"ÇOY"  O>ÇJ&)()FJ&R�DFK+S°P¦OQE
H�)?"ÇE�^���������� "!$#$!$��%'u)(+VW "4�vw��#$�x#$!$9y*,0/ "1�3$#$ ": º�»#fzF#m"F#Ó-� � ��Ò�m1n!Ñi» � ä�fiÑ

λ þ À 1 Ì λ þ A|o�f � nn � ��Ò�m1n � �%Ò�n-l�m1o�f
EY þ A&f�E/F#fil���fi�zF#ä�m>{4��Ñ Eπ Â θ Ã þ � n-�gh � ð%fyÒ�n-l�m1o�fiÑ w þ l�m1nxD#fiä?ð%f���m"Ch � äi�#Ñ9��»#f{l�m1äiä�fiÑ�F#m1n-�#Ò�n#ðBfiå�Ó-Ò���Ò���äiÒ�Ó-o|D � ��Ó-fiÑ{m = ��»#fMäiÒ�Ñiï"@#n-fiÓ<��ä � ��Ñim1l�Ò�f���pBA � Ñ9��»#f�F#ä�f = Cfiä�fin-l�f = m1ä§Ñ�� � ��Ó-Ñ§Ò�n-l�ä�f � ÑifiÑ

lim
δ } ∞

λ þ Ä λρ H 0 À lim
δ } ∞

EY þ Ä EY þρ H 0 À lim
δ } ∞

Ey þi
EY þ Ä 1

lim
δ } ∞

w þ<Ä wρ H 0 À lim
δ } ∞

Eπ Â θ Ã�þ~Ä Eπ Â θ Ã�þρ H 0
É FHG=�#K

I



¡IP�JLJ&>�^b8  O°N@E�,-$�M�"ÇJ&"ÇD?0;P�O¥E
H�)?"~>ÇJLP
λ þ >ÇJ&)?)FJ&RTE{D($L$�O/2#DFN#"ÇO�)?,q>ÇP�J&$ FHG V K U4v:DFKV0WO

Eπ Â θ Ã þ À w þ N@KV2 EY þ N@P�O�JLK+)?,TD?$�M�)�D?0WD?"H)?,P2SO�"ÇOQP5$�DFK�O�2q;&, δ
@LN#)?)�N@E�,-$�M�"ÇJ&"ÇD?0=P¦O�s

E
H�)?"ÇE�N@P¦OW2SDFP�O�01"H)?,"P¦O�)FN#"ÇO�2d"ÇJg"  O|0  N@KVS�O¬DFK
λ þ U I¢�D?S�HIP�OQE�V F N K @IV F 0 K @�N@KV2,V F 2 K D()?)FHIE�"ÇPÎN#"ÇOY"  O)P¦OQE
H�)?"ÇE|>ÇP�J&$�¡IP�JLMIJLE
D?"ÇDFJLKq«B>ÇJLP"  O]0WN@E
O�J&>�N)PÎD�E1G%x@N#'�OQPÎE
O�E
J&0WDFO�"H, F

ρ � 0
K @VR  D(0  q¦ P¦O�S�N@P�2SD�KVS�O�$�MIDFPÎD?0WN#)IO�'-s

D(2SOQKV0WO°JLK�N#"H"ÇD?"ÇH�2SOQEW"ÇJ&RTN@P�2#E{PbDFE
G ¦ DFE]"  OB$�JLP¦O°P�OQN#)FDFE�"ÇD?0D0WN@E1O� �E1OQOYrSMIE�"ÇOQDFK
N@K+2�~�DFK FHG=I#I%G=K U � D?"  N@K,DFK+0WP�O¥N@E
OuDFK E�"ÇN#"ÇHIE{K'OQO�2SE{DFKZ"  O°O�0WJLK'J&$L,�@

δ
$�JLP¦O

N@K+2L$�JLP�O�0WJ&$�MIOQK�E1N#"ÇOQE�"  O=K�O�S�N#"ÇD?'�O¬E  D?>H"�O�>E>ÇO/01"�N#R�N#,X>ÇP�J&$ PÎDFE
G-,°MIP�J&3�"ÇE�"ÇJ&sR�N@P�2SE�PÎDFE
G-)FOQE
EMR�N#S�O�DFKV0WJ&$�OQE�@�R  D?0  JLPÎD?S�D�K'N#)?)(,�E="ÇO�$�EM>ÇP�J&$ N�MIJLE1D("ÇD?'�Oy2#O/S`P¦OQO
J&>®PÎD�E1G�N#'`O¥PbE1D�JLK®Ua8  O)DFKV0WP�OQN@E
O°DFKt"  O�MIJLMIH�)�N#"ÇDFJLK E  N@P¦O"J&>®OQKV"ÇP�OQMIP�O¥K�OQHIPÎE�DFE
N#010WJ&$�MIN@K�DFO�2w;&, NY2SO�0WP�O¥N@E
O;DFKq)�N#;LJLP�E
HIMIM�)?,BU � E|"  O]$�N@P�S�DFK�N#)�MIP�J&2SH�01"ÇD('�D?"H,
J&>�)FN#;LJLP�D�KV0WP�OQN@E
O¥E�@b"  O_R�N#S�O PÎN#"ÇOTPÎD�E1OQE�N@K+2éO�T�MIO�01"ÇO�2 MIP�J&3�"ÇE�2SO�01)FD�K'O�U_8  O
N@P�S�H�$�OQK+"  J&)?2SE�RTD?"  JLMIMIJLE
D?"ÇO�E
D?S�K+@@D?>VRTO|0WJLK'E
D?2#O¥P«N@K�PÎD�E1G%x#)FJ&'�DFK+S°E1J&0WD�O/"H,:U�SO�0WN@HIE1OOR�OO2SJTK'J&"�2SD�E=0WHIE
Ea"  O40WN@E
O�J&>M2#DFE
H�"ÇD?)FD?"H,_>ÇP¦J&$ E�"ÇN#"ÇHIE=@:D6UrO�U

δ � 0
@R  D?0  $�D?S  "IMIOQP  N@MIEa;LO;P�O�)FO�'�N@KV"#DFKpN@K�E
J&0WDFO�"H,uJ&>  OQP5$�D?"ÇE�@�"  O43�S�HIP�OQE�E�"ÇN@P5"

DFK
δ Ä 0
U�8  O�0WJLPbP¦OQE
MIJLK+2SDFK+S]2SN@PÎG�S�P�O�,  JLPÎD?©@JLK+"ÇN#)U)�DFK'O=P¦OQMIP�OQE
O¥K+"ÇE{"  Oa0WN@E
O�J&>

N�E�"ÇN#"ÇHIE�x@K�O¥H�"ÇPbN#):O�0WJLK�J&$L,BU�rMTBMIO/01"ÇO�2�K'N#"ÇD�JLK'N#)'DFKV0WJ&$�O�@BO/TBMIO�01"ÇO/2pMIP�J&3�"ÇE�N@K+2RTN#S�O�DFK+0WJ&$�OQE�0WJLK+'�OQP�S`O�$�JLK'J&"ÇJLK�D?0WN#)?)(,d"ÇJ&RTN@P�2#E|"  O�O : HID?)FD?;LPÎD�H�$ '�N#)FHIOQE=J&>"  O�PÎD�E1G%x@K'OQH�"ÇPÎN#):E
J&0WDFO�"H, F )FD(S  "+S�P�O�, K N#"�NW2#O/01)�DFK'D�KVS°PÎN#"ÇO�U8  DFE
P�OQE1H�)("LPÎN@DFE
OQEb"  O : HIOQE�"ÇDFJLKV@rN@E~"ÇJ]R  O/"  OQP�0WJLKV'`O¥P�S�OQK+0WO�J&>-"  O�DFK+0WJ&$�O'`N@PÎDFN#;&)FOQE�N#)FE
JpD?$�M�)FDFOQE4"  N#"®O�T�MIO�01"ÇO�2�H�"ÇD?)FD?"H,
EU þ R�D?)?)<0WJLKV'�OQP�S�OD"ÇJ&R�N@P�2SE=D?"ÇEPbDFE
G-x@K'OQH�"ÇPÎN#)�)�O/'`O/)(@IN@EW"  O)MIP�O�>ÇOQP�O¥K+0WOQE�>ÇJLP�E
J&0WDFN#)#E="ÇN#"ÇHIE{DFK+0WP�O¥N@E
O�Ua�M,�E
H�;LE�"ÇD?s"ÇH�"ÇDFK+SY>ÇJLP<"  O�O : HID?)FD?;LPbDFH�$ '�N#)FHIO

λ þ >ÇP�J&$ FHG V K D�K FHG \ K JLP FHG#G=K P�O¥E
MIO�01"ÇD?'�O�)?,�@/RTO
J&;&"ÇN@D�K�"  O�>ÇJ&)?)FJ&R�DFK+S°O�T�MIP�OQE1E
DFJLKY>ÇJLP®O�T�MIO�01"ÇO�2�H�"ÇD?)FD?"H,

EU þ<Ä 1
1 Ì ρ

× Â 1 Ì α Ã ú α
1 Ì α û α ú 1 Ì α Ï α exp ù ρσ2

2 Â 1 Ï δ Ã�Â 1 Ì α Ã 2 ü~û δ �
� exp ù θ̄ Ï σ2 ¿ Â 1 Ì α Ã�Â 1 Ï δ Ã Ì ρ Â 1 Ì α Ì δ Ã�Á

2 Â 1 Ï δ Ã�Â 1 Ì α Ã 2 ü Ú 1 Û ρ FHG=I#K
���������� "!$#$!$��%'�)(+�)��#$!$vw2/3�6�0/����0/0���8� "#$2/#$1� 72/%�6'2/ "4xvw��#$��#$!$97��������0/��#$!$0/ Z�x8

EU þ :
^ Ò?_�j�E/F#fil/��fi�}Ó<��Ò���Ò���pqÒ�Ñ]o � E#Ò�o�Ò?�1fi� = m1ä � �#fEð%ä�fifDm = Ñ�� � ��Ó%Ñ

δmaxA~Ò = ��»#f = m1����m1h�Ò�n�ðl�m1n-�#Ò���Ò�m1n%Ñb»#m1���x�
ρσ2

2 Â 1 Ï δ Ã 2 Â 1 Ì α Ã Ï lnα Ì ∂λ þ
∂δ

ln Â 1 Ì λ þ Ã�Ä 0
� n-� ∂2EU þ

∂δ2 MMMM δ H δmax

� 0 ÉF V@\ K
G \



^ Ò�Ò?_ ; � � ��Ó-Ñ�F#ä�f = fiä�fin-l�fiÑ�» � D#f � F#m1ÑiÒ���Ò?D#f~ÑiÒ?�1f§f =?= fil���m1nDf�E/F#fil���fi��Ó<��Ò���Ò���p
EU þ � EU þδ H 0 � δ � ∞ É F V G=K

^ Ò�Ò�Ò?_Zº�»#f*fiå�Ó%Ò���Ò���äiÒ�Ó-o�D � ��Ó%f*m = f�E/F#fil/��fi��Ób��Ò���Ò���pXm = ��»#f|Ñim1l�Ò�f���p�h�Ò���»5F#ä�f = fiä�fin-l�fiÑ = m1äÑim1l�Ò � �UÑ�� � ��Ó-Ñ � Ñip#oWF%��m[��Ò�l � ����p]l�m1n�D#fiä(ð%fiÑ*��m1h � äi�#Ñ{f�E/F#fil���fi�4Ób��Ò���Ò���p�m = ��»#f<Ñ�� � ��Ó-Ñ�@n-fiÓ<��ä � ��Ñim1l�Ò�f���p
lim
δ } ∞

EU þ�Ä EUδ H 0 Ä 1
1 Ì ρ ú Â 1 Ì α Ã ú α

1 Ì α û α
exp ù θ̄ Ï Â 1 Ì ρ Ã σ2

2 Â 1 Ì α Ã ü~û 1 Û ρ ÉF V@V K¡IP�JLJ&>�^
N#2 F D K � KwS�OQK�O¥PbN#)?@M"  OY2#O¥PbD?'�N#"ÇD?'�OuJ&>�O/TBMIO�01"ÇO/2,H�"ÇD()FD?"H,

EU þ R�D?"  P�OQE
MIO/01"§"ÇJ"  O�E�"ÇN#"ÇHIE
MIN@PÎN#$�O�"ÇOQP
δ
DFEyS`D?'�OQKX;&,

∂EU þ
∂δ

Ä ×
α1
� δÂ 1 Ì λ þ Ã δ ú λ þ

1 Ì λ þ û 1 Û α
exp ù θ̄ Ï σ2

2 Â 1 Ì α Ã ü Ú 1 Û ρ �
� Ø ρσ2

2 Â 1 Ï δ Ã 2 Â 1 Ì α Ã Ï lnα Ì ∂λ þ
∂δ

ln Â 1 Ì λ þ=Ã Ù É
F V#« K

8  OZ3IPÎE�"O"ÇO¥P�$ JLK "  Ow¤���v J&> F V#« K DFEpMIJLE
D?"ÇD?'`OLU�rMTBMIO�01"ÇO/2³H�"ÇD()FD?"H,
P�OQN#0  OQE�N@K�JLM�"ÇD($�H�$ D?>b"  O�E
O�0WJLK+2}"ÇOQP5$ JLKL"  O]¤���v°J&> F V#« K O : HIN#)FE©@OQP�J#U��M, FHG#J=K @ ∂λ s

∂δ

�
0
>ÇJLP

ρ
�

0
Uh��OQKV0WO�@�"  O|3IPÎE�"`N@K+2_"  O|)FN@E�"+"ÇOQP5$ J&>"  O�JLM�"ÇD?$�N#)FD("H,Y0WJLK+2SD?"ÇD�JLK F V@\ K N#)(R�N#,�E�N@P�O¬J&>'JLMIMIJLE
D?"ÇO�E
D?S�K
U

N#2 F D�D K �M,Y2SDFP�O�01"%0WJ&$�MIN@PbDFE
JLK�J&> FHG=I#K N@K+2 F V@V K U
N#2 F DFD�D K � O|3IK+2

lim
δ } ∞ ú 1 Ì α Ï α exp ù ρσ2

2 Â 1 Ï δ Ã�Â 1 Ì α Ã 2 ü~û δ Ä 1 À
lim
δ } ∞

exp ù σ2 ¿ Â 1 Ì α Ã�Â 1 Ï δ Ã Ì ρ Â 1 Ì α Ì δ Ã�Á
2 Â 1 Ï δ Ã�Â 1 Ì α Ã 2 ü Ä exp ù Â 1 Ì ρ Ã σ2

2 Â 1 Ì α Ã ü;&,"N@MIM�)FD?0WN#"ÇDFJLK J&>VCZ� �)�LMID?"ÇN#)�� E£P�H�)�OLU I�M,t"ÇN@G`DFKVS�N#010WJLHIK+"�J&>�"  O�>ÇN#01"9"  N#"
λ þ N@EDR�O�)?)®N@E�"  O�2SOQPÎD?'�N#"ÇD('�O ∂λ s

∂δ
N@P�O>ÇHIK+01"ÇDFJLK�E=J&>

δ
@`D?"b;LO�0WJ&$�OQE�J&;&'�DFJLHIEW>ÇP¦J&$ F V@\ K "  N#"<"  O�JLM�"ÇD?$�N#)FD("H,d0WJLK+2SD?"ÇD�JLK

D�E�N)K�JLK+)FDFK�O¥N@P�MIJ&)?,�K�J&$�DFN#)�DFK
δ
N@KV2w0WN@K'K�J&"{;LO�E1J&)('�O�2 N@K�N#)?,-"ÇD?0WN#)()?,BU§� K�JLP�2SOQP"ÇJwS�D?'`O N@K DFK+"ÇHID?"ÇD?'�O�HIKV2#O¥PbE="ÇN@K+2SDFK+S�J&>�"  OTP�OQE
H�)?"ÇE�J&>a¡IP�JLMIJLE
D?"ÇDFJLK[Y#@y3�S�HIP�O

V F ; K 2SD�E1M�)�N#,�E~"  O�0  N@K+S�O=J&>'O�T�MIO�01"ÇO�2�H�"ÇD?)FD?"H,
EU þ >ÇJLP®N@K�DFK+0WP�OQN@E1O=DFK�"  O�DFK+2SD?s'`D?2SHIN#)�'�N#)FHIN#"ÇDFJLK J&>#E�"ÇN#"ÇHIE�@LN@E�$�OQN@E
HIP�O/2t;&,
δ
U{8  O�2#N@PÎG_S`P¦O�,_)FDFK�O�J&>b3�S�HIP�O

V F ; K P�OQMIP�O¥E
OQK+"ÇE«O�TBMIO/01"ÇO�2 H�"ÇD?)FD?"H,°J&>+"  O�PbDFE
G-x@N#'�OQPÎE
O�x@E="ÇN#"ÇHIE�x@K�OQH�"ÇPÎN#)�O�0WJLK�J&$L,BUG#G



0 2 4 6 8 10 12 14

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

δ

λ þ

èØÓ�ërí@Ô�ì@Ù@Ý3ÓbÐ}ÉËÔ¯È�Ï6árÓiÍdÌ
λ
Å 0 5 10 15 20

0.32

0.34

0.36

0.38

0.4

0.42

0.44

δ

EU þ

è åUëfehg�ì@ÌÎà6Ð}ÌÎê�Ù@Ð}É3ÝËÉ3Ðji
EU
Å

0 1 2 3 4

2

4

6

8

10

δ

w þ À Eπ Â θ Ã þ

èØà�ëQç¬ÓiæhÌ
w
Å ÓiÈrê�Ìkg�ì@ÌÎà¦Ð}ÌÎêaì@ÍâÔml@Ð

Eπ n θ o Å 0 1 2 3 4 5

2.2

2.4

2.6

2.8

3

3.2

δ

EY þ

èØê�ëqp�ÌÎÓbÈ�É3È¥à6Ôhè�Ì
EY
Å¢`D?S�HIP�O�V%^#jMå�Ó-Ò���Ò���äiÒ�Ó%o ä�fiÑ�F#m1n-Ñif���m�l�» � n�ð%fiÑ§Ñ�� � ��Ó-Ñ�F#ä�f = fiä�fin%l�fiÑ�A

δ
A

ρ � 08  OO0WJLPÎP�OQE
MIJLKV2SD�KVS°O : HID?)FD(;LPÎDFH�$ O�TBMIO/01"ÇO�2pH�"ÇD?)FD("H,�'�N#)FHIO�J&>M"  O{O/>E3�0WDFOQK+"SPÎDFE
G-x
K�O¥H�"ÇPbN#)BO�0WJLK�J&$L,�DFE
K�J&"-2SDFE
M�)FN#,`O/2 DFKX3�S�HIP�O�V F ; K U#�#O/0WN@HIE
O�J&>

EU þρ H 0 Ä EY þ @@D?"0WN@KP;LOO"ÇN@G�OQK�>ÇP�J&$ 3�S`HIP¦O{V F 2 K N@K+2 O�T[0WOQO�2SE9"  O{O�T�MIO�01"ÇO�2�H�"ÇD()FD?"ÇDFOQE�J&>�"  OO"HR�J
PbDFE
G-x@N#'�OQPÎE
O�O�0WJLK'J&$�D�O¥Ey;&,D)FOQK+S-"  E@UrMT�MIO�01"ÇO�2,H�"ÇD?)FD?"H,�J&>y"  O°E�"ÇN#"ÇHIE�MIP¦O�>ÇOQPÎPÎD�KVS O�0WJLK�J&$L, DFEg$�N#T�D?$�D?©@O�2�DFK

δ þ @R  OQP�O;N#)?)`DFK+0WJ&$�O]"H,�MIOQE�P¦O�$�N@DFKP;LO�)FJ&R "  OQDFP£O�>E3�0WDFOQKV"M'`N#)FHIOQE@U � E
δ
D�KV0WP�OQN@E
O¥E>ÇHIP5"  O¥P�@QH�"ÇD?)FD("H,g>ÇN#)?)FEy;LN#0WGD"ÇJ]"  O�O : HID?)FD?;LPÎD�H�$ '�N#)FHIO=J&>-"  O�E�"ÇN#"ÇHIE�x@K'OQH�"ÇPÎN#)�E1J&0WD(s

O�"H,BU-8  DFE�P¦OQE
H�)?"�0WN@KP;LO;O�T�M�)FN@DFK�O�2q;&,�"  OW0WJLPbP¦OQE
MIJLK+2SDFK+SY0  N@K+S�O;DFKpO/TBMIO�01"ÇO/2
P�O�)FN#"ÇD?'�O�DFK+0WJ&$�O�@�R  D?0  2SO�01)FDFK�OQE#N@K+2X0WJLKV'�OQP�S�OQE{"ÇJ&RTN@P�2#E#HIK�D?"H,;N@E

δ
DFK+0WP�O¥N@E
OQE� 

E
OQO FHG#J=K N@K+2 FHG=�#K U�8  O¬H�"ÇD?)FD?"H,uOQK  N@K+0WDFK+S°O/>E>ÇO�01"�>ÇP¦J&$ E�"ÇN#"ÇHIE�'�N@K�DFE  O¥E9R�D?"  N@K
D�KV0WP�OQN@E
O=DFK�D("ÇE£OQE="ÇOQO�$ U´D������³��4­��1���8  DFEpMIN@MIOQP�N@K�N#)?,-©@O�2ó"  O DFKVâIHIOQK+0WO J&>�E="ÇN#"ÇHIEpMIP�O�>ÇOQP¦OQK+0WO JLK J&010WHIMIN#"ÇDFJLK�N#)0  JLD?0WO�HIK+2SOQP�PbDFE
G�UMv�"ÇN#"ÇHIE�H�"ÇD?)FD?"H,�DFE|2#O¥PbD?'�O�2}>ÇP�J&$ O�TBMIO/01"ÇO�2 P�O�)FN#"ÇD?'`O�DFK+0WJ&$�O�U8  O"N#S�OQKV"ÇE¬J&>~"  OY$�J&2SO�)  N#'�OB"  OY0  JLD(0WOY;LO�"HR�OQOQK OQD?"  OQP{.dJLDFK'D�KVSq"  OY)FN#;LJLP01)�N@E1EX;&,7R�JLPÎG�DFK+Sz>ÇJLP�N E1N#>ÇOPR�N#S`O/@�JLP�;LO�0WJ&$�DFKVS N@K OQK+"ÇP�O¥MIP�OQK�O¥HIPO"  OQP¦O�;&,;LOQN@PÎD�KVS�N#)()%"  O¬MIP�J&2SH�01"ÇDFJLK PÎDFE
G�U � O4>ÇJLHIKV2M@U"  N#"ID�K N�PÎD�E1G%x@N#'�OQPÎE
O{E�"ÇN#"ÇHIE�MIP¦O�s>ÇOQPÎPbDFKVS�E
J&0WDFO�"H,N@hN  D?S  OQPIMIP�JLMIJLP5"ÇDFJLK�J&>LN#S�OQK+"ÇE{0  JLJLE
O¥E{"  O�OQKV"ÇP�OQMIP�O¥K�OQHIP%01)FN@E
E"  N@K�DFK N¬E�"ÇN#"ÇHIE£K�OQH�"ÇPÎN#)§O�0WJLK'J&$L,BU�vU"ÇN#"ÇHIE�MIP¦O�>ÇOQP�OQKV0WOQE~2SJ"K'J&"'N#>�>ÇO�01"�"  O=O : HID?s

G V



)�D?;LPÎDFH�$ 01)FN@E
E92SDFE�"ÇPÎD?;LH�"ÇDFJLKTJ&>'N;PÎDFE
G-x@K�OQH�"ÇPÎN#)§E
J&0WDFO�"H,N@QN@KV2P"  O�R�O�)?)?x@G`K'J&R�KTP¦O�s
E
H�)?"'DFEy$�N@D�KV"ÇN@DFK�O�2L"  N#"�O�>�3�0WD�O¥K+"�JLH�"H0WJ&$�O¥E
N@P�O{JLKV)(,)J&;&"ÇN@DFK�O�2pDFK�PÎDFE
G-x@K�OQH�"ÇPÎN#)
O�0WJLK�J&$�DFOQE5U� KgS�OQK�OQPÎN#)?@/"  OQP�O�DFE«N�MIJLE
D?"ÇD?'�O�"ÇPÎN#2SOQJ&>E>�;LO/"HRTO¥OQK�E�"ÇN#"ÇHIE�N@KV2�PbDFE
G-@hN@E§R�O�)?)5N@E;LO�"HR�OQOQK°E�"ÇN#"ÇHIE
N@KV2P"  O�N#"H"ÇD?"ÇH�2SO*"ÇJ&R�N@P�2SE�PÎDFE
G�U/8  O�O : HID?)FD(;LPÎDFH�$ 2SDFE�"ÇPÎD?;LH�"ÇD�JLK;LO�"HR�OQOQK}"  OY"HR�JP01)FN@E
E1OQE;P�O�$�N@DFK'E]0WJLK�E�"ÇN@KV"§R�D("  N�0  N@K+S�O°DFKZ"  OY2SO�S�P�OQO)J&>
PbDFE
G)N#'�OQPÎE
DFJLK+@@D?>�"  O¥P�O�DFE�NW0WJ&$�MIOQK�E
N#"ÇDFKVSY0  N@KVS�O=DFKTE�"ÇN#"ÇHIE
MIP�O�>ÇO¥P�OQK+0WO¥E5U
Z[OQN@K DFK+0WJ&$�O)D�K N@K�O�0WJLK'J&$L,pJ&>®E�"ÇN#"ÇHIE�)FJ&'�OQPÎE¬DFE{N#)?R�N#,�E  D?S  O¥Pa"  N@K DFK

NuE�"ÇN#"ÇHIE�x@K�O¥H�"ÇPbN#)+;LH�"®K�JLK PÎD�E1G%x@K'OQH�"ÇPÎN#)SE
J&0WDFO�"H,BU�8  DFE{MIJLE
D?"ÇD?'�O"O�>�>ÇO�01"®O�T["ÇOQK+2SE"ÇJ O�T�MIO�01"ÇO�2[H�"ÇD?)FD?"H,�@<R  D?0  DFE�N#)FE
J  D?S  OQP{DFK[NpE
J&0WDFO�"H,}R�D?"  MIP¦O�>ÇOQP�OQKV0WOQE]>ÇJLP
E
J&0WDFN#)#E="ÇN#"ÇHIE5U � Og2SO�"ÇOQP5$�DFK�O�2 NB0WJLK+2SD?"ÇDFJLKt>ÇJLP*"  O)JLM�"ÇD?$�N#)M2SO�S�P�OQO�J&>®E�"ÇN#"ÇHIE
MIP�O�>ÇOQP¦OQK+0WOQE=@/R  D?0  0WN@K�;LO=P¦O�S�N@P�2SO�2 N@E£N=E
O�0WJLKV2{x#;LO¥E�"LJLM�"ÇD?$�H�$L@@E
DFK+0WO�D?"'E�"ÇD?)?)>ÇN#)?)�Eb;LO�)FJ&Rk"  O£O : HID?)�D?;LPÎDFH�$ )�O/'`O/)@J&>§O�T�MIO�01"ÇO�2�H�"ÇD()FD?"H,�DFKD"  O�O/>E3�0WDFOQK+":O�0WJLK�J&$L,BU8  O*0WJ&$�MIN@PbN#"ÇD?'�O=E�"ÇN#"ÇD?0�N@K�N#)?,�E
DFE£N#)FE
JY2SO�$�JLK'E�"ÇPÎN#"ÇO�2X"  N#"%"  O�O : HID?)FD(;LPÎDFH�$'�N#)�HIO¥E�J&>'DFK+0WJ&$�O|"H,�MIOQE®N@E�,-$�M�"ÇJ&"ÇD?0WN#)?)(,D0WJLK+'�OQP�S�O|"ÇJ&R�N@P�2SE~"  OQDFP{0WJLPÎP�OQE
MIJLKV2{s
D�KVSpO�>�3�0WD�O¥K+"{)�O/'`O/)�E=J&>b"  O�PbDFE
G-x@K'OQH�"ÇPÎN#)�O�0WJLK'J&$L,�N@E�"  O]'�N#)FHIN#"ÇD�JLK}>ÇJLP�E�"ÇN#"ÇHIE
D�KV0WP�OQN@E
O¥E5UO£�O�"H@�"  D�E�P¦OQE
H�)?"�0WN@K�K�J&"�;LOXS�OQK'OQPÎN#)�D?©@O�27R�D?"  P�OQE
MIO/01"~"ÇJ O/TBMIO�01"ÇO/2
H�"ÇD()FD?"H,BU��SO�0WN@HIE1O]"  O�O�TBMIO/01"ÇO�2 P�O�)FN#"ÇD?'`O)DFK+0WJ&$�Og0WJLK+'�OQP�S�OQE|"ÇJ&R�N@P�2SE�HIK�D?"H,N@`K'J
O�TU"ÇPÎN�H�"ÇD?)FD?"H,]S�N@D�KD0WN@KY;LOa2SOQPÎD?'�O�2B>ÇP�J&$�E="ÇN#"ÇHIE5U�v:DFKV0WO�"  O�E
J&0WDFO�"H,;P�O/$�N@D�K'E®K�JLKVx
D�KV2SD(>�>ÇOQP�OQKV"�"ÇJ&R�N@P�2SE�PÎDFE
G-@BO/TBMIO�01"ÇO/2pH�"ÇD?)�D?"H,uJ&>�"  O¬E�"ÇN#"ÇHIE=x@MIP�O�>ÇOQPÎPÎDFK+S°O�0WJLK'J&$L,
N@E�,-$�M�"ÇJ&"ÇD?0WN#)?)?,D0WJLKV'`O¥P�S�OQE§"ÇJ&R�N@P�2SE§"  O�O : HID()FD?;LPÎDFH�$�J&>-"  O�E="ÇN#"ÇHIE�x@K�OQH�"ÇPÎN#)5E
J&s0WD�O/"H,:U�� D?)�O�E�"ÇN#"ÇHIE«MIP�O�>ÇOQP�O¥K+0WOQE®N@P¦O=N#;&)FO�"ÇJ�0WJLPbP¦O�01"->ÇJLPb"  O�DFK'O�>E3�0WDFOQKV0WD�O¥E�P¦O�S�N@P�2Ms
D�KVS\"  O O : HID?)FD?;LPÎD�H�$ 2SD�E="ÇPbD?;LH�"ÇDFJLKéJ&>{N#S�OQKV"ÇEX;LO�"HR�OQOQKª"  Oq"HR�J J&010WHIMIN#"ÇDFJLK'ER  D(0  E�"ÇO�$ >ÇP�J&$ K'JLK+x#©@OQP�J�PÎDFE
G�N#'�OQPÎE
DFJLK+@�"  O�,]0WN@K�K'J&"&01)FJLE
Oa"  O9R�O�)?>ÇN@P�O*S�N@M�U�fK'E�"ÇOQN#2M@@N�E
O�0WJLKV2Mx#;LOQE�"%RTO/)(>ÇN@P¦OO$�N#TBD?$�H�$×DFEa2SOQPÎD?'�O�2P>ÇJLP
N;DFK�O/>E3�0WDFOQK+"�2SDFE�"ÇPÎD?s;LH�"ÇD�JLKX;LO/"HRTO¥OQKB)FN#;LJLP�OQPÎE�N@K+2pOQKV"ÇP�OQMIP�O¥K�OQHIPÎE5U¬D¶/¸�¶/�#¶/�y�&¶&­` J&)FO�@/��N@P�J&)?2_C�U @¥Z N@D?)FN#"  @��;O¥JLP�S�O*¥bU @QN@KV2d¡IJLE�"H)FO�R�N@D?"ÇO�@ � KV2#P¦O�R FHG=I#I V K @[v:J&0WDFN#)
RTJLP5$�E�@/v:N#'�DFK+S�E��#O  N#'�DFJLHIP�@@N@K+2_�;P�J&R�"  @���m1Ó-äin � ��m = \ m1��Ò���Ò�l � ��j{l�m1n-m1o�p#@ &/�/� @G \ I V#x G#G V@X`U¦ FHG=I#I#�#K @ ` )FN@E
E]v�,�E�"ÇO/$�E{N@K+2Q"  OBrSK+>ÇJLP�0WO�$�O¥K+"®J&>�v:J&0WDFN#)�RTJLP5$�E�@���m1Ó%äin � �Mm =\ Ó-����Ò�l~jMl�m1n-m1o�Ò�l�Ñi@�� � @�X#x#«@X`U` JLPÎK�OQJ&@§�{D�N#0WJ&$�J[N@KV2�¥ÇOQN@K�K'O�@~��)�D?'�DFOQP FHG=I#I%J=K @9��K\¤£O�)FN#"ÇD?'�O � OQN#)?"  rM>E>ÇO/01"ÇE
N@K+2P"  O���M�"ÇD?$�N#)FD?"H,°J&>+�;P¦J&R�"  @#jMl�m1n-m1o�Ò�l�Ñ��-f��H��fiäiÑi@�� � @ �%J x I V`U¦ FHG=I#I#�#K @[v:J&0WDFN#)���P�S�N@K'D(©@N#"ÇDFJLKV@[vU"ÇN#"ÇHIE�@¥N@KV2dvBN#'`DFKVS`E~�SO  N#'�D�JLPE@���m1Ó-äin � �[m = \ Ó-��C��Ò�lyjMl�m1n-m1ogÒ�l�Ñi@�� � @[« J x@X G U¦ F V@\@\ G=K @�v�"ÇN#"ÇHIE=@�"  O�C�DFE�"ÇPÎD?;LH�"ÇDFJLK�J&> � O¥N#)("  @rN@KV2B�;P�J&R�"  @ ; l � n%�#Ò�n � D#Ò � nZ��m1Ó-ä�Cn � �Um = jMl�m1n-m1o�Ò�l�Ñi@ &/�/u F V K @BV � «#x@V I «`U

G «



r#MIE="ÇOQDFK+@�CSN@PÎP5,t��U�N@K+2�~�DFKV@{vU"ÇN@K+)FO�,qr�U FHG=I#I%G=K @bvBH�;LE�"ÇD?"ÇH�"ÇDFJLK+@�¤£DFE
G � '�OQPÎE
DFJLK+@
N@K+2 "  OP8:O/$�MIJLPbN#)y�SO  N#'�DFJLHIP�J&> ` JLK'E
H�$�M�"ÇDFJLK N@KV2 � E
E
O�"�¤�O/"ÇHIPbK'E�^ � Kr{$�MIDFPÎD?0WN#) � K'N#)?,`E1D�E=@���m1Ó%äin � �Um = \ m1��Ò���Ò�l � �&jMl�m1n-m1ogp#@��/� F V K @�V ÿ «#x@V �#ÿ UA=N@KV;LHIP�@%vIU¥Z U FHG=I%J=I#�1K @���$�MIN#"ÇDFOQK+0WO�@&� KV>ÇJLP�$�N#"ÇDFJLK�N@KV2Z¤£D�E1G_8BN@G`DFKVS�DFK NY�;OQKVs
OQPÎN#)Ur : HID?)�D?;LPÎDFH�$ Z J&2SO�)5J&>&��010WHIMIN#"ÇDFJLK�N#) `  JLD?0WO�@fJ�f�D#Ò�fih7m = j{l�m1n-m1o�Ò�l ; ��Ó-�/CÒ�fiÑi@ �/� @ J \ J x J#G=� U¦ FHG=I%J=I � K @���>+¤£DFE
GY8BN@G�D�KVS"N@KV2P"  O*¡IOQPÎE
JLK'N#):C�DFE�"ÇPÎD?;LH�"ÇDFJLKTJ&>%� K+0WJ&$�O�@���m1Ó-äin � �m = \ m1��Ò���Ò�l � ��jMl�m1n-m1ogp#@��/�/@ J=ÿ#I x J=I%J U¦ FHG=I#� \ K @ � RTJ&"ÇO�JLK�¤£D�E1GB8:N@G�DFK+S-@[r#KV"ÇP�OQMIP�O¥K�OQHIPÎE  D�M�@¥N@K+2Lv�0  H�$�MIO�"ÇOQP�@h��Ò�Ñ�C��m1äipOm = \ m1��Ò���Ò�l � ��j{l�m1n-m1o�p#@ &/U @5Y �#� x@Y I#� U¦ FHG=I#� V K @<r#KV"ÇP�OQMIP�O¥K�OQHIPÎDFN#)M¤�DFE
G}8:N@G�DFK+S-@�� K�O : HIN#)FD?"H,N@IN@K+27¡IH�;&)FD(0D¡IJ&)FD(01,<^ � K� MIM�)FD?0WN#"ÇDFJLK J&><� K�O : HIN#)FD?"H,pC�O�0WJ&$�MIJLE
D?"ÇDFJLK � K'N#)?,`E1D�E�"ÇJd"  O��;OQK�O¥PbN#)�r : HID?s)�D?;LPÎDFH�$ rM>E>ÇO�01"ÇE�J&>�¡IP¦J&S`P¦OQE
E
D?'�OX8:N#T�N#"ÇDFJLK+@x��m1Ó-äin � �bm = \ m1��Ò���Ò�l � �§jMl�m1n%m1o�p#@�� � @G x@V G UA=D  )�E="ÇP�J&$L@+¤£D?0  N@P�2zr�U¥N@KV2ZCSN#>E>ÇJLK+"H@V¥ÇOQN@K+sH¥ÇN : HIOQE FHG=I%J=I#K @ � �;O¥K�OQPÎN#)�r : HID()FD?;&s
PbDFH�$ rSK+"ÇP�OQMIP¦OQK�OQHIPÎDFN#)�8  OQJLP5,�J&>-¢�D�P5$ ¢�JLP5$�N#"ÇD�JLKY;LN@E
O�2�JLKB¤£DFE
G � '�OQPÎE
DFJLK+@��m1Ó%äin � ��m = \ m1��Ò���Ò�l � ��jMl�m1n-m1ogp#@��/�/@ J#G=I x J Y � U¡IJLE�"H)FO�R�N@D("ÇO/@ � K+2SP�O/R FHG=I#I#�#K @�8  Owv:J&0WDFN#)4�SN@E
DFE�J&>�� K+"ÇOQP�2SOQMIO¥K+2SOQK+"�¡IP�O�>ÇO¥P�s
OQK+0WOQE=@#j{Ó-ä�m"F#f � nBjMl�m1n-m1o�Ò�l]J�f�D#Ò�fih�@ �/U @ J#J=I x � \@\`U¤�J&;LE1JLK+@ � P5"  HIPO¥bU FHG=I#I V K @9vU"ÇN#"ÇHIE�@§"  O�C�DFE�"ÇPÎD?;LH�"ÇD�JLK J&> � OQN#)?"  @~¡IPÎD?'`N#"ÇO�N@K+2v:J&0WDFN#) � "H"ÇD("ÇH�2SOQEb"ÇJD¤£DFE
G-@#jMl�m1n-m1o�f���äiÒ�l � @ �/� F Y K @ � « J x � X J U� OQDFE
E�@M£'JLPbN#$ N@K+2\¢`O¥PbE  "H$�N@K+@ `  N@D($ FHG=I#I#�#K @~v:J&0WDFN#)~v�"ÇN#"ÇHIE�N@KV2�rM0WJLK�J&$�D?0¡IOQP5>ÇJLP�$�N@KV0WO-^ � vBHIP�'�O�,N@#jMÓ-ä�m"F#f � nBjMl�m1n-m1ogÒ�l]J�f�D#Ò�fih|@ �/U @ � \ G x � V@\`U£�JLHIK+S-@���U�¡IO�,-"ÇJLK FHG=I#I#�#K @9v:J&0WDFN#)£RTJLP5$�E�N@K+2�rM0WJLK�J&$�D?0 � O�)?>ÇN@P�O�@~jMÓ-ä�m"F#f � nj{l�m1n-m1o�Ò�l]Jyf�D#Ò�fih|@ �/U @ � V G x � «@\`U

G Y


