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Rhmfkd,�oUqshbkd�rtqeUbd,�dmgUmbdc�bngdqdms�UmshzRsnidr�
PUlUm�rbUssdqhmf7�HUmnoUqshbkd�cdrhfm�Umc�ldbgUmhrl
RZmitm�EZm0 z*�PZm�Bgdmf1z*�GZnmZm�Khm2z*�Ygdvdm�Ktn3*�:ahfZhk�D-�Rlhsg0*�Bghg,�Edmf�UZmf4*�
IhmmZ�Gd5*�AphZm�S-�RbZpohssh0*�Cdadm�M-�Rgnto0*�GZmmZg�B-�Rbgnpp0*�Dpitm�KhZmf6*�IhZm�Xd3*��
Ih,�Whm�Bgdmf2 *�YZbgZpx�C-�Rbgtksy0 

RtqeUbd,�dmgUmbdc�bngdqdms�UmshzRsnidr�PUlUm�rbUssdqhmf� RCA:PR(�hr�adkhdudc�sn�hmbqdUrd�sgd�rhfmUk�hmsdmrhsx�
Umc�rdmrhshuhsx�ax�bnlahmhmf�sgd�knbUkhydc�rtqeUbd�okUrlnm�qdrnmUmbd�Umc�bngdqdms�PUlUm�dmgUmbdldms-�Env,
dudq)�sgd�qdUkhyUshnm�ne�RCA:PR�hr�lnqd�bnlokdw�sgUm�enq�rtqeUbd,�dmgUmbdc�PUlUm�rbUssdqhmf� RCPR(�Umc�qdlUhmr�
bgUkkdmfhmf-�Tmkhid�RCPR)�sgd�mnmkhmdUq�A:PR�oqnbdrr�qdpthqdr�sgd�bngdqdms�hmsdqUbshnm�ne�sgqdd�chrshmbs�fidkcr-�Sgd�
hmsdqUbshnmr�adsvddm�sgd�dkdbsqhb�fidkcr�Umc�mUmnoUqshbkd� HN(�lnqognknfx�enq�rhmfkd,�oUqshbkd�RCA:PR�qdlUhm�tm,
dwoknqdc)�Umc�sgd�tmcdqkxhmf�ldbgUmhrlr�fdmdqUshmf�sgd�RCA:PR�rhfmUk�Uqd�mns�etkkx�tmcdqrsnnc-�Edqd)�.2�chrshmbs�
HNr�vdqd�rxmsgdrhydc�Umc�rbqddmdc trhmf�U�A:PR�lhbqnrbnod-�:lnmf�sgdl)�nmkx�rsUq,�bnqd�bnqd,�rUsdkkhsd�HNr�rgnv�
rhmfkd,�oUqshbkd�RCA:PR�rhfmUkr)�vghbg�vdqd�Uffdbsdc�ax�kUrdq�onkUqhyUshnm)�svn,�ognsnm�ktlhmdrbdmbd�aUbifqntmc)�
ognsnhmctbdc�gdUshmf�dffdbsr)�oUqshbkd�rhyd)�Umc�oUqshbkd�lnqognknfx-�Sgd�hm–tdmbd�ne�HN�oqnodqshdr�nm�RCA:PR�
dmgUmbdldms�nffdqr�fthcUmbd�enq�sgd�cdrhfm�Umc�rxmsgdrhr�ne�HNr�enq�rhmfkd,�oUqshbkd�RCA:PR�Umc�noonqstmhshdr�hm�
ahnknfhbUk�hlUfhmf�Umc�bgdlhbUk�rdmrhmf-

HMSPNCTBSHNM
Q]l]m�rodbsqnrbnox�hr�vhcdkx�trdc�sn�oqnad�sgd�lnkdbtk]q�rsqtbstqd�
]mc�bnlonrhshnm�ne�l]sdqh]kr�vhsg�lhmhl]k�r]lokd�oqdo]q]shnm�]mc�
hr�]ookhb]akd� sn�]�aqn]c�q]mfd�ne�chrbhokhmdr)� eqnl�l]sdqh]k� rbhdmbd�
]mc�bgdlhrsqx�sn ahnknfx)�enqdmrhb�rbhdmbd)�]mc�ldchbhmd-�Mdudqsgd,
kdrr)�sgd�rl]kk�Q]l]m�bqnrr,�rdbshnm�nm�sgd�kdudk�ne�∼0/~2/ bl1 rq~0�
qdrtksr�hm�]m�hmsqhmrhb]kkx�vd]j�rhfm]k�sg]s�b]m�khlhs�hsr�tshkhsx�hm�bdq,
s]hm�]ookhb]shnmr�’0(-�Rtqe]bd,�dmg]mbdc�Q]l]m�rb]ssdqhmf�’RDQR(�hr�]�
ghfgkx�rdmrhshud�]m]kxshb]k�snnk�sg]s�kdudq]fdr�sgd�dmg]mbdldms�ne�sgd�
dkdbsqnl]fmdshb�fidkc�md]q�lds]k�rtqe]bdr)�sxohb]kkx�fnkc�’@t(�nq�rhkudq�
’@f(�m]mno]qshbkdr�’MOr()�sn�cdsdbs�]mc�hcdmshex�knv�bnmbdmsq]shnmr�
ne�bgdlhb]k�]mc�ahnknfhb]k�]m]kxsdr�’1) 2(-�d�dkdbsqnl]fmdshb�fidkc�
dmg]mbdldms�md]q�sgd�MO�rtqe]bd�]kknvr�RDQR�sn�]bghdud�ghfg�rdmrh,
shuhsx)�vgdqd]r�]bghduhmf�]bpthrhshnm�q]sdr�e]rsdq�sg]m�∼0/�Gy�hm�
sgd�rhmfkd,��nq�edv,�lnkdbtkd�khlhs�hr�bnmrhcdqdc�bg]kkdmfhmf�’3) 4(-�
Rtqe]bd,�dmg]mbdc�bngdqdms�Q]l]m�rb]ssdqhmf�’RDBQR()�hmbktchmf�
rtqe]bd,�dmg]mbdc�rshltk]sdc�Q]l]m�rb]ssdqhmf�’RDRQR(�]mc�rtqe]bd,�
dmg]mbdc�bngdqdms�]msh“Rsnjdr�Q]l]m�rb]ssdqhmf�’RDB@QR()�nffdqr�]�
oqnlhrhmf�]ksdqm]shud�sn�aqd]j�sgd�roddc�khlhs�hlonrdc�ax�RDQR�’5()�
vghbg�b]m�hloqnud�sgd�hl]fhmf�roddc�ax�nqcdqr�ne�l]fmhstcd�ctd�sn�
sgd�hmsqnctbshnm�ne�bngdqdms�Q]l]m�dmg]mbdldms�’6) 7(-�Hm�]cchshnm)�
sgd�ok]rlnmhb�dmg]mbdldms�b]m�]krn�bnmsqhatsd�sn�sgd�fqd]sdq�rdmrh,
shuhshdr)�dm]akhmf�rhmfkd,�lnkdbtkd�RDBQR�cdsdbshnm�vhsg�] ohwdk�]b,
pthrhshnm�shld�ne�]�lhbqnrdbnmc�]mc�adknv�’8“01(-

d�bnmshmtntr�cdudknoldms�ne�chudqrd�ok]rlnmhb�m]mnrsqtbstqdr�
g]r�addm�etdkhmf�sgd�]cu]mbdldmsr�ne�RDB@QR�rhmbd�hsr�fiqrs�cdlnm,
rsq]shnm�nm�]�fl]s�@f�fikl�hm�0868�’02(-�Ehkl,�a]rdc�ok]rlnmhb�rtarsq]sdr�
]qd�vhcdkx�trdc�sn�dwodqhldms]kkx�annrs�RDB@QR�rhfm]kr)�vhsg�aqn]c�
fdmqdr�ro]mmhmf�ok]hm�@t�fiklr�vhsg�’03(�nq�vhsgnts�’04(�@t�nq�rhkhbnm�
’Rh(�o]qshbkdr)�chdkdbsqhb�fiklr�vhsg�@t�o]qshbkdr�’0.) 05()�m]mnrsqtbstqdc�
@t�nq�@f�rtqe]bdr�’06) 07()�ok]rlnmhb�Cnookdq�fq]shmfr�’08()�fq]ogdmd�
vhsg�@t�oxq]lhcr�’1.()�fq]ogdmd�nwhcd�’10()�rdke,�]rrdlakdc�rhkhb]�lh,
bqnrogdqdr�nm�onkxldq�fq]shmf�r]lokdr�’11()�]mc�fk]rr�rtarsq]sdr�vhsg�
q]mcnlkx�chrodqrdc�nq�rdke,�]rrdlakdc�@t�MOr�’12“14(�nq�Rh,�a]rdc�
m]mn]msdmm]r�’15(-�dnqdshb]kkx)�fikl,�a]rdc�rtarsq]sdr�oqnuhcd�lnqd�
fldwhahkhsx�enq�lnqognknfhb]k�lnchfib]shnmr�uh]�rnoghrshb]sdc�m]mne]aqh,
b]shnm)�vghbg�kd]cr�sn�ghfgkx�stm]akd�rtqe]bd�ok]rlnm�qdrnm]mbdr�sg]s�
l]sbg�vhsg�ansg�sgd�otlo�]mc�Rsnjdr�dwbhs]shnm�v]udkdmfsgr�]mc�]msh,�
Rsnjdr�dlhrrhnm�v]udkdmfsg)�sgtr�dm]akhmf�sgd�rsqnmfdrs�rhfm]k�dm,
g]mbdldms�’16“20(-�Gnvdudq)�rhlhk]q�sn�RDQR)�nmd�khlhs]shnm�ne�
fikl,�a]rdc�rtarsq]sd�dmg]mbdldmsr�khdr�hm�sgdhq�qdkh]mbd�nm�md]q,�fidkc�
dffdbsr)�vghbg�nmkx�]lokhex�rhfm]kr�eqnl�]m]kxsdr�knb]sdc�hm�dwsqdldkx�
bknrd�oqnwhlhsx�sn�sgd�ok]rlnmhb�rtqe]bd-�hr�qdpthqdldms�enq�hmshl]sd�
bnms]bs�qdrsqhbsr�sgdhq�]ookhb]ahkhsx�hm�ahnknfhb]k�bnmsdwsr)�rtbg�]r�ahnhl,
]fhmf-�Enq�dw]lokd)�bdkktk]q�hl]fhmf�g]r�addm�dmg]mbdc�vhsg�]�sghm�@t�
fikl)�ats�sgd�bdkkr�vdqd�cqhdc�oqhnq�sn�hl]fhmf�rn�sg]s�sgd�bdkktk]q�bnl,
onmdmsr�bntkc�ad�bknrd�sn�sgd�@t�rtqe]bd�’21()�vghbg�ghmcdqr�hsr�onsdm,
sh]k�enq�rstcxhmf�khuhmf�bdkkr�nq�lhbqnm,�sghbj�ahnorhdr-

Ok]rlnmhb�MOr�nodm�noonqstmhshdr�enq�RDB@QR�sn�ad�]ookhdc�enq�ahn,
hl]fhmf�adb]trd�sgdx�b]m�ad�s]qfdsdc�sn�chrshmbs�knb]shnmr�hm�ahnknfhb]k�
r]lokdr-�Ax�etmbshnm]khyhmf�sgd�ok]rlnmhb�MOr�vhsg�Q]l]m,�]bshud�hmch,
b]snqr)�RDB@QR�m]mns]fr�]qd�dmbncdc�ax�sgd�hmchb]snqr�]mc�oqdrdms�
aqhfgs�RDB@QR�rhfm]kr�enq�cdsdbshnm-�Vgdm�bnlahmhmf�RDB@QR�oqnadr�
vhsg�oqnsdhm,�a]rdc�rs]ahkhydqr�nq�s]qfdshmf�lnsher)�RDB@QR�g]r�aqn]c,
dmdc�hsr�ahnldchb]k�]ookhb]shnmr�sn�ghfg,�roddc�bdkktk]q�hl]fhmf�’22(�]mc�
dw]lhmhmf�o]sgnknfhb]k�ahnorx�uh]�hlltmnghrsnbgdlhrsqx�’23(-�Btq,
qdms�]ookhb]shnmr�ne�RDB@QR�m]mns]fr�g]ud�trdc�@t�m]mnrogdqdr)�qdkx,
hmf�nm�rhlokd�chldqhy]shnm�’8) 24) 25(�nq�o]rrhud�bktrsdqhmf�hm�bdkkr�nq�
shrrtd�’22) 23(�sn�bqd]sd�|gnsronsr·�sg]s�fdmdq]sd�aqhfgs�RDB@QR�rhfm]kr-�
d�dkdbsqnl]fmdshb�dmg]mbdldms�e]bsnq�’DE(�enq�RDB@QR�hr�sgdnqhydc�

0Cdo]qsldms�ne�Bgdlhrsqx�]mc�Ahnbgdlhrsqx*�Sgd�Nghn�Rs]sd�Tmhudqrhsx*�Bnktlatr*�
NG�3210/*�TR@-�1Cdo]qsldms�ne�Bgdlhrsqx*�Anrsnm�Tmhudqrhsx*�Anrsnm*�L@�/1104*�
TR@-�2Cdo]qsldms�ne�Dkdbsqhb]k�]mc�Bnlotsdq�Dmfhmddqhmf�]mc�Cdo]qsldms�ne�Ahn,
ldchb]k�Dmfhmddqhmf*�Anrsnm�Tmhudqrhsx*�Anrsnm*�L@�/1104*�TR@-�3Rbgnnk�ne�Ahnldchb]k�
Dmfhmddqhmf*�Rg]mfg]h�Ih]n�Snmf�Tmhudqrhsx*�Rg]mfg]h�1///2/*�Bghm]-�4Ogxrhb]k�Rbhdmbdr�
Chuhrhnm*�O]bhfib�Mnqsgvdrs�M]shnm]k�K]anq]snqx*�Qhbgk]mc*�V@�88241*�TR@-�5Rbgnnk�
ne�Dkdbsqhb�]mc�Ldbg]mhb]k�Dmfhmddqhmf*�Ohmfchmfrg]m�Tmhudqrhsx*�Ohmfchmfrg]m�
356///*�Bghm]-�6Rbgnnk�ne�Ogxrhbr�]mc�K]anq]snqx�ne�Ygnmfxt]m�Khfgs*�Ygdmfygnt�
Tmhudqrhsx*�Ygdmfygnt�34///0*�Bghm]-
)Bnqqdronmchmf�]tsgnq-� Dl]hk9� e]m-�0002;�nrt-�dct�  R-E-(:� iwbgdmf;�at-�dct�  I-,�W-B-(:�
rbgtksy-�022;�nrt-�dct� Y-C-R-(
–Sgdrd�]tsgnqr�bnmsqhatsdc�dpt]kkx�sn�sghr�vnqj-
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sn�ad�ghfgdq�sg]m�sg]s�enq�RDQR�ctd�sn�hsr�ghfgdq,�nqcdq�cdodmcdmbd nm�
hmbhcdmbd�onvdq�]mc�dmg]mbdldms�eqnl�]msh,�Rsnjdr�ognsnmr�’26(-�
Gnvdudq)�hm�qd]khsx)�sgd�fdmdq]shnm�ne�RDB@QR�rhfm]k�eqnl�]�rhmfkd�ok]r,
lnmhb�MO�hr�lnqd�bg]kkdmfhmf�sg]m�RDQR�ctd�sn�’h(�sgd�hmunkudldms�ne�
khfgs�]s�sgqdd�chrshmbs�v]udkdmfsgr�’h-d-)�otlo)�Rsnjdr)�]mc�]msh,�Rsnjdr(:�
’hh(�]bpthrhshnm�shldr�enq�RDB@QR�sg]s�]qd�sgqdd�nqcdqr�nq�lnqd�rgnqsdq�
sg]m�RDQR:�’hhh(�sgd�fdmdq]shnm�ne�mnmqdrnm]ms�a]bjfqntmc�eqnl�
oqnbdrrdr�khjd�svn,�ognsnm�ktlhmdrbdmbd�’SOK(�nq�entq,�v]ud�lhwhmf�
’EVL(�a]bjfqntmc�eqnl�@t�MOr ’14) 27()�cdodmcdms�nm�chffdqdms�dwbh,
s]shnm�bnmchshnmr:�’hu(�dwodqhldms]k�DEr�rdudq]k�nqcdqr�ne�l]fmhstcd�
knvdq�sg]m�dwodbsdc�sgdnqdshb]k�DEr�nardqudc�hm�bktrsdqdc�ok]rlnmhb�
m]mnrsqtbstqdr�’12) 13) 28(:�]mc�’u(�bngdqdms�hmsdqedqdmbd�adsvddm�fidkcr�
nqhfhm]shmf�vhsghm�]�ok]rlnmhb�itmbshnm�’8(-�Rnld�ne�sgdrd�e]bsnqr�b]m�ad�
]ccqdrrdc)�enq�dw]lokd)�sgd�mnmqdrnm]ms�a]bjfqntmc�b]m�ad�rtooqdrrdc�
trhmf�shld,�qdrnkudc�rtqe]bd,�dmg]mbdc�bngdqdms�]msh“Rsnjdr�Q]l]m�
rb]ssdqhmf�’sq,�RDB@QR(�rodbsqnrbnox�’13(�nq�vhcd,�fidkc�EVL�lhbqn,
rbnod�’3.) 30(-�Gnvdudq)�l]mx�ne�sgdrd�bnlokhb]shnmr�qdl]hm�otyykhmf-�
Cdrohsd�sgd�cdrhfm�]mc�noshlhy]shnm�ne�ok]rlnmhb�MOr�enq�rhmfkd,�o]qshbkd�
RDB@QR�odqenql]mbd)�nmkx�@t�m]mnctlaadkkr�bnmrhrshmf�ne�]�@t�MO�
chldq�hmrhcd�]�rhkhb]�rgdkk�g]ud addm�dwoknqdc�enq�rhmfkd,�o]qshbkd�RDB@QR�
’8) 24) 25()�]mc�ok]rlnmhb�MOr�vhsg�nsgdq�lnqognknfhdr�g]ud�mns�addm�
rtbbdrretkkx�qdonqsdc-

@r�rgnvm�hm Ehf- 0)�vd�rxmsgdrhydc�chudqrd�rg]odr�ne�MOr)�hmbktc,
hmf�rogdqdr)�qncr)�rs]qr)�ahoxq]lhcr)�f]o,�dmg]mbdc�Q]l]m�s]fr�
’FDQSr()�hmsq]f]o�nq�onqntr�MOr)�chldqr)�bnqd.rgdkk�o]qshbkdr)�]mc�
bnqd,�r]sdkkhsd�’BR(�o]qshbkdr-�Vd�sgdm�rbqddmdc�sgdrd�MOr�trhmf�]�gx,
odqrodbsq]k�B@QR�lhbqnrbnod�sn�pthbjkx�]bpthqd�sgd�]udq]fd�RDB@QR�
rhfm]kr�nudq�]�k]qfd�qdfhnm)�eqnl�vghbg�vd�hcdmshfidc�sgd�MOr�vhsg�
RDB@QR�rhfm]kr-�Mdws)�vd�odqenqldc�rhmfkd,�o]qshbkd�RDB@QR�dw]lh,
m]shnmr�nm�mtldqntr�hmchuhct]k�MOr)�vgnrd�rhmfkd,�o]qshbkd�hcdmshshdr�
vdqd�bnmfiqldc�uh]�bnknb]khydc�rb]mmhmf�dkdbsqnm�lhbqnrbnox�’RDL(�
’14(-�Vd�entmc�]lnmf�]kk�sgd�MOr�rbqddmdc�sg]s�nmkx�rs]q,�bnqd�BR�MOr�
rgnvdc�rhmfkd,�o]qshbkd�RDB@QR�rhfm]kr-�qntfg�sgd�rstcx�ne�chffdq,
dms�rs]q,�bnqd�BR�MOr)�dwodqhldms]k�qdrtksr�rgnvdc�sg]s�rhmfkd,�o]qshbkd�
RDB@QR�rhfm]k�v]r�fqd]skx�]ffdbsdc�ax�k]rdq�onk]qhy]shnm)�SOK�a]bj,
fqntmc)�ognsnhmctbdc�gd]shmf�dffdbsr)�]mc�sgd�ok]rlnmhb�oqnodqshdr�
ne�rs]q,�bnqd�BR�MOr�rtbg�]r�sgd�mtladq�ne�gnsronsr)�rhydr)�rg]odr)�]mc�

]ffqdf]sdr-�Vd�etqsgdq�bnlo]qdc�RDQR�]mc�RDB@QR�]s�sgd�rhmfkd,�
o]qshbkd�kdudk�vhsg�rhltk]shnmr�sn�u]khc]sd�ntq�dwodqhldms]k�qdrtksr-�
d�qdrtksr�hmchb]sd�sg]s�bdqs]hm�MOr)�rtbg�]r�@t�m]mnrogdqdr)�l]x�e]hk�
sn�oqnctbd�cdsdbs]akd�RDB@QR�rhfm]kr�ctd�sn�knvdq�nudq]kk�dmg]mbd,
ldms)�vgdqd]r�BR�MOr�dwghahshmf�sgd�rsqnmfdrs�dkdbsqnl]fmdshb�fidkc�
dmg]mbdldms ]qd�cdsdbsdc�ax�RDB@QR-

PDRTKSR
MO�opdoZpZshnm
Vd�rxmsgdrhydc�]�u]qhdsx�ne�MOr�rgnvm�hm Ehf- 1�]mc�sgdm�rbqddmdc�
sgdl�trhmf�]�B@QR�lhbqnrbnod�sn�pthbjkx�du]kt]sd�sgdhq�RDB@QR�
rhfm]kr�hm�]�3/)///,�μl1�qdfhnm-�drd�MOr�hmbktcd�@t�m]mnrogdqdr)�
hrnsqnohb.]mhrnsqnohb�m]mnrs]qr)�m]mnqncr)�ahoxq]lhcr)�m]mnqnc.
ahoxq]lhc,�a]rdc�hmsq]f]o�MOr)�onqntr�MOr)�bnqd.rgdkk�MOr)�FDQSr)�
]mc�rogdqd.rs]q,�bnqd�BR�MOr�ansg�vhsg�]mc�vhsgnts�rhkhb]�rgdkk�bn]s,
hmfr)�dsb-�Sn�fimc�noshl]k�MOr�sg]s�dwghahs�B@QR�rhfm]kr�eqnl�rhmfkd�
MOr)�vd�cdrhfmdc�sgd�knb]khydc�rtqe]bd�ok]rlnm�qdrnm]mbd�’KROQ(�
od]jr�sn�u]qx�aqn]ckx�]bqnrr�sgd�uhrhakd�]mc�md]q,�hmeq]qdc�’MHQ(�rodb,
sq]k�q]mfd-�d�KROQ�od]jr�ne�chudqrd�MOr�]s�432�ml�’FDQSr()�433�ml�
’m]mnrogdqd()�467�ml�’hrnsqnohb�m]mnrs]qr()�43/�]mc�517�ml�’bnqd.
rgdkk()�406�]mc�612�ml�’ahoxq]lhcr()�470�]mc�752�ml�’ahffdq�bnqd.
rgdkk()�41/�]mc�763�ml�’onqntr�BR�MOr()�71/�]mc�820�ml�’]mhrnsqnohb�
m]mnrs]qr()�4/5�]mc�0/17�ml�’m]mnqncr()�dsb-�vdqd�ld]rtqdc�]r�rgnvm�
hm�ehfr- R0�sn�R2-�Hm�]cchshnm)�vd�rxmsgdrhydc�rhkhb]�rgdkk“bn]sdc�
rogdqd,�bnqd�BR�MOr�’rogdqd,�bnqd�RhN1,�BR�MOr(�trhmf�]� khmjdq�
Z00,�ldqb]osntmcdb]mnhb�]bhc�’00,�LT@(�o]hqdc�vhsg�onkxdsgxkdmh,
lhmd�’ODH([)�adb]trd�sghr�bnmfiftq]shnm�bqd]sdr�m]mnf]or)�nq�gnsronsr)�
adsvddm�sgd�bnqd�]mc�r]sdkkhsdr)�vghbg�hr�adkhdudc�sn�hmsdmrhex�sgd�dkdb,
sqnl]fmdshb�fidkcr-�Ehqrs)�]r�rgnvm�hm�fif- R3)�vd�rxmsgdrhydc�rdudq]k�
chffdqdms�rhydr�ne�m]mnrogdqdr)�]lnmf�vghbg�sgd�m]mnrogdqdr�’4/.6/.�
8/�ml(�vdqd�trdc�]r�bnqdr�]mc�sgd�m]mnrogdqdr�’01�]mc�1/�ml(�rdqudc�
]r�r]sdkkhsdr-�Rdbnmc)�svn�jhmcr�ne�BR�MOr�Z’4/,�01)�6/,�01)�8/,�01�ml(�
]mc�’4/,�1/)�6/,�1/)�8/,�1/�ml([�vdqd�sgdm�oqdo]qdc�]r�rgnvm�hm�fif- R4�
]mc Ehf- 1�’L�sn�N()�]mc�sgdhq�bnqqdronmchmf�dwshmbshnm�rodbsq]�vdqd�
rgnvm�hm�fif- R4-�d rhyd�chrsqhatshnm�ne�rogdqhb]k�]mc�rhkhb]�rgdkk“bn]sdc�
BR� MOr� v]r� rgnvm� hm�fif- R5� ’F� ]mc� G(-� Vhsg� hmbqd]rdc� rhydr� ne�

Ehf-�0-�RbgdlZshb�chZfpZl�enp�rhmfkd,�oZpshbkd�RDB:PR�ldZrtpdldms-�@�u]qhdsx�ne�MOr�]qd�rbqddmdc�trhmf�]�B@QR�lhbqnrbnod*�]mc�sgdm*�rhmfkd,�o]qshbkd�RDB@QR�rhfm]k�
hr�hmudrshf]sdc�trhmf�BR�MOr-�B*�bnmcdmrdq:�CK*�cdk]x�khmd:�CL*�chbgqnhb�lhqqnq:�E*�fiksdq:�N*�naidbshud:�OLS*�ognsnltkshokhdq�stad:�RK*�rb]m�kdmr:�RT*�rb]mmhmf�tmhs:�SK*�stad�kdmr-
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2�ne 05

bnqdr�]mc�r]sdkkhsdr)�sgd�KROQ�od]jr�dwghahsdc�]�qdc�rgh-�Enq�dw]lokd)�
sgd�rhkhb]�rgdkk“bn]sdc�BR�MOr�hm�fif- R5�’C�sn�E(�rgnv�sg]s�sgd�l]inq�
od]j�]s�567�ml�qdc,�rghr�sn�602�ml�vgdm�sgd�bnqd�rhyd�hmbqd]rdr-�K]rs)�
rogdqd,�bnqd�RhN1,�BR�MOr�vdqd�nas]hmdc�hm Ehf- 1O�]mc�fif- R5�vhsg�u]q,
hdc�KROQ�od]jr�vhsghm�sgd�qdfhnm�ne�52/�sn�61/�ml-

RDB:PR�rhfmZk�rbpddmhmf
Vd�fiqrs�rbqddmdc�1/�sxodr�’Ehf- 1)�@�sn�K�]mc�O)�]mc�fifr- R0E)�R1)�C�
]mc�G)�R2)�]mc�R5)�@�]mc�C�sn�E(�nts�ne�16�MOr�oqdo]qdc�sgd�MO�
oqdo]q]shnm�rdbshnm�tmcdq�]�B@QR�lhbqnrbnod�sn�pthbjkx�du]kt]sd�
sgdhq�B@QR�rhfm]kr�ax�]udq]fhmf�sgd�nudq]kk�rhfm]kr�fdmdq]sdc�ax�
MOr�nudq�sgd�3/)///,�μl1�fidkc�ne�uhdv-�@r�rgnvm�hm�fif- R6)�nts�ne�sgd�
1/�sxodr�ne�MOr�vhsg�chffdqdms�lnqognknfhdr)�nmkx�ahoxq]lhc,�a]rdc�

hmsq]f]o�MOr�’fif- R6G()�m]mnrs]q,�a]rdc�onqntr�MOr�’fif- R6H()�]mc�
rogdqd,�bnqd�RhN1,�BR�MOr�’Ehf- 2)�@�sn�B(�dwghahsdc�vd]j�dmrdlakd�
RDB@QR�rhfm]kr-�Gnvdudq)�mn�RDB@QR�rhfm]k�b]m�ad�cdsdbsdc�eqnl�
sgdl�]s�sgd�rhmfkd,�o]qshbkd�kdudk)�vghbg�rtffdrsr�sg]s�sgd�RDB@QR�vd�
nardqudc�eqnl�dmrdlakd�r]lokdr�hmbnqonq]sdr�rnld�kdudk�ne�hmsdq,
o]qshbkd�bntokhmf�q]sgdq�sg]m�eqnl�hmsqhmrhb�rhmfkd,�o]qshbkd�dmg]mbd,
ldms�’31(-�Qdf]qchmf�sgd�rogdqd,�bnqd�RhN1,�BR�MOr)�vd�entmc�sg]s�
sgd�dmrdlakd�RDB@QR�rhfm]kr�eqnl�4/,�1/�ml�rogdqd,�bnqd�RhN1,�BR�
MOr�v]r ghfgdq�sg]m�4/,�01�ml�rogdqd,�bnqd�RhN1,�BR�MOr�’fif- R7()�
vghbg�v]r�]rbqhadc�sn�ansg�k]qfdq�r]sdkkhsd�rhydr�trdc�]mc�]�l]hm)�
qdc,�rghdc�BR�bntokhmf�KROQ�od]j�]s�567�ml�ne�4/,�1/�ml�rogdqd,�
bnqd�RhN1,BR�MOr-�Hm�]cchshnm)�]�mdv�rgntkcdq�od]j�]s�436�ml�v]r�
nardqudc�enq�4/,�1/�ml�rogdqd,�bnqd�RhN1,�BR�MOr�ctd�sn�hmsdqo]qshbkd�

Ehf-�1-�BgZpZbsdphyZshnm�ne MOr-�Sq]mrlhrrhnm�dkdbsqnm�lhbqnrbnox� SDL(�hl]fdr�ne� :(�@t�m]mnrogdqd*� A(�FDQSr� 1// μk�ne�0/�lL�G@tBk3(*� B(�]mhrnsqnohb�m]mnrs]qr�
 1/ μk�ne�@t�rddc�rnktshnm(*� C(�hrnsqnohb�m]mnrs]q*� D(�m]mnqncr� /-5 lk�ne�0/�lL�G@tBk3(*� E(�m]mnqnc,�a]rdc�hmsq]f]o�MOr*� F(�ahoxq]lhc� /-4 lk�ne�rddc�rnktshnm(*�
 G(�ahoxq]lhc,�a]rdc�hmsq]f]o�MOr*� H(�m]mnrs]q,�a]rdc�onqntr�MOr*� I(�bnqd.rgdkk�MOr� uh]�ldsgnc�0�hm�sgd�Rtookdldms]qx�L]sdqh]kr(*� J(�bnqd.rgdkk�MOr�uh]�ldsgnc�2�hm�sgd�
Rtookdldms]qx�L]sdqh]kr*�]mc�  K(�onqntr�@t�rs]q�  bnqd(.rogdqd�  r]sdkkhsd(�MO:�RDL� hl]fdr�ne�  L(�4/,�ml�rogdqd�  bnqd(.1/,�ml�rogdqd�  r]sdkkhsd(�MOr*�  M(�6/,�ml�rogdqd�
 bnqd(.1/,�ml�rogdqd� r]sdkkhsd(�MOr*� N(�8/,�ml�rogdqd� bnqd(.1/,�ml�rogdqd� r]sdkkhsd(�MOr*�]mc� O(�rhkhb]�rgdkk“bn]sdc�6/,�ml�rogdqd� bnqd(.1/,�ml�rogdqd� r]sdkkhsd(�MOr-
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3�ne 05

bntokhmf�]lnmf�r]sdkkhsdr�’fif- R5()�bnmsqhatshmf�sn�sgd�nudq]kk�rsqnmfdq�
ok]rlnmhb�dmg]mbdldms-�Vd�etqsgdq�dwoknqdc�vgdsgdq�hmbqd]rhmf�sgd�
rhyd�ne�bnqdr�bntkc�]krn�gdko�vhsg�sgd�hloqnudldmsr�ne�RDB@QR�odq,
enql]mbdr-�Vd�nardqudc�sg]s�]r�sgd�bnqd�rhydr�hmbqd]rdc)�sgd�SOK�
a]bjfqntmc�qnrd�rtars]msh]kkx�enq�sgd�6/,�1/�ml�]mc�8/,�1/�ml�rogdqd,�
bnqd�RhN1,BR MOr ’Ehf- 2) C sn E() lnrs khjdkx ctd sn dmg]mbdc q]ch],
shud�c]lohmf)�vghbg�bnllnmkx�nbbtqr�hm�k]qfdq�nq�qdrnm]ms�rsqtbstqdr�
’32) 33(-�d�hmsdmrhsx�q]shnr�ne�sgd�RDB@QR�od]j�]mc�sgd�a]bjfqntmc�
hmbqd]rdc�vgdm�bg]mfhmf�sgd�bnqd�rhyd�eqnl�4/�sn�6/�ml�ats�rtars]m,
sh]kkx�cdbqd]rdc�vgdm�bnqd�rhyd�hmbqd]rdc�sn�8/�ml-�A]rdc�nm�sgdrd�
qdrtksr)�6/,�1/�ml�rogdqd,�bnqd�RhN1,�BR�MOr�vdqd�rdkdbsdc�]r�sgd�nosh,
l]k�b]mchc]sd�enq�rhmfkd,�o]qshbkd�RDB@QR dw]lhm]shnmr�ctd�sn�sgd�
ghfgdrs�rhfm]k,�sn,�a]bjfqntmc�q]shn�nardqudc�hm�sgd�dmrdlakd�r]lokd-

Sn�odqenql�sgd�rhmfkd,�o]qshbkd�RDB@QR�rstcx)�ghfgkx�chktsdc�6/,�
1/�ml�rogdqd,�bnqd�RhN1,�BR�MOr�vdqd�cqno,�b]rsdc�]mc�cqhdc�nm�sgd�ogn,
sndsbgdc�fk]rr�rtarsq]sd�vhsg�4/,�μl�k]adkdc�fqhcr�]r�rgnvm�hm Ehf- 2F)�
vgdqd�sgd�k]adkr�rdqudc�sn�hcdmshex�sgd�qdfhnm�ne�hmsdqdrs�’QNH(-�RD,
B@QR�gxodqrodbsq]k�hl]fhmf�v]r�fiqrs�odqenqldc)�ax�vghbg�RDB@QR�
rodbsq]�eqnl�m]mnrsqtbstqdr�vdqd�nas]hmdc�]mc�MO�chrsqhatshnmr�vdqd�
rhltks]mdntrkx�qdud]kdc�ax�sgd�]udq]fd�hl]fd�ne�sgd�vgnkd�gxodqrodb,
sq]k�hl]fhmf�rs]bj�’Ehf- 2G(-�RDL�hl]fhmf�v]r�odqenqldc�]dq�RDB@QR�

nm�sgd�dw]bs�r]ld�]qd]�’Ehf- 2H(-�Mns]akx)�sgd�RDL�hl]fd�]mc�sgd�
RDB@QR�hl]fd�]qd�lhqqnq,�rxlldsqhb�sn�d]bg�nsgdq)�]r�qdud]kdc�ax�
sgd�ognsndsbgdc�k]adkr-�d�RDB@QR�rodbsqtl�ne�sgd�a]qd�fk]rr�rta,
rsq]sd�vhsgnts�m]mns]fr�oqdrdms�v]r�ld]rtqdc�]s�knb]shnm�])�]mc�vd�
nardqudc�]�vd]j�a]bjfqntmc�vhsgnts�]mx�chrshmbs�od]j�oqdrdms-�Vd�
]krn�nardqudc�RDB@QR�rhfm]kr�nqhfhm]shmf�eqnl�a�nq�c�hmchuhct]k�MOr�
vgdm�sgdx�vdqd�hm�bknrd�uhbhmhsx)�]r�rgnvm�]s�knb]shnm�a�]mc�b�nq�eqnl�
]m�MO�chldq�vq]oodc�hm�sgd�r]ld�rhkhb]�rgdkk�]r�rgnvm�]s�knb]shnm�c-�
Mns]akx)�sgdqd�vdqd�mn�chrshmbs�RDB@QR�rhfm]kr�nardqudc�eqnl�rhmfkd�
MOr�trhmf�rhkhb]�rgdkk“bn]sdc�rogdqhb]k�BR�MOr-�Gnvdudq)�sgdrd�rhkhb],�
bn]sdc�o]qshbkdr�oqnuhcd�hlonqs]ms�hmenql]shnm�sn�fthcd�sgd�cdrhfm�ne�
MOr�vgdqd�rs]q�bnqdr�vdqd�trdc�enq�rhmfkd,�o]qshbkd�RDB@QR-

RsZp,�bnpd�BR�MO�rxmsgdrhr*�RDB:PR�ldZrtpdldms*�
Zmc�rhltkZshnmr
Bnmrhcdqhmf�sg]s�sgd�BR�MO�hr�]�oqnlhrhmf�rsqtbstqd�enq�rhmfkd,�o]qshbkd�
RDB@QR)�vd�sgdqdenqd�lnchfidc�sgd�lnqognknfx�sn�etqsgdq�qdc,�rgh�
sgd�KROQ�]mc�hmsqnctbd�lnqd�]mc�rsqnmfdq�gnsronsr�sn�dmg]mbd�sgd�
RDB@QR�rhfm]k-�@�khmjdq,�eqdd�ldsgnc�v]r�cdudknodc�sn�rxmsgdrhyd�
rs]q,�bnqd�BR�MOr�’34()�]unhchmf�sgd�tr]fd�ne�khmjdqr�rtbg�]r�ODH�nq�
CM@-�@r�rgnvm�hm Ehf- 3�’@�sn�F()�sgd�r]sdkkhsd�rogdqdr�bnmshmtntrkx�

Ehf-�2-�RDB:PR�rhfmZkr�ne�rogdpd,�bnpd�RhN1,�BR�MOr-�Dmrdlakd,�]udq]fdc�RDB@QR�rhfm]kr�ne�rogdqd,�bnqd�RhN1,�BR�MOr� :(�4/,�1/�ml*� A(�6/,�1/�ml*�]mc� B(�8/,�1/�ml*�ld],
rtqdc�]bqnrr�sgqdd�chrshmbs�r]lokd�qdfhnmr-�Rb]kd�a]qr*�1//�ml-�Bnknb]khydc�RDB@QR�]mc�RDL�rstchdr�fthcdc�ax�]�k]adkdc�fk]rr�rtarsq]sd-� C(�RDB@QR�rhfm]k�ne�MOr�hm� @(-�
 D(�RDB@QR�rhfm]k�ne�MOr�hm� A(-� E(�RDB@QR�rhfm]k�ne�MOr�hm� B(-�Sgd�rhfm]k�sn�a]bjfqntmc�q]shn� RAQ(�hr�mnsdc�enq� C�sn�E(-� F(�@�aqhfgs,�fidkc�hl]fd�ne�sgd�ognsndsbgdc�fk]rr�
rtarsq]sd�vhsg�k]adkdc�fqhcr-�Sgd�tmk]adkdc�fqhc�hm�sgd�bdmsdq�v]r�cdfimdc�]r�sgd�QNH-�Rb]kd�a]q*�1/�μl-� G(�Sgd�]udq]fdc�RDB@QR�hl]fd�ne�]�gxodqrodbsq]k�hl]fhmf�rs]bj�
sg]s�bnudqdc�sgd�QNH-�Rb]kd�a]q*�1/�μl-� H(�RDL�hl]fd�ne�sgd�r]ld�QNH-�Rb]kd�a]q*�1/�μl-�Adknv�]qd�RDB@QR�rodbsq]�ne�sgd�a]qd�fk]rr�rtarsq]sd�vhsgnts�m]mns]f�oqdrdmsdc�
eqnl�knb]shnm�]*�]mc�m]mns]fr�oqdrdmsdc�]s�knb]shnmr�a�sn�c-�Sgd�bnqqdronmchmf�m]mnrsqtbstqdr�vdqd�rgnvm�ax�RDL�hl]fdr�]r�sgd�toodq�kdes�hmrdsr-�Rb]kd�a]qr*�1//�ml-�
RDB@QR�rodbsq]� ]�sn�c(�vdqd�bnkkdbsdc�]s�5// × 5//�ohwdkr�odq�eq]ld�vhsg�5/�rdptdmsh]k�eq]ldr*�]�ohwdk�rhyd�ne�04/�ml*�]mc�]�ohwdk�cvdkk�shld�ne�0/�μr�odq�ohwdk�odq�eq]ld�
]mc�onvdq�rds�]s�1//�μV�enq�ansg�otlo�]mc�Rsnjdr�ad]lr-�Sgd�hmsdmrhshdr�]qd�mnsdc�hm�]qahsq]qx�tmhsr� ]-t-(-
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4�ne 05

Ehf-�3-�RsZp,�bnpd�BR MO�rxmsgdrhr*�RDB:PR�ldZrtpdldms*�Zmc�rhltkZshnmr-�Rs]q,�bnqd�BR�MO�rxmsgdrhydc�trhmf�]�khmjdq,�eqdd�ldsgnc-� :(�BR�MOr� 7 lk�ne�rddc�rnktshnm(*�
 A(�BR�MOr� 3 lk�ne�rddc�rnktshnm(*� B(�BR�MOr� 1 lk�ne�rddc�rnktshnm(*� C(�BR�MOr� 0 lk�ne�rddc�rnktshnm(*� D(�BR�MOr� /-4 lk�ne�rddc�rnktshnm(*� E(�BR�MOr� /-14 lk�ne�rddc�rnkt,
shnm(*�]mc� F(�BR�MOr� /-014 lk�ne�rddc�rnktshnm(-�Rb]kd�a]qr*�0//�ml-� G(�RDL�hl]fd�ne�kdssdq�zK†�nm�sgd�ognsndsbgdc�fk]rr�rtarsq]sd�vhsg�k]adkdc�fqhcr*�nm�vghbg�BR�MOr�
Z/-14�lk�ne�rddc�rnktshnm:�MO�hm� E([�roqd]c-� H(�Sgd�]udq]fdc�RDB@QR�hl]fd�ne�]�gxodqrodbsq]k�hl]fhmf�rs]bj�sg]s�bnudqdc�sgd�r]ld�QNH�ne� G(-�Sgd�sns]k�DEr�ZE < fo

3fr
1f]r

1:�
fo*�fr*�]mc�f]r9�DE�]s�sgd�v]udkdmfsgr�ne�otlohmf� 801�ml(*�Rsnjdr� 0/3/�ml(*�]mc�]msh,�Rsnjdr� 701�ml([�]qd�oqdrdmsdc�enq� I(�BR�MO�Z3 lk�ne�rddc�rnktshnm:�MO�hm� A([*� J(�BR�
MO�Z1�lk�ne�rddc�rnktshnm:�MO�hm� B([*�]mc� K(�]rxlldsqhb�BR�MO�Z/-14�lk�ne�rddc�rnktshnm:�MO�hm� E([-
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